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IIA 7 Fate and Behaviour in the Environment 
Information is provided in this chapter with respect to the fate and the behavior in soil, water and air of 
flupyradifurone (BYI 02960). This active substance is an insecticide which is active against various 
pests such as aphids, white flies and hoppers in many target crops such as fruits, vegetables, 
plantations, cereals and soybean.  
The studies concerning the fate and behavior of BYI 02960 in the environment were conducted using 
different radiolabelled forms, [pyrindinyl-methyl-14C], [pyridine-2,6-14C], [furanone-4-14C] and [ethyl-
1-14C]BYI 02960 as well as the non-labeled parent compound. These label positions are sufficient to 
define the degradation pathway.  In the Tier II summaries that follow, the different radiolabels are 
referred to as PYM (= pyrindinyl-methyl-14C-label), PYR (= pyridine-2,6-14C-label), FUR (= 
furanone-4-14C-label) and ETH (= ethyl-1-14C-label). The structure of BYI 02960 and the positions of 
the different radiolabels are as follows:  
 

    
[Pyridinyl-methyl-14C] 

BYI 02960  
(PYM-14C) 

[Pyridine-2,6-14C]  
BYI 02960  
(PYR-14C) 

[Furanone-4-14C] 
BYI 02960  
(FUR-14C) 

[Ethyl-1-14C]  
BYI 02960  
(ETH-14C) 

* indicates position of radiolabel 
 
The results of the studies are summarized in the following chapters. The proposed metabolic pathways 
in soil and water are given in Figure 7.1.2- 1 and Figure 7.8- 1. In addition, studies were performed 
with the following metabolites (radiolabelled or non-radiolabelled): 
 

 

N
Cl COOH

 
Difluoroacetic acid 

(DFA) 
6-Chloronicotinic acid 

(CNA) 
 
In original reports study authors may have used different names or codes for degradation products of 
BYI 02960. In this summary, a single name and a single code number is used for each metabolite, 
details are given at the end of the section . In Document N of this dossier a full list of metabolites 
contains the structural formula, various names, short forms and code numbers attributed to the 
metabolites.  
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IIA 7.1 Route of Degradation in Soil - Laboratory Studies 

IIA 7.1.1 Aerobic Degradation  
 
Report: KIIA 7.1.1/01, ä7み2a. Q,,  2011 
Title: [Pyridinylmethyl-14C]BYI 02960: Aerobic soil metabolism/degradation and 

time-dependent sorption in soils 
Report No & 
Document No 

MEF-07/334 
M-414615-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008, 
OECD: Guideline 106: Adsorption/Desorption, 2001 (only in parts) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The biotransformation and time dependent sorption of [pyridinylmethyl-14C]BYI 02960 was studied in 
four European soils: äkァe?ä) N・- VzKN (AX), y)oXz゜a am どh8d4äJz (HF), Ju/4kKeve?c`8r Plot 
611 (HN), and Ä:aIyj*゜2- II (DD) for a maximum period of 120 days under aerobic conditions in the 
dark at approx. 20 °C and 55% WHCmax (max. water holding capacity). BYI 02960 was applied at the 
nominal rate of 0.53 mg/kg soil, which is equivalent to 200 g/ha field application rate.  
At each sampling date the soil samples were shaken for 24 hours with 400 mL CaCl2-solution in order 
to measure the time-dependent desorption of the test item. Subsequently they were extracted by 
shaking at ambient temperature and in a microwave at 70 °C with acetonitrile/water mixtures, and the 
BYI 02960 residues were analyzed and quantified by TLC with HPLC as the confirmatory method. 
Material balances were complete throughout the study, and the test item declined from 97.1, 96.1, 96.5 
and 93.1% AR at DAT-0 to 37.1, 24.5, 50.2 and 28.7% in soils AX, HF, HN and DD, respectively, at 
the end of the study. Applying double first-order kinetics a half-life (geometric mean) of 68.8 days 
was calculated for BYI 02960 in the tested soils under aerobic conditions. 
The mineralization of [PYM-14C]BYI 02960 in this study was high. At the end of the study (DAT-
120) up to 45.3 (AX), 58.6 (HF), 29.4 (HN) and 57.3% AR (DD) of 14CO2 were generated. Volatile 
organic compounds were negligible (≤ 0.1% AR). With the exception of carbon dioxide only very 

minor transformation products (all were below 3% AR) were detected. Non-extractable 14C-residues 
(NER) increased from 1.0, 1.5, 1.9 and 4.1% AR at DAT-0 to 12.6, 13.2, 16.8 and 12.5% AR at the 
end of the study period.  
The part of the study related to time dependent sorption of [PYM-14C] BYI 02960 is summarized in 
the mobility chapter (see KIIA 7.4.1/03).  
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
 Label PYM = [Pyridinyl-methyl-14C]BYI 02960 (sample ID: BECH 2123) 
 Specific activity 4.37 MBq/mg 
 Radiochemical purity: >99% (acc. radio-HPLC and -TLC) 
 Chemical purity: >99% (HPLC, UV detection at 210 nm) 
 Identity and purity of test item in the application solution were confirmed. 
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2. Soil: The biotransformation of [PYM-14C]BYI 2960 was studied in four different soils. These soils 
are representative for agricultural use areas as required by the guidelines and cover a representative 
range of physico-chemical properties. All soils were taken on 2007-03-06 fresh from the fields. Two 
days later, i.e. four days before starting the test the air dried soils were sieved through a 2 mm sieve. 
Three days before application aliquots equivalent to 100 g dry matter were weighed into individual 
300 mL Erlenmeyer flasks and fitted with trap attachments. The soils were pre-equilibrated at 20 °C in 
the dark.  

Table 7.1.1- 1: Soil physicochemical properties  

Parameter Results/Units 
Soil 
Batch ID 

eeeT7?f w)§ cKOw 
(AX) 
 20070306 

Q4`ech4 am 
q3oÜhzJc (HF) 
20070306 

Jäa`üÜ?vg?:h2( 
(HN) 
20070306 

/jaQ9qpnfr II (DD) 
20070307 

Location み2u/3cグ. 
Germany 

g(Jzpä6.ゕ: 
Germany 

ヶIJkzpajg. 
Germany 

z$qpzlC:akけ, 
Germany 

Soil Taxonomic 
Classification (USDA) 

Sandy floodplain 
deposits of the 
lower terrace of the 
Rhine river, 
material from the 
Pleistocene Ice Age 

Loess or loess 
colluvium 
(Pleistocene, 
Holocene) 

Not available Not available 

Soil Series  Sandy, mixed, 
mesic Typic 
Cambudolls 

Loamy, mixed, 
mesic Typic 
Argudalfs 

Not available Not available 

Texture Class (USDA)  Sandy Loam Silt Loam Loam Clay loam 
Sand 
Silt 
Clay 

71 % 
16 % 
13 % 

19 % 
62 % 
19 % 

43 % 
39 % 
18 % 

37 % 
34 % 
29 % 

pH in Water 
pH in CaCl2 
pH in KCl 

6.8 
6.4 
6.2 

7.0 
6.5 
6.2 

5.9 
5.4 
5.0 

7.7 
7.4 
7.1 

Organic Matter  2.1 % 3.1 % 4.0 % 7.9 % 
Organic Carbon  1.2 % 1.8 % 2.3 % 4.6 % 
Soil Microbial Biomass (mg microbial carbon per kg of soil) 
0 days 437 664 495 1908 
59 days 283 468 371 1683 
120 days 220 418 308 1375 
Cation Exchange 
Capacity (CEC) 

7.5 meq/100 g 11.9 meq/100 g 9.7 meq/100 g 20.5 meq/100 g 

WHCmax 42.2 % 53.9 % 57.1 % 83.5 % 
Moisture at 1/3 bar     
 
 
B. Methods  
1. Experimental conditions: The study was performed in static incubation test systems under aerobic 
conditions in the dark at 19.8 ±0.26 °C. The test system consisted of Erlenmeyer flasks (300 mL) 
attached with a trap attachment (permeable to oxygen) containing soda lime for absorption of 14CO2 
and a polyurethane foam plug for adsorption of volatile organic compounds. Aliquots of 100 g of dry 
soil were weighed into the test flasks (each 21 flasks/soil). For all soils replicates were set up for each 
sampling (9 sampling dates including time 0). Three flasks for each soil were used for determination 
of the microbial biomass. The final soil moisture was adjusted to 55% of WHCmax by adding pure 
water.  
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2. Test Item Stock Solution: The entire amount of [PYM-14C]BYI 02960 delivered was dissolved in 
5 mL acetonitrile / water 1:1 (v/v). 

3. Test Item Application Solution: An application solution (total volume 120 mL) was made by 
diluting 2082 µL of the stock solution with 117.92 mL of distilled water.  

4. Mode of Application: On 2007-03-12 aliquots of 991 µL of the application solution were applied in 
droplets onto each of the 100 g pre-incubated sub-samples from each soil. BYI 02960 was applied to 
the test soils at a treatment rate of 50.22 µg (219.442 kBq) per vessel. This value is equivalent to 94% 
of the nominal value of the application rate of 53.33 µg per vessel (calculated for a single application 
of 200 g BYI 02960 per hectare). 

5. Sampling: Microbial biomass was determined prior to commencement of the test (soils sampled at 
the day of application), after 59 days, and at the end of the study 120 Days After Treatment (DAT-
120). Entire test flasks were taken for processing and analysis at DAT-0, DAT-1, DAT-3, DAT-7, 
DAT-14, DAT-21, DAT-30, DAT-59, and DAT-120.  
Prior to opening the incubation flasks (for moistening or sampling of soil), volatile (radioactive) 
compounds, possibly still present in the flasks, were transferred into the trap attachment by subjecting 
the flasks to vacuum in an excicator. At each sampling date the entire amount of soil in each test 
vessel was transferred into a centrifuge beaker and extracted using a mechanical shaker.  

6. Description of analytical procedures: The soil processing procedure was optimized to obtain >90% 
extraction efficiency and >90% recovery of the test item at time zero. First, the test soils were shaken 
for 24 hours with 400 mL CaCl2-solution to measure the time-dependent desorption of the test item. 
Subsequently they were extracted 4 times by shaking at ambient temperature and once in a microwave 
at 70 °C with acetonitrile/water mixtures, the BYI 02960 residues were analyzed and quantified by 
LSC and normal phase Si-60 TLC with HPLC as the confirmatory method. Solid samples (i.e. soil and 
paper filters) were combusted and 14C levels were measured using LSC. The identity of individual 
residues was established initially by spectroscopic methods. Within the course of the study compound 
identities were confirmed by co-chromatography using non-labeled reference substances. 
 
II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

A.  Data  

The respective data for the four soils are shown in Table 7.1.1- 2 to Table 7.1.1- 5.  
The DAT-0 extraction efficiency of total radioactivity was 94.4 to 97.8% AR (mean 96.6% AR; sum 
of extracts only). The stability of the test item was verified by DAT 0 values of 93.1 to 97.1% AR for 
the soil extracts (mean 95.2% AR). These results indicated that the extraction method was appropriate 
for extraction of the applied [14C]-labeled test item from the soil matrix. 
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Table 7.1.1- 2: Biotransformation of [PYM-14C]BYI 02960 in sandy loam soil AX under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  Days After Treatment (DAT) 
0 1 3 7 14 21 30 59 120 

BYI 02960 
97.1 95.9 90.1 86.7 76.5 71.4 63.1 49.9 37.1 
±0.4 ±0.1 ±0.2 ±0.4 ±0.3 ±0.2 ±0.5 ±0.0 ±0.7 

ROI 1 
n.d. 0.2 1.5 1.4 1.5 0.6 0.5 0.1 0.1 

  ±0.0 ±0.1 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 

ROI 2 
n.d. 0.2 0.2 0.5 1.1 1.5 2.0 2.6 1.9 

  ±0.0 ±0.0 ±0.0 ±0.3 ±0.1 ±0.1 ±0.0 ±0.6 

ROI 3 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.3 

                ±0.0 

ROI 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 6 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  
Non-characterized 

radioactivity 
0.7 0.2 0.5 0.4 1.0 0.4 0.6 0.4 2.0 

±0.0 ±0.1 ±0.0 ±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±1.4 
Total extractable 

residues 
97.8 96.5 92.3 88.9 80.0 73.8 66.2 53.0 41.3 
±0.4 ±0.0 ±0.4 ±0.3 ±0.1 ±0.0 ±0.3 ±0.0 ±0.2 

14CO2 
n.a. 0.3 1.4 4.7 10.8 15.4 20.2 32.3 45.3 

  ±0.0 ±0.0 ±0.0 ±0.2 ±0.3 ±0.2 ±0.9 ±2.8 
Volatile  
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.0 <0.1 
              ±0.0   

Non-extractable 
residues (NER) 

1.0 1.9 4.1 4.9 6.7 8.2 9.7 11.7 12.6 
±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.1 ±0.0 ±0.3 ±0.1 

Total recovery 98.8 98.7 97.8 98.5 97.6 97.5 96.1 97.1 99.2 
±0.4 ±0.0 ±0.4 ±0.2 ±0.2 ±0.2 ±0.1 ±0.6 ±3.1 

n.d. = not detected; n.a. = not analyzed 
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Table 7.1.1- 3: Biotransformation of [PYM-14C]BYI 02960 in sandy loam soil HF under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  Days After Treatment (DAT) 
0 1 3 7 14 21 30 59 120 

BYI 02960 
96.1 95.9 92.1 87.1 77.1 71.4 63.2 45.2 24.5 
±0.0 ±1.0 ±0.3 ±0.5 ±0.9 ±0.6 ±0.3 ±1.0 ±0.2 

ROI 1 
n.d. 0.3 1.6 1.2 1.1 0.4 0.5 0.2 0.5 

  ±0.0 ±0.1 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 

ROI 2 
n.d. 0.1 n.d. 0.2 0.5 0.3 0.6 0.9 0.6 

  ±0.0   ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 

ROI 3 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.2 0.1 

              ±0.0 ±0.0 

ROI 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 6 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  
Non-characterized 

radioactivity 
0.8 0.3 0.6 0.4 0.6 0.5 0.6 0.5 3.6 

±0.2 ±0.0 ±0.1 ±0.1 ±0.0 ±0.1 ±0.2 ±0.0 ±0.2 
Total extractable 

residues 
97.0 96.6 94.4 89.0 79.3 72.5 64.9 47.0 29.3 
±0.2 ±1.0 ±0.2 ±0.6 ±0.9 ±0.7 ±0.4 ±1.0 ±0.4 

14CO2 
n.a. 0.3 1.7 5.3 11.8 17.0 23.0 37.1 58.6 

  ±0.0 ±0.1 ±0.1 ±0.2 ±0.5 ±0.4 ±1.0 ±0.2 
Volatile  
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                  

Non-extractable 
residues (NER) 

1.5 3.1 3.1 4.8 6.6 8.0 9.3 12.0 13.2 
±0.1 ±0.9 ±0.1 ±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±0.1 

Total recovery 98.4 100.0 99.2 99.1 97.7 97.4 97.2 96.1 101.1 
±0.1 ±0.1 ±0.2 ±0.7 ±0.6 ±0.3 ±0.7 ±0.1 ±0.6 

n.d. = not detected; n.a. = not analyzed 
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Table 7.1.1- 4: Biotransformation of [PYM-14C]BYI 02960 in sandy loam soil HN under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  Days After Treatment (DAT) 
0 1 3 7 14 21 30 59 120 

BYI 02960 
96.5 98.8 92.0 88.6 82.3 79.5 74.2 63.2 50.2 
±0.1 ±0.1 ±0.2 ±0.2 ±0.0 ±0.3 ±0.1 ±0.2 ±0.3 

ROI 1 
n.d. 0.2 0.8 0.5 <LOQ n.d. n.d. 0.2 n.d. 

  ±0.0 ±0.0 ±0.1       ±0.0   

ROI 2 
n.d. n.d. <LOQ 0.5 0.7 0.6 1.1 1.6 1.0 

      ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.2 

ROI 3 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.1 

                ±0.0 

ROI 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  

ROI 6 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                  
Non-characterized 

radioactivity 
0.8 0.1 0.5 0.5 0.4 0.4 0.4 0.4 2.0 

±0.0 ±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±0.1 ±0.0 ±1.0 
Total extractable 

residues 
97.2 99.1 93.3 90.0 83.5 80.5 75.7 65.3 53.4 
±0.0 ±0.0 ±0.2 ±0.3 ±0.1 ±0.3 ±0.2 ±0.3 ±0.5 

14CO2 
n.a. 0.3 1.2 3.3 3.9 9.1 11.8 19.7 29.4 

  ±0.0 ±0.0 ±0.0 ±2.5 ±0.1 ±0.0 ±0.2 ±0.1 
Volatile  
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                  

Non-extractable 
residues (NER) 

1.9 3.0 4.7 6.3 8.2 9.6 11.2 14.0 16.8 
±0.0 ±0.0 ±0.1 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 ±0.3 

Total recovery 
99.2 102.4 99.2 99.6 95.6 99.2 98.6 99.1 99.5 
±0.0 ±0.0 ±0.1 ±0.2 ±2.5 ±0.3 ±0.1 ±0.2 ±0.1 

n.d. = not detected; n.a. = not analyzed 
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Table 7.1.1- 5: Biotransformation of [PYM-14C]BYI 02960 in sandy loam soil DD under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  Days After Treatment (DAT) 
0 1 3 7 14 21 30 59 120 

BYI 02960 
93.1 91.9 89.8 86.0 75.9 70.8 63.1 46.1 28.7 
±0.4 ±1.7 ±0.5 ±0.0 ±0.3 ±0.0 ±0.0 ±0.5 ±0.2 

ROI 1 
<LOQ 0.2 1.2 0.6 0.3 n.d. 0.2 n.d. 0.3 

  ±0.0 ±0.1 ±0.1 ±0.0   ±0.0   ±0.3 

ROI 2 
n.d. n.d. <LOQ <LOQ <LOQ n.d. 0.2 0.4 0.2 

            ±0.0 ±0.0 ±0.0 

ROI 3 
n.d. n.d. 0.1 n.d. n.d. n.d. n.d. 0.4 0.1 

    ±0.0         ±0.0 ±0.0 

ROI 4 
0.6 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

±0.0                 

ROI 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. <LOQ n.d. 

                  

ROI 6 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.2 

                ±0.1 
Non-characterized 

radioactivity 
0.7 0.2 0.5 0.4 0.6 0.4 0.6 0.4 2.0 

±0.1 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.3 
Total extractable 

residues 
94.4 92.2 91.6 87.1 76.9 71.3 64.3 47.4 31.5 
±0.4 ±1.7 ±0.4 ±0.1 ±0.4 ±0.0 ±0.1 ±0.5 ±0.3 

14CO2 
n.a. 0.3 1.8 5.7 12.1 17.1 23.5 39.5 57.3 

  ±0.0 ±0.0 ±0.1 ±0.0 ±0.2 ±0.2 ±0.3 ±0.3 
Volatile  
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 0.0 <0.1 <0.1 
            ±0.0     

Non-extractable 
residues (NER) 

4.1 5.5 6.2 6.3 8.9 8.9 9.5 11.8 12.5 
±0.7 ±1.6 ±0.7 ±0.3 ±0.1 ±0.1 ±0.1 ±0.2 ±0.1 

Total recovery 98.5 98.1 99.6 99.2 97.8 97.2 97.3 98.7 101.3 
±0.2 ±0.1 ±0.3 ±0.1 ±0.5 ±0.1 ±0.2 ±0.1 ±0.0 

n.d. = not detected; n.a. = not analyzed 
 

B.  Mass Balance 

The material balances were 96.1 to 99.2% (soil AX), 96.1 to 101.1% (soil HF), 95.6 to 102.4% (soil 
HN), and 97.1 to 101.3% (soil DD) of the applied radioactivity (% AR; mean values). There was no 
decrease  over the incubation time.  

C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 97.8, 97.0, 97.2, and 94.4% AR at DAT-0 to 41.3, 29.3, 53.4 
and 31.5% AR at study end (DAT-120) in soils AX, HF, HN, and DD, respectively. Non-extractable 
14C-residues (NER) increased from 1.0, 1.5, 1.9 and 4.1% at DAT-0 to 12.6, 13.2, 16.8 and 12.5% of 
AR at the end of the study period. These portions of NER are comparatively low. 
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Table 7.1.1- 6: Summary of extractable and non-extractable residues  

Soil ソど O< wD レA 
Extracted RA (%) Day 0 97.8±0.4 97.0±0.2 97.2±0.0 97.4±0.4 
 Day 120 41.3±0.2 29.3±0.4 53.4±0.5 31.5±0.3 
Non-Extracted RA (%) Day 0 1.0±0.0 1.5±0.1 1.9±0.0 4.1±0.7 
 Day 120 12.6±0.1 13.2±0.1 16.8±0.3 12.5±0.1 

 

D.  Volatilization 

The mineralization of [PYM-14C]BYI 02960 was high. At the end of the study (DAT-120) up to 45.3 
(AX), 58.6 (HF), 29.4 (HN) and 57.3% AR (DD) of 14CO2 were generated. Volatile organic 
compounds were very negligible (≤ 0.1% AR).  

E.  Transformation of Test Item 

The test item declined from 97.1, 96.1, 96.5 and 93.1% AR at DAT-0 to 37.1, 24.5, 50.2 and 28.7% in 
soils AX, HF, HN and DD, respectively, at the end of the study. 
Only very minor transformation products (all were below 3% AR) were detected. In all soils three 
very minor metabolites, designated ROI 1, ROI 2 and ROI 3 were quantified and characterized by 
their chromatographic behavior. ROI 2 reached maximum levels eat DAT-59 of 2.6 (in soil AX), 0.9 
(HF), 1.6 (HN) and 0.4% AR (DD).In the different soil ROI 1 did not exceed 1.5 (AX), 1.6 (HF), 0.8 
(HN) and 1.2% AR (DD). ROI 3 was a maximum of 0.4% AR in the four soils. In soil DD, three 
additional  very minor peaks were detected with maximum levels of 0.6% AR.  
The total of non-characterized extracted radioactivity did not exceed 3.1% AR. 
The mentioned results were included in the proposed overall pathway of degradation of BYI 02960 in 
soil shown in Figure 7.1.2- 1.  

F. Kinetics of Test Item Degradation 

A summary of the DT50 and DT90 calculations for the test item is given in Error! Reference source 
not found.. 

Overall, the amount of BYI 02960 declined during the test period of 120 days. The GEOmean of the 
DT50 and the DT90 values for degradation of BYI 02960 in the tested soils under aerobic conditions at 
20 °C were 68.8 and 331.3 days, respectively. 
 

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the current laboratory investigation demonstrate that BYI 02960 is degraded in 
the four soils.  
Three very minor metabolites were detected and quantified together with the test item. All further 
formed  metabolites are regarded as transient, which is confirmed by the high mineralization rate of 
[PYM-14C]BYI 02960 to 14CO2 observed in this study, i.e. between 29.4 % (soil HN) and 58.6% of 
AR (soil HF) at the end of the study. Volatile organic compounds were very low (≤ 0.1% AR) at all 

sampling dates. 
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Table 7.1.1- 7: Synopsis of overall results  

Soil AX HF HN DD 
Total Recovery (%) 96.1 – 99.2 96.1 – 101.1 95.6 – 102.4 97.1 – 101.3 
Extracted RA (%) 41.3 – 97.8 29.3 – 97.0 53.4 – 99.1 31.5 – 94.4 
RA desorbed (%) 13.5 – 64.5 9.2 – 56.8 12.2 - 45.4 6.3 – 35.4 
Max. CO2 (%)  45.3 58.6 29.4 57.3 
Bound Residues (%) 1.0 – 12.6 1.5 – 13.2 1.9 – 16.8 4.1 – 12.5 
Extraction Efficiency of Test 
Substance DAT-0 (%) 

97.1 96.1 96.5 93.1 

Major metabolites - - - - 
 
 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that BYI 02960 is microbially degradable in soils under 
aerobic conditions. With respect to the radiolabel used mineralization to 14CO2 is significant, 
metabolites formed did not accumulate in soil and can therefore be regarded as transient.  Non-
extractable residues were low, maximum 16.8%. 

Table 7.1.1- 8: Synopsis of results of biotransformation of [PYM-14C]BYI 02960 in soils incubated 
at 20 °C and 55 % of WHCmax under aerobic conditions  

Soil 
eaァz2z! )レx ロ

QeY 
Q゛?ärzy゜ am 

$5uÖä4Ja 
Jüt?$rÄ?gäcöf5 i8rÄü:?v5( II 

Soil type Sandy loam Silt loam Loam Clay loam 
Major transformation products * CO2 (max. 58.6%) 

NER (comparatively low, max 16.8%) 
Minor transformation products N/A 
*): Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 

end of the study. 
 
 

Report: KIIA 7.1.1/02, れ*?äp. ,A, Xbi.ö_ ね,,  2011 
Title: [Furanone-4-14C]BYI 02960: Aerobic Soil Metabolism/Degradation 
Report No & 
Document No 

MEF-10/804 
M-411625-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The biotransformation of [furanone-4-14C]BYI 02960 was studied in four European soils: caoTccf D2! 
UQDe (AX), ・I$と?1ä am 5JäÖvväd (HF), Ja2k?`Kc8cl)26 Plot 611 (HN), and ・::8(Vz51! II (DD) 
for a maximum period of 120 days under aerobic conditions in the dark at approx. 20 °C and 55% 
WHCmax (max. water holding capacity). BYI 02960 was applied at the nominal rate of 1.07 mg/kg dry 
weight of soil, which is equivalent to 400 g/ha field application rate.  
At each sampling date, the soil samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 
1 x acetonitrile/water (80/20, v/v) and 1 x 80 mL acetonitrile by shaking at ambient temperature. 
Another extraction step was performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave. 
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The BYI 02960 residues and transformation products were analyzed and quantified by HPLC. TLC 
was used as confirmation method. 
Material balances were complete throughout the study, and the test item declined from 96.9, 95.9, 96.4 
and 94.3% of AR at DAT-0 to 37.3, 20.2, 45.2 and 26.9% at the end of the study for soils AX, HF, HN 
and DD, respectively. Applying double first-order kinetics a half-life (geometric mean) of 56.2 days 
was calculated for BYI 02960 in the tested soils under aerobic conditions. 
The mineralization of [furanone-4-14C] BYI 02960 in this study was high. At the end of the study 
(DAT-120) up to 27.6 (soil AX), 38.9 (HF), 18.0 (HN) and 32.0% AR (DD) of 14CO2 were generated. 
Volatile organic compounds were negligible (≤ 0.1% AR). Except carbon dioxide only very minor 
transformation products (all were below 2% AR) were detected. Non-extractable 14C-residues (NER) 
increased from 2.4, 3.8, 3.3 and 4.6% of AR at DAT-0 to 27.8, 33.6, 31.0 and 34.1% AR at the end of 
the study period for soils AX, HF, HN and DD, respectively. The major portions of NER radioactivity 
were found in the insoluble humin fraction. 

I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
 Label FUR = [Furanone-4-14C]BYI 02960 (sample ID: KATH 6101) 
 Specific activity 3.94 MBq/mg 
 Radiochemical purity: >98% (acc. radio-HPLC), >99% (acc. radio-TLC) 
 Chemical purity: >98% (HPLC, UV detection at 210 nm) 
Identity and purity of test item in the application solution were confirmed. 
 
2. Soil: The biotransformation of [FUR-14C]BYI 2960 was studied in four different soils. These soils 
are representative for agricultural use areas as required by the guidelines and cover a representative 
range of physico-chemical properties. All soils were taken on 2008-03-25 fresh from the fields. Three 
days later, i.e. three days before starting the test the air dried soils were sieved through a 2 mm sieve 
and aliquots equivalent to 100 g dry matter were weighed into individual 300 mL Erlenmeyer flasks 
and fitted with trap attachments. The soils were pre-equilibrated at 20 °C in the dark. 
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Table 7.1.1- 9: Soil physicochemical properties 

Parameter Results/Units 
Soil 
Batch ID ヮz-eä4z!p゛ 

wKAä 20080325 

Dz(äv?qü z 
47cJäuQ゛ 4a 
20080325  

Ül-`?3Jzüz2?・b 
20080325 

:Üöja゛12(` II 
20080325 

Location 6ü*t.れzた 
Germany 

Jäücl9.Rü( 
Germany 

Rbc:)Jä3b. 
Germany 

x゛ä1さtzbä/, 
Germany 

Soil Taxonomic 
Classification (USDA) 

Sandy floodplain 
deposits of the 
lower terrace of the 
Rhine river, 
material from the 
Pleistocene Ice Age 

Loess or loess 
colluvium 
(Pleistocene, 
Holocene) 

Not available Not available 

Soil Series  Sandy, mixed, 
mesic Typic 
Cambudolls 

Loamy, mixed, 
mesic Typic 
Argudalfs 

Not available Not available 

Texture Class (USDA)  Sandy Loam Silt Loam Silt Loam Silty Clay 
Sand 
Silt 
Clay 

67% 
19% 
14% 

21% 
59% 
20% 

27% 
53% 
20% 

17% 
41% 
42% 

pH in Water 
pH in CaCl2 
pH in KCl 

6.3 
6.1 
5.9 

6.6 
6.5 
6.2 

5.1 
4.8 
4.4 

7.2 
7.1 
6.8 

Organic Matter  3.4% 4.3% 5.7% 7.1% 
Organic Carbon  2.0% 2.5% 3.3% 4.1% 
Soil Microbial Biomass mg microbial carbon per kg of soil 
0 days 561 1140 751 2541 
59 days 433 719 477 1999 
120 days 367 635 336 1797 
Cation Exchange 
Capacity (CEC) 

9.6 meq/100 g 13.4 meq/100 g 10.5 meq/100 g 19.2 meq/100 g 

WHCmax 51.6 g H2O/ 100 g 
DM 

66.3 g H2O/ 100 g 
DM 

75.2 g H2O/ 100 g 
DM 

77.6 g H2O/ 100 g 
DM 

 

B. Methods 

1. Experimental conditions: The study was performed in static incubation test systems under aerobic 
conditions in the dark at 20.6 ± 0.3 °C. The test system consisted of Erlenmeyer flasks (300 mL) 
attached with a trap attachment (permeable to oxygen) containing soda lime for absorption of 14CO2 
and a polyurethane foam plug for adsorption of volatile organic compounds. Aliquots of 100 g of dry 
soil were weighed into the test flasks (each 28 flasks/soil). For all soils replicates were set up for each 
sampling (10 sampling dates including time 0, 4 spare flasks, and 1 flask for metabolite identification 
purposes treated with a 10x rate). Three flasks from each soil were used for determination of the 
microbial biomass. The final soil moisture was adjusted to 55% of WHCmax by adding deionized 
water.  

2. Test Item Stock Solution: The entire delivered amount of [FUR-14C]BYI 02960 was dissolved in 4 
mL methanol. 

3. Test Item Application Solution: An application solution (total volume 60 mL) was made by diluting 
2853 µL of  the stock solution with 57.1 mL of purified water.  

4. Mode of Application: On 2008-03-31, aliquots of 391 µL of the application solution were applied in 
droplets onto the 100 g pre-incubated subsamples of each soil. By the addition of the application 
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solution, the water content was finally adjusted to 55% of WHCmax. The test vessels for DAT-0 were 
immediately processed for analysis. All other test vessels, including the biomass flasks which were not 
spiked with application solution, were fitted with trap attachments and incubated in the dark at 
nominal 20 ± 1°C. 
[FUR-14C]BYI 02960 was applied at a rate of 416200 Bq per vessel. This corresponds to 105.63 µg 
per vessel which is equivalent to 99% of the application rate of 106.7 µg per vessel (calculated. a 
single application rate of 400 g BYI 02960 per hectare). 

5. Sampling: Microbial biomass was determined prior to commencement of the test (soils sampled at 
the day of application), after 59 days, and at the end of the study 120 Days After Treatment (DAT-
120). Entire test flasks were taken for processing and analysis at DAT-0, DAT-1, DAT-3, DAT-7, 
DAT-14, DAT-30, DAT-45, DAT-59, DAT-85, and DAT-120.  
Prior to opening the incubation flasks (for moistening or sampling of soil), volatile (radioactive) 
compounds, possibly still present in the flasks, were transferred into the trap attachment by subjecting 
the flasks to vacuum in an excicator. At each sampling date the entire amount of soil in each test 
vessel was transferred into a centrifuge beaker and extracted using a mechanical shaker.  

6. Description of analytical procedures: The soil processing procedure was optimized to obtain >90% 
extraction efficiency and >90% recovery of the test item at time zero. At each sampling date, the soil 
samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 1 x acetonitrile/water (80/20, 
v/v) and 1 x 80 mL acetonitrile by shaking at ambient temperature. Another extraction step was 
performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave.  
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and 
reversed phase radio-HPLC. Normal-phase Si-60 radio-TLC was used as a confirmatory method. The 
limit of quantification (LOQ) was derived from the LOD by the operation: LOQ = 3 x LOD resulting 
in a LOQ of about 0.9% of AR. However, values between LOD and LOQ were also used for 
quantification. The limit of the detection in ambient and aggressive organic extracts was in the range 
of 0.3% of AR. The limit of detection for a single TLC peak was estimated from the data sheets used 
for the comparison of the results obtained by HPLC and TLC. The lowest peaks quantified were 
assigned to DFA in the aggressive and account for 0.1% of AR. 
The identity of the test item in stock solution and in extracts was confirmed by spectroscopic methods. 
In addition, spectroscopic methods were used to identify one metabolite. 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbially active over the duration of the laboratory study. 

A.  Data  

The respective data for the four soils are shown in Table 7.1.1- 10 to Table 7.1.1- 13.  
The DAT-0 extraction efficiency was in the range of 94.6 to 97.3% of AR (mean 96.2% AR; sum of 
extracts only). The stability of the test item was verified by DAT 0 values of 94.3 to 96.9% AR for the 
soil extracts (mean 95.9% AR). These results indicate that the extraction method was appropriate to 
extract the applied [14C]-labeled test item from the soil matrix. 
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Table 7.1.1- 10: Biotransformation of [FUR-14C]BYI 02960 in sandy loam soil AX under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  
Days After Treatment (DAT) 

0 1 3 7 14 30 45 59 85 120 

BYI 02960 
96.9 94.4 89.3 83.0 74.2 62.6 54.3 48.4 42.3 37.3 
±0.2 ±0.1 ±0.0 ±0.0 ±0.1 ±0.3 ±0.1 ±0.1 ±0.3 ±0.5 

Reg 1 
n.d. n.d. n.d. 0.4 0.8 n.d. 1.2 1.0 1.1 1.0 

      ±0.0 ±0.2   ±0.0 ±0.2 ±0.1 ±0.0 
BYI 02960-

chloro 
n.d. n.d. n.d. 0.4 0.8 0.8 1.3 1.5 1.7 1.8 

      ±0.0 ±0.2 ±0.1 ±0.2 ±0.1 ±0.1 ±0.0 

Reg 3 
n.d. n.d. n.d. n.d. n.d. n.d. 0.4 0.4 0.3 0.1 

            ±0.1 ±0.2 ±0.0 ±0.1 

Reg 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    

Reg 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.1 n.d. 

                ±0.1   
Non-charact. 
radioactivity 

0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.2 0.3 0.2 
±0.0 ±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 

Total extractable 
residues 

97.3 94.8 89.7 84.1 76.0 63.7 57.5 51.6 45.7 40.4 
±0.2 ±0.0 ±0.1 ±0.0 ±0.3 ±0.1 ±0.5 ±0.0 ±0.1 ±0.6 

14CO2 
n.a. 0.5 1.6 3.7 6.8 13.2 16.9 20.4 24.5 27.6 

  ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.8 ±0.2 ±0.1 ±0.2 

Volatile organics 
n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

                    
Non-extractable 
residues (NER) 

2.4 4.5 6.9 11.0 16.1 21.2 23.7 25.2 27.1 27.8 
±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±0.1 ±0.1 ±0.2 ±0.3 ±0.1 

Total recovery 
99.7 99.7 98.1 98.8 99.0 98.0 98.1 97.2 97.3 95.8 
±0.1 ±0.1 ±0.1 ±0.2 ±0.4 ±0.3 ±0.2 ±0.1 ±0.3 ±0.3 

n.d. = not detected; n.a. = not analyzed  
Reg 2 was identified as compound BYI 02960-chloro 
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Table 7.1.1- 11: Biotransformation of [FUR-14C]BYI 02960 in silt loam soil HF under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  
Days After Treatment (DAT) 

0 1 3 7 14 30 45 59 85 120 

BYI 02960 
95.9 93.7 90.4 80.6 71.1 52.7 40.6 33.3 26.2 20.2 
±0.3 ±0.1 ±0.7 ±0.5 ±0.0 ±0.4 ±0.5 ±0.4 ±0.1 ±0.2 

Reg 1 
n.d. n.d. 0.2 0.4 0.7 0.8 1.6 1.4 1.4 1.2 

    ±0.2 ±0.1 ±0.0 ±0.2 ±0.0 ±0.0 ±0.1 ±0.1 
BYI 02960-

chloro 
n.d. n.d. n.d. 0.4 0.5 1.0 1.3 1.3 1.3 1.5 

      ±0.1 ±0.1 ±0.2 ±0.1 ±0.3 ±0.0 ±0.3 

Reg 3 
n.d. n.d. n.d. n.d. n.d. n.d. 0.3 0.5 n.d. n.d. 

            ±0.3 ±0.1     

Reg 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    

Reg 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    
Non-charact. 
radioactivity 

0.3 0.4 0.4 0.2 0.2 0.4 0.3 0.2 0.3 0.1 
±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Total extract. 
residues 

96.3 94.1 91.0 81.7 72.5 54.9 44.2 36.8 29.2 23.0 
±0.3 ±0.1 ±0.7 ±0.5 ±0.1 ±0.1 ±0.2 ±0.0 ±0.0 ±0.5 

14CO2 
n.a. 0.5 1.6 4.3 8.3 17.3 23.6 27.7 32.7 38.9 

  ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.6 ±0.1 ±0.1 ±0.2 
Volatile 
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                    

Non-extract. 
residues (NER) 

3.8 5.3 7.9 12.5 17.7 25.5 29.7 31.7 33.6 33.0 
±0.1 ±0.0 ±0.2 ±0.1 ±0.1 ±0.1 ±0.2 ±0.1 ±0.2 ±0.4 

Total recovery 
100.1 99.9 100.5 98.4 98.6 97.7 97.5 96.1 95.5 94.9 
±0.4 ±0.2 ±0.9 ±0.6 ±0.1 ±0.0 ±0.2 ±0.0 ±0.3 ±0.2 

n.d. = not detected; n.a. = not analyzed 
Reg 2 was identified as compound BYI 02960-chloro 
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Table 7.1.1- 12: Biotransformation of [FUR-14C]BYI 02960 in silt loam soil HN under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  
Days After Treatment (DAT) 

0 1 3 7 14 30 45 59 85 120 

BYI 02960 
96.4 92.0 88.4 82.3 77.7 66.9 60.9 56.6 50.7 45.2 
±0.2 ±0.2 ±0.0 ±0.2 ±0.0 ±0.6 ±0.4 ±0.2 ±0.2 ±0.3 

Reg 1 
n.d. n.d. n.d. 0.4 0.8 1.3 1.7 1.6 1.2 1.1 

      ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.1 
BYI 02960-

chloro 
n.d. n.d. n.d. 0.4 0.6 1.2 1.2 1.2 1.3 1.3 

      ±0.0 ±0.1 ±0.1 ±0.2 ±0.0 ±0.1 ±0.1 

Reg 3 
n.d. n.d. n.d. n.d. n.d. n.d. 0.2 0.1 n.d. n.d. 

            ±0.2 ±0.1     

Reg 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    

Reg 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    
Non-charact. 
radioactivity 

0.4 0.5 0.3 0.4 0.4 0.4 0.3 0.2 0.2 0.3 
±0.0 ±0.0 ±0.1 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 ±0.1 

Total extract. 
residues 

96.7 92.5 88.7 83.6 79.5 69.9 64.4 59.7 53.4 48.0 

±0.2 ±0.2 ±0.1 ±0.2 ±0.2 ±0.3 ±0.4 ±0.1 ±0.1 ±0.4 

14CO2 
n.a. 0.4 1.1 2.3 3.9 7.0 9.2 11.0 14.0 18.0 

  ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.2 ±0.1 ±0.1 
Volatile 
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                    

Non-extract. 
residues (NER) 

3.3 6.9 9.4 12.8 16.5 21.7 24.9 26.7 29.8 31.0 
±0.1 ±0.3 ±0.1 ±0.1 ±0.2 ±0.1 ±0.1 ±0.4 ±0.1 ±0.1 

Total recovery 
100.0 99.8 99.2 98.7 99.9 98.6 98.4 97.5 97.2 96.9 
±0.3 ±0.4 ±0.0 ±0.3 ±0.4 ±0.3 ±0.3 ±0.1 ±0.2 ±0.1 

n.d. = not detected; n.a. = not analyzed  
Reg 2 was identified as compound BYI 02960-chloro 
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Table 7.1.1- 13: Biotransformation of [FUR-14C]BYI 02960 in silty clay soil DD under aerobic 
conditions; mean values and standard deviations expressed as % of AR  

Compound  
Days After Treatment (DAT) 

0 1 3 7 14 30 45 59 85 120 

BYI 02960 
94.3 93.3 89.5 84.5 75.5 63.5 50.9 41.4 34.0 26.9 
±0.7 ±0.2 ±0.0 ±0.3 ±0.1 ±0.9 ±1.4 ±0.0 ±0.5 ±0.3 

Reg 1 
n.d. n.d. n.d. n.d. 0.8 0.9 1.6 1.7 1.6 1.6 

        ±0.2 ±0.1 ±0.2 ±0.1 ±0.1 ±0.0 
BYI 02960-

chloro 
n.d. n.d. n.d. n.d. n.d. n.d. 0.2 0.4 0.4 n.d. 

            ±0.2 ±0.1 ±0.0   

Reg 3 
n.d. n.d. n.d. n.d. n.d. n.d. 0.5 n.d. n.d. n.d. 

            ±0.0       

Reg 4 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.4 n.d. n.d. 

              ±0.1     

Reg 5 
n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

                    
Non-charact. 
radioactivity 

0.4 0.5 0.5 0.3 0.3 0.4 0.3 0.2 0.3 0.3 
±0.1 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 

Total extract. 
residues 

94.6 93.8 90.0 84.8 76.7 64.8 53.4 44.2 36.2 28.8 
±0.8 ±0.1 ±0.0 ±0.4 ±0.0 ±0.9 ±0.9 ±0.1 ±0.4 ±0.3 

14CO2 
n.a. 0.3 1.0 2.8 5.5 11.7 17.4 21.6 26.8 32.0 

  ±0.0 ±0.0 ±0.0 ±0.0 ±0.4 ±0.4 ±0.1 ±0.0 ±0.5 
Volatile 
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                    

Non-extract. 
residues (NER) 

4.6 5.5 8.2 11.0 15.8 21.6 24.9 30.2 32.4 34.1 
±0.6 ±0.0 ±0.4 ±0.0 ±0.3 ±0.7 ±0.9 ±0.1 ±0.1 ±0.1 

Total recovery 
99.3 99.6 99.2 98.6 98.0 98.1 95.8 96.0 95.4 94.9 
±0.1 ±0.1 ±0.3 ±0.5 ±0.3 ±0.2 ±0.4 ±0.2 ±0.3 ±0.2 

n.d. = not detected; n.a. = not analyzed 
Reg 2 was identified as compound BYI 02960-chloro 
Reg 4 was tentatively identified as compound BYI 02960-des-difluoroethyl 
 

B.  Mass Balance 

Material balances ranged from 95.8 to 99.7% (soil AX), 94.9 to 100.5% (soil HF), 96.9 to 100.0% 
(soil HN) and 94.9 to 99.6% (soil DD) of the applied radioactivity [AR]. The high material balances 
shown for all sampling intervals demonstrate that no significant RA dissipated from the flasks or was 
lost during processing. 

C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 97.3, 96.3, 96.7, and 94.6% AR at DAT-0 to 40.4, 23.0, 48.0 
and 28.8% AR at study end (DAT-120) in soils AX, HF, HN, and DD, respectively. 
Non-extractable 14C-residues increased from 2.4, 3.8, 3.3 and 4.6% of AR at DAT-0 to 27.8, 33.6, 31.0 
and 34.1% AR at the end of the study period for soils AX, HF, HN and DD, respectively. The major 
portions of non-extractable radioactivity were found in the insoluble humin fraction. 
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Table 7.1.1- 14: Summary of extractable and non-extractable residues  

Soil AX HF HN DD 
Extracted RA (%) Day 0 97.3±0.2 96.3±0.3 96.7±0.2 94.6±0.8 
 Day 120 40.4±0.6 23.0±0.5 48.0±0.4 28.8±0.3 
Non-Extracted RA (%) Day 0 2.4±0.1 3.8±0.1 3.3±0.1 4.6±0.6 
 Day 120 27.8±0.1 33.0±0.4 31.0±0.1 34.1±0.1 

 

D.  Volatilization 

The mineralization of [FUR-14C]BYI 02960 was high. At the end of the study (DAT-120), 14CO2 
accounted for 27.6 (soil AX), 38.9 (HF), 18.0 (HN) and 32.0% (DD) of AR.  
Volatile organic compounds were not detected in significant amounts (≤ 0.1% AR).  

E.  Transformation of Test Item 

The test item declined from 96.9, 95.9, 96.4 and 94.3% of AR at DAT-0 to 37.3, 20.2, 45.2 and 26.9% 
at the end of the study for soils AX, HF, HN and DD, respectively.  
Only very minor transformation products (all were below 2% AR) were detected in the extracts. Three 
metabolites, designated Reg 1, Reg 2 and Reg 3, were detected in all four soils and were characterized 
by their retention times. Reg 1 reached maximum levels of 1.2 (AX), 1.6 (HF), 1.7 (HN) and 1.7% 
(DD) of AR at DAT-45 or DAT-59. Reg 2 amounted to maximally 1.8 (AX), 1.5 (HF), 1.3 (HN) and 
0.4% (DD) of AR with increasing amounts towards the end of the study. This metabolite was 
identified as BYI 02960-chloro by spectroscopic methods. Reg 3 accounted for up to 0.4 (AX), 0.5 
(HF), 0.2 (HN) and 0.5% (DD) of AR, respectively. The transformation products assigned to Reg 4 
and Reg 5 appeared only once with mean values of 0.4% (DD) and 0.1% (AX) of applied 
radioactivity, respectively. Reg 4 was tentatively identified as BYI 02960-des-difluoroethyl via co-
chromatography. The total of non-characterized extracted radioactivity did not exceed 0.5% of AR. 
 
The results were included in the proposed overall pathway of degradation of BYI 02960 in soil shown 
in Figure 7.1.2- 1.  
 
F. Kinetics of Test Item Degradation 
A summary of the DT50 and DT90 calculations for the test item is given under paragraph 7.2. 
 

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the current laboratory investigation demonstrate that BYI 02960 is degraded in 
the four soils; a mean DT50 value of 56.2 days (GEOmean, n = 4 soils) was calculated. A synopsis of 
results is shown in Table 7.1.1- 16. 
A few very minor metabolites were detected and quantified together with the test item. All further 
formed metabolites are regarded as transient, which is confirmed by the high mineralization rate of 
[FUR-14C]BYI 02960 to 14CO2 observed in this study, i.e. between 18.0 % (soil HN) and 38.9% of AR 
(soil HF) until the end of the study. Volatile organic compounds were very low (≤ 0.1% AR) at all 

sampling dates. 
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Table 7.1.1- 15:  Synopsis of overall results  

Soil AX HF HN DD 
Total Recovery (%) 95.8 – 99.7 94.9 – 100.5 96.9 – 100.0 94.9 – 99.6 
Extracted RA (%) 40.4 – 97.3 23.0 – 96.3 48.0 – 96.7 28.8 – 94.6 
Max. CO2 (%) 27.6 38.9 18.0 32.0 
Bound Residues (%) 2.4 – 27.8 3.8 – 33.6 3.3 – 31.0 4.6 – 34.1 
Extraction Efficiency on 
DAT-0 (%) 97.3 96.3 96.7 94.6 

 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions. With respect to the radiolabel used mineralization to 14CO2 is significant, however, other 
metabolites are not to be expected in soil, since – after their formation – they are well mineralized (see 
Table 7.1.1- 16). 

Table 7.1.1- 16:  Synopsis of results of biotransformation of [FUR-14C]BYI 02960 in soils incubated 
at 20 °C and 55 % of WHCmax under aerobic conditions  

Soil ??Zz9a! w1- QKXc X(azhbä2 けä 
D§?p_Jch ä・bäf3rÜJe8aj9 Vxtä73I!i゜ (r 

Soil type Sandy loam Silt loam Silt loam Silty clay 
Major transformation 

products * 
14CO2 (max. 38.9% 
NER (max. 34.1%) 

Minor transformation 
products 

BYI 02960-chloro (max. 1.8%) 
BYI 02960-des-difluoroethyl (max. 0.4%) 

*): Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 
end of the study. 
 
 

Report: KIIA 7.1.1/03, ぉqä)?.:66- ,B s,,  2011 
Title: [Furanone-4-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP037-2 
M-405497-03-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The biotransformation of [FUR-14C] BYI 02960 was studied in two US soils: silt loam qjz2P*-lh):, 
NE, and sandy loam yFä$a(, CA, for a maximum period of 120 days under aerobic conditions in the 
dark at approx. 20 °C and soil moistures maintained between pF 2.0 to 2.5. Gamma irradiated samples 
were investigated along with microbial active test systems. BYI 02960 was applied at the rate of 1.1 
µg a.i./g soil, equivalent to 410 g a.i./ha assuming a 2.5 cm soil depth.  
Duplicate test systems were analyzed at 0, 3, 7, 14, 28, 60, 92, and 120 days of incubation. The 50-g 
soil samples were extracted by shaking with acetonitrile:water (70:30) and acetonitrile (100%), 
followed by microwave extraction at 70 °C(aggressive extract) using acetonitrile:water (70:30). 
Extract aliquots were concentrated and analyzed by HPLC. Identification of the transformation 
products was performed by LC/MS, co-chromatography, and/or retention time comparison with 
reference standards. 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 24 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Material balances were complete throughout the study, and the test item declined from 98.0 and 99.4% 
and of the applied amount at day 0 to 67.3 % and30.8% of the applied at the end of the study. The 
first-order half-life of BYI 02960 in silt loam was 228 days. The first-order half-life in the sandy loam 
was 65.7 days. 
BYI 02960 mineralizes relatively rapidly under aerobic condition to 14CO2 (12.3% P_f/゛I/z/8v, 
36.1% Fe$・c)) and becomes increasingly bound to soil (16.4% F3ulv`:7(?t, 30.6% zfF*hz, CA) by 
study end. The amount of 14CO2 and bound residue formed in gamma-irradiated soils was significantly 
less than in non-sterile soils indicating a biological component to degradation and the formation of 
non-extractable residues from BYI 02960. Additionally, soil fractionation shows that even with 
extraction using strong base, BYI 02960 related residues remain bound to the solid (humin) fraction 
indicating very strong and irreversible binding to soil. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
Label FUR = [Furanone-4-14C]BYI 02960 (sample ID: KATH 6252) 
Specific activity: 30.74 mCi/mMole 
Supplied substance was repurified (vial C-1116A, 429.4 µCi/mL); the final 
radiochemical purity was 100%. 

 Identity and purity of test item in the application solution were confirmed. 
 
2. Soil: The biotransformation of [FUR-14C]BYI 2960 was studied in two different soils. These soils 
are representative for agricultural use areas as required by the guidelines and cover a representative 
range of physico-chemical properties.  
NE and CA soils were taken on 2009-11-30 and 2010-01-07, fresh from the fields. Each soil was 
collected from the top 0 to 8 inches of the field and shipped to the testing facility subsequently. No 
pesticides were applied in the past 5 years to these sites where soils were collected. The NE soil was 
planted with alfalfa and maintained in a greenhouse prior to use (40 days). The CA soil was 
maintained in a walk-in refrigerator prior to use (7 days).  
The soils were air dried and sieved through a 2-mm sieve. Subsequently, aliquots equivalent to 50 g 
dry matter were weighed into individual 250 mL glass flasks until starting the test.  
Test systems were pre-equilibrated at 20 ± 1°C with soil moisture between pF 2.0 to 2.5 for six days 
prior to the treatment performed on 2010-01-25. 
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Table 7.1.1- 17: Soil physicochemical properties  

Parameter Results/Units Results/Units 
Geographic Location t9)cPhI7tj2, Hァ, USA >z$vaf, BK, USA 

 

Ua$el! ÖX BcJaä(6e cjza=)
くJ TTゕ. G< ゕ6d ö37 9ロ
ロ yu に B`kJ・7/ ョ゙゛

(:?.B<!/§xiく LD _o§9g 

$Lzn<6ä a.CcJ??fu rä,g_゛gu゙3 Z, e゛
ctaQ2ö  <X§zex3a!. U,B ゜u*1h 

Soil Mapping Unit ö゜u7,_0y 
3o,0*y1p 

Y xy° 80I ,eyu*ö 
W $・d° ü`u $p,q5a 

Taxonomic Name: 
Marshal fine-silty mixed 
superactive mesic typic 
Hapludolls 

Hanford Fine Sandy Loam Gravely 
substrate 

Texture Class (USDA) Silt Loam Sandy Loam 
Sand 
Silt 
Clay 

13.4% 
63.8% 
22.8% 

67.8% 
25.0% 
7.2% 

pH   
   Saturated paste 6.7 7.4 
   1:1 soil:water 6.7 7.3 
   0.01 M CaCl2 6.5 7.0 
Organic Matter 4.0% 0.97% 
Organic CarbonB 2.3% 0.57% 
Cation Exchange Capacity (CEC) 17.8 meq/100 g 6.3 meq/100 g 
Maximum Water Holding Capacity  49.6 g/100 g 27.7 g/100 g 
Soil Moisture at 0.1 bar (pF 2.0) 37.9 15.8 
Soil Moisture at 0.33 bar (pF 2.5) 26.4 9.1 
Bulk Density (disturbed) 1.04 g/m3 1.29 g/m3 
Microbial Biomass:C 
Initial (day 6) 
Middle (day 71) 
Final (day 120) 

(mg Microbial C/kg soil) 
833 
686 
660 

Microbial Biomass:C 
Initial (day 6) 
Middle (day 71) 
Final (day 120) 

 

B. Methods 

1. Experimental conditions: All test systems were incubated at 20 ± 1°C in the dark in a temperature-
controlled environmental chamber. The test systems containing 50 g soil (dry-weight basis) consisted 
of a 250-mL glass flask (21 cm long and 7.2 cm internal diameter) connected to a flow-through 
system, containing an ethylene glycol trap for volatile organics followed by two 2 M potassium 
hydroxide traps for collecting CO2 and a 1 M sulfuric acid trap for volatile acids. The headspace above 
the soil was continuously purged with humidified air throughout the study.  
For both soils twenty test systems were treated at 1X for the kinetic study rate with each soil (1.1 µg/g; 
see next section). Three test systems were prepared for metabolite identification (MID) purposes, and 
these systems were treated at 10x the kinetic rate. MID test systems were not used for kinetic 
evaluation. Four control test systems were prepared as biomass test systems to demonstrate biological 
activity of the soil.  
For the sterile portion of this study, soil was sent to Food Technology Service, Inc. (FTSI; Mulberry, 
FL) for gamma irradiation (actual delivered absorbed dose of 24.67 kGy). Gamma-irradiated soils 
were transferred to sterilized 250-mL glass flasks within a BioGuard Laminar Flow Hood using 
aseptic techniques. Soils were treated at the kinetic rate in the laminar flow hood using aseptic 
techniques, and then connected to the flow-through system. Sterility was tested at each sampling 
interval on each test system by plating soil dilutions on 3M Petrifilm Agar plates which were 
incubated at ~34°C for a minimum of 48 hours. 
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In total, 64 test systems were prepared. All the soils were adjusted to the appropriate moisture level for 
each soil, and the moisture was maintained throughout the course of the study.  

2, Test Item Application Solution: The application (treatment) solution was prepared by diluting 955 
µL of [FUR-14C]BYI 02960 (C-1116A) with 36 mL of H2O:MeOH (4:1) for a theoretical 
concentration of 0.11 µg/µL. The extensive radio-assays to determine the concentration of kinetic 
treatment solution resulted in 25,996,470 dpm/mL or 110 µg/mL. Radiochemical purity and identity 
were confirmed by HPLC and mass spectral analysis.  

3. Mode and Rate of Application: On 2010-01-25, aliquots of 500-µL of the kinetic treatment solution 
were applied in droplets onto the 50 g pre-incubated subsamples of soils, using a 500-µL gas-tight 
syringe. This rate is equal to the field-use rate of 410 g a.i./ha at 2.5 cm depth and 1.5 g/cm3 soil 
density. The final concentration of a.i. in each test system was 1.1 µg BYI 02960 per g soil (dry 
weight). By the addition the water contained the soil moisture was finally adjusted to approx. pF 2.0. 
Material balance for the study was based on the day 0 recovery of radioactivity (12,632,000 dpm 
)/ri8Pd66/?, どヮ and 12,557,000 dpm Päp_?I, CA). 

4.Test System Maintenance and Sampling: Test systems were checked for air flow through the traps 
and water levels in the moisture flasks. The test systems were incubated at 20 ± 1°C in the dark in an 
environmental chamber. The moisture loss in each system was monitored periodically by comparing 
the weight of the test system with the weight on Day 0. The moisture of the test systems was measured 
at each interval. The moisture was maintained at pF 2.5 to pF 2.0 for each soil by the addition of 
HPLC grade water, as needed, at periodic intervals. 
Duplicate test systems were extracted and analyzed on days 0, 3, 7, 14, 28, 60, 92 and 120 days after 
treatment. Gamma-irradiated test systems were processed at 0, 60, 61 and 122 days after treatment. 
For the sterile portion of this study, the goal was to compare the formation of bound residues with 
non-sterile test systems and therefore, soil extracts were radio-assayed but not analyzed by HPLC. 
Extracted soils were analyzed by combustion. 
On the day of sampling, the test system and associated volatile traps were removed from the incubator 
for analysis. Prior to removing samples, the air flow was increased for approx. 15 minutes to ensure all 
headspace volatiles had been purged and trapped. The two KOH trap solutions were combined, 
volumes of the traps were recorded and triplicate aliquots were radio-assayed. 
The soil was extracted and analyzed by LSC on the day of sampling. The soil extracts were analyzed 
by HPLC within 16 days after sample extraction. Concentrated extracts were stored in a laboratory 
freezer. 

5. Description of analytical procedures: The soil processing procedure was optimized to obtain >90% 
extraction efficiency and >90% recovery of the test item at time zero. At each sampling date the entire 
amount of soil in each test vessel was transferred into a centrifuge bottle and extracted for 30 minutes 
with approximately 40 mL of acetonitrile:water (70:30, v/v) using a Eberbach horizontal table top 
shaker, and centrifuged using an Eppendorf table-top centrifuge (5 minutes at 1850 g). 
The supernatant was decanted, and the remaining soil was extracted two additional times with 
acetonitrile:water (70:30,v/v) followed by an extraction with approximately 40 mL of acetonitrile. The 
supernatants were pooled, and the volume was recorded. Extracts were radioassayed by LSC in 
triplicate (0.25 to 1.0 mL). An aliquot (approximately 4 mL) of the combined extracts was 
concentrated by a stream of nitrogen and analyzed by HPLC. 
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Soil remaining after the ambient acetonitrile/water and acetonitrile extractions was extracted by 
microwave extraction using 50 mL of acetonitrile:water (70:30, v/v) at 70°C for 10 minutes. The 
volume was recorded, and the extract was radioassayed by LSC in triplicate (0.25 to1.0 mL). An 
aliquot (approximately 4 mL) was concentrated by a stream of nitrogen and then analyzed by HPLC. 
Extracted soils were air-dried under a fume hood and thoroughly homogenized using a Sunbeam 
Kitchen Assistant coffee grinder. Subsamples (0.3 to 1.0 g) of the non-extracted residue (NER) were 
quantified by combustion. 
To characterize the NER, the extracted soils from the day 92 sandy loam samples were fractionated to 
quantify the amounts of radioactivity associated with humic acid, fulvic acid, and humin.  
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and radio-
HPLC. Recovery of radioactivity from the HPLC column was determined by comparing radioactivity 
of the collected HPLC effluent (triplicate aliquots, radio-assayed) to the calculated radioactivity of the 
injected representative samples.  
The LOD for HPLC was determined empirically by a series of injections of increasing radioactivity. 
The lowest amount of radioactivity detected resulted in minimum peak height of 3 times the 
background level in the chromatogram (520 dpm) and was considered to be the instrument LOD. The 
minimum amount of radioactivity injected for a sample was 3,274 dpm from the üdP?a`, CA day 14, 
replicate 2 microwave extract. This extract contained 2.8% of the applied activity which results in a 
LOQ of 0.4% of the applied radioactivity. 
Liquid chromatography/electrospray ionization-mass spectrometry (LC/ESI-MS) and liquid 
chromatography/electrospray ionization-mass spectrometry/mass spectrometry analyses of standards 
and isolated compounds was performed using a Finnigan-MAT Ultra-AM (Thermo Electron, San Jose, 
CA) triple quadrupole mass spectrometer interfaced to a Surveyer autosampler and quaternary HPLC 
system (Thermo Electron). 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

A.  Data  

The respective data for the two soils are shown in Table 7.1.1- 18 and Table 7.1.1- 19.  
The ambient and aggressive extracts were effective in extracting essentially all of the 14C-residues in 
both soils at DAT-0, the beginning of the study (silt loam = 99.2%, sandy loam = 99.8%).  
The stability of the test item was verified by DAT 0 values of 98.0 and 99.4% AR (mean of 
duplicates) for the soil extracts. These results indicate that the extraction method was appropriate for 
extraction of the applied [14C]-labeled test item from the soil matrix. 
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Table 7.1.1- 18: Biotransformation of [FUR-14C]BYI 02960 in silt loam >7f6?:/3(l_ (NE) under 
aerobic conditions; mean values and standard deviations expressed as % of AR 

Compound  
Days After Treatment (DAT) 

0 b) 3 b) 7 14 28 c) 60 92 120 

BYI 02960 
98.0 93.1 94.0 89.8 87.1 78.2 72.1 67.3 
±0.4 ±0.4 ±0.8 ± 0.7 ± n.a. ±0.0 ±0.6 ±2.3 

Non-characterized 
radioactivity a) 

0.0 0.0 0.0 0.0 0.0 0.0 2.4 3.6 
±0.0 ±0.0 ±0.0 ±0.0 ± n.a. ±0.0 ±0.4 ±1.4 

Total extractable 
residues 

99.2 95.8 94.0 89.8 87.1 78.2 74.5 70.9 
±0.4 ±0.3 ±0.8 ±0.7 ± n.a. ±0.0 ±0.2 ±0.9 

14CO2 
0.0 0.5 1.4 2.2 4.2 7.8 9.8 12.3 

±0.0 ±0.0 ±0.1 ±0.1 ± n.a. ±0.1 ±0.7 ±1.1 

Volatile organics 
0.0 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

±0.0 ± 0.0 ± 0.0 ± 0.0 ± n.a. ± 0.0 ± 0.0 ± 0.0 
Non-extractable 
residues (NER) 

0.8 2.6 4.5 6.7 9.0 13.4 14.4 16.4 
±0.0 ±0.2 ±0.2 ±0.0 ± n.a. ±0.3 ±0.2 ±0.3 

Total recovery 
100.0 99.0 99.9 98.9 100.4 99.3 98.6 99.6 
±0.4 ±0.5 ±1.2 ±0.6 ± n.a. ±0.2 ±0.7 ±1.8 

a) No individual peak accounted to more than 1.5%. 
b) Aggressive extracts were not analyzed since the RA content was less than 3% of total applied. 
c) SD not to be calculated because just a single replicate was considered: moisture level of one replicate was less than pF 2.5. 
n.a. = not analyzed  
Note: ppm analyte = analyte % of AR x (ppm parent applied/100%) x MW analyte/288.7)  
 

Table 7.1.1- 19: Biotransformation of [FUR-14C]BYI 02960 in sandy loam 3ä-F?d (CA) under 
aerobic conditions; mean values and standard deviations expressed as % of AR 

Compound  Days After Treatment (DAT) 
0 b) 3  b) 7 b) 14 28  60 92 120 

BYI 02960 99.4 95.2 86.5 79.8 67.7 48.3 37.7 30.8 
±0.3 ±0.8 ±0.4 ± 0.2 ± 0.6 ±0.9 ±1.4 ±0.0 

Non-characterized 
radioactivity a) 

0.0 0.0 0.0 0.0 0.0 0.6 2.8 2.8 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.6 ±0.2 ±0.3 

Total extractable 
residues 

99.8 96.2 89.0 79.8 67.7 49.0 40.5 33.7 
±0.3 ±0.6 ±0.4 ±0.2 ± 0.6 ±0.0 ±1.1 ±0.2 

14CO2 
0.0 0.7 2.7 6.2 11.7 23.9 30.1 36.1 

±0.0 ±0.0 ±0.1 ±0.0 ± 0.1 ±0.2 ±0.6 ±0.1 

Volatile organics 0.0 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 
±0.0 ± 0.0 ± 0.0 ± 0.0 ± n.a. ± 0.0 ± 0.0 ± 0.0 

Non-extractable 
residues (NER) 

0.2 2.8 8.4 13.6 19.6 27.9 28.7 30.6 
±0.0 ±0.1 ±0.5 ±0.4 ± 0.5 ±0.2 ±0.7 ±0.0 

Total recovery 100.0 99.6 100.1 99.7 99.1 100.8 99.3 100.4 
±0.2 ±0.8 ±0.8 ±0.2 ± 1.1 ±0.3 ±0.2 ±0.0 

a) No individual peak accounted to more than 1.8%. 
b) Aggressive extracts were not analyzed since the RA content was less than 3% of total applied. 
Note: ppm analyte = analyte % of AR x (ppm parent applied/100%) x MW analyte/288.7)  
 

B.  Mass Balance 

Material balances ranged from 98.6 to 100% (NE soil) and from 99.1 to 100.8% (CA soil) of the 
applied radioactivity [AR]. The high material balances shown for all sampling intervals demonstrate 
that no significant RA dissipated from the flasks or was lost during processing. 
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In gamma-irradiated silt loam and sandy loam test systems, the material balances were complete as 
well. 

Table 7.1.1- 20: Summary of material balances of radioactivity on four soils 

Soil =ht*_-t!:äh ?Py§ä! 
Total Recovery (%) 100-99.6 100-100.4 
Mean (%) 99.5 99.4 
Relative SD (%) 0.6 0.6 

 

C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 99.2 and 99.8% of AR at DAT-0 to 70.9 and 33.7% of AR at 
study end (DAT-120) in NE and CA soil, respectively.  
In gamma-irradiated test systems extractable 14C-residues only decreased from 100.8 and 99.4% of AR 
at DAT-0 to 90.7 and 82.4 % of AR at study end (DAT-120) in NE and CA soil, respectively. 
Non-extractable 14C-residues increased from 0.8 and 0.2% of AR at DAT-0 to 16.4 and 30.6% of AR 
at study end (DAT-120) in NE and CA soil, respectively. The majority of the NER was associated 
with the humin. In the sandy loam after extraction with the strong acid and base, an average of 74% 
still remained with the solid fraction (humin). Thus, even with exposure to strong base a significant 
portion of non-extractable BYI 02960 residues still remained bound to the solid phase of the soil, 
supporting the observations of biologically-mediated bound residues. 
In gamma-irradiated test systems NER only increased from 0.3 and 0.2% of AR at DAT-0 to 6.2 and 
8.7% of AR at study end (DAT-120) in NE and CA soil, respectively. Thus, NER were significantly 
lower in gamma-irradiated compared to non-sterile soils, indicating a biological component to the 
formation of bound residue. 

Table 7.1.1- 21: Summary of extractable and non-extractable residues  

Soil /ürz:0+n(dt toäüFb`uIlt 
gamma-
irradiated 

Pähqz- 7cPzk) 
gamma-
irradiated 

Extracted RA (%) Day 0 99.2 100.8 99.8 99.4 
 Day 120 (122#) 71.9 90.7 33.8 82.4 
Non-Extracted RA (%) Day 0 0.8 0.3 0.2 0.2 
 Day 120 16.4 6.2 30.6 8.7 

# gamma-irradiated soils 

D.  Volatilization 

The mineralization of [FUR-14C]BYI 02960 was high. At the end of the study (DAT-120), 14CO2 
accounted for 12.3% (NE soil) and 36.1% (CA soil) of AR. Volatile organic compounds were not 
detected in significant amounts (≤ 0.1% AR) throughout the study. 
In gamma-irradiated test systems the mineralization of [FUR-14C]BYI 02960 was low. At the end of 
the study (DAT-120), 14CO2 accounted for 2.9% (NE soil) and 4.1% (CA soil) of AR, only. This 
indicates a biological component to the formation of 14CO2.  

E.  Transformation of Test Item 

The test item declined from 98.0 and 99.4% of AR at DAT-0 to 67.3 and 30.8% at the end of the study 
for soils NE and CA, respectively. Other than parent, only unidentified metabolites were measured and 
accounted for a maximum of 3.6 and 2.8% for soils NE and CA, respectively. The results are included 
in the proposed overall pathway of degradation of BYI 02960 in soil shown in Figure 7.1.2- 1.  
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F. Kinetics of Test Item Degradation 

The degradation of the parent compound during the study is given under point 7.2.1. 
. 

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the current laboratory investigation demonstrate that BYI 02960 is degraded 
microbially in the soils. One part becomes increasingly bound to soil (16.4% -9h`jxP1lä:, 30.6% 
$P?pä`) by study end. The other part is well mineralized to 14CO2 (12.3% u$l:F!t5rzg, 36.1% F?57c-). 
A synopsis of results is shown in Table 7.1.1- 23. 
All formed metabolites are regarded as transient, The mineralization rate of [FUR-14C]BYI 02960 to 
14CO2 was high in this study. Volatile organic compounds were very low (≤ 0.1% AR) at all sampling 

dates. 
The comparison of the behavior of the sterile and non-sterile soils, significantly lower amounts of 
bound residues and  14CO2 in the sterile soils, , indicate a biological component to the degradation / 
mineralization and formation of non-extractable residues from BYI 02960. 
Additionally, soil fractionation shows that even with extraction using strong base, BYI 02960 related 
residues remain bound to the solid (humin) fraction indicating very strong and irreversible binding to 
soil. 

Table 7.1.1- 22: Synopsis of overall results  

Soil <§`/_l0`a/゜ 
Viable 

:zF2!tv*(t$ 
Sterile 

eb$+af 
Viable 

<6az・I 
Sterile 

Total Recovery (%) 98.9-100.4 98.1-101.1 99.6-100.8 95.2-99.6 
Extracted RA (%) 70.9-99.2 90.7-100.8 33.7-99.8 82.4-99.4 
Max. CO2 (%)  12.3 2.9 36.1 4.1 
Bound Residues (%) 0.8-16.4 0.3-6.2 0.2-30.6 0.2-8.7 
Major metabolites - Not determined - Not determined 
 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that a viable aerobic soil environment will contribute 
significantly to the degradation of BYI 02960. With respect to the radiolabel used mineralization to 
14CO2 is significant, however no metabolites are expected  to accumulate in soil (see Table 7.1.1- 23). 

Table 7.1.1- 23: Synopsis of results of biotransformation of [FUR-14C]BYI 02960 in two soils 
incubated at 20 °C and pF 2.0 - 2.5 % under aerobic conditions 

Soil !4/j゛<9t$!ä (NE) 32aI+c (CA) 
Soil type Silt loam Sandy loam 

Soil status Viable Sterile Viable Sterile 
DT50 of BYI 02960 [days]  228 Not calculated 66 Not calculated  

Major transformation products * CO2 
NER 

(NER) 
CO2 (max. 36.1%) 
NER (max. 30.6%) 

(NER) 

Minor transformation products - CO2 - CO2  
*): Criteria for term “major”:>10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 
end of the study. 
(NER): Major acc. to *, but did not exceed 10% of AR during the entire study period. 
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Report: KIIA 7.1.1/04, みa.?§u K,, 5:Qk*. み,,  2011 
Title: [Ethyl-1-14C]BYI 02960: Aerobic Soil Metabolism 
Report No & 
Document No 

MEF-10/858 
M-414981-01-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The biotransformation of [ethyl-1-14C]BYI 02960 was studied in three European soils: ァä?gää- A`6 
ソKKz (AX), $8zqVrä am O゛J?$bä_ (HF), and Gt:§・)I5?2 II (DD) for a maximum period of 
approx. 120 days under aerobic conditions in the dark at approx. 20 °C and 55% WHCmax (max. water 
holding capacity). BYI 02960 was applied at the nominal rate of 1.07 mg/kg dry weight of soil, which 
is equivalent to 400 g/ha field application rate.  
At each sampling date, the soil samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 
1 x acetonitrile/water (80/20, v/v) and 1 x 80 mL acetonitrile by shaking at ambient temperature. 
Another extraction step was performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave. 
The BYI 02960 residues and transformation products were analyzed and quantified by LCS and radio-
HPLC. Radio-TLC was used as confirmation method. 
Material balances were complete throughout the study, and the test substance declined from 96.0, 96.6 
and 97.1% of AR at DAT-0 to 17.7, 39.6 and 23.8% of AR at the end of the study for soils DD, AX 
and HF, respectively. Applying double first-order kinetics a half-life (geometric mean) of 41.6 days 
was calculated for BYI 02960 in the tested soils under aerobic conditions. 
The mineralization of [ETH-14C]BYI 02960 was high. At the end of the study (DAT-120), up to 42.3 
(DD), 25.9 (AX) and 33.9% AR (HF) of 14CO2 were generated. Volatile organic compounds were not 
detected in significant amounts (≤ 0.1% AR). 
In addition to carbon dioxide, one major transformation product was detected in the extracts of all 
three soils. It was identified as difluoroacetic acid (DFA) via HPLC-MS and accurate mass 
determination. DFA reached maximum values of 30.2, 22.0 and 33.8% of AR on DAT-45 or DAT-48 
in soils DD, AX and HF, respectively. Towards the end of the study, the levels of DFA declined to 
17.0, 16.3 and 23.8% of AR in soils DD, AX and HF, respectively. 

Non-extractable 14C-residues increased from 2.7, 2.8 and 3.2% of AR at DAT-0 to 17.9, 14.3 and 
15.4% AR at the end of the study period for soils DD, AX and HF, respectively.  

I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
Label ETH = [Ethyl-1-14C]BYI 02960 
Specific activity 3.93 MBq/mg 
Batch ID KATH 6350 used for soil U2tcubd-/( II on 2009-08-25  
Batch KATH 6431 used soils äzf6ヮcäku! UwQä and rzU・z?§_ am とa゛d*5Jz 4a 
Radiochemical purity: >98% (for both batches) 
Chemical purity: >98% (for both batches) 
Identity and purity of test items in the application solution were confirmed. 
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2. Soil: The biotransformation of BYI 2960 was studied in three different soils.. Soil Xptu(r:äuq II 
was taken on 2009-08-18, soils Eczav?2(ö- ÖÄQä and nza_Dä`q am kä9と60J? 4a were taken on 
2010-03-08 fresh from the field, and shipped subsequently. Few days later, i.e. five (DD) and four 
days before starting the test the gently air dried soils were sieved through a 2 mm sieve. One (soil DD) 
or three days (soils AX and HF) before application, aliquots equivalent to 100 g dry matter were 
weighed into the individual test flasks and fitted with trap attachments. Water was added in order to 
reach 55% of the maximum water holding capacity by the addition of application solution. The soils 
were pre-equilibrated at study conditions. 

Table 7.1.1- 24: Soil physicochemical properties  

Parameter Results/Units 
Soil 
Batch ID 0cfIA/:$ob II, 20090818  ?can?Z( Xur KYUc, 

20100308 
ソ91?-zä5 am qzJ8O8üä 
4a, 20100308 

Location R1äa:たi?20ü, Germany み_.kbzlた Germany CqJztb`a3. Germany 
Soil Taxonomic 
Classification (USDA) 

N/A 

Sandy floodplain 
deposits of the lower 
terrace of the Rhine 
river, material from the 
Pleistocene Ice Age 

Loess or loess 
colluvium (Pleistocene, 
Holocene) 

Soil Series  N/A Sandy, mixed, mesic 
Typic Cambudolls 

Loamy, mixed, mesic 
Typic Argudalfs 

Texture Class (USDA)  Clay loam Loamy sand Silt Loam 
Sand 
Silt 
Clay 

43% 
26% 
31% 

81% 
10% 
9% 

23% 
60% 
17% 

pH in Water 
pH in CaCl2 
pH in KCl 
pH in Saturated Paste 

7.3 
7.1 
6.9 
7.3 

6.5 
6.2 
6.1 
6.6 

6.8 
6.5 
6.3 
6.8 

Organic Matter  8.8% 3.3% 4.1% 
Organic Carbon  5.1% 1.9% 2.4% 
Soil Microbial Biomass mg microbial carbon per kg of soil 
-1/0 days 2831 627 979 
69/61 days 2208 398 731 
114/117 days 1753 224 455 
Cation Exchange 
Capacity (CEC) 25.6 meq/100 g 9.3 meq/100 g 13.4 meq/100 g 

WHCmax 83.9 g H2O /100 g DM 50.7 g H2O /100 g DM 64.7 g H2O /100 g DM 
 
 

B. Methods 

1. Experimental conditions: The study was performed in static incubation test systems under aerobic 
conditions in the dark at 19.2 ± 0.2 °C (soil DD) or 20.2 ± 0.3 C (soils AX and HF) for a maximum 
period of 118 days. The test system consisted of Erlenmeyer flasks (300 mL) attached with a trap 
attachment (permeable for oxygen) containing soda lime for absorption of 14CO2 and a polyurethane 
foam plug for adsorption of volatile organic compounds. Aliquots of 100 g of dry soil were weighed 
into the test flasks (each 23 flasks/soil). For all soils replicates were set up for each sampling (10 
sampling dates including time 0, and each three flasks were used for determination of the microbial 
biomass. In addition four (soil DD) and 16 (soils AX and HF) spare flasks were set up. The final soil 
moisture was adjusted to 55% of WHCmax by adding pure water.  
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2. Test Item Stock Solution: The entire delivered amount of [ETH-14C]BYI 02960 was dissolved in 4 
mL methanol. Identity and purity of test items were confirmed by HPLC-MS, HPLC-MS/MS and 
NMR. 

3. Test Item Application Solution: The application solution for soil DD was made by diluting 1806 µL 
of respective stock solution with 10.2 mL of purified water, resulting in a mean concentration of  
21076 Bq/20 µL. The application solution used for soils AX and HF was made by diluting 3080 µL of 
respective stock solution with 28.92 mL of purified water, resulting in a mean concentration of  
526.4 Bq/500 µL. 

4. Mode of Application: On 2009-08-25, aliquots of 398 µL of resp. application solution were applied 
in droplets onto the 100 g subsamples of soil Üp:*゜`Itcü II. On 2010-03-18, in the same way aliquots 
of 398 µL of resp. application solution were applied onto the 100-g subsamples of soils c?ä_ä)0Iァ゛ 
YUeK and V?3?7ü?` am *8゛aXcJn 4a. By addition of the application solution the water content was 
finally adjusted to 55% of WHCmax. The test vessels for DAT-0 were immediately worked up. All 
other test vessels, including four reserve vessels and the biomass flasks which were not spiked with 
application solution, were fitted with trap attachments and incubated in the dark at nominal 20 ± 1°C. 
BYI 02960 was applied at a rate of 436,341.7 Bq per vessel containing soil DD and at a rate of 
412,663.0 Bq per vessel containing soils AX and HF. This corresponds to 111.03 µg per DD and to 
105.0 µg per AX or HF soil containing vessel, which is equivalent to 104.1% and 98.4% of the 
intended application rate of 106.7 µg per vessel (calculated for a single application rate of 400 g BYI 
02960 per hectare). 

5. Sampling: Microbial biomass was determined prior to commencement of the test (soils sampled one 
day before or at the day of application), after 69 or 61 days, and at the end of the study (114 or 117 
days after treatment (DAT). Entire DD test flasks were taken for processing and analysis at DAT-0, 
DAT-1, DAT-3, DAT-7, DAT-14, DAT-30, DAT-45, DAT-62, DAT-90, and DAT-118, entire AX 
and HF test flasks were taken for processing and analysis at DAT-0, DAT-1, DAT-4, DAT-7, DAT-
14, DAT-29, DAT-48, DAT-61, DAT-90, and DAT-117.  
Prior to opening the incubation flasks (for moistening or sampling of soil), volatile (radioactive) 
compounds, possibly still present in the flasks, were transferred into the trap attachment by subjecting 
the flasks to vacuum in an exicator. At each sampling date the entire amount of soil in each test vessel 
was transferred into a centrifuge beaker and extracted using a mechanical shaker.  

6. Description of analytical procedures: The soil processing procedure was optimized to obtain >90% 
extraction efficiency and >90% recovery of the test item at time zero. At each sampling date, the soil 
samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 1 x acetonitrile/water (80/20, 
v/v) and 1 x 80 mL acetonitrile by 30-min shaking at ambient temperature. Another extraction step 
was performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave for 10 minutes. The 
supernatants were decanted and filtered using a folded filter. The folded filters were compressed to 
pills and combusted. The evolved 14CO2 was trapped in a scintillation cocktail and analyzed for 
radioactivity by LSC. 
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and 
reversed phase radio-HPLC.  
For HPLC analysis, 4 mL of the combined ambient organic extracts were concentrated to about 2 mL 
using a SpeedVac® concentrator. It was confirmed by a recovery test that that no radioactivity was lost 
during the concentration step. The microwave extracts (“aggressive” extracts”) were analyzed without 
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any further processing. The limit of detection (LOD) in HPLC was equal to or better than 0.49% AR. 
Normal-phase Si-60 radio-TLC was used as confirmation method. For TLC analysis, the extracts were 
not processed further. 
The identity of the test item in stock solution and in extracts was confirmed by spectroscopic methods. 
In addition, spectroscopic methods were used to identify one of the minor metabolites. 
 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

A.  Data  

The respective data for the three soils are shown in Error! Reference source not found. to Error! 
Reference source not found.. The DAT-0 extraction efficiency was in the range 96.5 to 97.5% of AR 
(mean 97.0% AR; sum of extracts only). The stability of the test item was verified by DAT 0 values of 
96.0 to 97.1% AR for the soil extracts (mean 96.6% AR). These results indicate that the extraction 
method was well suited to extract the applied [14C]-labeled test item from the soil matrix. TLC 
confirmed the results of the HPLC measurements for the test item and DFA.  

Table 7.1.1- 25: Biotransformation of [ETH-14C]BYI 02960 in clay loam soil DD under aerobic 
conditions; mean values and SD expressed as % of AR  

Compound Days After Treatment (DAT) 
0 1 3 7 14 30 45 62 90 118 

BYI 02960 96.0 92.8 89.3 82.1 73.2 52.2 38.6 31.3 21.4 17.7 
±0.1 ±0.4 ±0.8 ±0.1 ±0.7 ±0.0 ±0.8 ±0.6 ±1.5 ±0.4 

DFA n.d. 0.8 3.2 7.7 15.5 26.4 30.2 28.0 23.4 17.0 
  ±0.1 ±0.2 ±0.4 ±0.0 ±0.5 ±0.2 ±0.7 ±0.9 ±0.2 

Reg 2 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 0.4 
                  ±0.0 

Non-charact. 
radioactivity 

0.5 0.3 0.5 0.4 0.5 0.4 0.3 0.4 0.2 0.2 
±0.1 ±0.1 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 

Total extract. 
residues 

96.5 93.9 93.0 90.2 89.2 79.0 69.1 59.7 45.0 35.3 
±0.0 ±0.4 ±0.5 ±0.3 ±0.7 ±0.5 ±0.6 ±0.1 ±0.6 ±0.1 

14CO2 
n.a. <0.1 0.1 0.7 2.2 7.8 14.3 22.3 33.4 42.3 
  ±0.0 ±0.0 ±0.0 ±0.3 ±0.1 ±0.0 ±0.0 ±0.2 

Volatile 
organics 

n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
          

Non-extract. 
residues (NER) 

2.7 3.8 4.6 6.9 8.6 11.1 13.9 15.7 17.5 17.9 
±0.0 ±0.3 ±0.1 ±0.0 ±0.2 ±0.2 ±0.1 ±0.0 ±0.0 ±0.0 

Total recovery 99.2 97.7 97.7 97.8 100.0 97.8 97.4 97.7 96.0 95.5 
±0.0 ±0.2 ±0.6 ±0.3 ±0.9 ±0.0 ±0.6 ±0.0 ±0.6 ±0.3 

n.d. = not detected; n.a. = not analyzed  
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Table 7.1.1- 26: Biotransformation of [ETH-14C]BYI 02960 in loamy sand soil AX under aerobic 
conditions; mean values and SD expressed as % of AR  

Compound Days After Treatment (DAT) 
0 1 4 7 14 29 48 61 90 117 

BYI 02960 96.6 94.3 90.5 83.7 76.7 59.6 53.8 49.4 44.5 39.6 
±1.0 ±1.0 ±1.3 ±0.3 ±1.4 ±2.7 ±1.6 ±0.6 ±0.1 ±0.3 

DFA n.d. 0.7 3.0 6.5 14.1 17.3 22.0 19.6 16.2 16.3 
 ±0.1 ±0.1 ±0.2 ±1.5 ±0.0 ±1.1 ±0.5 ±0.0 ±0.5 

Reg 2 n.d. n.d. n.d. n.d. n.d. 1.2 1.5 1.6 1.8 1.3 
     ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 

Non-charact. 
radioactivity 

0.4 0.4 0.5 0.4 0.3 0.4 0.3 0.2 0.3 0.4 
±0.1 ±0.0 ±0.1 ±0.1 ±0.0 ±0.2 ±0.1 ±0.1 ±0.1 ±0.0 

Total extract. 
residues 

97.0 95.4 93.9 90.6 91.1 78.6 77.5 70.8 62.8 57.6 
±1.1 ±0.9 ±1.2 ±0.3 ±0.0 ±3.0 ±0.3 ±0.1 ±0.0 ±0.1 

14CO2 
n.a. <0.1 0.2 0.4 1.6 5.4 10.8 14.4 21.2 25.9 
  ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.2 ±0.2 ±0.2 

Volatile organics n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
          

Non-extractable 
residues (NER) 

2.8 3.1 4.6 5.3 7.7 15.0 11.9 13.2 14.8 14.3 
±0.1 ±0.1 ±0.2 ±0.1 ±0.3 ±4.3 ±0.1 ±0.0 ±0.4 ±0.1 

Total recovery 99.8 98.4 98.6 96.3 100.3 98.9 100.2 98.4 98.8 97.8 
±1.2 ±0.8 ±1.0 ±0.5 ±0.3 ±1.3 ±0.2 ±0.4 ±0.3 ±0.4 

n.d. = not detected; n.a. = not analyzed  
 

Table 7.1.1- 27: Biotransformation of [ETH-14C] BYI 02960 in silt loam soil HF under aerobic 
conditions; mean values and SD expressed as % of AR  

Compound Days After Treatment (DAT) 
0 1 4 7 14 29 48 61 90 117 

BYI 02960 97.1 94.5 88.5 80.1 71.9 55.6 39.8 32.7 27.0 23.0 
±0.5 ±1.5 ±0.1 ±1.9 ±0.9 ±0.2 ±1.4 ±0.1 ±1.2 ±0.2 

DFA n.d. 0.9 5.0 8.7 17.1 25.8 33.9 33.1 28.0 23.8 
 ±0.1 ±0.2 ±0.3 ±0.1 ±0.0 ±1.2 ±1.0 ±1.4 ±0.1 

Reg 2 n.d. n.d. n.d. n.d. n.d. 1.3 1.4 1.1 1.6 1.5 
     ±0.1 ±0.0 ±0.1 ±0.1 ±0.1 

Non-characterized 
radioactivity 

0.4 0.4 0.5 0.4 0.4 0.5 0.3 0.3 0.3 0.3 

±0.0 ±0.1 ±0.1 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Total extractable 
residues 

97.5 95.8 93.9 89.1 89.4 83.3 75.4 67.1 57.0 48.6 
±0.5 ±1.3 ±0.0 ±1.5 ±1.1 ±0.1 ±0.2 ±0.7 ±0.3 ±0.0 

14CO2 
n.a. <0.1 0.2 0.5 1.9 6.3 13.0 17.5 27.1 33.9 
  ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.2 ±0.1 

Volatile organics n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
          

Non-extractable 
residues (NER) 

3.2 4.2 5.2 7.3 8.2 11.0 12.6 14.5 14.4 15.4 
±0.1 ±0.4 ±0.2 ±0.4 ±0.0 ±0.1 ±0.1 ±0.4 ±0.4 ±0.2 

Total recovery 100.7 100.0 99.3 97.0 99.4 100.6 101.0 99.1 98.5 97.9 
±0.6 ±0.9 ±0.2 ±1.9 ±1.1 ±0.0 ±0.1 ±0.3 ±0.5 ±0.1 

n.d. = not detected; n.a. = not analyzed  
 

B.  Mass Balance 

Material balances ranged from 95.5 – 100.0% (soil DD), 96.3 – 100.3% (soil AX) and 96.3 – 100.3% 
(soil HF) of the applied radioactivity [AR]. The high material balances shown for all sampling 
intervals demonstrate that no significant RA dissipated from the flasks or was lost during processing. 
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C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 96.5, 97.0 and 97.5% AR at DAT-0 to 35.3, 57.6 and 48.6% 
of AR at study end in soils DD, AX and HF, respectively. 
Non-extractable 14C-residues increased from 2.7, 2.8 and 3.2% of AR at DAT-0 to 17.9, 15.0 and 
15.4% AR at the end of the study period for soils DD, AX and HF, respectively. The major portions of 
radioactivity were found in the insoluble humin fraction. 

D.  Volatilization 

The mineralization of [ETH-14C]BYI 02960 was high. At the end of the study, 14CO2 accounted for up 
to 42.3 (soil DD), 25.9 (soil AX) and 33.9% (soil HF) of AR. Volatile organic compounds were not 
detected in significant amounts (≤ 0.1% AR).  

E.  Transformation of Test Item 

The test item declined from 96.0, 96.6 and 97.1% of AR at DAT-0 to 17.7, 39.6 and 23.0% at the end 
of the study for soils DD, AX and HF, respectively.  
One major transformation product was detected in all three soils. It was identified as difluoroacetic 
acid (DFA) via HPLC-MS and accurate mass determination in ambient organic extracts originating 
from soil Ö3i6tzdp`- II. The amount of DFA reached maximum values of 30.2, 22.0 and 33.9% of AR 
on DAT-45 or DAT-48 in soils DD, AX and HF, respectively. At the end of the study, the amounts of 
DFA declined to 17.0, 16.3 and 23.8% of AR in soils DD, AX and HF. 
In addition, one minor transformation product (Reg 2) was detected in all three soils with maximum 
amounts of 0.4 (DAT-118), 1.8 (DAT-90) and 1.6% (DAT-90) of applied radioactivity for soils DD, 
AX and HF, respectively. The total of unknown extracted radioactivity did not exceed 0.5% AR 
The results were included in the proposed overall pathway of degradation of BYI 02960 in soil shown 
in Figure 7.1.2- 1.  

F. Kinetics of Test Item Degradation 

A summary of the DT50 and DT90 calculations for the test item is given in under point 7.2.1.  

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the current laboratory investigation demonstrate that BYI 02960 is well degraded 
in the four soils to form one  major and one very minor metabolite. The major metabolite was 
identified as difluoroacetic acid (max. 33.9% of AR). The amounts of the very minor metabolite did 
not exceed 1.8% of AR; no identification or characterization was made. Significant amounts of 14CO2 
(up to 42.3% AR) were measured at the end of the study indicating that mineralization of the test item 
and/or degradates occurred. The maximum amount of non-extractable radioactivity was 17.9% of AR.  

Table 7.1.1- 28:  Synopsis of results of biotransformation of [ETH-14C]BYI 02960 in soils incubated 
at 20 °C and 55 % of WHCmax under aerobic conditions) 

Soil DD AX HF 
Total Recovery (%) 95.5-100.0 97.8-100.3 97.9-100.7 
Extracted RA (%) 35.3-95.5 57.6-97.0 48.6-97.5 
Max. CO2 (%)  42.3 25.9 33.9 
Bound Residues (%) 2.7-17.9 2.8-15.0 3.2-15.4 
Major metabolites DFA (30.2%) DFA (22.0%) DFA (33.9%) 

 

B. Significance of Results to Environmental Behavior of BYI 02960 
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The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions. With respect to the radiolabel used mineralization to 14CO2 is highly significant. 
Difluoroacetic acid was detected as a further major transformation product. Other metabolites are 
transient and would not be expected to accumulate in soil see Table 7.1.1- 29). 

Table 7.1.1- 29: Synopsis of results of biotransformation of [ETH-14C]BYI 02960 in soils incubated at 
20 °C and 55 % of WHCmax under aerobic conditions 

Soil Oi5y§ichfr II äEzzeq( §ど( YNVz p-dと?äpa am VJv7öa2c 
Soil type Clay loam Loamy sand Silt loam 
Major transformation products * CO2 (max. 42.3% AR); 

NER (max 17.9%) 
DFA (max. 33.9% AR) 

Minor transformation products - 
*): Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 
end of the study. 
 
 
 

Report: KIIA 7.1.1/05, み.?d9c ,H, $jbK8. れ,,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism 
Report No & 
Document No 

MEF-10/880 
M-411693-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in one soil, wüzv`$ä am ÄüJz39c4 
4a (HF, ぃ`Jät.9ap1 Germany), a silt loam soil of pH 6.5 (CaCl2) and 2.4% organic carbon content. 
The incubation was conducted for max. 117 days under aerobic conditions in the dark at ca. 20°C and 
55% WHCmax (max. water holding capacity). BYI 02960 was applied at the nominal rate of 106.7 µg/ 
100 g soil, which is equivalent to a field application rate of 400 g/ha.  
At each sampling date, i.e. 0, 1, 4, 7, 14, 29, 48, 61, 90 and 117 days after treatment (DAT), the 
duplicate soil samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 1 x 
acetonitrile/water (80/20, v/v) and 1 x 80 mL acetonitrile by shaking at ambient temperature. Another 
extraction step was performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave. The 
BYI 02960 residues and transformation products were analyzed and quantified by LCS and radio-
HPLC. Radio-TLC was used as a confirmatory method. 
Material balances were complete throughout the study (ranged on mean from 94.1 to 100.3% of AR), 
and the test substance declined from 96.7% at DAT-0 to 24.6% of AR at the end of the study.  
The mineralization of [PYR-14C]BYI 02960 was high. At the end of study (DAT-117),  14CO2 
accounted for  57.4% of AR. Volatile organic compounds were not detected in significant amounts (≤ 

0.1% AR). 
Only minor transformation products (all mean values were ≤ 2.5% of AR) were detected in the 
extracts and were characterized by their retention time. The transformation product assigned to Reg 2 
reached a mean maximum level of 2.0% of AR at DAT-48. The maximum amount of the second 
transformation product (Reg 3) was detected on DAT-7 (2.5% of AR). Towards the end of the study, 
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the amounts decreased below the detection limit. Reg 3 was identified as 6-chloronicotinic acid (6-
CNA) by co-chromatography. The third minor transformation product was detected only once (DAT-
48, 0.3% of AR). Non-extractable 14C-residues increased from 3.3% of AR at DAT-0 to 16.7% of AR 
at the end of the study period.  

I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
Label PYR = [Pyridine-2,6-14C]BYI 02960 (sample ID: KATH 6432) 
Specific activity: 4.49 MBq/mg 
Radiochemical purity: >98% (acc. radio-HPLC and radio-TLC) 
Chemical purity: >98% (HPLC, UV detection at 210 nm) 
Identity and purity of test item in the application solution were confirmed. 

 
2. Soil: The biotransformation of BYI 02960 was studied in one soil.. The soil was taken on 2010-03-
08 fresh from the field. On the day of sampling, the soil was broken up stepwise and gently air dried. 
Then, the soil was successively sieved to ≤ 2 cm, filled into plastic bags and stored in a climatic 

cabinet at 20 ± 2°C.  
On 2010-03-15, 100 g aliquots (dry matter) of the sieved soil were weighed into individual 300 mL 
Erlenmeyer flasks. Water was added in order to finally reach 55% of the maximum water holding 
capacity by the addition of application solution (353 µL) on the day of application.  
Three additional test systems were prepared which were used for microbial biomass determinations. 
Since no application solution was added to these vessels, they were directly adjusted to 55% of 
maximum water holding capacity. All vessels were fitted with trap attachments and pre-equilibrated at 
20 ± 2°C in the dark for three days. 
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Table 7.1.1- 30: Soil physicochemical properties  

Parameter Results/Units 
Batch ID 9zr?_äQ゛ am b?6cどbJk 4a, 

20100308 
Location *Jajp.R!7? Germany 
Soil Taxonomic Classification 
(USDA) 

Loess or loess colluvium 
(Pleistocene, Holocene) 

Soil Series  Loamy, mixed, mesic Typic 
Argudalfs 

Texture Class (USDA)  Silt Loam 
Sand 
Silt 
Clay 

23% 
60% 
17% 

pH in Water 
pH in CaCl2 
pH in KCl 

6.8 
6.5 
6.3 

Organic Matter  4.1% 
Organic Carbon  2.4% 
Initial & Final Soil Biomass or 
Microbial Activity mg microbial C/g soil 

0 days 970 
61 days 756 
117 days 554 
Cation Exchange Capacity (CEC) 13.4 meq/100 g 
WHCmax 64.7 g H2O/ 100 g DM 

 

B. Methods 

1. Experimental conditions: The study was performed in static incubation test systems under aerobic 
conditions in the dark at 20.2 ± 0.3 °C. The test system consisted of Erlenmeyer flasks (300 mL) 
attached with a trap attachment (permeable for oxygen) containing soda lime for absorption of 14CO2 
and a polyurethane foam plug for adsorption of volatile organic compounds. Aliquots of 100 g of dry 
soil were weighed into the test flasks. Replicates were set up and processed for each sampling (10 
sampling dates including time 0, and 16 spare flasks were set up but not further processed in this 
study). Three flasks were used for determination of the microbial biomass. The final soil moisture was 
adjusted to 55% of WHCmax by adding pure water.  

2. Test Item Stock Solution: The entire delivered amount of [pyridine-2,6-14C]BYI 02960 was 
dissolved in 4 mL methanol. 

3. Test Item Application Solution: An application solution was made by diluting 2048 µL of before-
mentioned stock solution with 9.952 mL of purified water.  

4. Mode of Application: On 2008-03-18, aliquots of 353 µL of the application solution were applied in 
droplets onto the 100 g pre-incubated subsamples of each soil. By the addition of the application 
solution, the water content was finally adjusted to 55% of WHCmax. The test vessels for DAT-0 were 
immediately processed for analysis. All other test vessels, including the biomass flasks which were not 
spiked with application solution, were fitted with trap attachments and incubated in the dark at 
nominal 20 ± 2°C. 
[PYR-14C]BYI 02960 was applied at a rate of 415954 Bq per vessel. This corresponds to 92.64 µg per 
vessel which is equivalent to 86.8% of the intended application rate of 106.7 µg per vessel (calculated 
for a single application rate of 400 g BYI 02960 per hectare). 
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5. Sampling: Microbial biomass was determined prior to commencement of the test (soils sampled at 
the day of application), after 61 days, and at the end of the study 117 days after treatment (DAT-117). 
Entire test flasks were taken for processing and analysis at DAT-0, DAT-1, DAT-4, DAT-7, DAT-14, 
DAT-29, DAT-48, DAT-61, DAT-90, and DAT-117.  
Prior to opening the incubation flasks (for moistening or sampling of soil), volatile (radioactive) 
compounds, possibly still present in the flasks, were transferred into the trap attachment by subjecting 
the flasks to vacuum in a desiccator. At each sampling date the entire amount of soil in each test vessel 
was transferred into a centrifuge beaker and extracted using a mechanical shaker.  

6. Description of analytical procedures: The soil processing procedure was optimized to get >90% 
extraction efficiency and >90% recovery of the test item at time zero. At each sampling date, the soil 
samples were extracted with 2 x 80 mL acetonitrile/water (50/50, v/v), 1 x acetonitrile/water (80/20, 
v/v) and 1 x 80 mL acetonitrile by shaking at ambient temperature. Another extraction step was 
performed with acetonitrile/water (80/20, v/v) at 70°C using a microwave.  
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and 
reversed phase radio-HPLC. Losses of radioactivity after concentration of extracts were minimal. 
Normal-phase Si-60 radio-TLC was used as confirmation method. The identity of the test item in stock 
solution and in extracts was confirmed by spectroscopic methods. In addition, spectroscopic methods 
were used to identify one of the minor metabolites. 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

A.  Data  

The data for the soil are shown in Table 7.1.1- 30.. The DAT-0 extraction efficiency was 96.7% of AR 
(ambient extracts 95.0% of AR). The stability of the test item was verified by a DAT-0 recovery of 
96.3 ±0.7% of AR. These results indicate that the extraction method was well suited to extract the 
applied [14C]-labeled test item from the soil matrix. 
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Table 7.1.1- 31: Biotransformation of [PYR-14C]BYI 02960 in sandy loam soil HF under aerobic 
conditions; mean values and SD expressed as % of AR  

Compound Days After Treatment (DAT) 
0 1 4 7 14 29 48 61 90 117 

BYI 02960 96.3 95.3 88.5 78.4 70.9 53.5 40.9 33.9 27.3 22.7 
±0.7 ±0.1 ±0.8 ±0.8 ±0.2 ±0.1 ±1.5 ±0.1 ±0.3 ±0.5 

Reg 2 n.d. n.d. n.d. n.d. 0.7 1.6 2.0 1.9 1.1 1.9 
        ±0.2 ±0.2 ±0.2 ±0.3 ±0.3 ±0.1 

6-CNA n.d. n.d. 1.7 2.5 2.0 0.9 0.5 0.2 n.d. n.d. 
    ±0.0 ±0.1 ±0.2 ±0.0 ±0.1 ±0.2     

Reg 4 n.d. n.d. n.d. n.d. n.d. n.d. 0.3 n.d. n.d. n.d. 
            ±0.3       

Non-characterized 
radioactivity 

0.4 0.5 0.4 0.2 0.3 0.2 0.2 0.1 0.1 0.1 
±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 

Total extractable 
residues 

96.7 95.8 90.6 81.2 73.9 56.4 43.9 36.1 28.6 24.6 
±0.8 ±0.2 ±0.9 ±0.7 ±0.2 ±0.0 ±1.1 ±0.2 ±0.0 ±0.4 

14CO2 
n.a. 0.1 1.9 5.1 13.4 26.8 40.6 46.0 52.5 57.4 
  ±0.0 ±0.1 ±0.0 ±0.1 ±0.4 ±0.3 ±0.1 ±0.6 ±0.5 

Volatile organics n.a. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
                    

Non-extractable 
residues (NER) 

3.3 4.2 6.1 7.8 10.4 14.1 15.7 16.3 16.7 16.2 
±0.0 ±0.0 ±0.0 ±0.3 ±0.0 ±0.2 ±0.0 ±0.1 ±0.1 ±0.1 

Total recovery 100.0 100.2 98.6 94.1 97.7 97.3 100.3 98.3 97.8 98.3 
±0.7 ±0.2 ±0.9 ±0.3 ±0.3 ±0.2 ±0.8 ±0.1 ±0.5 ±0.0 

n.d. = not detected; n.a. = not analyzed; Reg 3 was identified as compound 6-CNA 
 

B.  Mass Balance 

Material balance ranged from 94.1 ±0.3 to 100.3 ±0.8% of the applied radioactivity [AR]. The high 
material balances shown for all sampling intervals demonstrate that no significant RA dissipated from 
the flasks or was lost during processing. 
 

C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 96.7 ±0.8% at DAT-0 to 24.6 ±0.4% of AR at study end 
(DAT-117). Non-extractable 14C-residues increased from 3.3 ±0.0% at DAT-0 to 16.2 ±0.1% of AR at 
the end of the study period. 

D.  Volatilization 

The mineralization of BYI 02960 was high. At the end of the study (DAT-117), 14CO2 accounted for 
57.4 ±0.5% of AR. Volatile organic compounds were not detected in significant amounts (< 0.1% 
AR).  

E.  Transformation of Test Item 

The test item declined from 96.3 ±0.7% of AR at DAT-0 to 22.7 ±0.5% of AR at the end of the study.  
Three minor transformation products were detected in the extracts. The transformation product 
assigned to Reg 2 reached a maximum level of 2.0% of AR at DAT-48. The amount of the second 
transformation product (Reg 3) increased to a maximum amount of 2.5% of AR on DAT-7 and 
decreased below the detection limit towards the end of the study. This transformation product was 
identified as 6-chloronicotinic acid (6-CNA) by co-chromatography. The third minor transformation 
product was detected only once (DAT-48), accounting for 0.3% of AR. 
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The total of unknown extracted radioactivity did not exceed 0.5% of AR and was assigned to the 
background signal in the HPLC-analysis. The mentioned results were included in the proposed overall 
pathway of degradation of BYI 02960 in soil shown in Figure 7.1.2- 1. 

F. Kinetics of Test Item Degradation 

A summary of the DT50 and DT90 calculation for the test item is given in Point 7.2.1.  
 

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the current laboratory investigation demonstrate that BYI 02960 is degraded in 
HF soil. A synopsis of results is shown by Table 7.1.1- 32. 
A few very minor metabolites were detected and quantified together with the test item. All further 
formed metabolites are regarded as transient, which is confirmed by the high mineralization rate of 
[PYR-14C] BYI 02960 to 14CO2 observed in this study, i.e. 57.4% of AR until the end of the study. 
Volatile organic compounds were very low (≤ 0.1% AR) at all sampling dates. 
 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that BYI 02960 is degradable in soil under aerobic 
conditions. With respect to the radiolabel used mineralization to 14CO2 is significant, however, 
metabolites are not expected to accumulate in soil, since – after their formation – they are well 
mineralized (see Table 7.1.1- 32). 

Table 7.1.1- 32: Synopsis of results of biotransformation of [PYR-14C]BYI 02960 in soil HF incubated 
at 20 °C and 55 % of WHCmax under aerobic conditions  

Soil K6-2cä?h am レk゛§Jaöc 4a 
Soil type Silt loam 
Major transformation  
products * 

CO2 (max. 57.4%) 
NER (max. 16.7%) 

Minor transformation products 6-CNA (max. 2.5%) 
*): Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or  
steadily increasing until the end of the study. 
 
 

Report: KIIA 7.1.1/06, kzfPyz*ö. s, ,s,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP038 
M-413425-02-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in two US soils, silt loam 
F):5ö/a6I:4, NE, and sandy loam Pcbz§-, CA, for a maximum period of 120 days under aerobic 
conditions in the dark at approx. 20 °C and soil moistures maintained between pF 2.0 to 2.5. Gamma 
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irradiated samples were investigated along with microbial active test systems. BYI 02960 was applied 
at the rate of 1.1 µg a.i./g soil, equivalent to 410 g a.i./ha assuming a 2.5 cm soil depth.  
Duplicate test systems were analyzed at 0, 3, 7, 14, 28, 60, 92, and 120 days of incubation. The 50-g 
soil samples were extracted by shaking with acetonitrile:water (70:30) and acetonitrile (100%), 
followed by microwave extraction at 70 °C(aggressive extract) using acetonitrile:water (70:30). 
Extract aliquots were concentrated and analyzed by HPLC. Identification of the transformation 
products was performed by LC/MS, co-chromatography, and/or retention time comparison with 
reference standards. 
Material balances were complete throughout the study, and the test item declined from 97.4 and 98.6% 
and of the applied amount at day 0 to 65.5 and 30.0% of the applied at the end of the study.. 
In the silt loam, extractable 14C-residues decreased from 99.3% of the applied amount at day 0 to 
67.0% of the applied at the end of the study. Non-extractable 14C-residues increased from 0.7% of the 
applied amount at day 0 to a maximum of 11.3% at day 120. At study termination, evolved 14CO2 
reached 20.2%, and radioactive volatile organics were not detected.  Total unidentified radioactivity 
ranged from 0.0% to 2.4% of the applied amount. 
 
In the sandy loam, extractable 14C-residues decreased from 99.9% of the applied amount at day 0 to 
40.0% of the applied at the end of the study. One major degradate was identified as 6-chloronicotinic 
acid (6-CNA), which formed 6.9% on day 14, reached a maximum of 17.1% on day 60, and declined 
to 8.2% by the end of the study.  
In the sterile silt loam, extractable 14C-residues decreased from 99.1% of the applied amount at day 0 
to 89.4% of the applied at the end of the study. Non-extractable 14C-residues increased from 0.9% of 
the applied amount at day 0 to a maximum of 6.2% at day 122. At study termination, evolved 14CO2 
reached 0.4%, and radioactive volatile organics were not detected.  
 
In the sterile sandy loam, extractable 14C-residues decreased from 99.8% of the applied amount at day 
0 to 85.8% of the applied at the end of the study. Non-extractable 14C-residues increased from 0.2% 
of the applied amount at day 0 to a maximum of 9.3% at day 122. At study termination, evolved 
14CO2 reached 0.9%, and radioactive volatile organics were not detected. 
 
[PYR-14C]BYI 02960 mineralizes relatively rapidly under aerobic condition to 14CO2 (20.2% 
Phjk(l7ö(:?, 36.1% zcF゜üf) and becomes increasingly bound to soil (11.3% F(h?t8j゜Ij゜, 25.5% 
`F?24z, CA) by study end. Total unidentified radioactivity ranged from 0.0% to 2.4% (Fxf:q-ytz:b) 
and 0.0% to 3.0% (§a!Pc1) of the applied amount. 
The amount of 14CO2 and bound residue formed in gamma-irradiated soils was significantly less than 
in non-sterile soils indicating a biological component to degradation and the formation of non-
extractable residues from BYI 02960. Additionally, soil fractionation shows that even with extraction 
using strong base, BYI 02960 related residues remain bound to the solid (humin) fraction indicating 
very strong and irreversible binding to soil. 
 

I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: Flupyradifurone: Code = BYI 02960  
Label PYR = [pyridine-2,6-14C]BYI 02960 (Vial C-1135) 
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Specific activity: 35.03 mCi/mMole 
Radiochemical purity: >98% 

  Identity and purity of test item in the application solution were confirmed. 
 
2. Soil: The biotransformation of [PYR-14C]BYI 2960 was studied in two different soils  
NE and CA soils were taken on 2009-11-30 and 2010-01-06, fresh from the fields. Each soil was 
collected from the top 0 to 8 inches of the field and shipped to the testing facility subsequently. No 
pesticides were applied in the past 5 years to these sites where soils were collected.  
The NE soil was stored under refrigeration for 8 days, transferred to a greenhouse and stored under 
crop cover (alfalfa) until January 13, 2010. It was sieved with 2-mm sieve on January 15th, 2010.  
The CA soil was maintained in a walk-in refrigerator prior to use at 3.9 ±0.8°C, sieved with 2-mm 
sieve on 2010-01-12. 
Aliquots equivalent to 50 g dry matter were weighed into individual 250 mL glass flasks until starting 
the test. Test systems were pre-equilibrated at 20 ± 1°C and soil moisture between pF 2.0 to 2.5 for six 
days prior to the treatment performed on 2010-01-25. 

Table 7.1.1- 33: Soil physicochemical properties  

Parameter Results/Units 
Batch ID 51/ä:PIl6Iy,NE z+5qä), CA 

Location 

カ!yalä Oダ az??CJf§ +äaJ?)nj TE
ゕ. Sカ R・゛ küü イQq öく ヂ 
öJBk!:§ ゕ_5)hI/7. Fjd?: wZ x6ü
゜* 

5ä>vEc2 C?Jaäo.c) `6a,・゚175q L, 
しe1:6hc? =゚9cV1acu`. Ü,ゕ 8n2g2 

Soil Taxonomic Classification 
(USDA) 

Marshall fine-silty, mixed, 
superactive, mesic Typic 
Hapludolls 

Hanford fine sandy loam, gravelly 
substrate 

Soil Series    
Texture Class (USDA)  Silt Loam Sandy Loam 
Sand 
Silt 
Clay 

13.4% 
63.8% 
22.8% 

67.8% 
25.0% 
7.2% 

Saturated paste 
pH in CaCl2 
pH in H2O 

6.7 
6.5 
6.7 

7.4 
7.0 
7.3 

Organic Matter  4.0% 0.97% 
Organic Carbon  2.3% 0.57% 
Microbial Biomass  
Initial (day 6) 
Middle (day 71) 
Final (day 120) 

(mg Microbial C/kg soil) 
833 
686 
660 

(mg Microbial C/kg soil) 
234 
169  
202 

Cation Exchange Capacity (CEC) 17.8 meq/100 g 6.3 meq/100 g 
Maximum Water Holding Capacity  49.6 g/100 g 27.7 g/100 g 
Soil Moisture at 0.1 bar (pF 2.0) 37.9% 15.8% 
Soil Moisture at 0.33 bar (pF 2.5) 26.4% 9.1% 
Bulk Density (disturbed) 1.04 g/cc 1.29 g/cc 

B. Methods 

1. Experimental conditions: All test systems were incubated at 20 ± 1°C in the dark in a temperature-
controlled environmental chamber. The test systems containing 50 g soil (dry-weight basis) consisted 
of a 250-mL glass flask (21 cm long and 7.2 cm internal diameter) connected to a flow-through 
system, containing an ethylene glycol trap for volatile organics followed by two 2 M potassium 
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hydroxide traps for collecting CO2 and a 1 M sulfuric acid trap for volatile acids. The headspace above 
the soil was continuously purged with humidified air throughout the study.  
For both soils twenty test systems were treated at 1X for the kinetic study rate with each soil (1.1 
µg/g) Three test systems were prepared for metabolite identification (MID) purposes, and these 
systems were treated at 10x the kinetic rate. MID test systems were not used for kinetic evaluation. 
Four control test systems were prepared as biomass test systems to demonstrate biological activity of 
the soil.  
For the sterile portion of this study, soil was sent to Food Technology Service, Inc. (FTSI; Mulberry, 
FL) for gamma irradiation (actual delivered absorbed dose of 24.67 kGy). Gamma-irradiated soils 
were transferred to sterilized 250-mL glass flasks within a BioGuard Laminar Flow Hood using 
aseptic techniques. Soils were treated at the kinetic rate in the laminar flow hood using aseptic 
techniques, and then connected to the flow-through system. Sterility was tested at each sampling 
interval on each test system by plating soil dilutions on 3M Petrifilm Agar plates which were 
incubated at ~35°C for a minimum of 48 hours. 
In total, 64 test systems were prepared. All the soils were adjusted to the appropriate moisture level for 
each soil, and the moisture was maintained throughout the course of the study.  

2. Test Item Application Solution: The application (treatment) solution was prepared by diluting 975 
µL of [PYR-14C]BYI 02960 (C-1135) with 37.5 mL of H2O:MeOH (4:1) for a theoretical 
concentration of 0.11 µg/µL. The extensive radio-assays to determine the concentration of kinetic 
treatment solution resulted in 31,227, 300 dpm/mL or 116 µg/mL; the radiochemical purity and 
identity were confirmed by HPLC and mass spectral analysis.  

3. Mode and Rate of Application: On 2010-01-25, aliquots of 480-µL of the kinetic treatment solution 
were applied in droplets onto the 50 g pre-incubated subsamples of soils, using a 500-µL gas-tight 
syringe. This rate is equal to the field-use rate of 410 g a.i./ha at 2.5 cm depth and 1.5 g/cm3 soil 
density. The final concentration of a.i. in each test system was 1.1 µg BYI 02960 per g soil (dry 
weight). By the addition the water contained the soil moisture was finally adjusted to approx. pF 2.0. 
Material balance for the study was based on the day 0 recovery of radioactivity (14,495,777 dpm for 
F(xgj_(/ci$, NE and 14,438,374 dpm for Fe?I*0, CA). 

4. Test System Maintenance and Sampling: Test systems were checked for air flow through the traps 
and water levels in the moisture flasks. The test systems were incubated at 20 ± 1°C in the dark in an 
environmental chamber. The moisture loss in each system was monitored periodically by comparing 
the weight of the test system with the weight on Day 0. The moisture of the test systems was measured 
at each interval. The moisture was maintained at pF 2.5 to pF 2.0 for each soil by the addition of 
HPLC grade water, as needed, at periodic intervals. 
Duplicate test systems were extracted and analyzed on days 0, 3, 7, 14, 28, 60, 92 and 120 days after 
treatment. Gamma-irradiated test systems were processed at 0, 60 and 122 days after treatment. For 
the sterile portion of this study, the goal was only to compare the formation of bound residues with 
non-sterile test systems and therefore, soil extracts were radio-assayed but not analyzed by HPLC. 
Extracted soils were analyzed by combustion. 
On the day of sampling, the test system and associated volatile traps were removed from the incubator 
for analysis. Prior to removing samples, the air flow was increased for approx. 15 minutes to ensure all 
headspace volatiles had been purged and trapped. The two KOH trap solutions were combined, 
volumes of the traps were recorded and triplicate aliquots were radio-assayed. 
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The soil was extracted and analyzed by LSC on the day of sampling. The soil extracts were analyzed 
by HPLC within 27 days after sample extraction. Concentrated extracts were stored in a laboratory 
freezer. 
5. Description of analytical procedures: The soil processing procedure was optimized to get >90% 
extraction efficiency and >90% recovery of the test item at time zero. At each sampling date the entire 
amount of soil in each test vessel was transferred into a centrifuge bottle and extracted for 30 minutes 
with approximately 40 mL of acetonitrile:water (70:30, v/v) using a Eberbach horizontal table top 
shaker, and centrifuged using an Eppendorf table-top centrifuge (5 minutes at 1850 g). 
The supernatant was decanted, and the remaining soil was extracted two additional times with 
acetonitrile:water (70:30,v/v) followed by an extraction with approximately 40 mL of acetonitrile. The 
supernatants were pooled, and the volume was recorded. Extracts were radioassayed by LSC in 
triplicate (0.25 to 1.0 mL). An aliquot (approximately 4 mL) of the combined extracts was 
concentrated by a stream of nitrogen and analyzed by HPLC. 
Soil remaining after the ambient acetonitrile/water and acetonitrile extractions was extracted by 
microwave extraction using 50 mL of acetonitrile:water (70:30, v/v) at 70°C for 10 minutes. The 
volume was recorded, and the extract was radioassayed by LSC in triplicate (0.25 to1.0 mL). An 
aliquot (approximately 4 mL) was concentrated by a stream of nitrogen and then analyzed by HPLC. 
Extracted soils were air-dried under a fume hood and thoroughly homogenized using a Sunbeam 
Kitchen Assistant coffee grinder. Subsamples (0.3 to 1.0 g) of the non-extracted residue (NER) were 
quantified by combustion. 
To characterize the NER, the extracted soils from the day 92 sandy loam samples were fractionated to 
quantify the amounts of radioactivity associated with humic acid, fulvic acid, and humin.  
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and radio-
HPLC. Recovery of radioactivity from the HPLC column was determined by comparing radioactivity 
of the collected HPLC effluent (triplicate aliquots, radio-assayed) to the calculated radioactivity of the 
injected representative samples.  
The LOD for HPLC was determined empirically by a series of injections of increasing radioactivity. 
The lowest amount of radioactivity detected resulted in minimum peak height of 3 times the 
background level in the chromatogram (520 dpm) and was considered to be the instrument LOD. The 
minimum amount of radioactivity injected for a sample was 6,034 dpm from the sandy loam day 120, 
replicate 1 microwave extract. This extract contained 2.5% of the applied activity which results in a 
LOQ of 0.2% of the applied radioactivity. 
Liquid chromatography/electrospray ionization-mass spectrometry (LC/ESI-MS) and LC/ESI-MS/MS 
analyses of standards and isolated compounds was performed using a Finnigan-MAT Ultra-AM 
(Thermo Electron, San Jose, CA) triple quadrupole mass spectrometer interfaced to a Surveyer 
autosampler and quaternary HPLC system (Thermo Electron). 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. For the gamma irradiated soils, sterility was 
lost during the study indicated by plate counts. However, results indicate the biological activity was 
compromised, as evidenced by the significant reduction in 14CO2 formation in the sterile soils at the 
end of the study. 
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A.  Data  

The respective data for the four soils are shown in Table 7.1.1- 34 and Table 7.1.1- 35.  
The ambient and aggressive extracts were effective in extracting essentially all of the 14C-residues in 
both soils at DAT-0, the beginning of the study (silt loam = 99.3%, sandy loam = 99.9%).  
The stability of the test item was verified by DAT 0 values of 97.4 and 98.6% AR (mean of 
duplicates) for the soil extracts These results indicate that the extraction method was very well suited 
to extract the applied [14C]-labeled test item from the soil matrix. 

Table 7.1.1- 34: Biotransformation of [PYR-14C]BYI 02960 in silt loam Pg(t*7t1)/ä (NE) under 
aerobic conditions; mean values and SD expressed as % of AR 

Compound  
Days After Treatment (DAT) 

0 b) 3 7 14 28 60 92 120 

BYI 02960 
97.4 94.1 93.5 89.3 83.2 76.8 70.1 65.5 
±1.2 ±1.3 ±0.4 ±1.6 ±0.2 ±0.7 ±0.4 ±0.8 

Non-characterized 
radioactivity a) 

0.8 2.4 0.6 0.6 0.7 0.0 1.0 1.4 
±0.1 ±2.3 ±0.1 ±0.8 ±0.1 ±0.0 ±0.1 ±0.3 

Total extractable 
residues 

99.3 96.5 94.1 89.8 84.0 76.8 71.2 67.0 
±1.1 ±1.0 ±0.3 ±0.8 ±0.2 ±0.7 ±0.3 ±0.5 

14CO2 
0.0 0.7 1.8 4.5 7.8 13.8 17.2 20.2 

±0.0 ±0.0 ±0.0 ±0.0 ±0.3 ±0.2 ±0.2 ±1.9 

Volatile organics 
0.0 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

±0.0 ± 0.0 ± 0.0 ± 0.0 ± n.a. ± 0.0 ± 0.0 ± 0.0 
Non-extractable 
residues (NER) 

0.7 2.6 3.0 5.0 7.0 9.4 10.4 11.3 
±0.0 ±0.1 ±0.0 ±0.2 ±0.7 ±0.1 ±0.0 ±0.1 

Total recovery 100.0 99.8 98.9 99.3 98.8 99.9 98.8 98.4 
±1.1 ±1.2 ±0.3 ±0.6 ±1.1 ±0.8 ±0.2 ±1.3 

a) No individual peak accounted to more than 1.6%. 
b) Aggressive extracts were not analyzed since the RA content was less than 3% of total applied. 
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Table 7.1.1- 35: Biotransformation of [PYR-14C]BYI 02960 in sandy loam ä$a!=3 (CA) under aerobic 
conditions; mean values and SD expressed as % of AR 

Compound  
Days After Treatment (DAT) 

0 b) 3 7 14 28 60 92 120 

BYI 02960 
98.6 95.2 87.4 83.8 67.3 46.8 34.8 30.0 
±0.2 ±1.4 ±0.0 ±1.1 ±0.2 ±1.1 ±0.0 ±0.7 

6-chloronicotinic 
acid 

0.0 0.6 3.8 6.9 12.2 17.1 12.3 8.2 
±0.0 ±0.9 ±0.7 ±0.2 ±1.2 ±1.3 ±0.8 ±1.5 

Non-characterized 
radioactivity a) 

1.0 0.0 1.8 0.8 2.7 2.0 3.0 1.9 
±0.6 ±0.0 ±0.8 ±0.0 ±0.3 ±0.3 ±0.3 ±0.3 

Total extractable 
residues 

99.9 96.9 95.6 91.5 82.1 66.0 50.1 40.0 
±0.8 ±0.7 ±1.2 ±0.9 ±1.1 ±0.1 ±1.1 ±1.8 

14CO2 
0.0 0.2 0.5 1.8 5.2 15.6 26.1 36.1 

±0.0 ±0.0 ±0.1 ±0.0 ±0.3 ±0.1 ±1.3 ±6.3 

Volatile organics 
0.0 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

±0.0 ± 0.0 ± 0.0 ± 0.0 ± n.a. ± 0.0 ± 0.0 ± 0.0 
Non-extractable 
residues (NER) 

0.1 1.8 4.2 7.5 12.4 18.1 23.4 25.5 
±0.0 ±0.1 ±0.1 ±0.4 ±0.8 ±1.0 ±0.8 ±1.3 

Total recovery 
100.0 98.9 100.2 100.9 99.7 99.7 99.6 101.6 
±0.8 ±0.7 ±1.0 ±0.6 ±2.1 ±1.1 ±1.0 ±5.8 

a) No individual peak accounted to more than 2.4%. 
b) Aggressive extracts were not analyzed since the RA content was less than 3% of total applied. 
 

B.  Mass Balance 

Material balances ranged from 98.4 to 100% (NE soil) and from 98.9 to 101.6% (CA soil) of the 
applied radioactivity [AR]. The high material balances shown for all sampling intervals demonstrate 
that no significant RA dissipated from the flasks or was lost during processing. 
In gamma-irradiated silt loam and sandy loam test systems, the material balances were complete as 
well. 

C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues decreased from 99.3 and 99.9% of AR at DAT-0 to 67.0 and 40.0% of AR at 
study end (DAT-120) in NE and CA soil, respectively.  
In gamma-irradiated test systems extractable 14C-residues only decreased from 99.1 and 99.8% of AR 
at DAT-0 to 89.4 and 85.8 % of AR at study end (DAT-120) in NE and CA soil, respectively. 
Non-extractable 14C-residues increased from 0.7 and 0.1% of AR at DAT-0 to 11.3 and 25.5% of AR 
at study end (DAT-120) in NE and CA soil, respectively. The majority of the NER was associated 
with the humin. In the sandy loam after extraction with the strong acid and base, an average of 60% 
still remained with the solid fraction (humin). Thus, even with exposure to strong base a significant 
portion of non-extractable BYI 02960 residues still remained bound to the solid phase of the soil, 
supporting the observations of biologically-mediated bound residues. 
In gamma-irradiated test systems NER only increased from 0.2 and 0.0% of AR at DAT-0 to 6.2 and 
9.3% of AR at study end (DAT-120) in NE and CA soil, respectively. Thus, NER were significantly 
lower in gamma-irradiated compared to non-sterile soils, indicating a biological component to the 
formation of bound residue. 
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Table 7.1.1- 36: Summary of extractable and non-extractable residues  

Soil >lbnf03I:c: F7`l7q!:cj* 
gamma-
irradiated 

öh`<?c >ü?(c* 
gamma-
irradiated 

Extracted RA (%) Day 0 99.3 99.1 99.9 99.8 
89.4 Day 120 (122#) 67.0 89.4 40.0 85.8 
Non-Extracted RA (%) Day 0 0.7 0.9 0.1 0.2 
 Day 120 11.3 6.2 25.5 9.3 

# gamma-irradiated soils 
 

D.  Volatilization 

The mineralization of [PYR-14C]BYI 02960 was high. At the end of the study (DAT-120), 14CO2 
accounted for 20.2% (NE soil) and 36.1% (CA soil) of AR.  
In gamma-irradiated test systems the mineralization of [FUR-14C]BYI 02960 was low. At the end of 
the study (DAT-120), 14CO2 only accounted for 0.4% (NE soil) and 0.9% (CA soil) of AR,. This 
indicates a biological component to the formation of 14CO2. 
Volatile organic compounds were not detected in significant amounts (≤ 0.1% AR) throughout the 

study. 

E.  Transformation of Test Item 

The test item declined from 97.4 and 98.6% of AR at DAT-0 to 65.5 and 30.0% at the end of the study 
for soils NE and CA, respectively.  
In silt loam, other than parent, unidentified metabolites were measured and accounted for a maximum 
of 2.4%. In sandy loam, other than parent, one major degradate was identified as 6-chloronicotinic 
acid, which was formed 6.9% on day 14, reached a maximum of 17.1% on day 60, and declined to 
8.2% by the end of the study. There, total unidentified radioactivity accounted for a maximum of 3.0% 
of the applied amount. 
The mentioned results were included in the proposed overall pathway of degradation of BYI 02960 in 
soil shown in Figure 7.1.2- 1. 

F. Kinetics of Test Item Degradation 

The degradation of the parent compound during the study is given under point 7.2.1 

III  CONCLUSIONS 

A. Major Outcomes of Study 

A synopsis of results is shown in Table 7.1.1- 38. 
The data gathered in the current laboratory investigation demonstrate that [PYR-14C]BYI 02960 is 
degraded moderately rapid in the two soils;. One part of the residues becomes increasingly bound to 
soil (11.3% P3j_/fü)ct6, NE, 25.5% 8P?・c`, CA) by study end. The other part is well mineralized to 
14CO2 (20.2% P1ä6)/b9`jt, NE, 36.1% FzyI9c, CA). In the ä4)P0a soil one interim metabolite, which 
was identified as 6-chloronicotinic acid, was to be observed, reaching its maximum of 17.1% on day 
60 and declining to 8.2% of AR by the end of the study. All further formed metabolites are regarded as 
transient, which is confirmed by the high mineralization rate of [PYR-14C]BYI 02960 to 14CO2 
observed in this study. Volatile organic compounds were very low (≤ 0.1% of AR) at all sampling 

dates.  
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Degradation, amount of bound residues as well as of 14CO2 formed in gamma-irradiated soils was 
significantly less than in non-sterile soils, indicating a biological component to the 
degradation/mineralization and formation of non-extractable residues from BYI 02960. 
Additionally, soil fractionation shows that even with extraction using strong base, BYI 02960 related 
residues remain bound to the solid (humin) fraction indicating very strong and irreversible binding to 
soil. 

Table 7.1.1- 37: Synopsis of overall results  

Soil +§l`a)ykl/b 
Viable 

>(l3_:n0`tc 
Sterile 

>?vy?) 
Viable 

94>eäf 
Sterile 

Total Recovery (%) 100-99.6 96-100.0 100-100.4 96.0-100.0 
Extracted RA (%) 70.9-99.2 89.4-99.1 33.7-99.8 85.8-99.8 
Max. CO2 (%)  12.3 0.4 36.1 0.9 
Bound Residues (%) 0.8-16.4 0.9-6.2 0.2-30.6 0.2-9.3 
Major metabolites - Not determined 6-CNA (17.1%) Not determined 
 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that a viable aerobic soil environment will contribute 
significantly to the degradation of BYI 02960. With respect to the radiolabel used mineralization to 
14CO2 is significant. One metabolite, which was identified as 6-chloronicotinic acid, was observed at a 
proportion of greater 10% of applied, and declined to the end of study. However, other metabolites are 
not to be expected accumulate in soil, since – after their formation – they are well mineralized 
Table 7.1.1- 38). 

Table 7.1.1- 38: Synopsis of results of biotransformation of [PYR-14C]BYI 02960 in two soils 
incubated at 20 °C and pF 2.0 – 2.5 % under aerobic conditions  

Soil Fjäd)j7$Ij$ (NE) +!?ö4z (CA) 
Soil type Silt loam Sandy loam 
Soil status Viable Sterile Viable Sterile 
Major transformation products * CO2 (max. 20.2%) 

NER (max. 11.3%) 
(NER) CO2 (max. 36.1%) 

NER (max. 25.5%) 
6-CNA (max. 17.1% 

(NER) 

Minor transformation products - CO2 - CO2 
*): Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 

end of the study. 
(NER): Major acc. to *, but did not exceed 10% of AR during the entire study period. 
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IIA 7.1.2 Anaerobic Degradation 
 

Report: KIIA 7.1.2/01, äbz.れu V,, 4t.wb$ れ,,  2012 
Title: [Furanone-4-14C] and [Ethyl-1-14C] and [Pyridine-2,6-14C]BYI 02960:  

Anaerobic Soil Metabolism 
Report No & 
Document No 

MEF-11/514 
M-421504-01-2  

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS, 835.4200, 2008 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The present laboratory study investigated the degradation of BYI 02960 in one soil (silt loam) under 
flooded anaerobic conditions. [Pyridine-2,6-14C], [furanone-4-14C] and [ethyl-1-14C]BYI 02960 
(equivalent to label PYR, FUR, and ETH, respectively) were applied at of 110.1, 104.6 and 105.9 
µg/100 g soil (dry matter), i.e. equivalent to 103.2, 98.0 and 99.2% of the nominal application rate of 
400 g/ha. 
The soil in duplicate test flasks/interval was maintained under aerobic conditions for 30 days in the 
dark at 20 ± 2°C and approx. 55% of the maximum water holding capacity. Following the aerobic 
phase, the samples were flooded with oxygen-depleted de-ionized water (approx. 3 cm layer above 
soil level), set under nitrogen atmosphere, and maintained in the dark at 20 ± 2°C under anaerobic 
conditions for max. 123 days. During the aerobic study phase, air-permeable traps were attached for 
the collection of CO2 and volatile organics (static test system design). At start of the anaerobic study 
phase, the trap systems were replaced by sealable two-valve glass stoppers connected with plastic gas 
sampling bags.  
Soil samples and water layers were separated by decanting to allow for individual analysis. The soil 
was extracted four times with at ambient temperature (combined as "ambient organic extract"). 
Subsequently, the soil was extracted once at an elevated temperature ("aggressive extract"). BYI 
02960 residues in water layers were directly analyzed by reversed phase HPLC; the soil extracts were 
subjected to solvent exchange prior to analysis (all labels). TLC was employed as second contrasting 
separation method for the confirmation of the results. A limit of quantification (LOQ) of equal or 
better than 0.9% of the applied radioactivity (% AR) was calculated for HPLC radioactivity detection 
within the sample matrices.  
For all three radiolabels complete material balances found at all sampling intervals demonstrated that 
no significant portion of radioactivity dissipated from the flasks or was lost during processing. During 
the 30 days of aerobic incubation 14CO2 accounted for up to 26.7 (PYR), 15.9 (FUR) and 6.9 % of AR 
(ETH). During the anaerobic incubation phase, mineralization to 14CO2 was negligible (< 0.1 % of 
AR). Organic volatiles were not observed in the aerobic or in the anaerobic study phase (< 0.1 % AR 
at all sampling intervals). 
The radioactivity extractable from soil decreased to 55.9, 55.2 and 82.0% of AR towards the end of 
the aerobic incubation phase (DAT-30), and further to 41.5, 40.2 and 53.4% of AR until the end of the 
anaerobic incubation period for labels PYR, FUR and ETH, respectively. 
Within the aerobic phase of the study (30 days) the percentages of BYI 02960 in the entire systems 
decreased to 53.7, 52.6 and 54.7% of AR for labels PYR, FUR and ETH, respectively. During the 
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anaerobic incubation period (i.e. flooded state) the portions of BYI 02960 slightly decreased further to 
47.8, 47.2 and 47.7% of AR for labels PYR, FUR and ETH, respectively. 
Only one transformation product exceeded 5% of AR over the entire study period. It was detected in 
the test systems of label ETH and it was identified as difluoroacetic acid (DFA). DFA levels increased 
to a level of 25.1% of AR during the initial 30 days of aerobic conditions. During the anaerobic phase, 
the amounts of DFA remained more or less stable (24.2 - 26.2% of AR).  

In the aerobic incubation phase, non-extractable residues (NER) in soil increased from 2.7 to 12.9% 
(label PYR), 3.1 to 25.6% (Label FUR) and 2.8 to 10.8% of AR (Label ETH). During the anaerobic 
incubation phase the NER slightly increased further. 

Applying single first order kinetics (SFO) to the BYI 02960 residues in the entire systems during the 
anaerobic phase of the study, the estimated DT50 values range from 581.8 to 693.2 days (geometric 
mean: 633.7 days). 

Based on the results obtained within this study it can be expected that the amounts of BYI 02960 and 
its only significant metabolite DFA remain stable under flooded field conditions. Degradation would 
be expected to continue whenever the conditions become aerobic. 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Items: Flupyradifurone: Code = BYI 02960;  
Label PYR = [Pyridine-2,6-14C]BYI 02960 (sample ID: KATH 6403) 
Specific activity: 4.49 MBq/mg 
Radiochemical purity: >98% (acc. radio-HPLC) 
Label FUR = [Furanone-4-14C]BYI 02960 (sample ID: KATH 6405) 
Specific activity: 3.94 MBq/mg 
Radiochemical purity: >98% (acc. radio-HPLC) 
Label ETH = [Ethyl -1-14C]BYI 02960 (sample ID: KATH 6404) 
Specific activity: 3.93 MBq/mg 
Radiochemical purity: >99% (acc. radio-HPLC) 

   Identity and purity of test items in the application solution were confirmed. 
 
2. Soil: The biotransformation of BYI 02960, under anaerobic conditions, was studied in one soil.. 
The soil was taken on 2009-12-07 fresh from the field. On the day of sampling, the soil was broken up 
stepwise and gently air dried. Then, the soil was successively sieved to ≤ 2 cm. Soil moisture after 
sieving was equivalent to 40.8% WHCmax. One day after preparation, soil portions were weighed into 
the incubation flasks, adjusted to 55% WHCmax and pre-incubated at about 20 ± 2°C until 
application, i.e. for approx. 7 days.  
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Table 7.1.2- 1: Soil physicochemical properties  

Parameter Results/Units 
Batch ID と1?c5ä`゜ am Ab*avJzd 4a, 20091207 
Location ヶ?5IJ7?/4. Germany 
Soil Taxonomic Classification (USDA) N/A 
Soil Series  N/A 
Texture Class (USDA)  Silt Loam 
Sand 
Silt 
Clay 

25% 
61% 
14% 

pH in CaCl2 
pH in KCl  
pH in Water 

6.4 
6.2 
6.5 

Organic Matter  4.7% 
Organic Carbon  2.7% 
Soil Microbial biomass  mg microbial C/kg  
0 days 1263 
30 days 1097 

Anaerobic bacteria plate count 67000 CFU/g soil (non-treated) 
33000 CFU/g soil (solvent control) 

Cation Exchange Capacity (CEC) 14.7 meq/100 g 
Water Holding Capacity   
at 0.33 bar [1/3 bar WHC] 22.7 g/100 g 
Maximum Water Holding Capacity [WHCmax] 67.0 g/100 g 
Bulk Density (disturbed) 1.07 g/cm3 
 

B. Methods 

1. Experimental conditions: The study was performed in static incubation test systems under aerobic 
followed by anaerobic conditions in the dark at 19.9 ± 0.1 °C. The test system consisted of Erlenmeyer 
flasks (300 mL) attached, first with a trap attachment (permeable for oxygen) containing soda lime for 
absorption of 14CO2 and a polyurethane foam plug for adsorption of volatile organic compounds, 
second with a gastight gas sampling bag. Aliquots of 100 g of dry soil were weighed into the test 
flasks. Replicates were set up and processed for each sampling (3 sampling dates including time 0 for 
the aerobic phase, 9 sampling dates including time 0 for the anaerobic phase). Additional flasks were 
used for determination of the microbial biomass. The final soil moisture, for the aerobic phase was 
adjusted to 55% of WHCmax by adding pure water.  
The switch to anaerobic (flooded) conditions was made 30 days after test item application: The trap 
system of all remaining test flasks was removed and stored for later analysis. The soil of each flask 
was flooded with 150 mL of oxygen-depleted de-ionized water leading to a water layer of approx.  
3 cm above soil level. The flasks were then equipped with sealable double-valve glass stoppers. The 
flasks were connected to plastic gas sampling bags, which had been flushed with nitrogen gas. The 
valves were set to connect flask headspace and gas sampling bag, but closing the system from the 
outer atmosphere. Such setup allowed for pressure-less closed-flask incubation. To ensure 
maintenance of fully oxygen-free conditions, the test systems furthermore were placed in an argon, 
then nitrogen flooded box within the incubation chamber.  

2. Test Item Stock Solution: The entire delivered amount of [14C]BYI 02960 was dissolved in 4 mL 
methanol. 

3. Test Item Application Solution: An application solution was made by diluting 2-3-mL aliquots of 
stock solutions in 20 mL of purified water.  
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4. Mode of Application: On 2009-12-15, the test systems were removed from the incubation chamber 
and dosed with 447 µL, 549 µL or 464 µL of respective application solutions per flask. Treatment was 
made as small droplets applied directly onto the soil surface using a micropipette. Each flask was then 
gently shaken to incorporate the radiochemical into the test soil. Care was taken not to form clumps 
during the mixing process. Finally, the test systems were fitted with the volatiles traps and placed back 
into the incubation chamber. Biomass and anaerobic bacteria determination test systems were either 
left untreated (native soil sample DAT-0), or dosed with 30 µL of methanol. 
The test vessels for DAT-0 were immediately processed for analysis. All other test vessels, including 
the biomass flasks which were not spiked with application solution, were fitted with trap attachments 
and incubated in the dark at nominal 20 ± 2°C. 
[PYR-14C]BYI 02960 was applied at a rate of 494,261.3 Bq per vessel. This corresponds to 110.1 µg 
per vessel which is equivalent to 102.3 % of the intended field application rate of 106.7 µg per vessel 
(calculated an application rate of 400 g BYI 02960 per hectare). [FUR-14C]BYI 02960 was applied at a 
rate of 412,122.5 Bq per vessel, this corresponds to 104.6 µg per vessel which is equivalent to 98.0 % 
of the intended application rate. [ETH-14C]BYI 02960 was applied at a rate of 416,163.9 Bq per 
vessel. This corresponds to 105.9 µg per vessel which is equivalent to 99.2 % of the intended 
application rate. 

5. Sampling: Characterization of the soil microbial viability was achieved by (a) determinations of soil 
microbial biomass during the aerobic incubation phase, and (b) by determinations of anaerobic 
bacteria during the anaerobic incubation phase. Biomass measurements were conducted at the 
beginning of the incubation period (DAT-0) for a pre-equilibrated but untreated test system, and at the 
end of aerobic incubation period (DAT-30) for a test system treated with a test item and a test system 
treated with the application solvent (30 µL of methanol). Determinations of anaerobic bacteria were 
performed at the end of the study (DASF-123) for an untreated test system and a test system treated 
with the application solvent, each. For procedure descriptions see Sections 3.6.2.7 and 3.6.2.8 of 
report. 
Entire test flasks were taken for processing and analysis at 0, 23 and 30 days after treatment (DAT, 
(i.e. the aerobic phase) and 0, 1, 4, 7, 14, 29, 60, 90 and 123 days after soil flooding (DASF). 

Aerobic systems: After collection of the respective test systems from the incubation chamber, samples 
taken on days 23 and 30 were exposed to vacuum for about 10 min to purge the volatiles possibly still 
present in the headspace into the traps. Then, the flask and volatile traps were separated. For the 
samples which were directly processed after application (DAT-0), no volatiles were collected.  
At each sampling date the entire amount of soil in each test vessel was transferred into a centrifuge 
beaker and extracted using a mechanical shaker. 

Anaerobic systems: After collection of the respective test systems from the incubation box, they were 
connected to a volatiles combustion oven unit. Using nitrogen, volatiles present in the headspace and 
gas sampling bag were slowly purged over a soda lime trap for absorption of 14CO2, through the 
catalytic oven for oxidative combustion of organic volatiles (e.g. methane), and finally through three 
liquid scintillation flasks filled with LSC cocktail, in order to absorb 14CO2 contained in the 
combustion exhaust. LSC cocktail traps were directly analyzed. 
Next, the test flasks were opened, and the oxygen content of the water layers as well as the redox 
potential and the pH value of the water phases and soils layer were immediately determined by 
electrode measurements.  
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The water layers were separated from the soil layers by decanting. For removal of suspended particles, 
the decanted water layers were centrifuged for about 20 min at ca. 10000xg and filtered through a 
paper filter. The supernatants were analyzed without further extraction. The centrifugation pellets were 
added to the soil phases, by re-use of the centrifuge flasks for the extraction of the respective soil 
layers. 
Soil extracts and decanted water layers were subjected to chromatography profiling within a maximum 
of 2 days after sampling. Samples were stored in a refrigerator prior to analysis. After analysis, they 
were stored deep frozen at about -20°C. Extracted soil was air-dried at room temperature. Combustion 
analysis was conducted within a maximum of 127 days. Absence of losses upon storage can be 
concluded from the complete radioactive material balances. After analysis, the soil samples were 
stored deep frozen at about -20°C. Volatiles traps were processed and analyzed within a maximum of 
35 days. Sample stability can be concluded from the complete radioactive material balances. 

6. Description of analytical procedures: The soil processing procedure was optimized to obtain >90% 
extraction efficiency and >90% recovery of the test item at time zero. Extraction was by cycles of 
heavily shaking for about 30 minutes on a mechanical shaker at room temperature followed by 
centrifugation (ca. 10 min, 10000xg) and decanting through a paper filter. At each sampling date, the 
soil samples were extracted with 3 x 80 mL acetonitrile/water (80/20, v/v) and 1 x 80 mL acetonitrile 
by shaking at ambient temperature. A further extraction step followed with acetonitrile/water (80/20, 
v/v) at 70°C using a microwave for 10 minutes. 'Ambient' and 'aggressive' extracts were kept separate 
for individual chromatography profiling. 
The BYI 02960 residues and transformation products were analyzed and quantified by LSC and 
reversed phase radio-HPLC. Losses of radioactivity after concentration of extracts were minimal. 
Normal-phase Si-60 radio-TLC was used as a confirmatory method. The identity of the test item in 
stock solution and in extracts was confirmed by spectroscopic methods. In addition, spectroscopic 
methods were used to identify one of the minor metabolites. 
The disappearance kinetics of BYI 02960 in the entire test systems during the anaerobic phase was 
individually calculated for each radiolabel. The calculation was done according to FOCUS kinetics 
guidelines. 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active throughout the entire laboratory study, i.e. in the aerobic as well as the anaerobic 
phase where anaerobic bacteria plate count assays showed the presence of at least 33000 colony 
forming units per gram of soil dry weight for untreated soil or soil treated with application solvent. 
This confirmed the establishment of an anaerobic micro flora in the test systems. 
Oxygen content in the water layer was below 1 mg/L 4 days after soil flooding (DASF) for all three 
labels. Throughout the rest of the anaerobic incubation phase oxygen concentration stayed below this 
value. Redox potential measurements indicated transition of the system to reducing conditions, in both 
soil and water layer from DASF-29 or DASF-60 onwards. The pH values scatter until DASF-29. 
Afterwards, they increased slightly (from about pH 6.8 to pH 7.3/7.4) and approached a plateau at 
around DASF-60. The pH values in the sediment were slightly lower than the pH-values in the water 
layers. 
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Table 7.1.2- 2: Redox Potential, Oxygen Content and pH of Test Systems (PYR label) 

    Water Phase Soil Layer 

DASF Repli-
cate pH Oxygen 

content 
Redox potential 

pH 
Redox potential  

SenTix ORP  
electrode1  Eh1) SenTix ORP  

electrode1  Eh1) 
      [mg/L] [mV] [mV]   [mV] [mV] 

0 
P1 6.44 3.62 205 415 6.62 200 410 
P2 6.91 3.38 200 410 6.66 205 415 
Mean 6.68 3.50 203 413 6.64 203 413 

1 
P1 6.78 2.07 130 340 6.75 120 330 
P2 6.67 2.37 140 350 6.62 126 336 
Mean 6.73 2.22 135 345 6.69 123 333 

4 
P1 6.60 0.75 135 345 6.76 124 334 
P2 6.71 0.68 195 405 6.64 186 396 
Mean 6.66 0.72 165 375 6.70 155 365 

7 
P1 6.91 0.44 195 405 6.82 191 401 
P2 6.62 0.97 197 407 6.69 186 396 
Mean 6.77 0.71 196 406 6.76 189 399 

14 
P1 6.82 0.33 112 322 6.61 107 317 
P2 6.81 0.42 116 326 6.60 105 315 
Mean 6.82 0.38 114 324 6.61 106 316 

29 
P1 6.85 0.40 -25 185 6.64 -39 171 
P2 6.75 0.23 -41 169 6.59 -55 155 
Mean 6.80 0.32 -33 177 6.62 -47 163 

60 
P1 7.45 0.36 -147 63 7.31 -151 59 
P2 7.39 0.40 -165 45 7.16 -164 46 
Mean 7.42 0.38 -156 54 7.24 -158 53 

90 
P1 7.45 0.32 -145 65 7.25 -159 51 
P2 7.51 0.40 -146 64 7.28 -162 48 
Mean 7.48 0.36 -146 65 7.27 -161 50 

123 
P1 7.67 0.19 -254 -44 7.38 -373 -163 
P2 7.57 0.25 -253 -43 7.40 -278 -68 
Mean 7.62 0.22 -254 -44 7.39 -326 -116 

DASF: Days after soil flooding 
1): Eh = Emeasured + 210mV (reference potential of the SenTix ORP electrode vs. the standard electrode at 
20 °C according to information of manufacturer WTW) 
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Table 7.1.2- 3: Redox Potential, Oxygen Content and pH of Test Systems (FUR label) 

    Water Phase Soil Layer 

DASF Repli- 
cate pH Oxygen 

content 
Redox potential 

pH 
Redox potential  

SenTix ORP  
electrode1  Eh

1) SenTix ORP  
electrode1  Eh

1) 
      [mg/L] [mV] [mV]   [mV] [mV] 

0 
F1 6.87 3.94 199 409 6.75 200 410 
F2 6.87 3.82 195 405 6.75 206 416 
Mean 6.87 3.88 197 407 6.75 203 413 

1 
F1 6.76 1.66 140 350 6.63 127 337 
F2 6.72 1.26 165 375 6.57 151 361 
Mean 6.74 1.46 153 363 6.60 139 349 

4 
F1 6.53 0.56 197 407 6.48 187 397 
F2 6.58 0.72 199 409 6.54 190 400 
Mean 6.56 0.64 198 408 6.51 189 399 

7 
F1 6.63 0.64 211 421 6.57 216 426 
F2 6.60 0.68 230 440 6.57 215 425 
Mean 6.62 0.66 221 431 6.57 216 426 

14 
F1 6.71 0.33 111 321 6.69 104 314 
F2 6.82 0.54 107 317 6.65 96 306 
Mean 6.77 0.44 109 319 6.67 100 310 

29 
F1 6.84 0.70 -61 149 6.63 -82 128 
F2 6.79 0.31 -44 166 6.62 -62 148 
Mean 6.82 0.51 -53 158 6.63 -72 138 

60 
F1 7.35 0.30 -151 59 7.13 -153 57 
F2 7.32 0.35 -155 55 7.14 -162 48 
Mean 7.34 0.33 -153 57 7.14 -158 53 

90 
F1 7.35 0.28 -159 51 7.19 -162 48 
F2 7.40 0.27 -163 47 7.21 -167 43 
Mean 7.38 0.28 -161 49 7.20 -165 46 

123 
F1 7.47 0.18 -287 -77 7.23 -283 -73 
F2 7.44 0.27 -252 -42 7.24 -282 -72 
Mean 7.46 0.23 -270 -60 7.24 -283 -73 

DASF: Days after soil flooding 
1): Eh = Emeasured + 210mV (reference potential of the SenTix ORP electrode vs. the standard electrode at 
20 °C according to information of manufacturer WTW) 
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Table 7.1.2- 4: Redox Potential, Oxygen Content and pH of Test Systems (ETH label) 

    Water Phase Soil Layer 

DASF Repli- 
cate pH Oxygen 

content 
Redox potential 

pH 
Redox potential  

SenTix ORP  
electrode1  Eh

1) SenTix ORP  
electrode1  Eh

1) 
      [mg/L] [mV] [mV]   [mV] [mV] 

0 
E1 6.79 4.18 205 415 6.80 207 417 
E2 6.88 4.13 212 422 6.76 212 422 
Mean 6.84 4.16 209 419 6.78 210 420 

1 
E1 6.74 1.52 192 402 6.55 185 395 
E2 6.65 1.68 175 385 6.53 161 371 
Mean 6.70 1.60 184 394 6.54 173 383 

4 
E1 6.47 0.61 199 409 6.46 192 402 
E2 6.48 0.68 199 409 6.51 195 405 
Mean 6.48 0.65 199 409 6.49 194 404 

7 
E1 6.82 0.49 219 429 6.60 207 417 
E2 6.66 0.51 272 482 6.61 236 446 
Mean 6.74 0.50 246 456 6.61 222 432 

14 
E1 6.89 0.31 108 318 6.65 98 308 
E2 6.85 0.43 100 310 6.59 92 302 
Mean 6.87 0.37 104 314 6.62 95 305 

29 
E1 6.77 0.25 -46 164 6.59 -61 149 
E2 6.80 0.25 -67 143 6.59 -76 134 
Mean 6.79 0.25 -57 154 6.59 -69 142 

60 
E1 7.27 0.24 -153 57 7.06 -162 48 
E2 7.26 0.32 -162 48 7.00 -164 46 
Mean 7.27 0.28 -158 53 7.03 -163 47 

90 
E1 7.45 0.47 -167 43 7.13 -171 39 
E2 7.40 0.13 -168 42 7.16 -169 41 
Mean 7.43 0.30 -168 43 7.15 -170 40 

123 
E1 7.39 0.23 -291 -81 7.18 -306 -96 
E2 7.38 0.28 -284 -74 7.18 -295 -85 
Mean 7.39 0.26 -288 -78 7.18 -301 -91 

DASF: Days after soil flooding 
1):Eh = Emeasured + 210mV (reference potential of the SenTix ORP electrode vs. the standard electrode at 20°C 
according to information of manufacturer WTW) 
 

A.  Data  

The respective data for the three different radiolabels are shown in Table 7.1.2- 5 to Table 7.1.2- 7.  
The DAT-0 extraction efficiency was 95.4, 96.7 and 95.2% of AR (sum of ambient and aggressive 
extract), and for labels PYR, FUR and ETH, respectively. The stability of BYI 02960 during 
processing was verified by mean purities >98.1, >98.2 and >98.2% in the ambient extracts and 100% 
in the aggressive extracts of labels PYR, FUR and ETH, respectively. These results indicate that the 
extraction method was well suited to extract the applied [14C]-labeled test item from the soil matrix. 
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Table 7.1.2- 5: Biotransformation of [PYR-14C]BYI 02960 in silt loam HF under aerobic then 
anaerobic conditions; mean values and SD expressed as % of AR  

Com-
pound  

Compart-
ment  

Days After 
Treatment (DAT) Days After Soil Flooding (DASF) 

0 23 30 0 1 4 7 14 29 60 90 123 

BYI 
02960 

Water layer N/A N/A N/A 4.0 8.1 11.7 10.5 10.3 8.9 7.8 7.1 7.8 
Soil extracts 94.5 58.6 53.7 49.7 47.3 43.1 43.9 42.4 42.0 41.8 41.3 40.0 

Entire 
system 

94.5 58.6 53.7 53.7 55.3 54.7 54.4 52.7 50.9 49.6 48.5 47.8 
±1.9 ±1.4 ±1.1 ±1.0 ±0.2 ±0.2 ±0.3 ±0.7 ±0.7 ±0.2 ±1.1 ±0.2 

ROI 1 

Water layer N/A N/A N/A      0.9 0.9 0.9 0.9 
Soil extracts   1.0 0.9 0.5     0.7   0.8 0.5     

Entire 
system 

 1.0 0.9 0.5   0.7  1.7 1.2 0.9 0.9 
  ±0.1 ±0.4           ±0.2 ±0.5  ±0.1 

ROI 2 

Water layer N/A N/A N/A           
Soil extracts   0.7 0.6 0.9 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 

Entire 
system 

 0.7 0.6 0.9 0.8 0.8 0.8 0.7 0.7 0.7 0.7 0.8 
    ±0.1 ±0.3 ±0.1 ±0.2 ±0.3   ±0.1 ±0.2 ±0.2 

ROI 3 

Water layer N/A N/A N/A   0.5 0.5 0.4      
Soil extracts                         

Entire 
system 

      0.5 0.5 0.4      
            ±0.2           

ROI 4 

Water layer N/A N/A N/A    0.3       
Soil extracts                         

Entire 
system 

       0.3       
                        

ROI 5 

Water layer N/A N/A N/A      0.4 0.4 0.3 0.3 
Soil extracts                         

Entire 
system 

         0.4 0.4 0.3 0.3 
                       

Diffuse 
RA 

Water layer N/A N/A N/A 0.1 0.2 0.5 0.3 0.3 <0.1 0.1 0.1 0.1 
Soil extracts 0.9 0.4 0.7 0.7 0.4 0.6 0.6 0.8 0.7 1.3 0.5 0.7 

Entire 
system 

0.9 0.4 0.7 0.8 0.6 1.1 0.9 1.1 0.7 1.4 0.6 0.8 
±1.2 ±0.3 ±0.9 ±0.2 ±0.1 ±0.5 ±0.1 ±0.9 ±0.8 ±0.3 ±0.4 ±0.5 

Total 
extractable 

residues 

Water layer N/A N/A N/A 4.0 8.3 12.5 11.4 10.8 10.1 9.1 8.4 9.0 
Soil extracts 95.4 60.3 55.9 51.6 48.4 44.4 45.7 43.9 44.1 44.0 42.5 41.5 

Entire 
system 

95.4 60.3 55.9 55.6 56.7 56.9 57.1 54.7 54.2 53.1 50.9 50.5 
±0.7 ±1.2 ±0.5 ±0.8 ±0.3 ±0.4 ±0.1 ±0.2 ±0.2 ±0.5 ±0.5 ±0.4 

14CO2 
Sum entire 

period 
N/A 20.7 26.2 26.3 25.8 26.1 25.2 26.3 25.6 26.7 24.9 26.6 

  ±0.3 ±0.2 ±0.6 ±1.1  ±0.7 ±1.3 ±0.2 ±0.1 ±0.4 
Volatile 
organics 

Sum entire 
period 

N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
            

NER 
Soil  

extracts 
2.7 12.4 12.9 13.2 13.2 12.2 12.9 13.7 14.6 16.4 17.8 17.2 

±0.1  ±0.1 ±0.4 ±0.2   ±0.4 ±0.2 ±0.1  ±0.3 
Total % 
recovery 

Entire 
system 

98.1 93.4 95.0 95.1 95.7 95.3 95.2 94.7 94.4 96.3 93.6 94.2 
±0.6 ±1.2 ±0.1 ±0.2 ±0.6 ±0.6 ±0.1 ±1.0 ±1.4 ±0.4 ±0.5 ±1.1 

N/A = not applicable; blank cell = not detected, no SD could be calculated;  
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Table 7.1.2- 6: Biotransformation of [FUR-14C]BYI 02960 in silt loam HF under aerobic then 
anaerobic conditions; mean values and SD expressed as % of AR 

Com-
pound  

Compart-
ment  

Days After 
Treatment (DAT) Days After Soil Flooding (DASF) 

0 23 30 0 1 4 7 14 29 60 90 123 

BYI 
02960 

Water layer N/A N/A N/A 3.6 9.1 11.0 9.8 10.8 8.9 7.3 6.8 7.9 
Soil extracts 95.1 58.2 52.6 48.3 43.0 41.7 43.2 40.2 41.0 40.5 40.5 39.3 

Entire 
system 

95.1 58.2 52.6 51.9 52.1 52.6 53.0 51.0 49.9 47.7 47.3 47.2 
±0.6 ±0.4 ±0.6 ±0.3 ±1.5 ±1.8 ±1.0 ±0.5 ±0.7  ±1.1 ±0.7 

ROI A 

Water layer N/A N/A N/A      0.4 0.7 0.8 0.7 
Soil extracts                 0.6     0.1 

Entire 
system 

         1.1 0.7 0.8 0.8 
                ±0.4 ±0.2 ±0.2  

ROI B 

Water layer N/A N/A N/A           
Soil extracts   0.7 1.0 1.2 0.7 0.6 0.9 0.5 0.7 1.0 0.7 0.6 

Entire 
system 

 0.7 1.0 1.2 0.7 0.6 0.9 0.5 0.7 1.0 0.7 0.6 
  ±0.2 ±0.3   ±0.1 ±0.1 ±0.1 ±0.1 ±0.3  ±0.2   

ROI C 

Water layer N/A N/A N/A           
Soil extracts   0.7 0.5 1.1 1.3 0.7             

Entire 
system 

 0.7 0.5 1.1 1.3 0.7        
  ±<0.1 ±0.1                   

ROI D 

Water layer N/A N/A N/A           
Soil extracts                     0.6   

Entire 
system 

           0.6   
                        

Diffuse 
RA 

Water layer N/A N/A N/A <0.1 0.2 0.3 0.1 0.2 0.2 0.2 0.1 0.1 
Soil extracts 1.5 0.6 1.1 0.9 0.6 0.4 0.5 1.0 0.3 0.9 0.9 0.5 

Entire 
system 

1.5 0.6 1.1 1.0 0.7 0.7 0.6 1.3 0.5 1.2 1.0 0.6 
±0.3 ±0.4 ±1.3 ±0.3 ±0.4 ±0.2 ±0.3 ±0.2 ±0.1 ±0.4 ±0.3 ±0.2 

Total 
extract. 
residues 

Water layer N/A N/A N/A 3.6 9.2 11.3 9.9 11.0 9.5 8.2 7.7 8.7 
Soil extracts 96.7 60.3 55.2 50.4 44.9 43.1 44.6 41.8 42.6 42.4 42.3 40.2 

Entire 
system 

96.7 60.3 55.2 54.0 54.1 54.3 54.5 52.8 52.2 50.6 50.0 48.9 
±0.3 ±1.0 ±0.4 ±0.6 ±1.1 ±1.0 ±0.6 ±0.4 ±0.1 ±0.2 ±1.1  

14CO2 
Sum entire 

period 
N/A 12.3 15.1 15.0 15.6 15.5 15.8 15.9 15.7 15.5 15.5 15.9 

 ±0.3 ±0.2 ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 ±0.1 ±0.1 ±0.3 ±0.2 
Volatile 
organics 

Sum entire 
period 

N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
            

NER 
Soil  

extracts 
3.1 23.9 25.6 25.2 26.7 25.1 25.5 26.7 27.4 29.0 30.1 29.3 

±0.1 ±0.6 ±0.3 ±0.4 ±0.3 ±0.1 ±0.2 ±0.3 ±0.9 ±0.1 ±1.0 ±0.9 
Total % 
recovery 

Entire 
system 

99.7 96.5 95.9 94.2 96.4 94.9 95.8 95.5 95.3 95.1 95.6 94.1 
±0.4 ±0.7 ±0.9 ±0.2 ±0.9 ±0.8 ±0.6 ±0.3 ±0.8 ±0.3 ±1.8 ±0.7 

N/A = not applicable; blank cell = not detected, no SD could be calculated;  
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Table 7.1.2- 7: Biotransformation of [ETH-14C]BYI 02960 in silt loam HF under aerobic then 
anaerobic conditions; mean values and SD expressed as % of AR  

Com-
pound  

Compart-
ment  

Days After 
Treatment (DAT) Days After Soil Flooding (DASF) 

0 23 30 0 1 4 7 14 29 60 90 123 

BYI 
02960 

Water layer N/A N/A N/A 5.5 9.2 11.0 8.9 10.7 9.2 7.7 7.0 7.0 
Soil extracts 93.5 60.9 54.7 48.7 44.6 41.7 44.8 42.1 42.1 42.2 40.7 40.7 

Entire 
system 

93.5 60.9 54.7 54.1 53.8 52.7 53.7 52.8 51.4 50.0 47.6 47.7 
±0.5 ±0.5 ±0.2 ±0.3 ±0.6 ±1.5 ±<0.1 ±0.5 ±0.7 ±1.2 ±0.2 ±0.9 

DFA 

Water layer N/A N/A N/A 4.8 9.1 12.5 14.2 15.7 16.6 15.7 14.6 15.1 
Soil extracts   21.8 25.1 20.4 16.0 13.5 11.3 10.5 9.0 8.5 10.2 11.1 

Entire 
system 

 21.8 25.1 25.2 25.1 26.0 25.5 26.2 25.6 24.2 24.7 26.2 
  ±0.5 ±0.2 ±0.4 ±0.6 ±0.6 ±1.6 ±0.8 ±0.5 ±0.6 ±0.4 ±0.6 

ROI Z 

Water layer N/A N/A N/A           
Soil extracts     1.3 1.1 0.7 0.9 0.9 0.9 1.0 0.7 1.0 1.0 

Entire 
system 

  1.3 1.1 0.7 0.9 0.9 0.9 1.0 0.7 1.0 1.0 
    ±0.2 ±0.2   ±0.3 ±0.5 ±0.1  ±0.3 ±0.4 ±0.3 

Diffuse 
RA 

Water layer N/A N/A N/A 0.2 0.8 0.6 1.0 0.2 0.1 1.4 0.3 0.6 
Soil extracts 1.7 0.5 0.9 0.7 1.0 1.1 0.8 0.9 0.8 0.6 0.4 0.6 

Entire 
system 

1.7 0.5 0.9 0.9 1.8 1.7 1.8 1.0 0.9 2.0 0.7 1.2 
±<0.1 ±0.3 ±0.3 ±0.3 ±<0.1 ±0.3 ±0.5 ±0.6 ±1.0 ±0.3 ±0.4 ±0.1 

Total 
extract. 
residues 

Water layer N/A N/A N/A 10.5 19.2 24.1 24.1 26.6 26.0 24.9 21.9 22.7 
Soil extracts 95.2 83.3 82.0 70.9 61.9 57.1 57.8 54.3 52.9 52.0 52.2 53.4 

Entire 
system 

95.2 83.3 82.0 81.3 81.1 81.2 81.9 80.9 78.8 76.9 74.1 76.1 
±0.4 ±0.3 ±0.1 ±0.8 ±0.6 ±0.9 ±1.6 ±0.5 ±0.8 ±1.2 ±0.2 ±0.1 

14CO2 
Sum entire 

period 
N/A 4.3 6.5 6.1 6.4 6.8 5.9 6.9 6.4 6.5 6.4 6.6 

 ±0.1 ±0.2  ±0.2 ±0.1 ±0.7  ±0.2 ±0.4 ±0.3 ±0.1 
Volatile 
organics 

Sum entire 
period 

N/A <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
            

NER 
Soil  

extracts 
2.8 11.0 10.8 10.7 10.6 9.7 9.8 10.6 12.4 13.8 15.2 14.7 

±0.1 ±0.1    ±0.1 ±0.4 ±0.5 ±0.2 ±0.1 ±0.3 ±0.4 
Total % 
recovery 

Entire 
system 

98.0 98.6 99.4 98.2 98.1 97.7 97.5 98.4 97.7 97.2 95.7 97.5 
±0.5 ±0.3 ±0.1 ±0.8 ±0.3 ±1.0 ±0.5 ±1.0 ±0.4 ±1.7 ±0.2 ±0.2 

N/A = not applicable; blank cell = not detected, no SD could be calculated;  
 

B.  Mass Balance 

Material balance ranged from 93.4 to 98.1% (PYR), 94.1 – 99.7% (FUR) and 95.7 – 99.4% (ETH) of 
the applied radioactivity [AR]. The high material balances shown for all sampling intervals 
demonstrate that no significant RA dissipated from the flasks or was lost during processing. 

Table 7.1.2- 8: Synopsis mass balance and recovery of radioactivity  

Label PYR FUR ETH 
Total Recovery (%) 93.4 – 98.1 94.1 – 99.7 95.7 – 99.4 
Extracted RA (%) 41.5 – 95.4 40.2 – 96.7 52.0 - 95.2 
Max. Volatile RA (CO2) (%) 26.7 15.9 6.9 
Bound Residues (%) 2.7 – 17.8 3.1 - 30.1 2.8 - 15.2 
Extraction Efficiency on DAT-0 (%) 95.4 96.7 95.2 
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C.  Extractable and Bound Residues (NER) 

Extractable 14C-residues (plus the portions in the water layer after flooding) decreased from 95.4, 96.7 
and 95.2% of AR at DAT-0 to 50.5, 48.9 and 76.1% of AR at study end (DASF-123) for labels PYR, 
FUR and ETH, respectively.  
Non-extractable 14C-residues increased from 2.7, 3.1 and 2.8% of AR at DAT-0 to max. 17.8% (PYR), 
30.1% (FUR) and 15.2% (ETH) of AR at DASF-90, respectively, a slight decrease was observed at the 
final sampling point. 

D.  Volatilization 
14C-carbon dioxide accounted for up to 26.7, 15.9 and 6.9% of AR at maximum for labels PYR, FUR 
and ETH, respectively. Mineralization occurred during the 30 days of aerobic incubation, during the 
anaerobic phase after flooding the mineralization of BYI 02960 was very low. Organic volatiles were 
not observed in the aerobic or in the anaerobic study phase (< 0.1% AR at all sampling intervals). 

E.  Transformation of Test Item 

Within the aerobic phase of the study (30 days) the percentages of BYI 02960 in the entire systems 
decreased from 94.5, 95.1 and 93.5% of AR to 53.7, 52.6 and 54.7% of AR for labels PYR, FUR and 
ETH, respectively. During the anaerobic incubation period (i.e. flooded state) the portions of BYI 
02960 decreased further to 47.8, 47.2 and 47.7% of AR for labels PYR, FUR and ETH, respectively. 
In the course of the study several transformation products were detected and quantified (see 
Table 7.1.2- 5 to Table 7.1.2- 7). Up to five minor transformation products were detected in the test 
systems of label PYR, and up to four minor transformation products were detected in the test systems 
of label FUR. In the test systems of label ETH, two transformation products were detected. One of 
these was identified as difluoroacetic acid (DFA) by HPLC-MS with accurate mass detection. During 
the aerobic incubation phase, the amounts of DFA increased up to 25.1% of AR at DAT-30. During 
the anaerobic phase, the amounts of DFA remained more or less constant (24.2 - 26.2% of AR). The 
second, minor, transformation product (ROI Z) appeared from DAT-30 onwards in amounts ranging 
from 0.7 - 1.3% of AR. 

The results did not change the proposed overall pathway of degradation of BYI 02960 in soil shown in 
Figure 7.1.2- 1. 

F. Kinetics of Test Item Degradation 

A summary of the DT50 and DT90 calculation for the test item is given in Table 7.1.2- 9 (including the 
data for alternate kinetic model evaluations). The single first order model (SFO) was chosen as the 
best fit kinetic model for all labels (indicated bold typed in Table 7.1.2- 9).  
Overall, the amount of BYI 02960 was declined very slowly during the test period of 123 days.  
The estimated DT50 values range from 581.8 to 693.2 days (geometric mean: 633.7 days). 
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Table 7.1.2- 9: Summary of the kinetic evaluation (according to FOCUS) of the degradation of 
[14C]BYI 02960 in Anaerobic Soil at 20 °C  

    Parent BYI 02960 
Soil Kinetic model DT50 DT90 Chi2 value 

Label PYR 
SFO 581.8 > 1000 1.4 
FOMC > 1000 > 1000 0.9 
DFOP > 1000 > 1000 0.9 

Label FUR 
SFO 693.2 > 1000 1.3 
FOMC > 1000 > 1000 1.0 
DFOP > 1000 > 1000 1.0 

Label ETH 
SFO 631.0 > 1000 0.9 
FOMC > 1000   > 1000 0.7 
DFOP 653.2 > 1000 0.9 

 

III  CONCLUSIONS 

A. Major Outcomes of Study 

The data gathered in the laboratory investigation demonstrate that residues of BYI 02960 are degraded 
very slowly in silt loam HF under anaerobic conditions at 20°C without the formation of further 
metabolites. For parent compound a SFO geometric mean DT50 value of 633.7 days was calculated. 
Observed portions of 14CO2, NER and one major metabolite (DFA) were formed during the 30 days of 
aerobic incubation phase. A synopsis of results is shown in Table 7.1.2- 10. 

B. Significance of Results to Environmental Behavior of BYI 02960 

Based on the results obtained within this study it can be expected that the amounts of BYI 02960 and 
its only major metabolite DFA remain stable under flooded field conditions.  
Degradation would be expected to continue according to the proposed overall pathway of degradation 
of BYI 02960 (see Figure 7.1.2- 1) whenever the conditions in soil turn aerobic again. 

Table 7.1.2- 10: Synopsis of results of biotransformation of [14C]BYI 02960 in 30 days aerobic, then 
123 days anaerobic silt loam HF at 20°C 

 Radio-label position 
 PYR FUR ETH 
Total 14C-Recovery (%) * 93.4 – 98.1 94.1 – 99.7 95.7 – 99.4 
Extracted RA (%) * 41.5 – 95.4 40.2 – 96.7 52.0 - 95.2 
Max. Volatile RA (%) 26.7 15.9 6.9 
Bound Residues (%) * 2.7 – 17.8 3.1 - 30.1 2.8 - 15.2 
Extraction Efficiency DAT-0 (%) 95.4 96.7 95.2 
Anaerobic SFO DT50 of BYI 02960 [days]  582 693 631 
Major transformation products ** 
predominantly formed during  aerobic 
phase 

CO2 (max. 26.7%) 
NER (max. 17.8%) 

CO2 (max. 15.9%) 
NER (max. 30.1%) 

CO2 (max. 6.9%) 
NER (max. 15.2%) 
DFA (max. 26.2%) 

Minor transformation predominantly 
formed during  aerobic phase 

Up to 5 individual 
(each ≤ 1.7% of 

AR) 

Up to 4 individual 
(each ≤ 1.3% of AR) 

1  
(≤ 1.3% of AR) 

*: Minimum and maximum values (as % of AR, mean values) 
**: Criteria for term “major”:  >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until 
the end of the study. 
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Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
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EXECUTIVE SUMMARY 

The anaerobic biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in a loamy sand (pH 6.7 
in 0.01M CaCl2, organic carbon 0.45%) from ?Päöü`, California, USA. During the first phase of the 
study, the soil was maintained under aerobic conditions for 30 days in the dark at 20 ± 1 °C and at soil 
moisture of 55% maximum water holding capacity. Following the aerobic phase, the samples were 
flooded with water (water:soil ratio 3:1, w/w) and maintained in the dark under anaerobic conditions 
for 121 days at 20 ± 1 °C. [PYR-14C]BYI 02960 was applied at a rate of 1.17 μg a.i./g, dry soil, 

equivalent to an application rate of 410 g a.i./ha.  
Samples were analyzed at 0, 14 and 32 days of aerobic incubation, and at 0, 14, 30, 45, 59, 91 and 121 
days of incubation following flooding (post treatment) of the samples (anaerobic phase). The water 
was decanted from each test system and the soil was extracted by a shaking method. In addition, 
aggressive extraction was conducted. The water layer, ambient extract and the microwave extracts 
were analyzed by HPLC. Identification of the parent compound and major metabolite was achieved by 
mass spectrometry (LC/ESI/MS) and co-chromatography using an authentic standard.  

The average total material balance in the soil/water system for BYI 02960 was 96.5% ± 1.8% of AR. 
Non-extractable (bound) residues in soil increased from 0.6% at day 0 to 15.7% at day 32. At the end 
of the aerobic phase, 6.1% of the applied radioactivity was present as CO2. No volatile organic 
compounds were present. The concentration of BYI 02960 in the aerobic phase decreased to 61.4% of 
AR at day 32. 
In the anaerobic phase, radioactivity in the combined water and ambient extract decreased from 60.2% 
at day 0 to 35.8% by the end of the study. Aggressive extractions with both acetonitrile:water and 
methanol:water ranged from 3.1% to 2.9% of the applied radioactivity in the study, indicating that 
residue left after ambient and aggressive extraction was not easily extractable. Since non-extractable 
residues did not change during aerobic (15.7%) and anaerobic phases (16.1%), no further 
characterization was conducted. No CO2 or volatile organic compounds were produced during the 
anaerobic phase of the study. 
During the anaerobic phase, the concentration of BYI 02960 in soil decreased from 51.1% at day 0 to 
26.2% of the applied amount at study termination. One major metabolite, 6-chloronicotinic acid (6-
CNA), was detected during the aerobic phase of the study and it reached maximum of 12% 
(water/sediment) at day 0 of anaerobic phase and remained steady (12 to 14 %) throughout anaerobic 
phase. One minor metabolite, BYI 02960-chloro was detected during the aerobic phase and accounted 
for 2.8% at day 32. During the anaerobic phase, it remained steady (2%).  

The observed DT50 values for BYI 02960 in the aerobic, then anaerobic soil/water system were 
determined using single first-order kinetics (SFO), first-order multi compartmental (DFOP) and 
double first-order in parallel (FOMC) and half-lives were 152 days, 164 days and 584 days, 
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respectively. BYI 02960 degrades moderately under aerobic conditions and remains more or less 
stable during anaerobic phase in soil. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: [Pyridine-2,6-14C]BYI 02960 (Flupyradifurone) (sample IDC-1135A) 
Specific activity: 35.03 mCi/mMole 
Radiochemical purity: 99  

  Identity and purity of test item in the application solution was confirmed. 
 
2. Soil: The biotransformation of BYI 2960 was studied in one soil. The soil was taken from Ped8a), 
California, USA and transported by air to jNzi/Pjj, KS at ambient temperature. It was stored for 
13 days at 4 °C prior to use. The soil was sieved through a 2 mm sieve. Soil moisture was adjusted to 
50% WHCmax and pre-incubated at about 20 ± 2°C until application, i.e. for approx. 20 days.  

Table 7.1.2- 11: Soil physicochemical properties  

Parameter Results/Units 
Geographic Location  
(City / State / Country) ä!+eg6/California/USA 

GPS coordinates of sampling site K ゛4°1$3uW!6,$? ゙kq1d,y92°h$-” 

Taxonomic Name Hanford fine sandy Loam,  
gravely substrate 

USDA Texture Class  Loamy Sand 
Sand / Silt / Clay (%)  80 / 15 / 5 
pH (soil/water, 1/1) 
pH (Saturated Paste) 
pH (soil/0.01 M CaCl2 1:2) 

7.3 
7.2 
6.7 

Organic Matter  0.77% 
Organic Carbon 0.45% 
Initial soil biomass 
(Day 0 aerobic) 128 mg microbial C/kg soil 

Soil biomass on flooding day 
(Day 0 anaerobic) 

128 mg microbial C/kg soil 
(untreated control soil) 

Biomass at the end of the study 
(anaerobic) 

3.83 x 106 cells/mL 
(untreated control water) 

6.83 x 107 cells/mL 
(untreated control soil) 

4.00 x 106 cells/mL 
(untreated control water) 

7.51 x 107 cells/mL 
(untreated control water) 

Cation Exchange Capacity (CEC) 5.7 meq/100 g 
Maximum Water Holding Capacity 30.5 
Bulk Density (disturbed) 1.27 g/cm3 

 

B. Methods 

1. Experimental conditions: The study was performed in flow-through incubation test systems under 
aerobic, and later under static anaerobic conditions in the dark at 20 ± 0.1 °C. During the aerobic 
phase, the test system consisted of Erlenmeyer flasks (250 mL) with a trap attached for absorption of 
14C-volatiles and 14CO2, consisting of ethylene-glycol, potassium hydroxide and sulfuric acid, 
respectively. During the anaerobic phase, test systems were flooded with nitrogen to purge oxygen 
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from the systems. Aliquots of 50 g of dry soil were weighed into the test flasks. Replicates were set up 
and processed for each sampling. The final soil moisture was adjusted to 55% of WHCmax by adding 
pure water. The switch to anaerobic (flooded) conditions was made 30 days after test item application: 
The trap system of all remaining test flasks was removed and stored for later analysis.  

2. Test Item Application Solution: [Pyridine 2,6-14C]BYI 02960 was mixed into an aliquot of 1.3 mL 
acetonitrile dissolved 8.5 mL methanol:water (1:1). 

3. Mode of Application: The application solution was applied at 200 µL evenly across the soil surface 
with a 250 µL syringe. The flasks were gently rotated to mix the treated soil, connected to volatile 
traps and kept at 20 C in the environmental chamber. [PYR-14C]BYI 02960 was applied at a rate of 
15,922,150 dpm per vessel. This corresponds to 58.4 µg per vessel.  

4. Sampling: Duplicate test systems were sampled at day 0, 14 and 32 under aerobic conditions and 
after the 30 day aerobic incubation period, duplicate anaerobic test systems were analyzed at 0, 14, 45, 
59, 91 and 121 days. During the anaerobic phase, pH, redox potential and dissolved oxygen were 
measured. 
During the aerobic phase on the day of sampling, test systems were removed from the incubator along 
with the attached traps for the volatile and CO2 analysis. During the anaerobic phase, volatile traps 
were attached and nitrogen was purged through the head space to trap any volatiles. 
Samples were processed and soil was extracted on the day of sampling. The water was decanted from 
each test system and the soil was extracted by a shaking method. Water and extracts were analyzed 
with 10 days after sampling. 

5. Description of analytical procedures: Extraction was done by cycles of heavily shaking for about 30 
minutes on a mechanical shaker at room temperature followed by centrifugation (ca. 5 min, 2100g) 
and filtering through a paper filter. The soil samples were extracted with 3 x 150 mL acetonitrile/water 
(70/30, v/v) and 1 x 150 mL acetonitrile by shaking at ambient temperature. A further extraction step 
followed with acetonitrile/water (70/30, v/v) at 70°C using a microwave for 10 minutes. An aliquot of 
the combined 'ambient' and 'aggressive' extracts was transferred to a flask and rotovapped at 30°C. 
The extracted soil was air dried and subsamples were combusted to quantify the non-extractable 
residues (NER). The water layer, ambient extract and the microwave extracts were analyzed by LSC 
and HPLC using a flow-through 14C detector. Identification of the parent compound and major 
metabolite was achieved by mass spectrometry (LC/ESI/MS) and co-chromatography using an 
authentic standard. 

II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 67 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Table 7.1.2- 12: Dissolved oxygen, pH and redox potential of the test systems of the [PYR 2,6-
14C]BYI 02960 anaerobic soil metabolism study (mean of duplicates). 

Measurement 
Interval [Days of 
post flooding] 

Dissolved 
Oxygen      
(mg/L) 

pH Redox (Eo) 
in Water      
(mV)   

Redox (Eh) 
in Water      
(mV)   

Redox (Eo) 
in Soil      
(mV)   

Redox (Eh) 
in Soil      
(mV)   

0 3.2 7.9 NA NA 155.6 352.6 
14 0.5 7.8 81.6 278.6 87.0 284.0 
30 0.4 6.5 -19.0 178.1 -28.9 168.1 
45 0.9 7.4 -28.8 168.2 -31.6 165.4 
59 0.4 7.1 -30.2 166.8 -60.3 136.8 
91 0.1 7.1 -54.2 142.9 -118.8 78.3 
121 0.4 7.1 -70.9 126.2 -128.1 69.0 

NA = not analyzed,  Eh = EObs +   ERef 
Where:  Eh      = Redox potential referred to the hydrogen scale 
EObs = Observed redox potential of electrode (Ag/AgCl) 
ERef  = Redox potential of the electrode as related to the hydrogen electrode (Ag/AgCl = +197 mV) 

A.  Data  

Data on biotransformation is shown in Error! Reference source not found.. The DAT 0 extraction 
efficiency was 99.4% of AR. The aggressive extraction removed approximately 2% to 3% radioactive 
residues during the study. These results indicate that the extraction procedure was efficient in 
extracting the majority of radioactive residues from the soil. At the end, bound residue was 16.1% of 
applied. 
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Table 7.1.2- 13: Biotransformation of [PYR-14C]BYI 02960 in silt loam under aerobic, then 
anaerobic conditions; mean values and SD expressed as % of AR) 

Compound Matrix 
Aerobic Phase Interval 
(Days Post Treatment) 

Anaerobic Phase Interval  
(Days Post-Flooding) 

0 14 32 0 14 30 45 59 91 121 

BYI 02960 

Water - - - 11.7 
±0.4 

26.9 
±1.8 

27.0 
±3.2 

25.0 
±0.1 

22.5 
±1.0 

23.1 
±2.9 

22.7 
±4.2 

Soil 98.5 
±1.5 

75.3 
±0.5 

61.4 
±0.4 

51.1 
±0.8 

32.5 
±3.0 

30.9 
±1.1 

32.0 
±0.7 

32.0 
±0.4 

29.6 
±1.3 

26.2 
±5.3 

Subtotal 98.5 
±1.5 

75.3 
±0.5 

61.4 
±0.4 

62.7 
±1.2 

59.4 
±4.8 

57.9 
±4.2 

57.0 
±0.5 

54.5 
±1.4 

52.8 
±1.6 

48.9 
±1.2 

6-CNA 

Water - - - 4.8 
±0.1 

9.8 
±1.8 

8.7 
±3.9 

10.5 
±0.0 

9.6 
±1.0 

9.5 
±1.1 

9.4 
±0.7 

Soil 0.0 
±0.0 

7.4 
±0.0 

11.1 
±0.4 

7.2 
±0.3 

3.4 
±0.4 

2.9 
±0.1 

3.8 
±0.1 

3.4 
±0.1 

3.2 
±0.5 

3.0 
±0.6 

Subtotal 0.0 
±0.0 

7.4 
±0.0 

11.1 
±0.4 

12.0 
±0.4 

13.3 
±2.2 

11.6 
±3.9 

14.2 
±0.1 

13.0 
±1.1 

12.7 
±1.5 

12.4 
±0.1 

BYI 02960-
chloro 

Water - - - 0.2 
±0.0 

0.8 
±0.2 

0.7 
±0.3 

0.9 
±0.1 

0.9 
±0.0 

0.7 
±0.1 

0.7 
±0.3 

Soil 0.0 
±0.0 

1.3 
±0.2 

2.8 
±0.3 

2.1 
±0.5 

1.7 
±0.1 

1.4 
±0.2 

1.7 
±0.1 

1.8 
±0.2 

1.4 
±0.1 

1.5 
±0.2 

Subtotal 0.0 
±0.0 

1.3 
±0.2 

2.8 
±0.3 

2.4 
±0.5 

2.5 
±0.3 

2.1 
±0.5 

2.6 
±0.0 

2.7 
±0.1 

2.1 
±0.2 

2.2 
±0.1 

A (Diffuse  
radioactivity) Subtotal 0.0 

±0.0 
0.5 
±0.7 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.9 
±1.3 

2.5 
±0.7 

B (Diffuse  
radioactivity) Subtotal 0.0 

±0.0 
0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

1.7 
±0.1 

3.1 
±0.1 

C (Diffuse  
radioactivity) Subtotal 0.0 

±0.0 
0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.7 
±0.9 

3.1 
±0.4 

Unknown  
radioactivity Subtotal 0.5 

±0.7 
0.6 
±0.9 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

Unidentified 
radioactivity Subtotal 0.5 

±0.7 
2.4 
±1.3 

2.8 
±0.3 

2.4 
±0.5 

2.5 
±0.3 

2.1 
±0.5 

2.6 
±0.0 

2.7 
±0.1 

5.4 
±0.7 

8.7 
±0.2 

Total extractable 
Radioactivity 

Water - 
 

- 
 

- 
 

16.7 
±0.4 

37.5 
±0.3 

39.1 
±2.9 

36.4 
±0.0 

33.0 
±0.0 

35.2 
±0.9 

38.0 
±6.2 

Soil 99.4 
±1.5 

84.6 
±0.1 

75.3 
±0.3 

60.2 
±0.6 

37.6 
±2.6 

35.2 
±0.7 

37.5 
±0.7 

37.2 
±0.1 

38.1 
±0.2 

35.8 
±5.1 

Subtotal 99.4 
±1.5 

84.6 
±0.1 

75.3 
±0.3 

76.9 
±1.0 

75.2 
±2.3 

74.3 
±3.6 

73.9 
±0.7 

70.2 
±0.1 

73.3 
±1.0 

73.8 
±1.1 

CO2 - 1.7 
±0.0 

6.1 
±0.0 

5.7 
±0.4 

5.7 
±0.7 

4.3 
±0.4 

5.2 
±0.3 

4.8 
±0.0 

6.0 
±1.8 

6.0 
±0.6 

Volatile organics - 0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

0.0 
±0.0 

Total volatile - 1.7 
±0.0 

6.1 
±0.0 

5.7 
±0.4 

5.7 
±0.7 

4.3 
±0.4 

5.2 
±0.3 

4.9 
±0.0 

6.0 
±1.7 

6.0 
±0.6 

Bound Residues 0.6 
±0.0 

9.3 
±0.3 

15.7 
±0.9 

15.9 
±0.5 

15.1 
±2.3 

16.5 
±0.5 

18.1 
±3.1 

18.7 
±0.1 

16.9 
±3.7 

16.1 
±0.0 

Total % Recovery 100.0 
±1.5 

95.5 
±0.2 

97.1 
±0.5 

98.5 
±1.1 

95.9 
±0.7 

95.2 
±3.5 

97.2 
±3.6 

93.8 
±0.0 

96.3 
±3.0 

95.9 
±0.5 

 

B.  Mass Balance 

The average material balance was 96.5% ± 1.8% (mean range = 93.8% to 100%) 
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C.  Extractable and Bound Residues (NER) 

In the aerobic phase, extractable 14C-residues in soil decreased from 99.4% at day 0 to 75.3% at day 
32. Bound residues increased from 0.6% at day 0 to 15.7% at day 32. 
In the anaerobic phase extractable 14C-residues in soil decreased from 60.2% at day 0 to 35.8% at day 
121. In the water layer, 14C-residues increased from 16.7% at day 0 to 38% at the end of the study. 
Bound residues reached a maximum of 18.7% at day 59 and declined slightly to 16.1% at day 121 
post-flooding. 

D.  Volatilization 

At the end of the aerobic and anaerobic phase 6.1 and 6.0% of AR were present as CO2. No organic 
volatiles were detected. 

E.  Transformation of Test Item 

Within the aerobic phase of the study (30 days) the percentages of BYI 02960 in soil decreased from 
98.5% (day 0) to 61.4% of AR (day 32). The major metabolite 6-chloronicotinic acid (6-CNA) 
increased from 0.9 to 11.1% of AR. During the anaerobic phase, the concentration of BYI 02960 in 
water and soil decreased from 62.7% (day 0) to 48.9% of AR at the end of the study. The proportion 
of metabolite 6-CNA was more or less constant during the anaerobic phase (12.4% at day 121). 
The minor metabolite BYI 02960-chloro was observed at day 14 of the aerobic phase, reaching a 
maximum of 2.8% on day 32. During the anaerobic phase, it remained between 2% and 3%. 
Further, there was a diffuse area of radioactivity, consisting of multiple peaks, which reached a 
maximum of 8.7%. None of the peaks accounted for more than 3.1% of applied.  
The proposed degradation pathway is depicted in Figure 7.1.2- 1. 

F. Kinetics of Test Item Degradation 

A summary of the SFO DT50 and DT90 calculation for the test item is given in Table 7.1.2- 14.  
The degradation may be due to residual aerobic conditions following flooding and should not be 
considered anaerobic soil degradation, anaerobic conditions were achieved after 14 days post flooding. 
The calculated half-life values should be attributed to the initial aerobic conditions with the test 
systems and not anaerobic soil half-life. 

III  CONCLUSIONS 

A. Major Outcomes of Study 

BYI 02960 degraded under aerobic/anaerobic conditions). Most of the degradation occurred during the 
aerobic phase and once anaerobic conditions were established, very little degradation occurred. During 
the aerobic phase, 6-CNA was the major metabolite formed and it remained more or less constant 
during the anaerobic phase (between 11 and 14% of AR), assuming that it needed further days post 
flooding until strictly anaerobic conditions were achieved. A minor degradate, BYI 02960-chloro, 
accounted for 2.8% at day 32 of the aerobic phase and remained more or less constant during the 
anaerobic phase, too. 
A synopsis of results is shown in Table 7.1.2- 15. 

B. Significance of Results to Environmental Behavior of BYI 02960 

BYI 02960 degrades under aerobic condition; however, once anaerobic conditions are reached its 
residues remain more or less stable in soil.  

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 70 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Table 7.1.2- 14: Summary of the kinetic evaluation (according to FOCUS) of the degradation of 
[14C]BYI 02960 in aerobic, then anaerobic soil at 20 °C  

 Parent BYI 02960 (total system) 
Kinetic model 

(entire test system) 
Estimated initial % 

applied radioact. M(0) 
Rate constant 

(d-1) 
DT50 

[d] 
DT90 

[d] 
Chi2 value  

[%] r2 

SFO 41.6 0.0045 152 506 11.9 0.52 
 

Table 7.1.2- 15: Synopsis of results of biotransformation of [14C]BYI 02960 in 30 days aerobic, then 
121 days anaerobic loamy sand ä゛c<u) at 20°C 

Material Balance (% of AR) 
Mean 14C-recovery during entire study  96.5 ± 1.8 
Total extractable radioactivity during aerobic phase 75.3 – 99.4 
Total extractable radioactivity during anaerobic phase 35.8 – 60.2 
Max. volatile RA 6.1 
Range of bound residues (NER) 15.7 – 18.7 
Extraction Efficiency DAT-0 99.4 
Aerobic/anaerobic DT50 of BYI 02960 [days] 152 (SFO) 
Transformation products *)  

Major transformation products observed in entire study but 
predominantly formed during aerobic phase  

CO2 (max. 6.1%) 
NER (max. 18.7%) 
6-CNA (max. 14.2%) 

Minor transformation products observed in entire study but 
predominantly formed during aerobic phase BYI 02960-chloro (2.8% of AR) 

*) Criteria for term “major”: >10% of AR at any DAT or >5% of AR at two successive DATs or steadily 
increasing until the end of the study 
 
 

Report: KIIA 7.1.2/03, gc3.W0öf ,A; 2012 
Title: [Pyridine-2,6-14C]BYI 02960: Anaerobic Soil Metabolism in P0rlf/56a:8, 

Nebraska (USA) Soil 
Report No & 
Document No 

MERVL006 
M-424987-01-1  

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS, 835.4200, 2008 

Deviation The study was terminated after the 60 day sampling due to a failure of: the 
temperature control which resulted in a temperature of 50oC and 
compromised the remaining samples, this does not affect the interpretation of 
results of the stud 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The anaerobic biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in sandy clay loam (pH 
6.5 in 0.01 M CaCl2, organic carbon 1.9%) from §kctFö!/`th, NE, USA. During the first phase of the 
study, the soil was maintained under aerobic conditions for 29 days in the dark at 20 ± 2 °C and at soil 
moisture of 55% maximum water holding capacity. Following the aerobic phase, the samples were 
flooded with water (water:soil ratio 3:1, w/w) and maintained in the dark under anaerobic conditions 
for 60 days at 20 ± 2 °C.  The study was terminated after the 60 day sampling due to a failure of: the 
temperature control which resulted in a temperature of 50oC and compromised the remaining samples. 
[PYR-14C]BYI 02960 was applied at a rate of 1.1 µg a.i./g, dry soil, equivalent to an application rate 
of 410 g a.i./ha.  
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Samples were analyzed at 0, 14 and 29 days of aerobic incubation, and at 0, 19, 31, 45 and 60 days of 
incubation following flooding (post treatment) of the samples (anaerobic phase). The water was 
decanted from each test system and the soil was extracted using a shaking method. In addition, an 
aggressive extraction was conducted. The water layer, ambient extract and the microwave extracts 
were analyzed by HPLC using a flow-through 14C detector. Identification of the parent compound 
was achieved by mass spectrometry (LC/ESI/MS) and co-chromatography using an authentic standard.  

The material balance for the study was complete (on average 105.8% ± 3.2%, mean range = 100.0 to 
109.4%). Extractable [14C] residues in soil decreased from 99.7% at day 0 to 79.0% by day 29. Non-
extractable (bound) residues in soil increased from 0.3% at day 0 to 9.8% at day 29. At the end of the 
aerobic phase, 16.2% of the applied radioactivity was present as CO2. No volatile organic compounds 
were present. In the aerobic phase the concentration of BYI 02960 decreased from 99.7% of the 
applied amount at day 0 to 79.0% at day 29. In the anaerobic phase, radioactivity in the combined 
ambient and aggressive extracts remained steady from 69.5% at day 0 to 71.7% by the end of the 
study. Aggressive extractions ranged from 6.7% to 11.7% of the applied radioactivity in the study, 
indicating that residue left after ambient and aggressive extraction was not easily extractable. NER and 
CO2 in soil remained more or less constant during the anaerobic phase of the study, and no volatile 
organic compounds were produced.  

BYI 02960 degrades moderately under aerobic conditions and its residues remain more or less stable 
during anaerobic phase in soil. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item: [Pyridine-2,6-14C]BYI 02960 (Flupyradifurone) (sample IDC-1135A) 
Specific activity: 35.03 mCi/mMole 
Radiochemical purity: 100%  

  Identity and purity of test item in the application solution was confirmed. 
 
2. Soil: The test matrix used in this study was sandy clay loam from Flt:9)kp)ay, Nebraska, USA. This 
site had no prior history of pesticide application for 5 years. The soil was transported from Nebraska to 
the testing facility, KS, by air cargo at ambient temperature, and upon arrival at Bayer CropScience, 
Fj/:/レcj, DF, was stored in a refrigerator at 4 ºC. Prior to the use, the soil was maintained at an 
average temperature of 4°C at the testing facility for 6 days. Soil was sieved through a 2-mm sieve. 
Soil was acclimated (8/12/11 to 8/18/11) for a period of 6 days before treatment. Moisture was not 
adjusted due to no significant moisture loss from the time the test systems were set up until the time of 
flooding.  The test systems were flooded with Fisher optima® HPLC grade water. 
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Table 7.1.2- 16: Soil physicochemical properties  

Parameter Results/Units 
Geographic Location  
(City / State / Country) 

=v!k?t:1-:g / Nebraska, USA  

GPS coordinates of sampling site 
6kx_5,gp 
゜93yö3゛, 

Taxonomic Name Fine, kaolinitic, thermic Typic Kanhapludults 
USDA Texture Class  Sandy clay loam 
Sand / Silt / Clay  (%) 53.1 / 23.2 /23.7 
pH (soil/water, 1/1) 
pH (Saturated Paste) 
pH (soil/0.01 M CaCl2 1:2) 

6.7 
6.6 
6.5 

Organic Matter  3.3% 
Organic Carbon 1.9% 
Initial soil biomass 
(Day 0 aerobic) 

263 mg microbial C/kg soil 

Soil biomass on flooding day 
(Day 0 anaerobic) 

433 mg microbial C/kg soil 
(untreated control soil) 

Biomass at the end of the study 
(anaerobic) 

Since the study was terminated due to the increased temperature from a 
malfunctioning incubator (>50 °C), biomass determination was not assessed 
as the biological component may have been compromised from the higher 

temperature 
Cation Exchange Capacity (CEC) 17.6 meq/100 g 
Maximum Water Holding 
Capacity 

61.4% 

Bulk Density (disturbed) 1.03 g/cm3 
 

B. Methods 

1. Experimental Conditions: The study was performed under static aerobic incubation conditions, and 
later under flow-through anaerobic incubation conditions in the dark at 20 ± 0.1 °C. The test system 
consisted of 250-mL Pyrex® Erlenmeyer flasks (containing 50 g soil (dry weight)) with side arms for 
attachment to traps for the collection of CO2 and volatile organic compounds. During the aerobic 
phase, test systems were kept in an environmental chamber at 20 ± 2 °C. The final soil moisture was 
adjusted to 55% of WHCmax. During the anaerobic (flooded) phase, they were kept in a temperature-
controlled incubator with a nitrogen-filled atmosphere at 20 ± 2 °C. During incubation, aluminum foil 
was wrapped around flasks to prevent exposure to light. 
The switch to anaerobic (flooded) conditions was made 29 days after test item application. The trap 
system of all remaining test flasks was removed and stored for later analysis.  

2. Test Item Application Solution: [Pyridine 2,6-14C]BYI 02960 (vial no. C-1135A) was mixed into an 
aliquot of 1.3 mL acetonitrile dissolved 8.5 mL methanol:water (1:1). The solution was mixed using a 
vortex and sonicator to get a homogeneous solution. 

3. Mode and Rate of Application: The application solution (200 µL) was applied evenly across the 
surface of the soil using a 250-µL Hamilton Gastight® syringe. After treatment, 9 mL of water was 
added to the flasks to bring soil moisture to ~ 55% of max water holding capacity (MWHC). The 
flasks were gently rotated to mix the treated soil. The flasks were labeled, wrapped in aluminum foil 
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and weighed.  Flasks were connected to volatile traps and kept at 20 ± 2 °C in the environmental 
chamber. 
[PYR-14C]BYI 02960 was applied at a rate of 15,122,786 dpm per vessel. This corresponds to 56.1 µg 
per vessel. Material balances for the kinetic treatment test systems of the study were based on the 
theoretical dpm applied to the soil. 

4. Sampling: Duplicate test systems at day 0, 14 and day 29 were analyzed under aerobic conditions. 
After the 29-day aerobic incubation, duplicate anaerobic test systems were analyzed at 0, 19, 31, 45 
and 60-days post-flooding intervals. During the anaerobic phase of the study, test systems were 
measured for pH, redox potential, and dissolved oxygen. Radioactive CO2 and volatile organics were 
measured at each interval. The water was separated from the soil by decanting. 

Samples were processed and soil was extracted on the day of sampling. Water and extracts were 
analyzed within 7 days of sampling. The extracts and water were stored in a laboratory refrigerator. 
The concentrated extracts were stored in the laboratory freezer until analysis, and were moved to a 
central freezer for long-term storage. 

During the aerobic phase on the day of sampling, test systems were removed from the incubator along 
with the attached traps for the volatile and CO2 analysis. During the anaerobic phase test systems were 
removed from the incubator, volatile traps were attached and nitrogen was purged through the head 
space to trap any volatiles from the head space into the bubblers. 

5. Description of Analytical Procedures: The volatile organics were collected from the headspace of 
the treated test systems using 2 M KOH, ethylene glycol, and 1 M H2SO4. The trapping solutions were 
radioassayed in triplicate 1-mL aliquots for KOH, ethylene glycol and H2SO4. The aqueous portion of 
the sample was filtered through a Whatman GF/F glass filter into a 250-mL graduated cylinder. The 
water was radioassayed in triplicate 1-mL aliquots by LSC. 
The soil was transferred to a 250-mL Teflon® bottle, and 40 mL of acetonitrile/water (70/30) was 
added to the bottle which was then extracted on a bench-top shaker for 30 minutes. The samples were 
centrifuged for 5 minutes at 1850 g. The extracts were filtered through a Whatman GF/F filter into a 
250-mL graduated cylinder. The extraction procedure was repeated two additional times with 
acetonitrile/water (70/30) and another time with 100% acetonitrile. The combined aqueous portion 
(ambient extract) was radioassayed in triplicate 1-mL aliquots. A further extraction step followed once 
with 50 mL of acetonitrile/water (70/30) and once with 50 mL of methanol/water (50/50) at 70°C 
using a microwave for 10 minutes (650 Watts). After the acetonitrile/water (70/30) microwave 
extraction the sample was centrifuged for 5 minutes at 1850 g and decanted through a Whatman GF/F 
filter into a 250-mL graduated cylinder. Following the methanol/water (50/50) microwave extraction 
the entire sample were filtered through a Whatman GF/F filter into the same 250-mL graduated 
cylinder and aliquots (3 x 1-mL) were radioassayed. The remaining soil was allowed to air dry on the 
filter. 
The extracted soil samples were air dried, homogenized thoroughly and weighed. Subsamples 
(approximately 0.5 g) of the soil were combusted to quantify the non-extractable residue (NER). 
The water layer, ambient extract and the microwave extracts were analyzed by LSC and HPLC using a 
flow-through 14C detector. Identification of the parent compound and major metabolite was achieved 
by mass spectrometry (LC/ESI/MS) and co-chromatography using an authentic standard. 
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II.  RESULTS AND DISCUSSION  

Results indicated that anticipated standardized conditions were maintained, and the soils were 
microbial active over the duration of the laboratory study. 

Table 7.1.2- 17: Dissolved oxygen, pH and redox potential of the test systems of the [PYR 2,6-
14C]BYI 02960 anaerobic soil metabolism study (mean of duplicates). 

Measurement 
Interval [Days of 
post flooding] 

Dissolved 
Oxygen      
(mg/L) 

pH Redox (Eo) 
in Water      
(mV)   

Redox (Eo) 
in Soil      
(mV)   

0 4.52 6.13 250.7 264.8 
19 0.45 6.64 150.2 182.1 
33 0.30 6.69 -10.6 20.9 
45 0.26 7.04 -64.6 -46.1 
60 0.03 6.98 -152.1 -128.9 

NA = not analyzed,  Eh = EObs +   ERef 
Where:  Eh      = Redox potential referred to the hydrogen scale 
EObs = Observed redox potential of electrode (Ag/AgCl) 
ERef  = Redox potential of the electrode as related to the hydrogen electrode (Ag/AgCl = +197 mV) 
 

A.  Data  

Data on biotransformation is shown in Error! Reference source not found.. 
The DAT 0 extraction efficiency was 99.7% of applied radioactivity. The shake procedure extracted 
an average of 99.7% of the applied radioactivity at aerobic day 0. This indicated that the extraction 
procedure was efficient in extracting the majority of the radioactive residues from the soil, and did not 
degrade the parent. The bound residue at the end of the study was 12.9% of the applied radioactivity 
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Table 7.1.2- 18: Biotransformation of [pyridine 2,6--14C]BYI 02960 in sandy clay loam under 
aerobic, then anaerobic conditions; means values and SD expressed as % of AR 

Compound Matrix 
Aerobic Phase Interval 
(Days Post Treatment) 

Anaerobic Phase Interval  
(Days Post-Flooding) 

0 14 29 0 19 31 45 60 

BYI 02960 

Water - - - 7.3 
±2.1 

10.7 
±0.1 

9.5 
±0.3 

7.2 
±0.4 

5.7 
±0.2 

Soil 99.7 
±2.5 

83.7 
±2.9 

74.4 
±0.9 

64.5 
±3.7 

58.4 
±3.6 

66.5 
±2.2 

67.1 
±0.4 

66.7 
±1.4 

Subtotal 99.7 
±2.5 

83.7 
±2.9 

74.4 
±0.9 

71.9 
±1.6 

69.1 
±3.7 

76.0 
±2.5 

74.3 
±0.1 

72.5 
±1.6 

Unidentified 
 radioactivity 

Water - - - 0.4 
±0.5 

0.6 
±01 

0.4 
±0.0 

0.9 
±0.4 

0.6 
±0.1 

Soil 0.0 
±0.0 

5.4 
±1.0 

4.6 
±0.6 

5.0 
±0.1 

5.1 
±1.3 

5.0 
±0.1 

5.6 
±0.2 

5.0 
±0.6 

Subtotal 0.0 
±0.0 

5.4 
±1.0 

4.6 
±0.6 

5.3 
±0.4 

5.7 
±1.4 

5.4 
±0.1 

6.4 
±0.5 

5.6 
±0.6 

Total extractable 
Radioactivity 

Water - 
 

- 
 

- 
 

7.7 
±2.6 

11.3 
±0.2 

9.9 
±0.3 

8.1 
±0.1 

6.3 
±0.3 

Soil 99.7 
±2.5 

89.1 
±1.9 

79.0 
±0.2 

69.5 
±3.8 

63.5 
±4.9 

71.6 
±2.2 

72.7 
±0.5 

71.7 
±2.0 

Subtotal 99.7 
±2.5 

89.1 
±1.9 

79.0 
±0.2 

77.2 
±1.2 

74.8 
±5.1 

81.5 
±2.5 

80.8 
±0.5 

78.1 
±2.2 

CO2 - 7.0 
±1.0 

16.2 
±0.4 

16.0 
±1.3 

18.4 
±0.2 

15.2 
±3.9 

16.8 
±0.8 

17.9 
±0.0 

Bound Residues 0.3 
±0.0 

7.7 
±0.1 

9.8 
±0.9 

10.6 
±1.5 

14.8 
±1.8 

11.1 
±0.4 

11.9 
±0.2 

12.9 
±0.0 

Total % Recovery 100.0 
±2.6 

103.8 
±3.0 

105.0 
±0.2 

103.8 
±1.7 

108.0 
±3.1 

107.8 
±1.8 

109.5 
±0.5 

108.9 
±2.2 

B.  Mass Balance 

The average material balance for the study was 105.8 ± 3.2% (mean range = 100.0 to 109.5%). 

C.  Extractable and Bound Residues (NER) 

In the aerobic phase, extractable [14C]residues in soil decreased from 99.7% at day 0 to 79.0% by day 
29. Non-extractable (bound) residues in the soil increased from 0.3% at day 0 to 9.8% at day 29.  
In the anaerobic phase, extractable [14C]residues in soil remained constant with residues from 69.5% at 
day 0 to 71.7% at day 60. In the water layer [14C]residues also remained constant from 7.7% at day 0 
to 6.3% at the end of the study. Non-extractable residues in soil reached a maximum of 14.8% at day 
19 and declined to 12.9% at day 60, post flooding.  

D.  Volatilization 

At the end of the aerobic and anaerobic phase, 16.2 and 17.9% of the applied radioactivity was present 
as CO2, and no organic volatile compounds were detected. 

E.  Transformation of Test Item 

During the aerobic phase, the concentration of BYI 02960 in the soil decreased from 99.7% at day 0 to 
74.4% of the applied amount at day 29. Other unidentified radioactivity remained constant from 
aerobic day 14 until the end of the study, ranging from 4.6 to 6.4% of the applied amount of 
radioactivity. During the anaerobic phase, the concentration of BYI 02960 remained constant, starting 
at 71.9% on day 0 and ending at 72.5% at the termination of the study. Non-extractable residues were 
less than 20% of AR, therefore, no further fractionation was conducted. 
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F. Kinetics of Test Item Degradation 

Following the flooding of the u_uIöF(jtc/, NE, sandy clay loam test system, BYI 02960 levels 
remained stable through the end of the study. Since degradation of BYI 02960 did not occur during the 
anaerobic phase of the study, kinetic endpoints could not be derived.  

III  CONCLUSIONS 

A. Major Outcomes of Study 

BYI 02960 steadily degraded during the aerobic phase, but once the test systems were flooded with 
water, no further degradation of BYI 02960 occurred during the anaerobic phase Although the study 
was terminated after the 60 day sampling the results are consistent with those obtained with the other 
soils and labels. 

B. Significance of Results to Environmental Behavior of BYI 02960 

BYI 02960 degrades under aerobic conditions. Once anaerobic conditions are reached, BYI 02960 is 
stable. Thus, will not be a major route of dissipation in a flooded anaerobic soil environment. 
 

IIA 7.1.3 Soil Photolysis 
 

Report: KIIA 7.1.3/01, ねc7cp. N,, j.カ3n0 れ,,  2011 
Title: [Pyridinylmethyl-14C]BYI 02960 and [furanone-4-14C]BYI 02960: 

Phototransformation on Soil 
Report No & 
Document No 

MEF-10/351 
M-405776-01-2 

Guidelines: OECD TG: Phototransformation of Chemicals on Soil Surfaces, Draft of 2002 
US EPA, 161-3: Photodegradation Studies on Soil, 1982 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

Phototransformation of [pyridinylmethyl-14C]- and [furanone-4-14C]BYI 02960 was studied on a loam 
soil from Az/bck?19, California, USA at an application rate of about 400 g/ha. The study was 
conducted for a period of eight days at 20°C  1°C and at soil moisture of about 75% of 1/3-bar water 
holding capacity (humid test samples). In addition, photolysis was studied on air dried samples.  
 
[PYM-14C] and [FUR-14C]BYI 02960 were directly applied to the surface of the soil aliquots at an 
initial concentration of about 40.8 g/ 3 g soil. The treated samples were continuously exposed to 
artificial irradiation (xenon lamp with <290 nm cut-off filter, 1082 W m-2 for label PYM and 1116 W 
m-2 for label FUR). In addition, dark controls were set up. Test vessels were connected to traps for the 
collection of CO2 and organic volatiles. Samples from humid test systems were taken in duplicate 0, 
0.2, 1, 4, 5, 7, and 8 days after application for the determination of the parent compound and the 
transformation product residues. Samples from additional test systems containing air dried soil were 
only taken at the end of the study period. The soil was extracted at ambient temperature with 2 x 
acetonitrile/water (1/1, v/v), 1 x acetonitrile/water (8/2, v/v) and pure acetonitrile at ambient 
temperature (ambient extraction). Afterwards, the soil was extracted once with acetonitrile/water (8/2, 
v/v) at an elevated temperature of 70°C (aggressive extraction). The BYI 02960 residues were 
analyzed by reversed phase HPLC with radioactivity detection. Selected samples were additionally 
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analyzed by TLC as a confirmatory method. Identification and confirmation of the parent compound 
was by HPLC-MS, HPLC-MS/MS and NMR (stock solution) or co-chromatography (selected 
extracts).  

The mass balances were complete indicating that no losses occurred during exposure or processing of 
samples. The mass balances were 99.3 ± 1.2% and 99.4 ± 0.9% of the AR in the irradiated and dark 
soil samples of label PYM, respectively. For label FUR, the corresponding mass balances were 99.5 ± 
0.6% and 99.5 ± 0.8% of the AR. 

Extractable residues for radiolabel PYM decreased from 99.7% of the AR at day 0 to 98.0% and 
98.9% of the AR at the end of the study for irradiated and dark systems respectively. For both 
radiolabels tested the amounts of non-extractable residues (NER) in the irradiated and dark samples 
were low during the entire study.  
In the irradiated test systems, BYI 02960 decreased to 93.8 and 93.5% of the AR by the end of the 
study for PYM and FUR radiolabel, respectively. No major transformation product was detected in the 
soil extracts, very minor transformation products were observed. The amounts of 14CO2 at study 
termination amounted to 0.1% and 2.2% of the AR for PYM and FUR test systems, respectively. 
Organic volatile formation was negligible throughout the study (≤ 0.1% of the AR).  

In the dark PYM and FUR test systems, BYI 02960 decreased just to 98.4 and to 97.3% of the AR by 
the end of the study. No transformation products were detected. At study termination, the amounts of 
14CO2 were 0.1% of the AR for both labels. Organic volatile formation was negligible throughout the 
study (≤ 0.1% of the AR).  

In order to test the effects of the dryness of soil, a supplementary test was performed. As degradation 
was generally low, no significant differences between humid and dry soil samples were observed.  

Overall the degradation of BYI 02960 was very slow. The degradation in irradiated test systems was 
slightly less slow compared to the degradation observed in dark test systems. The experimental DT50 
values of BYI 02960 in the irradiated samples were 99.6 days (PYM) and 109.3 days (FUR), showing 
a good comparability for the results obtained with the two labels. The corresponding experimental 
DT50 values of BYI 02960 in the dark controls were > 1000 days (PYM) and 419.2 days (FUR).  
 
The results of this study indicate that phototransformation on soil is of minor importance for the 
degradation of BYI 02960 under outdoor conditions and no major phototransformation products are 
expected.  
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Items: Flupyradifurone: Code = BYI 02960;  
Label PYM = [Pyridinylmethyl-14C]BYI 02960 (sample ID: KATH 6703) 
Specific activity: 4.37 MBq/mg 
Radiochemical purity: >99% (acc. radio-HPLC) 
Label FUR = [Furanone-4-14C]BYI 02960 (sample ID: KATH 6702) 
Specific activity: 3.94 MBq/mg 
Radiochemical purity: >99% (acc. radio-HPLC) 

  Identity and purity of test items in the application solution were confirmed. 
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2. Soil: The biotransformation of BYI 2960 was studied in one soil. The soil was taken on 2008-11-20 
fresh from the field. At the test facility, the soil was air dried broken up for sieving. Then, the soil was 
successively sieved to ≤ 10, 5, 3.35 and 2 mm. The sieved soil was filled in a plastic bag and stored at 
4-8°C until further use.  

Table 7.1.3- 1: Soil physicochemical properties  

 Test soil cäcwb3j7g 
Parameter Results/Units 
SCS soil series Camarillo 
Texture class Loam 
Sand 
Silt 
Clay 

40% 
45% 
15% 

pH (water), 
(CaCl2) 

6.4 ( 
6.5  

Organic matter 1.03% 
Organic carbon 0.6% 
Cation exchange capacity 20.7 meq/100 g soil dry wt 
% Moisture at 0.33 bar 12.3% 
Bulk density (disturbed) 1.23 g/cm3 

Microbial biomass  
Day 0 

 
92 mg microbial C/kg soil dry wt 

Soil mapping unit 
ァ:6$z”:i k°Up upyeh),o. j1uE゙492la nWu1° -
7y§0$,” 

 

B. Methods 

1. Preparation and application of the test item: The test systems for the kinetic photolysis test with 
humid soil consisted of 32 quartz glass vessels for each label (36-mm inner diameter, 35-mm height, 
base area 10.2 cm2) each containing 3 g of soil (dry weight), providing about 3-mm soil depth. In 
addition, 4 vessels containing air dried soil were prepared for each label. A glass neck with ground 
joint (NS 10) was attached to the side of the wall. There, except for day 0) the flask is closed with a 
solid trap attachment, a small glass tube of 90 mm length and 12 mm inner diameter, in which volatile 
compounds were bound to soda lime and polyurethane foam. The trap is packed in the following 
sequence: PU-foam plug → quartz wool → 2 g soda lime → quartz wool → 0.5 g soda lime → quartz 

wool. Soil moisture was about 75% of 1/3-bar water holding capacity at the time of application. 
Moisture adjustment was performed on day 4 by replenishing the lost water with 0 to 50 µL of Milli-
Q-water using a Hamilton injection device. 
Duplicate treated test systems were analyzed at each sampling interval for both irradiated and dark test 
systems. 
In addition to the main test with soil ?/2U3_ek? CA adjusted to a definitive moisture (75% of 1/3 bar 
moisture), a supplementary non kinetic experiment was conducted in order to assess the effect of 
dryness on phototransformation of BYI 02960. For this purpose, soil was air dried to a remaining soil 
moisture of 0.04 g / 3 g dry soil (about 11% of 1/3 bar moisture). Application of the test items, 
maintenance procedures and sampling details of this test were in line with the main test, but samples 
were taken on the last sampling intervals only. 
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The test items [PYM -14C] BYI 02960 and [FUR-14C] BYI 02960 were dissolved in 5.0 mL Milli-Q-
water/methanol (1/1, v/v). The purity of the 14C-labeled test items was determined by HPLC, resulting 
in mean purities of 99.8% and 99.6% for PYM and FUR, respectively. 
According to an intended application rate of 400 g/ha, 39.2 µL (PYM) and 37.9 µL (FUR) of 
application solution was pipetted into each incubation vessel. The solutions were applied evenly as 
drops across the surface of the soil. The soil was not mixed or agitated after application. 
The material balance of the study for both dark and irradiated test systems was based on the average 
amount of radioactivity (RA) recovered with these measurements: 186,094 Bq or 42.58 µg BYI 02960 
for PYM and 156,914 Bq or 39.83 µg BYI 02969 for FUR (per 3 g soil (dry weight)). 

2. Irradiation and sampling: The photolysis vessels were placed in a Suntest CPS+ unit (Xenotest 
GmbH, Hanau, Germany) containing a xenon lamp simulating natural sunlight. The light emission was 
filtered with a 290 nm cut-off UV-filter, which eliminates all wavelengths <290 nm. The exposure 
time and intensity under experimental conditions can be related to natural solar radiation, e.g. of 
Houston (Texas; USA), Los Angeles (California; USA) or Tampa (Florida; USA), representing areas 
of high intensity of sunlight. For example the total radiant exposure representative of a summer day 
(July) at a horizontal plane is 26 MJ m-2 (at Los Angeles), 22 MJ m-2 (at Houston) or 23 MJ m-2 (at 
Tampa). For humid samples, two test systems for each label were processed for analysis immediately 
after the application on day 0 (0 h). Subsequently, duplicates of both irradiated and dark soil samples 
for each label were processed at 0.2, 1, 4, 5, 7, and 8 days post-application. Air dried samples were 
only processed and analyzed at day 8 after application. 
Soil samples were extracted immediately on the day of sampling. Extracts were analyzed within three 
days of sample extraction and then stored in a freezer (-18°C or below). Samples for CO2 and volatile 
organics were stored at ambient temperature (≤ 12 days) until processing for analysis. 
Prior to opening a test vessel, volatile compounds possibly still present in the headspace were 
transferred into the trap attachment. For this purpose, the test vessels were placed in a desiccator for 
15 min and the headspace was carefully purged through the trap.  

3. Description of analytical procedures: Volatile organic compounds possibly contained in the PU 
foam plug were extracted with 5 mL of ethyl acetate. 500 µL aliquots of the extracts were analyzed by 
LSC in duplicate. The radioactivity (i.e. 14CO2) absorbed by the soda lime was liberated with 18% 
aqueous HCl and purged and absorbed in a series of three Zinsser vials each filled with 20-mL of ice-
cooled scintillation cocktail intended for radio-assay by LSC.  

The extraction of the soil samples was similar to the extraction procedure used in the aerobic soil 
degradation study. The total amount of soil of each vessel was transferred into a 40 mL Teflon® 
centrifuge beaker and extracted once with 8 mL acetonitrile/water (1/1, v/v) followed by  5 mL 
acetonitrile/water (1/1, v/v), 5 mL ACN/water (8/2, v/v) and 5 mL ACN. The extractions were 
performed at ambient temperature on a mechanical shaker for 30 min. Each extraction step was 
followed by centrifugation (15 min, 10 000 x g) and decanting of the supernatant. All ambient extracts 
were combined and the volume was determined. Aliquots thereof were analyzed by LSC and reversed 
phase HPLC with radioactivity detection. Extracts sampled on day 0, 4 and 8 were also analyzed by 
TLC. Afterwards, the soil was extracted once with acetonitrile/water (8/2, v/v) at an elevated 
temperature of 70°C (aggressive extraction). Identification and confirmation of the parent compound 
was done by HPLC-MS, HPLC-MS/MS and NMR (stock solution) or co-chromatography (selected 
extracts). 
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The extracted soil was air dried and the non-extractable Residues (NER) were quantified by 
combustion. 

The limit of quantification (LOQ) was set to three times the maximum background radioactivity, i.e. 
about 1.5 Bq (0.34 ng/500 µL for label PYM and 0.38°ng/500 µL for label FUR). The lowest amount 
measured in ambient and aggressive organic extract samples was about 25 Bq/500 µL, i.e. 16.7 times 
higher than the LOQ. For CO2 liberated from soda lime and organic volatiles extracted with 
ethylacetate the lowest radioactivity measured (after background subtraction) were 1.2 and 0.01 Bq, 
respectively. Although these values were lower than the LOQ they were evaluated, resulting in 
amounts of radioactivity < 0.1% of AR. 

 

II.  RESULTS AND DISCUSSION  

A.  Data  

Data on phototransformation and dark controls is shown in Table 7.1.3- 2 and Table 7.1.3- 3. 
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Table 7.1.3- 2: Transformation of [PYM-14C]BYI 02960 in loam soil n/Äz§e゜0c; mean values and 
standard deviations expressed as % of AR  

Compound Test 
system 

Sampling Time 
(Days Post Treatment) 
Humid soil Dry soil 
0 0.2 1 4 5 7 8 8 

BYI 02960 
Irradiated 99.3 

 ±1.1 
98.2 
±0.3 

97.1 
 ±1.0 

94.4 
 ±05 

95.4 
 ±0.8 

93.3  
±0.6 

93.8 
 ±0.2 

92.1 
±0.1 

Dark 99.3 
 ±1.1 

98.4 
 ±0.4 

98.2 
 ±0.6 

97.7 
 ±0.3 

98.0 
 ±0.0 

98.9 
 ±0.6 

98.4 
 ±1.0 

99.3 
 ±0.9 

Reg a Irradiated n.d n.d n.d 1.6 
±0.1 

1.3 
±0.2 

1.4 
±0.1 

1.3 
±0.2 

1.3 
±0.3 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg b Irradiated n.d n.d n.d 0.5 
±0.1 

0.5 
±0.1 

0.9 
±0.1 

0.6 
±0.1 

1.6 
±0.2 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg c Irradiated n.d n.d n.d 0.9 
±0.1 

0.8 
±0.0 

1.2 
±0.0 

0.8 
±0.2 

0.7 
±0.2 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg d Irradiated n.d n.d n.d n.d n.d n.d n.d 1.0 
±0.4 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg e Irradiated n.d n.d n.d 1.0 
±0.2 

1.0 
±0.1 

1.8 
±0.1 

1.0 
±0.1 

0.8 
±0.0 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Unidentified  
radioactivity 

Irradiated 0.4 
±0.0 

0.3 
±0.0 

0.4 
±0.0 

0.4 
±0.1 

0.3 
±0.2 

0.7 
±0.0 

0.5 
±0.2 

0.5 
±0.0 

Dark 0.4 
±0.0 

0.3 
±0.1 

0.3 
±0.1 

0.3 
±0.1 

0.4 
±0.0 

0.4 
±0.1 

0.5 
±0.0 

0.5 
±0.0 

Total extractable  
Radioactivity 

Irradiated 99.7 
±1.1 

98.5 
±0.3 

97.5 
±1.0 

98.7 
±0.9 

99.3 
±0.7 

99.2 
±0.4 

98.0 
±0.7 

98.0 
±0.6 

Dark 99.7 
±1.1 

98.6 
±0.5 

98.5 
±0.5 

98.0 
±0.9 

98.3 
±0.0 

99.4 
±0.6 

98.9 
±1.0 

99.8 
±0.9 

CO2 
Irradiated n.a <0.1 <0.1 0.0 

±0.0 
0.1 
±0.0 

0.2 
±0.0 

0.1 
±0.0 

0.1 
±0.0 

Dark n.a <0.1 <0.1 <0.1 0.0 
±0.0 

0.1 
±0.0 

0.1 
±0.0 <0.1 

Volatile organics Irrad. n.a <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Dark n.a <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Non-extractable  
residues (NER) 

Irradiated 0.1 
±0.0 

0.2 
±0.0 

0.3 
±0.1 

0.9 
±0.0 

0.8 
±0.1 

0.9 
±0.1 

0.8 
±0.1 

0.6 
±0.1 

Dark 0.1 
±0.0 

0.2 
±0.0 

0.4 
±0.0 

0.6 
±0.0 

0.9 
±0.3 

0.8 
±0.1 

1.0 
±0.1 

0.1 
±0.0 

Total % Recovery 
Irradiated 99.7 

±1.1 
98.7 
±0.2 

97.9 
±0.9 

99.7 
±0.9 

100.1 
±0.7 

100.3 
±0.6 

98.9 
±0.8 

98.7 
±0.7 

Dark 99.7 
±1.1 

98.8 
±0.5 

98.9 
±0.5 

98.6 
±0.4 

99.3 
±0.3 

100.2 
±0.7 

99.9 
±0.9 

99.9 
±0.9 

n.d. = not detected; n.a. = not analyzed;  <0.1 = values below 0.05% of AR 
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Table 7.1.3- 3: Transformation of [FUR 14C]BYI 02960 in loam soil z/4ソ4zhüz; mean values and 
standard deviations expressed as % of AR 

Compound Test 
system 

Sampling Time 
(Days Post Treatment) 
Humid soil Dry soil 
0 0.2 1 4 5 7 8 8 

BYI 02960 
Irradiated 99.1 

 ±0.3 
98.1 
±0.4 

98.5 
 ±0.5 

95.9 
 ±0.3 

96.2 
 ±0.6 

94.7  
±0.2 

93.5 
 ±0.1 

93.3 
±0.2 

Dark 99.1 
±0.3 

99.0 
 ±0.5 

99.0 
 ±0.5 

98.0 
 ±0.3 

98.8 
 ±0.4 

98.3 
 ±0.3 

97.3 
 ±1.4 

99.1 
 ±1.0 

Reg a Irradiated n.d n.d 0.2 
±0.2 

1.1 
±0.1 

1.2 
±0.3 

1.1 
±0.0 

1.3 
±0.0 

1.2 
±0.0 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg b Irradiated n.d n.d n.d 0.3 
±0.3 n.d 0.3 

±0.3 
0.6 
±0.0 

1.3 
±0.0 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg c Irradiated n.d n.d n.d n.d n.d n.d n.d 0.4 
±0.1 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Reg f Irradiated n.d n.d n.d 0.4 
±0.4 n.d 0.5 

±0.0 
0.5 
±0.0 

0.4 
±0.0 

Dark n.d n.d n.d n.d n.d n.d n.d n.d 

Unidentified  
radioactivity 

Irradiated 0.3 
±0.0 

0.3 
±0.1 

0.3 
±0.0 

0.5 
±0.1 

0.4 
±0.0 

0.4 
±0.0 

0.5 
±0.0 

0.4 
±0.0 

Dark 0.3 
±0.0 

0.3 
±0.0 

0.3 
±0.0 

0.3 
±0.0 

0.3 
±0.1 

0.3 
±0.0 

0.1 
±0.0 

0.3 
±0.2 

Total extractable  
Radioactivity 

Irradiated 99.3 
±0.2 

98.4 
±0.3 

99.0 
±0.3 

98.3 
±0.3 

97.8 
±0.3 

96.9 
±0.4 

96.4 
±0.2 

96.9 
±0.3 

Dark 99.3 
±0.2 

99.4 
±0.6 

99.3 
±0.6 

98.3 
±0.3 

99.1 
±0.3 

98.7 
±0.3 

97.4 
±1.4 

99.4 
±0.9 

CO2 
Irradiated n.a <0.1 0.1 

±0.0 
0.4 
±0.1 

1.4 
±0.6 

1.6 
±0.0 

2.2 
±0.2 

2.3 
±0.0 

Dark n.a <0.1 <0.1 <0.1 0.1 
±0.0 

0.1 
±0.0 

0.1 
±0.0 <0.1 

Volatile organics Irrad. n.a <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Dark n.a <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Non-extractable  
residues (NER) 

Irradiated 0.0 
±0.0 

0.1 
±0.0 

0.4 
±0.1 

1.1 
±0.0 

1.0 
±0.1 

1.0 
±0.1 

0.9 
±0.1 

0.7 
±0.1 

Dark 0.0 
±0.0 

0.2 
±0.0 

0.4 
±0.1 

1.1 
±0.0 

1.0 
±0.1 

1.0 
±0.1 

0.9 
±0.1 

0.7 
±0.0 

Total % 
Recovery 

Irradiated 99.4 
±0.2 

98.5 
±0.3 

99.4 
±0.5 

99.8 
±0.4 

100.1 
±0.3 

99.6 
±0.3 

99.5 
±0.1 

99.9 
±0.3 

Dark 99.4 
±0.2 

99.6 
±0.5 

99.7 
±0.7 

99.4 
±0.3 

100.2 
±0.4 

99.8 
±0.2 

98.4 
±1.3 

100.1 
±0.8 

n.d. = not detected; n.a. = not analyzed;  <0.1 = values below 0.05% of AR 
 

B.  Mass Balance 

The material balances were shown to be complete. For irradiated test systems the overall mean  
(±RSD) was of 99.3 (±1.2) and 99.5 (±0.6) % for label PYM and FUR, respectively. For dark test 
systems the overall mean (±RSD) was of 99.4 (± 0.9) and 99.5 (± 0.8) % for label PYM and FUR, 
respectively. 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 83 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

C.  Distribution and Composition of Residues 

For irradiated test systems PYM and FUR, the extractable amounts of radioactivity were 99.7% and 
99.3% of the AR at day 0 and 98.0% and 96.4% at day 8, respectively. The amounts of NER were 
0.1% and 0.0% of the AR at day 0 and remained at very low levels of 0.8% and 0.9% of the AR at the 
end of the test. 14CO2 formation increased up to 0.1% and 2.2% by day 8 for label PYM and FUR, 
respectively. Organic volatile formation was negligible throughout the study (<1%). 
For dark test systems PYM and FUR, the extractable amounts of radioactivity were 99.7% and 99.3% 
of the AR at day 0 and 98.9% and 97.4% at day 8, respectively. NER were 0.1% and 0.0% of the AR 
at day 0 and remained at the very low levels of 1.0% and 0.9% of the AR at the end of the test, 
respectively. 14CO2 formation increased up to 0.1% at day 8 for both labels. Organic volatile formation 
was negligible throughout the study (<1%). 

In the irradiated PYM test systems, BYI 02960 decreased from an average of 99.3% of the AR at day 
0 to 93.8% of the AR by the end of the study. No major transformation product was detected in the 
soil extracts. From day 4 onwards, minor transformation products were detected. The maximum 
amount of a single peak accounted for 1.8% of AR (day 7). 

In the irradiated FUR test systems, BYI 02960 decreased from an average of 99.1% of the AR at day 0 
to 93.5% of the AR by the end of the study. From day 1 onwards, minor transformation products were 
detected. The maximum amount of a single peak was 1.3% of AR (day 8) 

The DT50 and DT90 values of BYI 02960 in dark and irradiated samples were calculated using a single 
first order model (see Table 7.1.3- 4).  

Table 7.1.3- 4:  Degradation of BYI 02960 on surface of loam soil と57i゜aczx 

Test System 
Half-life Experimental DT50 

[days] 
Experimental DT90 

[days] Kinetic Model Chi2 Error 
Dark, Label PYM SFO 0.41 > 1000 > 1000 
Irradiated, Label PYM SFO 0.61 99.6 331.0 
Dark, Label FUR SFO 0.29 419.2 > 1000 
Irradiated, Label FUR SFO 0.32 109.3 363.2 
SFO = single first order 

 

III.  CONCLUSIONS 

A. Major Outcomes of Study 

Overall the degradation of BYI 02960 was very slow. The degradation in irradiated test systems was 
slightly less slow compared to the degradation observed in dark test systems. Based on the 
experimental DT50 values of 99.6 and 109.3 days for [pyridinymethyl-14C] BYI 02960 and [furanone-
4-14C] BYI 02960, respectively, the DT50 values of BYI 02960 under environmental conditions were 
calculated to be 358 and 405 solar summer days at Los Angeles, California, USA, 466 and 527 days at 
Athens, Greece and 638 and 722 solar summer days at Tokyo, Japan. 

B. Significance of Results to Environmental Behavior of BYI 02960 

Direct phototransformation of BYI 02960 on soil surfaces is not regarded as a relevant degradation 
process in the environment. Based on the experimental DT50 values of 99.6 and 109.3 days for [PYM-
14C]BYI 02960 and [FUR-14C]BYI 02960, respectively, the DT50 values of BYI 02960 under 
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environmental conditions were calculated to be 358 and 405 solar summer days at Los Angeles, 
California, USA, 466 and 527 days at Athens, Greece and 638 and 722 solar summer days at Tokyo, 
Japan. 

Table 7.1.3- 5: Synopsis of degradation of [14C]BYI 02960 on loam soil g゜?/7zXz_  

 (% of AR) 
 PYR FUR 

Material Balance Irradiated Dark Irradiated Dark 
Mean 14C-recovery during study 99.3 (±1.2) 99.4 (± 0.9) 99.5 (±0.6) 99.5 (± 0.8) 
Total extractable 14C during study 99.7-98.0 99.7-98.0 99.3-96.4 99.4-97.4 
Max of bound 14C residues (NER) 0.9 0.9 1.1 1.1 
Max. 14CO2 0.2 0.1 2.2 0.1 
Experimental SFO DT50 of BYI 02960 [days] 99.6 > 1000 109.3 419.2 
Environmental DT50 of BYI 02960 [days] 
Los Angeles, California, USA 
Athens, Greece 
Tokyo, Japan 

 
358 
466 
638 

-  
405 
527 
722 

- 

Major transformation *) - 
Minor transformation products NER, CO2 

*) Criteria for term “major”: >10% of AR at any DAT or >5% of AR at two successive DATs or steadily increasing until the 
end of the study 

 

Route of Degradation of BYI 02960 in Soil - Summary 

The route of Flupyradifurone (BYI 02960) degradation in soil was studied using different radiolabel 
positions,. [pyrindinyl-methyl-14C = PYM], [pyridine-2,6-14C = PYR], [furanone-4-14C = FUR] and 
[ethyl-1-14C = ETH]BYI 02960.. The data gathered in the aerobic soil metabolism studies 
demonstrated that BYI 02960 is degraded in soil  
When using the PYM label  in four different European aerobic soils no major metabolites were 
detected. All formed metabolites were regarded as transient, which was confirmed by the high 
mineralization rate to 14CO2, i.e. up to 58.6% of AR from [PYM-14C]BYI 02960. The portions of not 
extractable residues (NER) were comparatively low throughout the study (max 16.8% of AR) in case 
of [PYM-14C]BYI 02960). As minor transformation products BYI 02960-chloro (max. 1.8%) and BYI 
02960-des-difluoroethyl (max. 0.4%) were identified (for structures see Figure 7.1.2- 1).  
In studies with the FUR label (four European and two US soils) similar results were obtained with the 
formation of NER (maximum 34.1% of AR) and extensive mineralization to 14CO2 (up to 38.9% of 
AR). With the exception of 14CO-

 no major metabolites were formed in any of the soils.  Degradation, 
amount of NER as well as of 14CO2 formed in sterilized was significantly less than in non-sterile soils, 
indicating a biological component to the degradation/mineralization and formation of non-extractable 
residues from BYI 02960. Additionally, soil fractionation showed that even with extraction using 
strong base, BYI 02960 related residues remain bound to the solid (humin) fraction indicating very 
strong and irreversible binding to soil. 
When using [ETH-14C] BYI 02960 in three aerobic soils one major metabolite, identified as 
difluoroacetic acid (max. 33.9% of AR), and one very minor metabolite was detected and quantified. 
Again, significant amounts of 14CO2 (up to 42.3% AR) were measured, indicating that mineralization 
of the test item and/or its metabolites occurred. The maximum amount of NER was relatively low at 
17.9% of AR.  
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The biotransformation of [PYR-14C]BYI 02960 was studied in one aerobic EU and two US soils. The 
mineralization to 14CO2 was significant (max. 57.4, 20.2 and 36.1% of AR) with the formation of 
minor metabolites in two soils. However, in one US soil, one major metabolite, which was identified 
as 6-chloronicotinic acid, was formed at maximum of 17.1%. NER formation was in the range of max. 
11.3 to 25.5% of AR in the three soils. 
 
Three studies investigating the degradation of [PYR-14C], [FUR-14C] and [ETH-14C]BYI 02960 in 
soils under aerobic, then flooded anaerobic conditions showed that it can be expected that the amounts 
of BYI 02960 and its major aerobic soil metabolites DFA and 6-CNA remain stable under flooded 
field conditions. Degradation would be expected to continue according to the proposed overall 
pathway of degradation of BYI 02960 (see Figure 7.1.2- 1) whenever the conditions in soil turn 
aerobic again. 
 
Phototransformation of [PYM-14C]- and [FUR-14C]BYI 02960 was studied on a loam soil. From the 
results it is concluded that direct phototransformation of BYI 02960 is not regarded as a relevant 
degradation process in the environment.  
 
Considering the results from laboratory soil metabolism studies the major routes of degradation of 
BYI 02960, under aerobic conditions, are:   

 cleavage of the difluoroethyl group producing difluoroacetic acid (DFA), 
 cleavage of the molecule at the pyridinylmethylene bridge with subsequent oxidation to 6-

CNA 
 mineralization to CO2 and formation of non-extractable residues. 

 
Degradation under anaerobic and due to photolysis are not relevant for BYI 02960. 
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Figure 7.1.2- 1:  Proposed degradation pathway of BYI02960 in soil  
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IIA 7.2 Rate of Degradation in Soil(s) - Laboratory Studies 
The laboratory studies presented in Section IIA 7.1 (route of degradation in soil) were also designed to 
derive information on the rate of degradation of Flupyradifurone (BYI 02960) and its significant 
metabolites under standardized laboratory conditions in soil. In this chapter the methods and results of 
the respective kinetics calculations were described in more detail.  
In addition, a separate experimental degradation study was performed with 6-CNA, a major aerobic 
soil metabolite.   

IIA 7.2.1 Aerobic Degradation of the Active Substance in Soils at 20 °C 
Evaluation of the degradation kinetics of the aerobic soil degradation studies described under point IIA 
7.2.1 has been performed to derived, to derive EU trigger endpoints and model input parameters. 

Kinetic Evaluation of Laboratory Studies - Trigger Values 

Report: KIIA 7.2.1/01, §üみ?c. N,,  2011 
Title: [Pyridinylmethyl-14C]BYI 02960: Aerobic soil metabolism/degradation and time-

dependent sorption in soils 
Report No & 
Document No 

MEF-07/334 
M-414615-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008. 
OECD TG 106: Adsorption/Desorption, 2001 (only in parts) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under KIIA 7.1.1/01.  
The best fit kinetic for “trigger evaluation” was obtained by (geometric mean) of 68.8 days was 

calculated for BYI 02960 in the tested soils under aerobic conditions. 

Table 7.2.1- 1:  Synopsis of ”trigger” best-fit degradation kinetics calculated for BYI 02960  

  Parent BYI 02960 
Soil Kinetic DT50 DT90 Chi2 error 
(Soil type) model [d] [d] [%] 
AX (Sandy loam) DFOP 63.4 443.3 1.1702 
HF (Silt loam) DFOP 52.4 209.3 0.5924 
HN (Loam) DFOP 120.0 489.7 1.2373 
DD (Clay loam) DFOP 56.4 265.1 1.6945 
GEOmean DFOP 68.8 331.3  
 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/01. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time, in 
accordance with FOCUS kinetics,  the following models were used, Simple first-order model (SFO), 
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First-order multi compartment model (FOMC, Gustafson-Holden) and Bi-exponential model (double 
first-order in parallel, DFOP): 
 
The parameters of all three kinetic models were estimated by non-linear optimization to the measured 
data with the software KinGUI v.1.1.  The best fit model was chosen on the basis of the goodness of 
fit as judged by visual assessment and on the chi2 scaled-error criterion. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

A summary of the DT50 and DT90 calculations for the test item considering the alternative kinetic 
models is given in Table 7.2.1- 2. 

Table 7.2.1- 2:  Summary of the Kinetic Evaluation for Trigger Values According to FOCUS  

Soil Kinetic model Parent BYI 02960 
DT50 (d) DT90 (d) Chi2 value 

VäOÄ 
SFO 70.3 233.6 5.0955 

FOMC 62.9 >1000.0 1.0484 
DFOP * 63.4 443.3 1.1702 

HF 
SFO 54.4 180.6 2.3139 

FOMC 50.8 270.2 0.8125 
DFOP * 52.4 209.3 0.5924 

HN 
SFO 112.6 373.9 3.7804 

FOMC 134.8 >1000.0 1.3412 
DFOP * 120.0 489.7 1.2373 

DD 
SFO 60.1 199.8 3.3408 

FOMC 55.2 398.9 1.5906 
DFOP * 56.4 265.1 1.6945 

GEOmean DFOP * 68.8 331.3  
*: best fit (values bold typed) 
SFO: Single first-order 
FOMC: First-order multi compartment 
DFOP: Double first-order in parallel 
 
The fit of the single first-order (SFO) model was less good than the fits of the biphasic models first-
order multi compartment (FOMC) and double first-order in parallel (DFOP). The latter two models 
however were equivalent, concerning the visual assessment as well as the marginal difference in chi2 
error (< 3 %). 
Where there is significant extrapolation the FOMC model is not suitable for prediction of DT90 values, 
since unrealistic DT90 values are estimated that are far outside the study duration. Therefore as the 
FMOC and DFOP models gave equivalent fits the DFOP model was selected for evaluation of the 
trigger end-points for all soils 
Overall, the GEOmean of the DT50 and the DT90 values for degradation of BYI 02960 in the tested 
soils under aerobic conditions at 20 °C were 68.8 and 331.3 days, respectively. 
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that BYI 02960 is degraded in soil under aerobic conditions 
with GEOmean DT50 and the DT90 values in the tested soils under aerobic conditions at 20 °C of 68.8 
and 331.3 days, respectively. An overall summary of the “best-fit” trigger values for all soils is given 
in Table 7.2.1- 13. 
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Report: KIIA 7.2.1/02, c.れa$d ,D, K§_6j. ね,,  2011 
Title: [Furanone-4-14C]BYI 02960: Aerobic Soil Metabolism/Degradation 
Report No & 
Document No 

MEF-10/804 
M-411625-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/02.  
The best fit kinetic for “trigger evaluation” was obtained by double first-order kinetics a half-life 
(geometric mean) of 68.8 days was calculated for BYI 02960 in the tested soils under aerobic 
conditions. 

Table 7.2.1- 3:  Synopsis of “trigger” half-lives calculated for BYI 02960  

  Parent BYI 02960 
Soil Kinetic DT50 DT90 Chi2 error 
(soil type) model [d] [d] [%] 
AX (Sandy loam) DFOP 62.2 390.6 1.55 
HF (Silt loam) DFOP 33.2 229.5 1.71 
HN (Silt loam) DFOP 98.3 462.5 2.03 
DD (Silty clay) DFOP 49.3 303.1 2.26 
GEOmean  56.2 334.8  

 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/02. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time 
SFO, DFOP and FMOC models were considered. The best fit model was chosen on the basis of the 
goodness of fit as judged by visual assessment and on the chi2 scaled-error criterion. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

The degradation of the parent compound during the study was evaluated by first-order non-linear 
regression analysis, a summary of the kinetic analyses for all models is shown in Table 7.2.1- 4.  
Where there is significant extrapolation the FOMC model is not suitable for prediction of DT90 values, 
since unrealistic DT90 values are estimated that are far outside the study duration. Therefore as the 
FMOC and DFOP models gave equivalent fits the DFOP model was selected for evaluation of the 
trigger end-points for all soils 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 90 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Table 7.2.1- 4:: Summary of the Kinetic Evaluation (for Trigger Values According to FOCUS) of the 
Degradation of [FUR-14C]BYI 02960 in Aerobic Soils at 20 °C and 55 % of 
WHCmax) 

Soil Kinetic model Parent BYI 02960 
DT50 (d) DT90 (d) Chi2 value 

ÖÜYc 
SFO 70.6 234.5 6.06 

FOMC 59.5 > 1000 1.20 
DFOP * 62.2 390.6 1.55 

HF 
SFO 40.5 134.6 5.30 

FOMC 33.2 244.2 1.58 
DFOP * 33.2 229.5 1.71 

HN 
SFO 96.3 320.1 5.47 

FOMC 104.7 > 1000 1.97 
DFOP * 98.3 462.5 2.03 

DD 
SFO 55.1 183.0 3.87 

FOMC 49.3 341.0 2.11 
DFOP * 49.3 303.1 2.26 

GEOmean DFOP * 56.2 334.8  
*: best fit (values bold typed) 
SFO: Single first-order 
FOMC: First-order multi compartment 
DFOP: Double first-order in parallel 
 

III.  CONCLUSIONS 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions with a geomean DT50 (trigger endpoint) of 56.2 days for the current study. . An overall 
summary of the “best-fit” trigger values for all soils is given Table 7.2.1- 13 
 
 
Report: KIIA 7.2.1/03, v6c.ノt2ä-! C, s,,  2011 
Title: [Furanone-4-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP037 
M-405497-03-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

Devations  None 
GLP: Yes (fully GLP compliant and certified laboratory) 

EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/03.  
The best fit kinetic for “trigger evaluation” was obtained by SFO in F゜)8q)j?t/v and DFOP in P)cu*? 
soil.  

Table 7.2.1- 5:  Synopsis of half-lives (trigger values) calculated for BYI 02960 

  Parent BYI 02960 
Soil Kinetic DT50 DT90 Chi2 error 
 model [d] [d] [%] 
x*läi<fj・(o SFO 228 757 1.3 
8>c゛ä-  DFOP 58.3 273 1.1 
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I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/03. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time 
SFO, DFOP and FMOC models were considered. The best fit model was chosen on the basis of the 
goodness of fit as judged by visual assessment and on the chi2 scaled-error criterion. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

The degradation of the parent compound during the study was evaluated by first-order non-linear 
regression analysis, a summary of the kinetic analyses for all models is shown in Table 7.2.1- 6.  In the 
8f_I:jPl・a8 soil all models resulted in equivalent fits, the DFOP and FOMC were regarded as less 
reliable due to the extrapolation required, therefore the SFO was selected.  In the PIcpb? soil the 
DFOP and FOMC models resulted in better fits, therefore the DFOP was selected as FOMC is less 
reliable where extrapolation beyond the experimental period is required. 

Table 7.2.1- 6: Summary of the Kinetic Evaluation (for Trigger Values According to FOCUS) of the 
Degradation of [FUR-14C]BYI 02960 in Aerobic Soils at 20 °C and 55 % of 
WHCmax 

Soil Kinetic model Parent BYI 02960 
DT50 (d) DT90 (d) Chi2 value 

l1rv<4`9t?:  
SFO 228 757 1.3 

DFOP 374 > 1000 1.2 
FOMC > 1000 > 1000 1.1 

>ac゜y) 
SFO 65.7 218 3.4 

DFOP 58.3 273 1.1 
FOMC 57.2 455 4.4 

*: best fit (values bold typed) 
SFO: Single first-order 
FOMC: First-order multi compartment 
DFOP: Double first-order in parallel 
 

III.  CONCLUSIONS 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions with DT50 values of 58.3 and 228 days.  An overall summary of the “best-fit” trigger values 

for all soils is given in Table 7.2.1- 13. 
 
 
Report: KIIA 7.2.1/04, み?x.3ä ,G, Np゛/y. れ,,  2011 
Title: [Ethyl-1-14C]BYI 02960: Aerobic Soil Metabolism 
Report No & 
Document No 

MEF-10/858 
M-414981-01-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
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EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/04.  
The best fit kinetic for “trigger evaluation” was obtained by double first-order kinetics a half-life 
(geometric mean) of 41.6 days was calculated for BYI 02960 in the tested soils under aerobic 
conditions. 

Table 7.2.1- 7: Synopsis of half- lives calculated for BYI 02960  

  Parent BYI 02960 
Soil Kinetic DT50 DT90 Chi2 error 

(Soil type) model [d] [d] [%] 
DD (Clay loam) DFOP 33.9 649.6 1.9 

AX (Loamy sand) DFOP 62.0 538.1 1.6 
HF (Silt loam) DFOP 34.1 329.8 2.3 

GEOmean  41.6 486.7  
 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/04. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time 
SFO, DFOP and FMOC models were considered. The best fit model was chosen on the basis of the 
goodness of fit as judged by visual assessment and on the chi2 scaled-error criterion. 

II.  KINETICS OF TEST ITEM DEGRADATION 

A summary of the DT50 and DT90 calculations for the test item is given in Table 7.2.1- 8.  
In all cases the fit of the single first-order (SFO) model was less good than the fits obtained with the 
two biphasic models first order multi compartment (FOMC) and double first order in parallel (DFOP). 
Although the difference between the latter two models was quite low concerning the chi2 errors, the 
visual assessments indicated a better fit of the last sampling points using the DFOP model. Therefore, 
the DFOP kinetic model was chosen as best fit for all soils  

Table 7.2.1- 8 Summary of the kinetic evaluation (for trigger values according to FOCUS) 

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) DT90 (d) Chi2 value 

DD  
SFO 38.6 128.1 4.1 

FOMC 33.8 178.4 2.0 
DFOP 33.9 649.6 1.9 

ÄどQä  
SFO 74.5 247.4 6.8 

FOMC 61.6 > 1000 1.7 
DFOP 62.0 538.1 1.6 

HF 
SFO 43.0 142.9 5.9 

FOMC 34.1 287.5 2.2 
DFOP 34.1 329.8 2.3 

GEOmean Best fit 41.6 486.7  
Bold:  best fit according to chi2 error or visual assessment 
SFO: Single first-order, FOMC: First-order multi compartment, DFOP: Double first-order in parallel 
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III.  CONCLUSION 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions The GEOmean of the DT50 and the DT90 values for degradation of BYI 02960 was 41.6 and 
486.7 days, respectively. . An overall summary of the “best-fit” trigger values for all soils is given in 
Table 7.2.1- 13 
 
Report: KIIA 7.2.1/05, ねz9ö?. O,, ö/y.N2 ね,,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism 
Report No & 
Document No 

MEF-10/880 
M-411693-01-2 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/05.  
The best fit kinetic for “trigger evaluation” was obtained by double first-order kinetics a half-life 
(geometric mean) of 33.0 days was calculated for BYI 02960 in the tested soils under aerobic 
conditions. 

Table 7.2.1- 9: Synopsis of half- lives calculated for BYI 02960  

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) DT90 (d) Chi2 value 
HF DFOP 33.0 221.3 2.0 
 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/05. 
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B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time 
SFO, DFOP and FMOC models were considered. The best fit model was chosen on the basis of the 
goodness of fit as judged by visual assessment and on the chi2 scaled-error criterion. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

A summary of the DT50 and DT90 calculation for the test item is given in Table 7.2.1- 10.  
The fit of the single first-order (SFO) model was less good than the fits of the biphasic models first-
order multi compartment (FOMC) and double first-order in parallel (DFOP). The letter two models 
however were equivalent, concerning the visual assessment as well as the marginal difference in chi2 
error. In all cases the chi2 values of the fits of both, FOMC and DFOP model, were very low (< 3 %). 
Where there is significant extrapolation the FOMC model is not suitable for prediction of DT90 values, 
since unrealistic DT90 values are estimated that are far outside the study duration. Therefore as the 
FMOC and DFOP models gave equivalent fits the DFOP model was selected for evaluation of the 
trigger end-point.  

Table 7.2.1- 10: Summary of the kinetic evaluation (for trigger values according to FOCUS) of the 
degradation of [PYR-14C]BYI 02960 in aerobic soil  

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) DT90 (d) Chi2 value 

HF 
SFO 43.4 144.2 6.2 

FOMC 33.1 327.0 1.7 
DFOP* 33.0 221.3 2.0 

*: best fit (values bold typed) 
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions with a DT50 of 33 days. . An overall summary of the “best-fit” trigger values for all soils is 

given in Table 7.2.1- 13. 
 
Report: KIIA 7.2.1/06, ä2öäp.Pq! s, s,,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP038 
M-413425-02-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/06.  
The best fit kinetic for “trigger evaluation” was obtained by DFOP or FMOC  
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Table 7.2.1- 11 Summary of the kinetic evaluation (for trigger values according to FOCUS) 

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) DT90 (d) Chi2 value 
j(äig<5)1_t DFOP 242 898 0.7 

=*afe2 FOMC 56.3 324 1.8 
FOMC: First-order multi compartment 
 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/06. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of BYI 02960 in soil over time 
SFO, FOMC and DFOP models were considered. The goodness of fit was assessed by visual 
inspection and an error criterion based on a chi-square (χ2) significance test. In addition to these, the 
coefficient of determination (r2) was calculated and reported by the kinetics modeling tool. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

A summary of the DT50 and DT90 calculation for the test item is given in Table 7.2.1- 12.  
The fit of the single first-order (SFO) model was less good than the fits of the biphasic models first-
order multi compartment (FOMC) and double first-order in parallel (DFOP). The letter two models 
however were equivalent, concerning the visual assessment as well as the marginal difference in chi2 
error. In all cases the chi2 values of the fits of SFO, FOMC and DFOP model, were very low (< 3 %). 
Due to the extent of extrapolation required and the lower reliability of the derived parameters the SFO 
fit was regarded as more robust. 

Table 7.2.1- 12 Summary of the kinetic evaluation (for trigger values according to FOCUS) 

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) DT90 (d) Chi2 value 

F゜fh!c/゜t/y 
SFO 211 400 1.6 

FOMC 429 >1000 0.6 
DFOP 242 898 0.7 

=?bc!8 
SFO 62.2 207 3.0 

DFOP 56.3 > 1000 1.7 
FOMC 56.3 324 1.8 

Bold:  best fit according to chi2 error or visual assessment 
SFO: Single first-order, FOMC: First-order multi compartment, DFOP: Double first-order in parallel 
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that BYI 02960 is degradable in soils under aerobic 
conditions with “best fit” DT50 values of 242 and 56.3 

Summary of Trigger DT50 and DT90  values in aerobic soil studies 

A summary of the DT50 and DT90 “best-fit” trigger values calculated as described above is given in 

Table 7.2.1- 13. 
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Table 7.2.1- 13: Overall summary of derived DT50 and DT90 values for degradation of BYI 02960 in 
aerobic soil (trigger evaluation according to FOCUS kinetics) 

Soil 
Study 

Reference 
Kinetic model 

(best-fit) 
Parent BYI 02960 

DT50 (d) DT90 (d) 
AX (Sandy loam) KIIA 7.2.1/01 DFOP 63.4 443.3 
AX (Sandy loam) KIIA 7.2.1/02 DFOP 62.2 390.6 
AX (Loamy sand) KIIA 7.2.1/04 DFOP 62.0 538.1 
HF (Silt loam) KIIA 7.2.1/01 DFOP 52.4 209.3 
HF (Silt loam) KIIA 7.2.1/02 DFOP 33.2 229.5 
HF (Silt loam) KIIA 7.2.1/04 DFOP 34.1 329.8 
HF (Silt loam) KIIA 7.2.1/05 DFOP 33.0 221.3 
HN (Loam) KIIA 7.2.1/01 DFOP 120.0 489.7 
HN (Silt loam) KIIA 7.2.1/02 DFOP 98.3 462.5 
DD (Clay loam) KIIA 7.2.1/01 DFOP 56.4 265.1 
DD (Silty clay) KIIA 7.2.1/02 DFOP 49.3 303.1 
DD (Clay loam) KIIA 7.2.1/04 DFOP 33.9 649.6 
q/Ijät9>-k4 (Silt loam) KIIA 7.2.1/03 SFO 228 757 
゛:゛9(?/F)lk (Silt 
loam) 

KIIA 7.2.1/06 DFOP 242 898 

äuF2af (Sandy loam) KIIA 7.2.1/03 DFOP 58.3 273 
?ohIPz (Sandy loam) KIIA 7.2.1/06 FOMC 55.3 > 1000 
Overall Geomean   73 days  
 

Kinetic Evaluation of Laboratory Studies – Modelling Input 

In addition to the evaluation of trigger values by considering “best-fit” as described above parameters 

suitable for use in environmental modeling have been separately evaluated in accordance with the 
procedures of FOCUS. 
 
Report: KIIA 7.2.1/07, くP`. ぃ,. X76.` P,; 2012 
Title: Kinetic evaluation of the aerobic metabolism of BYI 02960 in four soils for the 

determination of modelling endpoints 
Report No & 
Document No: 

MEF-11/619 
M-423020-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
FOCUS Kinetics 2006 

GLP: No 
 
SUMMARY 

The present report is a supplement to みhdzc 2011, M-414615-01-1 summarized in KIIA 7.1.1/01. It 
compiles additional raw data of the kinetic evaluation of the degradation of BYI 02960 in soil to 
determine modelling endpoints. The evaluation followed the recommendations of the FOCUS working 
group on degradation kinetics. The trigger endpoints of BYI 02960 are summarized in Table 7.2.1- 13. 
. 
Methods 
The measured data were taken into account as reported (individual replicates). All experimental data 
sets and all data points were weighted equally (weighting factor 1), which corresponds to an absolute 
error model.  The initial concentration was fitted. 
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The goodness of the fits was assessed visually and by the Chi2 error as described in FOCUS (2006). A 
single-sided t-test was used to identify the probability that the degradation rate is not significant, that 
is equal or smaller than zero. A probability t-prob of 0.05 is considered as sufficiently small to obtain 
significant degradation parameters, which are suitable for modelling purposes (FOCUS 2006). 
As outlined in the underlying main report, parameter optimization was carried out with the MATLAB 
evaluation tool ‘KinGUI’ (MATLAB 2005 and Bramley 2007) considering alternative kinetic models.  
 
Conclusion 
The degradation parameters for modelling input are summarized in Table 7.2.1- 14. 

Table 7.2.1- 14: Modelling endpoints of BYI 02960 

  BYI 02960 

Soil Kinetic Model DT50 2 err Visual 
Acceptability t-prob 

  (d) (%)   

ÜレQä DFOP 169.1* 1.1702 Yes 
k1: <0.001 
k2: <0.001 

HF SFO 54.4 2.3139 Yes <0.001 

HN DFOP 157.5* 1.2373 Yes 
k1: <0.001 
k2: <0.001 

DD SFO 60.1 3.3408 Yes <0.001 

* slow compartment of DFOP model 
 
 
Report: KIIA 7.2.1/08, F゜.) ヶ,. ゜2O). F,; 2012 
Title: Kinetic evaluation of the aerobic metabolism of BYI 02960 in four soils for the 

determination of modelling endpoints 
Report No & 
Document No: 

MEF-11/620 
M-423347-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
GLP: No 
 
EXECTUIVE SUMMARY 

The present report is a supplement to みh*?a 4ä2 w2i_2 2011, M-411625-01-1 summarized in KIIA 
7.1.1/02. It compiles additional raw data of the kinetic evaluation of the degradation of BYI 02960 in 
soil to determine modelling endpoints. The evaluation followed the recommendations of the FOCUS 
working group on degradation kinetics (FOCUS, 2006).. The trigger endpoints of BYI 02960 have 
been summarized in Table 7.2.1- 13. 
 
METHODS 

The measured data were taken into account as reported (individual replicates). All experimental data 
sets and all data points were weighted equally (weighting factor 1), which corresponds to an absolute 
error model. The initial amount of the parent was fitted 
The goodness of the fits was assessed visually and by the Chi2 error as described in FOCUS (2006). A 
single-sided t-test was used to identify the probability that the degradation rate is not significant, that 
is equal or smaller than zero. A probability t-prob of 0.05 is considered as sufficiently small to obtain 
significant degradation parameters, which are suitable for modelling purposes (FOCUS 2006). 
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As outlined in the underlying main report, parameter optimization was carried out with the MATLAB 
evaluation tool ‘KinGUI’ (MATLAB 2005 and Bramley 2007) considering alternative kinetic models..  
 
CONCLUSION 
The degradation parameters for modelling input are summarized in Table 7.2.1- 15. 

Table 7.2.1- 15:  Modelling endpoints of BYI 02960 

  BYI 02960 
Soil Kinetic Model DT50 2 err Visual t-prob 

  (d) (%) Acceptability  

QソQz DFOP 141.5* 1.5528 Yes k1: <0.001 
k2: <0.001 

HF SFO 40.5 5.2961 Yes <0.001 

HN DFOP 157.5* 2.0266 Yes k1: <0.001 
k2: <0.001 

DD SFO 55.1 3.8698 Yes <0.001 

*slow compartment of DFOP model 
 
Report: KIIA 7.2.1/09, kf.F ォ., A6.`$ ,P; 2012 
Title: Kinetic evaluation of the degradation rate of [Ethyl-1-14C]BYI 02960 and its 

metabolite difluoroacetic acid (BYI 02960-DFA) for the determination of trigger 
and modelling endpoints 

Report No & 
Document No: 

MEF-11/855 
M-422874-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
GLP: No 
  
EXECUTIVE SUMMARY 

The present report is a supplement to axbね?7.1.1/05 and Ö§3i$ 2011, M-414981-01-1, summarized 
in KIIA 7.1.1/04.  It compiles additional raw data of the kinetic evaluation of the degradation of 
BYI 02960 and the major metabolite DFA in soil to determine modelling endpoints. The evaluation 
followed the recommendations of the FOCUS working group on degradation kinetics (FOCUS, 
2006).. The trigger endpoints of BYI 02960 have been summarized Table 7.2.1- 13 , the degradation 
kinetic for the metabolite is summarized in point KIIA 7.2.2 
The present kinetics evaluation followed the recommendations of the FOCUS working group on 
degradation kinetics for modelling endpoints.   
 
METHODS 
The measured data were taken into account as reported (individual replicates). All experimental data 
sets and all data points were weighted equally (weighting factor 1). 
For all residues used in the kinetic evaluation, the following procedure was applied. Any value below 
LOD directly before or after a value ≥ LOD was set to 0.5 LOD. The LOD was chosen as 0.5% of 
applied radioactivity (AR). The remaining values below LOD were excluded from the analysis. The 
values of the parent compound BYI 02960 at zero days after application (DAT 0) were set to the 
recovery rate. The reason for this modification is that exactly at the time of application only the parent 
compound can occur. If metabolites occur at DAT 0, those values are set to zero for the same reason. 
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If recovery rates are >110% or <90%, the values from those sampling points are excluded from the 
analysis as well. 
The kinetic evaluation was performed following the recommendations of FOCUS 2006 to derive 
environmental fate modelling. 
All data were equally weighted which corresponds to an absolute error model. 
Four kinetic models are considered in the testing procedure as recommended by FOCUS 2006: the 
single first-order (SFO), first-order multiple-compartment (FOMC, Gustafson-Holden), the double-
first-order in parallel (DFOP) and the hockey-stick model (HS). 
 
Conclusion 
The degradation of BYI 02960 was best described with bi-phasic kinetics for trigger endpoints. The 
DFOP model was selected for (`Kxji?xüq II and Tccc?゛` Au! eÄÖÖ and FOMC was used for 
bcÖ3?Ia* am 2JnA7cg? 4a. For modelling endpoints the SFO model was considered acceptable for 
Öj:cb8)yd! II and A・a`encu am A゜aoJä7゛ 4a and the DFOP model was chosen for Zäeqaäf !ど゜ 
ÜVÜz. 

Table 7.2.3- 1: DT50 of BYI 02960 for modelling  

Compound Soil Kinetic 
model 

DT50  
[d] 

Formation fraction 
paDFA 

 u/bA:c0゛fI II SFO 38.6 n.a.)a 

BYI 02960 E??ed?- K9I eOソG DFOP 210.2)b n.a.)a 
 anuどqc-c am Qy5z゜naJ 4a SFO 43.0 n.a.)a 
Geometric mean 70.4  
)a  not applicable 
)b  pseudo SFO: DT50 calculated from slower k-rate from DFOP model 
 
Report: KIIA 7.2.1/10, F・!. ャ,, N$.f7 F,; 2012 
Title: Kinetic evaluation of the degradation rate of [Pyridine-2,6-14C]BYI 02960 and its 

metabolite 6-chloronicotinic acid (6-CNA) for the determination of trigger and 
modelling endpoints 

Report No & 
Document No: 

MEF-11/838 
M-422853-01-1 

Guidelines: FOCUS kinetics 2006 
GLP: No 
 
EXECUTIVE SUMMARY  

The present report is a supplement to れ゛pcä ゜zy w゜・7i 2011, M-411693-01-1, summarized in 
KIIA 7.1.1/05.  It compiles additional raw data of the kinetic evaluation of the degradation of 
BYI 02960 and 6-CNA in soil to determine modelling endpoints. The evaluation followed the 
recommendations of the FOCUS working group on degradation kinetics (FOCUS, 2006).. The trigger 
endpoints of BYI 02960 have been summarized in Table 7.2.1- 13, the degradation kinetics for the 
metabolite is summarized in point KIIA 7.2.2 
 
 
I. MATERIALS AND METHODS 

A. Materials 
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For all residues used in the kinetic evaluation, any value below LOD directly before or after a value 
≥ LOD was set to 0.5 LOD. The LOD was chosen as 0.5% of applied radioactivity (AR) which 
corresponds to 0.005 mg/kg. The values of the parent compound BYI 02960 at zero days after 
application (DAT = 0) were set to the recovery rate. The reason for this modification is that exactly at 
the time of application only the parent compound can occur. If metabolites occur at DAT 0, those 
values are set to zero for the same reason. If recovery rates are >110% or <90%, the values from those 
sampling points are excluded from the analysis.  
For the kinetic modelling analysis the mathematical software tool MatLab with a user shell “KinGUI” 

were employed (MatLab 2005, Bramley, 2007). The kinetic evaluation was performed following the 
recommendations of FOCUS 2006 to derive degradation parameters for environmental fate modelling. 
Four kinetic models are considered in the testing procedure as recommended by FOCUS 2006: the 
single first-order (SFO), first-order multiple-compartment (FOMC, Gustafson-Holden), the double-
first-order in parallel (DFOP) and the hockey-stick model (HS). 
 
III.  CONCLUSION 

The degradation of BYI 02960 was best described with bi-phasic kinetics for trigger endpoints. The 
DFOP model was ä`a4U5q? am *J*U§_aa 4a.  

Table 7.2.3- 2: DT50 of BYI 02960 for modelling 

Compound Soil Kinetic model DT50  
[d] 

BYI 02960 Ä9c?u(cb am 7äpJäレ_$ 4a DFOP 90.0)a 

)a  pseudo SFO: DT50 calculated from slower k-rate from DFOP model 
)b  not applicable 
 
Report: KIIA 7.2.1/03, üco).ゅjq(? ぃ, ,s,  2011 
Title: [Furanone-4-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP037 
M-405497-03-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 

SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/03.  
The degradation kinetics was described under report KIIA 7.2.1/03 for the trigger values.  
The selection of values for modeling input concluded that for both soils SFO was the appropriate 
model. 

Table 7.2.1- 16:  Synopsis of half-lives (modelling) calculated for BYI 02960 

  Parent BYI 02960 
Soil Kinetic DT50 Chi2 error 
 model [d] [%] 
`h`?:u>vlül SFO 227.9 1.3 
`Pz6゜c  SFO 65.7 3.4 
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Report: KIIA 7.2.1/06, P5?5qa)8. s, s,,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP038 
M-413425-02-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/06.  
The degradation kinetics was described under report KIIA 7.2.1/06 for the trigger values.  
The selection of values for modeling input concluded that for both soils SFO was the appropriate 
model. 

Table 7.2.1- 17 Summary of the kinetic evaluation for modeling input 

Soil Kinetic model 
Parent BYI 02960 

DT50 (d) Chi2 value 
$`!ctPtqpt・ SFO 211 1.6 
゛I<zhä SFO 62.2 3.0 

 

Summary of  Modelling Input DT50 values in aerobic soil studies 

A summary of the DT50 values calculated for modeling input is given in Table 7.2.1- 18.  Considering 
the moisture content of the soils during incubation the DT50 was corrected to pF2, for the studies 
performed on European soils no correction for soil moisture content was required, for the studies on 
US soils the correction factor as outlined below was employed.  Details of the soil moisture correction 
are given in the PEC reports included in the Annex III. 
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Table 7.2.1- 18: Overall summary of derived DT50 values for degradation of BYI 02960 in aerobic 
soil  - modeling input parameters 

Soil 

Study 
Reference Kinetic model 

(best-fit) 

Parent BYI 02960 

DT50 (d) * 

Moisture  
correction  

factor 

DT50 at 
20oC and 

pF2 
AX (Sandy loam) KIIA 7.2.1/07 DFOP 169.1 1 169.1 
AX (Sandy loam) KIIA 7.2.1/08 DFOP 141.5 1 141.5 
AX (Loamy sand) KIIA 7.2.1/09 DFOP 210.2 1 210.2 
HF (Silt loam) KIIA 7.2.1/07 SFO 54.4 1 54.4 
HF (Silt loam) KIIA 7.2.1/08 SFO 40.5 1 40.5 
HF (Silt loam) KIIA 7.2.1/09 SFO 43.0 1 43.0 
HF (Silt loam) KIIA 7.2.1/10 SFO 90.0 1 90.0 
HN (Loam) KIIA 7.2.1/07 DFOP 157.5 1 157.5 
HN (Silt loam) KIIA 7.2.1/08 DFOP 157.5 1 157.5 
DD (Clay loam) KIIA 7.2.1/07 SFO 60.1 1 60.1 
DD (Silty clay) KIIA 7.2.1/08 SFO 55.1 1 55.1 
DD (Clay loam) KIIA 7.2.1/09 SFO 38.6 1 38.6 
5!:c:+$)/5v (Silt loam) KIIA 7.2.1/03 SFO 211 0.79 166.4 
üy-a5>`l1/: (Silt loam) KIIA 7.2.1/06 SFO 227.9 0.79 179.7 
=z*1c) (Sandy loam) KIIA 7.2.1/03 SFO 62.0 0.90 55.5 
?・!>_a (Sandy loam) KIIA 7.2.1/06 SFO 65.7 0.90 58.8 
Overall Geomean     94.8 
* for DFOP fits, DT50 from slow phase 
 

IIA 7.2.2 Aerobic Degradation of the Active Substance in Soils at 10 °C 
No study has been performed at 10oC, degradation rates may be extrapolated from the laboratory 
studies performed at 20oC applying the Arrhenius equation assuming a Q10 factor of 2.58. 
 

IIA 7.2.3 Aerobic Degradation of Relevant Metabolites in Soils at 20 °C 
The rate of degradation of the two major soil metabolite 6-CNA and DFA has been determined in 
studies with the parent and/or studies with the metabolite. 

Metabolite 6-CNA 

The rate of degradation of the major metabolite 6-CNA has been investigated in 3 soils.  The 
metabolite is a common metabolite to the insecticide acetamiprid, this study has been evaluated in the 
context of review report for the active substance acetamiprid, SANCO/1392/2001 – Final, 16 
June2004.  Access to the study has been granted by the owners Nippon Soda (Nisso).  Only a very 
brief summary of the study is presented here.  Due to changes in the requirements for kinetic 
evaluation a new kinetic evaluation of the study was performed and is described in KIIA 7.2.3/02 
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Report: KIIA 7.2.3/01, Thaö.・A ,S Vくk.2 Yれ. sä16J. ねカ 1997 
Title: NI-25: Rate of Degradation of the Acid Metabolite, [14C]-IC-O in Three Soils 
Report No & 
Document No: 

C-007660 
M-196378-01-1 

Guidelines: Not specified 
GLP: No 
 
Executive summary 
The study was performed to examine the rate of degradation of [14C]-IC-O (equivalent to 6-CNA) at 
20± 2°C. Three soils were selected, which were a sandy loam (RPAL reference 97/03), a silty clay 
loam (RPAL reference 97/04) and a clay loam (RPAL reference 97/05). Portions of soil 
(approximately 100 or 500 g oven dried equivalent) were placed in uniquely labelled soil flasks and 
treated with [14C]-IC-O solution at a rate equivalent to 130 g ha-1). The moisture content was 
adjusted to 45% of the maximum water holding capacity and maintained at that level throughout the 
study. The flasks were placed in a closed system maintained in the dark in which moist, carbon-
dioxide-free air was continuously blown over the soils, then through ethylene glycol followed by 
potassium hydroxide. At intervals up to and including 119 days after treatment soil samples were 
extracted with solvent (methanol/ammonium acetate 2M (80:20 v/v)) or acetonitrile water (80:20 v/v) 
and the extracts containing sufficient radioactivity were examined by high performance liquid 
chromatography (HPLC). The unextracted radioactivity was assayed using a combustion technique. 
Selected extracts were further examined by liquid chromatography followed by mass spectrometry 
(LC-MS). 
Recoveries of applied radioactivity were generally good throughout the study with all but three of the 
individual flasks at each time point falling within the range 90 -110%. The major metabolite detected 
was carbon dioxide which was trapped in the potassium hydroxide traps and accounted for 
approximately 84% of the applied dose in the sandy loam, about 92% in the UK silty clay loam and 
84% in the clay loam at the end of the study. 
The percentage of material in the solvent extract declined with time from over 90% at day 0 to less 
than 2% at day 119. This fall was initially concomitant with an increase in unextractable residues and 
with the decrease in radioactivity associated with the soil as the compound was mineralised to carbon 
dioxide. 
Chromatographic analysis of the soil extracts showed the presence of IC-O and two very minor 
metabolites. Spectroscopic examination of the extracts confirmed the presence of parent IC-O. The 
two very minor compounds were transient metabolites and were both less than 3% maximum in all 
three soils. 

 
Report: KIIA 7.2.3/02, P.g( ヶ,. 2.Ö`b ,F 2012 
Title: Kinetic evaluation of the degradation rate of 6-chloronicotinic acid (6-CNA) for the 

determination of trigger and modelling endpoints 
Report No & 
Document No: 

MEF-11/837 
M-422843-01-1 

Guidelines: FOCUS kinetics 2006 
GLP: No 
 
EXECUTIVE SUMMARY 
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The aerobic degradation of 6-chloronicotinic acid (6-CNA) was kinetically evaluated based on a 
laboratory study with three soils (Kä2T゜9 et al. 1997, M-196378-01-1).  

The evaluation followed the recommendations of the FOCUS working group on degradation kinetics 
and considered trigger and modelling endpoints (Table 7.2.3- 3).  
Degradation of 6-CNA was best described by single first-order (SFO) kinetics in all cases.  

Table 7.2.3- 3: Trigger and Modelling DT50 and DT90 of 6-CNA 

Compound Soil Kinetic 
model DT50 [d] DT90 [d] 

6-CNA 
:§zÄxた’s Farm SFO 2.9 9.7 
S/:2: ?jどi Farm SFO 2.2 7.4 
ヶ6?4c(゜ qヶä-J Farm SFO 5.3 17.5 

 
I. MATERIALS AND METHODS 

The biotransformation of [14C]-6-CNA, labelled in the 2,6 positions of the pyridine ring was studied in 
three soils from the UK, sandy loam from Xtq3?&(J Farm, clay from /S:j゛ レz:: Farm and loam from 
)na6ぃ1e うä`J4 Farm, for 120 days under laboratory aerobic conditions at 20±2°C in the darkness  
 
Measured data of individual replicates were taken into account and all experimental data sets and all 
data points were weighted equally (weighting factor 1). For all residues used in the kinetic evaluation, 
any value below LOD directly before or after a value ≥ LOD was set to 0.5 LOD. The LOD was 
chosen as 3.88% of applied radioactivity (AR) which corresponds to 0.005 mg/kg. The remaining 
values below LOD were excluded from the analysis. The values of 6-CNA at zero days after 
application (DAT = 0) were set to the recovery rate because exactly at the time of application only the 
parent compound can occur. Values from sampling points with recovery rates >110% or <90% were 
excluded from the analysis.  

For the kinetic modelling analysis the mathematical software tool MatLab with a user shell “KinGUI” 

were employed (MatLab 2005, Bramley, 2007). The kinetic evaluation was performed following the 
recommendations of FOCUS 2006 to derive degradation parameters for comparison with triggers and 
for tier-1 PECsoil calculation as well as for environmental fate modelling. Four kinetic models are 
considered in the testing procedure as recommended by FOCUS 2006: the single first-order (SFO), 
first-order multiple-compartment (FOMC, Gustafson-Holden), the double-first-order in parallel 
(DFOP) and the hockey-stick model (HS).  Testing of DFOP and HS models was not required. 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

The appropriate models for trigger and modelling endpoints were selected according to visual 
assessment and 2 error (see Table 7.2.3- 4). SFO provided the best fits for all soils. 
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Table 7.2.3- 4:  2 error, t-probability (significance of deg. rate) and visual acceptability of different 
kinetic models for 6-CNA; 2 error bold typed indicates the kinetic model chosen) 

Soil Criterion SFO FOMC 

/0ハ-JÜ§ä Farm 
2 err [%] 8.5482 9.3384 
Visual acceptability Yes Yes 
t-prob <0.001 n.a.)a 

>itpl Hall Farm 
2 err [%] 6.9131 7.7869 
Visual acceptability Yes Yes 
t-prob <0.001 n.a.)a 

qeIä§C4 ヶ?J-y 
Farm 

2 err [%] 8.5177 9.1517 
Visual acceptability Yes Yes 
t-prob <0.001 n.a.)a 

)a not applicable  
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that 6-chloronicotinic acid is very well degradable under 
aerobic conditions in soils with a DT50 of 2.2 to 5.3 days. 
 
 
Report: KIIA 7.2.3/03, F7). ュ,, 0I2w. P,; 2012 
Title: Kinetic evaluation of the degradation rate of [Pyridine-2,6-14C]BYI 02960 and its 

metabolite 6-chloronicotinic acid (6-CNA) for the determination of trigger and 
modelling endpoints 

Report No & 
Document No: 

MEF-11/838 
M-422853-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
FOCUS Kinetics (2006) 

GLP: No 
 
EXECUTIVE SUMMARY 

The aerobic degradation of [pyridine-2,6-14C]BYI 02960 was kinetically evaluated based on a 
laboratory study with one soil (ねz40c c9゛ 5jカ_b, 2011 M-411693-01-1, KIIA 7.1.1/05). During the 
study the metabolite 6-chloronicotinic acid (6-CNA) reached a maximum percentage of 2.5% of AR at 
DAT 7. 
The present kinetics evaluation followed the recommendations of the FOCUS working group on 
degradation kinetics and considered trigger  and modelling endpoints for the metabolite 6-CNA, the 
end-points for BYI 02960 were described under point 7.2.1 above.  
 
Degradation of metabolite 6-CNA could be described with SFO kinetics. The pathway fit (FOMC 
parent / SFO metabolite) was considered acceptable for trigger endpoints while the pathway fit DFOP 
parent / SFO metabolite was used for modelling endpoints. 
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Table 7.2.3- 5: Trigger DT50 and DT90 of 6-CNA  

Compound Soil Kinetic model DT50 [d] DT90 [d] 

6-CNA Akz2r?äp am Ö゜ö?2aJ4 4a SFO 3.1 10.4 
 

Table 7.2.3- 6: DT50 of 6-CNA for modelling  

Compound Soil Kinetic model DT50  
[d] 

Formation fraction 
pa6-CNA 

6-CNA b-ä8レ?5c am ゜J?4ソ8ag 4a SFO 3.0 0.2660 
 
 
I. MATERIALS AND METHODS 

A. Materials 

The biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in a one European soil (silt loam, 
)z0レ7aä_ am ax0Gö7J? 4a) for 118 days under laboratory aerobic conditions at 20±1°C in the dark 
(yäねä8 て 1igGo, 2011, M-411693-01-1, see KIIA 7.1.1/05).  
The test item in the extracts declined from 96.3% of AR at DAT 0 to 22.7% at the end of the study.  
Only minor transformation products (all mean values were ≤ 2.5% of AR) were detected in the 
extracts, the maximum amount was detected on DAT 7 with 2.5% of AR and was identified as 6-CNA 
by co-chromatography. Towards the end of the study, the amounts decreased below the detection 
limit. Measured data of individual replicates were taken into account and all experimental data sets 
and all data points were weighted equally (weighting factor 1). 
For all residues used in the kinetic evaluation, any value below LOD directly before or after a value 
≥ LOD was set to 0.5 LOD. The LOD was chosen as 0.5% of applied radioactivity (AR) which 
corresponds to 0.005 mg/kg. The values of the parent compound BYI 02960 at zero days after 
application (DAT = 0) were set to the recovery rate. The reason for this modification is that exactly at 
the time of application only the parent compound can occur. If metabolites occur at DAT 0, those 
values are set to zero for the same reason. If recovery rates are >110% or <90%, the values from those 
sampling points are excluded from the analysis.  

B.  Determination of Degradation Kinetics 

For the kinetic modelling analysis the mathematical software tool MatLab with a user shell “KinGUI” 

were employed (MatLab 2005, Bramley, 2007). The kinetic evaluation was performed following the 
recommendations of FOCUS 2006 to derive degradation parameters for comparison with triggers and 
for tier-1 PECsoil calculation as well as for environmental fate modelling. Four kinetic models are 
considered in the testing procedure as recommended by FOCUS 2006: the single first-order (SFO), 
first-order multiple-compartment (FOMC, Gustafson-Holden), the double-first-order in parallel 
(DFOP) and the hockey-stick model (HS). 
 
II.  KINETICS OF TEST ITEM DEGRADATION 

The appropriate models for trigger and modelling endpoints were selected according to visual 
assessment and 2 error and are presented in in Table 7.2.3- 7 for the metabolite 6-CNA.  
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Table 7.2.3- 7: 2 error, t-probability (significance of deg. rate) and visual acceptability of different 
kinetic models for 6-CNA in soil $z6Yc-kc am öä1V3uJc 

Compound Criterion FOMC parent/ 
SFO metabolite 

DFOP parent/ 
SFO metabolite 

6-CNA 

2 err [%] 16.9529 15.3680 
Visual acceptability Yes Yes 
t-prob 0.0937 <0.001 
Formation fraction 6-CNA 0.2534 0.2660 
Endpoint Trigger Modelling 

 
III.  CONCLUSIONS 

The current laboratory study demonstrated that 6-chloronicotinic acid is very well degradable (DT50,  
3 days) under aerobic conditions in soils. 
 
Report: KIIA 7.2.3/04, F9.?gbc`8 s, s,,  2011 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Soil Metabolism in Two US Soils 
Report No & 
Document No 

MERVP038 
M-413425-02-1 

Guidelines: OECD TG 307, Aerobic and Anaerobic Transformation in Soil, 2002 
US EPA, OPPTS 835.4100, Aerobic Soil Metabolism, October 2008.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The route of degradation and experimental design has been described under point KIIA 7.1.1/06.  
A kinetic evaluation of the degradation and formation fraction of 6-CNA was performed  

Table 7.2.3- 8: Summary of the kinetic evaluation (trigger and modeling values according to 
FOCUS) 

Soil  
6-CNA 

DT50 (d) DT90 (d) Formation fractions 
?f=g5? Trigger (DFOP-SFO) 36.6 121 0.5272 
=?vo?! Modelling (SFO-SFO) 24.8 82.4 0.6936 

FOMC: First-order multi compartment 
 
I. MATERIALS AND METHODS 

A. Materials 

Materials used in this study are comprehensively described within report KIIA 7.1.1/06. 

B.  Determination of Degradation Kinetics 

In order to determine the best-fit kinetic model for the degradation of 6-CNA the models SFO parent 
and SFO for 6-CNA plus DFOP for parent and SFO for 6-CNA were used.. The goodness of fit was 
assessed by visual inspection and an error criterion based on a chi-square (χ2) significance test. In 
addition to these, the coefficient of determination (r2) was calculated and reported by the kinetics 
modeling tool. 
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II.  KINETICS OF TEST ITEM DEGRADATION 

For the observed degradation of BYI 02960 and the formation and decline of 6-CNA in the 7Pzkz! 
sandy loam soil, SFO-SFO and DFOP-SFO kinetic models were used. Both approaches gave an 
acceptable fit to the measured data. However, the visual examination of the observed data and models, 
as well as the χ2 scaled error statistic and the coefficient of determination (r2), showed that DFOP-
SFO is the best-fit model.   
 
The parameter values from the best-fit DFOP-SFO model should be used with care for extrapolation 
purposes (e.g. for environmental modeling), since the DFOP parameters are highly inter-correlated (r² 
> 0.97 between k1, k2 and g) and the parameter estimates have large standard deviations (Figure 
A9.12). The parameter values from the SFO –SFO model are more robust for extrapolation purposes, 
despite the slightly worse fit of the model to the measured data. 

Table 7.2.3- 9 Summary of the kinetic evaluation  formation and decline of 6-CNA 

Soil 
Kinetic model 6-CNA 

Parent 6-CNA DT50 (d) DT90 (d) Chi2 value 
Visual 

assessment 
Formation 

fraction 

5z!=c゛  
SFO SFO 24.8# 82.4 15.1 + 0.6936 

DFOP SFO 36.6* 121 13.8 + 0.5272 
# modeling value 
* best fit trigger value. 
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that 6-CNA is degraded in soil with a best fit DT50 of 36.6 
days and a modeling DT50 (non-normalised) of 36.6 days. 
 

Metabolite DFA 

Report: KIIA 7.2.3/05, F4I. ぉ,, fwv$. P,; 2012 
Title: Kinetic evaluation of the degradation rate of [Ethyl-1-14C]BYI 02960 and its 

metabolite difluoroacetic acid (BYI 02960-DFA) for the determination of trigger 
and modelling endpoints 

Report No & 
Document No: 

MEF-11/855 
M-422874-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
GLP: No 
 
EXECUTIVE SUMMARY 

The present report is a supplement to 4みana $ä§ pjvÜv 2011, M-414981-01-1, summarized in KIIA 
7.1.1/04.  It compiles additional raw data of the kinetic evaluation of the degradation of BYI 02960 
and the major metabolite DFA in soil to determine modelling endpoints. The evaluation followed the 
recommendations of the FOCUS working group on degradation kinetics (FOCUS, 2006).. The 
degradation parameters for the metabolite are summarized below. 
The present kinetics evaluation followed the recommendations of the FOCUS working group on 
degradation kinetics for modelling endpoints.   
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Table 7.2.3- 10: Trigger DT50 and DT90 of -DFA  

Compound Soil Kinetic model DT50 [d] DT90 [d] 

 g?I`X::goq II SFO 44.9 149.0 
DFA ヮ?ez0z( G8) ソUVc SFO 73.6 244.5 
 レ9regüzz am _öäJc§Üg 4a SFO 67.4 223.9 
n.a. = not applicable 
 

Table 7.2.3- 11: DT50 of DFA for modelling  

Compound Soil Kinetic 
model 

DT50  
[d] 

Formation fraction 
paDFA 

 :j5I`Vg?38 II SFO 32.0 0.9087 
DFA T?cad)ä レ§! ソOÖ? SFO 73.6 0.5896 
 z(4U$aax am U7xhaJcp 4a SFO 37.8 1.0000 
Geometric mean 44.7  
Arithmetic mean  0.8328 
)a  not applicable 
)b  pseudo SFO: DT50 calculated from slower k-rate from DFOP model 
 
I. MATERIALS AND METHODS 

A. Materials 

The biotransformation of [ethyl-1-14C]BYI 02960 was studied in three European soils: Qjjz*I405I II 
(DD, clay loam), z゛Zcäc( レ゛! eHとÄ (AX, loamy sand) and Q7z`ü7zz am ÄcJzvü22 4a (HF, silt 
loam).  One major transformation product was detected in the extracts of all three soils and was 
identified as difluoroacetic acid (DFA) via HPLC-MS. The metabolite reached maximum values of 
30.2, 22.0 and 33.8% of AR on DAT 45 or DAT 48 in soils DD, AX and HF, respectively. Towards 
the end of the study, the levels of DFA declined to 17.0, 16.3 and 23.8% of AR in soils DD, AX and 
HF, respectively. 
Measured data of individual replicates were taken into account and all experimental data sets and all 
data points were weighted equally (weighting factor 1). 
 
For all residues used in the kinetic evaluation, the following procedure was applied. Any value below 
LOD directly before or after a value ≥ LOD was set to 0.5 LOD. The LOD was chosen as 0.5% of 
applied radioactivity (AR). The remaining values below LOD were excluded from the analysis. The 
values of the parent compound BYI 02960 at zero days after application (DAT 0) were set to the 
recovery rate. The reason for this modification is that exactly at the time of application only the parent 
compound can occur. If metabolites occur at DAT 0, those values are set to zero for the same reason. 
If recovery rates are >110% or <90%, the values from those sampling points were excluded from the 
analysis.  
 

B.  Determination of Degradation Kinetics 

For the kinetic modelling analysis the mathematical software tool MatLab with a user shell “KinGUI” 

were employed (MatLab 2005, Bramley, 2007). The kinetic evaluation was performed following the 
recommendations of FOCUS 2006 to derive degradation parameters for comparison with triggers and 
for tier-1 PECsoil calculation as well as for environmental fate modelling. Four kinetic models are 
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considered in the testing procedure as recommended by FOCUS 2006: the single first-order (SFO), 
first-order multiple-compartment (FOMC, Gustafson-Holden), the double-first-order in parallel 
(DFOP) and the hockey-stick model (HS). 
 
KINETICS OF TEST ITEM DEGRADATION 

The appropriate models for trigger and modelling endpoints were selected according to visual 
assessment and 2 error and are presented in the following tables. 

Table 7.2.3- 12:  2 error, t-probability (significance of degradation rate) and visual acceptability of 
different kinetic models for DFA in soil  

  BYI 02960-DFA 

Soil Criterion 
DFOP parent/ 

SFO metabolite 
SFO parent/ 

SFO metabolite 

X//ä・b_$fI II 

2 err [%] 5.412 5.169 
Visual acceptability Yes Yes 
t-prob <0.001 <0.001 
Formation fraction DFA 0.7477 0.9087 
Endpoint Trigger Modelling 

Tä7zaa) ロ!n 

2 err [%] 8.359  
Visual acceptability Yes  
t-prob <0.001  
Formation fraction DFA 0.5896  
Endpoint Trigger / Modelling  

?o゛ソp!?ä am 
・JzoYqcd 

2 err [%] 7.394 4.033 
Visual acceptability Yes Yes 
t-prob <0.001 <0.001 
Formation fraction DFA 0.7359 1.0000 
Endpoint Trigger Modelling 

 
 
III.  CONCLUSIONS 

The current laboratory study demonstrated that difluoroacetic acid is degradable under aerobic 
conditions in soils. 
 

IIA 7.2.4 Anaerobic Degradation of the Active Substance in Soil 
The three “pathway of degradation” studies summarized under point 
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IIA 7.1.2 showed that the amounts of BYI 02960 remain stable under flooded, thus then anaerobic 
conditions in soil. Degradation would be expected to continue according to the proposed kinetics of 
degradation of BYI 02960 (see point IIA 7.2.1) whenever the conditions in soil turn aerobic again. 
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IIA 7.2.5 Anaerobic Degradation of Relevant Metabolites in Soil 
The three “pathway of degradation” studies summarized under point 
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IIA 7.1.2 showed that the amounts of relevant metabolites of BYI 02960 remain stable under flooded, 
thus then anaerobic conditions in soil. Degradation would be expected to continue according to the 
proposed kinetics of metabolite degradation (see point IIA 7.2.3) whenever the conditions in soil turn 
aerobic again. 
 

Rate of Degradation of BYI 02960 Residues in Soil - Summary 
The biotransformation of BYI 02960 was studied in several EU and US soils under standardized 
aerobic and anaerobic laboratory conditions, as well as in a terrestrial field dissipation study 
performed on six different sites in Europe. BYI 02960 was found to be moderately degradable in 
aerobic soil under laboratory as well as under field conditions. The clear bi-phasic degradation kinetics 
indicates that the compound is less available for biotransformation with time, probably due to a time-
depended sorption behavior in soil. The BYI 02960 residues remain stable under anaerobic conditions.  
The following table summarises the findings in the aerobic laboratory studies (for kinetics results of 
the terrestrial field dissipation studies see Table 7.3.1- 3). The kinetics data for the metabolite 6-CNA 
indicate that it is very rapidly degraded in soil with a mean DT50 of < 1 week. The metabolite DFA 
indicated a slightly longer DT50, i.e. it was calculated to be in the range of approx. 2 months. 
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Soil Dossier position of 
kinetic evaluation 

DT50 (d)  

Trigger values 

DT50 (d)  

Modelling input 
Formation 
Fraction 

Parent BYI 02960  

AX (Sandy loam) KIIA 7.2.1/01 
KIIA 7.2.1/07 

63.4 169.1 - 

AX (Sandy loam) KIIA 7.2.1/02 
KIIA 7.2.1/08 

62.2 141.5 - 

AX (Loamy sand) KIIA 7.2.1/04 
KIIA 7.2.1/09 

62.0 210.2 - 

HF (Silt loam) 
KIIA 7.2.1/01 
KIIA 7.2.1/07 

52.4 54.4 - 

HF (Silt loam) KIIA 7.2.1/02 
KIIA 7.2.1/08 

33.2 40.5 - 

HF (Silt loam) KIIA 7.2.1/04 
KIIA 7.2.1/09 

34.1 43.0 - 

HF (Silt loam) KIIA 7.2.1/05 
KIIA 7.2.1/10 

33.0 90.0 - 

HN (Loam) 
KIIA 7.2.1/01 
KIIA 7.2.1/07 

120.0 157.5 - 

HN (Silt loam) KIIA 7.2.1/02 
KIIA 7.2.1/08 

98.3 157.5 - 

DD (Clay loam) 
KIIA 7.2.1/01 
KIIA 7.2.1/07 

56.4 60.1 - 

DD (Silty clay) KIIA 7.2.1/02 
KIIA 7.2.1/08 

49.3 55.1 - 

DD (Clay loam) KIIA 7.2.1/04 
KIIA 7.2.1/09 

33.9 38.6 - 

g(bräPt1ji9 (Silt loam) KIIA 7.2.1/03 228 211# - 
<xI`z/p/・qt (Silt loam) KIIA 7.2.1/06 242 227.9# - 
゛?+ch` (Sandy loam) KIIA 7.2.1/03 58.3 62.0# - 
F?!?_$ (Sandy loam) KIIA 7.2.1/06 56.3 65.7# - 
Overall Geomean  73 94.8 - 
6-CNA  
i47eけ)JH Farm (Sandy loam) KIIA 7.2.3/02 2.9 2.9 - 
i7<tl ÜeJ:i Farm (Clay) KIIA 7.2.3/02 2.2 2.2 - 
ヶ, ゕcI7J Farm (Loam) KIIA 7.2.3/02 5.3 5.3 - 
HF (Silt loam) KIIA 7.2.3/03 3.1 3.0 0.266 
ä>e$4! KIIA 7.2.3/04 25 22.4# 0.69 
Geomean  4.8 4.7  
Arith. mean    0.48 
DFA  
DD (Clay loam) KIIA 7.2.3/05 44.9 32.0 0.9087 
AX (Loamy sand) KIIA 7.2.3/05 73.6 73.6 0.5896 
HF (Silt loam) KIIA 7.2.3/05 67.4 37.8 1.000 
Geomean  60.6 44.7  
Arith. mean    0.8328 
# normalised to pF2 
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IIA 7.3 Field Studies 

IIA 7.3.1 Soil Dissipation Testing in a Range of Representative soils 
 
Report: KIIA 7.3.1/01, 9ä龼.Dz:?7d N,,  2011 
Title: Determination of the Residues of BYI 02960 in/on Soil after Spraying of BYI 02960 

SL 200 in the Field in Germany, Italy, Spain and the United Kingdom 
Report No & 
Document No: 

09/2702 
M-414245-01-1 

Guidelines: BBA guideline part IV, 4-1 (1986) and SETAC (1995) 
GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

Soil dissipation of BYI 02960 under European field conditions was investigated after application of 
BYI 02960 SL 200 on bare soil plots at sites in みua.・p:ハ ö`JäjbReö and D7clcyJz8ä( Q9` (all 
Germany), ÖceIl lj/jR8J9 (United Kingdom), , iäyど1) (Italy), and ソ:4j:1 q)Kbd?` (Spain). An 
application was also made in ぉjk7:: (Northern France), however the trial was aborted due to heavy 
rain shortly after application. The sites are located in the ecoregions Northern and Southern Europe.  
BYI 02960 SL 200 was sprayed once pre-emergence onto the soil at 1.25 L/ha, corresponding to 250 g 
BYI 02960/ha in 180 to 320 sqm plots. The measured initial zero-time concentrations corresponded 
from 91% to 107% of the intended dose rate (250 g/ha). The control plots were at least 5 m away from 
the treated plots. 
Soil samples were taken (nominally) at 0 to 540 days post-application to a maximum depth of 100 cm 
and analyzed for BYI 02960 and its soil metabolite DFA (difluoroacetic acid). 
Soil samples of 20 g were extracted in a microwave extractor with 50 mL of acetonitrile/water (4/1, 
v/v). Possible matrix effects were eliminated by using an internal standard solution of isotopically 
labeled reference items which was added to the extracts of samples. Then a subsample was filtrated to 
remove fine particles of the soil. Identification and quantitation of the test items was done by high 
performance liquid chromatography using MS/MS detection in the Multiple Reaction Monitoring 
mode. The method was validated using three different soils. The limit of quantitation (LOQ) was  
5.0 µg/kg, and the limit of detection (LOD) was 1.5 µg/kg for both analytes. 

At み8äjuv (Germany), the amount of BYI 02960 determined in 0-10 cm at day 0 was 237 g/ha, 
which is 95% of the nominal application rate. BYI 02960 declined from 237 g BYI 02960/ha in soil at 
day 0 to 35.6 g/ha at day 545, corresponding to 15% of the applied amount. BYI 02960 had a DT50 of 
41.0 days, and a DT90 of 749 days. 
At K?z:( ぉ*J/9ji: (United Kingdom), the amount of BYI 02960 determined in 0-10 cm at day 0 was 
236 g/ha, which is 94% of the nominal application rate. BYI 02960 declined from 236 g BYI 02960/ha 
in soil at day 0 to 70.2 g BYI 02960/ha in soil at day 552, corresponding to 29.8% of the applied 
amount. BYI 02960 had a DT50 of 251 days, and a DT90 of >1000 days. 

At ぃö?-J§zj1 (Germany), the amount of BYI 02960 determined in 0-10 cm at day 0 was 245 g/ha, 
which is 98% of the nominal application rate. BYI 02960 declined from 245 g BYI 02960/ha in soil at 
day 0 to 17.9 g/ha at day 540, corresponding to 7.3% of the applied amount. BYI 02960 had a DT50 of 
42.8 days, and a DT90 value of 484 days. 
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At と・`iz2 (Italy), the amount of BYI 02960 determined in 0-10 cm at day 0 was 268 g/ha, which is 
107% of the nominal application rate. BYI 02960 declined from 268 g BYI 02960/ha in soil at day 0 
to 7.8 g/ha at day 547, corresponding to 2.9% of the applied amount. BYI 02960 had a DT50 value of 
8.3 days, and a DT90 value of 279 days. 

At /:y/Hb V37!x)? (Spain), the amount of BYI 02960 determined in 0-10 cm at day 0 was 240 g/ha, 
which is 96% of the nominal application rate. BYI 02960 declined from 240 g BYI 02960/ha in soil at 
day 0 to 8.8 g/ha at day 533, corresponding to 3.7% of the applied amount. BYI 02960 had a DT50 of 
22.6 days, and a DT90 value of 215 days. 

At ?・JlzGz_?p` Qp` (Germany), the amount of BYI 02960 determined in 0-10 cm at day 0 was 229 
g/ha, which is 91% of the nominal application rate. BYI 02960 declined from 229 g BYI 02960/ha in 
soil at day 0 to 20.5 g/ha at day 540, corresponding to 9.0% of the applied amount. BYI 02960 had a 
DT50 of 39.0 days, and a DT90 value of 579 days. 
 
In general, BYI 02960 residues remained in the upper 0-20 cm soil layer and only very small amounts 
(<LOQ) were translocated to a maximum depth of 30 cm. At one site (Y:/28/ 5cI゛(と゜, Spain), 
BYI 02960 residues just above the LOQ were found at day 13 up in the 20-30 cm soil layer. BYI 
02960 dissipated from soil at all test sites with DT50 values ranging from 8.3 to 251 days. 

The metabolite BYI 02960-DFA appeared in the upper soil layer 0-20 cm in amounts of up to 
17.4 g/ha soil. However, the metabolite declined to values of max. 7.9 g/ha soil towards the end of the 
study (in ッ3f゜:.Jääp Germany). 

An overview of the results for parent compound is given in Table 7.3.1- 1. 

Table 7.3.1- 1 Results synopsis for BYI 02960 

Location: Trial No. Soil type (USDA) Kinetic model DT50 [d] DT90 [d] 
qれokct (Germany): 
09-2702-01 

Sandy loam (0-100 cm) DFOP 41.0 749 

Dl)cä ゕ1Jl1/it (United 
Kingdom): 09-2702-02 

Clay loam (0-100 cm) DFOP 251 >1000 

x)JgjRaag (Germany): 
09-2702-03 

Silt loam (0-75 cm),  
loam (75-100 cm) 

DFOP 42.8 484 

Vt2)z゜ (Italy):  
09-2702-05 

Loam (0-100 cm) DFOP 8.3 279 

:uÄ/2/ `üe(0Dv (Spain): 
09-2702-06 

Loam (0-30 cm),  
sandy loam (30-75 cm),  

sandy clay loam (75-100 cm) 
DFOP 22.6 215 

$zkä!Q?゛Jäl g!ロ 
(Germany): 09-2702-07 

Loam(0-100 cm) DFOP 39.0 579 

 
 

I. MATERIALS AND METHODS 

A. Materials 

1. Test item:  BYI 02960 SL 200 
Content of active substance: 200 g/L (soluble concentrate) 
Specification No: 102000021884, Batch No: 2009-001253 
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2. Trial locations: The study was conducted at six sites, typical for the ecoregions Southern and 
Northern Europe (Table 7.3.1- 2). At an additional site (tぃ6/iq, Northern France) was abandoned 
because of a heavy rain event of 25 mm occurring 7 hrs after application. The remaining six sites were 
neither subjected to erosion, flooding nor to run-off. A trial consisted of a treated and an untreated plot 
at each test site. The control plots were at least 5 m away from the treated plots. 

B. Methods 

1. Application: The representative formulation BYI 02960 SL 200, containing 200 g/L BYI 02960 was 
sprayed once with an application rate of 1.25 L/ha and 300 L water/ha, corresponding to 250 g 
BYI 02960 per hectare, using a knapsack sprayer. 

2. Meteorological data: Air temperature, precipitation including irrigation, and sunshine data were 
recorded during the field tests. Temperatures were within the range of the long term average for all 
trial sites.  
The overall precipitation was normal in all trials with some exceptions: In trial 09-2702-01 (れ・v6at
ダ. Germany) April and June 2010 were very dry, whereas May, July and August to September 2010 
were very wet. In trial 09-2702-02 (w?j(a _J5/::R/, UK) July 2009 was wet but September and October 
2009 was dry and April to July 2010 was dry but August 2010 was very wet compared to the long-
term average. In trial 09-2702-03 (ッ2aj)Jkz5. Germany) May to September 2009 was dry but October 
to December 2009 wetter compared to the long-term average. In addition, April 2010 was very dry 
compared to the long-term average. In trial 09-2702-05 (v-Qtä0, Italy) the situation was very special 
during the trial period: May 2009 and April 2010 was very dry and December 2009 to March 2010, 
May/June 2010 and August to December 2010 was wet compared to the long-term average. In trial 09-
2702-06 (ソj:övt 0Kp§fä(, Spain) the summer in 2009 and 2010 was dry compared to the long-term 
average, except for May 2010 which was wet compared to the long-term average. In trial 09-2702-07 (
ソäc-゛Ja§tba とdr, Germany) May to September 2009 was dry but October to December 2009 wetter 
compared to the long-term average, but April 2010 was very dry compared to the long-term average. 

3. Sampling and sample processing: Before application samples were taken from control plots to a 
depth of 10 cm with a soil piercer (Ø 50 mm) and immediately after application from treated plots. All 
samples at day 0 consisted of 20 soil cores. All subsequent samplings were performed using a 
”Wacker Hammer” (Ø 48 to 50.0 mm). At each sampling interval 20 cores from the treated plots were 
taken, randomly distributed over the plots. From control plots 10 to 20 soil cores were taken. 
In all treated plots the samples were taken to a maximum depth of 100 cm on the following days: 0 
(post-application; each 0-10 cm depth), 6-7 (0-30 cm depth), 12-14, 28-30, 60-68 (each 0-50 cm 
depth), 90-96, 111-128, 177-204, 354-394, 432-478, 533-552 (each 0-100 cm depth) after treatment. 
From the control plot samples were taken on day 0 before application and 354-394 and 533-552 days 
after application. In addition, for soil characterisation samples were taken on day -3 (i.e. prior) to day 
7 after application from the treated plots to a depth of 100 cm. 
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Table 7.3.1- 2:  Location, site description and climatic data at the study sites 

Location 
Trial Number 

:.みü§k?つ 
Germany 

09-2702-01 

Aä`?/ さ
J5:öllj, UK 
09-2702-02 

-J.R゜ävzlb 
Germany 

09-2702-03 

レ/?gIp, 
Italy 

09-2702-05 

t/Qq7t レ
u’3-0ä, 
Spain 

09-2702-06 

aj1Oä8Ju??! 
Q$I, 

Germany, 
09-2702-07 

Designation 

4a:.れ7dだ 
Germany, 

Plot 
712/718,  
(ァü-eäa? 

w4I) 

QciIa ・4:i
さ/Jj. 6llzvH 
と5_l0d. 

_j/jRJqt 
Ääfzö-§ 

Farm Block 
5.1 

JR$-?゛zt7. 
Germany,  

Plot 4011 (p-
ロaa・z9) 

ロ/6ä!6. e 
rlt5.O?. 

Marcomcini 
Sandro 

Nt8:u/ 
rvöY5zf. 

<eBhJ_lq. ä
ハ zp cyゕ 
れ-t/?iv-c 

Plot 8, 
Parcel 54 

!a/CdJ゛cg. 
Germany 

N?Jä゜ä/)8$z 
IK1,  

Plot 606 

Plot Size [sqm] 255 320 225 180 300 225 

Geographic 
coordinates 

Latitude °b2 n'4 ソ 
h゛° 

d$*o'u," Ö 
2$° p'8 Ü 

n4'yv,*"d9°h
Q 

°q'0§"xöb,kn
w 

§*° '・3 V 

Longitude 4$° 3b' Z 7° $'ö,x"97Z °g3 h4' L 
b°uö9,"ö'5v7

ヮ 
1n',$Tp°゜

hö" 
bü° yd' ヮ 

Country Germany 
United 

Kingdom 
Germany Italy Spain Germany 

Ecoregion Northern EU Northern EU Northern EU Southern EU Southern EU Northern EU 

Distance from weather 
station used for 
climatic measurements 

At trial 
location 

At trial 
location 

(sunshine 
hours 43 

km) 

At trial 
location 

10 km (soil 
temp. from 
trial site) 

At trial 
location  

(sunshine 
hours 13 

km) 

At trial 
location 

Meteorological 
conditions compared to 
long-term average 
within normal levels 
(Yes/No) 

Yes 

Yes 
Winter 2009 
colder, May 

and July 
drier, August 
wetter than 

compared to 
long-term 
average 

Yes 
Summer 

2009 drier 
and autumn 
2009 wetter 
compared to 

the long-
term average 

No 
In 2009 dry 

May and 
August, wet 
winter, wet 

from May to 
December 

2010 
compared to 

the long-
term average 

No 
Dry 2009 

compared to 
the long-

term 
average. 

Yes 
Dry summer 
2009 and wet 
winter 2009 

and dry April 
and June 

2010 but wet 
August 2010 
compared to 
the long-term 

average 

Soil type 
(USDA) 

Soil depth 
[cm] 

   
   

0-30 Sandy loam Clay loam Silt loam Clay loam Loam Loam 
30-50 Sandy loam Clay loam Silt loam Loam Sandy loam Loam 
50-75 Loamy sand Clay loam Silt loam Loam Sandy loam Loam 

75-100 Loamy sand Clay loam Loam Sandy loam 
Sandy clay 

loam 
Loam 

 

The soil samples were deep-frozen within 24 hours, stored and shipped to the test facility BCS, u6?/
れ゜ at maximum -18°C. The cores with the frozen field samples were cut into 10 cm segments. The 
control samples or the treated samples of each horizon separately (laboratory samples) were milled in 
a hammer mill and carefully homogenized. A portion of each of the homogenized laboratory samples 
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was transferred into polystyrene boxes (analytical samples) and stored at or below -18 °C until 
preparation for analysis.  

4. Analytical procedure: The modification M001 to the analytical method 01074 was developed for the 
determination of BYI 02960 and its metabolites in soil. Soil samples of 20 g are extracted in a 
microwave extractor with 50 mL of a mixture of acetonitrile/water (4/1, v/v). Possible matrix effects 
of BYI 02960 and its metabolite DFA are eliminated by using an internal standard solution of 
isotopically labeled reference items. This solution is added to the sample solutions after extraction. 
Then a subsample is filtrated to remove fine particles of the soil. Identification and quantitation of the 
test items is done by high performance liquid chromatography using MS/MS detection in the MRM 
mode (Multiple Reaction Monitoring mode). The method was validated using three different soils. The 
limit of quantitation (LOQ) for each single analyte is 5.0 µg/kg in soil. The limit of determination 
(LOD) for each single analyte is 1.5 µg/kg. Recoveries for each fortification level were in an 
acceptable range (70 - 110%). 
 
II. RESULTS  

A.  Residue Concentrations  

The measured initial mean concentrations (n = 4) of BYI 02960 for the test sites were 237 g/ha ($zj.れ
゛d Germany), 236 g/ha (Kfäl? ッ/:t゛Jpj, UK), 245 g/ha (3Jal5.C`z2 Germany), 268 g/ha (i゛eÄI4, 
Italy), 240 g/ha (:yX/_: !ソ*zuq!, Spain), and 229 g/ha (ッ?at32(Jü/5J゛?tk!Qeäa Ädr, Germany) 
representing 91 to 107 % of the intended dose rate. 
Dissipation of BYI 02960 varied at the different test locations. At one site each a very fast and a rather 
slowly dissipation was observed, whereas the other four sites were similarly in a moderate range of 
dissipation of the residues. In general the dissipation of BYI02960 showed a biphasic behavior. 
After treatment, BYI02960 dissipated in a first step very fast within one month followed by a second 
more slowly step until the end of the study to residue levels of 2.9 to 29.8 % of the total nominal 
applied amount. Mean residue levels of BYI 02960 reached 35.6 g/ha on day 545 in 6・/だ.れ2a 
Germany (15% of applied), 70.2 g/ha on day 552 in `ääYj RuJ*t:::, UK (29.8% of applied), 17.9 g/ha 
on day 540 in ゜J?ücう(j$. Germany (7.3% of applied), 7.8 g/ha on day 547 in t?fÖ37, Italy (2.9% of 
applied), 8.8 g/ha on day 533 in oG:j2/ h(U゛xä!, Spain (3.7% of applied), and 20.5 g/ha on day 540 
in Q0Joä?_äl?- Ö6), Germany (9.0% of applied). In general, BYI 02960 residues remained in the 
upper 0-20 cm soil layer and only very small amounts could be detected to a maximum depth of 30 
cm. 

The metabolite DFA appeared in the upper soil layer 0-20 cm in amounts of up to 17.4 g/ha soil. 
However, the metabolite declined to values of max. 7.9 g/ha soil towards the end of the study. 

B:  Kinetics Analysis  

Based on the chi2 error criterion and visual assessment the best fit kinetic model was chosen for the 
evaluation of the dissipation time. The calculated data are based on the quantifiable residues reported 
for the entire soil profile in [g/ha], and results are presented in Table 7.3.1- 3. 
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Table 7.3.1- 3:  BYI 02960 dissipation values for field studies  

   Parent BYI 02960 
Location and Trial No. Kinetic DT50 DT90 Visual Chi2 error 
  model [d] [d] Assessment [%] 

8kä.みkt Germany 
09-2702-01 

SFO 105 349 -- 19.3 
FOMC 46.6 >1000 + 8.6 
DFOP 41.0 749 + 7.5 

zzlU( J5:tR4l/, United Kingdom 
09-2702-02 

SFO 353 >1000 -- 11.9 
FOMC 206 >1000 -- 11.7 
DFOP 251 >1000 -- 7.5 

ヶ7J・t.Iäap Germany 
09-2702-03 

SFO 83.0 276 o 14.8 
FOMC 43.4 999 + 7.3 
DFOP 42.8 484 + 6.3 

Gkftc゛, Italy 
09-2702-05 

SFO 28.8 95.8 -- 29.4 
FOMC 9.9 465 o 10.3 
DFOP 8.3 279 + 7.1 

Ky1:lj -6・zbA-, Spain 
09-2702-06 

SFO 45.7 152 o 19.5 
FOMC 19.3 445 + 11.4 
DFOP 22.6 215 + 6.6 

pJ6c8aD?at! Q`ö, Germany 
09-2702-07 

SFO 55.6 185 -- 18.3 
FOMC 40.9 477 + 11.8 
DFOP 39.0 579 + 11.3 

 
 

III. CONCLUSIONS 

Based on the results it can be concluded that BYI 02960 shows a biphasic degradation behavior under 
the investigated Northern and Southern European field conditions. BYI 02960 residues remained in 
the upper 0-20 cm soil layer. Only small amounts below the LOQ could be detected to a maximum 
depth of 30 cm. At study completion, i.e. 540 days post-application, the remaining BYI 02960 residues 
in soil corresponded to 2.9 to 29.8% of the applied amount. The calculated DT50 of BYI 02960 ranged 
between 8.3 and 251 days.  

In general the field dissipation observed for BYI 02960 residues, i.e. for BYI 02960 and its main soil 
metabolite DFA, was comparable to that found within the standardized laboratory studies (see point 
IIA 7.2.1 and IIA 7.2.3). 

IIA 7.3.2 Soil Residue Testing 
No further studies have been performed, this point is covered by points IIA 7.2.1 and IIA 7.3.1. 

IIA 7.3.3 Soil Accumulation Testing on Relevant Soils 
No field accumulation studies have been performed as the accumulation of BYI 02960 can be 
calculated from the degradation data obtained as described under point IIA 7.2.1 and IIA 7.3.1.  The 
results of modeling, considering specific application rates and crops are presented in the Annex III 
point 9.4 for the representative uses. 
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IIA 7.4 Mobility Studies 

IIA 7.4.1 Adsorption and Desorption of the Active Substance 
 

Report: KIIA 7.4.1/01, a7a.れ§ Y,, atJaz.Zv! れ,; 2008 
Title: [Pyridinylmethyl-14C]BYI 02960: Adsorption to and desorption from soils 
Report No & 
Document No: 

MEF-08/261 
M-327492-01-2 

Guidelines: OECD Guideline No. 106; US EPA Subdivision N, Section 163-1; Canada 
PMRA DACO Number 8.2.4.2, OPPTS 835.1230 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

Freundlich adsorption and desorption constants KF and KOC of BYI 02960 have been determined in 
batch equilibrium experiments with four different soils using radiolabeled test substance ([PYM-
14C]BYI 02960). The adsorption phase of the study was carried out using pre-equilibrated air-dried 
soils in 0.01 M aqueous CaCl2 solution with soil/solution ratios of 1:4 for all soils. BYI 02960 was 
applied at concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L. Desorption phase was 
performed by supplying pre-adsorbed soil samples with fresh 0.01 M aqueous CaCl2 solution for one 
desorption cycle. Adsorption and desorption took place in the dark at 20 ± 1 °C for 24 hours, each. 
The test item was stable throughout the study, and the parental mass balance determined for all soils at 
the highest concentration was in the range of 92.9 - 94.7%.  
For key data and results of study see Table 7.4.1- 1. 
The calculated adsorption constants Kf (ads) of the Freundlich isotherms for the four test soils ranged 
from 2.08 to 3.82 mL/g, and the mean KOC(ads) was 93.3 mL/g. The Freundlich exponent 1/n was in the 
range of 0.8445 to 0.8682, and the mean 1/n was 0.86. 
The desorption KF(des) and the normalized KOC(des) values were significantly higher (i.e. 2 times higher) 
than those obtained for the adsorption phase, indicating that the test item once adsorbed to soil is not 
readily desorbed.  

Table 7.4.1- 1 Key data and results of study 

Soil origin 
ァ?zn?z! yO) 

QAcY 
IYk?zbc7 am と

uägJk5z 4a 
Hanscheider  

Hof  
Yni?`!t74d II 

Soil type (USDA) Sandy loam Loam Loam Loam 
pH (aqueous CaCl2 solution) 6.2 6.6 5.3 7.2 
Organic carbon [%] 2.1 2.4 2.2 5.1 
KF(ads) [mL/g] 2.077 2.213 2.354 3.822 
1/n 0.8445 0.8682 0.8643 0.8648 
Koc(ads) [mL/g] 98.9 92.2 107.0 74.9 
Mean KOC(ads) [mL/g] 93.3 
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I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: Code BYI 02960, CAS no. 951659-40-8 (unlabeled substance) 
Label position = [Pyridinylmethyl-14C]BYI 02960, sample ID BECH 2135  
Specific activity: 118.1 µCi/mg (4.37 MBq/mg) 
Radiochemical and chemical purity: >99% (at beginning of study)  
The test item was identified by LC-MS/MS) 

The test item was dissolved in acetonitrile / Milli-Q-water 1:1 (v/v) (approx. 1 mg/mL) after arrival at 
the testing facility and stored in a freezer in the dark. Radiopurity of the labeled test item was checked 
by HPLC analysis before application.  
 
2. Soils: Four soils originating from Germany were used in the batch equilibrium experiments. The pH 
values of the soil batches were measured in 0.01 M aqueous CaCl2. The soils were air-dried and 
homogenized by sieving (≤ 2 mm). The detailed parameters of soils are shown in Table 7.4.1- 2. 

Table 7.4.1- 2 Physico-chemical characteristics of test soils used  

Parameter Results/Units 
Soil  
 
Batch ID 

zaafTzg w(y  
UcÜと (AX) 

20061129 

)?§Ä1azq am ソ
bkJcdbc 4a (HF) 

20061130 

ä7ntpux)wJazc- 
(HN) 

20061130 

ソnz0・-:t2( II 
(DD) 

20061130 
Geographic Location 
(City/ State/ Country) 

れ45bäj/ OBW/ 
Germany 

`J・cR_ejv/ wCW/ 
Germany 

R(z$znoJl/ WソC/ 
Germany 

C?o§6c:/c§ア/ 
OBW/ Germany 

Texture ClassA Sandy loam Loam Loam Loam 
SandA 
SiltA 
ClayA 

73% 
18% 
9% 

39% 
46% 
15% 

35% 
50% 
15% 

33% 
42% 
25% 

pH (CaCl2) 
pH (Water) 
pH (KCl) 

6.2 
6.6 
6.1 

6.6 
7.0 
6.4 

5.3 
5.7 
4.9 

7.2 
7.4 
7.0 

Organic MatterB 3.6% 4.1% 3.8% 8.8% 
Organic CarbonC 2.1% 2.4% 2.2% 5.1% 
Cation Exchange 
Capacity (meq/100 g) 

9.4 12.3 8.8 20.3 

Moisture at 0.33 bar 12.5% 24.3% 23.9% 36.6% 
Bulk Density 1.22 g/mL 1.04 g/mL 1.05 g/mL 0.98 g/mL 

Soil Taxonomic 
Classification (USDA)  

Sandy, mixed, 
mesic Typic 
Cambudolls 

Loamy, mixed, 
mesic Typic 
Argudalfs 

Not available Not available 

Soil Mapping Unit 
H,4x,7,gq2'T°y ゚
ü§d° ü 9dhov 

,°oq4'と・・,v * T 
§_0° ゛ ・§1q 

bk 'ヮ゙ソ.ö°.97_ü 
ö°uö b6n',24 

.・°Y_ ゛,d'.ön7h゚
Zh° on' q6g 

A) According to USDA classification 
B) Calculated: organic matter = organic carbon * 1.724  
C) Determination method: LECO 
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B. Methods 

1. Experimental conditions: Adsorption and desorption constants of BYI 02960 were determined by 
batch equilibrium experiments. In pre-tests, the stability of the test substance, an adequate soil/solution 
ratio as well as appropriate adsorption and desorption equilibration times were determined.  Following 
the preliminary tests the adsorption and desorption phases were carried out for 24 hours using a soil: 
solution ratio of 1:4. 
The adsorption phase of the study was carried out using pre-equilibrated air-dried soils (each 5 g dry 
weight) in 0.01 M aqueous CaCl2 solution with soil/solution ratios of 1:4 for all soils. [PYM-14C]BYI 
02960 was applied at concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L. Desorption was 
performed by supplying pre-adsorbed soil samples with fresh 0.01 M aqueous CaCl2 solution for one 
desorption cycle. The samples were incubated at constant temperature of 20 ± 1 °C for 24 hours in the 
dark and continuously agitated using an overhead shaker. Thereafter, the suspensions were centrifuged 
and the supernatants were analyzed by LSC. Additionally, the pH values of the supernatants were 
determined.  
The experiments were performed in duplicate. The adsorption parameters were calculated using the 
Freundlich adsorption isotherm. 

2. Analytical procedures: In the pre-test the supernatant was analyzed by HPLC. The recovery in 
HPLC was 97.6% of the injected RA. The limit of quantification (LOQ) of the HPLC analysis was 
calculated by considering the applied amount of radioactivity and the lowest amount of radioactivity 
which could be quantified (i.e. LOD = 3 Bq). As an example, for the supernatant phase in case of 0.1 
mg/L application rate at soil eez?-Tx`゜h Yソwä a limit of quantification of 1.15% of AR was 
calculated, corresponding to a LOQ of approx. 1.2 µg/kg. 

No degradation product was detected. 

In the definitive test the BYI 02960 residue in the supernatant was analyzed by liquid scintillation 
counting (LSC). After the desorption step, for the calculation of the mass balance, the remaining soil 
was freeze-dried and combusted. The trapped 14CO2 after combustion was measured by LSC. Due to 
the stability of the test item, the partition of the test item was determined based on the amount of 
radioactivity measured in the supernatant by LSC.  

II.  RESULTS 

A.  Mass Balance 

In pre-tests, the stability of the test substance, an adequate soil/solution ratio as well as appropriate 
adsorption and desorption equilibration times were determined, a summary of the recovery after 
adsorption is presented in Table 7.4.1- 3 
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Table 7.4.1- 3: Preliminary study - Recovery of Test Item in Soil after Preliminary Equilibrium 
Test: Adsorption after incubation for 96 hours calculated as percentage of test item 
in solution and soil extract.  

Soil ID zcea0üヮof- 
Däロレ 

Qeb゛z)?ü 
am レ
äuz8vJg 4a 

ädl_(07Äz8Jaar レt5f3:ä7q` II 

Supernatant [%AR] 51.4 49.4 46.1 34.9 
Test item [% of injected] 97.3 97.5 97.7 96.7 
Solid phase (ACN extract) [%AR] 45.0 47.5 50.0 60.6 
Test item [% of injected] 97.9 98.0 97.7 97.7 
Non-extractable residues N/A N/A N/A N/A 
Total recovery of test item [% AR] 94.0 94.7 93.9 92.9 

 
For the definitive study he overall material balance for all concentrations was in the range of 95.7 to 
98.6% (overall mean: 97.4%) of the applied radioactivity.  

Table 7.4.1- 4: Recovery of Total Radioactivity of BYI 02960 after Adsorption and Desorption 
Expressed as percentage of applied radioactivity 

Soil ID AX HF HN DD 
 Recovery Recovery Recovery Recovery 
Conc. ID (% of AR) (% of AR) (% of AR) (% of AR) 
1.0 mg/L  98.4 98.2 97.6 97.2 
0.30 mg/L 97.9 97.9 97.6 95.7 
0.10 mg/L 97.8 97.1 97.4 96.3 
0.030 mg/L 97.4 97.4 97.6 95.9 
0.010 mg/L 98.1 98.6 98.3 95.7 
Mean 97.9 97.8 97.7 96.2 
sd ± 0.32 ± 0.53 ± 0.30 ± 0.56 

 

Transformation of Test Item 

The stability of the BYI 02960 in the test system used was confirmed by performing HPLC analyses 
prior to the definitive test. 

C.  Findings 

After 24 hours of equilibration, 34.9 - 52.9%, 36.6 - 52.3%, 38.1- 54.3%, and 50.2 - 66.4% of the 
applied test item were adsorbed in soils ヮ??feä3 G$I ÜどäN, ・c`aど1zu am ソgJä44ap 4a, レ
J4zzg5äya:ü)(, and h::k`)どäbü II, respectively. The adsorption behavior of BYI 02960 in the 
concentration range of two orders of magnitude (i.e. from 0.01 to 1.0 mg/L) was accurately described 
for all soils with the Freundlich equation (see Table 7.4.1- 8). The correlation coefficient of the 
individual isotherms was 0.9988 to 0.9999. The calculated adsorption constants  
Kf (ads) of the Freundlich isotherms ranged from 2.077 mL/g to 3.822 mL/g. The Freundlich exponents 
1/n were in the range of 0.8445 to 0.8682, indicating that the concentration of the test item affected the 
adsorption behavior in the examined concentration range 
In general, the organic matter in soil, determined as organic carbon content, is the most important part 
to bind organic chemicals. Therefore, the adsorption coefficients Kf (ads) are correlated with the organic 
carbon content of the soil, in order to get a comparability of the adsorption behavior in different soils. 
For BYI 02960 the calculated KOC(ads) values varied between 74.9 and 107.0 mL/g (mean: 93.3 mL/g. 

At the end of the desorption phase, 31.5 - 44.4%, 33.8 - 43.4%, 31.0 - 39.9%, and 22.0 - 31.9% of the 
initially adsorbed amount was desorbed in soils zbz)ヮäe とb! QYレc, Ä3cya-z6 am w゛zpqcpJ 4a, 
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e9`wkJz7at?x$-, and äIG6::p3*r II, respectively. The calculated desorption constants Kf (des) of the 
Freundlich isotherms for the four test soils ranged from 4.115 - 7.056 mL/g. The KOC(des) values of the 
soils ranged from 138.4 - 236.7 mL/g (mean: 188.9 mL/g). Thus, the KOC(des) values were significantly 
(1.8 to 2.2 times) higher than the KOC(ads) values, indicating a strengthened binding of the test item 
once adsorbed to the soil.  

Table 7.4.1- 5: Concentration of BYI 02960 in the Solid and Liquid Phases at the End of the 
Adsorption Period 

Description Soil 
Soil ID AX 
Concentration Soil Solution Percentage 
  (mg/kg) (mg/L) adsorbed 
Control N/A N/A   
0.010 mg/L 0.022 0.005 52.9 ± 0.03 
0.030 mg/L 0.062 0.015 50.7 ± 0.57 
0.10 mg/L 0.187 0.053 47.0 ± 1.10 
0.30 mg/L 0.480 0.181 39.9 ± 0.12 
1.01 mg/L 1.417 0.660 34.9 ± 0.52 
Soil ID HF 
Control N/A N/A   
0.010 mg/L 0.021 0.005 52.3 ± 0.29 
0.030 mg/L 0.060 0.015 49.1 ± 0.35 
0.10 mg/L 0.181 0.054 45.4 ± 0.04 
0.30 mg/L 0.494 0.177 41.1 ± 0.58 
1.01 mg/L 1.485 0.643 36.6 ± 0.34 
Soil ID HN 
Control N/A N/A   
0.010 mg/L 0.022 0.005 54.3 ± 0.00 
0.030 mg/L 0.063 0.015 51.5 ± 0.33 
0.10 mg/L 0.187 0.053 47.1 ± 0.48 
0.30 mg/L 0.517 0.171 43.0 ± 0.32 
1.01 mg/L 1.544 0.628 38.1 ± 0.05 
Soil ID DD 
Control N/A N/A   
0.010 mg/L 0.027 0.003 66.4 ± 0.41 
0.030 mg/L 0.078 0.011 64.5 ± 0.30 
0.10 mg/L 0.239 0.040 60.1 ± 0.08 
0.30 mg/L 0.679 0.131 56.5 ± 0.46 
1.01 mg/L 2.037 0.505 50.2 ± 0.19 
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Table 7.4.1- 6: Concentration of BYI 02960 in the Solid and Liquid Phase at the End of Desorption 
Phases 

Description Soil 
Soil ID AX 
Concentration  
of a.i. 

Soil Solution Percentage 
(mg/kg) (mg/L) Desorbed* 

Control N/A N/A   
0.010 mg/L 0.015 0.002 31.5 ± 0.33 
0.030 mg/L 0.041 0.005 34.0 ± 0.40 
0.10 mg/L 0.120 0.017 35.7 ± 0.45 
0.30 mg/L 0.286 0.048 40.4 ± 0.74 
1.01 mg/L 0.789 0.157 44.4 ± 0.19 
Soil ID HF 
Control N/A N/A   
0.010 mg/L 0.014 0.002 33.8 ± 0.88 
0.030 mg/L 0.038 0.005 35.8 ± 0.67 
0.10 mg/L 0.112 0.017 38.1 ± 0.05 
0.30 mg/L 0.292 0.050 40.8 ± 0.32 
1.01 mg/L 0.840 0.161 43.4 ± 0.31 
Soil ID HN 
Control N/A N/A   
0.010 mg/L 0.015 0.002 31.0 ± 0.15 
0.030 mg/L 0.043 0.005 31.3 ± 0.18 
0.10 mg/L 0.123 0.016 34.4 ± 0.49 
0.30 mg/L 0.328 0.047 36.6 ± 0.00 
1.01 mg/L 0.929 0.154 39.9 ± 0.16 
Soil ID DD 
Control N/A N/A   
0.010 mg/L 0.021 0.001 22.0 ± 0.81 
0.030 mg/L 0.059 0.005 24.0 ± 0.30 
0.10 mg/L 0.175 0.016 27.0 ± 0.21 
0.30 mg/L 0.484 0.049 28.8 ± 0.42 
1.01 mg/L 1.387 0.162 31.9 ± 0.46 

 * = expressed as a percentage of the initially adsorbed material  
 Desorption steps:  One desorption step for all concentrations 
 

Table 7.4.1- 7: Adsorption and Desorption Constants of BYI 02960 in the Soils  

Soil  Adsorption  Desorption  
Type KF 1/n R² Koc KF 1/n R² Koc 
  (mL/g)    (mL/g) (mL/g)    (mL/g) 
LH Yソレc 2.077 0.8445 0.9988 98.9 4.115 0.8786 0.9994 196.0 
゜z`9oOzc am 
qaäV*_Jö 4a 2.213 0.8682 0.9999 92.2 4.431 0.9086 0.9999 184.6 

レzJqt`・gäab?h- 2.354 0.8643 0.9998 107.0 5.208 0.9099 0.9996 236.7 
Ojäöx§ib-r II 3.822 0.8648 0.9995 74.9 7.056 0.8923 0.9998 138.4 
Mean 2.616 0.8604 0.9995 93.3 5.202 0.8973 0.9997 188.9 
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III.  CONCLUSIONS 

BYI 02960 can be classified as intermediate mobile for adsorption and low mobile for desorption. For 
a compilation of results see Table 7.4.1- 8. 
 
Table 7.4.1- 8: Adsorption and desorption of [14C]BYI 02960 on four different soils  

Soil  
(Soil type) 

Adsorption Desorption 
Kf 1/n R² Koc Kf 1/n R² Koc 

[mL/g] [mL/g] [mL/g] [mL/g] 
AX (sandy loam) 2.077 0.8445 0.9988 98.9 4.115 0.8786 0.9994 196.0 
HF (loam) 2.213 0.8682 0.9999 92.2 4.431 0.9086 0.9999 184.6 
HN (loam) 2.354 0.8643 0.9998 107.0 5.208 0.9099 0.9996 236.7 
DD (loam) 3.822 0.8648 0.9995 74.9 7.056 0.8923 0.9998 138.4 
Arithmetic mean 2.616 0.8604 0.9995 93.3 5.202 0.8973 0.9997 188.9 

 
 
Report: KIIA 7.4.1/02, Pe4l)゜?. Ü,;  2011 
Title: [Pyridinylmethyl-14C]BYI 02960: Adsorption/desorption on two soils 
Report No & 
Document No: 

MERVP017 
M-363541-01-1 

Guidelines: OECD TG No. 106, 2000 
US EPA Fate Guidelines, OPPTS 835.1230, October 2008 
Canada PMRA DACO Number 8.2.4.2, 1987 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

Freundlich adsorption and desorption constants KF and KOC of BYI 02960 have been determined in 
batch equilibrium experiments with two different soils using radiolabeled test substance ([PYMl-
14C]BYI 02960). The adsorption phase of the study was carried out using pre-equilibrated air-dried 
soils in 0.01 M aqueous CaCl2 solution with soil/solution ratios of 1:1 soil Px?-cb and 1/2 for soil j-
tjbFü-17ä. BYI 02960 was applied at concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L. 
Desorption phase was performed by supplying pre-adsorbed soil samples with fresh 0.01 M aqueous 
CaCl2 solution for one desorption cycle. Adsorption and desorption took place in the dark at 20 ± 1 °C 
for 24 hours, each. For the highest concentration, two additional desorption cycles were performed 
with 24 hours equilibration time each. The test item was stable throughout the study, and the parental 
mass balance determined for all soils at the highest concentration was in the range of 93.4 - 94.4%. 
For key data and results of study see Table 7.4.1- 9. 

The calculated adsorption constants Kf (ads) of the Freundlich isotherms for the two test soils were 
0.597 and 2.512 mL/g, and the mean KOC(ads) was 1.554 mL/g. The Freundlich exponent 1/n was 
0.8505 and 0.9021 (mean 0.8763). 
The desorption Kf (des) and the normalized KOC(des) values were significantly (i.e. 2.0 and 3.6 times) than 
those obtained for the adsorption phase, indicating that the test item once adsorbed to soil is not 
readily desorbed.  
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Table 7.4.1- 9: Key data and results of study 

Soil origin =äo8?-, Bロ, USA 1)jö8!l/Pä1, OZ, USA 
Soil type (USDA) Sandy loam Silt loam 
pH   (aqueous CaCl2 solution) 6.8 6.5 
Organic carbon [%] 0.7 1.9 
Kf (ads) [mL/g] 0.597 2.512 
1/n 0.9021 0.8505 
Koc(ads) [mL/g] 85.2 132.2 

(Mean KOC(ads): 108.7 mL/g) 
 

I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: Code BYI 02960, CAS no. 951659-40-8 (unlabelled substance) 
Label position = [Pyridinylmethyl-14C]BYI 02960, sample ID MERVP017-SS  
The test item was identified by HPLC-MS/MS 
Specific activity: 118.1 µCi/mg (4.37 MBq/mg) 
Radiochemical and chemical purity: >99% (at beginning of study) 

The test item was dissolved in acetonitrile after arrival at the testing facility and stored in a freezer in 
the dark. Radiopurity of the labeled test item was checked by HPLC analysis before application.  

2. Soils: Two soils originating from the USA were used in the batch equilibrium experiments. The pH 
values of the soil batches were measured in 0.01 M aqueous CaCl2. The soils were air-dried and 
homogenized by sieving (≤ 2 mm). The detailed parameters of soils are shown in Table 7.4.1- 10. 
 
B. Methods 

1. Experimental conditions: Adsorption and desorption constants KOC of BYI 02960 were determined 
for two soils (see Table 7.4.1- 10) with batch equilibrium experiments using [PYM-14C]BYI 02960. 
Preliminary tests were performed prior to the definitive test in order to optimize the test conditions.  
The adsorption phase of the study was carried out using pre-equilibrated air-dried soils (each 5 g dry 
weight) in 0.01 M aqueous CaCl2 solution with soil/solution ratios of 1:4, 1:2 and 1:1 for the soils. 
BYI 02960 was applied at concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L. Desorption 
phase was performed by supplying pre-adsorbed soil samples with fresh 0.01 M aqueous CaCl2 
solution for one desorption cycle. The samples were incubated at constant temperature of 20 ± 1 °C for 
24 hours in the dark. Thereafter, the suspensions were centrifuged and the supernatants were analyzed 
by LSC. Additionally, the pH values of the supernatants were determined.  

The experiments were performed in duplicate. The adsorption parameters were calculated using the 
FREUNDLICH adsorption isotherm. 

2. Analytical procedures: In the pre-test the supernatant was analyzed by HPLC. The recovery in 
HPLC was 97.4% of the injected radioactivity. The limit of quantification (LOQ) of the HPLC 
analysis was calculated by considering the applied amount of radioactivity and the lowest amount of 
radioactivity which could be quantified (LOD). The limit of detection (LOD) was set to 150 dpm, i.e. 
0.3% of applied radioactivity, deduced from the chromatograms of the parental mass balance samples 
(supernatant, 96 hours equilibration time, highest concentration nominal 1.0 mg/L). The LOQ (limit of 
quantification) was set to three times the LOD, i.e. 450 dpm or 0.9% of applied radioactivity. 
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In the definitive test the BYI 02960 residue in the supernatant was analyzed by liquid scintillation 
counting (LSC). After the desorption step, for the calculation of the mass balance, the remaining soil 
was freeze-dried and combusted. The trapped 14CO2 after combustion was measured by LSC.  

Table 7.4.1- 10: Physico-chemical characteristics of test soils used  

Parameter Results/Units C 
Soil (Soil ID) 
Batch ID 

=z゜!0ä (Pソ) 
091609-S 

I:§`/jPbpa9 (>S) 
072209-S 

Geographic Location  
(City / State / Country) 

F゛Iäyz/ 
California/ 

USA 

Px(t5)ja:゜5/ 
Nebraska/ 

USA 
Soil Series Hanford Marshall 
Texture Class A Sandy Loam Silt Loam 
Sand A 
Silt A 
Clay A 

64.3% 
28.1% 
7.6% 

11.1% 
62.2% 
26.7% 

pH (0.01 M CaCl2, 1/1) 
pH (Water, 1/1) 
pH (Saturated Paste) 

6.8 
7.3 
7.3 

6.5 
7.1 
6.9 

Organic Matter B 1.2% 3.3% 
Organic Carbon 0.7% 1.9% 
Cation Exchange Capacity (CEC) 6.7 meq/100 g 19.0 meq/100 g 
Water Holding Capacity 0.1 bar 
Water Holding Capacity 0.33 bar 

22.1% 
11.5% 

33.3% 
25.0% 

Maximum Water Holding Capacity 28.9 g/100 g 37.9 g/100 g 
Bulk Density 
Particle Density 

1.30 g/cm3 
N/A 

0.96 g/cm3 
N/A 

Biomass N/A N/A 

Soil Taxonomic Classification 
(USDA) 

Coarse-loamy, mixed, 
superactive, nonacid, thermic 

Typic Xerorthents 

Fine-silty, mixed, superactive, mesic 
Typic Hapludolls 

Soil Mapping Unit p°1yÖ,48,' 
,k1°g5Wh・,' 

Üu,§2'.h゜  
W.ü_ _3.xo' 

A) According to USDA classification 
B) Calculated: organic matter = organic carbon * 1.724  
C) Analyses performed at し゜cktJ Tä(:Jdhzjuf?. x゜§ K45ダ4tz g゛ .WaJ/ wIU9*.ö:2v イÖ v5.4üö ÖPヌ 
 

II.  RESULTS  

A.  Mass Balance 
In pre-tests, the stability of the test substance, an adequate soil/solution ratio as well as appropriate 
adsorption and desorption equilibration times were determined, a summary of the recovery after 
adsorption is presented in Table 7.4.1- 11 
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Table 7.4.1- 11: Preliminary study - Recovery of Test Item in Soil after Preliminary Equilibrium 
Test: Adsorption after incubation for 96 hours calculated as percentage of test item 
in solution and soil extract.  

Soil ID SA SP 
Supernatant [% AR] 36.8 26.7 
a.i. in supernatant [area %]* 97.1 96.6 
Recovery a.i. in supernatant [% AR] 35.7 25.8 
Solid phase (organic extract) [% AR] 60.0 69.1 
a.i. in solid phase (organic extract) [area %]* 97.8 97.8 
Recovery a.i. in solid phase (organic extract) [% AR] 58.7 67.6 
Non-extractable residues N/A N/A 
Total recovery of AR [%] 96.8 95.9 
Total recovery of a.i. [% AR] 94.4 93.4 

 

The overall material balance for all concentrations was in the range of 96.0 - 98.7% (mean: 97.1%) of 
the applied radioactivity. The complete material balance found at all sampling intervals demonstrated 
that no significant RA dissipated from the test vessels or was lost during processing. 

Table 7.4.1- 12: Recovery of Total Radioactivity of BYI 02960 after Adsorption and Desorption 
Expressed as percentage of applied radioactivity 

Soil ID SA SP 
  Recovery Recovery 
Conc. ID (% of AR) (% of AR) 
1.0 mg/L 97.6 97.4 
0.30 mg/L 97.1 96.0 
0.10 mg/L 96.5 97.6 
0.030 mg/L 98.7 96.9 
0.010 mg/L 97.3 96.0 
Mean 97.5 96.8 
sd ± 0.7 ± 0.7 

 
B.  Transformation of Test Item 

The stability of the BYI 02960 in the test system used was confirmed by performing HPLC analyses 
prior to the definitive test. 

C.  Findings 

The adsorption behavior of BYI 02960 in the concentration range of two orders of magnitude (i.e. 
from 0.01 - 1.0 mg/L) was accurately described for all soils with the Freundlich equation (for 
summary of results see Table 7.4.1- 15). The correlation coefficient of the individual isotherms was 
0.9993 and 0.9995. The calculated adsorption constants Kf (ads) of the Freundlich isotherms were 0.597 
and 2.512 mL/g (mean: 1.554 mL/g). The Freundlich exponents 1/n were 0.8505 and 0.9021 (mean: 
0.8763), indicating that the concentration of the test item affected the adsorption behavior in the 
examined concentration range. 

In general, the organic matter in soil, determined as organic carbon content, is the most important part 
to bind organic chemicals. Therefore, the adsorption coefficients Kf (ads) were correlated with the 
organic carbon content of the soil, in order to get a comparability of the adsorption behavior in 
different soils. For BYI 02960 the calculated KOC(ads) values were 85.2 and 132.2 mL/g (mean: 108.7 
mL/g). 
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At the end of desorption phase, 23.7 - 29.5 % and 13.2 - 23.1 % of the initially adsorbed amount was 
desorbed in soils ?9?F1- and 2*`toPIt7zt, respectively. The calculated desorption constants Kf (des) of 
the FREUNDLICH isotherms for the two test soils were 2.143 and 5.096 mL/g (mean: 3.620 mL/g). 
The KOC(des) values of the soils were 268.2 and 306.2 mL/g (mean: 287.2 mL/g). 

The KOC(des) values were significantly (2.0 and 3.6 times) higher than the KOC(ads) values, indicating a 
strengthened binding of the test item once adsorbed to the soil. 

Table 7.4.1- 13: Concentration of Test Substance in the Solid and Liquid Phases at the End of 
Adsorption Equilibration (Mean ± SD)  

Concentration Soil Solution Percentage 
of a.i. (mg/kg) (mg/L) adsorbed 
Soil (Soil ID: SA) 
Control N/A N/A   
0.010 mg/L 0.005 0.005 50.1 ± 0.1 
0.030 mg/L 0.014 0.016 47.2 ± 1.5 
0.10 mg/L 0.044 0.057 43.6 ± 1.0 
0.30 mg/L 0.128 0.175 42.3 ± 0.2 
1.01 mg/L 0.384 0.622 38.2 ± 0.8 
Soil  (Soil ID: SP) 
Control N/A N/A   
0.010 mg/L 0.015 0.003 74.9 ± 0.5 
0.030 mg/L 0.043 0.008 72.4 ± 0.6 
0.10 mg/L 0.136 0.032 67.9 ± 0.4 
0.30 mg/L 0.391 0.108 64.5 ± 0.5 
1.01 mg/L 1.166 0.422 58.0 ± 0.6 
 

Table 7.4.1- 14: Concentration of Test Substance in the Solid and Liquid Phases at the End of 
Desorption Equilibration (Mean ± SD) 

Concentration Soil Solution Percentage 
of a.i. (mg/kg) (mg/L) desorbed* 
Soil SA 
Control N/A N/A   
0.010 mg/L 0.004 0.001 23.7 ± 0.4 
0.030 mg/L 0.011 0.004 25.4 ± 1.2 
0.10 mg/L 0.032 0.012 26.5 ± 0.9 
0.30 mg/L 0.094 0.035 26.9 ± 0.6 
1.01 mg/L 0.270 0.113 29.5 ± 0.2 
Soil SP 
Control N/A N/A   
0.010 mg/L 0.013 0.001 13.2 ± 0.3 
0.030 mg/L 0.037 0.003 14.7 ± 0.0 
0.10 mg/L 0.113 0.012 17.3 ± 0.0 
0.30 mg/L 0.314 0.039 19.9 ± 0.1 
1.01 mg/L 0.897 0.135 23.1 ± 0.0 
*  Expressed as a percentage of the initially adsorbed material, one desorption step for all concentrations, 
two additional desorption steps for highest concentration only (not calculated in this evaluation). 
 
 
III.  CONCLUSIONS 

BYI 02960 can be classified as intermediate mobile for adsorption and low mobile for desorption. For 
a compilation of results see Table 7.4.1- 15. 
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Table 7.4.1- 15: Adsorption and desorption of [14C]BYI 02960 in tested soils 

Soil 
Adsorption Desorption 

Kf 
[mL/g] 

1/n R² 
KOC Kf 

1/n R² 
KOC 

[mL/g] [mL/g] [mL/g] 
SA 0.597 0.9021 0.9993 85.2 2.143 0.9407 0.9992 306.2 
SP 2.512 0.8505 0.9995 132.2 5.096 0.8603 0.9999 268.2 

Mean 1.554 0.8763 0.9994 108.7 3.620 0.9005 0.9995 287.2 
 
 
Report: KIIA 7.4.1/03, ??.みb9 X,,  2011 
Title: [Pyridinylmethyl-14C]BYI 02960: Aerobic soil metabolism/degradation and time-

dependent sorption in soils 
Report No & 
Document No: 

MEF-07/334 
M-414615-01-2 

Guidelines: OECD TG 307 
US EPA, OPPTS 835.4100, October 2008. 
OECD TG 106: 2001 (only in parts) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The biotransformation and time dependent sorption of [pyridinylmethyl-14C]BYI 02960 was studied in 
four European soils: cäo?)ァä ソ8- ÖGとe (AX), と1)äd4? am とhcz・k$J (HF), pzga)gVzJl_cu( Plot 
611 (HN), and /3(Küiäg9I II (DD) for a maximum period of 120 days under aerobic conditions in the 
dark at ca. 20 °C and 55% WHCmax (max. water holding capacity). BYI 02960 was applied at the 
nominal rate of 0.53 mg/kg soil, which is equivalent to 200 g/ha field application rate.  
At each sampling date the soil samples were shaken for 24 hours with 400 mL CaCl2-solution in order 
to measure the time-dependent desorption of the test item. Subsequently they were extracted by 
shaking at ambient temperature and in a microwave at 70 °C with acetonitrile/water mixtures, and the 
BYI 02960 residues were analyzed and quantified by TLC with HPLC as the confirmatory method. 
The degradation and metabolism part of the study was summarized earlier (see KIIA 7.1.1/01), this 
summary only considers results relevant to the assessment of time dependent sorption. 
At the beginning of the study (DAT-0; equivalent to approximately two hours) the distribution 
coefficient values RTDS were 1.46, 1.91, 3.35 and 4.66 mL/g for soils AX, HF, HN and DD, 
respectively. Depending on the ageing time, these values increased with time until the end of the study 
to 6.50, 5.64, 10.78 and 12.16 mL/g for the four soils indicating a significant increase of sorption with 
time. Based on results from the ageing time of 120 days, the RTDS values increased by a factor of 4.4, 
2.9, 3.2 and 2.6 (mean of all four soils = 3.3). 
 
I. MATERIALS AND METHODS 

A. MATERIALS 

1. Test Item: Flupyradifurone: Code = BYI 02960;  
Label PYM = [Pyridinyl-methyl-14C]BYI 02960 (sample ID: BECH 2123) 
Specific activity 4.37 MBq/mg 
Radiochemical purity: >99% (acc. radio-HPLC and -TLC) 
Chemical purity: >99% (HPLC, UV detection at 210 nm) 
Identity and purity of test item in the application solution were confirmed. 
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2. Soil: The time-dependent sorption of BYI 2960 was studied in four different soils (for physico-
chemical properties see KIIA 7.1.1/01. These soils are representative for agricultural use areas as 
required by the guidelines and cover a representative range of physico-chemical properties. Other 
details were summarized earlier (see KIIA 7.1.1/01. 

B. Methods 

See for summary of KIIA 7.1.1/01.  
In addition the changes of the sorption parameter RTDS (equivalent to Kd) of BYI 02960 affected by a 
preceding ageing period in soil were investigated by time-dependent desorption experiments. This 
additional test was designed in analogy to a "batch equilibrium” study. The soils incubated with the 

test item were shaken for 24 hours with 400 mL 0.1 M CaCl2 solution, i.e. a soil to solution ratio of 
1:4 was applied, which was derived from the respective batch equilibrium adsorption/desorption study 
(see report KIIA 7.1.1/01).  
After centrifugation, the distribution of the test item between supernatant and soil was determined by 
means of LSC. For TLC analysis, the extracts were not processed further. About 20 Bq of the extracts 
were spotted per cm lane onto silica plates. For HPLC, the desorption solution (CaCl2 extract) was 
analyzed directly as well (designation: D).  
The RTDS values (ratio time-dependent sorption, equivalent to Kd values) were calculated by: 

des

extr
TDS c

c

mL
gsolutionCaClinitemtestofionconcentrat

g
gextractsoilinitemtestofionconcentrat

R 

][

][

2




 

 
II.  RESULTS  

A.  Data  

For basic data including recovery and degradation data see summary under report KIIA 7.1.1/01. 

B.  Findings 

The results of desorption measurements affected by the ageing period are presented in Table 7.4.1- 16. 

The RTDS values were 1.46, 1.91, 3.35 and 4.66 mL/g for soils AX, HF, HN and DD, respectively, at 
the beginning of the study (DAT-0; equivalent to approximately two hours). With time of ageing in 
soil, these values increased until the end of the study to 6.50, 5.64, 10.78 and 12.16 mL/g for the four 
soils. Based on these results during an ageing time of 120 days, the mean RTDS value increased by a 
factor of 4.4, 2.9, 3.2 and 2.6 (mean of all four soils = 3.3).  

III  CONCLUSIONS 

A. Major Outcomes of Study 

During the ageing period of 120 days a clear increase of the distribution coefficient RTDS became 
apparent. Based on the results of an ageing time of 120 days, the RTDS values increased by a factor of 
2.6 to 4.4 (mean of all four soils = 3.3). 
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Table 7.4.1- 16: RTDS values [mL/g] of time-dependent sorption of [14C]BYI 02960 on four different 
soils; mean of duplicates  

DAT 
LH Dソどe 

(sandy 
loam) 

ロc?*`ä・p am レ゜
?b§äJb  
(loam) 

ä54zkc-
_3KJz:I 
(loam) 

Ä:c§x(qi゛` 
II 

(loam) 
0 1.46 1.91 3.35 4.66 
1 2.09 2.78 4.58 5.29 
3 1.88 2.32 4.32 5.23 
7 2.40 2.57 5.07 5.90 
14 2.91 3.03 6.04 6.47 
21 3.38 3.38 6.95 7.21 
30 3.71 3.72 7.38 7.78 
59 4.98 4.84 9.35 9.73 
120 6.50 5.64 10.78 12.16 
Factor DAT-120/DAT-0 4.4 2.9 3.2 2.6 
Mean factor DAT-
120/DAT-0 3.3 

 

B. Significance of Results to Environmental Behavior of BYI 02960 

The current laboratory study demonstrated that whenever BYI 02960 has time to age in soil it is much 
less susceptible to leaching.  Parametesr for exposure modeling can be derived from the study as 
decribed in report KIIA 7.4.1/04. 
 
 
Report: KIIA 7.4.1/04, P1(. ュ,, Feöaf). ,S; 2012 
Title: Evaluation of the time-dependent sorption of flupyradifurone based on laboratory 

time-dependent sorption experiments in four soils 
Report No & 
Document No: 

MEF-11/723 
M-422824-01-1 

Guidelines: US EPA OPPTS 835.SUPP 
GLP: no 
 
This report is a supplement to KIIA 7.4.1/03 and evaluates the study to derive input parameters for 
implementation in environmental modeling. 

EXECUTIVE SUMMARY 

Experimental sorption data of BYI 02960 on four soils (see report KIIA 7.1.1/01) were used to derive 
kinetic sorption parameters via curve fitting. These parameters constitute the prerequisite to 
adequately address time-dependent sorption processes in regulatory exposure modelling. The kinetic 
sorption was evaluated according to the model of ャqJ/aag et al. (1989) implemented in the 
groundwater leaching models PEARL and FOCUS-PELMO (FOCUS, 2009).  
BYI 02960 was incubated at initial concentrations of about 0.5 mg/kg for 120 d at constant soil 
moisture (55% MWHC) and 20°C in a number of four soils with varying properties. After the 
respective incubation period, BYI 02960 was first desorbed with aqueous CaCl2 and subsequently 
extracted with organic solvent in multiple steps. Up to the end of the incubation period (120 days) the 
(desorption) Kd,oc (defined as RTDS,OC: ratio of concentration adsorbed to soil and in solution) increased 
by a factor of 4.4 at the maximum (see report KIIA 7.4.1/03 and Table 7.4.1- 16) indicating kinetically 
controlled sorption processes.  
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The experimental raw data were pre-processed to calculate the concentration in the CaCl2 desorption 
solution, and the total mass. These data were used to fit the kinetic-sorption model using PEARLNEQ. 

The evaluation showed that the experimental data could be well described by the kinetic-sorption 
model, with excellent fits and reliable parameter estimates. The inferred parameters were the 
desorption rate constant k_des [1/d], the ratio between the Freundlich coefficients in the non-
equilibrium and in the equilibrium compartment f_ne [-], the degradation half-life in the equilibrium 
compartment DT50_eq [d], the organic matter normalized distribution coefficient in the equilibrium 
compartment Kom_eq [L/kg], and the initial total mass in the system M_ini [µg]. The corresponding 
values for all four soils are shown in Table 7.4.1- 17. 

The kinetic desorption rate constant k_des indicates a time scale of about 22 d, calculated as "pseudo 
half-life" for the exchange between equilibrium and non-equilibrium domain.  
Values for f_ne in the range of 0.387 – 0.779 indicate that the kinetically controlled "sorption capacity" 
is in the range of 39% - 78%, and accounts on average for about 58% of the instantaneous "sorption 
capacity". The DT50_eq representing degradation in the equilibrium domain was on average (geomean) 
58 d suggesting moderate degradation during the laboratory study.  

Table 7.4.1- 17:  Estimated parameters of the kinetic-sorption model for all soils  

Soil M_ini Kom_eq DT50_eq K_des F_ne 
[µg] [L/kg] [d] [1/d] [-] 

?zäz(Z1 w゛( YÄレc (AX) 44.5 40.3 57.3 0.031 0.779 
uityUc8h-( II (DD) 46.0 39.3 50.1 0.029 0.470 
KäJozju5?c` K゛- (HN) 46.0 62.8 86.6 0.032 0.683 
w_?`?b?k am 5$゜zÖ?J* (HF) 47.7 43.6 45.7 0.033 0.387 
Arithm. mean 46.1 46.5   0.580 
Geom. mean   58.0 0.031  
 

I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: See report KIIA 7.1.1/01 

2. Data: For basic data see report KIIA 7.1.1/01. In the present study the Freundlich exponent 1/n of 
the four soils was taken from report KIIA 7.4.1/01, see Table 7.4.1- 8. 

B. Methods 

Experimental sorption data of BYI 02960 (Flupyradifurone) on four soils were used to derive kinetic 
sorption parameters via curve fitting. These parameters constitute the prerequisite to adequately 
address time-dependent sorption processes in regulatory exposure modelling. The kinetic sorption was 
evaluated according to the model of ャ゛ÄJJZÖ ET AL. (1989) implemented in the groundwater 
leaching models PEARL and FOCUS-PELMO (FOCUS, 2009). 
The sorption is described as rate limited between an instantaneous equilibrium and a non-equilibrium 
domain. Degradation of the compound occurs only in the equilibrium domain including a dissolved 
and an equilibrium sorbed phase. If kinetic sorption is relevant a part of the substance is sorbed in the 
non-equilibrium domain where no degradation is assumed. Therefore, considering both domains the 
apparent degradation of the substance is lower than the observed degradation in the equilibrium 
domain only. Thus, the degradation curve of the total substance may show a bi-phasic behaviour as a 
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slowdown of total degradation results from the increasing fraction of substance being sorbed in the 
non-equilibrium domain. 
The experimental raw data were pre-processed to calculate the concentration in the CaCl2 desorption 
solution, and the total mass. These data were used to fit the kinetic-sorption model using PEARLNEQ 
program (Version 5; n2ャcJ/a et al. 2007). 

II.  RESULTS 

The evaluation showed that the experimental data could be well described by the kinetic-sorption 
model, with excellent fits and reliable parameter estimates. The inferred parameters were the 
desorption rate constant k_des [1/d], the ratio between the Freundlich coefficients in the non-
equilibrium and in the equilibrium compartment f_ne [-], the degradation half-life in the equilibrium 
compartment DT50_eq [d], the organic matter normalized distribution coefficient in the equilibrium 
compartment Kom_eq [L/kg], and the initial total mass in the system M_ini [µg].  

Results of the curve fitting procedure used to derive optimized kinetic sorption parameters for 
BYI 02960 are shown in Table 7.4.1- 17. The kinetic desorption rate constant k_des indicates a time 
scale of about 22 days, calculated as "pseudo half-life" for the exchange between equilibrium and non-
equilibrium domain. Values for f_ne in the range of 0.387 - 0.779 indicate that the kinetically controlled 
"sorption capacity" is in the range of 39 - 78%, and accounts on average for about 58% of the 
instantaneous "sorption capacity". The DT50_eq representing degradation in the equilibrium domain 
was on average (geomean) 58 days suggesting moderate degradation during the laboratory study.  

The fits between experimental and modelled data were visually good. The statistical parameters also 
indicate a sufficient goodness of fit. The 2 statistics indicate a very good fit with values ranging from 
3.1 for the zVHO soil to 1.6 for the U9-?7äax soil (Table 7.4.1- 18). RSE values were generally small 
and never exceeded 0.25 implying parameter estimates with a high confidence. 

Table 7.4.1- 18:  2 statistics and RSE  values for the parameter estimates of the kinetic sorption 
model 

Soil  RSE 
 2 M_ini Kom_eq DT50_eq k_des f_ne 
AX 3.12 0.014 0.121 0.041 0.133 0.105 
DD 1.74 0.008 0.026 0.018 0.090 0.057 
HN 1.93 0.009 0.038 0.031 0.090 0.061 
HF 1.62 0.007 0.042 0.017 0.099 0.064 
 

III  CONCLUSIONS 

The time-dependent sorption data received for BYI 02960 constitute the prerequisite to adequately 
address the obvious TDS process in higher tier regulatory modeling, e.g. related to a potential 
groundwater contamination. 

IIA 7.4.2 Adsorption & Desorption of Rel. Metabolites, Degr. & React. Products 

Metabolite 6-CNA  

6-CNA is a common metabolite to the active substance acetamiprid.  The following study has been 
performed in the context of the acetamiprid registration and is owned by Nippon Soda (NISSO), 
access to the study has been granted by the owner.: This study was already evaluated in the context of 
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review report for the active substance acetamiprid, SANCO/1392/2001 – Final, 16 June2004. 
Therefore, just a short summary is included in this dossier.  

Report: KIIA 7.4.2/01, j.Tx ,Äヶ,,  1997 
Title: [6-Chloronicotinic Acid (Acetamiprid Metabolite): Soil Adsorption/Desorption 

Study 
Report No & 
Document No 

C007666 
M-196394-01-1 

Guidelines: U. S. EPA-FIFRA, 40 CFR, Section 158.290, Subdivision N, Guideline 163-1 
EU Commission Directive 95/3 6/EC, Annex I, Section 7.1.2 (14 July 1995)  
Canada PMRA DACO Number 8.2.4.2, 1987 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The soil adsorption/desorption of 6-chloronicotinic acid [pyridyl -2,6-14C], was studied in equilibrium 
experiments using five soils (loamy sand I, loamy sand II, silt loam, clay, and clay loam) as well as in 
an aquatic pond sediment. The study was conducted at 20±1°C in the dark at five different 
concentrations (0.035, 0.070, 0.349, 1.170 and 2.319 ppm) in a 0.01 M CaCl2 solution (equivalent to 
0.174, 0.349, 1.745, 5.847, and 11.586 ppm in the soil, respectively). The preliminary range-finding 
study conducted using loamy sand II, silt loam and pond sediment, showed that both adsorption 
equilibrium and desorption equilibrium were reached at 16 hours. Therefore, the adsorption cycle and 
each desorption cycle were carried out for 24 hours each in the definitive study. No adsorption of 6-
chloronicotinic acid to glass was observed. 
Total accountability for all the soils averaged 99% and ranged from 94% to 110% of the applied dose 
activity with the exception of 0.07 ppm clay (87%). The average % of applied 6-chloronicotinic acid 
remaining in the supernatants of each phase was as follows:  
 
The Freundlich adsorption (Kf) and desorption (Kdes) constants as well as adsorption Koc are 
summarised in Table 7.4.2- 1. 
The Freundlich adsorption (Kf) constants ranged from 0.569 for silt loam to 2.121 for pond sediment, 
averaging 0.981. Adsorption Koc values ranged from 70 for loamy sand II and clay to 258 for loamy 
sand I, averaging 116. Similar Kf and Kdesl values for all of the soils and pond sediment shows the 
reversible equilibration between adsorption and first desorption phases.  

Table 7.4.2- 1: Average % of applied 6-CNA remaining in the supernatants  

Soil type 
OC Adsorption Desorption  
[%] 1/n Kf Koc Kdes1 Kdes2 Kdes3 

Loamy Sand I * 0.25 0.967 0.643 258 0.762 2.394 6.789 
Loamy Sand II 1.5 1.007 1.027 70 1.391 1.243 2.551 

Silt Loam 0.44  0.569 129 0.472 0.989 6.789 
Clay 1.2  0.833 70 0.393 3.522 2.551 

Clay Loam 0.82  0.690 84 0.505 2.394 6.789 
Pond sediment 

(Sandy Loam) ** 
2.5  2.121 85 3.144 1.243 2.551 

Average soils 0.949 0.780 88    

*: not considered for calculation of mean since the OC was regarded as too low  
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**: pond sediment not considered for calculation of mean in soils 

Metabolite DFA 

Report: KIIA 7.4.2/02, れä?$゛. N,, ョpü.wt み,  2011 
Title: [1-14C]BYI 02960-DFA (BCS-AB60481): Adsorption to and desorption from five 

soils 
Report No & 
Document No 

MEF-10/538 
M-413836-01-2 

Guidelines: OECD TG No. 106 Adsorption/Desorption, 2000 
US EPA Fate, Transport and Transformation Test Guidelines, OPPTS 
835.1230, Adsorption/Desorption (Batch Equilibrium), October 2008 
Canada PMRA DACO Number 8.2.4.2, 1987 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The adsorption/desorption behavior of BYI 02960-DFA was studied in batch equilibrium experiments 
in five soils originating from Germany and the USA.  
The adsorption phase of the study was carried out using pre-equilibrated air-dried soils in 0.01 M 
aqueous CaCl2 solution with a soil to solution of 1:1.25 for soil taöü-Q゛in` II and soil to solution 
ratios of 1:1 for soils ・ää*uÖ)a am ä6Jz$レy2 4a, Jxä:)gbÜcv?x?r, Pz§xa) and ö-6d-jä5Flt. 
BYI 02960-DFA was applied at concentrations of nominal 1.0, 0.3, 0.1, 0.03, and 0.01 mg/L 
supernatant.  
Desorption experiments were performed by supplying pre-adsorbed soil samples with fresh 0.01 M 
aqueous CaCl2 solution. One desorption cycle was performed for all concentrations and three 
desorption cycles were performed for the highest concentration only.  
Adsorption and desorption took place in the dark at 20  1 °C for 24 hours with triplicate samples, 
respectively. The aqueous supernatant after adsorption and desorption was separated by centrifugation, 
and the BYI 02960-DFA residue in the supernatant was analyzed by liquid scintillation counting 
(LSC). The adsorption and desorption parameters were calculated using the Freundlich equation. 

The test item was stable throughout the study. The mass balance of the parent compound determined 
for all soils at the highest concentration was >90%. In the definitive adsorption test 16.9 - 25.3%, 16.6 
- 34.9%, 22.3 - 26.6%, 2.6 - 10.7% and 2.4 - 5.7% of the applied test item were adsorbed to soils ävと
0z)2ä am A6bäJcd4 4a, ?Jäfyど_p?löaq-, H_:/?8I58I II, ・aFzk! and PI(tü:pkz/o, respectively. 

The calculated adsorption constant KF(ads) of the Freundlich isotherms for the five test soils ranged 
from 0.028 - 0.368 mL/g, the Koc(ads) from 1.7 – 9.5 mL/g. The Freundlich exponent 1/n was in the 
range of 0.6902 to 0.9579, indicating that the concentration of the test item affected the adsorption 
behavior in the examined concentration range. 
The Koc(des) values were 12.7 - 57.1 times higher than the Koc(ads) values, indicating a strong binding of 
the test item to the soil. Soils uf`レv/:cp3 II and Pj8rzj5!8t9 did not show an acceptable linearity of the 
Freundlich desorption isotherms and therefore desorption constants could not be calculated. For the 
highest concentration of each soil, a second and a third desorption step were performed. In these steps, 
the desorbed amounts of BYI 02960-DFA range from 13.4 to 45.2% of the adsorbed amount, 
indicating that the binding is partly reversible. The following table summarizes the key data of this 
study.  
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BYI 02960-DFA can be classified as very mobile for adsorption and low mobile for desorption. 

Table 7.4.2- 2: Key data and results of study 

Soil origin 
V5cq2(äa am 
öu?_Ö_cJ 4a,  

Germany 

e8§cbÖJäja- 
O・), 

Germany 

・j?ü`Ni99I 
II,  

Germany 

cüI=9ä,  
USA 

=ö-t゛tciöür, 
USA 

Soil type (USDA) Silt Loam Loam Clay loam Sandy Loam Silty Clay loam 
pH (aqueous CaCl2 

solution) 
6.5 5.8 7.4 6.0 6.5 

Organic carbon [%] 2.4 2.9 4.5 0.5 1.7 
KF(ads) [mL/g] 0.228 0.226 0.368 0.033 0.028 

1/n 0.9053 0.8013 0.9579 0.6902 0.8194 
Koc(ads) [mL/g] 9.5 7.8 8.2 6.7 1.7 
Koc(des) [mL/g] 121.3 155.5 * 380.7 ** * 

Mean Koc(ads): mL/6.8 g; Mean Koc(des): 219.1 mL/g 

* The correlation coefficient determined for the Freundlich desorption isotherms was not significant  
** For soil cucPöI (SA) the highest concentration (1 mg/L) was not included in the calculation of the Freundlich desorption  

isotherm due to a negative supernatant concentration calculated for one replicate 

 

I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: BYI 02960-DFA Code BCS-AB60481,  
CAS no. 2218-52-2 [sodium salt]; 381-73-7 [free acid] 
[1-14C]BYI 02960-difluoro-acetic acid: sample ID KATH 6450 
Specific activity: 76.68 µCi/mg (2.84 MBq/mg)  
Radiochemical and chemical purity: >98% / 99.5% (at beginning of study) 
The test item was identified by LC-MS, LC-MS/MS and NMR) 

The 14C-test item was dissolved in TKA-water (approx. 1.6 mg/mL) after arrival at the testing facility 
and stored in a freezer in the dark. Radiopurity of the labeled test item was checked by TLC analysis. 
 
2. Soils: The adsorption/desorption behavior of DFA was studied in batch equilibrium experiments in 
five soils originating from Germany and the USA: ?rど§z§ax am *nz゜NaxJ 4a, silt loam, pH 6.5, 
2.4% organic carbon; Qzz゜(0k5Ja$jär, loam, pH 5.8, 2.9% organic carbon; Öxy::a37)` II, clay loam, 
pH 7.4, 4.5% organic carbon; e1äF゛f, sandy loam, pH 6.0, 0.5% organic carbon; dlcFf3y)l:y, silty 
clay loam, pH 6.5, 1.7% organic carbon (pH values derived from aqueous CaCl2 suspension). The pH 
values of the soil batches were measured in 0.01 M aqueous CaCl2. The soils were air-dried and 
homogenized by sieving (≤ 2 mm) and stored in a climate chamber at 5 °C. The detailed parameters of 
soils are shown in Table 7.4.2- 3. 

B. METHODS 

1. Experimental conditions: In the definitive test, 16 g of soil 3a`ど/tq*kf II and 20 g of soils Aä(?*gö? 
am 7JcpX$5c 4a, Ue9Jacl9cö)$f4, Fvkfcä and Po-/kj9-äjg were weighed into the centrifuge tubes and 
aqueous 0.01 M CaCl2 solution was added to a solution volume of 18 mL (corrected for soil 
humidity). After pre-equilibration by shaking for about three days, 2 mL of the respective application 
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solution were added. The adsorption/desorption measurements were performed over a range of five 
BYI 02960-DFA concentrations (0.01 mg/L to 1.0 mg/L), covering two orders of magnitude. The 
samples were incubated at constant temperature in the dark and continuously agitated using an 
overhead shaker. After a certain time the suspensions were centrifuged and the supernatants were 
analyzed by LSC. Additionally, the pH values of the supernatants were determined. 

For the desorption experiments the supernatants were removed, measured, and replaced by an 
equivalent volume of aqueous 0.01 M CaCl2 solution. After agitation (for e.g. 24 h in the definitive 
test) and centrifugation, the supernatant was decanted, measured, and analyzed by LSC. One 
desorption step was performed for the samples of all five concentration levels whereas three 
desorption steps were performed for the samples of the highest concentration level. 
Mass balances were calculated for the one sample of each concentration level. For this purpose, the 
remaining soil was freeze-dried, grounded, combusted, and analyzed by LSC.  
Due to the stability of the test item, the partition of the test item was determined based on the amount 
of RA measured in the supernatant by LSC. The adsorption and desorption experiments were 
performed in triplicate. 
2. Application procedures: The total amount of [1-14C]BYI 02960-DFA delivered (6.5 mg) was 
dissolved in 4 mL TKA-water resulting in a solution containing approximately 1.6 mg test item/mL. In 
the definitive test, the soil to solution ratio for soils V゛9cvzra am A・?*ädJ5 4a, z0(1`Nc§Jäjözx, 
e1z!P゛ and -t$rz:P*bjv was 20 g soil to 20 mL of 0.01 M aqueous CaCl2 solution. For soil jö9-H゛

ta7` II, the soil to solution ratio was 16 g soil to 20 mL 0.01 M aqueous CaCl2 solution. The nominal 
concentrations of radiolabeled BYI 02960-DFA were 0.01, 0.03, 0.1, 0.3, and 1.0 mg/L. Using pipette 
aliquots of 2 mL, the radiolabeled BYI 02960-DFA application solutions were added to the pre-
equilibrated suspensions consisting of 16 or 20 g soil and 18 mL 0.01 M aqueous CaCl2 solution. 

3. Analytical procedures: The stability of the test item was determined by TLC of the control samples 
and of supernatants and extracts of the soil samples (highest concentration) in the pre-tests. The test 
item was considered to be stable (parental mass balance >90). The limit of quantification (LOQ) was 
set to three times the background radioactivity, i.e. about 0.96 Bq (0.33 ng). The lowest amount 
measured was about 5.5 Bq, i.e. about 5.7 times higher than the LOQ. 
In the definitive test supernatants were analyzed by liquid scintillation counting (LSC). After the 
desorption step, for the calculation of the mass balance, the remaining soil was freeze-dried and 
combusted. The trapped 14CO2 after combustion was measured by LSC. Due to the stability of the 
test item, the partition of the test item was determined based on the amount of RA measured in the 
supernatant by LSC.  
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Table 7.4.2- 3:  Physico-chemical characteristics of test soils  

Soil ID / 
Batch # 

d?VxäIä゛ am G
゜äJcxb§ 4a 

(HF) 
20100308 

N・a5z6?V゙9?Jl`- 
(HN) 

20100308 

/ogIとxtä0! II 
(DD) 

20100308 

Püzzu- (SA) 
20090626 

0foIlatb</k (SF) 
20090629 

Geographic 
Location 
 (City / State / 
Country) 

5ä5ヶ!Jeöt / 
o!z!WJlAd!:5tö?(

ztle / Germany 

CJl_(zd?4 : 
*!5lcW?Jtl?KiI5d

fi!z / Germany 

gにゕ:c§ü?8cl / 
7j*IWcJlew!6(u:a

)/te / Germany 

e9!<_z / 
California /  

USA 

19゛rzt<-lj§/ 
Nebraska /  

USA 

Texture 
ClassA Silt Loam Loam Clay Loam Sandy Loam Silty Clay loam 

SandA 
SiltA 
ClayA 

23% 
60% 
17% 

37% 
42% 
21% 

33% 
36% 
31% 

63% 
26% 
11% 

19% 
50% 
31% 

pH (CaCl2) 
pH (Water) 
pH (KCl) 

6.5 
6.8 
6.3 

5.8 
6.1 
5.4 

7.4 
7.5 
7.1 

6.0 
6.4 
5.7 

6.5 
6.6 
6.0 

Organic 
MatterB 4.1% 5.0% 7.8% 0.9% 2.9% 

Organic 
CarbonC 2.4% 2.9% 4.5% 0.5% 1.7% 

Cation 
Exchange 
Capacity 
(CEC) 

13.4 
meq/100 g 

10.1 
meq/100 g 

20.6 
meq/100 g 

7.4  
meq/100 g 

19.4  
meq/100 g 

Moisture at 
0.33 bar 22.3% 22.5% 32.7% 9.4% 23.0% 

Bulk Density 
Particle 
Density 

1.05 g/mL 1.08 g/mL 1.00 g/mL 1.39 g/mL 1.03 g/mL 

Soil Mapping 
Unit 

・°,h,゛゛*'A,・
g 

ァ n°$b ゜゜1§d, 

Ä,bh k4*°.8v' 
T öqq° g゜ g1§ 

U3° ・o,nvp・' 
ヮ q2° g*ü7,h 

px$w.b°x,öy' 
W nhv° 7・゛x_, 

Y,°$x$k.3 $2 
W 5b° 4 g゛゜p 

A) According to USDA classification 
B) Calculated: Organic matter = organic carbon * 1.724  
C) Determination method: Combustion 
 
II.  RESULTS AND DISCUSSION 

A.  Mass Balance 

The overall material balance for all soils was in the range of 95.1-100.3% (mean: 97.2%) of the 
applied radioactivity. The complete material balances found at all sampling intervals demonstrated 
that no significant RA dissipated from the test vessels or was lost during processing. 
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Table 7.4.2- 4:  Recovery of Total Radioactivity of BYI 02960 after Adsorption and Desorption Steps 
(Expressed as percentage of applied radioactivity) 

Description Soil 1 Soil 2 Soil 3 Soil 4 Soil 5 
Soil ID HF HN DD SA SF 
Conc. ID (% of AR) (% of AR) (% of AR) (% of AR) (% of AR) 
1.0 mg/L 98.2 97.6 97.7 100.3 98.7 
0.30 mg/L 96.0 95.3 95.3 99.2 97.3 
0.10 mg/L 96.2 94.8 95.1 98.9 97.0 
0.030 mg/L 97.0 94.3 94.7 97.8 97.1 
0.010 mg/L 96.2 93.6 95.1 105.2 101.2 
Mean 96.7 95.1 95.6 100.3 98.3 
SD ± 0.8 ± 1.4 ± 1.1 ± 2.6 ± 1.6 

 

B.  Stability and Recovery of Test Item 

The stability of DFA in the test system used was confirmed by performing HPLC analyses prior to the 
definitive test. Recoveries of radioactivity in the 0.01 M CaCl2 solutions of control samples without 
soil range from 99.8 to 100.7% of applied radioactivity (0 – 96 h). The test item was stable in control 
samples without soil. 

C.  Findings 

In the definitive adsorption test 16.9 - 25.3%, 16.6 - 34.9%, 22.3 - 26.6%, 2.6 - 10.7% and 2.4 - 5.7% 
of the applied test item were adsorbed to soils K_eä?`g_ am A?J3ndüä 4a, ä7?ö-ソ_Jztna`゜, Äij44(-
9?_ II, F?ppz) and Fd-/゜-3ylzj, respectively. The adsorption behavior of BYI 02960-DFA in the 
concentration range of two orders of magnitude (i.e. from 0.01 - 1.0 mg/L) was accurately described 
for all soils with the Freundlich equation. The correlation coefficient of the individual isotherms was 
in the range of 0.9699 - 0.9984. The calculated adsorption constants KF(ads) of the Freundlich isotherms 
for the five test soils ranged from 0.028 - 0.368 mL/g. The Freundlich exponents 1/n were in the range 
of 0.6902 - 0.9579, indicating that the concentration of the test item affected the adsorption behavior 
in the examined concentration range. 
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Table 7.4.2- 5:  Concentration of BYI 02960 in the Solid and Liquid Phases at the End of the 
Adsorption Period  

Concentration  Soil Solution Percentage 
(mg/kg) (mg/L) adsorbed 

Soil ID HF 
Control N/A N/A   
0.010 mg/L 0.002 0.008 24.4 ± 1.3 
0.030 mg/L 0.008 0.022 25.3 ± 0.5 
0.10 mg/L 0.025 0.075 24.8 ± 0.3 
0.30 mg/L 0.067 0.234 22.2 ± 0.3 
0.99 mg/L 0.167 0.825 16.9 ± 0.2 
Soil ID HN 
Control N/A N/A   
0.010 mg/L 0.003 0.006 34.9 ± 1.3 
0.030 mg/L 0.010 0.020 34.4 ± 0.7 
0.10 mg/L 0.030 0.070 30.0 ± 1.2 
0.30 mg/L 0.078 0.222 26.0 ± 0.3 
0.99 mg/L 0.165 0.828 16.6 ± 0.8 
Soil ID DD 
Control N/A N/A   
0.010 mg/L 0.003 0.007 25.4 ± 1.5 
0.030 mg/L 0.010 0.022 26.6 ± 0.4 
0.10 mg/L 0.032 0.075 25.5 ± 0.3 
0.30 mg/L 0.091 0.228 24.1 ± 1.0 
0.99 mg/L 0.276 0.772 22.3 ± 0.4 
Soil ID SA 
Control N/A N/A   
0.010 mg/L 0.001 0.009 10.7 ± 0.6 
0.030 mg/L 0.003 0.027 10.0 ± 0.1 
0.10 mg/L 0.008 0.092 7.5 ± 0.1 
0.30 mg/L 0.017 0.284 5.5 ± 0.3 
0.99 mg/L 0.026 0.966 2.6 ± 0.2 
Soil ID SF 
Control N/A N/A   
0.010 mg/L 0.001 0.009 5.5 ± 1.4 
0.030 mg/L 0.002 0.028 5.7 ± 1.1 
0.10 mg/L 0.005 0.095 4.9 ± 0.8 
0.30 mg/L 0.011 0.289 3.7 ± 0.3 
0.99 mg/L 0.024 0.968 2.4 ± 0.4 

 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 145 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Table 7.4.2- 6:  Concentration of BYI 02960 in the Solid and Liquid Phase at the End of First 
Desorption Phase  

Concentration  Soil Solution Percentage 
(mg/kg) (mg/L) desorbed* 

Soil ID HF 
Control N/A N/A   
0.010 mg/L 0.002 0.000 19.8 ± 3.6 
0.030 mg/L 0.006 0.002 26.3 ± 2.3 
0.10 mg/L 0.019 0.006 25.3 ± 2.5 
0.30 mg/L 0.050 0.017 25.1 ± 3.5 
0.99 mg/L 0.133 0.034 20.5 ± 1.7 
Soil ID HN 
Control N/A N/A   
0.010 mg/L 0.003 0.001 18.9 ± 1.6 
0.030 mg/L 0.008 0.002 19.4 ± 1.7 
0.10 mg/L 0.024 0.006 21.2 ± 1.6 
0.30 mg/L 0.062 0.016 21.0 ± 1.5 
0.99 mg/L 0.138 0.027 16.2 ± 0.4 
Soil ID DD 
Control N/A N/A   
0.010 mg/L 0.003 ** ** ** 
0.030 mg/L 0.010 0.000 3.8 ± 0.8 
0.10 mg/L 0.030 0.001 5.2 ± 1.1 
0.30 mg/L 0.085 0.004 5.5 ± 2.6 
0.99 mg/L 0.281 ** ** ** 
Soil ID SA 
Control N/A N/A   
0.010 mg/L 0.001 0.000 42.8 ± 4.1 
0.030 mg/L 0.002 0.001 44.2 ± 2.7 
0.10 mg/L 0.004 0.003 43.0 ± 2.8 
0.30 mg/L 0.010 0.006 38.5 ± 2.6 
0.99 mg/L 0.025 ** ** ** 
Soil ID SF 
Control N/A N/A   
0.010 mg/L 0.000 0.0001 25.7 ± 13.16 
0.030 mg/L 0.001 0.0005 24.9 ± 8.82 
0.10 mg/L 0.004 ** ** ** 
0.30 mg/L 0.011 ** ** ** 
0.99 mg/L 0.033 ** ** ** 

* Expressed as a percentage of the initially adsorbed material, one desorption step for all concentrations 
** The subtraction of the remaining radioactivity in solution from the measured concentrations resulted in 
negative liquid concentrations for some samples. Therefore the mean concentration was not presented and the 
percentage of desorbed test item was not calculated for this concentration level  

 

The adsorption coefficients KF(ads) were correlated with the organic carbon content of the soil, in order 
to get a comparability of the adsorption behavior in different soils. For DFA the calculated Koc(ads) 

values varied between 1.7 and 9.5 mL/g (mean: 6.8 mL/g). 

One desorption step was performed for all concentrations. For soils c`O゜ed?y am ど$*aJchk 4a and 
VäJäy?ö-0)xjc・ this first desorption step resulted in highly significant correlation coefficients for the 
Freundlich isotherm with values of 0.9788 and 0.9884. When omitting the highest concentration, the 
first desorption step of soil u8)Pe? had a significant correlation coefficient as well (0.9801). At the end 
of the first desorption phase, 19.8 - 26.3%, 16.2 - 21.2% and 38.5 - 44.2% of the initially adsorbed 
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amount was desorbed in soils 4?öchUä` am レödJ?9c゛ 4a, Ncg6zväg4rJet) and F2aäd(, respectively. 
The other soils (ソ/z$n-8ikf II and btö4(/?P-j7) did not show an acceptable linearity of the Freundlich 
desorption isotherms and therefore, desorption constants could not be calculated. 

The calculated desorption constants KF(des) of the Freundlich isotherms for the three evaluated test soils 
ranged from 1.903 - 4.509 mL/g. The respective mean Koc(des) values was 219.1 mL/g). The Koc(des) 

values were 12.7 to 57.1 times higher than the Koc(ads) values, indicating a strong binding of the test 
item to the soil. For the summary of results see Table 7.4.2- 7. 

Table 7.4.2- 7:  Adsorption and desorption constants of BYI 02960-DFA in five soils  

 Adsorption Desorption 
Soil KF 

1/n R² 
Koc KF 

1/n R² 
Koc 

  (mL/g) (mL/g) (mL/g) (mL/g] 
HF 0.228 0.9053 0.9945 9.5 2.911 0.975 0.9788 121.3 
HN 0.226 0.8013 0.9903 7.8 4.509 1.013 0.9884 155.5 
DD 0.368 0.9579 0.9984 8.2 * * * * 
SA 0.033 0.6902 0.9769 6.7 1.903** 1.052** 0.9801** 380.7** 
SF 0.028 0.8194 0.9699 1.7 * * * * 
Mean 0.177 0.8348 0.9860 6.8 3.1 1.0 1.0 219.1 

* The correlation coefficient determined for the Freundlich desorption isotherms was not significant  
** For soil eh・`P? (SA) the highest concentration (1 mg/L) was not included in the calculation of the Freundlich desorption 
isotherm due to a negative supernatant concentration calculated for one replicate 
 
III.  CONCLUSIONS 

DFA can be classified as very mobile for adsorption and low mobile for desorption. 

IIA 7.4.3 Column Leaching Studies with the Active Substance 
In the EU and NAFTA this requirement is covered by the adsorption/desorption studies with the 
parent compound as presented in chapter IIA 7.4.1.  
However, a soil column leaching study for the active substance was performed in order to fulfill a 
requirement of Brazilian registration authorities. A short summary of that study is given as follows. 
 

Report: KIIA 7.4.3/01, w? vee.F5 ,,E,sZ,  2012 
Title: Mobility of [Pyridine-2,6-14C]-BYI 02960 in Brazilian Soils – Soil columns 

leaching method 
Report No & 
Document No 

2301-LIX-344-11 
M-424966-01-2 

Guidelines: OECD - Guideline for the Testing of Chemicals. Method 312 "Leaching in Soil 
Columns" (Adopted: 13 April 2004) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

The leaching behaviour of [pyridine-2,6-14C]-BYI 02960 was studied in four Brazilian soils under 
laboratory conditions according to OECD Guideline Method 312 (2004). The four soil types were 
Argissolo (clay), Latossolo vermelho (clay), Neossolo (loamy sand/sandy loam) and Gleissolo humico 
(loam). Duplicate glass columns per soil type were filled with the respective soil to a height of 30 cm. 
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After conditioning with 0.01 M CaCl2 solution [PYR-14C]-BYI 02960 was applied to the top of the 
columns at a dosage approximating a maximum application rate of 1500 g a.i./ha. Monuron was used 
as a reference substance and was applied at a rate of 5 kg a.i./ha. After the application of test and 
reference substance each column was irrigated with 200 mm of artificial rain over a 48-hrs period, and 
the respective leachate samples were collected. After percolation, the soil columns were divided into 
six layers of ca. 5 cm each, and the soil samples were extracted with acetonitrile:water (80:20 v/v). 
Layers containing more than 10% of applied radioactivity (AR) were sequentially extracted until the 
last extract represented less than 10% of AR. Extracted radioactivity was analyzed by high-
performance liquid chromatography (HPLC) with radiometric detection. The results of the HPLC 
analysis did not show degradation of the parent compound during the timescale of the study. 

The average mass balance ranged from 96.6 - 106.3% in the four tested soils. Extractable radioactivity 
ranged for all soils from 73.75 - 95.26%, and non-extractable radioactivity ranged from 3.64 - 25.22%. 

No radioactivity (<LOQ) was detected in the leachate of Argissolo and Gleissolo soils. Thus the AR 
was completely retained in Argissolo and Gleissolo soils, however, percolated to the leachate in 
Latossolo and Neossolo soils after application of the artificial rain. In the leachates of Latossolo and 
Neossolo mean 14.93 and 23.50% of AR were detected, respectively. Analysis of the leachates 
showed that there was detectable Monuron in the leachate of Argissolo soil (one replicate), Latossolo 
and Neossolo soils. 

The maximum (mean) depth penetration of the radioactivity in the soil profiles was < 10 cm for 
Argissolo soil, > 30 cm for Latossolo, > 30 cm for Neossolo, and ≤ 7.5 cm for Gleissolo soil, whereas 

the leaching depth of Monuron was ≤ 27.5, > 30, > 30 and < 7.5 cm in the respectively listed soils.  

In order to compare leaching data from different experiments, a relative mobility factor (RMF) to a 
reference chemical such as Monuron was used. Monuron is known to be moderately mobile in the 
field. Knowing the RMF values of crop protecting compounds allows their classification into mobility 
classes. The relative mobility factor (RMF) for BYI 02960 was 0.45 for Argissolo soil, 1.0 for 
Latossolo, 1.0 for Neossolo soil and 1.0 for Gleissolo soil. Based on these values, BYI 02960 can be 
classified as little mobile in Argissolo and moderately mobile in Latossolo, Neossolo and Gleissolo 
soils.  

IIA 7.4.4 Column Leaching Studies Rel. Metabolites, Degr. & React. Products 
Column leaching studies were not performed for metabolites. This requirement is covered by the 
adsorption/desorption studies with the parent compound as presented in chapter IIA 7.4.2. 

IIA 7.4.5 Aged Residue Column Leaching 
Studies are not required under Regulation (EC) 1107/2009. 

IIA 7.4.6 Leaching (TLC) 
Studies are not required under Regulation (EC) 1107/2009. 

IIA 7.4.7 Lysimeter Studies 
Not required as potential leaching to groundwater can be predicted from the available data. 
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IIA 7.4.8 Field Leaching Studies 
Based on the results of laboratory and modeling studies mentioned in the chapters before it is 
concluded that the mobility of BYI 02960 residues in soil is sufficiently understood after its intended 
use, and no concern with regard to groundwater contamination is indicated. This is supported by the 
results of terrestrial field dissipation study (see IIA 7.3.1). BYI 02960 residues remained in the upper 
0-20 cm soil layer. Only small amounts below the LOQ could be detected to a maximum depth of 30 
cm. 

Mobility of BYI 02960 Residues in Soil - Summary 

The equilibrium sorption BYI 02960 was studied in two batch equilibrium studies in the laboratory at 
20°C with six different soils. The data were evaluated to derive FREUNDLICH isotherms. The 
resulting arithmetic mean value for 1/n, Kf (ads) and Koc was 0.8657, 2.263 (L/kg) and 98.4 (L/kg. The 
desorption Kf (des) and the normalized KOC(des) values were significantly higher (i.e. approx. 2 times) 
than those obtained for the adsorption phase, indicating that the test item once adsorbed to soil is not 
readily desorbed.  
BYI 02960 can be classified as intermediate mobile for adsorption and low mobile for desorption. 

Time dependent sorption (TDS) of BYI 02960 was studied in four soils a maximum period of 120 
days under aerobic conditions in the dark at ca. 20 °C and 55% WHCmax. At the beginning of the study 
the distribution coefficient values RTDS were 1.46, 1.91, 3.35 and 4.66 mL/g for soils AX, HF, HN and 
DD, respectively. Based on results from the ageing time of 120 days, the RTDS values increased by a 
factor of 4.4, 2.9, 3.2 and 2.6 (mean of all four soils = 3.3).  
A more detailed evaluation showed that the before-mentioned experimental data can be well described 
by a kinetic-sorption model, with excellent fits and reliable parameter estimates. Such time-dependent 
sorption data received for BYI 02960 constitute the prerequisite to adequately address the obvious 
TDS process in higher tier regulatory modeling, e.g. related to a potential groundwater contamination. 
For BYI 02960 a fitted mean Koc of 80.2 L/kg and the Freundlich exponent 1/n of 0.866 can be used 
in higher tier simulation runs. 

The equilibrium sorption of 6-chloronicotinic was studied in experiments using five soils and an 
aquatic pond sediment. The arithmetic mean 1/n value for soil was 0.949, adsorption Koc values in 
soils ranged from 70 to 258, averaging 88.0 (L/kg). Similar Kf and Kdes values for all soils and the 
pond sediment indicated a reversible equilibration between adsorption and first desorption phases. 
BYI 02960-6-CNA can be classified as medium to high mobile for adsorption and desorption. 

The equilibrium sorption of difluoroacetic acid was studied in experiments using five soils. The 
arithmetic mean 1/n value for soil was 0.8348, adsorption Koc values ranged from 1.7 to 9.5, 
averaging 6.8 (L/kg). The Koc(des) values were 12.7 to 57.1 times higher than the Koc(ads) values, 
indicating a strong binding of the test item to the soil. BYI 02960-DFA can be classified as very 
mobile for adsorption and low mobile for desorption. 
 

IIA 7.4.9 Volatility - Laboratory Studies 
Based on the results of vapor pressure and Henry’s law constant determination it is concluded that 

significant volatilization of BYI 02960 in the environment is not expected. Therefore, no further 
laboratory experiments were considered necessary.  
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The result of the studies on vapor pressure and Henry’s law constant, determined in accordance with 

dossier chapters IIA 2.3.1 and IIA 2.3.2), are given below. 

The vapor pressure of BYI 02960 is low, extrapolated to be 9.1 x 10-7 Pa for 20 °C (F0ja8e 2008; M-
309853-01-1). 
Henry's law constant at 20 °C in distilled water of pH 4 to 9 is given with 8.2 x 10-8 Pa x m³ x mol-1 
(C8i83*j _zd !oTo/? 2011; M-414341-01-1). 
 

IIA 7.5 Hydrolysis in Sterile Buffers of pH 4, 7 and 9 
In accordance with Point IIA 2.9.1, tests on hydrolysis of BYI 02960 using radiolabelled test 
substance in sterile buffer solutions at pH 4.0, 7.0, and 9.0 in the absence of light is submitted. A 
summary of this study is repeated here, focusing on formation and hydrolytic degradation of 
metabolites.  
 
Report: KIIA 7.5/01, tccねJjo3(. ,P and Wk§§cIh. w,,  2011 
Title: BYI 02960: Hydrolytic Degradation 
Report No & 
Document No 

MERVP019 
M-398952-01-1 

Guidelines: US EPA subdivision N, Section 161-1 
Canada PMRA DACO Number 8.2.3.2 
OECD 111, , proposal October 2002. 
JAPAN: MAFF Guideline, 12 Nousan 8147 

GLP: Yes (fully GLP compliant and certified laboratory) 
 

EXECUTIVE SUMMARY 

Hydrolysis of radiolabeled [furanone-4-14C]BYI 02960 at 1.0 mg a.i./L was studied in the dark at  
50 °C in sterile aqueous buffers at pH 4 [acetate buffer], pH 7 [tris buffer], and pH 9 [borate buffer] 
for 5 days. Samples were analyzed at 0, 1, 2, 3, 4 and 5 days. The samples were analyzed directly by 
HPLC without extraction. 
The results showed that BYI 02960 is hydrolytically stable at ambient temperature. Most of the 
applied radioactivity was associated with the parent compound at test termination in the pH 4, 7 and 9 
buffer solutions. There were three minor components which accounted for a total of 4.9% of AR, none 
was more than 2.7% of AR in any of the pH. 
A preliminary study was conducted at 50 °C to determine if volatiles would be formed. It 
demonstrated that no volatiles were formed during hydrolysis. This result was further confirmed by 
the acceptable recoveries observed in the definitive experiments. 

I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: Code BYI 02960, CAS no. 951659-40-8 (unlabelled substance) 
Label position = [Furanone-4-14C]BYI 02960 (vial No. C-1116) 
Specific activity: 30.74 mCi/mMole (3.94 MBq/mg) 
Radiochemical purity: 99% (at beginning of study) 
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Identity and purity of test item in the application solutions were checked. The radiochemical purity of 
the dosing solution (test item in85 µL acetonitrile, each) was determined by HPLC and found to be 
96%. 

2. Test matrix: The test matrices for this study were a 0.01 M sodium acetate/acetic acid solution  
(pH 4), a 0.01 M tris(hydroxymethyl)aminomethane/HCI solution (pH 7), and a 0.01 M boric 
acid/NaOH solution (pH 9). The acetate, tris, and borate buffers were used since they are unlikely to 
affect the rate of hydrolysis at their respective pH. 

B. Methods 

1. Experimental conditions: The test system consisted of a 30 mL amber vial containing 10 mL of 
buffer and capped with a septum lined crimp cap. It was autoclaved for 60 minutes at >93 °C to 
sterilize the system. Forty-five test systems were prepared consisting of three groups of 15 vials, one 
group for each pH (4, 7, and 9). This included 6 time points, 2 replicates per interval and 3 extra vials. 
Each vial was filled with 10 mL of the appropriate buffer and sealed with a crimp cap equipped with a 
Teflon™-lined septum. The test systems were autoclaved for 60 minutes at >93 °C to sterilize the 
system. Test systems were allowed to cool to room temperature before the addition of the test material. 
No volatiles were observed in the preliminary experiment. Therefore, no trapping system was used. 
The test systems were maintained in a covered water bath. The temperature was held at 50 ±0.5 °C. 
The pH and sterility were measured at each sampling interval. 

2. Application Procedures: 100-μL Hamilton syringe was used to deliver 85 μL of application solution 

to each test containing 10 ml of buffer. The septum of the each vial was pierced by the syringe, and the 
application solution was added. To check the DPM applied to the system, using the same syringe, 85 
μl of application solution was first put into two vials containing 10 ml of water. Then all the buffers 

were treated with 85 μl of application solution. After this another aliquot of 85 μl was put into two 

vials containing 10 ml of water. Three aliquots were taken from each vial for a total of 12 samples and 
analyzed by LSC which gave average of 240,371 dpm /mL equivalent to 1 ppm 

3. Sampling: The sampling intervals for all three pH values were 0, 1, 2, 3, 4 and 5 days post 
treatment. Samples were typically analyzed the day of sampling with the maximum storage duration 
before analysis of less than 24 hrs. The samples were stored under refrigerated conditions before 
analysis if analysis was not conducted on the sampling date. No storage stability data was generated 
because samples were analyzed within one day of collection.  

4. Analytical procedures: At each interval, two replicate test systems for each pH were removed from 
the water bath, three 1-mL aliquots were counted on the liquid scintillation counter (LSC) and 1 mL of 
each sample was directly analyzed by HPLC. 
The retention time for [14C]BYI 02960 using the HPLC system was 22.0 minutes. Recovery of 
radioactivity from the HPLC column ranged from 94.2 - 99.2% with a mean recovery of 97.1%. 
The linearity of the detector's response to 14C was confirmed. The limit of quantitation (LOQ) was 
determined empirically by a series of injections at decreasing concentrations. The lowest concentration 
that resulted in a peak 2 to 3 times the background level was determined to be the LOQ. The limit of 
quantitation used in this experiment was 890 dpm. Defining 445 dpm as the limit of detection (LOD) 
of the HPLC radio detector a minimum of approximately 1.1% or 1.6 ppb of AR was detected by 
HPLC analysis.  
No attempt was made to identify the minor transformation products observed in the study since they 
comprised <2.7% of the applied radioactivity, at any interval. 
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The rate of degradation was not determined for BYI 02960 since minimal degradation was observed in 
the pH 4, 7 and 9 buffer solutions. 

 

II.  RESULTS 

A.  Data 

All buffer solutions (pH 4 = acetate, pH 7 = tris, pH 9 = borate) had a concentration of < 0.01 M. The 
measured average pH of the buffers was 3.94, 6.89 and 8.99, respectively.  
Sterility was maintained throughout the study with the exception of a single time point in a single pH. 
The Day 4, pH 9.0, replicate 1 and 2 samples gave a positive result (sterility was lost) on the aerobic 
count plate. The samples were analyzed by HPLC to determine if a lack of sterility was an issue. The 
results showed comparable results to the other test system (stable), thus the lack of sterility did not 
impact results.  
The test systems were maintained in the dark, in a covered water bath held at 50.1 ±0.13 °C (minimum 
= 49.7 °C, maximum = 50.3 °C). 
The resulting data based on LSC and analyses are shown in Table 7.5- 1 to Table 7.5- 3. 

B.  Mass Balance 

For this study the AR (100% of applied radioactivity) was defined as the amount of radioactivity 
recovered in the day 0 sample (mean of label #1 and #2). Based on the results of LSC an RA balance 
was established for each buffer solution at each sampling interval. A summary of the total recoveries 
of the radioactivity is given in the following tables.  
The mean material balance for pH 4 buffer ranged from 95.8 - 100.9% of AR, with a mean of 98.8% 
(Table 7.5- 1). The mean material balance for pH 7 ranged from 95.0 - 102.7% of AR, with a mean of 
99.9% ( 7.5- 2). The mean material balance for pH 9 ranged from 100.3 - 101.2% of AR, with a mean 
of 100.7% (Table 7.5- 3). Individual values are provided for pH 4, 7 and 9 in the report. Adsorption of 
the test compound to the test vessels was not indicated based on the material balances. The complete 
material balances found in all solutions demonstrated that no radioactivity dissipated from the 
solutions by means of volatilization or was lost during sampling/processing. 

Table 7.5- 1: Transformation of BYI 02960 @ 50 °C, expressed as percentage of applied 
radioactivity (mean ± S.D.), in pH 4 buffer solution  

Sampling times [days] 0 1 2 3 4 5 
BYI 02960 96.2 ± 1.2 96.1 ± 1.9 91.2 ± 0.2 93.7 + 1.6 96.3 ± 0.5 92.1 ± 3.6 
Unknown A  2.7 ± 0.1 2.2 ± 0.0 1.9 ± 0.1 1.7 ± 0.0 1.4 ± 0.0 1.4 ± 0.0 
Unknown B  0.0 ± 0.0 1.0 ± 0.3 1.4 ± 0.0 1.5 ± 0.0 1.8 ± 0.2 1.7 ± 0.1 
Unknown C  1.6 ± 0.2 1.5 ± 0.0 1.3 ± 0.1 1.5 ± 0.1 1.3 ± 0.1 1.3 ± 0.2 
Total% recovery 100.6 ± 0.9 100.9 + 1.6 95.8 + 0.1 98.4 + 1.6 100.7 ± 0.7 96.5 + 3.8 
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Table 7.5- 2: Transformation of BYI 02960 @ 50 °C, expressed as percentage of applied 
radioactivity (mean ± S.D.), in pH 7 buffer solution  

Sampling times [days] 0 1 2 3 4 5 
BYI 02960 94.5 ± 1.0 90.7 ± 6.0 94.3 ± n/a 95.1 ± 2.1 97.8 ± 0.1 96.6 ± 0.4 
Unknown A  2.6 ± 0.1 1.8 ± 0.2 1.8 ± n/a 1.6 ± 0.0 1.6 ± 0.0 1.5 ± 0.2 
Unknown B  0.4 + 0.6 1.1 ± 0.1 1.6 ± n/a 1.8 ± 0.0 1.8 + 0.3 1.8 + 0.1 
Unknown C  1.4 ± 0.1 1.4 ± 0.1 1.4 ± n/a 1.2 ± 0.0 1.5 ± 0.1 1.3 ± 0.1 
Total% recovery 98.8 ± 1.6 95.0 ± 5.9 99.0 ± n/a 99.7 ± 2.2 102.7 ± 0.2 101.3 ± 0.3 
 

Table 7.5- 3: Transformation of BYI 02960 @ 50 °C, expressed as percentage of applied 
radioactivity (mean ± S.D.), in pH 9 buffer solution  

Sampling times [days] 0 1 2 3 4 5 
BYI 02960 95.8 ± 0.7 97.5 ± 1.1 96.2 ± 0.2 95.8 ± 0.1 96.9 ± 0.2 95.8 ± 1.1 
Unknown A  1.8 + 0.0 1.4 + 0.3 1.5 ± 0.3 1.5 + 0.1 1.2 ± 0.0 1.4 + 0.1 
Unknown B  1.5 ± 0.2 0.9 ± 1.3 1.9 ± 0.1 1.9 ± 0.1 1.9 ± 0.0 1.9 ± 0.1 
Unknown C  1.4 ± 0.0 1.4 ± 0.2 1.2 ± 0.1 1.1 ± 0.0 1.2 ± 0.1 1.1 ± 0.1 
Total% recovery 100.6 ± 0.9 101.2 ± 0.2 100.5 ± 0.4 100.3 ± 0.1 101.2 ± 0.1 100.3 ± 1.2 
 

C. Bound and Extractable Residues 

N/A. 

D. Volatilization 

Since the test system was sealed and a loss in material balance was not observed, no attempt was made 
to trap volatiles.  

E. Transformation of Test item 

The amounts of BYI 02960 and degradates were quantified by HPLC. The results for all tests, 
expressed as percent AR, are given in tables above. Throughout, the concentration of parent 
compound remained almost constant from day 0 to day 5, with 96.2 - 92.1% of AR at pH 4, 94.5 - 
96.6% of AR at pH 7, and 95.8 - 95.8% of AR at pH 9, respectively.  
Minimal degradation of the parent compound occurred at all three pH values. No major transformation 
products were formed at any pH. Three minor degradates “Unknown A, B and C” at maximum 
amounts of 2.7% of AR. 

F.  Kinetics of Test Item Degradation 

The rate of degradation was not determined for BYI 02960 since minimal degradation was observed in 
the pH 4, 7 and 9 buffer solutions. Thus, BYI 02960 can be considered to be hydrolytically stable 
under environmental conditions. 

III.  CONCLUSIONS 

From the current laboratory study it is concluded that hydrolysis is not relevant for the degradation of 
BYI 02960 in the environment, and that a further study with another radiolabel is not needed. 
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IIA 7.6 Phototransformation in water 
In accordance with Points IIA 2.9.2 and IIA 2.9.3, tests on photolysis (direct photo-transformation) of 
BYI 02960 in water are also presented here to provide a complete and comprehensive overview on the 
fate and behavior of this substance in this corresponding section IIA 7 of the dossier. For the 
respective route of phototransformation study (compare IIA 2.9.2) radiolabeled BYI 02960 was 
investigated in pure buffers. A summary of these studies is repeated here, focusing on formation and 
degradation of transformation products.  
In addition, the determination of the quantum yield of direct phototransformation in water and the 
derived environmental half-lives in surface water are also given for active substance.  
Further a supplementary study on the phototransformation of BYI 02960 in natural water is submitted. 
 
Report: KIIA 7.6/01, wz:j. Z, ,C  2011 
Title: Phototransformation of [14C]BYI 02960 in aqueous pH 7 buffer 
Report No & 
Document No 

MERVP042 
M-418426-02-1 

Guidelines: OPPTS 835.2240, 2008 
Japanese JMAFF New Test Guidelines, 2000 
Canada PMRA DACO Number 8.2.3.3.2 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 
The aqueous phototransformation of [FUR-14C]BYI 02960 was studied at 25 °C in sterile buffer (pH 
7) at an initial concentration of approx. 1.0 mg a.i./L under artificial irradiation (xenon lamp, >290 nm, 
quartz and Suprax filter) for 35 hours. At this timepoint the DT75 for BYI 02960 was exceeded. 
Duplicate irradiated test systems and single dark control test systems were analyzed at 0, 4, 8, 12, 16, 
22, 28, and 35 hours by direct injection of samples into HPLC. Identification of parent and major 
transformation products was accomplished by co-elution with authentic reference standards, LC/MS 
and/or NMR analysis.  
The anticipated test conditions (temperature, sterility and pH 7) were maintained, and material 
balances for the irradiated and dark test systems were complete throughout the study. In the dark test 
systems (i.e. the controls), BYI 02960 was found to be stable. 

In the irradiated test systems, BYI 02960 decreased from 98.1% of AR at time 0 (mean of replicates) 
to 8.4% of AR at 35 hours of irradiation. The major degradates included BYI 02960-succinamide 
(max. 39.6% of AR at 28 hours) and BYI 02960-azabicyclosuccinamide (max. 25.9% of AR at 35 
hours). A minor degradate was identified as BYI 02960-deschlorohydroxysuccinamide (DCHS, max. 
of 2.5% at 35 hours) which is considered as intermediate between the two major photodegradates. No 
other single detected component exceeded 3% of AR at 35 hours.  

The first-order half-life for photolytic degradation of BYI 02960 in sterile buffer of pH 7 was 13.8 
experimental hours. Based on this experimental half-life of BYI 02960, the direct phototransformation 
half-life in top layer of surface water is calculated to be 1.75 days under environmental sunlight 
conditions in Phoenix, AZ, USA (latitude 33.3N) and 2.7 days in Athens, Greece (latitude 38.03N).. 
Based on this finding, BYI 02960 should rapidly degrade in the aqueous environment if exposed to 
sunlight.  
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Table 7.6- 1: Half-life, DT75 and DT90 

Test 
System 

Kinetic 
Model 

Equation 2 test error (%) 
Experimental hours 

DT50 DT75 DT90 
Irradiated SFO M(t) = 103.3-0.0503 t 10.4 13.8 27.6 45.8 

Dark SFO M(t) = 99.7e-(1.2e-10) t 0.50 >>1000 nc nc 

nc = not calculated since compound is stable 

 

I.  MATERIAL AND METHODS 

A. Materials 

1. Test Item: Code BYI 02960, CAS no. 951659-40-8 (unlabelled substance) 
Label position = [Furanone-4-14C]BYI 02960 (vial No. C-1116) 
Specific activity: 30.74 mCi/mMole (3.94 MBq/mg) 
Radiochemical purity: 99.3% (at beginning of study) 

  Identity and purity of test item in the application solutions were checked. 

2. Test system: The irradiated test system consisted of 20 mL of filter-sterilized sterile buffer (pH 7) 
treated with BYI 02960 at ~1.0 µg/mL and sealed in a quartz glass vessel. The dark control test 
systems consisted of 20 mL of filter-sterilized buffer (pH 7) treated with BYI 02960 at ~1.0 µg/mL 
and crimp-sealed in a 20-mL amber bottle. 

3. Test matrix: The test matrix for this study was comprised of sterile 10 mM potassium phosphate 
buffer (pH 7). Buffer was prepared by dissolving 2.72 g of potassium dihydrogen phosphate in ~1.9 L 
of water.  The pH was adjusted to 7 by the addition of 1 M potassium hydroxide. After adjustment to 
pH 7, the buffer was diluted to 2.0 L and thoroughly mixed. The buffer was stored at room 
temperature overnight and used immediately the following morning. 

B. Methods 

1. Experimental conditions: Twenty four test systems were prepared for irradiation. Duplicate test 
systems were prepared for each of the nine planned sampling intervals as well as six spare test systems 
for additional sampling intervals or for unforeseen losses.  Each quartz glass vessel was filled with 
20 mL of filter-sterilized sterile buffer (pH 7) containing approximately 1.0 µg/mL of test substance. 
Ten control test systems were prepared and were maintained in the dark at 25 ± 1C in an incubator.  

2. Application procedures: Treated buffer (pH 7) was sterilized by passing it through a 0.22-µm sterile 
filter into each autoclaved test vessel using aseptic techniques in a laminar flow hood.  The amount of 
water added to each vessel was determined by the weight (approximately 20 g) added to a tared vessel. 
The irradiated test vessels were closed with ground glass stoppers. The quartz photolysis vessels were 
placed in a Suntest CPS unit containing a Heraeus xenon-arc lamp. Light emission was filtered using a 
Suprax® filter that eliminated wavelengths <290 nm. For the dark control test systems, the same 
amount of treated sterile buffer (pH 7) was filter-sterilized and transferred into sterile amber bottles 
which were sealed with crimp caps.  
The test substance concentration was 1.11 µg/mL which is much less than half of the water solubility 
of BYI 02960 at pH 7 (water solubility is 3.2 mg/mL). 

3. Sampling: Duplicate irradiated test systems and individual dark control test systems were analyzed 
at 0, 4, 8, 12, 16, 22, 28, and 35 hours post treatment. All test systems were checked for pH and 
sterility. Samples were immediately analyzed after removal from either the incubator or the Suntest. 
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4. Analytical procedures: Triplicate aliquots (100 µL) from each test system were radioassayed. For all 
samples, a 1-mL aliquot was removed and used for sterility testing. An aliquot (approximately 4 mL) 
was transferred to an HPLC autosampler vial, and the remaining test solution was transferred to a 
glass vial. All samples were directly analyzed by HPLC (1 mL injection) without any concentration or 
extraction. 
Major degradates, including the parent compound, were either isolated by HPLC from an MID sample 
or a kinetic sample was analyzed directly by LC/MS. Collected fractions were dissolved in water and 
analyzed by LC/MS. Some degradates were isolated and analyzed by high resolution MS and NMR. 

II.  RESULTS 

A.  Data 

The target temperature of 25 ± 1 °C was maintained during the study, and the mean pH of the water 
was 6.99 in the irradiated systems and 7.01 in the dark test systems. Sterile conditions were 
maintained in all test systems. The irradiated systems were continuously exposed to artificial sunlight 
with an intensity of 680 W/m2 for a period of 35 hours. The analytical results of the study are 
presented in Table 7.6- 2. 

B.  Mass Balance 

The mean material balance of the irradiated [14C]BYI 02960 test systems was 100.6% and ranged from 
99.3 to 101.6% in individual systems. The mean material balance for the dark control test systems was 
101.1% and ranged from 99.6 to 101.4% in individual test systems. 

C.  Bound and Extractable Residues 

N/A. 

D.  Volatilization 

No attempt was made to trap volatiles. This was justified since the mass balances were complete 
throughout the study. 

E. Transformation of Test Item 

Four radioactive components exceeded 10% of AR at any interval, one of these was [14C]BYI 02960. 
Two major degradates were identified as BYI 02960-succinamide and BYI 02960-
azabicyclosuccinamide. The fourth region that exceeded 10% of AR was a group of components 
(“polar mixture”) which eluted early in the chromatogram in reverse-phase HPLC. By TLC it was 
shown to consist of multiple components, and no single component exceeded 3% of the applied 
radioactivity at 35 hours. One minor degradate was identified as BYI 02960-dechlorohydroxy-
succinamide (DCHS) by comparison to a synthetic standard. 
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Table 7.6- 2: Phototransformation of [14C]BYI 02960 in irradiated test systems (mean ± SD) as a 
percentage of applied radioactivity (1) 

Compound 
Sampling times [days] 

0 4 8 12 
BYI 02960 98.1 ± 0.2 86.8 ± 0.1 71.8 ± 2.2 55.3 ± 2.5 
BYI 02960-succinamide 0.0 ± 0.0 9.40 ± 0.1 17.30 ± 0.8 26.0 0 ± 4.2 
BYI 02960-azabicyclosuccinamide 0.0 ± 0.0 0.0 ± 0.0 0.9 ± 0.1 2.4 ± 0.8 
DCHS (2) 0.0 ± 0.0 0.0 ± 0.0 0.6 ± 0.1 0.9 ± 0.3 
Polar Region 2 (3) 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 1.4 ± 0.7 
Polar Region 1 (3) 0.0 ± 0.0 0.0 ± 0.0 2.4 ± 0.6 3.8 ± 1.4 
Minor others (4) 1.4 ± 0.3 4.6 ± 0.6 7.3 ± 0.3 11.4 ± 0.3 
Total volatile organic 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 
Total% recovery 99.5 ± 0.0 100.8 ± 0.6 100.3 ± 1.0 101.2 ± 0.4 
 16 22 28 35 
BYI 02960 55.7 ± 1.8 41.3 ± 4.7 14.1 ± 2.2 8.4 ± 1.4 
BYI 02960 - succinamide 26.6 ± 0.7 32.7 ± 1.6 39.6 ± 0.1 37.6± 1.2 
BYI 02960-azabicyclosuccinamide 2.8 + 0.3 4.9 ± 1.1 19.4 ± 3.2 25.9 ± 1.9 
DCHS (2) 0.8 ± 0.2 1.2 ± 0.3 2.1 ± 0.3 2.5 ± 0.4 
Polar Region 2 (3) 1.5 ± 0.4 1.9 ± 0.1 3.0 ± 0.9 3.5 ± 0.3 
Polar Region 1 (3) 2.5 ± 0.4 4.8 ± 0.2 6.9 ± 0.0 8.2 ± 1.5 
Minor others (4) 10.3 ± 0.3 13.1 ± 1.2 16.4 ± 0.0 15.1 ± 0.9 
Total volatile organic 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 
Total% recovery 100.3 ± 1.4 100.1 ± 0.7 101.5 ± 0.2 101.2 ± 0.2 

(1) Ppb analyte can be calculated as follows:  Ppb analyte = Analyte as % of applied  x  (ppb parent applied ÷ 100%)  x  (MW 
analyte/MW parent);  MW of BYI 02960 = 288.7 
(2) DCHS – BYI 02960-deschlorohydroxysuccinamide - intermediate between BYI 02960-succinamide and BYI 02960-
azabicyclosuccinamide 
(3) Polar regions combined and analyzed by TLC.  No single component comprised >3% of the applied radioactivity 
(4) Minor others is comprised of several compounds, none of which comprised >7% of the applied radioactivity at any 
interval 
 

F.  KINETICS OF TEST ITEM DEGRADATION 

Half-life, DT75 and DT90 of [14C]BYI 02960 are presented in Table 7.6- 3. The first-order half-life for 
photolytic degradation of BYI 02960 in sterile buffer of pH 7 was 13.8 experimental hours. Based on 
this experimental half-life of BYI 02960, the direct phototransformation half-life in top layer of 
surface water is calculated to be 1.75 days under environmental sunlight conditions, e.g. in Phoenix, 
AZ, USA (latitude 33.3N) and 2.7 days in Athens, Greece (latitude 38.03N).. Based on this finding, 
BYI 02960 should rapidly degrade in the aqueous environment if exposed to sunlight. 
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Table 7.6- 3: Half-life, DT75 and DT90  

Test 
System 

Kinetic 
Model 

Equation 
2 test 
error 
(%) 

Experimental hours 
Equivalent days in 
Phoenix, AZ; USA 

DT50 DT75 DT90 DT50 DT75 DT90 
Irradiated SFO M(t) = 103.3-0.0503 t 10.4 13.8 27.6 45.8 1.8 3.5 5.8 

Dark SFO M(t) = 99.7e-(1.2e-10) t 0.50 >>1000 nc nc nc nc nc 

nc = not calculated since compound is stable 
 

III.  CONCLUSIONS 

[14C]BYI 02960 photolytically degraded in sterile buffer (pH 7) with a half-life of 13.8 experimental 
hours. Based on this finding, BYI 02960 should degrade within a few days in the aqueous environment 
if exposed to sunlight. The major degradates (>10% of applied radioactivity) were identified as 
[14C]BYI 02960-succinamide and [14C]BYI 02960-azabicyclosuccinamide. The findings were 
included in the proposal for the pathway of degradation of BYI 02960 in an aqueous environment (see 
Figure 7.8- 1). 
 
Report: KIIA 7.6/02, atce・ョÜく龼. ,w;  2011  
Title: BYI02960: Determination of the Quantum Yield and Assessment of the 

Environmental Half-life of the Direct Photodegradation in Water 
Report No & 
Document No 

MEF-11/554 
M-414756-01-2 

Guidelines: Phototransformation of Chemicals in Water, Part A: Direct 
Phototransformation, UBA, Berlin, Germany (Dec 1992); Test Method: 
ECETOC (Polychromatic Light Source) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The quantum yield of direct phototransformation of BYI 02960 was determined in aqueous solutions 
using polychromatic light according to the ECETOC method. Degradation of BYI 02960 in aqueous 
solution of ≤10% was measured by HPLC-UV after a maximum irradiation period of 500 minutes. 
This indicated moderate degradability of BYI 02960 via direct phototransformation in aqueous and 
buffered solutions. A mean quantum yield of Φ = 0.000138 was calculated on the basis of UV 
absorption data and the degradation kinetics determined from both experiments. 
The estimates based on the two modelling concepts (Zepp & Cline or Frank & Kloepffer) are 
comparable. Both estimates consider the quantum yield  and the absorption in the UV-VIS spectrum 
being in the range of wavelengths relevant for the environment (see tables below). Environmental 
direct phototransformation half-lives of BYI 02960 in sunlight exposed surface water layers are 
estimated to in a range of 10 to 14 days during periods of main use, i.e. in spring to summer. 
Thus, direct phototransformation in aqueous solution may contribute to the dissipation of BYI 02960 
from the environment. This assessment does not consider other potential mechanisms which may 
enhance the degradation in natural water, e.g. by indirect photolytic processes. 
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Table 7.6- 4:  Zepp and Cline modelling using GC Solar program  

Season 
Environmental DT50 of Direct Phototransformation of BYI 02960 [days] 

30th degree lat. 40th degree lat. 50th degree lat. 60th degree lat. 
Spring 11.4 12.2 13.6 16.2 

Summer 10.3 10.3 10.7 11.3 
Fall 15.9 20.2 29.5 54.2 

Winter 21.2 32.2 63.2 195 

Marginal conditions: pure surface water at 0-5 cm depth, 10th degree longitude, clear sky, typical ozone concentrations in the 
atmosphere, half-lives integrated over the entire day. 
The columns of the 40-50th degree of latitude is more or less relevant to the conditions of Europe. 
 

Table 7.6- 5:  Frank and Kloepffer Modeling (MEF-11/554)  

Month 
Photolysis Constant 

Environmental DT50 of Direct Phototransformation of BYI 02960 
[days] 

[1/sec] Minimum Mean Maximum 
January 0.501 x 10-7 76 160 730 

February 0.104 x 10-6 37 77 340 
March 0.203 x 10-6 21 40 160 
April 0.340 x 10-6 13 24 94 
May 0.434 x 10-6 12 18 74 
June 0.486 x 10-6 11 17 66 
July 0.433 x 10-6 12 19 62 

August 0.423 x 10-6 13 19 63 
September 0.246 x 10-6 19 33 120 

October 0.135 x 10-6 31 59 270 
November 0.601 x 10-7 58 130 670 
December 0.316 x 10-7 120 250 1300 

Marginal conditions: pure stagnant surface water at 0-5 cm depth, geographic and climatic conditions of Germany (50th 
degree latitude); no contribution of another mono- or bimolecular elimination process. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item:  Common name: Flupyradifurone (CAS no. 951659-40-8) 
  Chem. Code: BYI 02960 
  Sample ID: AZ16895, Batch NLL7780-47-4 
  Certified assay: 99.4% w/w 
2. Test Solutions: The study was conducted using highly pure water (taken from a TKA-Genpure 
unit): conductivity = 0.055 µS; TOC = 2 ppb. UV-VIS spectra were measured in 0.01 M aqueous 
buffer solutions (acetate pH 4, phosphate pH 7 and borate pH 9). A solution containing 5.03 mg 
BYI 02960 (1.74 x 10-5 mol)/L pure water was prepared for irradiation experiments. 

B. Methods 

The quantum yield for direct phototransformation of BYI 02960 in aqueous solution was determined 
in a merry-go-round apparatus (Type 13/150 Mangels Co.) that was equipped with a mercury arc lamp 
(Type TQ 150 Original Hanau Co.) in a Duran® 50 filter and cooling finger. The filter absorbed light 
with a wavelength below 290 nm and let pass the polychromatic light above this cut-off wavelength. 
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The merry-go-round irradiation apparatus is warmed up for at least 15 minutes prior to the exposure of 
the samples in order to guarantee a constant radiation of the light source as well as the projected 
sample temperature of 25°C  1°C at the beginning of the experiment. Subsequently, only the merry-
go-round but not the lamp or the cycle cooling is switched off for adding or removing samples. 
After equilibration, two measuring cells with 3.0 mL of actinometer solution (A) are first exposed to 
the light in the system for 10 minutes. The measuring cells containing 3.0 mL of test solution are 
swiftly placed onto the 10 positions of the merry-go-round apparatus. At the respective sampling 
interval a single sample is removed. Finally, i.e. after both degradation experiments were finished, two 
samples with solution (A) were irradiated and used for actinometry. 
The results of BYI 02960 analysis (usually means of duplicates) were evaluated on the basis of linear 
regression in order to receive the time (in minutes) after which 10% of the molecules of the test item 
have been degraded. That value is necessary to calculate the quantum yield of phototransformation 
 
II. RESULTS 

A.  Data 

Intensity of irradiation was calculated to 6.023 x 1016 (experiment #1) and 6.1599 x 1016 
(experiment #2) photons absorbed per second for the 3 mL actinometry solution in the range of 
wavelength from 295 to 490 nm. Phototransformation results are presented in Table 7.6- 6. 

Table 7.6- 6: Phototransformation of BYI 02960 in water  

Duration of Irradiation  
[min] 

Experiment #1 Experiment #2 
BYI 02960 [mg/L] BYI 02960 [mg/L] 

0 5.03 (= 100%) 5.03 (= 100%) 
50 4.90 4.97 

100 4.89 4.91 
150 4.93 4.87 
200 4.89 4.83 
250 4.81 4.83 
300 4.71 4.77 
350 4.72 4.79 
400 4.64 4.70 
450 4.58 4.61 
500 4.56 (= 90.7%) 4.69 (= 93.2%) 

 
A degradation of BYI 02960 of 7 and 10% was determined by HPLC-UV after a maximum irradiation 
period of 500 minutes. This indicated moderate photostability of BYI 02960 in the aqueous buffered 
solution. 
Based on both degradation experiments quantum yields  of 1.5538 x 10-4 (experiment #1) and 
1.1983 x 10-4 (experiment #2) were calculated.  
Environmental half-lives were calculated according to Zepp & Cline and Frank & Kloepffer (see 
Table 7.6- 4 and Table 7.6- 5). 
 
III  CONCLUSIONS 

A mean quantum yield of direct phototransformation of Φ = 0.000138 was calculated for BYI 02960 

on the basis of UV absorption data and the degradation kinetics determined from both experiments. 
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Thus, direct phototransformation in aqueous solution may contribute to the dissipation of BYI 02960 
from the environment. A comparison of the estimates derived from models of Zepp & Cline and Frank 
& Kloepffer shows that both approaches are well comparable. Environmental direct phototrans-
formation half-lives of BYI 02960 in sunlight exposed surface water layers are estimated to in a range 
of 10 to 14 days during periods of main use, i.e. in spring to summer.  
However, this assessment does not consider any other potential mechanisms which may enhance the 
degradation in unpurified water, i.e. caused by indirect photolytic processes. May be such was the 
difference to the kinetics result of the earlier study not performed in pure water but in buffer (report 
KIIA 7.6/01). Thereby, BYI 02960 degraded faster, i.e. with an estimated DT50 of just a few days in an 
aqueous environment if exposed to sunlight.  
 
 
Report: KIIA 7.6/03, j.Näi Z, ュ,  2011 
Title: Phototransformation of [14C]BYI 02960 in Natural Water 
Report No & 
Document No 

MERVP020 
M-415368-01-1 

Guidelines: Japanese Test Guidelines for Supporting Registration of Chemical Pesticides 
12 Nousan 8147 (adopted in November 24, 2000), J-MAFF 2-6-2 (amended 
June 26, 2001 and March 31, 2008) concerning Photolysis Studies in Water 
and Guidance Notification 13, Seisan No. 3986, October 10, 2001.  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 
The aqueous phototransformation of [FUR-14C]BYI 02960 was studied at 25 °C in sterile natural 
water at an initial concentration of 1 mg a.i./L under artificial irradiation (xenon lamp, >290 nm, 
quartz and Suprax filter) for max. 28 hours, equivalent to max 7.5 environmental days at Zhqg$, 
Japan. This duration of irradiation exceeded the DT75 for BYI 02960 in the experiment. Duplicate 
irradiated and single dark test systems were analyzed at 0, 4, 8, 12, 16, 22 and 28 hours by direct 
injection of samples into HPLC. Identification of parent and major transformation products was 
accomplished by co-elution with authentic reference standards, LC/MS and/or NMR analysis.  

The anticipated test conditions (temperature and sterility) were maintained, and material balances for 
the irradiated and dark test systems were complete throughout the study. In the dark test systems (i.e. 
the controls), BYI 02960 was found to be stable, showed very little degradation at pH 8 and 25 °C. 

In the irradiated test systems, [14C]BYI 02960 degraded from 95.1% of AR at time 0 (mean of 
replicates) to 17.2% of AR after 28 hours of irradiation. The major degradates included BYI 02960-
succinamide (max. 38.2% at 28 hours) and BYI 02960-azabicyclosuccinamide (max. 14.3% at 28 
hours). A minor degradate was identified as BYI 02960-deschlorohydroxysuccinamide (maximum of 
2.2% at 22 hours) and is considered an intermediate leading to the formation of BYI 02960-
azabicyclosuccinamide. A group of components (“polar mixture”) that eluted near the HPLC column’s 

void volume was shown by TLC to consist of multiple components, and none of these components 
exceeded 7.3% of the applied radioactivity.  

The first-order half-life for photolytic degradation of BYI 02960 in the natural water was 14.0 
experimental hours. Based on this value the half-life of BYI 02960 under environmental conditions is 
calculated to be, e.g., 3.8 days at Tokyo, Japan (latitude 35N). Thus, phototransformation in aqueous 
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solution contributes very well to the dissipation of BYI 02960 from the environment. Therefore, the 
findings were included in the proposal for the pathway of degradation of BYI 02960 in an aqueous 
environment (see Figure 7.8- 1). 
 
I. MATERIALS AND METHODS 
 
A. Materials 
1. Test Item: Flupyradifurone: Code = BYI 02960; CAS no. 951659-40-8 (unlabeled) 
  Designation of label: [furanone-4-14C]BYI 02960 or [FUR-14C]BYI 02960  
  Specific Activity: 30.74 mCi/mmol (~236,400 dpm/µg; 3.94 MBq/mg) 
  Radiochemical Purity: 99.3% 

2. Test System: The test matrix for this study was comprised of natural water collected on March 29, 
2010 from the lake at Gtc2zä)/ e`.Fb Öi?n/a s_rnyJdg qiッ80b), Kansas. Water was collected at the 
surface, 0-6 inches deep. The natural water was stored at room temperature overnight and used 
immediately the following morning. 

Table 7.6- 7: Physicochemical characteristics of unfiltered natural water 

Parameter Results/Units (a) 
pH 8.2 
Dissolved oxygen  8.43 mg/L (b) 
Calcium 67 mg/L (ppm) 
Magnesium 12 mg/L (ppm) 
Hardness (CaCO3 equivalent) 217 mg/L 
Electrical conductivity 0.88 mmho/cm 
Total Dissolved Solids 486 mg/L (ppm) 
Turbidity 3.53 NTU 
Alkalinity 158 mg CaCO3/L 
Total Organic Carbon 4.3 mg/L (ppm) 
Dissolved Organic Carbon 3.7 mg/L (ppm) 
Carbonates 0.58 meq/L 
Bicarbonates 2.16 meq/L 
Total Nitrogen 1.1 mg/L (ppm) 
Total Phosphorus 0.9 mg/L (ppm) 

 
B. Methods 
1. Experimental conditions: The tests were performed using individual static test systems held at 
aerobic conditions at 25 ± 1 °C for a period of 6 experimental days. They consisted of 24 quartz glass 
vessels [50 mm x 25 mm x 15 mm (height)] each containing 20 mL of the test solution (buffer solution 
+ 1.0 µg/mL test item), and were closed (except in case of time 0) with a trap attachment (permeable 
for oxygen) containing soda lime for absorption of 14CO2 and a polyurethane foam plug for adsorption 
of volatile organic compounds. The test systems were either incubated in the dark as controls or 
continuously exposed to artificial irradiation (Suntest® unit equipped with a xenon lamp and <290 nm 
cut-off filter). The Suntest unit was operated at approximately 680 W/m2 (290-800 nm) to simulate 
highly photoreactive conditions. At this intensity it would take 3.71 hours in the Suntest unit to equal 
one solar day in Tokyo, Japan. Since 3.71 hours represents 1 environmental day, 111.4 hours (4.64 
days) of continuous irradiation at 680 W/m2 is equivalent to 30 environmental days. 
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2. Sampling: Duplicate irradiated test systems and individual dark control test systems were analyzed 
at 0, 4, 8, 12, 16, 22, and 28 hours post treatment. All samples were immediately analyzed after 
removal from either the incubator or the Suntest, with analyzes completed within 3 hrs. Volatile traps 
were not used.  

3. Description of analytical procedures: The radioactivity of the test solutions was radio-assayed by 
triplicate 100-µL aliquots. All samples were directly analyzed by HPLC without any concentration or 
extraction. Identification and confirmation of the parent compound and transformation products was 
done by co-chromatography (LC-MS/MS and NMR techniques).  

C.  Determination of Degradation Kinetics 
The photolytic degradation of BYI 02960 in the natural water was characterized using kinetics 
modeling. A simple first order (SFO) model was used for determination of rate constants. The mean 
percentage (two replicates) of applied radioactivity as BYI 02960 of two replicates at all sampling 
times was used to determine the degradation rate and kinetic endpoints (modelling tool MATLAB 
(Ver. 7.0.4)) 
 
II.  RESULTS AND DISCUSSION  

A.  Data  
The pH of the test solutions was about pH 8 at the beginning irradiated and dark test systems. The test 
water was maintained sterile throughout the test period. The 22-hr dark control (sample 5C) showed 
the presence of seven colony forming units. However, this contamination did not have a significant 
impact on the degradation of BYI 02960 since the percentage of parent in the dark control sample at 
22 hours was slightly higher than the percentage of parent in either the 16 or 28-hour samples.  

B.  Mass Balance 
The mean material balance of the irradiated test systems was 98.1% and ranged from 95.7 - 99.7% in 
individual test systems (see Table 7.6- 8). The mean material balance for the dark control test systems 
was 98.5% and ranged from 97.1 - 99.8% in individual test systems. 

C.  Transformation of Test Item 
Irradiated samples: During the study, the concentration of [14C]BYI 02960 in irradiated test systems 
decreased from 95.1 to 17.2% of the theoretical applied amount of radioactivity (mean of replicates) 
after 28 hours (see Table 7.6- 8). Only two degradates exceeded 10% of AR in 28 hours in the 
irradiated test systems. The major degradate was identified as [14C]BYI 02960-succinamide which 
reached a max. of 38.2% of AR after 28 hours. [14C]BYI 02960-azabicyclosuccinamide reached a 
max. of 14.3% of AR after 28 hours. A group of radioactive components eluted near the solvent front 
by HPLC in the irradiated samples (polar regions 1 and 2). These two regions were collected together 
and reanalyzed by TLC which showed that the polar region was comprised of many components 
present at low levels. No single component in the polar region comprised more than 7.3% of AR at 22 
hours or 4.5% of AR at 28 hours. A minor degradate, [14C]BYI 02960-deschlorohydroxysuccinamide, 
was identified by LC/MS comparison to a synthetic standard. The max. concentration of BYI 02960-
deschloro-hydroxysuccinamide was 2.2% of AR at 22 hours. 

Dark control samples: In the dark test systems, [14C]BYI 02960 was more or less constant (98.0 and 
96.0% (single values) after 28 hours. No single degradate exceeded 0.8% of the applied radioactivity 
at any sampling interval.  
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Table 7.6- 8: Phototransformation of [14C]BYI 02960 in natural water test systems (mean ± SD) as 
a percentage of applied radioactivity (1)  

Compound 
Sampling times [days] 

0 4 8 12 16 22 28 
BYI 02960 95.1 ± 0.3 85.0 ± 1.0 72.7 ± 2.3 64.0 ± 1.0 55.7 ± 1.2 21.8 ± 3.1 17.2 ± 1.5 
A 0.2 ± 0.2 0.2 ± 0.3 0.1 ± 0.2 0.2 ± 0.2 0.2 ± 0.2 0.4 ± 0.5 0.0 ± 0.0 
B 0.2 ± 0.3 1.2 ± 0.0 2.2 ± 0.2 2.8 ± 0.1 3.2 ± 0.1 4.6± 0.8 5.3 ± 0.1 
C 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.2 ± 0.3 0.0 ± 0.0 0.6 ± 0.0 
D 0.2 ± 0.2 1.3 ± 0.0 2.6 ± 0.1 3.4 ± 0.2 4.0 ± 0.1 3.6 ± 0.0 4.0 ± 0.2 
E 0.0 ± 0.0 0.6 ± 0.2 1.4 ± 0.0 1.6 ± 0.2 2.2 ± 0.0 2.8 ± 0.2 2.8 ± 00 
F 0.4 ± 0.1 1.0 ± 0.1 1.2 ± 0.0 1.0 ± 0.3 1.0 ± 0.4 1.3 ± 1.1 0.0 ± 0.0 
-Succinamide 0.0 ± 0.0 8.4 ± 0.6 15.6 ± 1.7 20.9 ± 0.3 22.7 ± 0.5 35.2 ± 1.2 38.2 ± 0.1 
H 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.3 ± 0.4 0.6 ± 0.2 1.5 ± 0.2 1.6 ± 0.1 
I 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.4 ± 0.2 0.6 ± 0.0 
-Azabicyclo 
succinamide 

0.0 ± 0.0 0.0 ± 0.0 0.5 ± 0.0 1.4 ± 0.3 1.9 ± 0.2 10.4 ± 0.6 14.3 ± 0.8 

DCHS (2) 0.0 ± 0.0 0.5 ± 0.1 0.5 ± 0.2 0.8 ± 0.3 0.9 ± 0.2 2.2 ± 0.1 2.0 ± 0.0 
Polar Region2 (3) 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.5 ± 0.7 1.4 ± 0.2 2.2 ± 0.6 2.8 ± 0.6 
Polar Region1 (3) 0.0 ± 0.0 0.0 ± 0.0 2.1 ± 0.2 2.9 ± 0.4 3.7 ± 0.2 10.5 ± 2.7 8.8 ± 0.8 
Total extractable 
residues 

96.1 ± 0.6 98.3 ± 0.6 99.0 ± 0.1 99.7 ± 0.0 97.6 ± 0.2 96.9 ± 1.2 98.9 ± 0.7 

CO2 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 0.0 ± 0.0 
Bound to walls n/a ± 0.0 n/a ± 0.0 n/a ± 0.0 n/a ± 0.0 n/a ± 0.0 n/a ± 0.0 n/a ± 0.0 
Total% recovery 96.1 ± 0.6 98.3 ± 0.6 99.0 ± 0.1 99.7 ± 0.0 97.6 ± 0.0 96.9 ± 1.2 98.9 ± 0.7 

(1) Ppb analyte can be calculated as follows:  Ppb analyte = Analyte as % of applied  x  (ppb parent applied ÷ 100%)  x  (MW 
analyte/MW parent);  MW of BYI 02960 = 288.7 
(2) DCHS – BYI 02960-deschlorohydroxysuccinamide - intermediate between BYI 02960-succinamide and BYI 02960-
azabicyclosuccinamide 
(3) Polar regions combined and analyzed by TLC.  No single component comprised >3% of the applied radioactivity 

D.  Kinetics of Test Item Degradation 
Degradation kinetics of [14C]BYI 02960 (DT50, DT75, and DT90) is summarised in Table 7.6- 9. 

Table 7.6- 9:  BYI 02960 degradation kinetics 

Test 
System 

Kinetic 
Model 

Equation 
2test 
error 
(%) 

Experimental hours 
Equivalent days, at 

Tokyo, JAP 
DT50 DT75 DT90 DT50 DT75 DT90 

Irradiated SFO M(t) = 101.7e-0.0495 t 10.7 14.0 28.0 46.5 3.8 7.5 12.5 

Dark SFO M(t) = 98.2e-0.00062 t 0.50 1118 >2200 >3700 46.6 >92 n/a 
 
 
III  CONCLUSIONS 
BYI 02960 photolytically degraded in sterile natural water with a half-life of 14.0 experimental hours. 
The major degradates (>10% of AR) were identified as BYI 02960-succinamide and BYI 02960-
azabicyclosuccinamide. A minor degradate was identified as BYI 02960-deschlorohydroxy-
succinamide. In the dark controls BYI 02960 was stable. Based on the experimental half-life of 14.0 
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hours, the half-life of BYI 02960 under environmental conditions in Tokyo, Japan was calculated to be 
3.8 days. The phototransformation study in natural water is regarded more relevant for the aqueous 
environment as the pure buffer study (compare KIIA 7.6/01). The following data represent the 
synopsis for phototransformation of BYI 02960, and the findings were included in the proposal for the 
pathway of degradation of BYI 02960 in an aqueous environment (see Figure 7.8- 1). 

Table 7.6- 10:  Result Synopsis  

Test substance [Furanone-4-14C]BYI 02960 
Test medium Sterile natural water from lake in ロz6z!lje Park, Ätcä.j4 Kansas. 
Source of irradiation Xenon lamp with cut-off filter to remove light of waves <290 nm 
Experimental DT50 in Suntest 14.0 hours 
Environmental DT50, e.g. in Tokyo, Japan 3.8 days 
Dark control DT50 in Tokyo, Japan >46 days. Very little degradation observed 
Major transformation products after irradiation: 
BYI 02960-succinamide    BYI 02960-azabicyclosuccinamide 

     
Minor transformation products after  irradiation 
BYI 02960-deschlorohydroxysuccinamide 

 
Total number of photodegradates  formed by 
irradiation 

At least 18 compounds formed, but only two products exceeded 
10% of applied radioactivity. 

Total number of degradates observed in  
dark control samples Maximum of 3 degradates observed, and all were <1%. 

 

IIA 7.7 Ready biodegradability of the active substance 
A respective study was not performed. The parent compound BYI 02960 is considered to be “Not 
Readily Biodegradable (as shown by the following studies). 

IIA 7.8 Degradation in aquatic systems 
Degradation of BYI02960 in aquatic systems was investigated in studies on anaerobic and aerobic 
biodegradation under dark laboratory conditions using natural water-sediment systems (see points 
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IIA 7.8.2 and IIA 7.8.3). Results also relevant for the behavior of BYI 02960 in natural water, i.e. 
those of the abiotic hydrolysis and aqueous photolysis study in water, were shown in points IIA 7.5 
and 
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IIA 7.6 IIA 7.6, already. All those findings are considered for the overall pathway of BYI 02960 in 
water shown by Figure 7.8- 1. 

IIA 7.8.1 Aerobic biodegradation in aquatic systems 
This point is covered by section IIA 7.8.3. 
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IIA 7.8.2 Anaerobic biodegradation in aquatic systems 

Report: KIIA 7.8.2/01, 7H. L,; 2012 
Title: [Pyridine-2,6-14C]BYI 02960: Anaerobic Aquatic Metabolism in two 

water/sediment systems 
Report No & 
Document No: 

MERVP027 
M-422616-01-1  

Guidelines: OECD TG No. 308: Aerobic and Anaerobic Transformation in Aquatic 
Sediment Systems, adopted April 24, 2002 
US EPA Fate, Transport and Transformation Test Guidelines, OPPTS 
835.4300 and OPPTS 835.4400, Aerobic and Anaerobic Aquatic Metabolism, 
2008  
Guidelines for determining environmental chemistry and fate of pesticides. 
Agriculture Canada Food Protection and Inspection Branch, Oct 30 1987, T-
1-255. DACO No. 8.2.3.5.6 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 
The anaerobic biotransformation of [pyridine-2,6-14C]BYI 02960 was studied in two pond 
water/sediment systems. One system was collected from a pond near GIzeäZcp, KS, USA and the 
other was taken from a pond in tptiäFa4:, NC, USA. The study was conducted for 102 days in the dark 
at 24 ± 2 C. BYI 02960 was applied at a rate of 0.233 and 0.203 mg a.i./L for ァソ-7äa?z, KS and z
゛jäF/ö/i, NC. The treatment rate was based an application rate of 410 g a.i./ha. The test systems 
consisted of an Erlenmeyer flask containing 50 g (dry weight) sediment and 150 mL pond water, i.e. a 
sediment/water ratio of 1:3. Eight sampling intervals were conducted and included 0, 7, 14, 21, 29, 43, 
70 (71 for Fdj::?8t?, NC), and 102 days post treatment. The water samples were filtered and analyzed 
by direct sample injection into HPLC. The sediment was extracted sequentially at ambient 
temperature, followed by two aggressive extractions using a microwave extractor at 70 ºC. 
Appropriate volumes of both the ambient and aggressive extracts were concentrated and analyzed by 
HPLC coupled to a 14C detector to characterize 14C-BYI 02960 residues. Identification of the BYI 
02960 was achieved by co-chromatography and liquid chromatography-electrospray ionization mass 
spectrometry (LC-ESI/MS).  

The anticipated test conditions (incubation temperature, anaerobicity and microbial viability) were 
maintained, and material balances for both test systems were complete throughout the study.  

cQ!azァ$z test system: The radioactive residues in the water phase decreased from an average of 
99.1% at Day 0 to 48.6% at Day 7 and declined to 25.1% at the end of the study (Day 102). The 
radioactive residues in the sediment increased from an average of 8.8% on Day 0 to 46.8% at Day 7 
and increased to 70.4% at Day 43, and 68.9% at the end of the study. Unextractable residues were 
increasing from 0.2% at Day 0 to 4.9% at the end of the study. Volatile compounds remained low with 
14CO2 0.1% and organic volatiles below the LOQ. No major degradates were formed in the test 
systems with äXvcT)ce, KS sediment. Total minor unidentified ranged from 1.3 - 5.3% throughout the 
study.  

:u?*/F:ia test system: The radioactive residues in the water phase decreased from an average of 87.3% 
at Day 0 to 48.4% at Day 7 and further declined to 18.5% by the end of the study (Day 102). The 
radioactive residues in the sediment increased from an average of 11.4% on Day 0 to 49.2% at Day 7 
and continued to increase to 78.7% at Day 71 and 64.8% at the end of the study. Unextractable 
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residues were increase from 0% at Day 0 to 12% at the end of the study. Volatile compounds remained 
low with 14CO2 0.1% and organic volatiles below the LOQ. No major degradates were formed in the 
test systems. Total minor unidentified ranged from 0.0 -. 0.7% throughout the study.  

Kinetics: BYI 02960 dissipated from the water phase to the sediment with a half-life of 7.2 and 9.6 
days for Kä?T?Iä5 and ?:/?St§b: test system, respectively. The half-lives of BYI 02960 in the sediment 
under anaerobic conditions were 415 days for F/b5tizjc sediment and greater than 1000 days for zyaヮ
レfcä sediment. Thus the compound is regarded as stable under anaerobic conditions. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item:  [Pyridine-2,6-14C]BYI02960; Sample ID: C-1135 
Specific activity = 269,387 dpm/µg (35.03 mCi/mMole) 
Radiochemical purity: 99%  

2. Test system: The test matrices used in this study were a water/sediment collected from pond near 
?OxäaTfä, KS, USA (water: pH 8.3, sediment: texture silty clay, pH 7.7 (saturated paste), OC% 1.1) 
and the other was taken from a pond in Sln§/::cc, NC, USA (water: pH 7.4; sediment: texture loamy 
sand, pH 5.1 (saturated paste), OC% 1.5). The top 6 inches of sediment were collected using a shovel. 

Description of the test matrix collection and storage data is given in Table 7.8.2- 1.  

Selected physico-chemical characteristics of water are presented in Table 7.8.2- 2, and of sediment in 
Table 7.8.2- 3. 

B. Methods 

1. Experimental conditions: Each twenty-two kinetics test systems were treated. In addition, 6 test 
systems were dosed at 4 times the kinetic rate for the NC sediment and 5 for KS sediment to be used 
for identification of metabolites. Seven additional test systems for each sediment/water system were 
used as controls for determining biomass at the beginning and end of the study. The experimental 
design is depicted in Table 7.8.2- 4. 
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Table 7.8.2- 1:  Description of water and sediment collection and storage 

Parameter e-äcァG?7, KS t2att=q/ä, NC 

Geographic location 
n$3 jiWb Y゛Jz` ゛Cgc. ?oa.ZeA-a 
VP 

2_u w-_ れカ Cn?゛. =ööt?/ttc. イB 

 Site description Research farm pond Pond in mix land used area 

 
Latitude and 
longitude 

35.050283 N; 95.1935 W  35.484401 N ; 78.043249 W 

Pesticide use history at the 
collection site 

No pesticide used 

Roundup® spot treatments on slope 
and water edge 
Reglone® (diquat) spot treatment at 
water’s edge, more than two years ago. 

Collection procedures for 
Collected water and placed over sediment in 5-gallon bucket 

 Water 

 Sediment 
Collected ca. top 15 cm of sediment with shovel device; placed in 5-gallon 

buckets 
 Collection date 05/21/2010 07/07/2010 

 
Shipping conditions 
and date 

Vehicle transport on the same day of 
sampling 

FedEx at ambient temperature, 
received on 07/08/2010 

Sampling depth (cm) 
Water 0-20 cm 

Sediment 0-15 cm 

Storage conditions 

Ambient conditions during transport; 
stored at 4 ºC upon arrival at BRP until 
used for study. Acclimated to ambient 
temperature for 4 days prior to start of 
pre-incubation period 

Ambient conditions during shipment; 
stored at 4 ºC upon arrival at BRP until 
used for study. Acclimated to ambient 
temperature for 4 days prior to start of 
pre-incubation period 

Storage length 7 days to pre-incubation 7 days to pre-incubation 
Preparation of water and 
sediment samples (e.g., 
water –filtered/not filtered; 
sediment sieved/not sieved) 

Water and sediment were filtered or wet sieved under water with a 2-mm sieve 
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Table 7.8.2- 2:  Physico-chemical characteristics of water  

Property cD!keァaz, KS >:c9lint?, NC 
pH 8.3 7.4 
Hardness (mg CaCO3/L) 65 24 
Conductivity (mmhos/cm) 0.18 0.09 
Total Organic Carbon (ppm) 7.8 11.9 
Dissolved organic carbon (ppm) 6.3 9 
Total nitrogen (ppm) <LOQ of 0.2 0.6 
Total phosphorus (ppm) 0.7 1.0 
Temperature (°C) b 24 ± 2 

Redox potential Eh (mV)c 
Initial Final Initial Final 
112 82 115 158 

Dissolved Oxygen (mg/L) c 
Initial Final Initial Final 
0.04 0.19 0.03 0.08 

Biomassd 

(cells / mL water) 
Initial Final Initial Final 

5.75E+06 8.66E+05 5.71E+06 7.95E+06 
 

Table 7.8.2- 3:  Physico-chemical characteristics of sediment 

Property ZezüQ!ea, KS =l§?i/a_j, NC 
Textural classification Silty Clay Loamy Sand 
 % Sand 7.0 80.7 
 % Silt 47.9 16.3 
 % Clay 45.1 3.0 

pH 
1:1 soil:water 7.9 4.9 
saturated paste 7.7 5.1 
0.01 M CaCl2 7.6 4.7 

Bulk Density (gram/cc) 1.09 1.15 
Organic carbon (%) 1.1 1.5 
Organic matter (%) 1.8 2.6 
CEC (meq/100 g) 26.8 4.3 
Total nitrogen (%) 0.08 0.08 
Total phosphorus (ppm) 163 95 
Soluble Salts (mmhos/cm) 0.46 0.18 

Redox potential Eh (mV) b 
Initial Final Initial Final 

85 95 109 155 
Biomassc 

(cells / g soil) 
Initial Final Initial Final 

1.22E+08 1.07E+08 5.76E+07 8.21E+07 
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Table 7.8.2- 4:  Experimental design 

Parameter Description 
Duration of test 102 days 
Water 2-mm sieved 
Sediment 2-mm sieved 

Sample Size 
Water: 150 mL 
Sediment: 50 g (dry weight) 

Water:Sediment ratio 3:1 

Test concentrations 
mg a.i./L water 0.233 (KS), 0.203 (NC) 
mg a.i./kg sediment 0.700 (KS), 0.608 (NC) 
mg a.i./kg total system 0.175 (KS), 0.152 (NC) 

Control conditions (if used) 24 ± 2 °C, dark 
Number of replications per 
interval 

Treatments 2 
Control (untreated) 0 

Test apparatus 

250-mL Pyrex Erlenmeyer flask with 
side-arm and double-valve sealable top 
(or mineral oil bubblers during pre-
incubation). 

Traps for CO2 & organic volatiles 
2 N KOH, ethylene glycol,  
1 M H2SO4 

Test material application 

Identity of solvent Methanol (< 0.1%) 
Volume of test solution used 
per test system 

0.230 mL (KS) 
0.190 mL (NC) 

Application method 
250-µL Hamilton syringe to water 
surface 

Evaporation of application of 
solvent 

No 

Indication of test material adsorbing to walls of test apparatus None 

Experimental conditions 
Temperature (ºC) 24 ± 2 °C 
Continuous darkness (Yes/No) Yes 

Other details None 
 
2. Sampling:   
Sampling 
intervals 

Kinetics interval, pH, 
redox, and dissolved 
oxygen 

0, 7, 14, 21, 29, 43, 70 (71 for NC), and 102 days post-
application 

Sterility Checks None 
Sampling 
method 

Water  
 Sediment 

Aqueous Phase: Water decanted through filter paper. 
Ambient Shake: Sediment shaken at ambient temperature 3X 
with ACN:water (70:30 v:v), 1X ACN, centrifuged, 
supernatant filtered and combined. 
Microwave extraction: Sediment extracted 1X with 
ACN:water (70:30 v: v) and 1X methanol:water (70:30 v:v) 

Method of collection of CO2  and volatile 
organics 

Test systems flushed with nitrogen through volatile traps 
containing 2 N KOH, ethylene glycol, and 1 M H2SO4 

Sample storage before analysis Stored in freezer below -15 ºC. (LIMS ID: BLDG2WF) 
Other observations, if any None 
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 3. Description of analytical procedures:  

At each sampling interval the water and sediment were separated by decantation.  The sediment was 
extracted sequentially three times with 30-minute ambient shakes using 50 mL 70:30 (v/v) ACN:water 
and one 30-minute shake with 50 mL ACN. The sediment/solvent mixture was centrifuged after each 
shake extraction, and the supernatants of all ambient extracts were filtered into the same graduated 
cylinder. The sediment then underwent two aggressive extractions using a microwave extractor at 70 
ºC for 10 minutes with first 70:30 ACN: water and one more microwave extract with 70:30 
methanol/water was added after Day 14. The two aggressive extracts were combined. 

Appropriate volumes of both the ambient and aggressive extracts were concentrated and analyzed by 
HPLC coupled to a 14C detector to characterize 14C-BYI 02960 residues. Water was analysed by radio-
HPLC directly without concentration. Identification of the BYI 02960 was achieved by co-
chromatography and liquid chromatography-electrospray ionization mass spectrometry (LC-ESI/MS). 
Identification of metabolites was confirmed by mass spectrometry at day 102. 

The LOD was determined empirically to be the lowest concentration resulting in a peak height of 
approximately 3 times the background level in the chromatogram was approximately 500 dpm. T 
Assuming 500 dpm as the detection limit, the calculated limit of detection for the radioactivity 
detector would be 500 dpm/specific activity (dpm/μg) = 0.002 µg. 

Triplicate 1-mL aliquots of the aqueous and the sediment extracts of the sample were radioassayed by 
LSC. The extracted sediment samples (soil cakes) were air dried, weighed and homogenized 
thoroughly with coffee grinder. Triplicate aliquots of the sediment were analyzed by combustion.  
 

C.  Determination of Degradation Kinetics 

Dissipation rates from the water phase and rates of degradation for the total system were calculated by 
use of the software KinGui, version 1.1, which was built within the frame-work of MATLAB 
(Ver.7.0.4). The kinetic evaluation included the fitting of data with kinetic models. The bi-phasic 
model DFOP was chosen. 
 
II.  RESULTS  

A. Findings 

The redox potential and dissolved oxygen content of the test systems indicated an anaerobic and 
reducing environment throughout the study (Table 7.8.2- 5) . 
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Table 7.8.2- 5:  Dissolved oxygen, pH, Eh and temperature measurements taken throughout the 
study period (average of replicates) 

Sediment Interval 
(days) 

Temperature 
(oC)a 

Dissolved Oxygen 
(mg/L) pH Ehc Water 

(mV) 
Ehc Sediment 

(mV) 

ァとcäzä-b, 
KS 

0 19.9 0.04 7.1 112 85 
7 20.2 0.04 7.1 56 67 
14 20.0 0.04 6.7 85 104 
21 -b 0.71 6.7 66 55 
29 20.5 0.06 7.3 29 41 
43 20.4 0.05 6.8 62 62 
70 21.3 0.04 6.8 39 44 

102 19.7 0.19 6.8 82 95 
Mean 20.3 0.1 6.9 66 69 
Min 19.7 0.04 6.7 29 41 
Max 21.3 0.71 7.3 112 104 

//c>jb?gi, NC 

0 20.2 0.0 6.4 115 109 
7 21.2 0.1 6.5 137 146 
14 20.0 0.0 6.0 147 151 
21 21.3 0.0 5.9 128 123 
29 21.4 0.6 5.7 184 146 
43 20.7 0.1 5.7 162 140 
71 21.8 0.3 5.4 173 167 

102 19.5 0.1 6.0 158 155 
Mean 20.7 0.17 5.9 151 142 
Min 19.5 0.03 5.4 115 109 
Max 21.8 0.63 6.5 184 167 

a: Temperature was taken after the flasks had been taken out of incubator for measurement during the 
intervals. 
b: No temperature reading was taken for this interval 
c: Eh = Eobs +197 mv (Ag/AgCl reference electrode) 

 

A.  Data  

The distribution of radioactive residues for the test system of Tfa?レa*a during the course of the study 
is summarized in Table 7.8.2- 6.  The distribution of radioactive residues for the test system c_t/cS:§l 
during the course of the study is summarized in Table 7.8.2- 7. 
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Table 7.8.2- 6:  Distribution of [pyridine-2,6-14C]BYI02960 residues, expressed as percentage of AR 
(mean ± s.d.) in c?u?EX)? sediment/water system under anaerobic aquatic 
conditions  

Compound Sample DAT 
 0 7 14 21 29 43 70 102 

BYI 02960 

Water 
Layer 

Mean 94.0 47.4 34.9 24.2 31.1 24.2 28.9 25.1 
SD ± 5.3 0.2 1.4 0.3 1.1 0.4 0.9 2.7 

Sediment Mean 8.8 45.4 54.7 64.7 61 65.2 65.9 66.5 
SD ± 5.2 0.7 0.8 0.4 0.8 0.5 0 0.7 

Entire 
System 

Mean 103 92.8 89.5 88.9 92.0 89.4 94.8 91.6 
SD ± 0.1 0.5 0.6 0.1 1.9 0.1 1.0 2.0 

Sum of 
Unidentified 
Minor Radio-

activitya 

Water 
Layer 

Mean 5.1 1.2 1.2 1.2 0 0 0 0 
SD ± 1.4 1.7 0.1 0.1 0 0 0 0 

Sediment Mean 0 1.4 2.9 3.4 2.8 5.3 1.3 2.4 
SD ± 0 0.7 0.1 0.4 0.1 0.7 1.9 3.4 

Entire 
System 

Mean 5.1 2.6 4.1 4.5 2.8 5.3 1.3 2.4 
SD ± 1.4 2.4 0.3 0.3 0.1 0.7 1.9 3.4 

Total 
Extractable 

Radio-
activity 

Water 
Layer 

Mean 99.1 48.6 36 25.4 31.1 24.2 28.9 25.1 
SD ± 6.8 1.4 1.3 0.4 1.1 0.4 0.9 2.7 

Sediment Mean 8.8 46.8 57.6 68.1 63.7 70.4 67.3 68.9 
SD ± 5.1 1.4 0.9 0.8 0.8 1.0 1.8 4.1 

Entire 
System 

Mean 108 95.5 93.6 93.4 94.8 94.6 96.1 94.0 
SD ± 1.7 2.8 0.3 0.4 2.0 0.6 0.9 1.4 

CO2 
Mean 0 0 0.1 0 0.1 0.1 0.1 0.1 
SD ± 0 0 0 0 0 0 0 0 

Volatile organics Mean 0 0 0 0 0 0 0 0 
SD ± 0 0 0 0 0 0 0 0 

Total volatile Mean 0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
SD ± 0 0 0 0 0 0 0 0 

Bound residues Mean 0.2 1.4 3.0 2.0 3.3 3.5 3.5 4.9 
SD ± 0.1 1.7 0.2 0.1 0.2 0.1 0 0.6 

Total % recovery Mean 108 96.9 96.6 95.5 98.1 98.2 99.8 99.0 
SD ± 1.6 1.1 0.2 0.3 1.7 0.5 1.0 2.0 

a: individual minor degradates did  not exceed a mean of 3.1 % 
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Table 7.8.2- 7:  Distribution of [Pyridine-2,6-14C]BYI02960 residues, expressed as percentage of AR 
(mean ± s.d.) in >jpa2ti:z sediment/water system under anaerobic aquatic conditions 

Compound Sample DAT 
 0 7 14 21 29 43 70 102 

BYI 02960 

Water 
Layer 

Mean 86.6 48.4 33 25.6 20.7 13.6 7.7 18.5 
SD ± 3.4 0.2 1.4 0.8 2.2 0.7 0.4 3.1 

Sediment Mean 11.3 49.0 62.5 70.6 72.4 78.2 78.7 64.8 
SD ± 1.9 0.2 0.6 0.1 0.3 0.7 1.1 1.2 

Entire 
System 

Mean 97.9 97.4 95.5 96.2 93.1 91.8 86.4 83.3 
SD ± 1.4 0.1 0.8 0.8 1.8 0 1.6 1.9 

Sum of 
Unidentified 
Minor Radio-
activitya 

Water 
Layer 

Mean 0.7 0 0 0 0.3 0 0.2 0 
SD ± 0.9 0 0 0 0.4 0 0.3 0 

Sediment Mean 0 0.2 0.1 0 0.4 0 0 0 
SD ± 0 0 0.2 0 0.5 0 0 0 

Entire 
System 

Mean 0.7 0.2 0.1 0 0.7 0 0.2 0 
SD ± 0.9 0 0.2 0 1.0 0 0.3 0 

Total 
Extractable 
Radio-
activity 

Water 
Layer 

Mean 87.3 48.4 33.0 25.6 21.0 13.6 7.9 18.5 
SD ± 2.4 0.2 1.4 0.8 1.7 0.7 0.1 3.1 

Sediment Mean 11.4 49.2 62.6 70.6 72.8 78.2 78.7 64.8 
SD ± 2.0 0.2 0.8 0.1 0.9 0.7 1.1 1.2 

Entire 
System 

Mean 98.6 97.6 95.6 96.2 93.8 91.8 86.6 83.3 
SD ± 0.5 0.1 0.6 0.8 0.8 0 1.2 1.9 

CO2 
Mean 0 0.1 0 0.1 0 0 0.1 0.1 
SD ± 0 0 0 0 0 0 0 0 

Volatile organics Mean 0 0 0 0 0 0 0 0 
SD ± 0 0 0 0 0 0 0 0 

Total volatile Mean 0 0.1 0 0.1 0 0 0.1 0.1 
SD ± 0 0 0 0 0 0 0 0 

Bound residues Mean 0 1.5 3.0 3.6 4.8 7.4 11.6 12.0 
SD ± 0 0 0.2 0.1 0.1 0.2 0.6 0.1 

Total % recovery Mean 98.7 99.2 98.7 99.9 98.7 99.2 98.4 95.4 
SD ± 0.5 0.1 0.5 0.9 0.9 0.2 1.8 1.8 

a: individual minor degradates did not exceed a mean of 0.7 % 
 
B. Mass balance 

The material balances per sampling interval for the test systems of Z?Ö(äg?c, KS ranged from 95.5 to 
108% of the applied radioactivity, with an overall mean material balance of 99.1 ± 3.9%.  
The material balances per sampling interval for the test systems of 9zS/cu/ti, NC ranged from 95.4 to 
99.9% of the applied radioactivity, with an overall mean material balance of 98.5 ± 1.3%. 

C.  Residues in water, bound and extractable residues in sediment 

In the HI?cヮ??* system the radioactive residues in the water phase decreased from an average of 
99.1% at Day 0 to 48.6% at Day 7 and declined to 25.1% at the end of the study (Day 102). The 
radioactive residues in the sediment increased from an average of 8.8% on Day 0 to 46.8% at Day 7 
and increased to 70.4 at Day 43 and 68.9% at the end of the study. Unextractable residues increased 
from 0.2% at Day 0 to 4.9% at the end of the study. Volatile compounds remained low with 14CO2 
0.1% and organic volatiles below the LOQ. BYI 02960 decreased from 103% at Day 0 to 91.6% at 
the end of the study in the total E(ääzcどo water/sediment system. No major degradates were formed 
in the test systems with Kァ?(zoza sediment; total minor unidentified ranged from 1.3 to 5.3% 
throughout the study. 
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In the Kansas system radioactive residues in the water phase decreased from an average of 87.3% at 
Day 0 to 48.4% at Day 7 and declined to 18.5% at the end of the study (Day 102). The radioactive 
residues in the sediment increased from an average of 11.4% on Day 0 to 49.2% at Day 7 and 
increased to 78.7% at Day 71 and 64.8% at the end of the study. Unextractable residues increased 
from 0% at Day 0 to 12% at the end of the study. Volatile compounds remained low with 14CO2 0.1% 
and organic volatiles below the LOQ. BYI 02960 decreased from 97.9% at Day 0 to 83.3% at the end 
of the study in the total water/sediment system. No major degradates were formed; the total minor 
unidentified ranged from 0 to 0.7% throughout the study. 

D. Volatilization 

No volatile compounds were detected in the study. 

E.  Transformation of parent compound 

BYI 02960 dissipates to the sediment from aqueous phase with a half-life of 7.2 and 9.6 for EÖIä?eä_ 
and Sähj/:vl?, respectively. BYI 02960 is stable in the sediment under anaerobic condition with a half-
life 415 days for F:1?$/ijz and greater than 1000 days for ZAäxz?(? sediment. 

Table 7.8.2- 8:  Kinetic analysis 

Sediment 
Origination 

Test 
System 

Double First Order Parallel DT90 
(days) DT50 (days) k1 day-1 k2 day-1 χ2 % 

ヮä(ä6aÜ?, KS 
Water 7.2 0.1672 2.0E-4 6.0403 >1000 
Total >1000 2.3E-14 3.5E-4 4.1304 >1000 

Fli?uzö//, NC 
Water 9.6 0.0947 2.6E-14 9.0418 >1000 
Total 415 0.0026 0.0017 0.6588 >1000 

 
III.  CONCLUSIONS 

BYI 02960 dissipated from aqueous phase to sediment with a half-life of 7.2 and 9.0 for TeDaa-?x and 
jSqa4/jja test system, respectively. With respect to the entire test system, BYI 02960 is regarded stable 
under anaerobic condition, no  major metabolite were formed. 

IIA 7.8.3 Water/sediment studies 

Report: KIIA 7.8.3/01, Qi/§:ä4djucI, E., Öujüu. み,,  2012 
Title: [Pyridine-2,6-14C]BYI 02960: Aerobic Aquatic Metabolism 
Report No & 
Document No: 

MEF-11/907 
M-422359-01-1  

Guidelines: OECD TG No. 308: Aerobic and Anaerobic Transformation in Aquatic 
Sediment Systems, adopted April 24, 2002 
US EPA Fate, Transport and Transformation Test Guidelines, OPPTS 
835.4300 and OPPTS 835.4400, Aerobic and Anaerobic Aquatic Metabolism, 
2008  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 
The aerobic transformation of [pyridine-2,6-14C]BYI 02960 was studied in two different 
water/sediment systems (Onc6y゛:( and Nh9ia! lpz(Wz) for a maximum of 119 days in the dark at 
20 ± 1 °C. In a supplementary test, the degradation of [PYR-14C]BYI 02960 was studied in samples 
which were sterilized by gamma radiation and (separate vessels) by steam pressure. The test systems 
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consisted of laboratory microcosm flasks attached to traps for collection of CO2 and volatile organic 
compounds. Individual flasks filled a volume ratio of water to sediment of 3:1 were treated with 
[PYR-14C]BYI 02960 with an application rate of 20.9 µg/batch corresponding to approx. 
40 µg/L water assuming a maximum field application rate of 400 g BYI 02960/ha. During incubation 
the supernatant water was agitated gently. 
Duplicate test systems were processed and analyzed after 0, 3, 7, 14, 28, 63, 91, and 119 days of 
incubation. The water samples were analyzed for radioactivity after centrifugation. Prior to radio-
HPLC analysis, a concentration step was performed. The sediment samples were extracted at ambient 
temperature three times with acetonitrile/water (70/30, v/v), followed by one extraction step with pure 
acetonitrile. Afterwards, the sediment was extracted once more using a microwave-accelerated solvent 
extraction (aggressive organic extract) with 80 mL acetonitrile/water (70/30, v/v). The combined 
extracts from the ambient extractions and the aggressive extraction were analyzed by LSC and, after a 
concentration step, via radio-HPLC. Identification of BYI 02960 residues was by HPLC-MS, HPLC-
MS/MS, NMR and HPLC co-chromatography. 
The non-extractable residues (NER) in sediment samples were determined, and those from v$t2zG7- 
Wä:0cI in case of the last sampling date were separated into humin, humic acid and fulvic acid 
fractions.  
The test conditions outlined in the study protocol were maintained throughout the study, and the 
material balance in the two test series was complete (on average 98.9% for HW and 98.0% for AW 
test system). The complete material balance demonstrates that no significant portion of radioactivity 
dissipated from the vessels or was lost during processing. 
The radioactivity in the water phase of HW test systems decreased to 12.9% of AR, and in the water 
phase of AW test systems to 24.6% of AR at study termination. Extractable 14C sediment residues in 
test systems from HW increased from 1.9% of the applied radioactivity at DAT-0 to 59.8% at DAT-63 
and declined to 53.0% towards the end of the study. Extractable 14C residues in the sediments from 
AW increased from 1.1% of the applied radioactivity at day 0 to 49.7% at study termination. The 
maximum amount of non-extractable 14C residues (NER) in the sediment was 25.0% of AR for test 
systems from HW and 13.6% of AR for AW (DAT-119). The fractionation of NER of HW resulted in 
portions of 4.5 and 5.4% of AR within the humic acids, whereas similar amounts of radioactivity were 
associated with the fulvic acids (9.1 and 9.3% of AR) or strongly integrated into the insoluble humin 
of the soil matrix (10.7 and 9.8% of AR). At the end of the study, 6.8% and 8.5% of AR were present 
as 14CO2 in the test systems from HW and AW, respectively. Organic volatile compounds were not 
detected in significant amounts (< 0.1% of AR in all test systems). 

In the water phase of HW and AW, the amount of [PYR-14C]BYI 02960 decreased from 96.7 and 
96.5% of AR at day 0 to 11.4 and 22.3% at study termination, respectively. In the sediment phase of 
HW, the amounts of BYI 02960 increased from 1.8% of AR at day 0 to a maximum of 59.4% at DAT-
63, followed by a decrease to 52.6% towards the end of the study. In the AW sediment the amounts of 
BYI 02960 increased from 1.0% of AR at day 0 to 49.5% at study termination. Not any major 
transformation products were to be detected in the water phase and the sediment of both test systems. 

The dissipation of]BYI 02960 from the water phases was mainly characterized by rapid partitioning 
into the sediment. The best-fit kinetic models for the determination of trigger values were the FOMC 
kinetic model for HW and the DFOP kinetic model for AW with DT50 values of 8.5 and 34.5 days, 
respectively. The corresponding modeling endpoints were calculated using the DFOP kinetic model. 
The DT50 values for the slow degradation phase were 63.0 and 63.6 days for the water phase of HW 
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and AW, respectively. In the entire water/sediment systems, BYI 02960 was degraded slowly which 
was best described using single first-order kinetics (SFO). The estimated DT50 values were 193.1 and 
246.9 days for test systems from HW and AW, respectively. 
In the supplemental test, i.e. the test systems sterilized by gamma radiation or steam pressure and then 
incubated for 0, 60 or 120 days, no CO2 was formed (≤ 0.1% AR). The amount of radioactivity in the 
water phase, predominantly represented by parent compound, was about two times higher than in that 
from the microbial active samples. Further, there was a clear trend that NER formation in sediment 
was lower than in the microbial active test flasks, especially seen for both test systems HW and AW 
sterilized by steam pressure. This shows that the NER were at least partly formed by microbial 
processes. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item:  BYI02960, CAS No: 951659-40-8 
[Pyridine-2,6-14C]BYI02960, sample ID: KML 9090 
Specific activity = 4.49 MBq/mg (121.35 µCi/mg) 
Radiochemical purity: >99% (acc. radio-HPLC and -TLC) 
Chemical purity: >99% (HPLC, UV detection at 210 nm) 

2. Test System: The study was carried out using the natural water/sediment systems Aü3l?7h?! Wzl・
a- (HW), near W/.t8$cIIu)6 Germany and D4t-Äl$czu?) (AW), T8c*゛・c(Jz, Germany.  

Ö5c!§ölh? öä!Wa/ is an artificially dammed pond in the course of the Gy§1jä6?` BIa*c. Due to its 
inlet and outlet the pond (about 1000 m² in surface area) has strong water current. Q8?)a・tG?/2I is a 
reclaimed gravel pit, which is used for fishing only. The chosen systems are well characterized, 
physical-chemical characteristics of the water/sediment systems are summarized in Table 7.8.3- 1. 
Water and sediment samples were taken separately and poured into plastic containers. The collected 
sediments were sieved down to 2 mm mesh-size to remove parts of e.g. plants and stones. The 
collected water phases were filtered through a 0.06 mm sieve. 
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Table 7.8.3- 1:  Physico-chemical characteristics of water and sediment  

Parameter _aÖ・8_t( Wz:・af (HW) o゛?)X: Wc4lz! (AW) 
Geographic Location 3Jヶ/ä jy va)!:yÜ゙ü/qW/x(8( 

B_:v)WaJyi:aj5z? 
Germany 

E5ä!98zf゙4äJ5とyi ゕ
_locfäJ?/W/9§l? 
Germany 

°04yk,*6g /ä/iv?:g fi8.G§  ゛d-
ü°x,ü゛ ゜*lt7/8ö? JlT?  

,o45°d6_hI /i?jt3ha n(/6.Ö 1°$n゚,x
゜6f j_゛:vgjnc ァeJ:  

Properties of Water 
Temperature [°C]1 5.2 6.8 
pH1 7.4 7.7 
Hardness [°dH] ,2 3.1 / 2.6 / 4.8 9.8 / 12.5 / 14.2 
Oxygen Conc. (saturation)  [mg/L]1 13.33 13.48 
Total Org. Carbon (TOC) [mg/L],2 <2 / 3 / 9 <2 / 4 / 16 

Dissolved Org. Carbon (DOC) [mg/L]*,2 <2 / 3 / 5 < 2 / 4/ 11 
Total Nitrogen [mg/L] ,2 4.7 / < 1.0 / 3.4 4.7 / 2.8 / 1.3 
Total Phosphorus [mg/L] ,2 < 0.03 / < 0.03 / < 0.03 < 0.03 / 0.14 / 0.20 
Redox Potential Eh [mV]1,4 436.7 505.1 
Properties of Sediment 
Soil Taxonomic Classification (USDA)# Sandy Loam Loamy Sand 
Sand (2000 – 50 µm) [%]# 65 85 
Silt (< 50 – 2 µm) [%]# 30 12 
Clay (<  µm) [%]# 5 3 
pH1 7.1 7.0 
pH# 5.2 (CaCl2); 5.4 (H2O) 6.7 (CaCl2); 7.1 (H2O) 
Temperature [°C]1 3.9 6.2 
Organic Matter [%]2,3 6.19 / 6.34 / 6.14 2.07 / 2.34 / 2.53 
Organic Carbon [%]*,2 3.59 / 3.68 / 3.56 1.20 / 1.36 / 1.47 
% CaCO3 

 # n.a. n.a. 
Sediment Microbial Activity 
[mg CO2 /hr/kg sediment (dry wt)]2 16.25 / 12.25 / 7.50 15.42 / 14.17 / 10.08 

Cation Exchange Capacity [meq/100 g] # 7.6 6.6 
Total Nitrogen [%]*,2 0.26 / 0.25 / 0.31 0.09 / 0.12 / 0.12 
Total Phosphorus 
(Olsen) [mg/kg] *,2 600 / 590 / 730 330 / 330 / 340 

Redox Potential Eh [mV]1,4 227.7 500.1 
1 Measurement at day of sampling 2 start of acclimation / DAT-0 / DAT-120 
3%organic matter =%organic carbon x 1.724 n.a. = not analyzed 
4 Eh = Eobs + Uref [Uref = reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen 
electrode at given Temperature; 210 mV at 20 °C, extrapolated from manufacturer information] 
 
 
B. Materials 

1. Experimental conditions: The test systems consisted of laboratory microcosm flasks attached to 
traps for collection of CO2 and volatile organic compounds. The individual static test systems were 
kept at aerobic conditions at 20 ± 2 °C for a maximum period of 120 experimental days. Each vessel 
was filled with 175 mL of wet sediment (i.e. 118.3 and 247.9 g dry weight sediment for HW and AW) 
and about 525 mL of water, equivalent to approx. 6 cm in height, resulting in a volume ratio of water 
to sediment of 3:1. After pre-equilibration, aliquots of the application solution were directly applied 
onto the water surface of each system. Thereafter, the systems were closed with the trap attachment for 
absorbing volatile compounds from DAT 1 onwards. During incubation the supernatant water was 
agitated gently. 
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The amount of radiolabelled BYI02960 for the treatment of the individual test systems was based on a 
single field use rate of 400 g/ha, calculated to a water depth of 100 cm, which resulted in a nominal 
application rate was 20.8 µg/batch. The actual application rate set as 100 % of applied radioactivity 
(100 % AR) corresponding to 1887.68 Bq/500 µL, 1885.15 Bq/500 µL and 1871.07 Bq/500 µL in the 
regular water/sediment systems. The material balance for the regular test systems was based on the 
average amount of radioactivity (RA) recovered from these measurements: 94065 Bq or 20.9 µg of 
test item per vessel. 

2. Sampling: Duplicate samples were taken on DAT 0, 3, 7, 14, 28, 63, 91, and 119 days after 
application for both test systems. The water was decanted and centrifuged. The sediment was extracted 
with 3 x 80 mL acetonitrile/water (70/30, v/v), followed by one extraction with 80 mL acetonitrile 
(combination: ambient extracts). Finally, the sediment was extracted once with 80 mL 
acetonitrile/water (70/30, v/v) by microwave-accelerated solvent extraction (aggressive extract). 
Volatile organics and 14CO2 were trapped with solid trapping attachments containing soda lime for 
absorption of 14CO2 and polyurethane foam for volatile organic compounds.  

3. Description of analytical procedures: The radioactivity of the supernatant and sediment samples was 
radio-assayed by LSC and HPLC.  Volatiles were analysed by LSC.  

For HPLC analysis of the water phase, 10 mL of the water phase were concentrated to about 1 mL. 
For representative sampling dates (DAT 0, 14, 28, 63, 91 and 119), aliquots of 200 µL of the water 
phases were investigated by TLC without a concentration step (confirmation method).  
Sediment samples were exhaustively extracted once with 80 mL acetonitrile/water (70/30, v/v) by 
microwave-accelerated solvent extraction for 10 minutes (temperature approx. 70°C) with magnetic 
stirring. After extraction and centrifugation (approx. 15 min, 2500 x g) the supernatant was decanted 
(aggressive organic extracts) and analysed with LSC. Prior to HPLC-analysis, aliquots of 10.0 mL 
from the ambient organic extracts and aliquots of 4 mL from the aggressive organic extracts were 
concentrated to volumes of about 1 mL. 200 µL aliquots of representative ambient and aggressive 
organic extracts (taken on DAT-0, 14, 28, 63, 91 and 119) were investigated by TLC as a confirmatory 
method. 

C.  Determination of Degradation Kinetics 

Dissipation rates from the water phase and rates of degradation for the total system were calculated by 
use of the software KinGui, version 1.1. The kinetic evaluation included the fitting of data with kinetic 
models SFO, FOMC and DFOP to the experimental data and their assessment according to FOCUS 
guidance to result in values for comparison with trigger endpoints. 
 
II.  RESULTS 

A.  Findings  

The test conditions outlined in the study protocol were maintained throughout the study.  

Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test Systems throughout 
the Study Period 
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Table 7.8.3- 2:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 
Systems throughout the Study Period (HW) 

 

 

 

SenTix ORP 
Electrode

 Eh* SenTix ORP 
Electrode

 Eh*

JR53- [mg O2/L] [mV] [mV] [mV] [mV]

7.1 8.3 250 460 6.7 -22 188
6.7 8.3 252 462 6.8 37 247
6.6 8.4 178 388 6.6 53 263
7.1 8.6 181 391 6.9 91 301
7.1 8.4 201 411 6.6 55 265
7.1 8.8 183 393 7.1 42 252

HW1-D0 7.1 8.7 174 384 6.6 58 268
HW2-D0 7.0 8.9 168 378 6.8 36 246

Mean 7.1 8.8 171 381 6.7 47 257
HW1-D3 6.9 8.6 198 408 6.9 69 279
HW2-D3 7.1 8.6 210 420 6.8 59 269

Mean 7.0 8.6 204 414 6.9 64 274
HW1-D7 6.9 8.2 226 436 6.8 54 264
HW2-D7 6.9 8.4 236 446 6.8 64 274

Mean 6.9 8.3 231 441 6.8 59 269
HW1-D14 7.1 8.8 198 408 6.5 51 261
HW2-D14 6.8 8.6 208 418 6.4 66 276

Mean 7.0 8.7 203 413 6.5 59 269
HW1-D28 6.7 8.3 228 438 6.9 72 282
HW2-D28 7.1 8.5 236 446 6.8 61 271

Mean 6.9 8.4 232 442 6.9 67 277
HW1-D63 7.3 8.8 234 444 6.9 97 307
HW2-D63 7.3 8.8 238 448 6.9 86 296

Mean 7.3 8.8 236 446 6.9 92 302
HW1-D91 6.7 8.6 246 456 6.6 67 277
HW2-D91 6.8 8.5 238 448 6.5 78 288

Mean 6.8 8.5 242 452 6.5 73 283
HW1-D119 7.0 8.7 213 423 6.5 60 270
HW2-D119 6.9 8.7 211 421 6.5 64 274

Mean 7.0 8.7 212 422 6.5 62 272

7.0 8.6 216 426 6.7 65 275
6.7 8.2 168 378 6.4 36 246
7.3 8.9 246 456 6.9 97 307

# without pre-incubation

* Eh = Eobs + 210 mV [reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen electrode at 20°C; 
manufacturer information]

Replicate

Redox
Potential

91

7

0

Oxygen
Conc.

28

63

-5
-1

Pre-incubation

overall Minimum#

overall Maximum#

3

overall Mean#

119

14

Sediment Layer

-8

-19
-15

Water Phase

pHDAT

-11

Redox
Potential

pH
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Table 7.8.3- 3:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 
Systems throughout the Study Period (AW) 

 

A.  Data 

A summary of key data on total recovery and the distribution of radioactivity into the various 
components formed in water and sediment is given for system ndtソo3c- ofWäjä in Table 7.8.3- 4 and 
in Table 7.8.3- 5 for system Okjföa Wa8äj-. 

B. Mass Balance 

During the study, the total recovery of radioactivity in individual test vessels ranged from 96.5 to 
100.6% (mean 98.9%, RSD 1.2 %) for joaIÜgo゛ z/cWgI and from 95.7 to 100.8% (mean 98.0%, 
RSD 1.6%) for G0biz! Wä7?)t. Complete material balances found for all sampling dates 

 

SenTix ORP 
Electrode

 Eh* SenTix ORP 
Electrode

 Eh*

JR53- [mg O2/L] [mV] [mV] [mV] [mV]

8.1 9.3 180 390 7.3 135 345
8.2 8.9 233 443 7.3 230 440
8.2 8.6 187 397 7.4 237 447
8.2 8.8 186 396 7.4 156 366
8.3 8.8 221 431 7.4 195 405
8.4 9.0 170 380 7.5 181 391

AW1-D0 8.4 9.0 201 411 7.6 186 396
AW2-D0 8.4 9.0 196 406 7.6 178 388

Mean 8.4 9.0 199 409 7.6 182 392
AW1-D3 8.3 9.0 196 406 7.5 180 390
AW2-D3 8.3 9.0 203 413 7.4 184 394

Mean 8.3 9.0 200 410 7.4 182 392
AW1-D7 8.5 8.8 238 448 7.5 207 417
AW2-D7 8.5 8.8 225 435 7.5 196 406

Mean 8.5 8.8 232 442 7.5 202 412
AW1-D14 8.3 9.0 192 402 7.5 184 394
AW2-D14 8.4 9.0 189 399 7.3 181 391

Mean 8.4 9.0 191 401 7.4 183 393
AW1-D28 8.5 8.8 205 415 7.7 171 381
AW2-D28 8.4 8.8 220 430 7.7 196 406

Mean 8.4 8.8 213 423 7.7 184 394
AW1-D63 8.5 8.9 224 434 7.9 181 391
AW2-D63 8.5 8.9 212 422 7.8 174 384

Mean 8.5 8.9 218 428 7.8 178 388
AW1-D91 8.5 8.8 204 414 7.5 171 381
AW2-D91 8.5 8.8 215 425 7.5 166 376

Mean 8.5 8.8 210 420 7.5 169 379
AW1-D119 8.5 8.8 203 413 7.5 183 393
AW2-D119 8.5 8.8 210 420 7.6 176 386

Mean 8.50 8.81 207 417 7.5 180 390

8.4 8.9 208 418 7.5 182 392
8.3 8.8 189 399 7.3 166 376
8.5 9.0 238 448 7.9 207 417

# without pre-incubation

* Eh = Eobs + 210 mV [reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen electrode at 20°C; 
manufacturer information]

-5

119

14

63

0

28

7

overall Mean#

overall Minimum#

overall Maximum#

Sediment Layer

-1

-19
-15

Water Phase

pH

3

-11

91

Redox
PotentialOxygen

Conc.

Pre-incubation

DAT Replicate pH

Redox
Potential

-8
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demonstrating that no significant portion of radioactivity dissipated from the vessels or was lost during 
processing. 

Table 7.8.3- 4:  Biotransformation of [PYR-14C]BYI 02960 in Vüh0*ta` /7!Wc? under aerobic 
conditions, expressed as percent of AR, mean ± SD 

Compound Source Days After Treatment (DAT) 
0 3 7 14 28 63 91 119 

Parent  
BYI 02960 

Water 
Layer 

96.7 68.2 52.1 40.2 26.3 17.7 14.7 11.4 
± 0.3 ± 0.1 ± 1.7 ± 5.3 ± 4.7 ± 3.4 ± 1.4 ± 0.4 

Sediment 1.8 27.0 42.5 53.3 59.2 59.4 55.8 52.6 
± 0.1 ± 0.2 ± 1.5 ± 4.3 ± 3.5 ± 1.4 ± 2.3 ± 0.3 

Entire 
System 

98.5 95.2 94.6 93.6 85.4 77.2 70.5 64.0 
± 0.4 ± 0.3 ± 0.2 ± 1.1 ± 1.1 ± 4.8 ± 3.7 ± 0.1 

Reg 1 

Water 
Layer 

n.d. n.d. n.d. n.d. 0.8 0.6 n.d. n.d. 
        ± 0.0 ± 0.0     

Sediment n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
                

Entire 
System 

n.d. n.d. n.d. n.d. 0.8 0.6 n.d. n.d. 
        ± 0.0 ± 0.0     

Reg 2 

Water 
Layer 

n.d. n.d. n.d. n.d. 0.4 n.d. 0.4 1.4 
        ± 0.0   ± 0.0 ± 0.2 

Sediment n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
                

Entire 
System 

n.d. n.d. n.d. n.d. 0.4 n.d. 0.4 1.4 
        ± 0.0   ± 0.0 ± 0.2 

Non-characterized 
Radioactivity 

Water 
Layer 

0.4 < LOD 0.3 <LOD < LOD < LOD < LOD < LOD 
± 0.1   ± 0.0           

Sediment < LOD < LOD < LOD < LOD < LOD 0.3 < LOD 0.4 
          ± 0.2   ± 0.0 

Entire 
System 

0.4 0.5 0.6 0.4 0.4 0.4 0.3 0.5 
± 0.1 ± 0.1 ± 0.1 ± 0.0 ± 0.1 ± 0.2 ± 0.0 ± 0.0 

Total Extractable 
Residues 

Water 
Layer 

97.0 68.5 52.4 40.4 27.6 18.5 15.1 12.9 
± 0.2 ± 0.0 ± 1.7 ± 5.4 ± 5.1 ± 2.8 ± 1.8 ± 0.2 

Sediment 1.9 27.2 42.8 53.6 59.4 59.8 56.1 53.0 
± 0.1 ± 0.2 ± 1.5 ± 4.3 ± 3.5 ± 1.5 ± 2.3 ± 0.3 

Entire 
System 

98.9 95.7 95.1 94.0 87.0 78.3 71.2 65.9 
± 0.3 ± 0.2 ± 0.2 ± 1.1 ± 1.6 ± 4.3 ± 4.0 ± 0.2 

14CO2 
Entire 
System 

n.a. < 0.1 0.1 0.3 1.2 2.8 5.3 6.8 
  ± 0.0 ± 0.0 ± 0.1 ± 0.3 ± 0.0 ± 0.2 ± 0.1 

Organic Volatiles Entire 
System 

n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
  ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable 
Residues (NER) Sediment 0.4 2.6 4.5 6.3 11.6 18.3 20.1 25.0 

± 0.0 ± 0.1 ± 0.1 ± 0.7 ± 1.4 ± 3.0 ± 3.6 ± 0.1 

Total Recovery 

Water 
Layer 

97.0 68.5 52.4 40.4 27.6 18.5 15.1 12.9 
± 0.2 ± 0.0 ± 1.7 ± 5.4 ± 5.1 ± 2.8 ± 1.8 ± 0.2 

Sediment 2.2 29.8 47.2 59.9 71.0 78.0 76.1 78.0 
± 0.1 ± 0.1 ± 1.5 ± 5.0 ± 4.9 ± 1.4 ± 1.3 ± 0.3 

Entire 
System 

99.3 98.3 99.7 100.6 99.8 99.3 96.5 97.7 
± 0.4 ± 0.1 ± 0.2 ± 0.4 ± 0.1 ± 1.4 ± 0.6 ± 0.0 

± = SD, standard deviation, < LOD = < 0.3% of AR (Minimum LOD) 
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Table 7.8.3- 5:  Biotransformation of [PYR-14C]BYI 02960 in ptzIどp clIW*c under aerobic 
conditions, expressed as percent of AR, mean ± SD (MEF-11/907) 

Compound Source Days After Treatment (DAT) 
0 3 7 14 28 63 91 119 

Parent  
BYI 02960 

Water 
Layer 

96.5 75.7 69.5 63.3 47.6 32.1 26.8 22.3 
± 0.0 ± 0.3 ± 0.8 ± 0.1 ± 0.0 ± 1.4 ± 0.0 ± 0.0 

Sediment 1.0 20.4 26.5 33.4 42.4 47.5 48.7 49.5 
± 0.2 ± 1.0 ± 0.5 ± 0.1 ± 0.1 ± 0.8 ± 0.3 ± 0.3 

Entire 
System 

97.5 96.1 96.0 96.7 90.0 79.6 75.5 71.7 
± 0.2 ± 0.6 ± 0.4 ± 0.0 ± 0.1 ± 2.3 ± 0.3 ± 0.2 

Reg 2 

Water 
Layer 

n.d. n.d. n.d. n.d. n.d. 0.4 0.6 0.8 
     ± 0.0 ± 0.1 ± 0.0 

Sediment n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
        

Entire 
System 

n.d. n.d. n.d. n.d. n.d. 0.4 0.6 0.8 
     ± 0.0 ± 0.1 ± 0.0 

Reg 3 

Water 
Layer 

n.d. n.d. n.d. n.d. n.d. 1.3 1.1 1.3 
     ± 0.0 ± 0.1 ± 0.2 

Sediment n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 
        

Entire 
System 

n.d. n.d. n.d. n.d. n.d. 1.3 1.1 1.3 
     ± 0.0 ± 0.1 ± 0.2 

Non-characterized 
Radioactivity 

Water 
Layer 

0.5 0.3 < LOD < LOD < LOD < LOD < LOD < LOD 
± 0.0 ± 0.0       

Sediment < LOD < LOD < LOD < LOD < LOD 0.3 < LOD < LOD 
     ± 0.0   

Entire 
System 

0.6 0.4 0.4 0.4 0.3 0.5 0.4 0.4 
± 0.1 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.1 ± 0.1 ± 0.0 

Total Extractable 
Residues 

Water 
Layer 

97.1 76.0 69.8 63.5 47.8 34.0 28.8 24.6 
± 0.0 ± 0.3 ± 0.8 ± 0.1 ± 0.0 ± 2.0 ± 0.0 ± 0.2 

Sediment 1.1 20.4 26.7 33.6 42.5 47.8 48.9 49.7 
± 0.2 ± 0.9 ± 0.4 ± 0.1 ± 0.1 ± 0.8 ± 0.4 ± 0.2 

Entire 
System 

98.1 96.5 96.4 97.1 90.3 81.8 77.7 74.3 
± 0.3 ± 0.6 ± 0.3 ± 0.0 ± 0.1 ± 2.8 ± 0.3 ± 0.0 

14CO2 
Entire 
System 

n.a. 0.1 0.2 0.7 3.0 6.0 7.4 8.5 
 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 1.5 ± 0.4 ± 0.5 

Organic Volatiles Entire 
System 

n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable 
Residues (NER) Sediment < 0.1 1.1 1.8 3.0 6.5 9.3 10.7 13.6 

± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.5 ± 0.3 ± 0.3 

Total Recovery 

Water 
Layer 

97.1 76.0 69.8 63.5 47.8 34.0 28.8 24.6 
± 0.0 ± 0.3 ± 0.8 ± 0.1 ± 0.0 ± 2.0 ± 0.0 ± 0.2 

Sediment 1.1 21.5 28.4 36.6 49.1 57.1 59.6 63.3 
± 0.2 ± 1.0 ± 0.5 ± 0.1 ± 0.1 ± 0.4 ± 0.7 ± 0.5 

Entire 
System 

98.2 97.6 98.4 100.8 99.9 97.2 95.7 96.4 
± 0.3 ± 0.6 ± 0.3 ± 0.0 ± 0.1 ± 0.8 ± 0.2 ± 0.2 

± = SD, standard deviation, < LOD = < 0.3% of AR (Minimum LOD) 
 
C.  Volatilization 

Formation of 14CO2, mineralization of [PYR-14C]BYI 02960, was observed in both water/sediment test 
systems. At termination of the study, the 14CO2 recovery (mean values of duplicates) in test system 
from HW was 6.8% of AR. In AW test system, 14CO2 accounted for 8.5% of AR at study termination. 
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Most of the 14CO2 was collected in the soda lime fraction of the trap attachments, ≤ 0.3% of AR in 
G44(x_ta yaWzj( and ≤ 1.5% of AR in 2Dk:?` a7Wlz( was dissolved CO2 in water.  
No significant amounts of organic volatiles were found (< 0.1% of AR). 
 
D.  Residues in water, bound and extractable residues in sediment 

The radioactivity in the water phase of HW test system decreased steadily from 97.0% at day 0 to 
12.9% of AR at study termination. The extractable 14C residues in sediment increased from 1.9% at 
DAT 0 to 59.8% of AR at DAT 63 and declined to 53.0% of AR towards the end of the study. NER 
was 0.4% of AR at day 0 which increased to 25.0% of AR at study termination. 
The radioactivity in the water phase of AW test system decreased from 97.1% at day 0 to 24.6% of 
AR towards the end of the study. Extractable 14C residues in the sediment increased from 1.1% at 
day 0 to 49.7% of AR at study termination. The amount of bound residues was <0.1% of the applied 
radioactivity at day 0 and increased to 13.6% towards the end of the incubation period. 
The NER of extracted sediments of DAT 119 from HW (both replicates) was found to be of 
heterogeneous nature. Portions of 4.5 and 5.4% of AR were fractionated together with the humic 
acids, whereas similar amounts of radioactivity were associated with the fulvic acids (9.1 and 9.3% of 
AR) or strongly integrated into the insoluble humin of the sediment matrix (10.7 and 9.8% of AR). 
 
E.  Transformation of Parent Compound 

The percentages of BYI 02960 and its residues determined in water and sediment extracts are 
presented in Table 7.8.3- 4 for the system HW, and in Table 7.8.3- 5 for the system AW. The 
elimination of BYI 02960 from the water body occurred mainly via partition into the sediment phase 
and partly via degradation. In the sediment phase of HW, the amounts of BYI 02960 increased from 
1.8% at day 0 to a maximum of 59.4% of AR at DAT-63, followed by a decrease to 52.6% of AR 
towards the end of the study. In the AW sediment the amounts of BYI 02960 increased from 1.0% at 
day 0 to 49.5% of AR at study termination. 
Three very minor transformation products were observed in the water phase. One of those was 
detected in the water phase of both test systems, and accounted for up to 1.4 and 0.8% of AR, 
respectively. The others were either detected in the water phase from HW (≤ 0.8% of AR) or öiäIO4 
W:qc?! (≤ 1.3% of AR). The maximum amount of the non-characterized radioactivity in the water 
phase was 0.5% of AR. No transformation products were detected in the sediment extracts from HW 
and AW. The maximum amount of the non-characterized radioactivity was 0.4% of AR. 
 
F.  Dissipation and Degradation Kinetics 

After fitting of data to the three kinetic models SFO, FOMC (Gustafson-Holden) and DFOP the 
quality of fits was assessed according to FOCUS kinetic guidance. For the dissipation from water the 
best-fit kinetic models for the determination of trigger values were the FOMC kinetic model for HW 
and the DFOP kinetic model for AW with DT50 values of 8.5 and 34.5 days, respectively (Table 7.8.3- 
6). The corresponding modeling endpoints were calculated using the DFOP kinetic model. The DT50 
values for the slow degradation phase were 63.0 and 63.6 days for the water phases of X§qhc5j! 
?Wäjd( and Äx§:äI W)ä/bc, respectively.  

In the entire water/sediment systems, [PYR]BYI 02960 was degraded more slowly the best fit kinetics 
was single first-order kinetics (SFO). The DT50 values were 193.1 and 246.9 days for systems from 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 186 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

q3)とgj2ä 7IWc/? and k3:!Dc Wccl$f, respectively. These values were used as trigger values and 
modeling endpoints (Table 7.8.3- 7). 

Table 7.8.3- 6:  Summary of dissipation kinetics of BYI 02960 from the supernatant water 

Water Phase of 
Test System 

Kinetic DT50 DT90 Chi2 Error 
Model [days] [days] [%] 

A8゛l2)ydz Walä!
・ 

SFO 14.9 49.6 19 
FOMC 8.5 174.6 1.6 
DFOP 8.2 125.4 3.8 

ロ5*ja( Wä/・ä` 
SFO 48.5 161 10.2 

FOMC 27.3 705.5 4.6 
DFOP 34.5 181.8 4.4 

 

Table 7.8.3- 7:  Summary of degradation kinetics of BYI 02960 from the entire water/sediment test 
system  

Entire System Kinetic Model 
DT50 DT90 Chi2 Error 

[days] [days] [%] 

Y゛b2$l6c) j-Wz*z 
SFO 193.1 641.3 1.2 

FOMC 251.9 > 1000 1.1 
DFOP 204.2 716.3 1.1 

wp1ztI WzIct3 
SFO 246.9 820.1 1.3 

FOMC 360.3 > 1000 1.2 
DFOP > 1000 > 1000 1.3 

Bold: best fit, SFO = Single First Order Model, FOMC = First Order Multi Compartment Model, DFOP = Double First 
Order in Parallel Model 

 
In the supplemental test, i.e. the test systems sterilized by gamma radiation or steam pressure and then 
incubated for 0, 60 or 120 days, no CO2 was formed (≤ 0.1% AR). The amount of radioactivity in the 
water phase, predominantly represented by parent compound, was about two times higher than in that 
from the microbial active samples. Further, there was a clear trend that NER formation in sediment 
was lower than in the microbial active test flasks. This shows that the NER were at least partly formed 
by microbial processes. 
 
III.  CONCLUSIONS 

[PYR] BYI 02960 is microbially degraded in aerobic water/sediment systems. The DT50 values for 
BYI 02960 in the entire water/sediment systems were 193 and 247 days for cUq・1:§f W?7/äI and 
Doöjz) cl0!Wz, respectively. The only major transformation products were to carbon dioxide and 
formation of NER. 
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Table 7.8.3- 8:  Results Synopsis 

Parameter レ00qtoc! ?cWt3` :fÖy2ä Wä8z:( 
Material Balance [% AR] 96.5 – 100.6 95.7 – 100.8 
Water Phase [% AR] 12.9 – 97.0 24.6 – 97.1 
Sediment Extract [% AR] 1.9 – 59.8 1.1 – 49.7 
Major transformation 
products * 

CO2 (max. 6.8%) 
NER (max. 25.0%) 

CO2 (max. 8.5%) 
NER (max. 13.6%) 

 * Criteria for "major": ->10% of AR at any DAT; >5% of AR at two successive DATs, increasing towards study end 
 

Kinetics Evaluation, Trigger Values DT50 
[days] 

Chi² Err 
[%] 

Best Fit Kinetic 
Model t-probability 

Supernatant  
water 

Y0/`8゛öz /§WäzI 8.5 1.6 FOMC - 
60z-K/ Waäjn- 34.5 4.4 DFOP - 

Entire system K9py3/c` Wtkz?f 193.1 1.2 SFO - 
Kbbjz( W1c(zl 246.9 1.3 SFO - 

Kinetics Evaluation,  Modeling Endpoints 
Supernatant 
water 

O8xjäbq) ?a)Wty 63.0* 3.8 DFOP < 0.001 
゛(Äpia lIWzya 63.6* 4.4 DFOP < 0.001 

Entire system 
8_/?Üv§! W)?:6a 193.1 1.2 SFO < 0.001 
とc9x:f W?j-1c 246.9 1.3 SFO < 0.001 

SFO = Single First-Order Model, FOMC = First Order Multi Compartment Model, DFOP = Double First Order in Parallel 
Model 
* DT50 value of the slow degradation phase 
 
Report: KIIA 7.8.3/02, ?・aね9. V,, /カ9§y. ね,,  2012 
Title: [Furanone-4-14C] and [Ethyl-1-14C]BYI 02960: Aerobic Aquatic Metabolism 
Report No & 
Document No: 

MEF-10/730 
M-426504-01-1  

Guidelines: OECD TG No. 308: Aerobic and Anaerobic Transformation in Aquatic 
Sediment Systems, adopted April 24, 2002 
US EPA Fate, Transport and Transformation Test Guidelines, OPPTS 
835.4300 and OPPTS 835.4400, Aerobic and Anaerobic Aquatic Metabolism, 
2008  

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 
The aerobic transformation of [FUR-14C] and [ETH-14C]BYI 02960  was studied in two 
water/sediment systems, Vöq-2x:c Wä4z:! (HW) and *Iど1tc lWä1äI (AW) for a maximum of 120 
days in the dark at 20 ± 2°C. The test systems consisted of laboratory microcosm flasks attached to 
traps for collection of CO2 and volatile organic compounds. Individual flasks filled a volume ratio of 
water to sediment of 3:1 were treated with [14C]BYI 02960. The actual application rates were 20.86 
and 20.80 µg/batch for label FUR and label ETH test systems from uq/pQ4äf W゛a-a/ and 20.63 and 
20.53 µg/batch for label FUR and label ETH test systems from Nv!djc qä!Wa:, corresponding to 
approx. 40 µg/L water assuming a field application rate of 400 g BYI 02960/ha. During incubation the 
supernatant water was agitated gently. 

Duplicate test systems were processed and analyzed after 0, 1, 3, 7, 14, 30, 45/44, 60/58, 87/86 and 
120 days of incubation for test systems from HW and AW (both labels), respectively. The water 
samples were decanted and analyzed for radioactivity after centrifugation and filtration. Prior to HPLC 
analysis, a concentration step was performed. The sediment samples were extracted three times with 
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acetonitrile/water (70/30, v/v), followed by one extraction step with pure acetonitrile, all at ambient 
temperature (ambient organic extracts). Afterwards, the sediment was extracted once more using a 
microwave-accelerated solvent extraction (aggressive organic extract) with 80 mL acetonitrile/water 
(70/30, v/v). The combined extracts from the ambient extractions and the aggressive extract were 
analyzed by LSC and via HPLC after a concentration step. For selected samples, the HPLC analysis 
was confirmed by TLC. Identification of the two test items was achieved by HPLC-MS, HPLC-
MS/MS, NMR and/or Co-chromatography. The major metabolite detected in label ETH test systems 
was characterized by HPLC-MS. The non-extractable residues (NER) in sediment samples were 
determined, and those from the last sampling date were separated into humin, humic acid and fulvic 
acid fractions.  

The test conditions outlined in the study protocol were maintained throughout the study, and the mean 
material balances in all four test series ranged from 98.2 - 100.4% of AR. The complete material 
balance demonstrates that no significant portion of radioactivity dissipated from the vessels or was lost 
during processing. 
The radioactivity in FUR and ETH test systems from HW water decreased steadily from 96.0 and 
97.2% of AR at day 0 to 14.3 and 14.2% at study termination. The radioactivity in FUR and ETH test 
systems from AW water decreased from 97.9 and 98.3% of AR at day 0 to 37.3 and 44.1% towards 
the end of the study. Extractable 14C sediment residues in FUR and ETH test systems from HW 
increased from 4.2 and 3.8% of AR at day 0 to 54.7 and 54.1% at study termination, respectively. 
Extractable 14C residues in FUR and ETH sediments from AW increased from 2.2 and 2.4% of AR at 
day 0 to maxima of 37.7 and 40.1% of AR at study termination. The maxima of non-extractable 14C 
residues (mean values of duplicates) in the sediments were 22.6 and 26.6% of AR for FUR and ETH 
test systems from HW, and 17.9 and 15.2% of AR for FUR and ETH test systems from AW, 
respectively. 
At the end of the study period, 3.9 and 1.5% of AR were present as 14CO2 in systems from HW, and 
5.5 and 0.9% of AR were present as 14CO2 in systems from AW, each for FUR and ETH label, 
respectively. The total amount mainly accounted for of 14CO2 trapped in soda lime, but as well for the 
amount of 14CO2 present in the water phase (all sampling intervals) and sediments (only DAT-120). 
Organic volatile compounds amounted to ≤ 0.2% of the applied radioactivity in both systems and for 

both labels. 
In the water phase from HW, BYI 02960 decreased from 95.5 and 96.8% of AR at day 0 to 14.3 and 
14.1% at study termination for FUR and ETH test systems, respectively. In AW water of FUR and 
ETH test systems, BYI 02960 decreased from 97.4 and 97.9% of AR at day 0 to 35.6 and 36.8% at 
study termination. In the sediment phase of FUR and ETH test systems from HW, BYI 02960 
increased from 4.1 and 3.7% of AR at day 0 to maximum amounts of 58.7 and 58.3% at DAT-60 or 
DAT-45, and then slightly declined to 54.3 and 52.6% towards study termination, respectively. In AW 
sediment (FUR and ETH, respectively) BYI 02960 increased from 2.2 and 2.3% of AR at day 0 to 
37.6 and 38.9% at study termination. 

DFA (difluoroacetic acid) was observed as a degradation product of [ETH]BYI 02960 in the water 
phases and in the sediment extracts of both water/sediment systems. In the water phases it accounted 
for up to 1.1% (HW) and 6.0% (AW) of AR, in the sediment extracts, DFA accounted for only 0.8% 
and 0.9% of AR, respectively. Two very minor metabolites were detected in the water phases of ETH 
test systems (≤ 1.1% of AR), and three very minor metabolites were detected in the water phases of 
FUR test systems (≤ 1.0% of AR). In the sediments, one very minor metabolite was detected in the 
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ETH test systems (≤ 0.5% of AR) and the FUR test systems (≤ 0.1% of AR). The maximum amount of 
the non-characterized radioactivity was 0.5% of AR for all test systems and compartments. 

The dissipation of BYI 02960 from the water phase was mainly characterized by a fast translocation 
into the sediment. The best-fit kinetic model for the determination of trigger values was the DFOP 
kinetic model with DT50 values of 9.8 and 9.4 days for FUR and ETH test systems from HW, and DT50 
values of 59.2 and 66.2 days for FUR and ETH test systems from AW. The corresponding modeling 
endpoints were also calculated using the DFOP kinetic model. The DT50 values for the slow 
degradation phase were 48.5 and 50.2 days for the water phase of HW, but 123.8 and 117.5 days for 
the water phase of AW. 
In the entire water/sediment systems, BYI 02960 was degraded slowly, the degradation was best 
described using single first-order kinetics (SFO). The estimated DT50 values were 208.2 and 202.4 
days for FUR and ETH systems from HW, and 246.1 and 285.0 for FUR and ETH test systems from 
AW. These values are to be used as trigger values and modelling endpoints. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Items:  BYI02960, CAS No: 951659-40-8  
[Furanone-4-14C]BYI02960, sample ID: KATH 6352 
Specific activity = 3.94 MBq/mg (106.46 µCi/mg) 
Radiochemical purity: >99% (acc. radio-HPLC and -TLC) 
Chemical purity: >99% (HPLC, UV detection at 210 nm) 

[Ethyl-1-14C]BYI02960, sample ID: KATH 6358 
Specific activity = 3.93 MBq/mg (106.28 µCi/mg) 
Radiochemical purity: >98% (acc. radio-HPLC and -TLC) 
Chemical purity: >98% (HPLC, UV detection at 210 nm) 

2. Test System: The study was carried out using the natural water/sediment systems 54?(Q6?9t ?-Wätk 
(HW, near :nc-`k4W*-l, Germany;) and Q8djY6fäf?/z (AW, 2a-dJaEa2$).  
qc/äAk25` c?(Wt1 is an artificially dammed pond in the course of cjy Ü8lz1zx6- ?ぉf?g forming 670-
ソ_ä:ä äl・Wäf. Due to its inlet and outlet the pond (about 1000 m² in surface area) has strong water 
current. Üvivoa!Kcjc- is a reclaimed gravel pit, which is used for fishing only.. The chosen systems 
are well characterized.  
Physical-chemical characteristics of the water/sediment systems are summarized in Table 7.8.3- 9. 
Water and sediment samples were taken separately and poured into plastic containers. The collected 
sediments were sieved down to 2 mm mesh-size to remove parts of e.g. plants and stones. The 
collected water phases were filtered through a 0.06 mm sieve. 
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Table 7.8.3- 9:  Physico-chemical characteristics of water and sediment 

Parameter !K31$l§? ldaWäI (HW) `ロ8p:c 5cWz/( (AW) 

Geographic Location 
close to ?`-)゜b゚lkW/9*8iwf 
$/prWpäläゕcäJlü/ 
Germany 

)zbi9Tä8?7$J3Y゚- 
B6:pä9c/(WcJ:vte 
Germany 

Properties of Water 
Temperature [°C]1 13.1 16.5 
pH1 6.5 6.9 
Hardness [°dH]* 2.3 9.7 
Oxygen Concentration (saturation) [mg/L]1 8.59 9.02 
Total Organic Carbon (TOC) [mg/L]2 5 / 3 /11 <2 / <2 / 2 

Dissolved Organic Carbon (DOC) [mg/L] 4 < 2 
Total Nitrogen [mg/L] < 10 4.6 
Total Phosphorus [mg/L] < 0.3 < 0.03 
Redox Potential Eh [mV]1,4 + 445 + 418 
Properties of Sediments 
Soil Taxonomic Classification (USDA) Loam Sand 
Sand (2000 – 50 µm) [%] 44 88 
Silt (< 50 – 2 µm) [%] 45 8 
Clay (<  µm) [%] 11 4 
pH# 4.8 (CaCl2); 5.0 (H2O) 6.8 (CaCl2); 7.2 (H2O) 
Organic Matter [%]2,3 8.8 0.7 
Organic Carbon [%]2 5.1 / n.a. / 4.8 0.4 / n.a. / 0.6 
% CaCO3 

 # 0.2 0.4 
Sediment Microbial Activity 
[mg CO2 /hr/kg sediment (dry wt)]2 22.50 / 20.83 / 12.42 7.92 / 6.67 / 4.5 

Cation Exchange Capacity [meq/100 g] 8.5 3.5 
Total Nitrogen [%] 0.39 0.02 
Total Phosphorus (Olsen) [ppm] 784 188 
Redox Potential Eh [mV]1,4 + 142 + 331 

1 Measurement at day of sampling 2 start of acclimation / DAT-0 / DAT-120 
3%organic matter =%organic carbon x 1.724 n.a. = not analyzed 
4 Eh = Eobs + Uref [Uref = reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen electrode at given 
Temperature; 210 mV at 20 °C, extrapolated from manufacturer information] 

 
B. Materials 

1. Experimental conditions: The test systems consisted of laboratory microcosm flasks attached to 
traps for collection of CO2 and volatile organic compounds. The individual static test systems were 
kept at aerobic conditions at 20 ± 1 °C for a maximum period of 120 days. Entire vessels filled with 
either 82.2 g (HW) or 279.7 g (AW) dry weight sediment and 525 mL of supernatant water (volume 
ratio of water to sediment: 3:1) were applied with [FUR-14C] or [ETH-14C]BYI 02960, resulting in 
four parallel test series. After pre-equilibration, aliquots of the application solution were directly 
applied onto the water surface of each microcosm system. Thereafter, the systems were closed with 
the trap attachment for absorbing volatile compounds from DAT 1 onwards. During incubation the 
supernatant water was agitated gently. 

The nominal application rate of 20.8 µg/batch corresponds to about 40 µg/L water and was selected 
based on a field application rate of 400 g/ha. The actual application rates were 20.86 and 20.80 
µg/flask for FUR and ETH test systems from dv゛Vütcf ?gWl?) and 20.63 and 20.53 µg/flask for 
FUR and ETH test systems from jaレ_7! W?j゛?f. 
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2. Sampling: Duplicate flasks were processed and analyzed after 0, 1, 3, 7, 14, 30, 45/44, 60/58, 87/86 
and 120 days of incubation for test systems from HW and AW, respectively. The water phase was 
decanted and analyzed for radioactivity after centrifugation and filtration. Prior to HPLC analysis, a 
concentration step was performed. The sediment was extracted three times with acetonitrile/water 
(70/30, v/v), followed by one extraction step with pure acetonitrile, all at ambient temperature 
(ambient organic extracts). Afterwards, the sediment was extracted once more using a microwave-
accelerated solvent extraction (aggressive organic extract) with 80 mL acetonitrile/water (70/30, v/v). 
The extracted sediment phase was freeze-dried, homogenized and combusted in an oxidizer. The 
evolved CO2 was trapped in a scintillation cocktail and measured by LSC to determine the non-
extractable residues. 

3. Description of analytical procedures: The radioactivity of the supernatant and sediment samples was 
radio-assayed by LSC and HPLC. The combined extracts from the ambient extractions and the 
aggressive extract were analyzed by LSC and via HPLC after a concentration step. For selected 
samples, the HPLC analysis was confirmed by TLC. Identification of the two test items was achieved 
by HPLC-MS, HPLC-MS/MS, NMR and/or Co-chromatography. The major metabolite detected in the 
ETH test systems was characterized by HPLC-MS. Volatile organics and 14CO2 were trapped with 
solid trapping attachments containing soda lime for absorption of 14CO2 and polyurethane foam for 
volatile organic compounds. The non-extractable residues were separated into humin, humic acid and 
fulvic acid fractions for the last sampling interval. 

C.  Determination of Degradation Kinetics 

Dissipation rates from the water phase and rates of degradation for the total system were calculated by 
use of the software KinGui, version 1.1. The kinetics evaluation included the fitting of data with 
kinetic models SFO, FOMC and DFOP to the experimental data and their assessment according to 
FOCUS guidance to result in values for comparison with trigger endpoints. 
 
II.  RESULTS 

The test conditions outlined in the study protocol were maintained throughout the study 
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Table 7.8.3- 10:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 
Systems throughout the Study Period (HW) 

 
 

 

Elec-
trode

 Eh* Elec-
trode

 Eh* Elec-
trode

 Eh* Elec-
trode

 Eh*

JR48-H- [mV] [mV] [mV] [mV] [mV] [mV] [mV] [mV]
F E F E F F E E F E F F E E

-11 6.1 6.2 8.1 8.1 130 340 130 340 6.2 6.2 -41 169 -41 169
-7 6.1 6.1 7.8 7.8 141 351 141 351 6.1 6.1 42 252 42 252
-5 6.1 6.0 8.5 8.5 218 428 218 428 6.0 6.0 70 280 70 280
-3 5.9 6.0 8.3 8.3 212 422 212 422 6.0 6.0 100 310 100 310

D0-F/E1 5.8 5.8 7.7 7.6 220 430 205 415 5.9 5.9 70 280 98 308
D0-F/E2 5.8 5.8 7.6 7.7 210 420 202 412 5.9 6.0 65 275 110 320

Mean 5.8 5.8 7.6 7.6 215 425 204 414 5.9 6.0 68 278 104 314
D1-F/E1 6.3 6.2 7.7 7.7 248 458 238 448 6.2 6.1 98 308 100 310
D1-F/E2 6.2 6.2 7.7 7.7 246 456 236 446 6.2 6.1 95 305 108 318

Mean 6.2 6.2 7.7 7.7 247 457 237 447 6.2 6.1 97 307 104 314
D3-F/E1 6.5 6.5 7.6 7.6 237 447 234 444 6.3 6.2 98 308 104 314
D3-F/E2 6.5 6.5 7.6 7.5 239 449 231 441 6.2 6.3 113 323 109 319

Mean 6.5 6.5 7.6 7.5 238 448 233 443 6.2 6.3 106 316 107 317
D7-F/E1 6.2 6.2 7.7 7.9 245 455 242 452 6.0 6.1 106 316 110 320
D7-F/E2 6.2 6.2 7.5 7.8 240 450 236 446 6.0 6.0 111 321 104 314

Mean 6.2 6.2 7.6 7.8 243 453 239 449 6.0 6.0 109 319 107 317
D14-F/E1 6.4 6.5 7.4 7.7 251 461 243 453 6.2 6.1 114 324 101 311
D14-F/E2 6.5 6.5 7.4 7.8 249 459 238 448 6.1 6.2 108 318 108 318

Mean 6.4 6.5 7.4 7.7 250 460 241 451 6.2 6.1 111 321 105 315
D30-F/E1 6.7 6.7 7.6 7.6 241 451 228 438 6.2 6.2 128 338 116 326
D30-F/E2 6.7 6.7 7.5 7.7 237 447 233 443 6.2 6.2 116 326 110 320

Mean 6.7 6.7 7.5 7.6 239 449 231 441 6.2 6.2 122 332 113 323
D45-F/E1 6.8 7.0 7.3 7.5 238 448 228 438 6.2 6.2 120 330 113 323
D45-F/E2 6.8 7.0 7.3 7.4 234 444 238 448 6.2 6.2 111 321 106 316

Mean 6.8 7.0 7.3 7.4 236 446 233 443 6.2 6.2 116 326 110 320
D60-F/E1 6.9 6.8 7.4 7.6 252 462 242 452 6.2 6.2 131 341 128 338
D60-F/E2 6.7 6.9 7.5 7.6 246 456 246 456 6.3 5.9 122 332 115 325

Mean 6.8 6.9 7.4 7.6 249 459 244 454 6.2 6.0 127 337 122 332
D87-F/E1 6.8 6.8 7.3 7.3 238 448 244 454 6.2 6.1 138 348 148 358
D87-F/E2 6.8 6.8 7.3 7.3 240 450 248 458 6.2 6.1 145 355 148 358

Mean 6.8 6.8 7.3 7.3 239 449 246 456 6.2 6.1 142 352 148 358
D120-F/E1 6.6 6.6 7.2 7.3 232 442 238 448 6.0 5.9 141 351 136 346
D120-F/E2 6.6 6.6 7.2 7.2 238 448 243 453 5.9 5.9 133 343 134 344

Mean 6.6 6.6 7.2 7.3 235 445 241 451 6.0 5.9 137 347 135 345

6.5 6.5 7.5 7.6 239 449 235 445 6.1 6.1 113 323 115 325
5.8 5.8 7.2 7.2 210 420 202 412 5.9 5.9 65 275 98 308
6.9 7.0 7.7 7.9 252 462 248 458 6.3 6.3 145 355 148 358

# without pre-incubation

Pre-incubation/Label

0

14

Replicate

overall Minimum#

overall Maximum#

1

87

120

overall Mean#

60

7

45

3

30

[mg O2/L]

* Eh = Eobs + 210 mV [reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen electrode at 20°C; 
manufacturer information]

Sediment LayerWater Phase
Redox

pHpH Oxygen
Conc.

Redox

DAT
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Table 7.8.3- 11:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 
Systems throughout the Study Period (AW) 

 
 
A.  Data  

. A summary of key data on total recovery and the distribution of radioactivity into the various 
components formed in water and sediment is given in Table 7.8.3- 12 and Table 7.8.3- 13 for test 
system 1*/zIQh_ äWzl6f and in Table 7.8.3- 14 and Table 7.8.3- 15 for test system w2゛/?( /üz`Wc. 

 

Elec-
trode

 Eh* Elec-
trode

 Eh* Elec-
trode

 Eh* Elec-
trode

 Eh*

JR48-A- [mV] [mV] [mV] [mV] [mV] [mV] [mV] [mV]
F E F E F F E E F E F F E E

-7 7.5 7.5 7.7 7.7 234 444 234 444 6.9 6.9 199 409 199 409
-5 7.7 7.7 8.3 8.3 236 446 236 446 7.0 7.0 203 413 203 413
-3 7.8 7.8 8.3 8.3 234 444 234 444 7.1 7.1 211 421 211 421

D0-F/E1 7.9 7.8 8.3 8.4 236 446 233 443 7.1 7.1 204 414 211 421
D0-F/E2 7.9 7.4 8.4 8.4 233 443 230 440 7.1 7.0 207 417 208 418

Mean 7.9 7.6 8.3 8.4 235 445 232 442 7.1 7.1 206 416 210 420
D1-F/E1 8.1 8.1 8.0 8.1 205 415 210 420 7.1 7.1 215 425 208 418
D1-F/E2 8.1 8.1 8.1 7.9 203 413 208 418 7.1 7.1 208 418 204 414

Mean 8.1 8.1 8.0 8.0 204 414 209 419 7.1 7.1 212 422 206 416
D3-F/E1 7.9 8.0 8.1 8.0 215 425 210 420 7.1 7.1 222 432 222 432
D3-F/E2 8.0 8.0 8.0 8.1 208 418 211 421 7.1 7.2 225 435 218 428

Mean 8.0 8.0 8.0 8.0 212 422 211 421 7.1 7.1 224 434 220 430
D7-F/E1 8.0 8.0 8.4 8.4 203 413 219 429 7.2 7.1 228 438 221 431
D7-F/E2 8.1 8.0 8.3 8.5 199 409 217 427 7.2 7.0 230 440 216 426

Mean 8.0 8.0 8.3 8.4 201 411 218 428 7.2 7.0 229 439 219 429
D14-F/E1 8.3 8.2 8.1 8.2 228 438 213 423 7.0 7.1 185 395 193 403
D14-F/E2 8.3 8.2 8.2 8.2 218 428 214 424 7.0 7.1 190 400 195 405

Mean 8.3 8.2 8.2 8.2 223 433 214 424 7.0 7.1 188 398 194 404
D30-F/E1 8.4 8.3 8.3 8.3 230 440 229 439 7.2 7.2 183 393 198 408
D30-F/E2 8.4 8.3 8.4 8.3 226 436 230 440 7.2 7.2 196 406 201 411

Mean 8.4 8.3 8.3 8.3 228 438 230 440 7.2 7.2 190 400 200 410
D44-F/E1 8.3 8.2 8.3 8.2 236 446 238 448 7.1 7.1 193 403 209 419
D44-F/E2 8.3 8.3 8.2 8.2 237 447 234 444 7.1 7.0 205 415 196 406

Mean 8.3 8.2 8.2 8.2 237 447 236 446 7.1 7.0 199 409 203 413
D58-F/E1 8.4 8.4 8.1 8.2 198 408 201 411 7.0 7.0 186 396 190 400
D58-F/E2 8.4 8.4 8.2 8.2 205 415 206 416 7.0 7.0 194 404 188 398

Mean 8.4 8.4 8.2 8.2 202 412 204 414 7.0 7.0 190 400 189 399
D86-F/E1 8.5 8.5 8.5 8.5 221 431 217 427 7.0 6.9 186 396 186 396
D86-F/E2 8.5 8.5 8.5 8.5 223 433 218 428 7.0 7.0 180 390 188 398

Mean 8.5 8.5 8.5 8.5 222 432 218 428 7.0 7.0 183 393 187 397
D120-F/E1 8.6 8.6 8.2 8.2 228 438 225 435 7.2 7.2 194 404 198 408
D120-F/E2 8.6 8.6 8.2 8.2 225 435 226 436 7.1 7.1 198 408 196 406

Mean 8.6 8.6 8.2 8.2 227 437 226 436 7.2 7.1 196 406 197 407

8.3 8.2 8.2 8.2 219 429 219 429 7.1 7.1 201 411 202 412
7.9 7.4 8.0 7.9 198 408 201 411 7.0 6.9 180 390 186 396
8.6 8.6 8.5 8.5 237 447 238 448 7.2 7.2 230 440 222 432

# without pre-incubation

* Eh = Eobs + 210 mV [reference potential of SenTix ORP electrode (WTW) vs. standard hydrogen electrode at 20°C; 
manufacturer information]

Sediment LayerWater Phase
Redox

Potential
pHpH Oxygen

Conc.

Redox
Potential

DAT

30

overall Minimum#

overall Maximum#

1

86

120

overall Mean#

58

7

44

3

0

[mg O2/L]
Pre-incubation/Label

14

Replicate
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B. Mass Balance 

During the study, the total recovery of radioactivity in individual test vessels of the HW test systems 
ranged from 94.9 to 100.7% (mean 98.2%, RSD 2.0%) for FUR and from 96.5 to 101.4% (mean 
98.7%, RSD 1.4%) for ETH. The radioactivity in individual test vessels of the AW test systems ranged 
from 98.4 to 101.8% (mean 100.4%, RSD 1.1%) for FUR and from 99.4 to 101.2% (mean 100.3%, 
RSD 0.5%) for ETH. The complete material balance found for all sampling intervals demonstrates that 
no significant portion of radioactivity dissipated from the vessels or was lost during processing. 

Table 7.8.3- 12:  Biotransformation of [FUR-14C]BYI 02960 in 0ta!Ä61n lW?8?( under aerobic 
conditions, expressed as percent of AR, mean ± SD 

Compound Source Days After Treatment (DAT)   
0 1 3 7 14 30 45 60 87 120 

Parent  
BYI 02960 

Water Layer 95.5 86.4 69.3 57.5 47.0 32.7 27.0 21.1 15.6 14.3 
±0.6 ±1.1 ±1.1 ±0.7 ±1.5 ±1.0 ±0.8 ±1.2 ±1.8 ±1.2 

Sediment 4.1 10.9 27.1 37.2 47.4 55.1 57.2 58.7 54.9 54.3 
±0.7 ±0.3 ±0.6 ±0.3 ±0.9 ±0.4 ±0.5 ±1.5 ±0.7 ±2.9 

Entire System 99.6 97.3 96.4 94.7 94.4 87.9 84.2 79.8 70.5 68.6 

Reg 2 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 

Entire System 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.1 

Non- 
characterized 
radioactivity 

Water Layer 0.5 0.3 0.4 0.3 0.2 0.2 0.1 0.1 0.1 0.0 
±0.0 ±0.1 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 

Sediment 0.1 0.4 0.1 0.1 0.2 0.2 0.3 0.2 0.3 0.2 
±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.1 ±0.1 

Total  
extractable 
residues 

Water Layer 96.0 86.7 69.7 57.7 47.3 32.9 27.1 21.3 16.3 14.3 
±0.6 ±1.0 ±1.1 ±0.7 ±1.5 ±1.1 ±0.8 ±1.2 ±1.9 ±1.2 

Sediment 4.2 11.3 27.3 37.3 47.6 55.3 57.5 58.9 55.3 54.7 
±0.8 ±0.3 ±0.6 ±0.3 ±0.0 ±0.5 ±0.5 ±1.5 ±0.6 ±3.1 

Total  
14CO2 

Entire System 0.0 0.0 0.1 0.2 0.4 1.0 1.2 1.8 3.3 3.9 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.7 ±0.3 

Total volatile 
organics Entire System 0.0 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 

±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

NER  Sediment 0.4 1.0 2.5 4.1 5.2 8.9 11.9 14.9 19.9 22.6 
±0.0 ±0.0 ±0.3 ±0.1 ±0.3 ±0.6 ±0.5 ±0.6 ±1.0 ±3.7 

Total  
recovery  

Water Layer 96.0 86.7 69.7 57.7 47.3 32.9 27.1 21.3 16.3 14.3 
±0.6 ±1.0 ±1.1 ±0.7 ±0.2 ±1.1 ±0.8 ±1.2 ±1.9 ±1.2 

Sediment 4.6 12.3 29.7 41.4 52.8 64.3 69.4 73.8 75.2 77.3 
±0.8 ±0.3 ±0.6 ±0.3 ±0.9 ±0.5 ±0.5 ±1.5 ±0.6 ±3.1 

Entire System 100.7 99.0 99.6 99.4 100.5 98.2 97.8 97.0 94.9 95.5 
±0.1 ±0.7 ±0.1 ±0.5 ±0.2 ±0.1 ±0.3 ±0.9 ±0.8 ±0.3 

n.d.: not detected; n.a. : not analysed; DAT : day after treatment, ± = standard deviation. 
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Table 7.8.3- 13:  Biotransformation of [ETH-14C]BYI 02960 in k5Ö1:qäf Wzöz/` under aerobic 
conditions, expressed as percent of AR, mean ± SD  

Compound Source Days After Treatment (DAT)   
0 1 3 7 14 30 45 60 87 120 

Parent  
BYI 02960 

Water Layer 96.8 82.1 70.1 57.4 44.6 31.9 28.2 21.5 14.8 14.1 
±0.3 ±0.1 ±0.4 ±0.6 ±0.8 ±1.0 ±0.4 ±0.1 ±0.2 ±0.7 

Sediment 3.7 14.2 26.8 37.2 48.6 56.0 58.3 57.2 55.9 52.6 
±0.1 ±0.2 ±0.0 ±0.1 ±0.6 ±0.6 ±0.2 ±0.6 ±0.6 ±1.8 

Entire System 100.6 96.2 96.8 94.6 93.2 87.9 86.5 78.8 70.7 66.7 

DFA 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.6 0.0 1.1 0.7 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.7 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.5 

Entire System 0.0 0.0 0.0 0.0 0.0 0.6 0.0 1.1 1.4 0.7 

Reg 2 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.8 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.5 

Entire System 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.8 0.5 

Non- 
characterized 
radioactivity 

Water Layer 0.4 0.3 0.4 0.3 0.2 0.1 0.1 0.1 0.1 0.1 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Sediment 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.2 0.3 0.2 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.1 

Total  
extractable 
residues 

Water Layer 97.2 82.4 70.4 57.6 44.8 32.6 28.3 23.8 16.4 14.2 
±0.3 ±0.1 ±0.4 ±0.5 ±0.8 ±1.0 ±0.4 ±0.1 ±0.2 ±0.7 

Sediment 3.8 14.2 26.9 37.5 48.8 56.2 58.6 57.5 57.0 54.1 
±0.1 ±0.2 ±0.0 ±0.1 ±0.0 ±0.6 ±0.2 ±0.6 ±0.8 ±0.7 

Total  
14CO2 

Entire System 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.6 1.1 1.5 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.3 

Total volatile 
organics Entire System 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1 

±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 

NER  Sediment 0.3 1.5 2.1 4.2 6.0 9.4 12.0 16.3 22.5 26.6 
±0.0 ±0.3 ±0.1 ±0.0 ±0.6 ±0.1 ±0.3 ±0.5 ±1.0 ±0.8 

Total  
recovery  

Water Layer 97.2 82.4 70.4 57.6 44.8 32.6 28.3 23.8 16.4 14.2 
±0.3 ±0.1 ±0.4 ±0.5 ±0.8 ±1.0 ±0.4 ±0.1 ±0.2 ±0.7 

Sediment 4.1 15.8 29.0 41.6 54.7 65.6 70.6 73.8 79.5 54.1 
±0.1 ±0.2 ±0.0 ±0.1 ±0.6 ±0.6 ±0.2 ±0.6 ±0.8 ±0.7 

Entire System 101.4 98.2 99.4 99.3 99.6 98.4 99.2 98.2 97.0 96.5 
±0.4 ±0.5 ±0.3 ±0.4 ±0.8 ±0.3 ±0.3 ±0.0 ±0.2 ±0.3 

n.d.: not detected; n.a. : not analysed; DAT : day after treatment, ± = standard deviation. 
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Table 7.8.3- 14:  Biotransformation of [FUR-14C]BYI 02960 in hjäIV・ Wczlü) under aerobic 
conditions, expressed as percent of AR, mean ± SD 

Compound Source Days After Treatment (DAT)   
0 1 3 7 14 30 45 60 87 120 

Parent  
BYI 02960 

Water Layer 97.4 89.4 85.1 78.8 69.6 59.3 52.3 46.0 41.5 35.6 
±0.8 ±1.6 ±0.3 ±0.2 ±0.1 ±2.8 ±0.8 ±0.9 ±0.8 ±1.6 

Sediment 2.2 10.4 14.2 19.4 26.4 31.9 34.8 34.9 37.6 37.6 
±0.1 ±1.9 ±0.3 ±0.0 ±0.2 ±1.8 ±0.3 ±0.8 ±0.4 ±0.3 

Entire System 99.6 99.8 99.4 98.2 96.0 91.2 87.1 80.9 79.1 73.1 

Reg 4 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.8 0.6 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.2 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Entire System 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.8 0.6 

Reg 2 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.7 0.9 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Entire System 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.7 0.9 

Reg 3 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Entire System 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 

Non- 
characterized 
radioactivity 

Water Layer 0.5 0.2 0.3 0.4 0.4 0.2 0.3 0.2 0.2 0.2 
±0.1 ±0.0 ±0.1 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 

Sediment 0.1 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.2 0.1 
±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 

Total  
extractable 
residues 

Water Layer 97.9 89.6 85.5 79.1 70.0 59.5 52.6 48.6 43.2 37.3 
±0.7 ±1.6 ±0.2 ±0.2 ±0.1 ±2.7 ±0.9 ±1.0 ±0.8 ±1.4 

Sediment 2.2 10.4 14.2 19.5 26.5 32.1 35.0 35.1 37.8 37.7 
±0.1 ±1.9 ±0.3 ±0.0 ±0.0 ±1.8 ±0.3 ±0.8 ±0.5 ±0.2 

Total  
14CO2 

Entire System 0.0 0.0 0.0 0.3 0.5 0.7 1.6 2.4 3.3 5.5 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.1 ±0.3 ±0.7 

Total volatile 
organics Entire System 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 

±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 

NER  Sediment 0.5 0.9 1.6 2.6 4.7 8.4 10.3 13.0 15.1 17.9 
±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.1 ±0.4 ±0.0 ±0.1 ±0.2 

Total  
recovery  

Water Layer 97.9 89.6 85.5 79.1 70.0 59.5 52.6 48.6 43.2 37.3 
±0.7 ±1.6 ±0.2 ±0.2 ±0.0 ±2.7 ±0.9 ±1.0 ±0.8 ±1.4 

Sediment 2.7 11.3 15.9 22.1 31.3 40.5 45.3 48.1 52.9 37.7 
±0.1 ±1.9 ±0.3 ±0.0 ±0.2 ±1.8 ±0.3 ±0.8 ±0.5 ±0.2 

Entire System 100.6 101.0 101.4 101.6 101.8 100.7 99.5 99.1 99.4 98.4 
±0.6 ±0.4 ±0.5 ±0.3 ±0.0 ±1.1 ±0.3 ±0.0 ±0.0 ±0.2 

n.d.: not detected; n.a. : not analysed; DAT : day after treatment, ± = standard deviation. 
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Table 7.8.3- 15:  Biotransformation of [ETH-14C]BYI 02960 in 2j?`と3 W/$cfa under aerobic 
conditions, expressed as percent of AR, mean ± SD  

Compound Source Days After Treatment (DAT)   
0 1 3 7 14 30 45 60 87 120 

Parent  
BYI 02960 

Water Layer 97.9 91.6 87.4 80.6 73.9 62.1 54.7 49.7 43.2 36.8 
±1.1 ±0.1 ±1.5 ±0.7 ±0.1 ±0.7 ±0.0 ±0.0 ±0.9 ±0.3 

Sediment 2.3 7.5 11.5 17.3 22.3 29.4 33.6 34.4 38.0 38.9 
±0.2 ±0.1 ±0.6 ±0.5 ±0.5 ±0.2 ±0.6 ±0.0 ±0.2 ±0.0 

Entire 
System 100.2 99.1 98.8 97.8 96.2 91.5 88.3 84.1 81.2 75.7 

DFA 

Water Layer 0.0 0.0 0.0 0.0 0.0 1.5 2.2 2.6 4.2 6.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.1 ±0.7 ±0.2 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.6 0.9 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 

Entire 
System 0.0 0.0 0.0 0.0 0.0 1.5 2.2 3.1 4.8 6.9 

Reg 2 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.9 1.0 1.1 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.2 ±0.1 ±0.0 ±0.2 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Entire 
System 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.9 1.0 1.1 

Reg 3 

Water Layer 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.4 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 

Sediment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Entire 
System 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.4 0.0 0.0 

Non- 
characterized 
radioactivity 

Water Layer 0.4 0.3 0.4 0.4 0.5 0.1 0.3 0.3 0.3 0.2 
±0.0 ±0.1 ±0.1 ±0.0 ±0.2 ±0.0 ±0.0 ±0.1 ±0.1 ±0.0 

Sediment 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.1 0.2 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Total  
extractable 
residues 

Water Layer 98.3 91.9 87.7 81.0 74.3 63.8 58.6 53.9 48.6 44.1 
±1.1 ±0.0 ±1.4 ±0.7 ±0.1 ±0.6 ±0.2 ±0.1 ±0.3 ±0.1 

Sediment 2.4 7.5 11.5 17.3 22.3 29.5 33.8 35.1 38.7 40.1 
±0.3 ±0.1 ±0.6 ±0.5 ±0.0 ±0.2 ±0.6 ±0.0 ±0.1 ±0.0 

Total  
14CO2 

Entire 
System 

0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.3 0.5 0.9 
±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

Total volatile 
organics 

Entire 
System 

0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 
±0.0 ±0.0 ±0.1 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 ±0.0 

NER  Sediment 0.5 0.6 1.1 2.0 3.4 6.0 7.4 10.5 13.1 15.2 
±0.0 ±0.0 ±0.0 ±0.1 ±0.0 ±0.1 ±0.1 ±0.1 ±0.3 ±0.2 

Total  
recovery  

Water Layer 98.3 91.9 87.7 81.0 74.3 63.8 58.6 53.9 48.6 44.1 
±1.1 ±0.0 ±1.4 ±0.7 ±0.6 ±0.6 ±0.2 ±0.1 ±0.3 ±0.1 

Sediment 2.9 8.2 12.6 19.3 25.7 35.5 41.3 45.6 51.8 40.1 
±0.3 ±0.1 ±0.6 ±0.5 ±0.5 ±0.2 ±0.6 ±0.0 ±0.1 ±0.0 

Entire 
System 

101.2 100.1 100.4 100.3 100.1 99.4 100.1 99.9 100.9 100.3 
±0.8 ±0.1 ±0.9 ±0.2 ±0.6 ±0.7 ±0.7 ±0.1 ±0.6 ±0.0 

n.d.: not detected; n.a. : not analysed; DAT : day after treatment, ± = standard deviation. 

 
C.  Volatilization 

Formation of 14CO2, i.e. mineralization of BYI 02960, was observed in all water/sediment systems. At 
termination of the study, the 14CO2 recovery (mean values of duplicates) in systems from HW was 3.9 
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and 1.5% of AR for FUR and ETH, respectively. In AW water/sediment systems, 14CO2 accounted for 
5.5 and 0.9% of AR at study termination for FUR and ETH, respectively. 
Organic volatiles were < 0.2% of the applied radioactivity for both systems and labels. 
 

D.  Residues in water, bound and extractable residues in sediment 

The radioactivity in FUR and ETH test systems from Ab:・98?( ?l)Wqc water decreased steadily from 
96.0 and 97.2% of AR at day 0 to 14.3 and 14.2% of AR at study termination. The radioactivity in 
FUR and ETH test systems from a`Hgb: Wt?`a0 water decreased from 97.9 and 98.3% of AR at day 0 
to 37.3 and 44.1% of AR towards the end of the study. The elimination of BYI 02960 from the water 
body occurred mainly via translocation into the sediment phase and partly via degradation.  

The extractable radioactivity in FUR and ETH test systems from HW increased from 4.2 and 3.8% of 
AR at day 0 to 54.7 and 54.1% of AR at study termination, respectively. Extractable 14C residues in 
FUR and ETH sediment from 2a`D6: Wz$lä` increased from 2.2 and 2.4% of AR at day 0 to maxima 
of 37.7 and 40.1% of AR at study termination. This indicates a rapid partitioning of BYI 02960 
residues from the water phases into the sediments. 

The NER for FUR and ETH test systems from HW were 0.4 and 0.3% of AR at day 0 and increased to 
22.6 and 26.6% of AR at study termination, respectively. For AW water/sediment systems (FUR and 
ETH, respectively), the amount of NER was 0.5% of AR at day 0 and increased to 17.9 and 15.2% of 
AR towards the end of the incubation period. By further characterization it was found that the NER 
was of a heterogeneous nature in case of both types of sediments and for both radiolabels. In the 
sediments from HW, portions of only 1.4 and 1.8% of the NER were fractionated together with humic 
acids, whereas the major portion of radioactivity (53.9 and 59.0% of NER for FUR and ETH, 
respectively) was associated with fulvic acids. Amounts of 45.2% (FUR) and 42.9% (ETH) of the 
NER were found strongly integrated into the insoluble humin of the sediment matrix. In the sediment 
from AW, only 4.8 and 2.4% of the NER were fractionated together with humic acids for FUR and 
ETH, respectively, whereas similar amounts of radioactivity were associated with fulvic acids or 
strongly integrated into the insoluble humin of the sediment matrix (45.4 and 47.2% of the NER for 
FUR; 47.9 and 49.1 for ETH).  
 
E.  Transformation of Parent Compound 

In the water phase from HW, the amount of BYI 02960 decreased from 95.5 and 96.8% of AR at day 
0 to 14.3 and 14.1% of AR at study termination for FUR and ETH test systems, respectively. In the 
AW water of FUR and ETH test systems, the amount of BYI 02960 decreased from 97.4 and 97.9% of 
AR at day 0 to 35.6 and 36.8% of AR at study termination. 
One major peak was observed in the water phase of ETH test systems, accounting for up to 1.1% of 
AR in the water phase from HW, and 6.0% of AR in water phases from AW. The metabolite was 
identified as DFA using HPLC-MS. Further, two very minor metabolites were detected in the water 
phases of ETH test systems (≤ 1.1% of AR) and three very minor metabolites were detected in the 
water phases of FUR test systems (≤ 1.0% of AR). The maximum amount of the non-characterized 
radioactivity was 0.5% of AR for all water phases. 

In the sediment phase of FUR and ETH test systems from HW, the amount of BYI 02960 increased 
from 4.1 and 3.7% of AR at day 0 to maximum amounts of 58.7 and 58.3% of AR at DAT-60 or 
DAT-45, and then slightly declined to 54.3 and 52.6% of AR towards study termination. In the AW 
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sediment (FUR and ETH, respectively) the amount of BYI 02960 increased from 2.2 and 2.3% of AR 
at day 0 to 37.6 and 38.9% of AR at study termination. -DFA was also observed in the ETH sediments 
with maximum amounts of 0.8% of AR (DAT-87) for HW and 0.9% of AR (DAT 120) for sediment 
from AW. Additionally one very minor metabolite was detected in the ETH sediments (≤ 0.5% of AR) 

and FUR sediments (≤ 0.1% of AR), respectively. The maximum amount of the non-characterized 
radioactivity was 0.4% of AR for all sediments. 

The BYI 02960 residues in the entire test systems from HW declined to 68.6 and 66.7% of AR at 
study termination, FUR and ETH, respectively. In the entire FUR and ETH test systems from AW, 
73.1 and 75.7% of AR were found as unchanged test item at the end of the incubation period.  
The metabolite DFA was found at maximum amounts of 1.4% (Y゛/üquc- äoW:ä), DAT-87) and 
6.9% of AR (Ö_jä`・ z7ä(W/, DAT-120). The maximum amount of a single minor radioactivity zone 
in both systems and with both labels was 1.1% of the AR.  

F.  Dissipation Kinetics 

The dissipation of BYI 02960 from the water phase is mainly characterized by a fast translocation into 
the sediment which is best described using bi-phasic kinetic models. The best-fit kinetic model for the 
determination of trigger values was the DFOP kinetic model with DT50 values of 9.8 and 9.4 days for 
FUR and ETH test systems from :X068゛c` lWä2z) and DT50 values of 59.2 and 66.2 days for FUR 
and ETH test systems from 1z!Üv/ üäW?tf. The corresponding modeling endpoints were also 
calculated using the DFOP kinetic model. The DT50 values for the slow degradation phase were 48.5 
and 50.2 days for the water phase of ゜/cX241` tWzuä-, but 123.8 and 117.5 days for the water phase 
of Ydk/?` 8zWa:! which is much more of sandy type. 
In the entire water/sediment systems, BYI 02960 the degradation was best described using single first-
order kinetics (SFO). The estimated DT50 values were 208.2 and 202.4 days for FUR and ETH 
systems from A47:d4äf äfWc/7 and 246.1 and 285.0 for FUR and ETH test systems from iIO*゜z 
äb?WlI. These values were used as trigger values and modelling endpoints. 

Table 7.8.3- 16:  Summary of dissipation kinetics of BYI 02960 from the supernatant water; 
evaluation for trigger values according to FOCUS 

Water Phase of 
Test System 

Kinetic DT50 DT90 Chi2 Error 
Model [days] [days] [%] 

üj・9äXqu) Wo)ä:ä 
(FUR) 

SFO 24.6 81.6 15.6 
FOMC 10.2 292.3 3.7 
DFOP 9.8 118.4 4.1 

:79aどh§2f W:-?4?゚
(ETH) 

SFO 24.7 82.0 16.2 
FOMC 9.8 308.8 4.4 
DFOP 9.4 120.9 4.9 

q:zとdf Wäjya( 
(FUR) 

SFO 69.3 230.1 7.6 
FOMC 53.2 > 1000 2.7 
DFOP 59.2 344.9 2.9 

pjä)U* Wtfcbc 
(ETH) 

SFO 73.1 242.8 6.5 
FOMC 61.4 > 1000 2.4 
DFOP 66.2 341.2 2.4 

Bold: best fit; SFO = Single First Order Model; FOMC = First Order Multi Compartment Model; DFOP = Double First 
Order in Parallel Model 
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Table 7.8.3- 17:  Summary of degradation kinetics of BYI 02960 from the entire water/sediment test 
system; evaluation for trigger values according to FOCUS  

Entire 
Test System 

Kinetic DT50 DT90 Chi2 Error 
Model [days] [days] [%] 

nyp4äK:4- aj9cW` 
(FUR) 

SFO 208.2 691.6 1.5 
FOMC 283.6 > 1000 1.3 
DFOP 205.4 706.8 1.4 

6güIN5/9z aWc:kf 
(ETH) 

SFO 202.4 672.2 1.6 
FOMC 249.3 > 1000 1.6 
DFOP 197.6 685.2 1.3 

*kK/?! -Wäl2ä 
(FUR) 

SFO 246.1 817.4 1.3 
FOMC 475.1 > 1000 0.9 
DFOP 626.4 > 1000 0.9 

とh?_j) W9?`cj 
(ETH) 

SFO 285.0 946.9 1.0 
FOMC 633.6 > 1000 0.6 
DFOP 420.4 > 1000 0.6 

Bold: best fit; SFO = Single First Order Model; FOMC = First Order Multi Compartment Model; DFOP = Double First 
Order in Parallel Model 

 

Table 7.8.3- 18:  Modelling endpoints according to FOCUS obtained for dissipation or degradation of 
BYI 02960 from the supernatant water 

Water Phase  
of Test System 

Kinetic 
Model k2 DT50 for  

k2 [days] 
Visual 

Acceptability 
Chi2 Err. 

[%] 
t-prob-
ability 

HW (FUR) DFOP 0.0143 48.5 Yes 4.1 < 0.001 
HW (ETH) DFOP 0.0138 50.2 Yes 4.9 < 0.001 
AW (FUR) DFOP 0.0056 123.8 Yes 2.9 < 0.001 
AW (ETH) DFOP 0.0059 117.5 Yes 2.4 < 0.001 

DFOP = Double First Order in Parallel Model, k2 = slow degradation rate constant of the DFOP kinetic model 
 

Table 7.8.3- 19:  Modelling endpoints according to FOCUS obtained for dissipation or degradation of 
BYI 02960 from the entire water/sediment system 

Entire System Kinetic 
Model 

DT50 
[days] 

Visual 
Acceptability 

Chi2 Err 
[%] t-probability 

HW(FUR) SFO 208.2 Yes 1.5 < 0.001 
HW(ETH) SFO 202.4 Yes 1.6 < 0.001 
AW  (FUR) SFO 246.1 Yes 1.3 < 0.001 
AW  (ETH) SFO 285.0 Yes 1.0 < 0.001 

SFO = Single First Order Model 
 
III.  CONCLUSIONS 

BYI 02960 is translocated from the water phase into the sediment where it is slowly degraded and 
mineralized.  Major transformation products were mineralization to carbon dioxide, formation of NER 
and one major metabolite, DFA, (max. 6.9% of AR). An overall result synopsis is shown by 
Table 7.8.3- 20. 
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Table 7.8.3- 20:  Results Synopsis  

 V_§a2:x! W:az8( g9)Yja W:g`?a 
Parameter Label FUR Label ETH Label FUR Label ETH 
Material Balance [% AR] 94.9 – 100.7 96.5 – 101.4 98.4 – 101.8 99.4 – 101.2 
Water Phase [% AR] 14.3 – 96.0 14.2 – 97.2 37.3 – 97.9 44.1 – 98.3 
Sediment Extract [% AR] 4.2 – 58.9 3.8 – 58.6 2.2 – 37.8 2.4 – 40.1 
14CO2 [max. %] 3.9 1.5 5.5 0.9 
Major transformation 
products * NER, max. 22.6% NER, max. 26.6% NER, max. 17.9 NER, max. 15.2% 

DFA, max. 6.9% 
DT50 (trigger values)     
Water 9.8 9.4 59.2 66.2 
Total system 208.2 202.4 246.1 285.0 
DT50 (modelling values)     
Water 48.5* 50.2* 123.8* 117.5* 
Total system 208.2 202.4 246.1 285.0 
* DT50 value of the slow degradation phase of DFOP model 
 
Report: KIIA 7.8.3/03, Nt4t・at4/0a!, E., A6j§.ョ れ,,  2011 
Title: [1-14C]BYI 02960-DFA (BCS-AB60481): Aerobic Aquatic Degradation 
Report No & 
Document No 

MEF-11/996 
M-422371-01-1  

Guidelines: OECD TG 308, Aerobic and Anaerobic Transformation in aquatic systems, 
2002 
US EPA Fate, Transport and Transformation Test Guidelines, OPPTS 
835.4300 and OPPTS 835.4400, Aerobic and Anaerobic Aquatic Metabolism, 
2008 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
EXECUTIVE SUMMARY 

The aerobic transformation of [1-14C] DFA was studied in two water/sediment systems 2*:xYhcI 
W?:7zf (HW) and Ü3ta(3 W/0ca! (AW) for a maximum of 99 days in the dark at 19.2 ± 0.1 °C. The 
application rate of 4.7 µg DFA per test system was the ten-fold overdose of the application rate 
calculated based on the use rate of the parent compound BYI 02960 (400 g/ha) and the maximum 
amount of BYI 02960-DFA formed in the parent aerobic aquatic metabolism study (6.9%). The test 
systems consisted of laboratory microcosm flasks attached to traps for the collection of CO2 and 
volatile organic compounds. Entire vessels filled with either 88.4 g (HW) or 210.3 g (AW) dry weight 
sediment and 520 mL of supernatant water (volume ratio of water to sediment: 3:1) were treated with 
[1-14C]BYI 02960-DFA. During incubation the supernatant water was in smooth motion. 
Samples were taken after 0, 7, 19, 33, 61, 79 and 99 days of incubation. The water layers were 
decanted and centrifuged. The sediment samples were extracted stepwise with acetonitrile/water 
mixtures at ambient temperature (ambient organic extracts). Afterwards, the sediment was extracted 
once more using a microwave-accelerated solvent extraction (aggressive organic extract). The 
extracted sediment phase was air-dried or freeze-dried, homogenized and combusted in an oxidizer in 
order to determine the non-extractable residues (NER). The water phases and the combined extracts of 
the ambient extraction steps were analyzed by LSC and TLC in order to determine the amounts of the 
test item and its transformation products. The aggressive extracts were only analyzed by LSC since 
they contained only low amounts of radioactivity. Identification of the test item in application solution 
was achieved by HPLC-MS, HPLC-MS/MS and NMR. 
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The test conditions outlined in the study protocol were maintained throughout the study. The mean 
material balances in the two test series ranged from 97.7 to 105.8% for test systems from $xz!Uqt゛ 
Wä:_ä` and from 97.7 to 107.6% for test systems from N9ki!z ä7!W:c. 

The radioactivity in the water phase of HW test systems decreased steadily from 97.6% at day 0 to 
34.6% of AR at study termination. The radioactivity in the water phase of AW test systems decreased 
from 100.0% of AR at day 0 to 80.1% at DAT-7 and varied between 75.0% (DAT-79) and 83.8% 
(DAT-33) afterwards. Extractable sediment 14C residues in test systems from HW increased from 
2.8% of at day 0 to 27.7% of AR at DAT-61 and declined to 24.1% towards the end of the study. 
Extractable 14C residues in the sediment from AW accounted for 1.5% of at day 0 and varied between 
16.2% (DAT-7) and 17.2% of AR (DAT-79) afterwards. The maximum of non-extractable 14C 
residues (NER) in the sediment were 15.8% and 6.5% of AR for test systems HW and AW at DAT-61, 
respectively. The maximum of 14CO2 in the test systems from HW and AW were 25.1% and 7.5% of 
AR, respectively. The majority of total 14CO2 accounted for volatile 14CO2 trapped by the soda lime. A 
very minor portion included in those values was 14CO2 present dissolved in the water phases (all 
sampling dates) and sediments (only DAT-99). Organic volatile compounds were not detected in 
significant amounts (< 0.1% of the applied radioactivity in all test systems). 

In the water phase of HW, BYI 02960-DFA decreased from 93.8% of AR at day 0 to 32.3% at study 
termination. In the water of AW, BYI 02960-DFA decreased from 95.4% of AR at day 0 to 78.3% at 
DAT-7 and varied between 72.3% (DAT-79) and 81.1% (DAT-33) afterwards. In the sediment phase 
of HW, BYI 02960-DFA increased from 2.8% of AR at day 0 to a maximum of 25.2% at DAT-79 and 
then declined 22.7% towards the end of the study. In the sediment phase of AW, BYI 02960-DFA 
accounted for 1.5% of AR at day 0 and varied between 13.3% (DAT-33) and 16.5% (DAT-79) 
afterwards. Just minor transformation products were observed in the water and sediment phase of both 
test systems.  
The dissipation of DFA from the supernatant water phase was characterized by translocation into the 
sediment and by degradation. This was best described using the DFOP kinetic model with DT50 values 
of 54.2 and 583.9 days for Üj!§y3yz l?Wä*! and Uoäkt( ゛?Wcl!, respectively. The corresponding 
modeling endpoints were either determined using the DFOP kinetic model (と$0tä_ü) Waqal(), 
resulting in a DT50 value of 75.3 days for the slow degradation compartment, or the SFO kinetic model 
(レ90!jc j$ä!W?) with a DT50 value of 371.5 days. In the entire water/sediment systems, -DFA was 
degraded slowly which was best described using the DFOP kinetic model. The estimated DT50 values 
were 106.5 and 967.1 days for test systems from と§8täp5- lc(Wa6 and V8`6ic ?W/d?!. The 
corresponding modeling endpoints were determined using the SFO kinetic model with estimated DT50 
values of 109.0 and 567.2 days for test systems from k0aN_/d- l?WcüI and Uiqkc! Wlp(?z,. 
 
I. MATERIALS AND METHODS 

A. Materials 

1. Test Item:  DFA: CAS No: 2218-52-2 (sodium salt), 381-73-7 (free acid),  
[1-14C]BYI02960-DFA, sample ID: KATH 6450 
Specific activity = 2.84 MBq/mg (76.68 µCi/mg) 
Radiochemical purity: >98% (acc. radio-HPLC -RA) 
Chemical purity: >99.5% (HPLC) 
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[1-14C-]BYI 02960-DFA was identified via NMR, HPLC-MS and HPLC-MS/MS in stock solution, 
and via NMR and HPLC-MS with accurate mass detection in application solution 

2. Test System: The water/ sediment systems were taken from k:fとoy1z clW8c) (HW), near 
Wtu(b5aI$)i, Germany and Ü*iäI8 Wa!ctü (AW), 8z*JgEa!7ä, Germany. ö§q!w?2tz `W?tpc is an 
artificially dammed pond in the course of the Ä5cv*:2z` うf?*a forming wz8*:ä・_- Wa:yc). Due to 
its inlet and outlet the pond (about 1000 m² in surface area) has strong water current. Ü・:Actvc(pc` is 
a reclaimed gravel pit, which is used for fishing only. The chosen systems are well characterized.   
Physical-chemical characteristics of the water/sediment systems are summarized in Table 7.8.3- 21. 
Water and sediment samples were taken separately and poured into plastic containers. The collected 
sediments were sieved down to 2 mm mesh-size to remove parts of e.g. plants and stones. The 
collected water phases were filtered through a 0.06 mm sieve. 

Table 7.8.3- 21: Physico-chemical Characteristics of Water and Sediment  

Parameter とx1dt7?- c4?Wl` (HW) Ujoxä( Wät7z( (AW) 
Geographic Location close to txä``lO゙x/1Wöu`ü( 

aIzj92clヶ$/yWJje 
Germany 

ZääJ?$Y!/ö!゜k xb 8/2aWJiy゜?
ゕfzi:c 
Germany 

°8゜4n§9,4 tgaj?ji7 xÜp!/. 
゛°h,`2゙qv1 t4゜/inzpx Z:zJ z
゛とkÜIal? 

k°o,§$・!x8 c/jt:゛2ä レ(i.q5 
°4§n゜`3゚y, 43v:jxäi6 iァ?J -ca゛
XäxDj 

Properties of Water 
Temperature [°C]1 13.1 17.0 
pH1 6.9 7.5 
Oxygen Concentration (saturation) [mg/L]1 9.9 10.3 
Total Organic Carbon (TOC) [mg/L] 2 2 / 20 / 4 2 / 5 / 15 
Redox Potential Eh [mV]1,4 462.2 458.8 
Properties of Sediment 
Soil Taxonomic Classification (USDA) Loam Loamy Sand 
Sand (2000 – 50 µm) [%] 49 85 
Silt (< 50 – 2 µm) [%] 39 9 
Clay (<  µm) [%] 12 6 
Organic Carbon [%] 3.9 1.4 
Organic Matter [%]3 6.7 2.4 
pH1 6.6 7.0 
pH 5.2 (CaCl2); 5.4 (H2O) 7.0 (CaCl2); 7.2 (H2O) 
Temperature [°C]1 11.3 15.7 
Organic Carbon [%]2 4.4 / 4.5 / 4.3 1.4 / 1.4 / 1.7 
Organic Matter [%]3 7.6 / 7.8 / 7.4 2.4 / 2.4 / 2.9 
Sediment Microbial Activity 
[mg CO2 /hr/kg sediment (dry wt)]2 14.17 / 9.58 / 6.67 20.00 / 22.08 / 9.00 

Cation Exchange Capacity [meq/100 g]  7.9 7.1 
Total Nitrogen [%] 0.3 0.11 
Total Phosphorus [ppm] 692 266 
Redox Potential Eh [mV]1,4 244.3 387.2 
1 Measurement at day of sampling 2 start of acclimatization / DAT-0 / DAT-99 
3 %organic matter =%organic carbon x 1.724 n.a. = not analyzed 
4 Potential difference between used electrode and H2-electrode at 20°C: 210 [mV] 
Theoretical potential of used buffer solution for Pt-Ag/AgCl electrode at 25°C: 220 [mV] 
 
B. Methods 
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1. Experimental conditions: The tests were performed using individual static test systems held at 
aerobic conditions at 19.2 ± 0.1 °C for a maximum period of 99 experimental days. Each vessel was 
filled with 175 mL of wet sediment and about 520 mL of water, equivalent to approx. 6 cm in height, 
resulting in a volume ratio of water to sediment of 3:1. After pre-equilibration, aliquots of the 
application solution were directly applied onto the water surface of each microcosm system. 
Thereafter, the systems were closed with a solid trap attachment for absorbing volatile compounds 
from DAT 1 onwards. 
The amount of radiolabelled DFA for the treatment of the test systems was based an application rate of 
the parent compound (400 g/ha, calculated to a water depth of 100 cm). The actual application rate set 
as 100 % of applied radioactivity (100 % AR) corresponding to 266.78 Bq/500 µL (prior to 
application), 265.82 Bq/500 µL (during application) and 270.17 Bq/500 µL (after application) in the 
water/sediment systems. The material balance was based on the average amount of radioactivity (RA) 
recovered from these measurements: 13380 Bq or 4.7 µg BYI02960-DFA per test system. 

2. Sampling: Duplicate samples were taken on DAT 0, 7, 19, 33, 61, 79, and 99 days after application 
for test systems from Un8juäf゛ W:b!ää and ゜:fDka ä/q-W?. The water was decanted and 
centrifuged. The sediment samples were exhaustively extracted with 3 x 80 mL acetonitrile/water 
(50/50, v/v), followed by one extraction 80 mL acetonitrile/water (70/30, v/v) all at ambient 
temperature (combination: ambient extract). Afterwards, the sediment was extracted once more using 
a microwave-accelerated solvent extraction (aggressive organic extract) with 80 mL acetonitrile/water 
(70/30, v/v) for 10 minutes (temperature approx. 70°C) with magnetic stirring. 
Volatile organics and 14CO2 were trapped with solid trapping attachments containing soda lime for 
absorption of 14CO2 and polyurethane foam for volatile organic compounds. The extracted sediment 
phase was air-dried or freeze-dried, homogenized and combusted in an oxidizer in order to determine 
the non-extractable residues (NER).  

3. Description of analytical procedures: The water phase and combined extract of the ambient 
extraction steps were analyzed by LSC and TLC in order to determine the amounts of the test item and 
its transformation products. The aggressive extract was only analyzed by LSC since they contained 
only low amounts of radioactivity. The very minor transformation products detected in the water 
layers and sediment extracts were characterized according to their Rf-values in TLC-analysis. No 
identification procedures were needed or performed. Quantification of the microbial activity in the 
sediments was based on the method of substrate-induced initial respiratory response (SIR). 

C.  Determination of Degradation Kinetics 

Dissipation rates from the water phase and rates of degradation for the total system were calculated by 
use of the software KinGui, version 1.1. The kinetic evaluation included the fitting of data with kinetic 
models SFO, FOMC and DFOP to the experimental data and their assessment according to FOCUS 
guidance to result in values for comparison with trigger endpoints. 

II.  RESULTS  

The test conditions outlined in the study protocol were maintained throughout the study.  

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 205 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Table 7.8.3- 22:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 
Systems throughout the Study Period (HW) 

DAT Sample  Water Layer Sediment Buffer 
solution 

    O2 Redox Eobs Redox 
EH pH Redox 

Eobs 
Redox 
EH pH Redox Eobs 

  WU53 H- [mg/L] [ mV ] [ mV ]   [ mV ] [ mV ]   [ mV ] 
0* D0-A 9.0 173 372 7.3 -13 186 6.3 231  D0-B 9.0 180 379 7.3 49 248 6.9 
7 D7-A 8.9 211.8 414 8.5 31 233 6.7 228**  D7-B 8.8 212.2 414 8.0 68 270 6.5 
19 D19-A 8.5 214 416 6.8 47 249 6.7 228  D19-B 8.5 211 413 6.8 43 245 6.7 
33 D33-A 8.5 276 482 5.5 -96 111 6.0 224  D33-B 8.6 239 445 5.5 -89 117 6.1 
61 D61-A 8.4 209 407 7.2 219 417 6.2 232  D61-B 8.4 205 403 7.2 227 425 6.2 
79 D79-A 8.5 245 453 4.9 119 327 5.2 222  D79-B 8.6 239 447 4.9 121 329 5.2 
99 D99-A 8.4 211 412 7.2 196 397 6.5 229   D99-B 8.4 209 410 7.3 212 413 6.5 
  min 8.4 173 372 4.9 -96 111 5.2 222 
  max 9.0 276 482 8.5 227 425 6.9 232 
  mean  8.6 217 419 6.7 81 283 6.3 228 

 
Table 7.8.3- 23:  Oxygen Saturation, pH and Redox Potential Measurements of the Aerobic Test 

Systems throughout the Study Period (AW) 

DAT Sample ID Water Layer Sediment Buffer 
solution 

    O2 Redox 
Eobs 

Redox 
EH pH Redox 

Eobs 
Redox 
EH pH Redox Eobs 

  WU53 A- [mg/L] [ mV ] [ mV ]   [ mV ] [ mV ]   [ mV ] 
0* D0-A 8.9 248 447 8.2 82 281 7.7 231   D0-B 8.8 244 443 8.2 89 288 7.7 
7 D7-A 8.7 230.6 433 8.5 153.2 355.2 7.7 228**   D7-B 9.2 218.6 421 8.5 19.1 221.1 7.6 
19 D19-A 8.3 196 398 8.7 203 405 7.6 228   D19-B 8.3 197 399 8.7 202 404 7.6 
33 D33-A 8.9 182 388 8.3 -43 163 7.3 224   D33-B 8.8 191 397 8.4 -42 164 7.4 
61 D61-A 8.7 207 405 8.2 153 351 7.7 232   D61-B 8.7 202 400 8.3 155 353 7.7 
79 D79-A 8.5 154 362 8.1 226 434 7.9 222   D79-B 8.5 160 368 8.1 230 438 7.9 
99 D99-A 8.6 202 403 8.4 151 352 7.7 229   D99-B 8.7 199 400 8.5 159 360 7.7 
  min 8.3 153.6 362 8.1 -43 163 7.3 222 
  max 9.2 248.0 447 8.7 230 438 7.9 232 
  mean  8.7 202.2 404 8.4 124 326 7.7 228 

 

A.  Data  

A summary of key data on total recovery and the distribution of radioactivity into the various 
components formed in water and sediment is given for system U・§・c5t- jWäqz) in Table 7.8.3- 24 
and in Table 7.8.3- 25 for system とau1/) ?§aW/-. 
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B. Mass Balance 

During the study, the total recovery of radioactivity in individual test vessels ranged from 97.7 to 
105.8% of AR (mean 100.7%, RSD 2.7 %) for HW and from 97.7 to 107.6% of AR (mean 103.0%, 
RSD 2.9%) for AW. The complete material balance found for all sampling dates demonstrated that no 
significant portion of radioactivity dissipated from the vessels or was lost during processing (for 
detailed results see resp. tables). 

C.  Volatilization 

Formation of 14CO2 was observed in all water/sediment systems. At termination of the study, the 14CO2 
recovery (mean values of duplicates) in systems from HW was 25.1% of the applied radioactivity. In 
AW test system, 14CO2 accounted for max. 7.5% of the applied radioactivity at DAT-79. From these 
data it can be concluded that DFA is mineralized in water/sediment systems. No significant amounts 
of organic volatiles were found (< 0.1% of AR). 

D.  Residues in Water, Bound and Extractable Residues in Sediment 

The radioactivity in the water phase of HW test system decreased steadily from 97.6% of AR at day 0 
to 34.6% at study termination. The extractable radioactivity increased from 2.8% of AR at DAT 0 to 
27.7% at DAT 61 and declined to 24.1% towards the end of the study. The bound residues were 5.4% 
of the applied radioactivity at day 0 and slightly increased during the course of the study. The 
maximum amount of bound residues (15.8% of AR) was detected on DAT 61. 
The radioactivity in the water phase of AW test systems decreased to 80.1% of AR at day 7 and varied 
between 75.0% (DAT 79) and 83.8% (DAT 33) afterwards. Extractable 14C residues in the sediments 
accounted for 1.5% of AR at day 0 and varied between 16.2% (DAT-7) and 17.2% (DAT-79) 
afterwards. The amount of bound residues was 4.6% of AR at day 0. During the entire study period the 
amounts of bound residues varied between 1.0% (DAT 19) and 6.5% (DAT 61). Due to their low 
amounts (< 20%), the non-extractable residues were not further characterized. 
Along with the overall metabolism of BYI 02960-DFA bound residues were formed. Their maximum 
amounts were comparatively low and accounted for 15.8 and 6.5% of AR for water/sediment systems 
from $*jfwpnä kWzlzI and Ü゛p/z) zWl$z-, respectively 

E.  Transformation of Test Item 

The BYI 02960-DFA residues in the entire test systems from HW declined from 96.6% of AR at DAT 
0 to 55.0% of AR at study termination. In the entire test systems from AW, the decrease of the test 
item was less pronounced. There, unchanged test item accounted for 89.7% of AR at the end of the 
incubation period. The maximum amount of a single minor radioactivity zone in the water phase of 
both test systems was 2.7% of AR; in the sediment it was max. 3.3% of AR. 
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Table 7.8.3- 24:  Biotransformation of DFA in *4aO$7l( tW?9?) under aerobic conditions, expressed 
as percent of AR 

Compound Sample DAT 
0 7 19 33 61 79 99 

DFA 

Water Layer 93.8 72.1 64.3 58.3 43.9 35.7 32.3 
± 0.1 ± 1.5 ± 1.6 ± 0.6 ± 1.0 ± 1.5 ± 0.1 

Sediment 2.8 21.4 20.8 21.8 24.8 25.2 22.7 
± 0.2 ± 0.6 ± 1.0 ± 1.4 ± 0.1 ± 0.1 ± 0.6 

Entire System 96.6 93.5 85.0 80.0 68.6 60.9 55.0 
± 0.1 ± 0.1 ± 0.6 ± 0.8 ± 1.2 ± 1.4 ± 0.5 

Origin 

Water Layer 0.4 0.2 n.d. < LOD < LOD n.d. n.d. 
± 0.0 ± 0.0      

Sediment n.d. n.d. < LOD 0.3 0.4 n.d. 0.4 
   ± 0.0 ± 0.1  ± 0.1 

Entire System 0.4 0.2 < LOD 0.5 0.5 n.d. 0.4 
± 0.0 ± 0.0  ± 0.0 ± 0.2  ± 0.1 

ROI 3 

Water Layer 0.5 0.3 0.4 0.2 0.7 1.1 1.5 
± 0.1 ± 0.1 ± 0.0 ± 0.0 ± 0.2 ± 0.1 ± 0.1 

Sediment n.d. n.d. 0.3 0.9 0.8 n.d. n.d. 
  ± 0.0 ± 0.0 ± 0.2   

Entire System 0.5 0.3 0.8 1.1 1.6 1.1 1.5 
± 0.1 ± 0.0 ± 0.0 ± 0.2 ± 0.0 ± 0.1 ± 0.1 

ROI 4 

Water Layer n.d. n.d. 0.4 n.d. < LOD n.d. n.d. 
  ± 0.0     

Sediment n.d. n.d. 0.2 0.6 0.4 n.d. n.d. 
  ± 0.0 ± 0.3 ± 0.2   

Entire System n.d. n.d. 0.7 0.6 0.6 n.d. n.d. 
  ± 0.1 ± 0.3 ± 0.2   

Non-characterized 
Radioactivity  

Water Layer 2.9 1.8 1.7 1.8 1.3 0.9 0.7 
± 0.2 ± 0.2 ± 0.0 ± 0.3 ± 0.2 ± 0.2 ± 0.2 

Sediment n.d. 1.7 2.1 3.3 1.3 1.8 1.0 
 ± 0.1 ± 0.0 ± 0.1 ± 0.1 ± 0.2 ± 0.0 

Entire System 2.9 3.6 3.7 5.1 2.6 2.7 1.8 
± 0.2 ± 0.1 ± 0.0 ± 0.2 ± 0.1 ± 0.0 ± 0.1 

Total Extractable 
Residues 

Water Layer 97.6 74.4 66.8 60.5 46.1 37.7 34.6 
± 0.1 ± 1.1 ± 1.7 ± 0.7 ± 1.3 ± 1.2 ± 0.2 

Sediment 2.8 23.1 23.5 26.9 27.7 27.1 24.1 
± 0.2 ± 0.5 ± 1.0 ± 1.8 ± 0.1 ± 0.1 ± 0.5 

Entire System 100.4 97.6 90.3 87.4 73.9 64.7 58.7 
± 0.3 ± 0.6 ± 0.6 ± 1.1 ± 1.3 ± 1.4 ± 0.7 

14CO2 Entire System n.a. 1.2 3.7 6.3 14.5 21.1 25.1 
 ± 0.0 ± 0.3 ± 0.2 ± 0.2 ± 1.0 ± 0.1 

Organic Volatiles Entire System n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable 
Residues Sediment 5.4 1.8 3.7 6.8 15.8 13.2 14.0 

± 0.1 ± 0.1 ± 0.2 ± 0.8 ± 11.7 ± 0.5 ± 0.1 

Total Recovery * 

Water Layer 97.6 74.4 66.8 60.5 46.1 37.7 34.6 
± 0.1 ± 1.1 ± 1.7 ± 0.7 ± 1.3 ± 1.2 ± 0.2 

Sediment 8.2 24.9 27.3 33.7 55.3 40.3 38.2 
± 0.3 ± 0.5 ± 1.2 ± 2.6 ± 11.6 ± 0.3 ± 0.4 

Entire System 105.8 100.5 97.7 100.5 103.1 99.0 97.9 
± 0.5 ± 0.5 ± 0.2 ± 2.1 ± 12.8 ± 0.1 ± 0.5 

DAT: day after treatment, SD: standard deviation, < LOD = Peak contained less than 0.22 Bq 
* Values taken from Material Balance, ± = SD = standard deviation 
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Table 7.8.3- 25:  Biotransformation of DFA in /?ど0ü) Wlx)?ä under aerobic conditions, expressed as 
percent of AR 

  DAT 
Compound Source 0 7 19 33 61 79 99 

DFA 

Water Layer 95.4 78.3 79.0 81.1 75.9 72.3 74.8 
± 0.3 ± 1.2 ± 0.7 ± 2.1 ± 1.2 ± 0.6 ± 1.7 

Sediment 1.5 15.1 14.3 13.3 15.3 16.5 14.9 
± 0.0 ± 0.3 ± 1.7 ± 1.1 ± 0.4 ± 0.2 ± 1.9 

Entire 
System 

97.0 93.3 93.3 94.5 91.2 88.8 89.7 
± 0.3 ± 1.5 ± 1.1 ± 1.1 ± 0.8 ± 0.8 ± 0.2 

Origin 

Water Layer 0.5 n.d. n.d. 0.3 < LOD n.d. 1.2 
± 0.0   ± 0.1   ± 0.0 

Sediment n.d. < LOD n.d. < LOD < LOD n.d. 0.2 
      ± 0.0 

Entire 
System 

0.5 < LOD n.d. 0.5 < LOD n.d. 1.4 
± 0.0   ± 0.1   ± 1.2 

ROI 3 

Water Layer 1.3 0.2 1.0 0.8 0.9 1.2 1.4 
± 0.4 ± 0.0 ± 0.1 ± 0.1 ± 0.2 ± 0.3 ± 0.1 

Sediment n.d. < LOD 0.5 0.6 0.7 < LOD < LOD 
  ± 0.2 ± 0.1 ± 0.2   

Entire 
System 

1.3 0.4 1.4 1.3 1.7 1.4 1.5 
± 0.4 ± 0.2 ± 0.2 ± 0.0 ± 0.1 ± 0.3 ± 0.1 

ROI 4 

Water Layer n.d. n.d. 0.4 n.d. 0.7 n.d. n.d. 
  ± 0.0  ± 0.0   

Sediment n.d. < LOD 0.3 0.2 0.2 n.d. < LOD 
  ± 0.1 ± 0.0 ± 0.1   

Entire 
System 

n.d. < LOD 0.7 0.2 0.9 n.d. < LOD 
  ± 0.3 ± 0.0 ± 0.1   

Non-characterized 
Radioactivity 

Water Layer 2.7 1.6 2.1 1.6 1.2 1.5 1.3 
± 0.4 ± 0.3 ± 0.2 ± 0.3 ± 0.1 ± 0.7 ± 0.1 

Sediment n.d. 0.8 1.8 1.9 0.8 0.6 0.5 
 ± 0.0 ± 0.5 ± 0.2 ± 0.3 ± 0.1 ± 0.0 

Entire 
System 

2.7 2.4 3.9 3.5 2.0 2.1 1.8 
± 0.4 ± 0.3 ± 0.4 ± 0.1 ± 0.2 ± 0.8 ± 0.1 

14CO2 
Entire 
System 

n.a. 0.3 1.4 1.3 4.1 7.5 5.6 
 ± 0.0 ± 0.1 ± 0.1 ± 0.0 ± 0.4 ± 1.0 

Organic Volatiles Entire 
System 

n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable 
Residues Sediment 4.6 1.1 1.0 1.7 6.5 2.7 2.1 

± 0.0 ± 0.1 ± 0.1 ± 0.0 ± 24.5 ± 0.2 ± 0.2 

Total Recovery  

Water Layer 100.0 80.1 82.4 83.8 78.8 75.0 78.7 
± 0.3 ± 1.3 ± 0.2 ± 2.6 ± 1.4 ± 0.4 ± 2.8 

Sediment 6.1 17.3 17.8 17.9 48.1 19.9 18.0 
± 0.0 ± 0.3 ± 1.0 ± 1.5 ± 24.7 ± 0.1 ± 1.9 

Entire 
System 

106.1 97.7 101.6 103.1 107.6 102.4 102.3 
± 0.3 ± 1.5 ± 0.7 ± 1.0 ± 23.4 ± 0.0 ± 0.2 

DAT: day after treatment, SD: standard deviation, < LOD = Peak contained less than 0.22 Bq 
Remark: Due to the low amounts of radioactivity present in the aggressive organic extracts, only the ambient organic extracts 
were subjected to TLC-analysis. The amounts of DFA and its metabolites in the sediment were calculated for the sum of 
ambient and aggressive organic extracts, assuming that the distribution of radioactivity in the aggressive extracts is equal to 
the distribution in the ambient extracts. 
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F.  Dissipation Kinetics 

The dissipation of BYI 02960-DFA from the supernatant water phase was characterized by 
translocation into the sediment and by degradation. This was best described using the DFOP kinetic 
model with DT50 values of 54.2 and 583.9 days for $/?Übvb( ?tpcW` and iäw1yI al_äW!, respectively 
(see Table 7.8.3- 26). The corresponding modeling endpoints were either determined using the DFOP 
kinetic model (Gd6j_5?f Wac/bI), resulting in a DT50 value of 75.3 days for the slow degradation 
compartment, or the SFO kinetic model (täと9n- ?:§IWa) with a DT50 value of 371.5 days (see 
Table 7.8.3- 27).  
In the entire water/sediment systems, BYI 02960-DFA was degraded slowly which was best described 
using the DFOP kinetic model. The estimated DT50 values were 106.5 and 967.1 days for test systems 
from vua!Üovj W*zlä- and K/b1äf W?ncj-, respectively (see Table 7.8.3- 26). The corresponding 
modeling endpoints were determined using the SFO kinetic model with estimated DT50 values of 
109.0 and 567.2 days for test systems from ゛dä!レ8t1 W?lc`8 and ?!と・kt ?t6W?I, respectively (see 
Table 7.8.3- 27). 

Table 7.8.3- 26:  Kinetics evaluation (trigger values according to FOCUS) of the dissipation of DFA  

Supernatant Water of 
Test System 

Kinetic DT50 DT90 Chi2 Error 
Model [days] [days] [%] 

O・k:c`kxq Wv(ä:? 
SFO 63.2 210.1 6.6 
FOMC 50.7 > 1000 4.7 
DFOP 54.2 229.9 1.6 

§?fとy/ /pz-Wz 
SFO 371.5 > 1000 4.8 
FOMC > 1000 > 1000 2.2 
DFOP 583.9 > 1000 2 

Entire Test System     

g/7ロq_v?) W3caj! 
SFO 109.0 362.2 2.9 
FOMC 125.0 > 1000 2.1 
DFOP 106.5 397.8 0.6 

nicfVö W?:4cf 
SFO 567.2 > 1000 3.0 
FOMC > 1000 > 1000 1.2 
DFOP 967.1 > 1000 0.9 

Bold: best fit 
 
 
III.  CONCLUSION 

The dissipation of DFA from the supernatant water phase was characterized by translocation into the 
sediment and by slowly degradation.  With the exception of mineralization to carbon dioxide and 
formation of NER no major metabolite was found. An overall result synopsis is shown by Table 7.8.3- 
27. 
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Table 7.8.3- 27:  Results Synopsis 

Parameter ü94?`N*/ ä:_W?- wi-$qa W?tkc- 
Material Balance [% AR] 97.7 – 105.8 97.7 – 107.6 
Water Phase [% AR] 34.6 – 97.6 75.0 -100.0 
Sediment Extract [% AR] 2.8 – 27.7 1.5 – 17.2 
14CO2 [max. %] 25.1 7.5 
Major transformation products * [max. %] NER: 15.8 NER: 6.5 
Kinetics Evaluation, Trigger Values 
Supernatant  water 54.2 583.9 
Entire system 106.5 967.1 
Kinetics Evaluation, Modeling Endpoints 
Supernatant water 75.3# 371.5 
Entire system 109.0 567.2 
* Criteria for "major": ->10% of AR; >5% of AR at two successive DAT, increasing towards study end 
# DT50 value of the slow degradation phase as a worst case scenario for risk assessment 

 

Supportive Study: Degradation in Outdoor Microcosm Pond  

Report: KIIA 7.8.3/04, )y.ャyJ L,,  2012 
Title: Fate of BYI 02960 (tech.) in Outdoor Microcosm Ponds Simulating Actual 

Exposure Conditions in Agricultural Use 
Report No & 
Document No 

EBRVP109 
M-427167-01-1  

Guidelines: OECD Guidance Document “Simulated Freshwater Lentic Field Tests 

(Outdoor Microcosms and Mesocosms)”, April 2006 
Guidance Document on Testing Procedures for Pesticides in Freshwater 
Microcosms (SETAC-Europe Workshop, Monks Wood, UK, July 1991) 
Community-Level Aquatic System Studies – Interpretation Criteria 
(Guidance Document from the CLASSIC Workshop, SETAC 2002) 
OECD Guideline 308, but only in part (where applicable) 

GLP: Yes (fully GLP compliant and certified laboratory) 
 
 
EXECUTIVE SUMMARY 

The fate of BYI 02960 (tech.) was determined in pond water and sediment in outdoor microcosms as 
an aquatic model ecosystem for lentic aquatic freshwater systems with different trophic levels.  
For this purpose, 4 microcosms were treated with two different concentrations of the test item. During 
the consecutive months samples of water and sediment were taken and the content of the test item in 
these compartments was analyzed. Additionally several parameters of water and sediment were 
monitored to characterise the system.  
In November 2009 a pond with the shape of a stub pyramid (bottom 53 m2, surface 80 m2) was filled 
with a layer of natural sediment (0.15 m height) and water (0.7 m height). The walls and bottom of the 
pond is made of plastic foil. The sediment originated from a drinking water reservoir system, the water 
was composed of local ground water and water from a natural pond. Twenty-five enclosures (= 
microcosms) made of polycarbonate (diameter 0.97 m. height 0.9 m) were inserted into the pond on 
May 4, 2010 (= about 4 weeks before application). Overall, the microcosms are representative for 
small stagnant water bodies. 

The test substance BYI 02960 (tech.) (Batch ID: 2009-000239) was applied once on June 02, 2010 
onto the water surface of four microcosms. Two treatment levels, 10 and 100 µg a.i./L, were tested 
with two replicates each:. Two microcosms were kept untreated as controls. The microcosms were 
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investigated for a period of 148 days after the treatment. Several times during the study period water 
and sediment samples were taken and analyzed to demonstrate the initial test concentrations and the 
fate of the test substance in these compartments. The physic-chemical water parameters were also 
evaluated. Furthermore the abundance of filamentous algae und the turbidity of the water was 
assessed. 

The results of initial concentrations demonstrated that the nominal concentrations had been applied. A 
steady decline of BYI 02960 in the water phase was shown. At the end of the study (= 5 months after 
application) the a.i. concentration was 22% of applied amount at the test concentration of 10 µg a.s./L, 
and 40% of applied amount at 100 µg a.s./L concentration level. The analyzed concentrations of BYI 
02960 in the sediment did not show a clear trend during the entire study period, although a slight 
increase of BYI 02960 concentrations was observed towards the end of the study. For the 10 µg a.s./L-
level, 2.3 to 7.5% of applied amount was found in the sediment; for the 100 µg a.s./L-level, 1.9 to 11.4 
% of the applied amount were detected in the sediment.  

The half-life calculations for BYI 02960 in the microcosm water using SFO kinetics model resulted on 
average for both concentration level in 80.6 days, and in the entire system (water + sediment) in 95.1 
days. A calculation for the fate in sediment was not given, since the fate of BYI 02960 in this matrix 
did not show a clear pattern of decline. 

I. MATERIALS AND METHODS 

A. Materials 

1. Test Item:  BYI 02960 (tech.) 
  Origin Batch No. 2009-000239 
  Batch code BYI 02960-01-03 
  Specification No. 102000022313) 

Analyzed a.i. content: 96.2% w/w 
Application solution: 6.34 g of test item was dissolved in 50 mL DMF, which was 
suspended in pure water to get nominal 10 and 100 µg a.s./L concentration level after 
treatment 

2. Test System: In Nov. 2009 a pond with the shape of a stub pyramid (bottom 56 m2, surface 80 m2) 
was filled with a layer of natural sediment (0.15 m height) and water (0.7 m height). The walls and 
bottom of the pond consist of a plastic foil. The sediment originated from “V・p6lpa` ?:c!W7”, part of 
the water reservoir system “?):cvz`W4o6jJ(c (7f_7W*v6c)ze4)”, 50 km distant from the testing 

facility. The sediment was taken in November 2009 by means of an excavator, transported in 
containers to pみqgc/& ? Cü?lx and uniformly distributed among the pond bottom thereafter. The 
water was composed of local ground water and water from a natural pond.  

Twenty-five cylindrical enclosures (= microcosms) made of polycarbonate (diameter 0.97 m. height 
0.9 m, previous to light) were inserted into the pond on May 4, 2010 (= about 4 weeks before 
application). Six of these microcosms) were used for the present fate-o-cosm. To ensure conditions as 
close to nature as possible, the tanks are not roofed and are exposed to outdoor weather conditions. 
Overall, the microcosms are representative for small stagnant water bodies. 
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B. Methods 

1. Experimental conditions: On day 0 (= 2010-06-02) an aqueous suspension of the test substance was 
applied using a pipette and a small glass plate. The glass plate was held onto the water surface. The 
application suspension was transferred onto the glass plate using a glass pipette. The application 
suspension did run via the glass plate into the microcosms simulating a run off scenario. The mean 
water height in the microcosms on day 0 was 0.66 m corresponding to 488 L water / microcosm.  
Two treatment levels were tested, with two replications each: 10 and 100 µg a.i./L. Two microcosms 
were kept untreated as controls. The microcosms were investigated for a period of 148 days after the 
treatment. Several times during the study period water and sediment samples were taken and analyzed 
to demonstrate the initial test concentrations and the fate of the test substance in these compartments. 
The physic-chemical water parameters were also evaluated and reported. Furthermore the abundance 
of filamentous algae und the turbidity of the water was assessed. 

At least once per week the oxygen content, temperature, pH and conductivity were measured in the 
centre of the water column. The measurements were made directly in the pond water with electronic 
measuring instruments. Several times during the study ammonium, nitrite, nitrate, total nitrogen, total 
phosphate, ortho-phosphate, carbonate hardness, sum of alkaline earth's (=total hardness) were 
determined. Carbonate hardness and sum of alkaline earth were measured by means of commercial 
tests. Ammonium, nitrite, nitrate, total nitrogen total phosphate and ortho-phosphate were determined 
by means of commercial photometric tests. Redox potential in water was determined monthly during 
the study. Total organic carbon (TOC) in water and dissolved organic carbon (DOC) in water were 
determined at study start and on days 84 and 148. 

Parameters at day 0 were determined in non-treated sediment outside of the microcosms. At day 84 
and 148 (=study end), the parameters were determined in the sediment of the control microcosms 
(mixed sample of both microcosms). The Redox potential was determined directly in the sediment of 
both control microcosms. At the start of the study, on day 84 and at the end of the study the following 
parameters of the sediment were determined: Total organic carbon and microbial biomass. The redox 
potential was measured monthly parallel to the water. This measurement was performed according to 
common guidelines. 
The characteristics of test system are summarized in Table 7.8.3- 28. 
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Table 7.8.3- 29: Characteristics of test system  

Redox potential TOC and DOC measured in the test water 

Date 2010 Study day Redox potential TOC (mg/L) DOC(mg/L) Ct/1 Ct/2 
02.06. 0 233 175 9 9 
30.06. 28 121 125   
27.07. 55 178 176   
25.08. 84 202 197 13 12 
30.09 120 200 201   
28.10 148 209 212 11 10 
Water levels in the microcosms (cm) around the time of sampling dates 
Date Study Control 10 µg a.i./L 100 µg a.i./L 
2010 Day (1) (2) (1) (2) (1) (2) 
03.06 1 65 64 64 66 68.5 66 
09.06 7 63 61.3 58.5 63.8 64 63 
16.06. 14 61 58.5 53 61.5 59.5 60 
01.07. 29*) 56.5 53 48 55 54 57 
28.07. 56 61 58.5 53 61.5 58 60 
25.08. 84 65 63 59 65.5 65.5 67.5 
29.09. 119 69 68 64.5 68.5 69 68.5 
28.10. 148 69 67 65 69 68 69 
*) water level before refill with water 
Characterization of the sediment 
Particle size distribution 56 % sand 36 % Silt 8% Clay = sandy loam[USDA] 
Date 
2010 

Study 
day 

Microbial biomass 
(mg CO2/hr/kg soil DW 

Redox  
potential 

TOC 
(gew.-%) 

   Ct/1 Ct/2  
02.06. 0 30.0 - 103 - 96 5.3 
30.06. 28  - 148 - 142  
27.07. 55  - 124 - 131  
25.08. 84 29.6 - 100 - 109 5.6 
30.09 120  - 118.3 - 85.7  
28.10 148 37.8 - 31.3 -24.6 4.8 
Climatic data ( recorded at the nearby weather station of the Bayer CropScience AG) 
Month 
(2010) 

Temperature 
(mean °C) 

Precipitation 
(mm) 

Sunshine duration 
(hrs) 

Insolation 
(kWh/m2) 

June 19.3 19.1 197 181 
July 22.9 111 211 175 
August 19.4 233 136 114 
September 14.6 93.1 131 152 
October 10.8 43.1 118 101 

 

2. Sampling: Samples were taken on 0, 1, 7, 14, 28, 56, 84, 120 and 148 days after application.  
Mixed water samples out of the entire water column were taken for analysis to investigate the fate of 
the substance in water during the study period. For this purpose the water samples were obtained with 
a flask attached to a metal rod. The flask (1.0 L glass bottle) was moved around in the microcosm 
during filling to obtain water from different sites. 6 x 20 mL of the water samples were filled into 50 
mL amber glass bottles and deep frozen at < - 18 °C until analysis.  
Sediment samples were taken by means of a corer (inner diameter of 5.0 cm) at two to three sampling 
points each sampling time. The sample points were noted to avoid multiple sampling at one sampling 
point. Water covering the sediment was decanted carefully and the sampled sediment-column was 
filled into a glass-beaker with the same dimensions as the core. As it can be assumed that the test 
substance primarily adsorbed to the upper layer of the sediment, the upper 2 to 3 cm of the sediment 
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samples were mixed for analyses (= ca. 170 g wet weight). The resulting sediment samples were 
frozen and stored at < -18°C until analysis. Sediment samples of the control microcosms were also 
taken at each time. 

3. Description of analytical procedures: The water samples were analysed according to Method 01182: 
Method 01182 for the determination of BYI 02960 in test water from aquatic toxicity tests by HPLC-
MS/MS. In the method 01182 the linearity of the detector was checked for BYI 02960 in the range 
0.05 to 11 µg/L with an injection volume of 10 µL. The correlation coefficient was 0.9993.  

In the present study the method was validated concurrently with the sample analyses of the study by 
evaluation of the standard injections. To the samples from day 84 until 148 a volume of 1 mL 
acetonitrile was in addition. Before measurement the samples were added with 0.1 mL formic acid in. 
The water samples were directly injected into the HPLC-MS/MS instrument. The injection volume 
was 10 µL. Each sample was injected in duplicate. The limit of quantification (LOQ) of BYI 02960 in 
the pond water was 1.141 µg a.i./L. 

Sediment samples of 20 g were extracted with 40 mL of acetonitrile/water (1/4; v/v) for 3 minutes in a 
microwave at 250 W. An aliquot of 1.5 mL was taken and centrifuged for 5 minutes at > 12000 g to 
remove fine particles of the sediment. The supernatant was taken and injected into the HPLC-MS/MS 
system. Two replicates (A + B) of 20 g each were analysed from each sample. The mean value of both 
replicates is reported. The sediment samples were analysed according to the following method: 
Analytical Method 01074 for the Determination of BYI 02960 in Soil using LC/MS/MS.  Additional 
recovery experiments for sediment at a LOQ level of 1 µg/kg were conducted. The limit of 
quantification (LOQ) was 5.0 µg BYI 02960/kg dry weight of sediment. 
 
C.  Determination of Degradation Kinetics 

The dissipation kinetics of BYI 02960 in the microcosm ponds was evaluated based on a simple first 
order, single compartment model. An exponential decline curve was fitted to the experimental data, 
and the rate constant k, as well as the characteristic dissipation times DT50 (dissipation time of 50% of 
the test item) was derived from this calculation. The decline curves and regression analyses for BYI 
02960 were calculated with the Single First Order mathematical model (SFO). The used program was 
KinGUI Version 2. Model input data sets were the residual concentrations of BYI 02960 in water 
found in each pond at each sampling interval (displayed as % of nominal content). The total residues 
in each pond were calculated based on the measured residues in water plus sediment (displayed as mg 
a.i./microcosm). All data points were weighted equally. 

II.  RESULTS  

A.  Data  

The analyzed concentrations of the application solutions indicated that 118 and 112% of nominal test 
concentration were applied into the pond water in case of the two treatment levels of 10 and 100 µg 
a.i./L.  

B. Water Layer 

The analyzed concentrations of the mixed samples are shown in Table 7.8.3- 30 and in Table 7.8.3- 31 
are represented as percentage of nominal application. For the calculation of percentage values the  
actual water volume in the microcosms at the time of sampling was taken into consideration. 
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Table 7.8.3- 30: Results of analysis in water [as µg BYI 02960/L], average of two measurements 

Date Study Control 10 µg a.i./L 100 µg a.i./L 
2010 Day (1) (2) (1) (2) (1) (2) 
03.06 1 <LOQ <LOQ 10.3 10.0 105 100 
09.06 7 nd nd 9.15 8.28 106 104 
16.06. 14 nd nd 9.61 8.38 98.9 87.9 
30.06. 28 nd nd 7.73 7.18 89.5 88.9 
28.07. 56 nd nd 5.85 5.09 69.7 68.2 
25.08. 84 nd nd 4.30 3.77 58.0 53.9 
30.09. 119 nd nd 2.63 2.55 44.1 42.3 
28.10. 148 nd nd 2.13 2.15 40.0 37.2 
nd = not determined;    (1)= replicate 1,  (2) = replicate 2 
 

Table 7.8.3- 31: Results of analysis in water [as % of nominal BYI 02960], average of two 
measurements  

Date Study Control 10 µg a.i./L 100 µg a.i./L 
2010 Day (1) (2) (1) (2) (1) (2) 
03.06 1 <LOQ <LOQ 99.8 99.9 108.9 99.9 
09.06 7 nd nd 81.1 79.9 102.7 99.2 
16.06. 14 nd nd 77.1 78.0 89.1 79.9 
30.06. 28 nd nd 56.2 59.8 73.2 76.7 
28.07. 56 nd nd 47.0 47.4 61.2 62.0 
25.08. 84 nd nd 38.4 37.4 57.5 55.1 
30.09. 119 nd nd 25.7 26.5 46.0 43.9 
28.10. 148 nd nd 21.0 22.5 41.2 38.9 
nd = not determined;    (1)= replicate 1,  (2) = replicate 2 
 

C. Sediment 

The results of the analysis of BYI 02960 in sediment are summarized in Table 7.8.3- 32. The samples 
for analysis were taken from the uppermost 2-3 cm layer. The total dry weight of this sediment layer 
was around 7.13 kg per microcosm. The analyzed concentrations were multiplied by this value 
calculated as % of the initial applied.  

Table 7.8.3- 32: Results of analysis of BYI 02960 in sediment average of two measurements 

Date Study Control 10 µg a.i./L 100 µg a.i./L 
2010 Day (1) (2) (1) (2) (1) (2) 

    µg BYI 02960 
/kg dry weight 

% of applied 
BYI 02960 

µg BYI 02960 
/kg dry weight 

% of applied 
BYI 02960 

03.06 1 nd nd nd  nd  nd  nd  
09.06 7 <LOQ <LOQ 36.3 5.3 30.3 4.4 128 1.9 127 1.9 
16.06. 14 <LOQ <LOQ 38.8 5.7 30.1 4.4 140 2.0 247 3.6 
30.06. 28 <LOQ <LOQ 34.6 5.1 15.9 2.3 252 3.7 415 6.1 
28.07. 56 <LOQ <LOQ 26.4 3.9 46.3 6.8 258 3.8 152 2.2 
25.08. 84 <LOQ <LOQ 29.6 4.3 23.8 3.5 152 2.2 260 3.8 
30.09. 119 <LOQ <LOQ 47.0 6.9 45.0 6.6 142 2.1 185 2.7 
28.10. 148 <LOQ <LOQ 47.3 6.9 51.4 7.5 781 11.4 701 10.2 
nd = not determined;    (1)= replicate 1,  (2) = replicate 2 
 
F.  Dissipation Kinetics 

The dissipation of BYI 02960 from the supernatant water phase was characterized by translocation 
into the sediment and by degradation. The half-life calculations for BYI 02960 in the microcosm water 
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and the total system (water + sediment) are displayed in Table 7.8.3- 33. A calculation for the decline 
in sediment was not possible, since the fate of BYI 02960 in this matrix did not show a continuous 
pattern. 

Table 7.8.3- 33: SFO DT50- values calculated for BYI 02960 in water and the entire test system  

Nominal test concentration 
(µg a.i./L) 

DT50 - Water 
(days) 

DT50 – Total System (water+sediment) 
(days) 

10 62.1 74.1 
100 99.1 116 
mean 80.6 95.1 
 
 
III.  CONCLUSIONS 

BYI 02960 dissipated from the supernatant water phase with a mean DT50 of 81 days due to 
translocation into the sediment and by degradation. The overall degradation (mean of 95 days) was 
faster under the prevailing outdoor conditions in comparison to the laboratory water sediment studies. 
Considering that BYI 02960 is rapidly degraded by photolysis there may be an enhanced degradation 
effect of sunlight under the outdoor test conditions. 

Degradation of BYI 02960 in Aquatic Systems - Summary 

The hydrolysis study of BYI 02960 in sterile buffer solutions of pH 4, 7 and 9 showed that the active 
substance is hydrolytically stable under environmental conditions. 

Photolytically BYI 02960 degraded very rapidly in sterile buffer and natural water studies. Based on 
these findings and dependent on time of the year and location, BYI 02960 should degrade with a DT50 
of few days to one week in an aqueous environment, if exposed to sunlight. The major degradates 
were identified as BYI 02960-succinamide (found at max. 39.6% of applied) and BYI 02960-
azabicyclosuccinamide (found at max. 25.9% of applied). The findings were included in the proposal 
for the pathway of degradation of BYI 02960 in the aqueous environment (see Figure 7.8- 1). 

BYI 02960 is regarded stable under anaerobic aquatic condition, and no major metabolites were 
formed. 

The aerobic biotransformation of BYI 02960 was studied in two water-sediment systems, N/)u5z 
Wjnz?` (sand) and ゛d:9-Yc3z ゜Wätc( (loam), for a maximum of 120 days in the darkness at 20°C. 
The test item was applied with three radiolabels per test system, using [furanone-4-14C]-, [ethyl-1-
14C]-, and [pyridine-2,6-14C]-labelled BYI 02960. Dissipation of BYI 02960 from the water phase was 
mainly characterized by rapid partitioning into the sediment where it is slowly degraded and 
mineralized. DFA (difluoroacetic acid) was observed as a degradation product of [ethyl-1-14C]BYI 
02960 in both water/sediment systems tested. In the water phases DFA accounted for up to 6.0%, in 
the sediment extracts for max. 0.9% of the applied radioactivity. No further significant degradation 
products were observed in the studies except mineralization to carbon dioxide (max. 8.5% of applied) 
and formation of NER (max. 26.6% of applied). The DT50 value for BYI 02960 in the entire 
water/sediment systems was in the range of 193 to 285 days for vb?G9:_) W8`äjz and 7:äÄ1I WcjqaI, 
respectively.  
In a supportive study the fate of BYI 02960 (tech.) was investigated in pond water and sediment in 
outdoor microcosms as an aquatic model ecosystem for lentic aquatic freshwater systems with 
different trophic levels. The dissipation of BYI 02960 from the supernatant water phase with a mean 
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of 81 days was caused by translocation into the sediment and by degradation. The overall degradation 
(mean of 95 days) was faster under the prevailing outdoor conditions compared to the standardized 
laboratory water sediment studies considering the rapid degradation due to photolysis this may due to 
the enhanced degradation due to sunlight under the outdoor test conditions. 

In a further water-sediment study the degradation behavior of [DFA applied as test item was 
investigated. Mineralization to carbon dioxide (max. 25.1% of applied) and formation of NER (max. 
15.8% of applied) was measured during the study period. In conclusion, a total system degradation 
half-life of 249 days can be used for degradation of DFA in water and for the sediment compartment. 

Figure 7.8- 1:  Proposed degradation pathway of BYI 02960 in aqueous environment  
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IIA 7.9 Degradation in the saturated zone 
The degradation behavior of BYI 02960 in the saturated zone has not been investigated in specific 
studies since it is not expected to reach such zones after its use according to good agricultural 
practices.  
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IIA 7.10 Rate and route of degradation in air 
Based on an estimation according to structure-activity relationship (SAR) methods developed by 
K/t3J1yョ et al., the half-life time in air of the insecticidal active substance BYI 02960 was assessed 
with the computer program AOPWINTM, version 1.92a (U.S. EPA, 2008).  

 
Report: KIIA 7.10/01, Vc:b0/u/tpä!, E.; 2010 
Title: BYI 02960: Calculation of the chemical half-life in the troposphere 
Report No & 
Document No 

MEF-10/896 
M-398741-01-2 

Guidelines: Not applicable 
GLP Not applicable (calculation) 

 

EXECUTIVE SUMMARY 

Based on the estimation method according to structure-activity relationship (SAR) methods developed 
by Roger Atkinson and co-workers the chemical lifetime of the BYI 02960 in the air was assessed by 
the program AOPWINTM, version 1.92a (U.S. EPA, 2008). The half-life time (t1/2) was estimated 
within a range of 4.4 hours (short-term scenario) to 13.1 hours (long-term scenario), depending on the 
mean concentration of hydroxyl radicals present in the troposphere.  
In addition, BYI 02960 is susceptible to reactions with ozone, however, that attack and its resulting 
chemical half-life is considered to be slower by a factor of 2 to 10. 
As a consequence of the short half-life in air, no long-range transport of BYI 02960 in the atmosphere 
is likely to occur nor an accumulation of BYI02960 in the environmental compartment air. From the 
low vapor pressure of the substance it is concluded that very low, if any, quantities of BYI02960 are 
expected to enter the atmosphere from volatilization.  

I. METHODS 

There are different reaction mechanisms that may result in degradation of organic trace substances in 
the air being gaseous or bound to particles. According to the present knowledge mainly reactions with 
photochemical produced hydroxyl radicals, with nitrate radicals and ozone as well as direct photolysis 
are possibilities. The abiotic degradability and/or the reversal of that, the persistence of a substance X, 
can be predicted if the reaction rate ki and the concentrations c(yi) of the potential reaction partners 
are known. 
With an exception to be made for fully halogenated compounds, the abiotic degradability of an organic 
xenobiotic compounds can be well predicted from estimated reaction rate constants (ki) of the 
individual processes, and the concentrations c(yi) of the potential reaction partners, i.e. in particular 
the concentrations of OH radicals and ozone.  
An experimental determination of the hydroxyl radical reaction rate (kOH), however, is very laborious 
and gas phase measurements are difficult for molecules showing a comparatively low vapor pressure. 
The approach of Atkinson et al. was based on a comprehensive set of experimental data to result in a 
quantitative structure-activity relationship (QSAR) mathematic model that allows for estimation by 
calculation, starting from the molecular structure of a test compound. The calculation procedure has 
been transferred into the personal computer program "Atmospheric Oxidation Program" (AOP) by 
Meylan & Howard. The current version 1.92a (U.S. EPA, 2008) was used for the calculations. 
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AOPWINTM requires only the chemical structure and atmospheric concentrations of the potential 
reaction partners as inputs.  
 
The AOPWINTM estimation method adds up the partial reaction rates ki of the reaction of 
photochemically generated active species with subgroups of the test molecule (increments), resulting 
in the overall reaction rate. The following hydroxyl and/or ozone reactions are considered:  

 hydrogen abstraction 
 addition to double bonds 
 addition to triple bonds 
 reaction with N, S and hydroxyl groups 
 addition to aromatic rings 
 addition to fused rings 

The listed increments (group rate constants for hydrogen abstraction, addition to double and triple 
bonds, ring systems, and reaction with heteroatoms) are compiled in a data base which additionally 
uses algorithms for consideration of adjacent groups (substituent factors) and the position of the attack 
to substituted aromatic rings (electrophilic substituent factors). 
The reliability of the method used by AOPWINTM was examined by comparison of estimated and 
experimentally determined hydroxyl radical rate constants for 647 chemicals. More than 90 percent of 
the estimated rate constants were within a factor of two of the experiment value for these chemicals. 
More than 95 percent of the estimated values differed within a factor of three from measured values. 
 
Considering the chemical structure of BYI 02960 it can be concluded that reactions with 
photochemical produced hydroxyl radicals will mainly determine its degradation rate (Ktotal, indirect 
photoreaction  kOH) in the air. However, also reactions with ozone are expected to have a significant 
influence on the overall assessment. 
Since a chemical in the troposphere is usually at a very low concentration and a steady-state 
concentration of OH radicals is produced by sunlight, the hydroxyl radical concentration can be 
treated as a constant so the reaction can be considered a pseudo first-order reaction. 
As an estimate the maximum half-life in air from indirect photoreaction-oxidation processes can be 
derived under consideration of the concentration of hydroxyl radicals by the following formula: 

The half-life in the troposphere, t½ = ln 2 / (kOH x [OH]) 
 where kOH is the hydroxyl radical rate constant in units of cm3/molecule-sec and [OH] is the hydroxyl 
radical concentration in units of molecules (or radicals) per cm3. Thus, to calculate the half-life in the 
troposphere, one needs the estimated or measured rate constant of the chemical as well as some 
average OH radical concentration. In a U.S. EPA review by ?t-EcI (no date), the author concluded that 
the diurnally and annually averaged 12-h daylight hydroxyl radical concentration of 1.5 × 106 
molecules (radicals)/cm3 should be used as the default in the AOPWIN program based upon data from 
G/・:J299 et al. of 1990. More recent reviews (Ni62tbJく え Ü6(z 2003) have suggested 2.0 × 106 
molecules (radicals)/cm3 12-hour daylight [OH]. 
Twelve hour daylight OH radical concentrations are reasonable for fast reacting chemicals but for 
chemicals that react more slowly (> a few days) 24 hours averages might be more appropriate. 
Atkinson (1985) suggested seasonally and diurnally 24 hour averaged hydroxyl radical concentrations 
at 298 K of 5 × 105 molecules/cm3 in the northern hemisphere and 6 × 105 molecules/cm3 in the 
southern hemisphere 
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The AOPWIN program allows the user to select 12 or 24 hour time frames and any average hydroxyl 
radical concentrations. For the current report the default originally set at 1.5 × 106 molecules 
(radicals)/cm3 per 12-h of daylight was taken for the short term, and 0.5 × 106 molecules 
(radicals)/cm3 per day (24-h) for the long term estimations. 
The maximum chemical life-time in air is calculated similarly by use of the formula: 

τ = 1 / (kOH x [OH]) 
The ozone rate constant estimations produced by AOPWIN are generally important when one or more 
functional group is attached to any olefinic or acetylenic unit.  It is also important for a limited number 
of chemical classes (e.g., hydrazines, phenols, alkyl lead compounds, and furans). The database of 
experimental ozone rate constants is not nearly as extensive as the database for hydroxyl radical rate 
constants. Because of this smaller available database, the number of fragment values that are available 
for estimations is considerably smaller. Therefore, the number of compounds that can be estimated 
with reasonable certainty is smaller. If an "assumed value" is used to produce an estimated rate 
constant, it is a good idea to check the "Show Calculation" screen for ozone to see if a "default value" 
was used in the calculation. If a default value was used, consider the estimate questionable. 
Ozone reaction half-lives for organic chemicals can also be estimated similar to the approach used 
with hydroxyl radical by using an average ozone concentration and equation 

 
The half-life in the troposphere, t½ = ln 2 / (kOzone x [ozone]) 

 
DdlJ2:kx て ?faゅi( (1984) indicated that [ozone] are around 10-40 ppb (0.25 to 1 × 10-12 
molecules/cm3) at ground level and increases with altitude (30 to 100 ppb at 10 km). These authors 
used 7 × 10-11 molecules/cm3 (30 ppb) per 24 hours as representative of an unpolluted lower 
troposphere and this is the initial default value for AOPWIN, which was used in the current 
estimations. As with OH radicals, the concentration of ozone varies with amount of pollution, time of 
the day, climate, and zonal location. 
II. Results 
The overall reaction rate of BYI 02960 with hydroxyl radicals is estimated to be 29.3590  10-12 cm3 
 molecule-1  s-1. This rate is derived mainly from incremental reactions like hydrogen abstraction 
(10.7929  10-12 cm3  molecule-1  s-1) and an addition reaction to the C=C bond (18.2490  10-
12 cm3  molecule-1  s-1). 
Based on the overall hydroxyl radical reaction rate constant in combination with the "short term" 
concentration of these radicals in the atmosphere during daylight (i.e. 1.5 x 10+6 OH radicals/cm3) the 
half-life (t1/2) of BYI 02960 in air is derived to be 4.372 hours. 
That estimate should be regarded as worst-case assumption as the approach does not consider the 
contribution of any other reactive species to the overall atmospheric degradation of BYI 02960 (i.e. by 
ozone; for its contribution refer to Appendix 3 and Appendix 4 of report). It should be noted that the 
chemical half-life of the active substance can be expected to be shorter when being applied in the early 
afternoon since the OH radical concentration in the troposphere may increase to 5 x 10+6 radicals/cm3 
during the day while these values are lower in the early morning or late afternoon. 
 
III. Conclusions 
BYI 02960 is considered to be susceptible to reactions with hydroxyl radicals to contribute 
significantly to the overall degradation of the substance in the atmosphere. Various parts of the 
molecule were identified as potential targets for radical reactions. An attack by hydroxyl radicals and 
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ozone should result in the formation of multiple primary radicals. Their formation may be followed by 
secondary oxidation products that can be eliminated from the atmosphere by wet and/or dry 
deposition.  
In addition, BYI 02960 is susceptible to reactions with ozone, however, that attack and its resulting 
chemical half-life is considered to be slower by a factor of 2 to 10. 
As a consequence of the short half-life in air, no long-range transport of BYI 02960 in the atmosphere 
is likely to occur nor an accumulation of BYI 02960 in the environmental compartment air. From the 
low vapor pressure of the substance it is concluded that very low, if any, quantities of BYI 02960 are 
expected to enter the atmosphere from volatilization of soil residues. 
 

IIA 7.11 Definition of the residue 
In Europe the definition of the residue for further evaluation is proposed as follows: 
Soil:  BYI 02960, DFA, 6-CNA 
Groundwater: BYI 02960, DFA, 6-CNA 
Surface water: BYI 02960, DFA, 6-CNA, BYI 02960-succinamide, BYI 02960-
azabicyclosuccinmaide 

IIA 7.12 Monitoring data concerning fate and behaviour 
Plant protection products containing BYI 02960 are not yet authorized for use. Accordingly, 
monitoring data concerning fate, behavior and concentration in the environment are not available. 
 

IIA 7.13 Other/special studies 
The physico-chemical properties of the metabolites (environmental and plant) are summarized in this 
section as there is no suitable chapter in the physico-chemical chapter and the results of the studies are 
used in the environmental and ecotoxicological assessment. 

Water Solubility of BYI 02960 Metabolites  

Report: KIIA 7.13/01, ゅh*v.くii C,, -bFl1ü. ぃ,; 2011 

Title: BCS-CC98193 (BYI 02960-DFEAF): Water solubility at pH 5, pH 7 and pH 9 
(flask method) 

Report No & 
Document No 

PA11/018 
M-415753-01-1 

Guidelines/ 
Requirements: 

Regulation (EC) No 440/2008, Annex, Part A, method A.6. 
OECD 105 
OPPTS 830.7840 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The water solubility CS of BCS-CC98193 (BYI 02960-DFEAF) at pH 5, pH 7 and pH 9 was 
determined according to the "flask method" described in the European Commission Council 
Regulation (EC) No 440/2008, Annex, Part A, method A.6., OECD-guideline 105 and EPA Product 
Properties Test Guideline OPPTS 830.7840. 
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The concentration of BCS-CC98193 was quantified by HPLC analyses for pH 5, pH 7 and pH 9. The 
used HPLC method (reversed phase) was found to be valid. The sample purity of 98.5 % w/w was 
taken into account. The results of the solubility measurements are given in the following table. 
 

Table 7.13- 1:  Water solubility of BCS-CC98193 (BYI 02960-DFEAF) 

Solubility in Measured pH 1) Solubility CS at 20°C RSD 
buffer pH 5 5.0 35.5 g/L 5.6 % 
buffer pH 7 7.0 36.7 g/L 1.3 % 
buffer pH 9 9.0 36.4 g/L 5.9 % 

1) resulting from 3 experiments 
 
 
Report: KIIA 7.13/02, W/e7.ä ,K, Lzえ.jäI S,; 2011 

Title: BCS-CR74729 (BYI 02960-succinamide): Water solubility at pH 5, pH 7 and pH 
9 (flask method) 

Report No & 
Document No 

PA11/078 
M-416651-01-1 

Guidelines/ 
Requirements: 

Regulation (EC) No 440/2008, Annex, Part A, method A.6. 
OECD 105 
OPPTS 830.7840 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The water solubility CS of BCS-CR74729 (BYI 02960-succinamide) at pH 5, pH 7 and pH 9 was 
determined according to the "flask method" described in the European Commission Council 
Regulation (EC) No 440/2008, Annex, Part A, method A.6., OECD-guideline 105 and EPA Product 
Properties Test Guideline OPPTS 830.7840. 
Due the fact that at all three pH-values the buffer capacity was not sufficient, a modified flask method 
was applied: Instead of using a buffer solution the pH value was adjusted by adding small amounts of 
aqueous sodium hydroxide and hydrochloric acid solutions to the solution of the test item. 
The concentration of BCS-CR74729 (BYI 02960-succinamide) at pH 5 was quantified by HPLC 
analyses. The used HPLC method (reversed phase) was found to be valid. The minimum solubility at 
pH 7 and pH 9 was visually determined. The sample purity (97.8 % w/w) was taken into account. The 
results of the solubility measurements are given in the following table. 
 

Table 7.13- 2:  Water solubility of BCS-CR74729 (BYI 02960-succinamide) 

Solubility in Final pH 1) Solubility CS at 20°C RSD 
buffer pH 5 5.0 5.3 g/L 5.2 % 
buffer pH 7 7.0 > 120 g/L - 
buffer pH 9 9.0 > 120 g/L - 

1)  measured pH of the saturated solution, resulting from 2 experiments each 
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Report: KIIA 7.13/03, :c&?.Ef P,, F!3゛5j. ,ュ; 2011 

Title: BCS-CU93236 (BYI 02960-azabicyclosuccinamide NA-salt): Water solubility at 
pH 5, pH 7 and pH 9 (flask method) 

Report No & 
Document No 

PA11/094 
M-417069-01-1 

Guidelines/ 
Requirements: 

Regulation (EC) No 440/2008, Annex, Part A, method A.6. 
OECD 105 
OPPTS 830.7840 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The water solubility CS of BCS-CU93236 (BYI 02960-azabicyclosuccinamide Na-salt) at pH 5, pH 7 
and pH 9 was determined according to the "flask method" described in the European Commission 
Council Regulation (EC) No 440/2008, Annex, Part A, method A.6., OECD-guideline 105 and EPA 
Product Properties Test Guideline OPPTS 830.7840. 
The minimum solubility of BCS-CU93236 at pH 5, pH 7 and pH 9 was visually determined. The 
sample purity of 97.3 % w/w was taken into account. The results of the solubility measurements are 
given in the following table. 
 

Table 7.13- 3:  Water solubility of BCS-CU93236 (BYI 02960-azabicyclosuccinamide Na-salt) 

Solubility in Final pH 1) Solubility CS at 20°C 1) 
buffer pH 5 5.1 > 175 g/L 
buffer pH 7 7.0 > 180 g/L 
buffer pH 9 9.0 > 180 g/L 

1) resulting from 2 experiments 
 
 
Report: KIIA 7.13/04, ュp1/.゛5i ゅ,, Fköj!ョ. ュ,; 2011 

Title: Difluoroacetic acid (BCS-AA56716): Miscibility with distilled water and solubility 
in water in a pH range of 1.6 to 13 

Report No & 
Document No 

PA10/042 
M-418554-01-1 

Guidelines/ 
Requirements: 

Regulation (EC) No 440/2008, Annex, Part A, method A.6. 
OECD 105 
OPPTS 830.7840 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The water solubility CS of difluoroacetic acid (BCS-AA56716) in a pH range of 1.6 to 13.0 was 
determined based on the "flask method" described in the guidelines European Commission Council 
Regulation (EC) No 440/2008, Annex, Part A, method A.6., OECD-guideline 105 and EPA Product 
Properties Test Guideline OPPTS 830.7840. 
Due to the extremely high water solubility at all pH values a visual evaluation was sufficient.  
In addition the miscibility of difluoroacetic acid with distilled water was evaluated. Difluoroacetic acid 
(BCS-AA56716) was miscible with distilled water in any ratio at 20 °C. The water solubility of 
difluoroacetic acid (BCS-AA56716) at approx. 20 °C was above 500 g/L solution in a pH range of 1.6 
to 13.0. 
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The metabolite 6-CNA is a common metabolite with the active substance acetamiprid, the following 
study has been performed as part of the Acetamiprid regulatory package and access to the study has 
been granted by the owner of the study. 
 
Report: KIIA 7.13/05, /れ8e. X,. ノ,; 2001 
Title: Solubility of IC-0 in Water 
Report No & 
Document No 

NCAS 01 -129 
M-202871-01-1 

Guidelines/ 
Requirements: 

Regulation (EC) No 440/2008, Annex, Part A, method A.6. 
OECD 105 
OPPTS 830.7840 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
Solubility of IC-0, 6-chloronicotinic acid (6-CNA), in distilled water and buffer solutions (pH 4 and 
10) was determined using the Shake Flask Method. The solubility of 6-CNA in water was 1.43 g/L at 
20°C and 1.30 g/L at 10°C. 
No difference was observed for the solubility obtained at two temperatures. The solubility in pH 4 and 
10 (buffer solutions) were 4.62 and 18.6 g/L at 20°C, respectively. The pH values for the test solutions 
of pH 4 and 10 buffer solutions dropped down to 3.2 and 4.4, respectively after incubation. 
 

Partition Coefficient 1-Octanol/Water of BYI 02960 Metabolites  

 
Report: KIIA 7.13/06, L0j2.-e ,Q, Läc!.jぢ P,; 2011 

Title: BCS-CR74729 (BYI 02960-succinamide): Partition coefficients 1-octanol / water 
at pH 5, pH 7 and pH 9 (shake flask method) 

Report No & 
Document No 

PA11/079 
M-416883-01-1 

Guidelines: Regulation (EC) No 440/2008, Annex, Part A, method A.8. 
OECD 107 
OPPTS 830.7550 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The partition coefficients 1-octanol / water of BYI 02960-succinamide (BCS-CR74729) at room 
temperature (mean 23°C) were determined according to the “shake flask method” described in the 

European Commission Council Regulation (EC) No 440/2008, Annex, Part A, method A.8., OECD 
Guideline 107 and EPA Product Properties Test Guideline OPPTS 830.7550. 
The concentration of BYI 02960-succinamide (BCS-CR74729) was quantified by HPLC analysis. The 
used HPLC method (reversed phase) was found to be valid. The results of the experiments are given in 
the following table: 
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Table 7.13- 4:  Partition coefficients of BYI 02960-succinamide (BCS-CR74729) at room 
temperature (mean: 23°C) 

Measured in  measured pH Pow log Pow 

buffer pH 5 pH 4.7 4 0.6 
buffer pH 7 pH 6.9 0.05 - 1.3 
buffer pH 9 pH 8.9 0.003 - 2.5 

 
 
Report: KIIA 7.13/07, T§)jq.? G,, Ll).z龼z ,S; 2011 

Title: BCS-CU93236 (BYI 02960-azabicyclosuccinamide Na-salt): Partition coefficients 
1-octanol / water at pH 5, pH 7 and pH 9 (shake flask method) 

Report No & 
Document No 

PA11/093 
M-416656-01-1 

Guidelines: Regulation (EC) No 440/2008, Annex, Part A, method A.8. 
OECD 107 
OPPTS 830.7550 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The partition coefficients 1-octanol / water of BCS-CU93236 (BYI 02960-azabicyclosuccin-amide 
Na-salt) at room temperature (mean 23°C) were determined according to the “shake flask method” 

described in European Commission Council Regulation (EC) No 440/2008, Annex, Part A, method 
A.8., OECD Guideline 107 and EPA Product Properties Test Guideline OPPTS 830.7550. 
The concentration of BCS-CU93236 (BYI 02960-azabicyclosuccinamide Na-salt) was quantified by 
HPLC analysis. The used HPLC method (reversed phase) was found to be valid. The results of the 
experiments are given in the following table: 
 

Table 7.13- 5:  Partition coefficients of BCS-CU93236 (BYI 02960-azabicyclosuccinamide Na-salt)  
at room temperature (mean: 23°C) 

Measured in measured pH Pow log Pow 
buffer pH 5 pH 5.3 4.7 x 10-2 - 1.3 
buffer pH 7 pH 7.0 1.9 x 10-3 - 2.7 
buffer pH 9 pH 9.0 2.9 x 10-4 - 3.5 

 
 
Report: KIIA 7.13/08, *.Z!jz* w,, :?äI.Lヴ P,; 2011 

Title: Difluoroacetic acid (BCS-AA56716): Partition coefficients 1-octanol / water at 
pH 5, pH 7 and pH 9 (shake flask method) 

Report No & 
Document No 

PA10/043 
M-416624-01-1 

Guidelines: Regulation (EC) No 440/2008, Annex, Part A, method A.8. 
OECD 107 
OPPTS 830.7550 

GLP Yes (fully GLP compliant and certified laboratory) 
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SUMMARY 
The partition coefficients 1-octanol / water of difluoroacetic acid (BCS-AA56716) at room 
temperature (mean 23°C) were determined according to the “shake flask method” described in the 

European Commission Council Regulation (EC) No 440/2008, Annex, Part A, method A.8., OECD 
Guideline 107 and EPA Product Properties Test Guideline OPPTS 830.7550. 
The concentration of difluoroacetic acid (BCS-AA56716) was quantified by IC analyses. The used IC 
method was found to be valid. The results of the solubility measurements are given in the following 
table: 
 

Table 7.13- 6:  Partition coefficients of difluoroacetic acid (BCS-AA56716) at RT (mean: 23 °C) 

Measured in Pow log POW 
buffer pH 5 0.00083 - 3.1 
buffer pH 7 0.00080 - 3.1 
buffer pH 9 0.00030 - 3.5 

 
 

The metabolite 6-CNA is a common metabolite with the active substance acetamiprid, the following 
study has been performed as part of the Acetamiprid regulatory package and access to the study has 
been granted by the owner of the study. 
 
Report: KIIA 7.13/09, QjäJ?vョj゛, S.; 2001 
Title: Partition Coefficient (n-octanol/water) of IC-0 
Report No & 
Document No 

NCAS 01 -127 
M-204285-01-1 

Guidelines: Regulation (EC) No 440/2008, Annex, Part A, method A.8. 
OECD 107 
OPPTS 830.7550 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The octanol/water partition coefficient (Pow) of IC-0, 6-chloronicotinic acid (6-CNA), was 
determined by the shake flask method. Prior to the experimental determination, the log POW of IC-0 
was calculated to be 1.55 by CLogP software. The experimental determination was performed in 
duplicate on each of three different volume ratios of octanol and pH 1.98 buffer solution.  
The average POW value with standard deviation was 33.0 ± 1.5, and the log POW value was determined 
to be 1.52 at 25 °C. The value agreed with the calculated value. 
 

CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



 

 Page 227 of 231 
2012-04-20 

Tier 2, IIA, Sec. 5, Point 7: BYI 02960 (flupyradifurone) 
 

 

 
 

 

Dissociation Constant of BYI 02960 Metabolites in Water  

Report: KIIA 7.13/10, W:0.ää ,N, ぉö/・52/. ,R; 2011 
Title: BCS-CC98193 (BYI 02960-DFEAF): Dissociation constant in water 
Report No & 
Document No 

PA11/021 
M-415757-01-1 

Guidelines: OECD 112 
OPPTS 830.7370 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The dissociation constant of BCS-CC98193 (BYI 02960-DFEAF) was examined using a spectro-
photometric method based on the OECD-Guideline 112 and the EPA Product Properties Test 
Guideline OPPTS 830.7370. 
UV/VIS spectra of the test item were recorded at pH 2.04, pH 6.87 and pH 12.05 at room temperature 
(approx. 21 °C). The UV/VIS spectra were almost congruent, taking the UV absorption of aqueous 
sodium hydroxide and hydrochloric acid into account. No relevant difference was found between the 
UV/VIS absorption at the examined pH values. 
No dissociation constant pKa was found in aqueous solution of BCS-CC98193 (BYI 02960-DFEAF) 
in the pH-range of 2 < pH < 12.  
This finding corresponds to the result that BCS-CC98193 (BYI 02960-DFEAF) shows no acidic or 
basic properties in the range of approximately 2 < pKa < 12. 

 
 
Report: KIIA 7.13/11, Wtöz.ョ/` F,; 2011 

Title: Difluoro acetic acid (BCS-AA56716): Determination of the dissociation constant 
in water 

Report No & 
Document No 

20100366.02 
M-418626-01-1 

Guidelines: OECD 112 
OPPTS 830.7370 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The purpose of this study was the determination of the dissociation constant of the test item according 
to the OECD test guideline, OECD 112 (1981), Dissociation Constants in Water and EPA Product 
Properties Test Guideline OPPTS 830.7370. 
The titration method was used. The experiments were performed by potentiometric titration. 
The mean value of three determinations at room temperature (approx. 23 °C) was pKa  = 1.6 

 
 

The metabolite 6-CNA is a common metabolite with the active substance acetamiprid, the following 
study has been performed as part of the Acetamiprid regulatory package and access to the study has 
been granted by the owner of the study. 
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Report: KIIA 7.13/12, みjp?. Ü,; 2001 
Title: Dissociation Constant of IC-0 
Report No & 
Document No 

NCAS 01 -140 
M-203097-01-1 

Guidelines: OECD 112 
OPPTS 830.7370 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The dissociation constant (pKa) of IC-0, 6-chloronicotinic acid (6-CNA), was determined using a 
titration method. The pKa of IC-0 was 3.28 (20°C).  
 

Vapor pressure of BYI 02960 Metabolites  

Report: KIIA 7.13/13, N2$q3.(c?p ,s; 2011 
Title: BCS-CC98193 (BYI 02960-DFEAF): Vapour pressure 
Report No & 
Document No 

20110091.01 
M-420457-01-1 

Guidelines/ 
Requirements: 

European Commission Regulation (EC) No. 440/2008, A.4 
OECD 104 
OECD 113 
OPPTS 830.7950 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
Using the vapour pressure balance (effusion method), the vapour pressure values for the test item 
BCS-CC98193 (BYI 02960-DFEAF) were found to be: 
 

Temperature 
(°C) P (hPa) P (Pa) 

20 2.1 × 10-7 2.1 × 10-5 
25 4.7 × 10-7 4.7 × 10-5 
50 2.0 × 10-5 2.0 × 10-3 

 
 
Report: KIIA 7.13/14, a1ütP龼z. V,; 2011 
Title: Difluoro acetic acid (BCS-AA56716): Vapour pressure 
Report No & 
Document No 

20100366.01 
M-418553-01-1 

Guidelines: European Commission Regulation (EC) No. 440/2008, A.4 
OECD 104 
OECD 113 
OPPTS 830.7950 

GLP Yes (fully GLP compliant and certified laboratory) 
 
SUMMARY 
The following vapour pressure values of difluoroacetic acid (BCS-AA56716) were extrapolated based 
on the measurement results of the dynamic method: 
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Temperature 
(°C) P (hPa) P (Pa) 

20 2.8 2.8 × 10 2 
25 4.0 4.0 × 10 2 
50 20 2.0 × 10 3 

 
 

Henry’s Law Constant of BYI 02960 Metabolites  

Report: KIIA 7.13/15, lzTzつ-. P,, L4)jä§. A,; 2011 
Title: BCS-CC98193 (BYI 02960-DFEAF): Calculation of the Henry´s Law constants 
Report No & 
Document No 

AF11/029 
M-418455-01-1 

Guidelines Directive 94/37/EEC, Annex 1, Section 2, paragraph 2.3.2 
GLP N/A (calculation) 

 
SUMMARY 
This report has been prepared to calculate the Henry's law constants of BCS-CC98193 (BYI 02960-
DFEAF) at 20°C at pH 5, pH 7 and pH 9.  
The Henry's law constant K at 20 °C was calculated to be approx. 9.5 x 10-8 Pa•m3•mol-1 in buffers of 
pH 5 to 9. 

 
 
Report: KIIA 7.13/16, zaT/だ). P,, Zte.゜(4 V,; 2011 
Title: Difluoro acetic acid (BCS-AA56716): Calculation of the Henry’s Law constant 
Report No & 
Document No 

AF11/017 
M-419373-01-1 

Guidelines/ 
Requirements: Directive 94/37/EEC, Annex 1, Section 2, paragraph 2.3.2 

GLP N/A (calculation) 
 
SUMMARY 
This report has been prepared to calculate the Henry's law constants of difluoroacetic acid (BCS-
AA56716) at 20°C in the pH range of 1.6 to 13.0.  
The Henry's law constant K at 20 °C was calculated to be approx. 0.054 Pa•m3•mol-1 in a pH range of 
1.3 to 13. 
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List of BYI 02960 metabolites in plants and in the environment referred to in the current section  

In the original study reports on BYI 02960 the metabolites are sometimes named by different 
synonyms, the metabolites referred to in this section are summarized below. Full details are provided 
in Document N. 
 

 Name, Structure 
IUPAC name 
CAS name, [CAS number] 

Molecular formula 
molar mass 
Other names / codes 

Occurrence 

a.s. BYF 02960 (parent compound) 
 

 

C12 H11 Cl F2 N2 O2 
288.68 g/mol 
Flupyradifurone 

all matrices 

M01 BYI 02960-chloro 
 

 

C12 H10 Cl2 F2 N2 O2 

323.13 g/mol 
BCS-CD27046 

Plant: 
 
Environment 
Aerobic Soil (minor) 

M19 BYI 02960-des-difluoroethyl   
 

 

C10 H9 Cl N2 O2 
224.65 g/mol  
 
BCS-AB49019 

Animal 
Environment 
Aerobic soil (minor) 

M27 6-CNA 
 

 

C6 H4 Cl N O2 
157.56 g/mol 
6-chloronicotinic acid  
IC-0 (in reports from Nisso) 
BYI 02960-6-CNA  
BCS-AA35572 

Animal, Plant: 
Environment 
Aerobic soil (major) 

M44 DFA 
 

 

C2 H2 F2 O2 
96.03 g/mol 
difluroacetic acid 
BYI 02960-DFA 
BCS-AA56716 

Animal, Plant: 
Environment 
Aerobic Soil (major) 
Aerobic water/Sediment 
(major) 

M47 BYI 02960-azabicyclosuccinamide 

O

NCl

N

F

F

O

O

NCl

N

F

F

O
Cl

O

NCl

N
H

O

NCl

OH
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 Name, Structure 
IUPAC name 
CAS name, [CAS number] 

Molecular formula 
molar mass 
Other names / codes 

Occurrence 

 

 

C12H14F2N2O4 

288.25 g/mol 
 
BCS-CS64875 

Environment 
Water – aquatic photolysis 
(major) 

M48 BYI 02960-succinamide 
 

 

C12H13ClF2N2O3 
306.69 g/mol 
 
BCS-CR74729 

Environment 
Water – Aquatic photolysis 
(major) 

M49 BYI 02960-deschlorohydroxysuccinamide 

 

 

C12H14 F2N2O4 
288.25 g/mol 
 
DCHS 

Environment 
Water – Aquatic Photolysis 
(minor) 

The following metabolite does not occur in environmental fate studies, however the physico-
chemcial properties have been summarised in this chapter aling with the remaining metabolite data. 
M34 BYI 02960-difluoroethyl-amino-furanone 
 

 

C6 H7 F2 N O2 
163.12 g/mol  
DFEAF 

Animal, Plant 
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