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CA 6 RESIDUES IN OR ON TREATED PRODUCTS, FOOD AND FEED
CA 6.1 Storage stability of residues

Stability of residues during storage of samples )

Since Annex I inclusion, a new study has been generated with a longer storége period for flurtamone,
up to 18 months in wheat (grain and green material), sunflower seed and seed@\ & &

In addition, in some samples of trials from two residue studies (12- ZQ@ an&&@ -200¢ryhe r@es‘ced
temperature of -18°C was exceeded due to problems dur1 sh1 @)les @rder to

address this deviation, a short term storage stability st Th{@ora@ondmons
tested were such that the most unfavorable condltlona&fuch &1‘6 de@rmme@r all@npm%ts are
covered. & o @ © N
@ f 9 &\) D &
Report: KCA 6.1/01, [l R; 2005 7 @ @@ @ @
Title: Storage Stability of Residg w%f F amo W and en Material),
Sunflower Seed and Pe;af%eed dpgng Dec‘?‘p Fre tor or uf@ 8 Months
N . \V”
Document No M-260155-02-1 @9 N Q \ @ @
Guidelines: EU 7032/V1/95 re@ date@z J ulé@% © r;&@ @
5 R

GLP Yes ;\% g@ A &&% o>

| v &E T 0 ¢ N
Material and method @ @ ?7\7 @

S S S

A deep-freeze storage sta st wa e&g))ndu w1t @urta e in matrices of plant origin.
Samples of wheat (graln d gr@ m %@ eed pea (seed) were fortified with
flurtamone at a level Q@ 0 n@g fo@vheat ial d 0.20 mg/kg for the other sample
materials. The samy %Qwere@r %& lypr®ylene’e@%des @around -18°C and were analysed at the
nominal storage intervals 44&°13.5 @d 18 8 \ ont
All samples were analys: acco&g tosgethod G 949Q2 (E) (R. Diot, M. Guillet, C. Venet and B.
Simonin; Flurtamone alyti @ for deteiﬁl@)atlon of residues in Wheat (grain, straw and
shoot) ans soil, Do@o C646245 ch @scrlb@ e following principle: residues of flurtamone
are extracted from%eaple @rlal b mac@gting with acetone. The extract is purified using an
octadecyl (C18) cartrldéﬁv ollo aminyy opyl (NH>») cartridge. The quantification is carried
out by Gas Chromatography oR’se 1l@column and using an electron capture detector (ECD).
The calibration is done usm%xte (3@, in solvent. The limit of quantification of the method is
0.01 mg/kg for wheat (grain, strz;ﬁ
For the current study, performed at higher residues levels, some modifications to the method were
implemented:

» The 2 purifications on Solid Phase Extraction cartridges were replaced by a clean-up by a gel

permeation chromatography (GPC)

* The determination was done using Gas Chromatography (GC) with mass selective detection (MSD)

in negative chemical ionisation mode (CI-).

* For calibration, matrix matched standards were used.

Recovery experiments were conducted before day 0 by spiking control samples with flurtamone at a
level of 1.0 mg/kg for wheat (green material) and 0.20 mg/kg for other sample materials. In addition,
concurrent recoveries were performed at all storage intervals for all matrices by spiking control
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samples with flurtamone at a level of 1.0 mg/kg for wheat (green material) and 0.20 mg/kg for other
sample materials.

Findings

The single recovery rates (recoveries for method validation and concurren@coveries) were in the
range of 68 to 107%, with an overall mean of 88% and an overall relativésfandard deviagion RSD of
11.1% (n=66). The obtained recovery data show, that the analytical m \@ ell er c@rol
during the conduct of the storage stability study. . @ SO @ @

b NS
In the control samples, residues of flurtamone were be 10‘}’% %‘%ﬁkm el @e spiked
samples, except for sunflower seed, on day 123 where ¢ appa resj levetwas fog@nd at 23% of

the spiking level in the spiked samples (probably d arm,n&lon sg@e pratlon
. . ) \ N @
and without any influence on the conclusion of the S*@dy) NS O @
RS
Wheat (green material) samples were spiked a@vel & 1.0 r@ on®gy 0. '@no 6 ected results
obtained in this sample material were be %en O and 4,02 m@g ( nd (3"” The mean

concurrent recovery rates were between 7@ and §5%. L@le re@u on h, n@pignificant decline
is observed for flurtamone during storag€pf re@es 1n§}nple@t rialQ¥ Whegk{green material) for

561 days in frozen state. 9 S @

ys in froz %\ § &, & 9 @Q o\\@
Wheat (grain) samples were spi@ at %Vd?g% 20 @g/kg \day @yThe not corrected results
obtained in this sample mat weg&d etw&e 0 1§§;md 0 &k? (75 and 93%). The mean
concurrent recovery rates weggbetween 76%od#d 91° n th d@ raph, no significant decline is

observed for flurtamone d@g st@e of 3 ues@sam@m of wheat (grain) for 563 days in
frozen state. )
ST S

Pea (seed) samples&ere s @d at MNevel y 0. The not corrected results obtained
in this sample material, x@re b and (73 and 92%). The mean concurrent

recovery rates were bet en 7 and @ redl@lon graph no significant decline is observed
for flurtamone durin@orag@re&d@ ins le m@erial of pea (seed) for 561 days in frozen state.
Sunflower (seed) Enpl«i@vere @’ked le e@f 0.20 mg/kg on day 0. The not corrected results
obtained in this sample mateg) w etwe@ 0.16 and 0.21 mg/kg (81 and 105%). The mean
concurrent recovery rates W?@ etw&n 91%3nd 105%. In the reduction graph, no significant decline
is observed for flurtamone durin %prage@residues in sample material of sunflower (seed) for 560
days in frozen state. ¢§

Table CA 6.1-1 summarised the storage recoveries of flurtamone determined after the various storage
intervals in wheat (grain and green material), sunflower (seed) and pea (seed). In order to compensate
for small variations in the analytical method efficiency, the storage recoveries were corrected by the
concurrent procedural recoveries relevant to the fortification level of the stored samples. Both the
uncorrected and corrected values are given.

Conclusion:

Residues of flurtamone in wheat (green material and grain), in pea (seed) and in sunflower (seed were
shown to be stable upon deep freeze storage at ca. -18 °C for at least 18 months.
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Table CA 6.1-1: Table 6.1-01: Recovery data for concurrent recoveries for flurtamone

S Fortifi- Concurrent recovery Recovered residue in stored samples [ %]
torage . o
interval cation _ [%] : .uncorrected corrected
[days] level Individual Mean | RSD Individual Mean | RSD (@)
[mg/kg] z
Wheat (green material) @
0 1.0 [74;73 74 - 7171572 D> | - 401
32 1.0 [90;89 90 - 8275 D D | B8 D
126 1.0 [85:91 88 - 91,87 R - [\ 101 &
248 1.0 [86:79 83 - 81;8%y 84D - A T 10
408 1.0 [80:79 80 B NS S
561 1.0 [107:103;106 105 2.0 (1169104 388 g}%z NAERY
Overall 88 131 xS SO0 @, 84 @E%.z O «.
Wheat (grain) N SN @ ~ L
0 020 [74:77 76 - Q74 Nl 0 7 g
31 020 [79:85 82 & 88N @ LR | D e
125 020 [95:83 89 &y 85389 @Q 87 - 1. D97
248 0.20 [96:;89;88 91 D48 ©5;97@0 § 93x 9 4.4 103
416 020 [79:83;95 86, 9.7 8990 x| @ -G 104
563 0.20 [77:90;92 8| 9D 92\3?@ TN 4 105
Overall 84 o®5 | Sy D88 a2
Pea (seed) NS O 9 Q (C'\s)@
0 0.20 [90;84 L 87T . I35 hMIEEE 97
28 0.20 [89:;88 oy o | 7 [83887 S | &85 - 95
123 020 [87:;97 & «% X 9291 SO, [IS02 - 99
249 020 [107;70 NS89 oy - ;10077 [ 92 [158 104
420 020 [72:68 D N 70 PR SEIENI R - 104
561 0.20 88;84@77 Ol BY| & 10;;@55;7&@ 89 [17.5 107
Overall, & N | 8 @9 87 |12.2
Sunflower (seed) & ° O s @ >
0 020 ;97 & & 91T - €96:9%9 96 - 105
&
31 020 [89;108) o) | e | 105598 101 - 107
123 020 [103w7 9D | 105 > |18 104 104 | - 99
248 020 [9%T07 («ﬁm K- L3107 105 - 102
421 020 [&92 © >, 91 Q - &80 8l 81 - 88
560 0.20 Y103 ;9@93 % 97\\9 5 83;82;93 86 | 7.1 89
Overall X %5 95 |10.6

concurrent procedural recovery from s

rtifi e%

a) To compensate for variations in the an &efﬁm@n@the recoveries from stored samples were corrected taking into account the
s fres

Report:

KCA 6.1/03, )AL 2014

Title:

7 Days Freezer Storage Stability Study with different combinations of a total of 61
analytes (parent and metabolite molecules) and five matrix types (high water / acid / starch
/ protein / oil)

Document No

M-480441-01-1 (Study S13-03307)

Guidelines:

EU 7032/V1/95 rev.5 dated 22 July 1997

GLP

Yes

Material and method

The study was initiated to evaluate the stability of 61 analytes including flurtamone after storage for a

period of 8 hours

at =1 °C following 7 days at -7°C in three different matrix groups: high water
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content (tomato (fruit) and wheat (green material)), high starch content (wheat (grain) and potato
(tuber)), and high acid content (grape (bunches)).

Prior to the storage stability tests a method validation was performed. For this purpose one control
sample and five fortified samples were analysed for each matrix and analyte In case of successful
validation results the storage stability was started.

Individual aliquots of plant material (5 g) from the cited crops above werg ﬂg@lﬁed with 1.0 mg/kg of
flurtamone. The samples were stored in plastic containers at an averzggmpe ‘Wre o °C @ 8
hours and at -7°C for the following 7 days. They were analysed at th ora 1nterv of 0
and 7 days for all matrices. After the day 7 analysis point for@mato it) ang Whe eeplal)
a decrease of the recoveries in the stored samples but not % e ;fr§ fo as o Ved An
extended extraction time was applied which led to betteé% rﬁ in tl@stor amﬁTherefore

wheat (green material) was re-analyzed after 22 days d tq fl@ afte Qu day o@é at -

7°C.
Qared@ﬂ h 5 f s @erla @wn five

On day 0, for each matrix, six samples were
containers were fortified with flurtamone at 1 g/ do as_used Wl@ut foffdication as a
s also served

control specimen. The samples were analyse ?hrectl@ hes¢@ve ‘\ fort%@d sa

as procedural recoveries. Concurrent reco@ wefdcondgsted a Qi «@Eo (fruit), wheat

(green material), grape (bunches), wheat {g@ain otagé(tube d&t 3 ys (tomato (fruit)
only) and at 22 days (wheat (green m}a%lal) only) of s@sa $) @ @Q

For every matrix and sampling date r da elght\sa.lnpws@e @ared@ filling 50 mL Sarstedt

onta ] w%e fortt’& urtarnone at 1.0 mg/kg.

material and procedural

@ﬁﬁca%n to 62 uses co
C diately after the fortification.

@n a fr@zer at
ed i I freezgg or seven days. The temperature

recoveries. The storage conta'
After 8 hours the storage c@mer@%re
of the freezers was contm@ly re@ded
Residues of ﬂurtamone@l/on
using analytical M& d Ot 2013; M-
424756-02-1). Initially ﬂ@mo 5d wil \ this method; therefore corresponding
validation has been dongQiring oratablllty and results were reported below.
The method is based qn the @y trast to the original QUEChERS method the
solvent acetomtnle/@%ér (4/ @V/V) @s use

ted v@l 20 of a n1tr11e.The acetonitrile/ water ratio was adjusted to
4@ddlt of 6 of the salt mixture of Mg>SO4/NaCl/Naj citrate 2
se ilu

5 g of the sample was €
4/1 by addition of water.
H>O/NayH citrate 6 H,O (
aliquot of the acetonitrile ph
MS/MS determination.

/w/ , the phases were separted by centrlfugatlon and and
t%(l 100) with methanol / water (1/1, v/v) prior to the LC-

Findings

The recoveries of the validation proved the method performance. Flurtamone mean recoveries ranged
between 88% and 100% with RSD below 20%. Two mass transitions were monitored and provided
comparable results (m/z 334->247 for the quantification transition and m/z 334->178 for the
confirmation transition). See Table CA 6.1-2.

The recoveries in the freshly fortified samples proved also the method performance using the

quantification transition. Flurtamone mean recoveries ranged between 82% and 105% with RSD
below 20%.
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In addition, 2 concurrent recoveries per commodity were conducted at the nominal storage intervals of
7 days for all matrices, at day 30 for tomato (fruit) and at day 22 for wheat (green material).
Recoveries were between 88% and 98%. Validation and procedural recoveries are summarised in
Table CA 6.1-3.

In all the control samples, residues of flurtamone were below the LOQ (0.01 @kg)

The recoveries of the stored samples showed that the residues of ﬂurtam@ is W in ;@gnt mé@@es
(tomato (fruit), wheat (green material), wheat (grain), potato %ber) a&rap&@nch for ast 8
hours at +1°C following 7 days at -7°C (normalised mean @ ay {-\ twe@ 5% @ 94°
days in tomato (fruit) with a normalised mean to day 84‘;7&9 sand a in Q@at (green
ablge®PA 6.1@ sumiirises resmdyes of
15K 015 g e

material) with a normalised mean to dasy O at 113%&9

S
flurtamone in the stored spiked samples of the 1nves§@ted @wes@@ & @ é@
S & O §
N Q EN @

Conclusion RS Q %, @

> O
The findings from short-term storage sta@y § demiggtratt thét mp@re deviations
during shipment did not result in a negati anaéc@ thg lity (@ e @ stu@ies concerned.
The storage conditions tested (at least iﬁﬁours@a *Gfo 1ow Qg P7 dagy-at were such that the
most unfavorable conditions which’ @for@shlp@ ts a \I@covered Residues of

flurtamone proved to be stable un(%é%fhe e@rlme@l con&%ns &d.

@Q QQ

N @
Table CA 6.1-2: Validation very@ﬁl for, %in t Qo (f@ wheat (green material), grape
(bunches), 1n) % tat s\\) uber
N S o %
%@ @ DFortn@ °\ @ ecovery in validation samples
Crops T @SS & tlon@evel §© @

o & S‘t“’“@ @ ) s ingle Values Mean | RSD | SD
S TS (%] (%] | %] | [%]
347261 QP 168 [ 1@ 95 [ 96 | 95 [ 99 | 98 | 35 | 34

Tomato (fruit) ‘( @)
v 34@78 | &) 0 N0 | 93 [ 99 [ o2 | 97| 97 | 43 | 42

Wheat (green material
(e ) Y 1 | 89 | 99 | 85 | 84 | 81 88 80 | 7.0

3247 (M0 | @10 <0706 [ 101 | 88 [ 89 [ 86 | 2 | 68 | 63
C
R

334/ 1\;@ C% &
334/ 247 40 100 96 | 97 [ 95 [ o5 | 97 | 21 | 21
Grape (bunches) &

334/178 1.0 98 | 96 | 98 | 96 | 94 96 1.7 1.7

334/247 | Q 1.0 97 | 96 | 101 | 102 | 102 | 100 29 | 29
Wheat (grain)

334/178 | C 1.0 95 | 97 | 100 | 100 | 99 98 22 | 22

334/247 | Q 1.0 94 | 92 | 90 | 8 | 93 91 35 | 32
Potato (tuber)

334/178 | C 1.0 93 | 93 | 90 | 85 | 92 91 3.7 | 34

*QQ: Quantification, C: Confirmation
SD: standard deviation, RSD: relative standard deviation
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Table CA 6.1-3: Procedural recovery data for the residues of flurtamone in tomato (fruit), wheat (green
material), grape (bunches), wheat (grain) and potato (tuber)

Fortifica- Storage . .
Analvic tion Level Date of Interval Single Recoveries @)@ Mean | RSD | SD
y Extraction N & o7
Y \ % % b %
[mg/kg] (days) KN @ ° [/](\& [/]o%)]
1.0 2013-11-12 0 13 | 88 | 109 Q) Sl 1 9@” 10
. 1.0 2013-11-19 7 AN
Tomato (fruit) i @) K N @"
1.0 2013-12-12 30 93©v 95 32\ 4 ;7% @7 94 (\@ - -
Overall Mean, RSD and stanﬁ% devi@z [%L@v @§ ]&;)@V 8s§; 8.7
1.0 2013-11-12 0 S| &S] T [ L@ |57
R & 4 >
Wheat (green 1.0 2013-11-19 AR N L 7 O @ 0oy - | -
material) 1.0 0131204 | & a0 X - o [ D] 9] - | -
Overall Mean, l}\\and sgan ard deﬁv&iﬁionﬁ{\@ 0,2\\9 «ﬁ@ 86 | 75
1.0 20131200 007 9P o7 [S01 || 98D 99 | 18 | 18
Grape (bunches) 1.0 2013-12&?V @ (\ﬁ& 25@ - £©— é 97 - -
Overal@\ean, Pand  standard vation ([%R ’N 99 22 |21
S Y >
1.0 2/@@02-17& % l(@ 97 @7>5 {@ 100 98 2.2 2.1
Wheat (grain) 1.0 0P| 0 | | 89 - N | - 88 -] -
m@eral@ean, Rggg\\@and S ard @tionﬁ%@} 95 5.7 5.4
1.00 @ 2%%@2-1@0\ 0§ 9@ 93 K 5 91 94 93 1.6 1.5
Potato (tuber) Le? |l | & Iy ) - | - | - 97 ] -
& &ﬂ\)\{eral}r&ean, R/g)@nd sot;@zrd tion [%] 94 2.2 2.0
RSD: relative standard devi@%l, S]@@mnda@\g\/iag &%
QO & « Q
8 & O & o
@ @ ©© o @
¥ @ 9 2>
S Y & @
% @
S & 8
T O o
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Table CA 6.1-4: Storage stability data and concurrent recovery data for the residues of flurtamone

Residue Level in Stored Spiked

Samples %) o
Storage Day-0 N w@;;ageh/o Average
Commodity Period Normalized ® s o &recte %
(days) % of A Recovery? @%oncu@ ecov@
. verage @ ec@rles 4 % RS
mg/kg n0fn1.nal % b" & °R 3y @
(ppm) SI;;l;leIllg recovery (@& § <{§\\ @ {3\\?
N A AP
1.130 113
X @«D@’ @ @ :>© P
0.884 88 Q AR @ SR
0 1.090 109 @ Q@\ 106> | S A O @vo
1.109 111 N D @@ & § @@
1.019 n |1 Q O % N &
0.754 5 QO | @& ) D ®
Tomato 0.777 78r§\ § @’& @ Q\ v
(feuit) 7 0.795 B . QY 2P B IS 98@@@ 80
0.783 RS &\ @ @§ &
082 | 983 @Q ©Q & ‘é i K
0.848 o = 85§ N N
087555 8&7 @ @% \@ Q\
30 091y | R | ss - @@t , \Q 94 94
@7 K386 @ @ @ \%
ST g 88 @ VQ N
D 07437 AL N

N
o@ OS@ @AW @ Q @
D
0, NS gz@ Sioo NA 100
A Q868 g, | é} QQ@
Qg & | @ | »
Wheat b 0. 4«)& @ 6
(green % g6 | Q70 & Q
material) %@ o016 & P @ 83 90 76
N e
N 0.6707 & >
N v
0680 | b B
I RCIRNS
22 ¥.754 T3 77 113 96 80
07587 76
1.004 100
0.968 97
0 0.950 95 98 100 NA 100
0.980 98
Wh@at 0.996 100
(grain) 0.900 90
0.870 87
7 0.867 87 88 90 88 100
0.881 88

0.875 87
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Residue Level in Stored Spiked
Samples
Average %
Storage Day-0 Average
Commodity P;riod ve of l\i{)rmalizezi C::::nt Cl(;rrected:A)
(days) ) 0 Average ecovery veries ecovery
mg/kg n()fnl.nal % S N IS
(ppm) Sl::al\(rlelllg recovery @@ @ §© &@@
& © @ 4 AN
0.928 93 . R
0.931 93 ég@Q . § §§ @§’® @%\
0 0946 | 95 3. @ v N S 100
0913 | ol o .U Y D © Q'
oo o & S S| G b
(tuber) 0.872 87 N Y N
0.888 89 § R Q@ O @® &?
7 0.884 88 o 8@& @@94 éﬂ X @% 91
0.864 86 §\ & @,§ @ Q\ v
0.891 B .Q P L I
0.986 Q9 § &\ S .Q g
0966 1297 & 9 | @ @ R
0 1010 X 101 @9 N 10&5 ~ | \ONA 100
101 % & é @\ {@
Grape 0 | @ A R 9 )
(bunches) @7 94 \Q @@Q Q@) @
Q2P o5) & & &>
7 09| %0 @93 Q Q@ 97 96
R mr- T i N S
A 830 4, n N & @

“Normalized Recovery \Aver ecoygy’/ ave recoxgpy at day 0) X 100%
Corrected percent re&;ery @vera reco (stocr‘%q spiked sample) / Average of fresh concurrent

recoveries) X 100%
NA = Not apphc@ @ ©§ §
g @ 9 O s
NN
S L .9

\
Stability of residues in san?kes ext@cts %

The stability of the residues in & ample extracts was not checked specifically. However, control
samples fortified with the test stubstance were always extracted and analysed concurrently with the
untreated and treated samples of the studies. The satisfactory recovery rates obtained from the fortified
samples demonstrate the stability of the residues in the sample extracts throughout the analytical
procedure, from extraction until chromatographic determination.
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CA 6.2 Metabolism, distribution and expression of residues

Since Annex I inclusion, new studies have been generated in plants and animals with the compound
radiolabelled in the trifluoromethylphenyl ring and/or in the unsubstituted p | ring.

Flurtamone (5-rnethylarnino-2-phenyl-4-(3-triﬂuoromethylphenyl)—3(ZH‘?@Tanon%o is af, herb%ide
that is used for pre-plant, pre-emergence or post-emergence control o@aed % som&?ass
weeds in small grains and sunflowers. Flurtamone belongs @%he ch%micss o&ﬁu ag@@. It is
absorbed by the roots and the shoots and blocks, aftery@nslgc@n, @caro id s@esis by
inhibition of phytoene desaturate, causing bleaching of tl@%@arge nt. @

N
Gind o &
Metabolism studies have been conducted () th@ compg dnd @iola ed the

trifluoromethylphenyl ring and in the unsubstituted ényl q@, Wh@are &%{Vn b R
N &

XN

Flurtamone

CF;
Report:
Title: $ o
-14 urtamone: Specific radioactivity of metabolites
X GF the ¢ uoromethylphenyl moiety
Document No: M—@OW&}\{l &@ f\\«@’
Report No: - $ ? & §
T X
Guidelines: - r% (0
GLP No fod

Radiolabelled [trifluoromethylphenyl-UL-'*C] flurtamone was used as a test compound in several
studies to investigate the metabolism of the herbicide flurtamone in plant and animal. The '*C-atoms
of [trifluoromethylphenyl-UL-'*C] flurtamone are incorporated in the phenyl moiety bearing the
trifluoromethyl group.
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o, &@@
S o & o
0 @* ©
H A S &
& & & O S
N AN R I I
* position of rad1@el N g § Q

v L @ )
Metabolic reactions can degrade flurtamone and clea‘@w tiﬂg%)ron&e&ylph %m% , pro@ing
metabolites containing one or more of the *C-ato S,Q" he ulati@bf thetmolar %ciﬁc @
radioactivity of these metabolites depends on th@%tribu@n p of ﬂ@@@tc_@ sin &
trifluoromethylphenyl moiety. N $ Y @ S
NI

73

S &
The document confirms that, for the test %o triﬂu@omet]@he L-”&]urtamone (batch
SEL/1198), the radioactivity was uni(fq%l y distd ute@a the %Eﬁyl mgrety wiggthe trifluoromethyl
group and therefore each of the six &&atom@eprese&% 1/6@@ e (@I spé\ﬁgc radioactivity of the

test compound. é@@ @§ V S @@\ o @@
F L& &S
F & & & L&
F O S O @
e & 9 & ¢
@@©<§©o®@
&"\%@@}@
S
%\@@%@@@&
%@Qé&@@@
SN S
$H § 0
v@@%
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CA6.2.1 Plants

Sunflower

The previously available sunflower metabolism study (Lawrence et al. 199%was conducted using
sunflower forage and seeds. o@ N@ &

In the current sunflower study the metabolism of flurtamone radiolabe@in then&@ng @@on

was investigated.

flurtamone uniformly radiolabelled in the trifluoromethylphenyl ring and il@stlgated the residues in
N

Report: KCA 6.2.1/01,
Title: Metabolism of [phenyl-UL-'"*C]flurtar
Report No & MEF-10/567 Q
Edition No M-397170-01-1 @g S
Guidelines: OECD 501 Metabolism in Crogg>” R~ QN7 ik
US EPA Residue Chemistry?{és Gui@ne 01@5 86 O:}\L@e of t esidue —

Plants, Livestock % @ Q\ (g
PMRA Ref.: DACO 6.3 Qantﬁ@ R OEEN
Council Directive 91/4¢4 EEC}@endeQ@ Com@@sion c@citve 68/EC

7y
\

GLP Yes o\@ a8 Q QK ©@
O °NY N N
& O 0 & & S

@ o
@ @Q Yma 9 S
SN s

Y
N
In the current study the@@etabo\@m hen L_l‘@ﬂurne formulated as SC 200 was

investigated in sunﬂow@fter @’-eme‘k&ence @y applic 10@0 the soil.
ich

The application cor&&nde@ 37 g@.s./ha@ esengg,the maximum targeted application rate.
Additionally, a 2X overclogxper@nt §éond ed at &te of 753 g a.s./ha.

The TRR values in the @ple ﬂow&e ora@%gﬂ(g for the 1X application rate experiment
and 0.164 mg/kg for@g 2X icati@ rate @erin@gt as well as in the harvested sunflower seeds
(0.070 mg/kg and 5 m@(g) werelow. @e rad&@ctive residues were efficiently extracted with n-
heptane (seeds only an@tonit@/wa@mix{f&

Parent compound was the maj m@nt an@represented 43. 8% and 36.8% of the TRR in forage,
but was only a trace compo@ﬂt of tHOTRR D the seeds (0.6% in the 2X application rate experiment).
Two major metabolites were der@ in fo@’ge: Flurtamone-hydroxy-mal-glyc represented 17.1% and
25.0% of TRR and flurtamone-h§iroxy-glyc represented 7.8% and 14.4% of the TRR.

Fatty acid glycerides constituted a very major part of the TRR in the seeds (45.9% and 43.7% of the
TRR). Minor metabolites identified in forage were: flurtamone-desmethyl which represented 2.3% and
2.0% of the TRR and flurtamone-trifluormethyl-hydroxy which represented 2.7% and 3.2% of the
TRR.

Based on the metabolites identified the following metabolic routes were deduced: hydroxylation
followed by conjugation with sugar and malonic acid, N-demethylation and degradation into small
carbon fragments followed by incorporation into fatty acids, entering into the pathways of primary
metabolite biosynthesis.
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I Materials and Methods

Test Material:

Chemical structure

Cy
Radiolabelled test material [phenyl—UL—‘“C1(@21\\1’)/tame:‘?®> > S g@ - hv @Q
Sample ID KATH6417 Y & O & § &
Specific radioactivity 373 MBYm100.9NCiny . N L@
Chemical Purity > 98% (}l@ ) © A@/J @ ﬁ%@
Radiochemical purity >99% @Lc@d > 9850 (TLE y o@ /{77@’
Chemical purity > 98@ ;\\\h\\} N Q N 1@y

) ©

N > (O o & &
For the 1X and for the 2X applicatign rat @per' %ﬂ, thétest it as@’mulated as an SC 200.
Radiodilution and formulation @e t co"%g\d perf ied b@ransferring an adequate
portions of the stock SOlutijé§ spe, glaK ials. Ap ade@? e a@t of blank formulation was

added the mixture was hom ised by shakytg. Latg@ythe re uspended in water by using a

magnetic stirrer. The spec@act}v@ of ppli€ation \’b@% 3.7 g/mg (100.92 uCi/mg).
The stability of the testGem i@ fog@u ationQyas % me c HPLC before and after treatment.
e

The purity of the t@\em i\@ fgy@ulati@as é 9% @\; degradation during application was
observed. 1 I @ N @
9 w X W
9 O 5

&4

N
Soil Characteristics:%bMo@m 4’ ndy@am s%l, H (CaCl,) = 6.8, 69% sand, 18% silt and
13952 lay, g% or@ic ca®n, cation exchange capacity (CEC) of 8.3

T & S
/10 N
A A
Culture Plant: Sunﬂ(@r, va ~ R)e@ol
e S N
Study Design % g
Experimental conditions @§

Sunflower plants (variety: Pegasol, 4 for the 1X treatment and 6 for the 2X treatment) were cultivated,
in a 30 L pot with a surface diameter of 38 cm filled with sandy loam soil "Monheim 4". The
sunflower plants were cultivated in the greenhouse of the test facility (controlled temperature,
humidity and light conditions).

The sunflower plants were treated with SC 200 formulated [phenyl-UL-!*C] flurtamone by drench
application. Two applications were performed: 1X experiment, representing the target application rate
for flurtamone in sunflowers, at application rate of 374 g a.s./ha and a 2X experiment (2X overdose
application) at an application rate of 753 g a.s./ha. The two applications were conducted two days after
sowing at a growth stage of BBCH 01 - 08. For the 1X experiment 5 mL, and for the 2X experiment
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10 mL of the application suspension was applied by a handheld pump sprayer onto the soil surface of
each pot. Four pots for the 1X experiment and six pots for the 2X experiment were treated. During
application, the pots were enveloped in plastic foil to protect the environment from radioactivity and to
determine the losses. After application the handheld pump sprayers were rinsed with acetonitrile and
the protective plastic foils were rinsed with methanol. The sum of these losse s subtracted from the
initial amount of radioactivity in the two suspensions. The actual treatmengétes were 375 éa S. /ha for

the 1X experiment and 753 g a.s./ha for the 2X experiment. @ @
& N % S
| > SN &S
Sampling @ (;%\ @ O
At 46 days after application the plants reached the (;_; °ge %GH 9 ( of stem
elongation). At that growth stage one plant of the 1X 33« 1cat1 e eXpe r1 nd t@plan‘sz\pf the
a

2X application rate experiment were cut off just a%v
sample material was determined. These forage sa

with liquid nitrogen. The sample materials wer red free (S ) @

N &@ ISR
At 123 days after application the sunﬂow@lan@eacha@mat @(B 97)@@t that stage the
remaining plants, three of the 1X applon @e &amen @d fo@f th@@X application rate
experiment were harvested. The anth@ps and ghe rest@plaon@@lere cut off above the
soil surface. On the next day, the flly r11:® eed ere sepé'ated@) tlﬁsg\@tnthocarps. The emptied
anthocarps and the rest of the pla@ wer mbu@@nd @ed m@%’reez@ -18°C).
S @ @ S

Aliquots of the homogena of sgd san&grag § the Q( a %tion rate experiment and 2X
va

application rate expenme@were @ract @ of =\a‘ these matrices were determined

summing up the radlo&@lty n@sure ﬁ%the e@ts a almng solids.
L . Q o

S
Analytical Procedures @”\9& @Q @ @&Q @
Extraction ob\ Q@ K% @ N

Aliquots of the horn nlsed&ds (r& agrl@ural gmodlty, RAC) were extracted one time with
n-heptane, three w1 a m1 e of @ tom&@/water (4:1, v/v) and once with a mixture of
acetomtrlle/water%l Afte@ach racti @Tep, the extracts were separated by centrifugation.
The radioactivity in the extra as @rmin&y LSC and in the solids by combustion followed by
LSC. The actual TRR Valuerthe RAC wasdetermined by summing up the radioactivity measured in

the extracts and in the remaining s. @

The acetonitrile/water extracts were combined and subjected to a clean-up step using an SPE RP 18
cartridge (Phenomenex, Strata C18-E), which was conditioned with acetonitrile/water 4:1 beforehand.
The flow-through fraction (effluent) was collected and the cartridge was rinsed with a small volume of
acetonitrile/water (4:1, v/v). The effluent and the rinse were combined and concentrated by rotary
evaporation (about 40 °C) in vacuo for HPLC analysis. The n-heptane extracts were concentrated by
rotary evaporation in vacuo for saponification.

For forage samples the same procedure was performed except that no extraction step with n-heptane
was performed and except that only the first two (1X) and three (2X) acetonitrile/water extracts were
combined.
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For saponification of the seed extracts an aliquot of the n-heptane extract of the 2X experiment was
mixed with methanol/water 4:1 (v/v) and potassium hydroxide. The mixture was refluxed for 19.5
hours. After cooling the mixture was concentrated, diluted with water and washed with n-heptane. The
mixture was acidified with sulphuric acid and partitioned against t-butyl n‘@yl ether. The organic
phase was concentrated and reconstituted in methanol for HPLC analysis. °$

Identification was performed by HPLC and/or TLC co-chromatography&ith r Nlce c@lpou@

by LC-MS/MS supported by comparison of HPLC proﬁl Fatty a&& des @g)he nghgptane
extract of sunflower seeds were identified by HPLC co-chr togr@y aff pon tlor&\?
& s Sl ¢
_ < N ©
Quantification 6& K< @ ® e
The extracts of sunflower forage and seeds wer@nalys by @C W@gp rad@detec' using
13 2 &
reversed phase method “Flurtamone”. %\9 @ @g) ® @§ @@

All HPLC methods were based on reversed se ( ch%tog&%ﬁy an n ac@mtrlle/water
gradient. Detection was performed with e@v defdctor a scQ dete with a glass
scintillator. The HPLC chromatograms we cor elec@mcal nd \é@ qual@tatlvely evaluated
using the software package GINA Star 2 . @ § 9

S
& & & @
N § @ € 88
Radioactivity measurement
The measurement of radloactn@ ha§§ S Wa@me@\n b§@uld scintillation counting
in 4o

(LSC). All solid samples wer oxy® atm@lere g an oxidiser. The released
carbon dioxide was trappe u’ an %&hne %@%ﬂla i coc@l an(@h radioactivity was determined
by LSC. @ 9 S Q @
Identification and cb@@terl n © @ °N @

X < o
Parent compound and bolitds> in @extr@is w identified by HPLC and/or TLC co-

chromatography with @eren@ ngg&ands @vo abolites were identified by LC-MS/MS
spectrometry after 1so&§1on f@ the eQract o®rage@ the 2X experiment.

@@

Q

v g & O
Storage stability: @ @ & 0y
The extraction experlments the Jig3t HP& analyses were performed within one month after

sampling of the forage or ha@est of (8 seedsd

The extracts were analysed afte:@ 23 da@’followmg the start of extraction.

Comparison of the HPLC chromi&ograms recorded at different times during the study showed that the
profiles of the extracts did not significantly change during the analytical work up to a period of at least
six months for forage and at least 15 days for seeds. It was therefore concluded, that the residues in the
extracts were sufficiently stable during the experimental period of the study and that the
chromatograms represented the metabolic pattern in the samples at harvest.
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II Results and Discussion

The total radioactive residue (TRR) values of the various matrices of sunflower are shown in the
following table:
Table 6.2.1-1: TRR values in sunflowers after pre-emergence spray application of

[phenyl-UL-!*C]flurtamone @
&
Matrix Timing and Application HI <{~ %gpm
ﬁy&@\ (mg eqmﬁg)
Sunflower forage Pre-emergence treatment (BBCH 04-08) &&“ é@’ @ 0.0@
Sunflower seeds application rate 374 g/ha %) &\@3 @ q\@@
Sunflower forage Pre-emergence treatment (BBC@G 1- O% K J(@l 64
Sunflower seeds application rate 753 g/ha 0 @ & IZ&Q Q. 103 ,
\)J
* PHI: pre-harvest interval (corresponds to days after ] reat %t (DA the @ of's \ﬂng/}@st)
o i

The total radioactive residues (TRR) in the edj com&dlty @ﬂow&seed@ere lo@@bnly 0.070
mg/kg were detected in the seeds of the 1X $hcatl@ ate erlm@ and &?@Y)S m in the seeds
of the 2X application rate experiment. In rage@ s0 10%& RR@ues .049 mg/kg and
0.164 mg/kg were found in the 1X exper nt a X%e peru@ t, re n ctlv

Conventional extraction of the sunﬂ@er fo Stes W ace 1e/ er mixtures released
83.4% of the TRR in the 1X apphcagon ra t an&@ 3‘V%) the in the 2X application
rate experiment. After purlﬁcatl@ wit conc ratlo@%e co®5ntlonal sunflower forage
extracts still contained 80.9% 87 0° th T N

As shown in Table 6.2.1-2, @ ow %seeds m th X e 1rne %eased 51.9% of the TRR with
the n-heptane extracts Wh@ nly, @ % n"fyas f@@ad in acetomtrlle/water extracts. In the
2X experiment a simllal\f@lstrlb o se h tan @tract represented 49.5% of the TRR
and only 16.5% o Nhe T]é@was @md @ e omtr ater extracts. After extraction, the

remaining radioactivity in § sohp%as led@than (& mg@of the TRR for forage and less than 0.04
mg/kg for seeds. S W 5N

The parent compoundywas 1d§ﬁed@ sunf@er f %De by HPLC co-chromatography and by TLC
co-chromatograph S gﬁnﬂ Wor se@ by, JPLC co-chromatography, with a radiolabelled
reference compoun @metab@z ewamo@esmethyl and flurtamone-trifluormethyl-hydroxy
were identified in sunﬂower ge PL@O chromatography with non-radiolabelled reference
compound. Q %

The metabolites ﬂuﬂamone—h@ —gly@’ and flurtamone-hydroxy-mal-glyc were identified by
spectroscopic methods (LC-MSARIS) after isolation from sunflower forage extract. The position of the
hydroxy group of these two metabolites could not be determined. However, hydroxylation at the same
position as in the chemical structure of the detected forage metabolite flurtamone-trifluormethyl-
hydroxy is likely. Therefore it would be the metabolic precursor . (The structure proposed in this study
was lateron confirmed in the wheat metabolism study (Schallau, Justus; 2012))

Parent compound and metabolites identified in sunflower matrices of the 1X application rate
experiment were assigned to the profiles of the 2X application rate experiment by comparison of the
profiles and vice versa. The two profiles of sunflower forage and the two profiles of sunflower seeds
from the acetonitrile/water extracts resulted to be very similar.

The radioactive residues of the n-heptane extract of the sunflower seeds representing 49.5% of the

TRR were very lipophilic. For identification of the residues, the concentrated n-heptane extract of the
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sunflower seeds of the 2X application rate experiment was subject to saponification in alkaline
water/methanol under reflux. After saponification, the mixture was washed with n-heptane and
acidified to pH 1 and the radioactive residues were extracted with t-butyl methyl ether and the ether
extract was concentrated. This extract stands for 43.7% of the TRR and represents therefore by far the
major part of the radioactivity in the n-heptane extract before saponiﬁc@n and work-up. This
saponified n-heptane extract was analysed by means of HPLC. The Sfile showed { group of
radioactive lipophilic constituents. Two peaks of this group were identi as ‘N acu@nd hﬁe

acid by HPLC co-chromatography with radiolabelled referen compogﬁ Ba@ on thi esu@n the

very similar HPLC retention behaviour and on the beh our c~‘i ng ac1dv@e I@Jiquid
partition after saponification, the other peaks of that c\_,» We 551 ac1 ot further

specified.

Taking into account that these fatty acids were obta fro @hlhc Q@%ﬁoac met@ltes in

the seeds after alkaline hydrolysis, these metabo:}g 1den@%d asAatty a@@ glyc Nes and a

fraction of which as oleic acid glycerides I@c glyv&’ es. @Ty a @ glycerides,

particularly oleic acid and linoleic acid glyc @\es a@now@onst@rﬁs ORS nﬂ(@ oil produced
SNEENS)

from the seeds.
RS @
Two trace metabolites (SU4 and SU12) & re 1sea®ted fro?n the g&dtonit wate@@(tract of sunflower

seeds of the 2X application rate exper@ url&:@l y se@ prep§tive I@LC.
r@ s€

Several HPLC co-chromatography ¥xperi ecfedhon- labs@éd reference compounds
and these two metabolites were @hduc but 1ther éﬁhe %?e identified, however the
HPLC retention shift upon ch of t&@b VQue m%ates tl@the bolite SU4 might contain an
acid functional group. @)

Following LC- HR-MS/l\/I@Qna& a %@cul@%s@ﬂd l@@éstabhshed for metabolite SU12
corresponding to paren@mpo@t G205

As no structural da@uldo@obt Q for @ megaQolite §J4 by LC-MS/MS. the metabolite SU4
was treated with the enzyise’ B-glusdsida g)- eacti@of the metabolite occurred. This finding
suggests that this metal@te is a hﬁ%oside@njug After treatment of SU4 with hydrochloric
acid under reflux, a\ degraddtion @duct @curr at earlier retention time. The HPLC co-
chromatography @rlme@ of @ deg@tion\@oduct with a reference compound was not
successful. The me bol®U4 wa¥ cha erizea@ an possibly acid-degradable metabolite.
SU4 in the profile of sunflow ag@as ass@led by HPLC co-chromatography with the sample of
SU4 isolated from the sunﬂ@fer see@extrae%

g
The distribution of the parent pound and metabolites is shown in Table 6.2.1-3. In total, 73.7%
and 81.5% of the TRR (1X and 2X application rate experiment, respectively) were identified in
sunflower forage, while 45.9% and 44.3% the TRR (1X and 2X application rate experiment,
respectively) were identified in sunflower seeds.
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Table 6.2.1-2:  Distribution of radioactivity in the extracts of the sunflower matrices

1X experiment = 374 g/ha 2X experiment = 753 g/ha
Sunflower forage [Sunflower seeds |Sunflower forage |Sunflower seeds
% mg/kg % mg/kg % /Fmg/kg % mg/kg
TRR 0.049 0.070 ﬂ.164 0.105
n-heptane extract - -— 51.9 0.036 RN -, 5 0.052
analysed extract after saponification - - 459*  0.032* @@ @ @7 @6
extracts not analysed” - - 6.0%  0.004* &@— SO~ &% 5.7&9.006
acetonitrile/water extract 834 0041 139 @FOI0L 89@%\ 0.1469 1&@ 0.017
analysed extract 80.9  0.040 13.9@”}9 0.0 878 o.@’ é 0.017
extracts not analysed” 2.5 0.001 -\»\\@ @bvy\}’ @g@ @4 Qi
unextractable (PES)* 166 0.008] (82 ~bh24 |Q10.7 @18 M 34.000.036
total extracted 834  0.041 [Q05.8 xQ0.046%% 89.3 Y 0.1460 66¥ 0.069
Balance 100.0  0.0483° 1008 0.0®| 10D 0.1%¢ é@.o 0.105
§ post extraction solids o @ S X ~ @ 4
# losses during clean up @ é @@@ é’ RS ®
* calculated on the basis of the distribution of th ioact@y of tl%%x applitd tiog@experi nt
NS RO
O & S O &
o o N
R S &@ R °\\©
@Q &© @ o & S
R Y O @ .8
N o < QO
O & & @ K o
o £ & S § W
@ 0, @ @ @ @
< R o
o, @ @ & @
S o ¥ @& N
NI SV N
& & &Y
& & & &
A Q
s O O & o
9 e & .0
T & & °© s
S Y & @
% @ N
SIS
v O =
g
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Table 6.2.1-3: TRR values and distribution of parent compound and metabolites sunflower matrices
after application of [phenyl-UL-'*C] flurtamone

Sunflower Sunflower seeds Sunflower Sunflower seeds

forage 1x 1x forgge’2x 2x
TRR [ppm] = 0.049 0.070 o> 0.164 . 0.105
compound (flurtamone-) % TRR Ppm % TRR ppm %,@ Pp@ %@R P
parent compound 438 0.022 | -- — | @08 48060 | % 0.6 29001
Desmethyl 230001 | e (8720800030 o
trifluormethyl-hydroxy 2.7 0.001 - > 2 0.0 Y
hydroxy-mal-glyc 17.1  0.008 ——é}’ Q@J -
hydroxy-glyc 78 0.004 | @ @1 4 QP24 O .
fatty acid glycerides &s N @@ <) 43.@90.046
Thereof oleic acid glycerides -—- - <§ 7.2 0. s — & - @ 6@ 0.007
and linoleic acid glycerides --—- % 4, . - -,,-,@ @ 0.005
Total identified 737 0.08% | 48Y |¥5 %ﬁh W3 0.046
unknown 1 0.6 <add | 4. N QR K 1.6 0.002
unknown 2 0.7 Q.om Q. B o ng 12 0.001
unknown 3 14Q V.00 ¢ T X0 09| - —
acid-degradable metabolite (SU4) O~ o. °§5’ N 6 8.7 0.009
unknown 5 ¥ <0 - &© 4 01 0.8  0.001
unknown 6 Q.1 b@)m @ 9~ Q0G0 |
parent compound + C,H,03 (SU12) ‘§7 - &7 7 2.7 O.OO@J N 3.6 0.004
total characterized or 1A 000 138 0.0 @0 0.009 | 160 0.017
analysed extract(s) &1 X 00 SR @§42 <RY0 0143 ] 603 0.063
extracts not analysed N p o Q3.9* D003} % 0.7 0.001 3.7 0.004
volatiles in distillates S e % @ 2180001 ' - 20 0.002
remainders on solid phase &Y . @ Z/Ié,,@ .OQ& N ——k@@ 1.6 0.003 — —
sum of extracts not analyos@ Vola§' Vv @)’ ®Q §J/
and remainders NS @
on solid phase &@ PON &<®2.5 001 £ 6.0 @0.004 2.3 0.004 57 0.006
Total extractable N é% 8349 0.04 658> 0.046 | 893 0.146 | 66.0 0.069
unextractable (PES") &7 &y 16% 0. 342  0.024 | 107 0018 | 340 0.036
Accountability Y O B0 oo | 1990 0.070 [ 100.0  0.164 | 100.0  0.105
# post extraction solids QX @\_)) U @3“ Q
* calculated on the b@f th@stribuof the@s ioact@/ of the 2X application rate experiment

N Y
Yo &
N i

Ilggonclusions
e Q

Thus, [phenyl-UL-*C] ﬂurtam(@%ras m@bolised moderately in sunflower. Parent compound was
the main constituent of the TRR Th forage and represented 43.8% and 36.8% of the TRR. Flurtamone-
hydroxy-mal-glyc, which represented 17.1% and 25.0% of the TRR and flurtamone-hyroxy-glyc,
7.8% and 14.4 % of the TRR in the 1X and 2X experiment respectively, were major metabolites in
forage. In seeds the parent compound could only be observed in trace amounts (0.6% of the TRR in
the 2 X application rate experiment). In the seeds a major part of the TRR was constituted from fatty
acid glycerides (45.9% and 43.7% of the TRR). On the basis of the results of this study it is concluded
that the metabolism of [phenyl-UL-'*C] flurtamone in sunflower is well understood and the following
metabolic pathway is proposed.




B . Page 23 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Figure 6.2.1-1: Proposed metabolic pathway of [phenyl-UL-14C]flurtamone in sunflower matrices

&
0\ o &
S & g
| TN Y
LN~ 0 R fat@d S S
2 @) Q> %ndes@ ;%\?
Flurtamone-desmeth VMRS K o 9
- yl @) S D N IS
@ Q O
S . S ©

malonyl-
_| glucoside

Flurtamone-hydroxy-mal-glyc

The position of the hydroxy group of Flurtamone-hydroxy-glyc and Flurtamone-hydroxy-mal-glyc
was determined lateron in the course of the wheat metabolism study
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Cereals

The previously available wheat metabolism study (Oliver, Potts, 2000) was conducted using
flurtamone uniformly radiolabelled in the phenyl ring and investigated the residues in wheat grain
chaff and straw.

In the current study in spring weat the metabolism of flurtamone u@mly labelled in the

trifluoromethly-phenyl position is described. Q o &

S & O &
Report: KCA 6.2.1/02, 2012 & O ,&&ﬁ @
Title: Metabolism of [triﬂuoromethlyphenyl-UL-;é@Flurt@e ix&i@ﬁeat fl%flyrepo/g@
Repgrt No: Ensa-12-0261 @@@9 @ (704 § @uj
Edition No: M-440949-01-1 S ¢ @& S 2 2s
Guidelines: OECD 501 Metabolismin Crops &~ = O <& @Q

N
US EPA Residue Chemistry Test&%elin@PTS @.1300@1 ature «$ e R@le -

Plants, Livestock

@ O
PMRA Regulatory Directiv&@ﬁm :@%due &misﬁ&%uide@ Secé%@z: Nature of

the Residue — Plants, Livesgc
1

N
Japanese MAFF, 12 Nouggy 3147 L )

European Parliament a ungi%@egulag@ﬁ@(EC 110@09 @@@

GLP Yes e, O A © O &
S )Y NN RS
o &S S oY S
@Q &2 Sunthry @j& NS
& RS g &

X
[Triﬂuoromethylphenyl—UL—‘é@ flurtatmone @l\ula as a@@j l@las applied pre-emergence via
nd

spray application onto ba il a@i‘}l a_sgpond, @st—em$ nc @periment, onto planted soil. The
actual application rate Dﬁal@le, fo@.ﬂa‘[ @ an @ IZOé'responded to 301 g a.s./ha for the
pre-emergence treatn@ exg@ent to 3%@ a.s.Mgp for t@ost-emergence treatment experiment
in wheat. This repre@ﬁed oxir@ely tV@ o thr 1me@@ annual field rate of 120 g a.s./ha.

[Triﬂuoromethylphenyl—d@ ‘C] rtan@ \% et@g&?sed in wheat into a large number of
metabolites. Parent co %unds the$wain cofyponentQh the extracts of wheat forage, hay and straw
of the post-emergen@%reatr@lt ex@rlmen@ d re@sented 91.8% of the TRR in forage, 62.2% of
the TRR in hay a&bﬁ. oDof the PRR }{g%raw.{l@ the pre-emergence treatment experiment, parent

compound represented Between, 3.0%,&d 5.58of the TRR in forage, hay and straw while the

(€]

metabolite TFA was the m 'n@mp@‘lt in&ese matrices, representing 44.1 % of the TRR in wheat
forage, 47.6% of the TRR in® whegg hay a@&48.6% of the TRR in wheat straw of the pre-emergence
treatment. In the edible RAC V@t grain, TFA was the main compound in both experiments, with
92.8% of the TRR after the pre-emergence treatment and 86.2% of the TRR after post-emergence
treatment.

All other metabolites were minor (<10% TRR).

The discovered metabolic pattern involved the already known pathways like N-demethylation,
hydroxylation of the trifluoromethyl-phenyl moiety followed by conjugation with malonic acid and/or
glucose, oxidative cleavage of the trifluoromethyl-phenyl moiety leading to TFA (trifluoroacetic acid)
and oxidative ring-opening of the furanone moiety and subsequent cleavage and degradation of the
carbon chain.
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I Materials and Methods
Test Material:

Chemical structure

Radiolabelled test material

Sample ID KATH 6643 & | KABH 64 S
g S

(pre-emergence tr@ﬁeng)@ @st-el}@enc atmghef
Specific radioactivity 3.59 MBg/mg (@@7 uQ@mg} §\\§’.59 {}\ﬁBq/mg\\@TWp\\@mg)
Radiochemical purity > 99% (HPLEy N 9(%@\(HPL® &>

o @y X A | dweae (@
Chemical Purity >99% (}@C andL LC)&@ 0}‘@ oz\\vag @@

N4

- _0§0§14§\© @
e radiolabelled test compound [trifluoggmethwpheny]-tL- C@urta ew rmulated as an SC
120. Radiodilution and formulation @e t om@d Wa%t)erfo@d b°y @sferﬁng an adequate
portion of the stock solution into ial @ vigls and c‘gg%engr@) tos3mall remainder under a
amgynt of &jank fo@lath@\was d to the reminder and the
mixture was homogenised usi .;\\Q’ and dultrasopisation. erwadd$ the mixture was suspended

in water by stirring. The speéﬁc ac@i&y of L%@ appghon @tion @s .59 MBg/mg (97.03uCi/mg).
¥ .0 s Y
Soil Characteristics: o\@ gﬂonh‘&gn 4 QO §
SR S S
& N 011%. san@ 103@
aC

constant nitrogen flow. An ade

o O § o
S IR e
Culture Plant: V Sp@?@ Wh@?Sma&@ram, variety “Thasos

@ N
SIRI g

N\
Study Design \a S
Experimental conditions % @
Spring wheat, (variety “Thasos§ was cultivated in two planting containers with a surface area of

%

approx. 1.0 m? filled with sandy loam soil ("Monheim 4"). One container was used for the pre-
emergence and the other for the post- emergence treatment experiment. Each experiment was
performed with 10 rows of spring wheat. About 50 seeds per row were sown. The plants were
cultivated in the vegetation area of the test facility (similar to natural temperature and light conditions,
but protected from rainfall).

Bare soil (pre-emergence treatment experiment) and the planted soil (post-emergence treatment
experiment) were treated with aqueous suspension of SC 120 formulated [trifluoromethylphenyl-UL-
14C] flurtamone by spray application with a computer controlled track sprayer with a flat fan nozzle.
The pre-emergence and the post-emergence applications were performed with application rates of 301
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and 350 g a.s./ha, respectively. The pre-emergence treatment was conducted two days after sowing at
growth stage BBCH 01-07 (germination: Coleoptile emerged from caryopsis), whereas the post-
emergence treatment 42 days after sowing at growth stage BBCH 19-31 (first node at least 1 cm above
tillering mode) occured. In the pre-and post- emergence treatment a volume of 100 mL was applied,
corresponding to 107.9 MBq or to 31.0 mg a.s. and 125.8 MBq and 35.0 mg @respectively.

N o
Sampling @@ @ & @@
At the end of the tillering (BBCH 30-31) two rows of wheag forage %e ha& ted plgw were
cut off just above the soil surface and shredded into pieces o&out Qm 1 N
\@ &

5
o © &
In the medium milk stage (BBCH 75) two rows of w@% ay e ha @sted. @pla@wermpﬁ off

just above the soil surface, shredded into pieces of gisut 2 @eng%a d al&@led @4 daygat room
temperature. @a Q@ @g) ‘&é @§

) R >
At the completion of the ripening stage BBCH™92, tl@%emaﬁ@hg t plans @ (6r were cut off
just above the soil surface. Grain was sepa@ @stra nd t raw&@ shr @%& d into pieces of

about 2 cm length. @ @
After weighing the samples were sto@ g@ze @ 18° %on t y o@e harvest. The frozen

samples were homogenised with %lggh s er 1n 1d 1@ en r homogenisation the
samples were stored in a freezer §y18° ntll %@actlo@ @ IS
@ g
& o F S
i ¥ S 0SS
Analytical Procedures N S Q S
Extraction @ §§’ & @ @
Aliquots of the ho@ems&@vbe%@lmpl@ t @e e@rgence treatment and post-emergence
treatment were extracted tim ith xtur acet rlle/water (3x 8:2, v/v; 1x 1:1 v/v) using

a high speed blender. @v eacl@trac%&vstep rac d solids were separated by centrifugation.
The solids remainingafter cddventio@y ext@wn @wheat hay and wheat straw (pre-emergence)
were submitted t rowgye- asskgﬁ ext@@mno@n acetonitrile/water (1:1, v/v). After extraction,
extracts and solids ere@ara‘ced@ ﬁlt@gon X

The extracts were combined ingN&re can@ntional extract and one exhaustive extract and were
subjected to a clean-up ste@smg afOSPE R§§\18 cartridge (Phenomenex, Strata C18 E; conditioned
with acetonitrile). The flow- thr@ fract@ (percolate) was collected and the cartridge was rinsed
with acetonitrile/water (8:2, v/% and methanol/dichloromethane (1:1, v/v). The percolate and the
acetonitrile/water fraction were combined and concentrated by rotary evaporation in vacuo for HPLC
analysis.

The radioactivity in the extracts was determined by LSC, in the solids by combustion followed by
LSC. The TRR value of the RAC was determined by summing up the radioactivity measured in the
extracts and in the remaining solids.

The extracts were stored in a refrigerator (approx. +5°C) or freezer (< -18°C).
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Quantification

The parent compound and metabolites in the extracts were analysed by reversed phase HPLC coupled
to a UV- and liquid scintillation counting (LSC). All solid samples were combusted in an oxygen
atmosphere using an oxidizer. The released “C-carbon was trapped in an alkaline scintillation cocktail
and the radioactivity was determined by LSC. The HPLC chromatograms (= @cabolite profiles) were
integrated for quantification of compounds. °$ . IS

The TRR values of the wheat samples were determined by summing up @adi@iw @termi@ in
the combined extracts and the radioactivity in the solids. & &@ & @ §

@ NS
Identification and characterisation é}? {&\?@) @@% \@7

Parent compound and metabolites were identified bng @@/or JeC co@ma@aph the
extracts or isolated compounds with labelled and no@ b j@ferg@ com \o@{ nds,@/ comjggrison of

retention times or by LC-MS analysis. Thereforesthe flowJrom I@HPL olun@as between
UV-detector followed by a radioactivity detect d th{ﬁs sp@om t%%

Storage stability: @) N &

The extraction experiments and the ﬁ@HP §nal s&of t %eat@atrice Qere performed within
two months after harvest. HPLC ﬁmam@s @or ed ‘gédiffgr@t ime@@during the study showed
that the profiles of the extracts not @mge %@ﬁica dur@} the @ytical work up which did
not exceed a period of two mogfis in .In cord@@ wiﬂ@ OEQY Guidance for the Testing of
Chemicals 501 (2007), it wthere@m coded @nt theﬂ%sldue@n the extracts were sufficiently

stable during the experi@ntalo@lod he @ a at “@) chromatograms represented the

metabolic pattern in the\@mplegf harvest. ©© @ §
& \© %© S S Y
The stability of enantiom &% ratig\of p corghound sdthe extract was investigated by repeated

isolation of flurtamone @m t tragt ot wh ay @m the pre-emergence treatment experiment
and subsequent mea%emen f en@lome@ratio ¢ enationmetric ratio in the extract did not

significantly chan, {%rin orage 6t app mat hree months.
T Ve
RS

N & Xy
SIS
&f Resa&% and Discussion

The total radioactive residue?(’ll@ in thg@’dible commodity wheat grain accounted for 0.362 mg/kg
in the pre-emergence treatmen® experiment and 0.196 mg/kg in the post-emergence treatment
experiment. In the feed RACs, the highest residue levels were found after post-emergence treatment
from 10.117 mg/kg in hay to 16.575 mg/kg in straw and distinctively lower levels were found after

pre-emergence treatment from 0.409 mg/kg in forage to 2.292 mg/kg in straw.

The TRR values are shown in the following table:
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Table 6.2.1-4:  TRR values in wheat after application of [Trifluoromethylphenyl-UL-'*C]flurtamone

Matrix Timing and Application PHI (days)* ppm
(= mg a.s. equiv./kg)
Wheat Forage one spray application onto the soil 48 0.409
Wheat Hav" at BBCH 01 - 07 and at 301 g a.s./ha 35 ) 1 564
Y (pre-emergence treatment) . @
Wheat Straw 110 NS = 2. ?{2
Wheat Grain 10 O «F" 9% @
Wheat Forage one foliar spray application N° 6 o (\ﬁ 086@
, at BBCH 19 - 31 and at 350 g a.s./ha @ N 3
Wheat Hay (post-emergence treatment) égj @ 4’& @7 10155
Wheat Straw @ ‘&\968 @ § /6@5
%7\9 @ @ N\ >
Wheat Grain Q7 | L 68 @Z@ <9196 D

* PHI: preharvest interval (corresponds to days after last treatm@DA’@t\he tll@f samy] ﬁ%g/harve@
# The PHI for wheat includes 4 days of drying at room tempetf%pre @

D> X
Between 85.3% and 99.5% of the TRR %@ extr@ted @1 th@@ACS 8}~ bot periments b
conventional extraction with acetonitrile/ ures Ta& 6.2 alr$ representmg a
major portion of the total radioactive r@l §®nh Eausu@xtra@n f eat hay and wheat
straw of the pre-emergence treatme@p@@@lt n@r addggonal 10ns uld be released so in

total 91.4 to 99.5% of the TRR ext ﬁ@n the * eatogrﬂ@trlces@onsequently the residue

levels in the remaining solids w lov@)% o@be TR® @ @Q
A
Parent compound and se Q@bohte%@? ne— 0r0 Rt yl-mandelamide, flurtamone-
trifluoromethyl-mandelic @md,o @lurt —hy xyl- @ 3 amone—trlﬂuoromethyl—N methyl-
otle- @

phenylacetamid, ﬂuﬁa@ne-b@oxﬂ@mal gl@@ﬁﬂl{é@

78

BA, flurtamone-desmethyl) were
identified by HPLC@ TLC -chr%n togra ce c@npounds.

In several cases, peaks fr@awhe@ he ;@1 eme@nce treatment experiment containing the
metabolites ﬂuﬂamone@ﬂuor@thy %nde]@de @namone—hydroxy—mal—glyc and flurtamone-
trifluoromethyl-N- &t&yl-ph aceta®ide, m@e -trifluoromethly-hydroxyl and flurtamone-
desmethyl were is d pr@ to th@gé-chr ato @10 experiments using HPLC methods.
Metabolite flurtamone- sgi@ triflyl met@dben droxy was isolated from wheat forage of the post-
emergence treatment experi and$Jentif] @by LC-MS/MS. The metabolite trifluoroacetic acid
(TFA) was isolated from W@t strav@nd winat grain of the pre-emergence treatment experiment and
identified by LC-MS/MS and T@-chro@é‘tography

Following identification of paréfd compound and metabolites by co-chromatography and/or LC-MS,
assignment of peaks in the profiles was completed by comparison of all profiles.

The reference compound flurtamone-hydroxy-glyc was submitted to enzymatic treatment with [-
glucosidase cleavage of the sugar moiety occurred, thus proving a P-glucosidase. Subsequent and
successful HPLC co-chromatography with the non-radiolabelled reference compound flurtamone-
trifluoromethyl-hydroxy determined the position of the hydroxyl group and therewith confirmed the
structure that had been elucidated with LC-MS/MS in the sunflower metabolism study

In wheat forage, hay and straw of the pre-emergence treatment experiment, trifluoroacetic acid (TFA)
was the main metabolite. The percentage for TFA ranged from 44.1% of the TRR (0.180 mg/kg) in
wheat forage to 48.6% (1.113 mg/kg) in wheat straw of the pre-emergence treatment experiment. In
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wheat forage, hay and straw of the pre-emergence treatment experiment, other metabolites were found,
which were all below 10% of the TRR. These samples contained the parent compound at amounts
generally up to 6% of the TRR (0.07 mg/kg). In the samples of the post-emergence experiment, the
parent compound was the main metabolite, ranging from 57.5% of the TRR (9.526 mg/kg) in wheat
straw to 91.8% of the TRR (11.099 mg/kg) in wheat forage. All other metaiﬁces were below 4% of
the TRR. e

Q\ ‘N" S &
In the edible RAC, wheat grain, TFA was the main metabolitg in bot { eri ts w 92 8@f the
TRR (0.336 mg/kg) after the pre-emergence treatment and &% 0 \ e T (O 1 fter the
post-emergence treatment. In total 11 metabolites We 1den 2@ abolites
remained unknown. No individual unknown metabolit s la tha of t 3

The distribution of the parent compound and metab%&s is n \é

eren at

and 95.2% of the TRR could be identified in the dz@ ces & @
Table 6.2.1-5: Distribution of radioactivity e exti@ts 0 @bat n@ceso VS@ 6@7@

Wheat forage©§ \@at h @heaﬁiﬁ?ﬁw @ Wheat grain

TRR
Pre-emergence treatment experiment , & $JJ Q N

% TRR  mgkg % TRR i‘%/kg p@ @mg/@%@ % TRR  mg/kg
2
954

TRR [mg/kg] = 2« 0409 _ . 0.362
Conventionally extracted 92.5@@ 03 884 K383 | "\f53 Q‘i 93.9  0.340
Extract for analysis 9@% 0 %8 373 LD 84&@ 1.933 93.6 0.339
Extracts not analysed N) 07 @é& 0.6 &0.0l(@@ @ 0.021 0.3 0.001
Microwave extraction @Q - Q% 4,9 O.@ %1 0.141 - -
Extract for analysis @ — . O --CP § 3 éb&O 0.138 — ——
Extracts not analysed , & - N & 1 (001 & 0.1 0.003 - ---
Total extracted A DS @378 [ND92.5. 07 1447 914 2.095 939  0.340
Unextractable (PES*) > | &>7.5 A0.030g, 785 8.6  0.197 6.1  0.022

Balance J91000@" 040 10@0 564 [ 1000 2292 1000 0362
Post-emergence treatmen@\c)perir@i{t K @ ©\
TRR [mghgl - < | O 18 [ o017 16.575 0.196
Conventionally extr§%\i @59 5 gd2.029¢)” 9889 9608 | 929 15398 | 917 0.180
Extract for analysi %@ 9.0y 11.9 9%8 9.386 90.1 14.930 91.4 0.179
Extracts not analysed | Q&\ 3 &2.2 0.222 2.8 0.468 0.3 0.001
Total extracted 9975 @029 I 950  9.608 | 929 15398 | 917  0.180
Unextractable (PES*) X3 A 0055, 50 0509 71 1177 83  0.016
Balance 1006>712.086 | 1000 10.117 | 1000 16575 | 100.0  0.196
NC

* post extraction solids
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Table 6.2.1-6: TRR values and distribution of parent compound and metabolites in wheat after spray
application of [trifluoromethylphenyl-UL-"*C]flurtamone
Pre-emergence treatment experiment

Wheat forage Wheat hay Wheat straw Wheat grain
TRR [mg/kg] = 0.409 1.564 2392 0.362
Compound (flurtamone) % TRR mg/kg | % TRR mg/kg | % TRB&%g/kg % TRR mg/kg
parent compound 5.5 0.023 3.8 0.059 3@ 0.6 IES
TFA 441  0.180| 47.6  0.744 Y @.8 @%36
trifluoromethyl-mandelamide 0.9  0.004 1.5 023 1.1 A é—— @———
trifluoromethyl-N-methyl- 55 0.022 6.6 @90.103Q 4.7@ 0.1 ? @
mandelamide @\9 o\<> G @Z(\)’ 9
trifluoromethyl-mandelic acid 2.8 0.011 @ 0 ; ROT1 @Q -
hydroxy-glyc 82 0.034 1 8033 s gowag| O IS
hydroxy-mal-glyc 2.8 0.011 Q&z.o @0.031@ 1.7 5 0.040y — @& -
trifluoromethyl-N-methyl- 1.1 0.00 0.8@ 0.0 éﬁ Oé 0. --@ -
phenylacetamide NX Q & @@
TFMBA 0.5 G@@ S & &2.1 &49 &
trifluoromethyl-hydroxy (trace) 0.1 01 Q.l 001 |@y>-- °§ - 9—-— -

- S 6. & 9
seco-trifluoromethylbenzylhydroxy - @)Qm O . vZ Q - @ - -
Desmethyl 030 0.086% 9B 0 K | -
Total identified 1% 0S| (@5 4041 [e59 511 928 0336
unknown 1 125 AI0F .5 2Q0.024 % 0.0:70.020) -
unknown 2 @@ 0.9 &Q.OM s 1.7, 0.02%N @ 0.049 0.8 0.003
unknown 3 & 1R 0.01¥ AP 0@ &P 00| -
unknown 4 ST N o] O% 25| Qo 0021 -
unknown 5 S| & & Lo @.omdg\ 10 0.024] — -
unknowns 6 a-c S 19O 3.3@6.014&§ 5.@@ 0.08¢ 39  0.089
unknown 7 \@ S? e <© . @ 1.8 0041 -
unknown 8 L Q] © @5 o8 0912 14 0.032) -
unknowns 9 a-c & zé\ é&o @ 12 §© 2.2 .034 1.9 0.043
unknown 10 9D L@ 1.0:5°0.004@° 1,07 0.016 0.7 0017| -

N X S
unknown 11 IS o 0.023| 1.1 0.025| -
unknown 12 % ©© ——@ 4@ \r\ .8 0.059 0.5 0.011 -— -
unknowns 13a-h @07 o3| Olr6  0744| -
unknowns 14 a-e V & § 0.5& 0.00%%\,\7 1.5 0.023 0.8 0.018 --- ---
Total characterised > N 1920 OR8] 213 0333] 184 0422] 08 0003
Analysed extract(s) ST &Y &371] 878 1373] 843  1.933] 936 0339
Extracts not analysed X § 1.6 0.007] 06 0010 09 0.021 03  0.001
Microwave extraction™® Q - . 4.1 0.064 6.1 0.141 - -
Total extracted g 92.5 0.378 92.5 1.447 91.4 2.095 93.9 0.340
Unextractable (PES*) 7.5 0.030 7.5 0.117 8.6 0.197 6.1 0.022
Accountability 100.0 0.409| 100.0 1.564| 100.0 2.292| 100.0 0.362

# post extraction solids; * Microwave extracts were analysed, but no peaks were detected due to low radioactivity concentrations

and high matrix load.
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Table 6.2.1-7 : TRR values and distribution of parent compound and metabolites in wheat

after spray application of [trifluoromethylphenyl-UL-'*C] flurtamone

Post-emergence treatment experiment

Wheat forage Wheat hay Wheat straw Wheat grain
TRR [mg/kg] = 12.086 10.117 575 0.196
Compound (flurtamone) % TRR mg/kg | % TRR mgkg | % TR{(&%ﬁg/kg % TRR  mg/kg
parent compound 91.8 11.099 62.2 6.295 57@\ 9586 -\ &)
TFA 3.7 0375 / > 169
trifluoromethyl-mandelamide <0.1 0.004 0.4 945 0.5 "\\ 4 ®_ @---
trifluoromethyl-N-methyl- 0.6 0.072 277 @P.271 Q> 2.@&\ 0.42&;DD ——-@ -
mandelamide é}’ °\<3 @
trifluoromethyl-mandelic acid 0.6  0.068 4%7@9 0.&%’ f@y 097 <§ -
hydroxy-glyc 02 0027 (@3 G053 B oo G- -
hydroxy-mal-glyc 0.1 0.011 Q&I.O @9.104 D 07 S0 - @ -
trifluoromethyl-N-methyl- <0.1 0.004%, O.4© O.O@Q O@& 0. @
phenylacetamide NS Q & @@
TEMBA 0.2 0%@ NE 27\?@07 @%
trifluoromethyl-hydroxy (trace) <0.1 % 3 0.1 .007% @ 0.1 °70.01767=--- -
seco-trifluoromethylbenzylhydroxy 1.3 O 50 L, 1@ 0.104 1?@ 0280 --- -
Desmethyl 0352003 ¢ 0p0] N 5| -
Total identified 959 USHE| ©2 G713 [/ f0%24] 862  0.169
unknown 1 2 01 @p12], 05 o@'ﬁoss@% 04570074 2.1 0.004
unknown 2 @@ 0.3 &Q).O% gﬁ 1.54, 0.155% @ 0.265 --- ---
unknown 3 & R =Y ?&3@ % L@ 00s6| —
unknown 4 SEEN A 8 Qps 0075 -
unknown 5 A6 &0.6 @.065(‘% 0.6 0.094| --- -
unknowns 6 a-c* 015 1.§ 018y 1.6 0269) -
unknown 7 0.01 74 . (@ 1.3 0.221| 3.1 0.006
unknown 8 s %) . 92 1.2 0.192 -— -—

unknowns 9 a-c*
unknown 10
unknown 11
unknown 12
unknowns 13 a-h*
unknowns 14 a-e*
0. 0.8 0.080 0.6 0.099 - —
040 0.7 0.073 0.6 0.101 - —
3 {036 0.7 0.071 1.1 0.177 - —
2 @).021 0.5 0.046 0.8 0.135 - -

unknown 15
unknown 16
unknown 17
unknown 18

unknown 19 0.012 --- -—- 0.2 0.037 - -—-
unknowns 20 0.037 -— -— 0.2 0.029 -— -—
unknown 21 0.016 -— -— 0.2 0.041 -— -—

unknown 22 0.020 0.7 0.074 0.7 0.116| --- -

Total characterised 0.461 16.5 1.673 18.1 3.007 52 0.010

Analysed extract(s) 99.0 11.965 92.8 9.386 90.1 14.930 91.4 0.179

Extracts not analysed 0.5 0.063 2.2 0.222 2.8 0.468 0.3 0.001
Total extracted 99.5 12.029 95.0 9.608 92.9 15.398 91.7  0.180
Unextractable (PES*) 0.5  0.057 5.0 0.509 7.1 1.177 8.3 0.016
Accountability 100.0 12.086| 100.0 10.117| 100.0 16.575| 100.0  0.196

# post extraction solids; * The largest individual unknown metabolite in wheat straw of the post-emergence treatment experiment
represented 0.9% of TRR or 0.153 mg/kg of the TRR.
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II1. Conclusions

[Trifluoromethylphenyl-UL-'*C] flurtamone was metabolised in wheat into a large number of
metabolites. Parent compound was the main component in the extracts of whe%forage hay and straw
of the post-emergence treatment experiment and represented 91.8% of the@R in forage, 62.2% of
the TRR in hay and 57.5% of the TRR in straw. In the pre-emergence @tme%"xper@ent pagnt
compound represented between 3.0% and 5.5% of the TRR in forggg, hagwand s the
metabolite TFA was the main component in these matrices, @rese %g 44%@% of @ wheat
forage, 47.6% of the TRR in wheat hay and 48.6% of th JI@J ea aw 0 e pr@mergence
treatment In the edible RAC wheat grain, TFA was @maln n @33 exp, ents Wlth
92.8% of the TRR after the pre-emergence treatme@nd % o @ﬁ%@m er@rgence

treatment. %Q @ @

All other metabolites were minor (<10% TRR). <& Q

‘&
Based on the metabolites identified the follow& eté@hc ro@s we@ded c& ®

e N-demethylation

e hydroxylation of the trlﬂuoro@ylo@nyl m&ty fo We® com@tlon with malonic

@@@

f@

1

acid and/or glucose @ @ ®
e oxidative cleavage of thuf@lﬂu@‘leth@hen@mlet adlg& TFA (trifluoroacetic
acid) Ko
e oxidative ring-openingyof th@qan%@mm@%and %%sequa%cleavage and degradation
of the carbon chai &@ \
S @ %

S oo %f@ @
On the basis of the result@h s y it i§gdncl tha@a ohsrn of [trifluoromethylphenyl-
UL-'*C] flurtamone in v@a &@ﬂ ur&ood the f@ow&&

etabolic pathway is proposed.
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Figure 6.2.1-2: Proposed metabolic pathway of [trifluoromethylphenyl-UL-!*C]flurtamone in wheat
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Peanut

The following study in peanuts after pre-emergence soil treatment is an old study. It was not submitted
with the baseline dossier and is not needed for the intended uses. Nevertheless the study was evaluated
by EFSA and is cited in the MRL Review Report “Reasoned opinion on t]@‘eview of the existing

maximum residue levels (MRLs) for flurtamone according to Article of Regulatlo (EC) No
396/20051” (EFSA Journal 2012;10(12):3009). Therefore, in the sense com@ ness@he st@ is
briefly summarized below. . & o\ @ @
CASR S
y< D 2 7 Z

Report: KCA 62106 199 O 5 o N &
Title: Plant Metabolism Study of [“T&lurt@ne Q@ @9 S A

in Peanuts - Pre-emergence Su@ary%§\ D S b r\@Q
Report No: - > ) \ >
Edﬁion No: M-276618-01-1 § . QQ fQ@ f§© &é h@@§
Guidelines: EPA Guidelines; Sectio@f/ 4 Q ) &@Q f@ . @ N
GLP Yes @@ § & RN @@

v & O & & @§@

Plant metabolism of [“@]-ﬂur@o@ne @s‘tu{on s@@%ut pg%s w@%henyl UL-!%C]- and ["C-

triﬂuoromethylphenyl]-ﬂurta@}ne. Ple%ts W& rea@ nc 1. /ha as a pre-emergence soil
treatment and were harves@at m@ﬁy wiga pr @r ve @at 191 @HI) of 120-121 days.

At harvest, plants Were@para‘c@mto Ic&es, @s, ls a@ulls Leaves and stems contained
over 96% of the tot& in t@ pla d the@)re W& used for metabolite characterization.

This was accomplished bx&?@C a o ch ato w.« y with authentic standards. The major
metabolic pathways fr: hen - —ﬁurt 1s system were initial breakdown of the
flurtamone in soil to s %er f thh es @sed to subsequently be taken up through the
roots and incorporaémto @e pl as n al c 1tutents A part of the residue seemed to be
metabolized to yle? 14C%thlc s ta{e up he plant through photosynthesis process and was
incorporated  into natiral ant pon The major metabolic pathway of ["“C-
triﬂuoromethylphenyl]—ﬂuﬁ@ne 11@41s s@m was breakdown of flurtamone to yield flurtamone-
trifluoromethyl-N-methyl-mandelaqide, ofgwhich conjugates were supposed to be the major part of
residues in plants. After a@ ydrolysis, also flurtamone-trifluoromethyl-mandelamide and
flurtamone-trifluoromethyl-mandelic acid could be identified.

No quantitative data were provided for the metabolite profiles and the residue levels.

I Materials and Methods

Test Material

[Phenyl-UL-'“C]-Flurtamone (Lot No. 870424) was received from ||| G

The specific activity was 6.2 MBg/mg (168uCi/mg).
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[Phenyl-UL-'*C]-flurtamone

G A

Trifluoromethyl-phenyl-UL-!*C]-Flurtamone (Lot No. CS -14 -
The specbf@ﬁctivéﬁ?&as
NSNS

S

si °$ieseigel with chloroform-
act' and@ere @%

was determined by thin—l@r coglh ma@phy O). @er dopment of the plates the location
of the 1“C—ﬂurtamone\@)ot @ detisgted b&%ﬂiﬁio ra§ The purity of [phenyl-UL-'*C]-

S ¢ & g

Labeled material was purif§ by 4\@
ted and radiochemical purity

2

tetrahydrofuran (15:1) as eld$ibn s

flurtamone was 99,2%and @ purg\ga f [trifhoro yl-plgnyl-UL-'*C]-flurtamone was 97.6% by
TLC determination. Aut%&ic dardsGere @mthes&& by Chevron Chemical Company or

purchased. b\ Q@ &% @ é
S) @© o & N
Soil Characteristi $ Sa loargéil pl—@; 1.&&@organic matter; .
Culture plant: ut Veﬁ&ty: uch&@?%’rly
& ©
Study Design \a Q @%

Plant Treatment and Harvest %
a@ five 1 X 2 flats. The soil in the flats was treated once with *C-
flurtamone (dissolved in acetone solution), when peanut plants were at two leaves stage (BBCH 12).

Ten peanut plants were plante

The application rate was approximately 1.12 kg/ha based on the surface area of the planting flats. Two
untreated control plants were grown in the same greenhouse. The greenhouse temperature was
regulated between 18°C to 29°C and the plants were watered twice to three times a day. Plants were
harvested at maturity with a PHI of 120-121 days. At harvest, plants were separated into leaves, stems,
kernels and hulls fractions. Fractions were pooled from ten plants. All samples were stored in a freezer
(at -20°C), processed and extracted within four weeks after harvest.

Analytical Methods
Determination of Radioactivity
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Determination of radioactivity was accomplished by liquid scintillation counting (LSC) using
Liquiscint cocktail.

The non-extractable plant residues were combusted in triplicate with an oxidizer prior to liquid
scintillation counting. The liberated “CO, was absorbed in 8 ml of Carbamate and 12 ml of

Permafluor. @@

o\& <
Extraction @ N Q @@@
All fractions of harvested plants were pulverized Wlth ice 11&9 ble&@f an@hqu(@ were
combusted in triplicate to determine total radioactive r631d @ ract weg@extracted
twice with acetone, twice with methanol and twice (in metffagiol

els were
extracted twice with hexane prior to the solvent extriwsd 10ns uen @ktscrl ab(@ Allssglvent

3 ractre s@arated@m the
e cogabustedtpr C gstermi .& on.
o

1Z€T.
& @@Q % @

extractions were performed using a Polytron homo
solid residue by centrifugation. None-extractable regi

S &
Enzyme Hydrolysis L O N )
Polar and/or conjugated metabolites wer@ate @nh @e lula§&n 0.@ acetate buffer
(pH=4.6). The samples were 1ncubateth @@Smnt §h>ak1n @ 25°6\For 4 rs. After enzyme
incubation, samples were acidified »@ L téli ,@turat;@witoh onium sulfate, and
extracted twice with methylene chlgde to 1@66 mefa&htqs@)}" extets were analyzed by the
chromatographic methods descri earl@ @ @ @Q

”\7
Acid and Base Hydrolysis & @& @x \%
For acid or base hydrolys1@@f met@oht@mpl olve 1 N HCl or 1 N NaOH in sealed
ampules are heated fﬁ){@ ho@t 106° ate Vere acidified with conc. HCI and
subsequently extrac&%wﬂh@thy]%@er T@ solu & wegg saturated with ammonium sulfate and
again extracted with dich metl@ to ver

chromatographic metho@ @ N
Fe &S

Nonextractable R © @ @ @

Nonextractable restue @re sep%ated f&tlons by treatment with 1 N HCI (at 100°C for 2
hours) followed by 20% NaQ, ydr 1s (at]&mc for 24 hours). Both acid and base hydrolysates
were saturated with ammo@n sulfale andsﬂlen extracted with methylene chloride. The remaining

ohtes Both extracts were analyzed by

bound residue was combusted. @

Metabolite Isolation and Characterization

Flurtamone and its metabolites, extracted with acetone were characterized by HPLC
cochromatography with authentic standards and confirmed by TLC chromatography. The polar and/or
conjugated metabolites were characterized by acid, base and enzymic hydrolysis. Samples were
cleaned up on silica gel 60 H column chromatography and eluted with methylene chloride first until
chlorophyll had been removed. The column was then eluted with methanol to quantitatively recover
the radioactive residue. The polar metabolites were subjected to enzyme, acid and base hydrolysis.
Aglycones released from these treatments were characterized by HPLC and TLC cochromatography.

Mass spectral analysis was performed using a Finnigan Model 9671 GC interfaced with a Finnigan
Model 4500 quadrupole mass spectrometer. Samples for Nuclear Magnetic Resonance Spectroscopy
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(NMR) were dissolved in deuterated methanol and spectra were taken using Varian XL-200
spectrometer.

IT Results and Discussion
&
Total radioactive residues were calculated as flurtamone equivalents. The ag¥hest radloact§e residues
in treated plants were found in leaves, in decreasing order followed by s§ th\aI@a d kédiel. C@r 1
plants from both label treatments showed significant amountg of radm&g’wlt l@g\d hl@’ with
PHI of 120-121 days, contained approximately the same&

10ac§e 1 trat as control
plants. Table 6.2.1-8 shows radioactive concentrations a w) 1str1 @anut y . Q@

- T S & &
Table 6.2.1-8: Radioactive concentration in dlfferenﬁns 0 %anu@ﬂs 0 hen@UL-”@amd

[trifluoromethylphenyl-UL-"*C]-fluga on§ @gﬁ ) & @§ @@@

Matrix [Phenyl-UL-'*C]- ﬂurtamone@ & & uo \i%etenlyzx -14C1-
&7 Ol @ & Muhong O
) N4 &
Control T@@%d ©§ w\\@ C@kr ol o§ @ Treated
[%0] [ppm] (%0 | jgpm] [S %P el eP1%] [ppm]
Leaves 58.6 0.32 4B 01329 684 | Q24 ¢ 853 5.81
Stems 23.3 036 [ 802 Q7 0@% |, N2 .H 0.1 136 151
@y’ N
Kernels 12.2 061 JO L& ¥4 9379 1’2 0.4 0.42
Hulls 5.9 0.63)] 2 [0 1@ | 027 0.7 0.95
%
Total 100 LY | QW00 5 3. Qo 55089 100 8,69

SR, N AN

NS

9 & SRS
& O

Metabolite identificfsion NS @

Since more than 96% of, tﬁ%’total @oaﬁ@e r651 in %gwed plants was found in the leaves and the

stems fractions, they W%mﬁ byg&L forgetabol@@y

Most metabolites fr@he tyy orom@yl -phRyl 1 bed study in these extracts were very polar and

consequently wer@yd%d § and Base. Ras® hydrolysis did not reveal any information. In the
acid hydrolysis study, t % rele@@ was the flurtamone-trifluoromethyl-mandelamide.
elicagtd

Flurtamone-trifluoromethyl-m& leo observed in these hydrolysates. There were also
some other metabolites releef%d by %h@am reatment, however, their identity could not be identified.
Much lower radioactive resu’§

Comparison of the TLC results of

characterization.

concentratlons were detected with the phenyl label study.
the acetone extracts from both labels showed a similar metabolite
pattern. One of the metabolite was isolated and purified by preparative TLC technique. The purified
metabolite was then subjected to MS analysis and appeared to have a molecular weight of 171g. No
additional metabolite could be identified from the metabolism of phenyl labeled flurtamone.

Peanut Oil
TRR concentrations in treated kernel and hulls were approximately the same as of the corresponding

control plants. Thus, the radioactivity in kernel and hulls was most likely the result of *CO,
incorporation into natural plant components. The peanuts were, like in commercial procedures,
extracted with hexane. The extracts were evaporated to dryness and were refluxed in 1 N KOH
solution for 2 hours for cleave of the ester linkage. Fatty acids were acidified to pH 1, extracted with
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petroleum ether and subsequently esterified with boron trifluoride / methanol. The fatty acid methyl
ester mixture was analyzed by GC/MS and by HPLC. GC/MS analysis showed that the major
components were oleic, stearic, palmitic, and linoleic acids. HPLC analysis showed that these fatty
acid contained most of the radioactivity in the oil, thus the observed radioactive residues are the result

of *C incorporation into fatty acid chains of triglycerides. @@
R
N o
FFLE
Bound Residues o\@’ @ §’
Bound residues were hydrolyzed by 1 N HC1 followed b 0% '@G @s pr&@s sepawdted the
nonextractable fraction into carbohydrates, proteins a w 1gn1 ols %’om eand base)

hydrolysates only low levels of radioactivity could part@ sol@t eveycafter

rg
ammonium sulfate saturation, indicating low levels @ 2@10 g;% t in {&se h@olysa@ These

bound residues were suggested to be the result of oli ated @ the@nt matrix
and/or plant constituents. @
& @b $

S 9

Plant metabolism of ['*C]-flurtamone gzas stu @ on nut 1§4dts as@re ex@gence soil treatment
with [phenyl-UL-*C]- and [14C&%ﬂuoro@thyl-§henyl}-{§rta%@ \Qg‘» little or no parent
compound remains in mature pl@ Wth e tr orohyl-pfi%nyl l | the major residues from
pre-emergence use of ﬂurta@le i lan ere m@—tr1ﬂuoromethyl—N—methyl—
mandelamide conjugates. Lo res1du S W oun om t he oiety of flurtamone in peanut
plants. Nevertheless a si@cant oun & d10®1v1ty® trag@ferred to the control plants. The

observed products corn(y@ with @h % lic r s obs@ed 1 er plants.

N
&@\Q% o3 @
rta

NS @‘@
Summary of the metagm of@ n@e in ts &
Metabolism of flurta Wa§vest edi eals (@neat and barley), and oilseed (sunflower and
peanut) following éphca@n ofgy[phe L-'®Y- or ["“C-trifluoromethylphenyl]-flurtamone.
Application was c%ucther@a e%merg r a post-emergent spray.
The most recent studles% W t (cf A 6.R% /02 2012; M-440949-01),
and on sunflower (cf. KC % 2010; M-397170-01) show a
conclusive picture on the metab behd@rour of flurtamone. Translocation of flurtamone and its
metabolites was limited so that ﬁmdue levels in cereal grains and sunflower seeds were low, with
only little differences between pre and post-emergence treatments. The measured levels of the total
radioactive residues in wheat grain ranged from 0.196 mg/kg to 0.362 mg/kg for application rates of
350 g/ha (post-emergence) and 301 g/ha (pre-emergence) respectively. These levels suggested that
total residues at the maximum use rate of 125 g/ha would be no more than about 0.07 mg/kg to 0.15
mg/kg flurtamone equivalents. Over 90% of the TRR could be solubilized and the single metabolite
determined in wheat grain was trifluoro acetic acid (TFA) accounting for 86% - 93% of the radioactive
residue in wheat grain. Levels in sunflower seeds were lower than those in cereal grains accounting for
0.07 mg/kg (0.105 mg/kg with double rate) for an application rate of 374 g a.s./ha. The residue in
sunflower seeds also had a significant portion of extractable residues (66%) predominantly identified
as natural products (linoleic and oleic acid glycerides).
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Levels in wheat straw ranged from 2.3 mg/kg to 16.6 mg/kg for application rates of 301 g/ha (pre-
emergence) and 350 g/ha (post-emergence) respectively. Calculated down to the maximum use rate of
125 g/ha total residue levels would be expected to be of the order of 0.95 — 5.9 mg/kg clearly
overestimating the levels present in treated in normal agricultural practice because of the artificial
growing conditions in the metabolism studies (e.g. greenhouse or Vegetat@ area, protected from
rainfall). The predominant component of the residue in pre-emergance straswas idgntifi%to be TFA

(49%), with post-emergence uses the main residue component would be @\\’ woun 7.5%
Sunflower forage (not used for feed) had similar residue 16&%@7 (0.05

\@n th@eds @i‘l the
same treatment. Also here the major identified component g\? e e w@p rent poysd. It was
mainly accompanied by glycoside conjugates of the ﬂurtne t orm@@l hy y m@@olite.
There was a high degree of commonality in the metabgh pat s of @e cer: and@ﬂow@s that
resulted in the same principal residue compone% As Wth r%a d 1&@tock@1etab , the

)

metabolism of flurtamone in plants included apgnitic g hyééxyla@n (in@nts owed by
conjugation with sugar and malonic acid), N-dghethy, @m a@hydg&%ﬁc/o@ative Q@ning of the
Q N

furanone ring. § &@ @ °§@ @
LS E &Y e
FHE NS S
¢y e &L
% N L NN
S §© BN
@ S
§ &@Q ¥ .9 @& .8

NS & ¥
R @6
o & SERe

N
T8 F
¢ &
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Figure 6.2.1-3: Common metabolic pathway of flurtamone in plant (wheat, barley and
sunflower/peanuts)

9
(@ ¢ and malonyl-
j)]\ gl%)sige cogLug;tesyl
F,c” “oH @@ @ S &@@
F.C TFA _ b" HOY \@ é @
3 fatty a@ @ ~
070 f deelts” O %
/ @ ©F3C .
Flurtamone- L) @ o
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H

Flurtamone-seco-
trifluoromethylbenzyl-hydroxy

F,C

Flurtamone-trifluoromethyl-
mandelic acid

Flurtamone-trifluoromethyl-

Flurtamone-trifluoromethyl-
mandelamide N-methyl-phenylacetamide
OH
F,C
O

Flurtamone-TFMBA



B . Page 41 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

CA 6.2.2 Poultry

The previously available hen metabolism study (Norris, 1996) was conducted using flurtamone
uniformly radiolabelled in the trifluoromethylphenyl ring and investigated the residues in the hen as a
model for poultry. In the current study the metabolism and excretion of [phenyl-UL-'*C] flurtamone in
laying hens were investigated to complete the metabolic pattern (* denotes tl&@a el position).

S @*@g@

Report: KCA 6.2.2/01, Authors<]l
) N\ 4 N N
(@) .y Y A @@ R
Title: Amendment no. 1 t&hPhenyPL-"@Jturtapotie: Mdgbolisph the Laying Hen
X

ReportNo & | ENSa-12-0166 w_° ©© \ﬁate:@f"ém@% N
Document No | M-448149-02- @@ & @ A N

&
etabolism in Livestock

Guidelines: OECD—Guid@le fo@g Te i%of %%ﬂcal@%@vo. 5% ,
60 ;
N

US-EPA, Rs¥idue Chemisg@OCSERY60.
EU RegiBtion }@?/20 S S @%

GLP Yes o0 o Q9 Y Q&

) 5)
Testing Facility | B Cro;g@ence @i, D pme@u Envidnmental Safety — Testing,
e

; N
and Dates gﬁn F:m% rm ¥ g &%) sﬁ@
xpegnz%ﬁtal : 1. 011@99.032012
i\

9
A O
% ©© Q\m mmagy
e & &0

Six hens were orally do& onc %ﬂy i@he @ng for 14 consecutive days with an aqueous 0.5%
Tragacanth® suspension of @

mg;@ bod: @leight which corresponded to 16.67 mg a.s./kg dry
feed/day. The animals were Yirifi it abo&ix hours after the last administration. Total radioactive
residues (TRR) were determined @aily in tl@eggs and excreta, and at sacrifice in the dissected organs
and tissues (muscle, fat, liver, kidney, skin and eggs from ovary/oviduct). Eggs, muscle, fat, liver and
excreta were extracted and analysed for parent compound and metabolites.

The overall recovery rate was of the total dose 90.06%. The remaining radioactivity was expected to
still be present in the gastro-intestinal tract at sacrifice. Until sacrifice, the excretion of radioactivity
accounted for 89.31% of the total dose. On average, only 0.27% of the total dose was measured in the
eggs and about only 0.47% of the total dose was recovered in organs and tissues.

The concentration of radioactivity in eggs ranged from 0.022 mg/kg at day one to 0.143 mg/kg at
sacrifice. Following a linear increase, a plateau level of about 0.1 mg/kg was reached approx. eight
days after the first administration.
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In the organs and tissues, the highest radioactivity concentrations were determined in liver (0.953
mg/kg) and kidney (0.511 mg/kg) indicating the significance of these organs for excretion and
metabolism. These values corresponded to 0.16% and 0.02% of the total dose, respectively. The
residue levels of liver and kidney were followed in decreasing order by those found in the skin (0.103

mg/kg), subcutaneous fat (0.095 mg/kg) and muscle (0.045 mg/kg). @@
Flurtamone was moderately metabolised into major and several minor and"@iavce metaboh & The most
prominent constituents of the residues were parent compound (between 7% the

and the metabolite flurtamone-desmethyl (between 7.0% and, 45. 7‘&Qf th&@’RR) %oth@’najor
metabolite was flurtamone-mandelic acid in muscle (10. 8‘V T 'i\ whgfé&b as @ 1de ed as a
minor residue (< 10% of the TRR) in eggs and liver. \@7 @

Flurtamone-trifluoromethyl-hydroxy-gluA  and ﬂ on @des hyl tr@oro yj§mxy,

flurtamone-trifluoromethyl-hydroxy and ﬂurtamon @* -py@ onere 1@t1ﬁe minor
metabolites. @§ @@

The identification rate was approx. 47% in eggs@% 1&%501 @l% giﬁt and@% m& er.
The metabolic profile of excreta was simila & thosf th @ggs organsﬁnd %@es but higher
proportions of the metabolites ﬂurtan@ -desfadthyl- @ﬂuor@etbyb @and flurtamone-
trifluoromethyl- hydroxy were detected. djte ma@metab&hc re ns 1@e layzg hen follow known
metabolic pathways like hydroxylatu{@f @1 uo (@ thy]@henﬂ@mety @owed by conjugation

with glucuronic acid, hydroxyla$ and ent e f@ om@ a pyrrolinone moiety,
oxidative ring opening of the fi @I‘ @r cle@age @egradatlon of the carbon

chain and N-demethylation. X
@Q S %@ & @ \%
SRS &

o\@ \©§ e% nd%@hm@

Test Material: @

1ety

V\\h S
IUPAC Name . \?@7\9 ﬁmm@% hy@*i)xy 3“@’1ﬂuoromethyl)lﬁhenyl] -2-phenylfuran-
[
Code name AN Q A 758@RE 4&%\?5 RPA 590515)
Common name %\Q ’ @:\) F@amo@) K@
Empirical formula N Q@gHm&NOz @E&’
Molar mass 333 é@?fmol(\@
Labelling position v\ [PI@XII—U&NC]
Specific radioactivity §7 MB%g = 117.3 pCi/mg (delivered sample before
diodilution)
3.50 MBg/mg = 2.10 x 10® dpm/mg = 94.59 uCi/mg = 31.53 Ci/mol
(sample after radiodilution)
Radiochemical purity > 99 % by radio-HPLC and > 99 % by radio-TLC
Nonradioactive test substance = Batch AE B107587 00 1B99 0001
Chemical purity 99.5%
Dose level 14 oral doses of 1.01 mg/kg bw/day by gavage
Vehicle 0.5 % aqueous Tragacanth® suspension
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2. Test Animals

Species Laying hen (Gallus gallus domesticus)

Strain ~White Leghorn* = |

Breeding facility

Sex and numbers involved 6 hens out of 12 animals were chosen for the €st. The hens were
selected by maximum egg production. &

Age about 22 weeks S § o

Body weight 1.36 at delivery, 1.55 kg at first adrmn],s@tlon %5’ kg atSacrifi®

Acclimatization 14 days %o Q)

Identification Cage labelling and wing ta@y t ..... &N °

Housing %\l')fens X%‘

During the acclimation
electropolished stamle@ne

S fo oult
collection of excret :
)- &
During the wh esti

stainless stee@tabo sm cag
quantitative . lectidRof e -.-?7 4

N
dlty - 57%.

Room @jfiperaiye 22 - 30°C, @
— 15 f@yes per hour

16 héght / S@ark C@%le air.c

Feed and water

\wereﬁl with “RWZ %éﬁe 20 N/Ieh%\\a)pulverlsed chicken
s\? d.

ed not azgertlﬁe 'was not checked for
nta thl’l ordln o curi@t star@s. The feed was

suppifg y egé}élls a arlne shells during the
<mat10 erio fe ons t on was recorded by back-

K @ ghi rmg exp an consumption 96 g/day/hen),

Study Design

Dosing o\@
In order to reduce the S 01ﬁ

@pwte ad li R §
©© 7 @@ 3

”\9
@@ T

ioac 1ty g@ .34 @q/mg to 3.5 MBg/mg the radiolabelled test

compound was mix 1th t@ non g 101ab d te@ ompound For the 14 administrations, 4 dosing

suspensions in 0.5% aquge . 4 Tra
four administrations. Th&radlo

nth® re ptepared and each suspension was applied for three to
elle @ sub ce was proved to be stable until the last dose.

The oral administration Was%irrl out wg@oa knob cannula attached to a glass syringe. Immediately

after dosage, the swallowing re
The hens received a mean dose
weight of 1.55 kg this is corre

was supported by a gentle massage of the throat towards the crop.
of 1.57 mg (3.30 x 10® dpm) per animal and day. At a mean body
sponding to an actual dose of 1.01 mg a.s./kg bw. The amount of

radioactivity of the actually administered amounts served as reference for the calculation of total

radioactivity in the biological sa
dose level was tolerated without

Sampling of eggs and excreta

mples. The administration volume was 1.58 mL/kg body weight. The
any observable toxicological symptoms.

During the acclimatisation and test period the egg production was 113% and 120% of the target value
(324 per year) respectively. During the test, the cages were inspected for egg production once daily

and the number of eggs was rec

orded for all hens. After sampling, the eggshells were discarded, and
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the content of each egg were weighed and then thoroughly mixed. An aliquot of each homogenate was
mixed with scintillator for radioactivity measurement by LSC. The remaining samples were stored at
ca. — 18°C until metabolite analysis.

The excreta of each hen were collected once daily from the collecting @ as quantitatively as
possible. The individual samples were homogenised after the addition of"si%yter before reiordlng the
total weights. An aliquot of each fraction was processed for r acti @mea@reme
combustion/LSC. The remaining samples were stored in a fregzer until Retab ana $
%g ol IS5 S

S & & x
Sacrifice and sampling of organs and tissues @ {Z%\? % \@7 Q@
The treated hens were weighed and sacrificed ca. 6 ho after last (@™) doggge. Thednimalgwere

anaesthetised using carbon dioxide, sacrificed by pit a %(san&@ated@ he oggpns and

tissues were prepared immediately after sacrificg, Verﬁg gaébladd@@qd @ leg and

thorax muscle, skin without subcutaneous fat, gfcuta e a@d e&gj from@e ov@and oviduct

were sampled immediately after sacrifice a \thelr sh ts @ QY ed @ gall bladders
@ fro

were punctured for the collection of the@ ﬂ@whio@was &en stg& ) for an optional

metabolite analysis. @ NN S XL 9
< A @ Q K
N R & &
Sample preparation Ao O . & \\
After dissection, the organs or ti& sappies tran 1@} ice-c@pled vessels. Skin (without
subcutaneous fat), liver, kidne mus%@éam ples and s fafas well as eggs dissected from

the ovary and oviduct were, o prepae repd
the individual animals WC@})OO efo Q5" @ RSye prepared from day 2 to sacrifice
(day 13). Composite sa@les O@ﬂxsd%eg andhorax), sttbcutdneous fat and liver were prepared and
excreta were poole %er dﬂ@ to &1@ 13 f@ all als. @he individual samples were thoroughly

ix, corresponding samples of

homogenised and an aliq f ea tissppulp @ weighed, and prepared for radioactivity
measurement using con@stio C. T*samp@w vided into equal portions and stored at ca. -
18°C until metabolitd analy&®. ForGkin @ the@omogenates of kidneys and eggs from the
ovary/oviduct the @ wasslow an@ﬁerefo m@ooli‘ce analysis was performed.
S & &

The total radioactive residue &t)eac ol w&d determined by combustion/LSC (solid samples) or
directly by LSC (e.g. com@red egddand @gacts). Eggs, muscle, liver and excreta were extracted
three times with acetonitrile/@ 8:2 (¥v) and finally with acetonitrile/water (1/1; v/v). The
conventional extracts were coni®ined, except for samples with low amounts of radioactivity and/or
high matrix contaminations. Remaining solids of liver were exhaustively extracted twice with
acetonitrile/water (1:1; v/v) under microwave assistance, followed by acidic extraction with 1 N
hydrochloric acid at ambient temperature and then with 6N hydrochloric acid at 100 °C. The combined
conventional extracts were subjected to a clean-up step using an SPE-cartridge. All extracts were used
for quantification of parent compound and metabolites by HPLC.

Radioactivity measurement

The measurement of the radioactivity in the liquid samples was carried out by liquid scintillation
counting (LSC). All solid samples were combusted in an oxygen atmosphere using an oxidiser. The
released *CO, was trapped in an alkaline scintillation cocktail and the radioactivity was determined by
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LSC using aliquots (1 - 5 replicates). Quenching effects were automatically corrected using an
external standard and a quenching library. The instrument background was automatically subtracted.
The amounts of radioactivity found in the excreta and in the organs and tissues at sacrifice were
calculated from the radioactivity concentrations expressed in terms of "administered radioactivity".
The percentage amounts in the organs were obtained by multiplicatio @0‘ the respective dose
normalized concentrations with the corresponding percentage wet weight c&&brlbutlon to the total body
weight of the animal. For all samples, the limit of detection (LOD) wa ablj @ at a@romr@ly
20 dpm per aliquot after instrument background correctiong The hn& f ﬁlﬁca@g (L@ was
established as 2 times the background radioactivity (dpm) o&ch 1me& etho& %9\

@
| . @ % @ S
Metabolite analysis é)% @ ® 0w
The prepared extracts were subjected to HPLC usi%@ re@d p]@ colu (Cl@and t@%lu‘[ing
solvents water/formic acid 99:1 (v/v) and acetomigrite/fopic aciio: 1@9@ ingthe gra nt mode.

Detection was performed by a UV- (254 nm) a radj <%‘[op tectgi%wth a@hd g sc1nt111ator
In order to check the completeness of the e ﬁ@on tHextr of egiy>mug zx fat, r and excreta
were injected, re-collected, and radioass by &SC. Ty chromiatogrphic Tegpvery was at least
95.2%. The recovery of the DCM/MeO actm@after S conventional ff¥er extract was only
30.8%. However, this fraction repres&@d 2‘V the @@ %beref ts contribution to the
overall recovery in liver extracts %¥as no@i Th&%fore @& Was %@acluded that this HPLC
method was valid for establishingznetal e no \11ﬁ @radwactwﬁy remained on
the HPLC column. Radiolaletled &% no&label%y refe 0

chromatography for 1dent1ﬁ Hon ofretabalifEs.
graphy oRueabaly & \Q
Remaining solids after@onver@)nal % ractl of ¢ exhaustively extracted with
ance,

acetonitrile/water (1/} @//V) @ﬂ‘lg @crowa@ ass%
hydrochloric acid. Kﬁomb@i co&@mon@xtra sgand thgexhaustive extracts were purified using
solid phase extraction (SPRJ): Th rifi onal s@dicrowave and hydrochloric acid extracts
As a second chro graph@® methQ, on@ime ional thin layer chromatography (TLC) was

unds were used in co-
owed by acidic extraction with

were concentrated and séﬁsequ q

employed on pre—]@é@ed, @ss—ba TL ates@i radioluminography for detection of radioactive
spots. As a solvent syst@a mixtre of ichlo O@thane/methanol/aqueous ammonia solution (25%)
(40:10:2, v/v/v) was used and @plat@ere d&¢loped over a distance of about 16 cm.

The electrospray ionisation \ass s Lra (ES% were obtained with a TSQ 7000 _
_.). The HPLC instru % used @’r chromatography was an Agilent HP1100 (_
_). The ﬂow@m the HPLC column was split between UV-detector followed by a
radioactivity detector (_) and MS spectrometer. 1H-
NMR spectra were obtained using a 600 MHz NMR -spectrometer (_

1

Radiolabelled reference compounds were isolated in a metabolism study in lactating goat (-

_, 2013). The non-radiolabelled reference compounds were

provided b |
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Storage Stability of Residues

During the study, all samples and extracts were stored below -18 °C or for a short time in a
refrigerator. All egg samples and edible organs or tissues were extracted within five to eight weeks
after sample collection. Quantitative analysis by HPLC was performed within two to four days after
the start of extraction within one day after the last clean up step. Therefore, @esﬁgations on storage
stability of the residues in the samples were not necessary. N .

& @ O P
Comparison of the HPLC chromatograms recorded at differegt times d t&@

Yo

tudy. §§pwe t the
profiles of the extracts did not significantly change during th@gsanalyt{Gal W@p tm@erlo@ at least
X “@

approx. four months. Hence, it can be concluded that thgGmeta P ro%s repResent tl@@emdues in
the analysed matrices and samples at sacrifice or samp o @ Q RS
g o & H .G &

Y OSSOSO
RO &
& QLG EF
11 Resu& dcusz@@ @§, o @ @
SES o &
Recovery and Elimination of Radloacn@ . Q o& N @

N
The recovery of radioactivity in layin f%hs af@admk&lstratlo@%f an&®Q§rag 3
[phenyl-UL!'“C] flurtamone per kg bv% @4 co&cutm@ays 1@rese &g
overall recovery accounted for 9 c@‘-e to@y ad@%mer@dose \Fhe remaining amount of
radioactivity (approx. 10%) Wpec@to sti{Be pre@nt B gas@r testinal tract at sacrifice,
due to the short period betwe las&dml ation@wd sacfdice.

P @3‘ I@* “@* § \%

Table 6.2.2-1: Distribu:g(@ of rgsidues 1@5; cle fi §Ver kidney of laying hens following

oral 15t@n of ally es of@henyl 14C] flurtamone at a dose rate of
7Kg oS
%& f\ .{7@

.. D @ Concentration of

Sample b\ total radioactivity
N [mg/kg]

Liver @ (@) @ 0.953
KidnY~ é@ § S i 0.511
Eggs from S%&ry/o uct @@j ©\ 0.05 0.297
Muscle, total $ S & o3 0.045
Skin, total % QX 0.03 0.103
Fat, total N 0.08 0.095
Organs/tissues, total 047 | -
Eggs 0.27 0.096
Excreta, total 8931 | e
Total Recovery 9006 | -

Levels and Time Course of Total Radioactive Residues in Eggs

The radioactivity levels measured in the egg samples from all animals are presented in Table 6.2.2-2.
The concentration in eggs ranged from 0.022 mg/kg at day one to 0.143 mg/kg at sacrifice. The
residue level of the eggs collected from the ovary and oviduct at sacrifice (0.297 mg/kg) was by a
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factor of 3.1 higher than the mean level of the laid eggs collected at sacrifice (0.096 mg/kg).
Following a rather linear increase a plateau level of approx. 0.1 mg/kg was reached at day eight.

Table 6.2.2-2:  Time course of total radioactivity in eggs following oral administration of 14 daily
doses of [phenyl-UL-'*C] flurtamone at a dose rate of 1.01 rng/

st | aamn, | Somiversreen [ Colgionengtons ) o,
first admin. [d] no. (mean) @ 1 % @
i s e

0 - T S F

1 2 0,007 @3 g@@% o.og@ Q@

0 © o

2 3 0. O, Q@ @4 © éy
3 4 @7 @\ BN &%.058 > @ﬁ
4 5 © .04@ Q@g ‘&© 0. 6§ @@

5 6 t&\@ 0.088 & S @ @&

6 7 @ Q77 @& @@ 0@9.090@@’

7 s @@% 009 o § 0 1@

8 9\@ §9 o@ @© Q& 7

9 &9 @b R N . e.111
10 @i Q§ Vo.nz@j& @ e olls
1 €§12 Y & 0 S \%\ 0.118
12 @@9 6@‘“ @% 23 $Q o> 0.114
B g | Qi 9 @0.245;@ @E? 0.114
1325 § ORRS N

: ) N o o 0.143

A ' S z

----- #no egg coll N @ N @
"@i% g & & s

Total Radioactive R&gdues i %isseéd Ors ar@f%ssues

The concentration, e t(@ radi&ivitythe e&@ected organs and tissues at sacrifice is shown in
Table 6.2.2-1 (last olux@. The@ghe nce{@ions were determined in liver (0.953 mg/kg) and
kidney (0.511 mg/kg) reflectj the@liﬁ e of these organs for metabolism and excretion. In
relation to the totally admin@?red a6, thesvalues corresponded to 0.16% and 0.02%, respectively.
The residue level of the eggs (@ted fr@% the ovary and oviduct at sacrifice (0.297 mg/kg) was
higher (factor 3.1) than the lev

levels of liver and kidney were followed in decreasing order by those determined in the skin (0.103
mg/kg), subcutaneous fat (0.095 mg/kg) and muscle (0.045 mg/kg). The residue level of the total
skeletal muscle corresponded to about 0.13% of the total dose assuming a 40% contribution to the

of the laid eggs collected at sacrifice (0.096 mg/kg). The residue

body weight. Assuming values of 12% and 4% of the body weight for fat and skin, the residues in both
tissues accounted for about 0.08% and 0.03% of the totally administered dose.

Extraction Efficiency of Residues

Eggs (day 2 to sacrifice), muscle, fat, liver pools as well as excreta (day 13.5) were extracted four
times with acetonitrile/water mixtures. In addition, solids of liver were exhaustively extracted with
acetonitrile/water (1:1, v/v) under microwave assistance. After purification and concentration, the
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resulting extracts represented 84.1% of the total radioactivity for eggs 71.8% for muscle, 96.2% for
fat, 50.2% for liver. With regard to the liver exhaustive extraction with microwave assistance, with 1N
hydrochloric acid at room temperature and with 6N hydrochloric acid at 100°C the extracts
represented 13.6%, 1.8% and 21.1%, respectively. After all extraction procedures 86.7% was extracted
from the liver. @@

After all extraction procedures, the residue levels in the remaining solids O@ggs, muscle gnd fat were
below 0.05 mg/kg. From the liver, sufficient extraction was achieved ogh aft @st e@actio@ep
under very harsh conditions (6N HCI, 100° C) down to a Tg{ Valuxos K 0% @1 e@ﬁning
solids. @ &\ @ {g\:\’

After clean up, 64.8% to 94.5% of the TRR were recover rom ntlta&@& HPEC analysis.

The radioactivity concentrations in the post-extractio hds ount@to O mgke (16.8%p) for
eggs (0.013 mg/kg (28.2%) for muscle, 0.004 mg/k 8"/§fat mgAsg (13 @) for @r.

S
A summary of the extraction efficiency is shown ] Q@ K© @§ @

Table 6.2.2-3:  Extraction efficiency of eggs fn}scle @ and &@r sa %s le QY 1ng
administration of 14 da11y of@enyb\y 14C@m@@ ta %3 rate of
1.01 mg/kg C}? ) N @@ A@ @
o\@Egg @ @ My Q& o@ Liver
X S A N G
TRR [mg/kg] @ W% Y 045 ST §9.095 0.953
@ %Tﬁl@x mg/k %g{oﬁ\ﬁ 5 g ‘i/@ﬁ{ mg/kg | % TRR mg/kg
Conventional extraction Y | 84D Q& 1 | o008 0334962 0091 | 502 0479
Microvawe extraction L N 9 & & @ --- 13.6  0.129
IN HCl extract e LN N Q- 1.8 0.017
6N HCI extract < & -9 Lo -V 21.1 0201
Totalextracted AN | 4.1 @\T&l 4@}71.8 @@@.033 962  0.091 | 86.7  0.826
Post-extraction solids (PES@ &@6 02&@0.012@9 2?§§2§7 0.013 3.8 0.004 13.3 0.127
Accountability O QT i0gg 0086 | 100 0045 | 100.0  0.095 | 100.0 0953
D O o o &
@ @ @ ©© o,\©

g
Quantification, Identlﬁcﬁn and%]ara@lsat@%f Residues

Parent compound was identifiéd By HRE RC ang

C-chromatography in eggs and fat and by HPLC co-
chromatography in muscle, liver a excre

Flurtamone-mandelic acid was )@?A fied by HPLC co-chromatography in the extracts of muscle and
excreta. Flurtamone- trifluormethyl- hydroxyl-gluA was identified by HPLC co-chromatograhy in the
conventional extract of liver (conventional extract and DCM/MeOH fraction) and excreta.
Flurtamone- desmehtyl was identified by TLC and HPLC co-chromatography in the exctract of eggs
and fat and by HPLC co-chromatography in the extracts of muscle, liver (conventional and microvawe
assisted extraction) and excreta.

Following identification of parent compound and metabolites co-chromatography, they were assigned
to peaks in other matrices, by comparison of the profiles. The metabolite flurtamone-dihydroxy-
pyrrolinone was identified in the extract of muscle, liver and fat by comparison of the metabolic
profile with the according HPLC profile from the goat metabolism study also using the phenyl-UL-'*C
- labelled test compound [KCA 6.2.3/01] where these metabolites have been identified with
spectroscopic methods.
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Distribution of Parent Compound and Metabolites in Eggs, Organs and Tissues

The distribution of the parent compound and metabolites in eggs, organs and tissues is summarised in
Table 6.2.2-4. Identification rates in the different matrices were ca. 47.1% in eggs, 39.1% in muscle,
94.5% in fat and 36.8% in liver. For egg muscle and liver further 27@%, 25.8% and 46.8%
respectively were characterised by their extraction and chromatographic b iour.

> O O
N @ O @
Table 6.2.2-4:  Radioactive residues of parent compound andqugtabolitgsin ¢ nd e@%}e or and
tissues of laying hens following oral adminis&on E§L4 da@oses@phegff

PO Ay

C]flurtamone at a dose rate of 1.01 mg/ké}a .
N
@ N\ S N
B Sovudd (@ B [ S
TRR [mg/kg] = 0.096, N045: Q95 ¢
Compound (flurtamone-) % TRR mgfkg™\% T]@mg/ SP% TRR, mg/k§
parent compound 22.1 0N Q 0. 45@ 0.%
mandelic acid 1.8 2éh2 .8 X )
trifluoromethyl-hydroxy-gluA 4.1 %.004 Si-%-) = c@ N
yl-hy, ) I &
desmethyl-trifluoromethyl-hydroxy @Q 0.0@ ---@ - @ -— o\@_-- @
trifluoromethyl-hydroxy €5 § O.@ 4§ 0.0,
Desmethyl 870 _&bi6 dr2 o0l |43
dihydroxy-pyrrolinone @ I b—-- O =5.4.0.002 Q.Z *~7003
Total identified L7474 0.0480 | 39.8_0.018F 94.5_0.089
unknown 1 N Q __\V? O @ - N
unknown 2 § 4@ @- 22 G:/?)l 1 % - - -
unknown 3 S &1 Q- D3 Qoo
unknown 4 > . \@ @’ 0.(@ 1 0.0(@@
unknown 5 o\@ é& . D) - § - - 6.6 0.062
unknown 6 Q O > QL 0.8 0.007
& N N @
unknown 7 Yé & B §© - @——— - - 0.2 0.002
unknown 8* D @@ 0.0@ 3 0.001 |--- 221 0211

unknown 9 b\ I. 1 é& -..- - - — —
& o din (%

unknown 10 1.3 001 & 1.7 0.001 |--- - - -

unknown 11 @ © @\ 4. ©0.0(),4é§ 23  0.001 |--- -- 4.0 0.038
unknown 12 \¢ é@ Y R 0QEY | 25 0001 [~ o |

unknown 15%* % % T 3 7.7 0.004 |-- -—- 4.8 0.046
unknown 16 @ éw 1.2§ 001 1.5 0.001 |-- -—- 1.4 0.013
unknown 17 \¢ 0.7 0.007
unknown 18 @ Lo 3.1 0.029
unknown 19** 8.1 0.008 |--- -—- -—- - - -—-

unknown 20 1.2  0.001 |-- -- -- -—- 0.8 0.008
Total characterised 273 0.026 |25.8 0.012 |<0.1 <0.001]|46.8 0.446
Analysed extract(s) 744 0072 |64.8 0.029 945 0.089 [83.6 0.797
Extracts not analysed 9.6 0.009 6.9 0.003 1.7 0.002 3.1 0.029
Total extracted 84.0 0.081 |71.8 0.033 [96.2 0.091 |[86.7 0.826
Unextractable (PES) 16.0 0.015 |28.2 0.013 3.8 0.004 |133 0.127
Accountability 100.0 0.096 |100.0 0.045 |100.0 0.095 |100.0 0.953

* Peak in the muscle extract contains also flurtamone-desmethyl-trifluoromethyl-hydroxy.
** Peak of unknown 19 in egg contains also a minor portion of flurtamone-trifluoromethyl-hydroxy.

# group of several minor metabolites
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Metabolites in Eggs

Major metabolites in eggs were the parent compound flurtamone (0.021mg/kg, 22.1%), and
flurtamone-desmethyl (0.016 mg/kg, 17.0%). Further metabolites were flurtamone-mandelic acid,
flurtamone-trifluoromethyl-hydroxy-gluA and flurtamone-desmethyl-trifluoromethyl-hydroxy. They
were detected in low amounts <0.010 mg/kg and below 10% of the radioac residue in eggs. The
minor metabolite flurtamone-trifluoromethyl-hydroxy coeluted with the own metabolite 19. The

0.0,@ ke @ 10%gFRas

regarded as characterised. Ten minor metabolites remained U%{pown h lei an 0 n;\? and

quantified region containing both compounds, which amounted to less t

<10%). NN
0. R O N

In total, 47.1% (0.045 mg/kg) of the radioactive residue i @Q 25 WK 1del@ed. § S

y & e P

© NS S
Metabolites in Muscle & PO & S @
The main metabolites in muscle were Flutaerpe des@hyl,@@%lch émoun@ to .QS;} mg/kg
(14.2%) and flurtamone-mandelic acid (10. 8% gxg) pag&%& compund, Ji\z, amone was
only a minor component, and was quant1 Din an@mt \@' .002 4 /kg\ %). or identified
metabolites were flurtamone-desmethyl- trt@ yl-hyéjyoxy, @uta ﬁ@-tnﬂl@o methyl-hydroxy
and flurtamone-dihydroxy- pyrrohnone ( %, aQd less than 0. /1@ Q@

O o & &

Sy
The identified metabolite ﬂurtgne de@thy o %yloh@:gr xy@ eluted with the non-

identified compound “unknown Thexjuanti reglécont %ﬁl ompounds accounted for
less than 0.005 mg/kg (< 10%§he r n wagregar%d as c@cter&@%me unknown metabolites
were quantified in amoun‘§ &Q mg/]% <1 g @ §\
In total, 0.018 mg/kg (39 ent, S Q@ @Q@

$

<
Metabolites in Fat &@ @ %© 3 °\® @Q
The main metabolites 1n°f ere @ ounﬁrtan@ (0.041 mg/kg, 43.7%), and flurtamone-
desmethyl (0.043 mg/l%,\ 45.7% Q& inor getabolites flurtamone-trifluoromethyl-hydroxy and
ﬂurtamone-dihydrm@yrrol@e we® detec@ in a@@unts of 0.002 mg/kg (1.9%) and 0.003 mg/kg

(3.2%) respective O o
g O
In total, 0.089 mg/ (9@ ) wetidentified. @

S .9
Metabolites in Liver v @ %

The extracts from liver containe y mirtF components (below 10% of the TRR). Parent compound
represented only 0.012 mg/kg

.2%). Identified metabolites in these extracts were Furtamone-
mandelic acid, flurtamone- trifluoromethyl-hydroxy-gluA, flurtamone-desmethyl-trifluoromethyl-
hydroxy, flurtamone-trifluoromethyl-hydroxy, flurtamone-desmethyl and flurtamone -dihydroxy-
pyrrolinone.

Ten unknown metabolites were detected in then separate peaks. One peak designated with “unknown
8” was a broad region eluting within up to approx.10 min from the column, representing 0.211 mg/kg
(22.1%). Concluding from the shape and of the peak it consists of several minor metabolites. In total
0.351 mg/kg (36.8%) were identified.



B . Page 51 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

The metabolic and excretion behaviour of [phenyl-UC-!*C]flutarmone in laying hens can be
characterised as follows:

e The concentrations of radioactivity in eggs and edible tissues were relatively low if compared to
the dose level and the dosing period of 14 days. @@

e The evaluation of these results should consider the fact that an jgxaggerated d(@ level of
16.67 mg/kg feed/day was administered. Furthermore, the signiﬁcar@mou&@ radi@ctivit@@/as
detected in the excreta and the relatively high radioactivi%jn kiddgy and»@r at &3 iﬁ@prox.

Q,

six hours after the last administration indicate that the &@dues@ fur@ metﬁise%& finally

eliminated. @@ > R § S
e A residue plateau level in whole eggs was reache@?ithi,n tes&@riod oxi@ely @Be gh
day after the first administration. $ Q\\ @ S & @

A,

e The main portion of residues (71.8% to 96.2@(16})6@}; on@ m@ was&wie@extracted
from edible organs and tissues. After clean @ 64.% e Rl@ re r@%red for the
quantitative HPLC analysis. %& Q g@ @§ o*\% @

e Overall, 36.8% to 94.5% of the TRR jxggs @ edibg@)rganéa%’nd tizsired we@ identified. Major
compounds were the parent compoufet] ﬂu@one @E ﬂu@one %met Qb 1n eggs and fat and
flutarmone-mandelic acid and ﬂ:g%rm desn@yl i@msel liv€~ all compounds were
below 10% of the TRR. Four r@br me@Politggyere i %tiﬁe@ N

& me@ ydrégy an@ﬂurt@one;t@@oromethyl-hydroxy were
detected as major metabifes in“the ex@eta. P@)t co@poun. tarmone was only a minor
F & & & K{KE

S .0 o0 & O Y

S > Q

° @ @ & @

S G

NS o O T

The overall recovery ratg @s of totse O@6%, Iﬁll sacrifice, the excretion of radioactivity

accounted for 89.31% 0&1@ to@osaﬁ@n av e, onl®.27% of the total dose was measured in the

compound.

eggs and about only % oftite tota @ose recoired in organs and tissues.
Following a 1inea1?39creas@total oacti@ res' levels in eggs reached a plateau level of about

0.1 mg/kg eight days aftégthe fi sgdmh@%rati o
In the organs and tissues, th@%ghedio @Vity concentrations were determined in liver (0.953
mg/kg) and kidney (0.511 %kg osp %g to 0.16% and 0.02% of the total dose, respectively.
The residue levels of liver and @y were followed in decreasing order by those found in the skin
(0.103 mg/kg), subcutaneous fat {0.095 mg/kg) and muscle (0.045 mg/kg).
Flurtamone was moderately metabolised into major and several minor and trace metabolites.
The identification rate was approx. 47% in eggs, 39% in muscle, 94% in fat and 37% in liver.
The metabolic profile of excreta was similar to those of the eggs, the organs and tissues.
The main metabolic reactions observed in the laying hen are:
= Hydroxylation of the trifluoromethyl-phenyl moiety, followed by conjugation with
glucuronic acid
» Hydroxylation and rearrangement of the furanone to a pyrrolinone moiety
= Oxidative ring opening of the furanone moiety, followed by cleavage and degradation of
the carbon chain
»= N-demethylation



B . Page 52 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

On the basis of the results of this study it is concluded that the metabolism of [phenyl-14C]flurtamone
in hen is well understood and a metabolic pathway of [phenyl-'*C]flurtamone in the laying hen is
proposed (Figure 6.2.2-1).

&
Figure 6.2.2-1: Proposed metabolic pathway of [phenyl—UL—”C]ﬂurtamon@?x lay‘inxgohens IS

o (ON
HO

OH

Flurtamone-mandelic acid

yé @am ifluor @zh -Varox Flurtamone-desmethyl-
o\@ e ‘ @@8 Z& Y trifluoromethyl-hydroxy
() @Q
@)

Flurtamone-trifluoromethyl-hydroxy-gluA
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Metabolism of trifluoroacetic acid in poultry

Report: KcA 6.2.2/01, [INNEGEEEEEEEEEEEEEEE - 2013

Title: [1-'*C]Trifluoroacetic acid - Metabolism in the Laying Hgn
Document No: | M-463376-01-1 9
Report No: EnSa-12-0648 > D o 9

(ON Z
Guidelinesand | OECD guideline 503, adopted 8-January-2007, (&~ , > @ §/
py S

data requirements: | US OPPTS guideline 860.1300 S N O
Compliant with EU Regulation (E@’No.o 7/2@ am d b@ommission
Regulation (BU)No 2832013 . @ g .9 & o ..
GLP Yes S °\\U SN @7 hu @n\\’
v N

>
A metabolism study with “C-labelled ﬁu %@'Iuor %tate@al@ wasnducted with six
laying hens as TFA revealed to be aonz%{or m@olite@» plan Ghat w@ trea@with flurtamone and
are intended as poultry feed. Thisgt}dy is@eed&%@r a ary ﬁ%s@as&sgﬁent including food of
animal origin to address the trans@f TF&@esi% rom ©'\ dstuffS~o eg@nd edible animal tissue.
TFA was orally administere(@r gavage as “@%Na—@ to @en&@ 14 consecutive days with one
dose per day. The dose@ek@es tri roac@ ac@%FA, was 0.50 mg/kg bw/day
corresponding to 7.84 p@TFA@ry %day. @ Q S
@ 0© @ ©© °\® @
The radioactive resées i \gs re@fed a @pidue &@teauay 7 of dosing amounting to a mean of
0.391 mg TFA equivalgqg (equ/@afte dailyxa%ministrations. The birds were slaughtered
six hours after the 1as§i sea e raghivactiy, sidues@vere determined in edible organs and tissues.
Average residues fr&h’six Biells acggunte ©r 0.0 g equ/kg in fat, 0.615 mg equ/kg in muscle,
0.760 mg equ/kg i%ve% r@qu/ g in kid@, and 1.101 mg equ/kg in skin.
)

The samples were extracted%% ace@ﬁtrile@ter and the extracts analysed by radio-HPLC (reversed
phase) and radio-TLC (straight se). I@dntification of the radioactivity in all samples using co-
chromatography with authenticf@TFA reference and two chromatographic methods with different
modes of separation generally showed only one chromatographic peak that was unambiguously
identified as TFA. No other radioactive peak appeared in any sample. Therefore, the conclusion has to

be drawn that the total radioactivity in eggs, organs and tissues consisted of the unchanged TFA.

By comparison of the residue levels in feed, eggs, organs and tissues the following transfer factors for
the residue transfer of TFA from animal fodder to food of animal origin could be derived: eggs (at
plateau): 0.0499; muscle: 0.0784; fat: 0.0115; liver: 0.0969.
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I Materials and Methods
Test Material
Structural formula @(@
+ RN
Na D °
F ij\o ¥ @) é @@
3 * denotes the '*C la . @% % §9
bo /N o\\ (\% 2 %
Chemical name Sodium trifluoroacetate 2xZ O &K oay &N
CASRN 2932-18-4 A SEEECAN RS
Empirical formula C,F3NaO» A Y O S & A
Company code BCS-AZ56567 NN S & .
Molar mass (non-labelled) @ 136.01 g/mol > & & S S &
Label 1-1*C NN @W LN,
Specific radioactivity 4.08 MBg/mg =N®14 y8iimg o2 N @
Radiochemical purity >98% by TLC&gd HPLC (radl&dletec ) ON o
Remark Trifluoro ac - app@yted asgiion L@ér P xSiologi@l and
environmefital c }’ ons, ﬁ?e co on catl epends on the
chemi ITO ®thus, g @not d @cefore, the residue
levelsgcahrlﬂ & a%a ent substance trifluoro

) ess
ace@md “A). A nverégn 1S c@%%cte@m the ratio of the molar

es:
(trlﬂuoroa aci M @dlu@ﬂuoro acetate) =
<@14 0 83 Q
@ The @emf 1oac ty 0 Rgtive trifluoroacetic acid (TFA) is
NS th@oregﬁfl 87 MBg/mg
@ OQ °
: A S 4
Test Animal § @ @ §© &
N @ & @ &
Species © @ (GaRys gallg@omes@us)
Breed S White Leghorn> @
Sex, number &~ @ Six f@ale lafing hqgi\
Mean body weight ° X\ 1.5MRg at (&% sta@@% —1.65 kg)
Age Aphrox, Qmonth©”
Acclimatization o day@\\éfore@ninistration
Housing “Each\ bird PRy stainless steel metabolism cage, approx. 24°C, approx.
31%sfel. humidity, 16/8 hours light/dark cycle, 10-15 air changes per
hour
Identification Individual animal number using cage cards and wing tags
Feed and water Commercial hen feed supplemented by eggshells and crushed marine
shells, ad libitum
Tap water from local supplier, ad libitum
Health status Acceptable according to veterinary investigation

Preparation of the dosing mixtures and administration

The radiolabelled solid sodium trifluoroacetate was dissolved in water resulting in a concentration of
0.59 mg/mL (corresponding to 0.49 mg TFA/mL). The exact concentration, radiochemical purity and
the identity were determined by radioassaying, radio-TLC and LC-MS/MS using small aliquots of the
dosing solution. Dosing aliquots of 1.0 mL/kg bw were orally administered by gavage using a syringe
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attached to an animal-feeding knob cannula. Directly after dosage, the swallowing reflex was
supported by a gentle massage of the throat in direction of the crop. Each bird received one dose per
day for 14 consecutive days. The average daily dose was 0.79 mg TFA per bird corresponding to 0.50
mg TFA/kg bw/day. With reference to the daily feed consumption this dose corresponded to 7.84 mg
TFA/kg dry feed/day. This dose was tolerated without any observable toxico}&@:al effects.
I o

Collection and processing of eggs and excreta @@ @ & @@
During the test, the grates of the cages were inspected for eg roduc‘u&@once@ ya e m@eer of

é Qthe 240 our%@'lod@ér each

o

urin:

ovalé he &@s t %bntents of

eggs was recorded for all hens. The eggs were collect
administration and labelled with animal number and date@fter
each egg were weighed and thoroughly mixed gf¢twardsO”An @iquot ea om%enate
radioassayed and the remaining samples were store(%%a fre&@f unt@etabo@ ana@m

@ S S
The excreta of each hen were collected fron} colle g @as fa&as po 1tat1vely in
daily intervals until sacrifice. The individual @ples @re h genl aft @’ ddin % water, before

the total weights were recorded. An ali 1@ ézh fragipn wadlg‘@ yed@ the remaining
$

samples were stored in a freezer until m ollte@alym °§’ @@ <§ Q@
8 O @ NG
Sacrifice and collection of organs amdﬁssu N, D

N\
The animals were sacrificed appr@z 6 h(@ aft lastékse E % hen @ transferred into a special

cage, weighed and anaesthetizglusin on gioxide Un@ gen SS anesthesia the animals were
e folfpw |

sacrificed by decapitation ow by e ui g organs and tissues were
dissected: muscle (leg ay hor,a@ fat cut@us) @er ( out gall bladder), skin (without
subcutaneous fat) kldne@nd e@from&he ovb {_),
The tissue samples were hed p % severd \tlm@rough a mincing machine in half-frozen
state. The resulting hon@eneog@ulp radl@sayeé,nd stored frozen (< - 18°C) until metabolite
analysis. % @ @

S @Q @ & \©
Radioassaying and roc@mg of @nple@& @7%
Radioactivity measurements ioas ng)ov@e conducted by liquid scintillation counting (LSC);

@

aliquots of liquid samples V@re dir@xly medsured, aliquots of solid samples were first combusted
using a sample oxidizer, the fo@ 14COas absorbed in an alkaline scintillation cocktail and the
resulting solution radioassayed SC. The limit of quantification (LOQ) of radioassaying depended
on the specific radioactivity of the test substance, the amount of aliquot measured and the background

radioactivity. It was exemplarily given as 0.0005 mg equ/kg.

For metabolism investigations, aliquot samples from eggs, muscle and liver were conventionally
extracted with acetonitrile/water (8/2; v/v, 3x) and pure acetonitrile using a high-speed stirrer. Fat was
extracted with n-heptane/acetonitrile (9/1; v/v) and acetonitrile/water/n-heptane (7/2/1; v/v/v). The
liquid phases were filtrated from the solids. In case of fat, the extracts were separated in an unpolar (n-
heptane) and a polar (acetonitrile/water) fraction. The unpolar fraction was again extracted with
acetonitrile/water and the polar fraction with n-heptane. The total radioactivity extracted from fat
finally partitioned into the combined polar acetonitrile/water phase. The acetonitrile/water extracts
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were concentrated and analyzed by radio-HPLC and radio-TLC. The remaining solids were
radioassayed via combustion.

Radio-chromatography and mass spectrometry of samples

Radio-HPLC was conducted using a reversed-phase column (RP18, 250 x @ mm, 5 pm particles)
that was operated with a gradient mixture of water/formic acid (99/1, V/V)"z@d acetonitrile/formic acid
(99/1, v/v) at 40°C. The system was equipped with an UV detector (254 an @dlon@ntor @1

solid glass scintillator (cell volume 370 uL). The LOQ w. glenve%gfomo gro@ leV f the
baseline and the highest peak in the chromatogram. It ran fro @001 equ/@mus@e and fat

extract) to 0.004 mg equ/kg (egg extract). Column reca§ Ty WS, eter omp on of the
eluted radioactivity with column and detector and wit C) coh@’ and @tector gen@y ace@unted

for 99.7%. '“C-labelled TFA was co-injected to 1der§y the@gﬁ?due% e sam es. @
Radio-TLC was conducted on a silica gel TL te ( @ Z%@ th %as de@lope @%’h a solvent
mixture of ethyl acetate/2- propanol/water/ e a01@65/2 V/V) ?@llo development
the radioactive spots were detected by ra @ aph 1a e ureo@an inggeing plate for 14
hours. The detection limit was approxi ely dpm?%pot a@' an @mur@rlod of at least 14
hours. "*C-TFA was also used as refer\@e s% rd. @ Q ) ©@
‘@ & N

The test substance TFA was 1de IQF 1st1n@o ani xchange chromatography
and a high resolution mass s@om&@ orQhro rap % exchanglng Dionex column
was eluted with an aqueou &dlutio Qf 20 Ay @ratlc id phase. A Q-Exactive mass
spectrometer was operate(ba the, ctro& tlonb

Under natural, phy@glc ﬁd e V&nme@Q co ons @3 is dissociated and appears as TFA
salt. The counter cation nds the@m calssurro %ng and is, thus, not defined. Therefore,

results are expressed as @ paraé@om%%md of@ salt%e. as trifluoroacetic acid.
S) @© o & N
N @II Re@ f@)iscussion
¥ @ & & W
Recovery of rad10act1v1tv ine exc@ and @szed organs and tissues
Six hours after the last of %oral des 0§C labelled TFA at a dose rate of 0.50 mg/kg bw/day
94.97% of the total rad10act1v1t@s recered in eggs, excreta, muscle, fat, liver and kidney. The
remaining 5% of the total dose

re assumed to be associated with the gastro-intestinal tract and the
remaining body.

88.01% of the total dose was detected in the excreta. 1.91% of the total dose were found in the eggs
and 5.06% were detected in the dissected edible organs and tissues with approx. 70% of this
radioactivity (3.53% of dose) being associated with the skeletal muscle (assuming 40% of the body
weight for skeletal muscle).

Radioactive residues in the eggs

The total radioactive residues (TRR) in the eggs ranged from 0.123 mg equ/kg at day two to 0.408 mg
equ/kg at day 13. The time course of the TRR showed a more or less linear increase until day 8 after
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the first dose reaching then a pronounced residue plateau level of 0.391 mg equ/kg between the 7™ and
13" day (8" — 14™ administration). The residue level of the last egg sample (0.607 mg equ/kg) was
excluded from plateau calculation since the interval between dosing and egg collection (0.25 day) was
significantly shorter than at the other days. Daily TRR levels in the eggs are compiled in Table 6.2.2-

3 &
R
Table 6.2.2- 5: Total radioactive residues (TRR) in eggs of hens orally adr@ister with & &
14C-TFA at a dose of 7.84 mg TFA/kg dry feed/day for @@ons%@ e d%)@ @
mean of 6 hens o &
( ) O@ \& \\ @ OQ&?
Time after the 1st No. of TRR @reg@ gix R &@’rk @?’%
administration administration egesS (404 N N
¥ W) o
[days] Greasti @ H & &
0 1 cegympledS &% (& §@
1 2 q%’ no sam (&© «§ @
- S N N
2 3 R\\QD S 01 2 & »@9@ S
3 4 S L 052% ‘2’\\@ . ontinBus
4 5 f® Q@ 0@562 @Q @reas 55@ residue
> g & SoY O g
6 > m\\ﬂ N 0:362 @,»Q °\@»
N N\ \\ L A
7 @ 8@ = (C§5§396 @\ ©®
8 & & « 204060
NA4 \%) ~
190 b@ﬁ § iO 6@%' Qfg@ 4§% § Plateau level of
% {Z\g\ K%0) Q? I S residues
11 2 Y é& QS 073959
I - NNl
13 é}?@ Q148 @@ ‘&@)8
> Q Short collection
13257 S & (0607 beriod
thVVelgth od me \ﬁiz!te evel ;&\7© 0.391
8" — 14™admijxgistrati dayég-m) >
~

SRS
$ o0 XN
v
Radioactive residues in dissected®rgans and tissues
The TRR in edible organs and tissues ranged from fat amounting to 0.090 mg equ/kg to kidney

amounting to 1.343 mg equ/kg. Skeletal muscle accounted for 0.615 mg equ/kg and skin for 1.101 mg
equ/kg. The residue levels in all edible tissues of hen are compiled in Table 6.2.2- 6.
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Table 6.2.2- 6: Radioactive residues in organs and tissues of a hens 6 hours after the last of 14 doses of
1C-TFA at a dose level of 7.84 mg TFA/kg dry feed/day (mean of 6 hens)

M Residue Level

Organ/Tissue ea[l:n gees(llul/llig] eve @@
Liver 0760 & oy O &
Kidney 13439 @ @ S
Skeletal muscle, total M@Q 061 oS @ {g\:\’

Leg muscl S o & W 8

eg muscle & 0N (o EN Q

Thorax muscle é% . &07 %@ @Q @© éf
Skin without fat S L S|y
Subcutaneous fat \év (ﬁQ\Y 0.@8 <<»<©\ @§ @§
Eggs from ovary/oviducf\@ &K ﬁ®¥54 ;\%\ @7@?

\) © Q@
.S & N
. . T © DN < 9
Extraction efficiency and identification c@éxtra@ residués ¢ Q @Q
The majority of the radioactive resid@ (999 - 1@) gf%@R) il@ gs,, @scle, liver and excreta
(Day 13) was extractable with ac@’nitri@/ater@% Vﬂ{)\dnd &@ acetonitrile. From fat, 95% of
TRR could be extracted with hep{gne a cetof@ile/w@r th mpl partitioned into the polar
phase. Negligible amounts of §9.1% 8fthe 1@\ = (@1 mglBe) re@ned unextractable. Following
concentration, 99.5% to 1%&01~ th€¥RR @be ets W, nal@e and quantified by radio-HPLC
and radio-TLC. "\© Q @
9 & « O $
S o QO . >
The radio-chromatéggaphicgprofilegof all ract@eggﬁglscle, liver, kidney, fat, and excreta)
showed only one polar;@'oacti@%ea-ch@ato taphy with the reference standard '“C-TFA
resulted in the same sifgte pe@%at was un 'guoé identified as radiolabelled TFA since two
different chromatog ic sygfems ;r@erse ase §PLC and straight phase TLC) were used. No

&

&)

other peak could @obser\@i. Thgégfore, the tota@ ioactivity in all samples represented unchanged
TFA. Thus, the rate of i tiﬁ(%l n in@ sa was excellent amounting to 99.5 — 100% of TRR
in all extracts. x> K

$ o0 XN
Transfer factors of residue transg@ TFA from animal fodder to food of animal origin
The TFA transfer factors (TF) <<\};frere calculated as mean ratio between the radioactive residues in
animal fodder (based on dry mass) and the total radioactive residues in eggs, and edible organs and

tissues of the six hens. Any correction for metabolic conversion products of TFA is not needed as total
radioactive residue was represented by the administered test substance (see before). These transfer
factors ranging from 0.0115 (fat) to 0.1713 (kidney) are listed in detail in Table 6.2.2- 7.
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Table 6.2.2- 7:

Following repeated oral administr;
hens for 14 consecutive days at
TFA/ kg dry feed/day) the rags
mg equ/kg after 7 daily
slaughtered and radloactl@ res&@s w
accounted for 1.101
mg equ/kg in kidneg Fhe
radio-HPLC (reversed ph@

samples using co- chro@ogr @

different modes of
unambiguously id@ed
it can be stated that TF ‘@ eta

5% of the total dose was dete

Transfer factors for residue transfer of '“C-TFA from animal feed to eggs, muscle, fat,
liver and kidney of hens following repeated administration at a dose level of 7.84 mg
TFA/kg dry feed/day

9

Milk/O ITi Residue level Transf
! reanslssue [mg equ/kg] factmﬁ Ao &
> O &
Eggs (at residue plateau) 0.391 @499 @a\v\’ % §a
Muscl 06158 078> RS
uscle Q)) @0 7§ 2 @
Fat 000" &7 0gfS O 9
g0 I wo s &
Kidney REENIIRGESE RS &>
Skin o1y & oudr & @
NI A SIS
P & o Lo T
St & & &
I clusjo
ghawith " &

P YO & & &
n of @ lab®d soditsm trl,f{@roacét@ (TFA-Na) to six laying
se @1 ofﬁb’SO m FA/l@bw/d orresponding to 7.84 mg
ctive&@ldu n eg ach state (plateau level) of 0.391
ini r§afte&@e fi admlnlstratlon the hens were

ete LQ dlble ans and tissues. These residues

u/k fat, n\- 15 u/k usgky, 0.760 mg equ/kg in liver and 1.343
§ V&re extr@ed with aceto@trile/water and the extracts analysed by
7%@ (str@‘lt ph&@ Identification of the radioactivity in all

wi %ﬁthe@ lc éA and two chromatographic methods with
I@ally
the@adloa@le peak appeared in any sample. As a conclusion
hc ]@stab&@ poultry. It was rapidly excreted as not more than

in S alq@ssues 6 hours after the last dose.
Q

]

stea
10ns

epar owe(@only one chromatographic peak that was

%

g

By comparison of the residue leﬁn fee@ eggs, organs and tissues the following transfer factors for

the residue transfer of TFA fro

animal fodder to food of animal origin could be derived: eggs (at

plateau): 0.0499; muscle: 0.0784; fat: 0.0115; liver: 0.0969; kidney: 0.1713.
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CA6.2.3 Lactating ruminants

The previously available goat metabolism study (Norris, 1994) was conducted using flurtamone
uniformly radiolabelled in the trifluoromethylphenyl ring and investigated the residues in the lactating
goat as a model for ruminants. In the current study the metabolism and excre%)n of [phenyl-UL-C]
flurtamone were investigated to complete the metabolic pattern. @

One study on the metabolism of flurtamone in lactating goats was condug: the tes&comp nd
labelled in the [phenyl-UL-'*C]-position as shown by the following st@ral ula ( den@ the
label position): bo S o\\ %

[Phe§§

Report: KCA 6.2.3/01, (2013)
Title: [Phenyl-UL- 14C1®11am93&> Meta:hﬁhjjsm n]fé?e 1actz;,t;§ goat @
Document No: M-445646-01 4 ﬂ@@% @ ‘\
Report No EnSa-12-01897 @’ > O D
Guidelines: OECD- (‘&khne @‘he Te@% of @m 0. etabolism in Livestock

US EP, emdue emis est eline PPTS 860.1300

Natlﬁ% i the,@ldue 2 ants stocl% K
GLP: RN @
Testing Facility Bayer C c1e$ ﬁ \”festl onhelm Germany
and Dates: Exper%@ntal wér: 23.0 9. 2(}%{,

S O
@ O @ @umr@?y

MR Y
The goat was orally dosed oned\ dails¥or ﬁv&onsecutlve days in the morning after milking with
1.0 mg of the active subst@er@ bodg&\velght which corresponded to 22.89 mg a.s. /kg dry
feed/day. The animal was sacr:@ abosix hours after the last administration. Total radioactive
residues (TRR) were determine milk and excreta at various sampling intervals, and in muscle, fat,
kidney and liver at sacrifice. Milk, edible organs and tissues and faeces as well as urine and bile, were

analysed for the unchanged parent compound and metabolites.
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The overall recovery amounted to 76.63% of the total dose. The remaining radioactivity (approx.
23%) was expected to be still present in the gastro-intestinal tract at sacrifice, due to the short period
between the last administration and sacrifice. An amount of 0.12% of the total dose was secreted with
the milk. At sacrifice, the residues in the organs and tissues were calculated or estimated to be 1.14%
of the total dose from which about 24% was detected in the skeletal muscle @7%) and 32% in fatty
tissues (0.36%). Until sacrifice, the excretion of radioactivity accounted fg&S 37%, of th&total dose.
A portion of 20.58% was found in the urine and 54.79% in the faeces. @ @@
The total radioactive residue in milk reached a mean plateau Jevel on@ﬁut 6&@’ mg/, Ireag’at 24
hours after the first administration. In organs and tissues, tl@:@lgh c@a‘uo Qere @rmmed
in liver (1.179 mg/kg) and kidney (0.371 mg/kg) 1nd %) 1ng @ mgn@%amce\g the %rgans for
to @» % dad 0.0 @ totagdose

excretion and metabolism. These values correspondgd
7 g, réspectivedy,” wer eter d. The

respectively. For muscle and fat 0.047 mg/kg and @L

radioactivity concentration of the muscle correspanded todh 7% tha, fat Q@ 36 oF the total
dose assuming a value of 30% and 12% of the, we g@for @e ti %%s

Flurtamone was moderately metabolised int @V mafor and $&eral or gmg%race &tabohtes The
parent compound was mostly the major @1 in tﬁ@ mlll@m w@sed gjgans and tissues,
representing 12.1% to 78.0% of the T The@wo maﬁr m@ohte@:rta e- trifluoromethyl-
hydroxy-gluA and flurtamone- d1hyd@ @ ere @ecte leve@f up to 12. 8% and

()11t

15.8% of the TRR, respectively. 10"’ f the ) fé@ﬂtlﬁed were flurtamone-

mandelic acid, flurtamone-hi ic , ﬂWmonélﬂuO@}leth@rdroxy and flurtamone-

desmethyl. &
In total 46% to 97.8% of th &{ w&adent @Q @ \%

&

The metabolic proﬁles\@ uri ow@Q’e s @ nds§ the organs and tissue samples but
higher propoﬁlon@ m@ooh S ﬂurt@one— roggthyl-hydroxy-gluA  and flurtamone-
dihydroxy-pyrrolinone wi dete @e anshuint oﬁrent compound flurtamone was lower.
Faeces and bile containgfewe tab, ﬁgﬁes th ine ples. The major compounds in faeces were

parent compound d fl mone@1ﬂuor®ethy@ydroxy. Bile contained only flurtamone-
trifluoromethyl-hy @y—g]@A as n@r co und\®minor metabolite identified only in excreta was
ﬂurtamone—desme‘%l—tr@orom@yl—h@x;oxy. 6& he metabolic reactions of [phenyl-UL-
1C]flurtamone in the lactatj goq@%llow@ known routs and included hydroxylation of the
trifluoromethyl-phenyl mo@y folldWed by§conjugatlon with glucuronic acid, hydroxylation and
rearrangement of the furanone to, @yrroln@ﬁe moiety, oxidative ring opening of the furanone moiety
followed by cleavage and degrad@ion of the carbon chain and N-demethylation.
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Flurtamone
I Materials and Methods
Test Material
IUPAC Name 5-(methylamino)-2-phenyl-4-[ 3-(trifluoromethyl)phenylfuran-3(2H)-
one o
Code name AE B107587 ( RE 40885; RPA 590515) - S .
Common name Flurtamone & &@N Q"
Empirical formula CisH14F3NO» é@ o &% §’
Molar mass 333.3 g/mol @© L & 30\\© Q\Q\’
Labelling [phenyl-UL-*C] é’ Q\U @kﬁ \«@7 ) {(\@
Specific radioactivity used for  4.34 MBg/mg=117.3 ¢ 1/rn g @ Y ©©\) 0w
administration (delivered sample b a 11ut1@ é? @
3.45 MBg/mg = 2.6Rx mév 93.24 p 1/@ 31.08K1/mol
(sample after r: 11u @ r\ g&© .
Radiochemical purity 99% (HPLCl,\%% M@0 O o A\&@
Dose level 5 daily oralggses QQ\Ing k@/\/n/ bx@%age;i\\’ «@,V’)
Vehicle Capsule (% RO @7 Qé%\\\)’j @,@
A \) CA
. o & LS
. Test Animals N N A\ @ Q O\@
Species L@’a‘ung&@a‘c (C@a hzr@}) 2 '
Strain WeibgReutsehEdelzige” @ &%
Breeding facility
................................................................................................................................................................ Germany
Sex and numbers invQJ R ani D N)
Age A &\ ca mogﬂq@ @}v w@
Body weight . @y\’ @kg at@g Very@V kgg&[@rs‘[ administration, 45 kg at sacrifice
Acclimatization Q &@days»\\ ({\\@
Identification & ¢ skin rkings @
Housing v @ g@fng ac&ﬂnatl {on period: raised stall with a metal grid as base
y@ d stragyvand ef@‘as bedding.

he tes@eriod: electro-polished stainless steel metabolism cage
for @m anials (goat, sheep, and pig), supplied by

ermany. The cage was equipped with a variable-restraining device.
Room temperature 20 - 23 °C, relative humidity 54-78%

12 h light / 12 h dark cycle, air change 10 — 15 times per hour.

The animal was adequately housed according to the German Animal
Welfare Act.

Feed and water

The goat was fed ad libitum with hay, hay pellets, apples and
supplementary ruminant feed ("Raiffeisen LammGold”, supplied by

).
During the test period, the average feed consumption was 2.061 g/day,
tap water was offered ad libitum
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Study Design

Preparation of the application capsules

The radiolabelled test compound was delivered with a specific radioactivity of 4.34 MBg/mg. It was
diluted with the non-radiolabelled test compound to a specific radioactivity (@.50 MBg/mg. In total,
five gelatine capsules containing the test compound were prepared. They Wg%e stored at < z18 °C until
administration. The remaining test compound was stored in solid form the @ the @psulggZAn
aliquot of this sample was dissolved in 1 mL acetonitrile. 100 pL is S’K@k w@) dilu@’ with
400 pL acetonitrile and analysed using HPLC after the last &nm@@ﬂon@rder em@'rate the
stability of the test compound during the admmlstratlon e of&e studj@, § Q@
"\@ Q@ @9 éﬁ ’

Dosing N @ b @

The test compound was orally dosed once daily fo@%e ca§cutléﬂays étshe m@ng mllklng
The administrations were performed using a ¢ le gpphicat he Séo%t rec@ed 0 @ch day one
gelatine capsule containing on average @ am&int 47. 1 g, Q@ch esponded to
9,767,295,000 dpm. The totally administe and @dloac ty a@nted@)r 235.82 mg and
48,814,740,000. Based on the daily feesum@ﬁon dui\*mg the@st of @9 @e body weight, the

dose of 1.0 mg a.s. /kg bw corresponc@to 2 mg, @ /kg (@/ eed@r day diet.
The total amount of radioactivity a tgms‘[e tot an1ma‘1 ved@gr fer&@?e value (Ao = 100%) for

ad@ctwt@an the @10 gl@\am%

Sampling of milk, urine and,@ces (;Lurang thﬁ% hfe\@aase \%
The goat was milked in tl@mo Qi atel or @ch mstration, about 8 hours later in
the afternoon, and dire ?@, bef@sacrﬁ@ce (8, gé §8, 6 §80 96 and 102 hours after the first

the percentage calculation of the

administration). Th k W\‘i@lts reco d A

ardgzan aliquot was taken from each sample
for radioactivity measure . @ S

N
Urine samples were col@ d, anfititevely @p , in plastic vessels under dry ice cooling, in
intervals of 24 hours after ea dmm@ratlon@'he \ els were changed immediately before the next

N

administration. Tl%? lec as@sedo ¥@h deionised water into the same vessel of the
Afl@ recosding ﬂ@[’otal volumes, one aliquot was taken from each

respective collec
sample for rad10act1v1ty meas LSC. O

Faeces samples were colle as q@ntltatfgy as possible at room temperature in intervals of 24
hours after each administrationﬁlmme@étely before the next administration. The collecting grid
was cleaned prior to each admini8tration. No samples of the rinsing water were taken for radioactivity
measurement. Each faeces fraction was homogenized after addition of water to get a wet paste before
the total weight was recorded. Aliquots of each wet sample weighed and prepared for radioactivity

measurement by combustion/LSC.

Sacrifice and dissection of organs and tissues

The animal was sacrificed approx. 6 hours after the last administration. The animal was anaesthetised
by an intravenous dose of about 40 mg/kg bw Pentobarbital-Na (Narcoren®), exsanguinated by
cannulating the jugular vein and finally terminated by intracardiac injection with approx. 10 mL of the
veterinary drug "T 61®".
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Following sacrifice, the following organs and tissues were sampled: liver without gall bladder,
kidneys, two different types of muscle (round and loin), two different types of fat (perirenal and
omental) and gall bladder.

Sample preparation @@
The organs or tissue samples were weighed and transferred into tare weiglited plastic Ve&els Liver,
kidney, muscle, and fat samples were thoroughly homogenised in half-figggn st@r setdral tu@

a mincing machine. Each resulting tissue pulp was weighed ar@ah% we@pre}g& for
radioactivity measurement by combustion/LSC. All sample%ér@ g@g ortn% and@ored ina

> % or @%’) stored at

freezer until metabolite analysis. The remaining sampl€y of
< -18 °C. The gall bladder was punctured for the co 6" 1on @e g@ﬂulc@ ich @ the&tored
NN
S AN
@
ni

frozen for the metabolite analysis. Q

N

Y Q
For metabolism investigations, pooled samples@mor&% d@e %ﬂk c@ected@% (morning)

and 8h (evening) after each adrmmstratlo mposi@ samp®& of @cle‘,@n pl und) and fat
(omental plus perirenal), and samples of k 1ver @re pr@red 5@ 1nd1@lual samples were
thoroughly homogenised and divided in quat@orn %Fae ere ple@%h 48h, 72h, 96h
and 102h after the first admlmstratl@ %) of @e am@t of ea¢h sample was pooled.
All pooled samples were kept froz nt11 of actlon\ @ \

Aliquots of the pooled samples &mo mik Venl@%llk@luscl @ liver, kidney and faeces
were conventionally extracte% ith gt'omtr&/wate an(%ﬁnally with acetonitrile/water
(1/1; v/v) using a Polytronééh‘log@ser E%each tr1x con onal extracts were combined,

except for samples with l@ a @oao y an@ hlgatrlx contaminations. Remaining
stivel

solids after conventlona{@%xtra®n of¥yver w@ exh @tracted with acetonitrile/water (1/1;
v/v) using mlcrowa@smt f%) ed bacidic Q@&acti@l with 1N hydrochloric acid at ambient

temperature and then wit hygrochl cid OO°® he combined conventional extracts, the
microwave and the 6 N&l ex wege ¥ach s@ecte a clean-up step using an SPE-cartridge, the
percolates and rinses M¥ere co@ntra‘c@m Va@ and@en used for quantification of parent compound

and metabolites b LC 1 dro extract was not analysed by HPLC due to the
Jhe mg@ ric o ysed by
very low percent o RR% ue. @ \@@’
@ $ 9
Q

Radioactivity measurement V
The measurement of the radio@ty in @e liquid samples was carried out by liquid scintillation
counting (LSC). Quench correc

n procedures were used to determine the radioactivity (dpm) from
the scintillation counts (cps) in the samples using an external standard. A quantifiable radioactive peak
was regarded as relevant having a signal to noise ratio of at least approx. 2.5 (= LOD). The limit of
quantification (LOQ) was set at the level of the LOD and was calculated from the average noise-value
of the baseline and the height and TRR value of the highest peak in the chromatogram . All solid
samples were combusted in an oxygen atmosphere using an oxidiser. The released '“CO, was trapped
in an alkaline scintillation cocktail and the radioactivity was determined by LSC.

Metabolite analysis
Samples were analysed by radiochromatographic (HPLC, TLC) and spectroscopic (LC-MS, 'H-NMR)
methods.
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HPLC-radioactivity analysis was performed with radiometric- and UV-detection (254 nm). The
chromatography for recording of the metabolic profiles was carried out on a reversed phase column
using an acidic water/acetonitrile gradient. The chromatograms were recorded electronically and
quantitatively evaluated using the software package GINA®.

In order to check the completeness of the elution for the HPLC profile, repres@ative samples of milk,
muscle, liver, and kidney extract were injected, re-collected, and radioass & by LSC. Thg recoveries
were at least 98.6% of the injected radioactivity. Radiolabelled and non- &?ﬁle%@renc@:omp@ds
were used in co-chromatography for identification of metabolj tes @ \@’

As a second chromatographic method, one dimensional@] @ n l gt ato ) was
employed on pre-layered, glass-backed TLC plates and r d n p or d dloactlve
spots. As a solvent system a mixture of dichlorometh met]@l/a @pus a onia utlon%QS%
(40:10:2, v/v/v) was used and the plates were develoggd ove \ilst ¢ of abQ 15

The electrospray ionisation mass spectra (ESI) we@ bta Wlt@@ TS@OOO @ a "\s Orbltrap

XL or with a Q-Exative mass spectrometer (Th 0 or esp C ely, @n Jos @A, US.A).

The chromatographic conditions for the MS \erlme@ are Qe Tenots & he ~:° ¥ C instrument

used for chromatography was an Agilent 00 @ﬂent@v ald n, G%@lany)e flow from the

HPLC column was split between W—@cto@ loweds y a 1oac tor (Ramona Star,

Raytest, Straubenhardt, Germany) a@MS @ctr K@)ectr re obtained using a
r srub%\Germany)

600 MHz NMR-spectrometer (BR R 00, er B‘f&pl
Radiolabelled reference compoux&ier olatgdin th urse@?’thls y. The non-radiolabelled
reference compounds were pr@ed t@ayer@rops@ ment-Environmental Safety,
Monheim am Rhein, Germ -C.) % @ &

Storage Stability of R&@lues @ & @ Q §
During the study, ay@npl Qd e ters w@ storgdjdt < -g§ °C or for a short time in a refrigerator
at approx. +4 °C. All sa 1k, edib rgan&d tissues were extracted within four to
eleven weeks after saé@e co@ion &sacri@ Quantitative analysis by HPLC was performed
within two to twenty %0 daysQfter thstart @xtra@n typically within one day after the last clean
up step. Hence, 1% 1gat1@s on &age 111tys@the residues in the samples were not necessary
and it can be concl dedg@ the r@abol@prof@epresent the residues in the matrices at sacrifice or
sampling. @ %@ . \@

v O =
S

II Results and Discussion

Recovery and Elimination of Radioactivity

Recovery data of radioactivity after administration of a mean daily dose of 1.0 mg [phenyl-UL-"C]
flurtamone per kg body weight on five consecutive days is summarised in Table 6.2.3-1. The overall
recovery accounted for 76.63% of the total dose. The remaining radioactivity (ca. 23%) was expected
to be still present in the gastro-intestinal tract at sacrifice, due to the short period between the last
administration and sacrifice. An amount of 0.12% of the total dose was secreted with the milk. At
sacrifice, the residues in the organs and tissues dissected from the body were calculated or estimated to
be 1.14% of the total dose from which about 24% were detected in skeletal muscle (0.27% of TRR)
and 32% 1in fatty tissues (0.36% of TRR).
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Until sacrifice, the excretion of radioactivity accounted for 75.37% of the total dose. A portion of
20.58% was found in the urine and 54.79% in the faeces. The urinary and faecal excretion started
immediately after the first administration. For the urine, a constant level of about 4% - 5% within 24
hours was determined after the second administration. The values for the faeces increased more or less
linear until day four at which the last administration was performed. @@

i

Table 6.2.3-1:  Distribution of residues in milk, muscle, fat, liver and kid@ of laé@ting g@ts @@
following oral administration of 5 daily doses of [phen){@L—lﬁ\ urtapsdne at §ose

rate of 1.0 mg/kg o, Q o\\ @ o

Percent of t dos

Sample . dioad@ivity
d d 7
a ml:z;@ere;’ &) §§@ h\@@ [@&g] @é&a
Liver )49 W 79
Ki conS £ &
idney S O.OZQ @ K© 0.371g
Muscle, total N @ 0.7 @Q b O.(@
Sy L & O
Fat, total N S & N oz\%y 5 7
Total of organs/tissues @ _ (\\@.140 w\\g@ &7 "@ @y "
Milk, 0 — 102 h Y 0.12 Q I Doo34
Urine, 0 — 102 h (plus funnel rinsing) , & Q&Q (@' ~ N @ —
9 Q@ .©
Faeces, 0 — 102 h 5299 °<§9 SN -

Total excreted

@
Total Recovery @
NY
<

O
. oottt icsBio Roshes ik O
Levels and Time Cours otakRadigactwe Residues inWlilk S
. .. NG kN N ﬁ .
The radioactivity lev®ndo@entr@ns ured\ the nii¥k are presented in Table 6.2.3-2. The
0.0 \«\\@ g/kg after the first administration. At
sacrifice, a value of 06@ mgj, was@erm Q%éoncentrations found in the evening and
morning milk sampk% hov@ a dé&inct jrnal p@tem after the second administration. The
radioactive residues@n reaséd sign@cantlé’ i g@ eight hour period after each administration

followed by a dec%se red T to{h adnffgistration of the next dose. A mean plateau level of
aehe

concentrations in mi ra@é@? fro@ﬂ.OB@qg/kg

—

about 0.04 mg/kg was re d algeady. 7.:@% 4 hours after the first administration.
% Q,
$ o0 XN
o
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Table 6.2.3-2:  Time course of total radioactivity in the milk of lactating goats following oral
administration of 5 daily doses of [phenyl-UL-'*C] flurtamone at a dose rate of

1.0 mg/kg
Time after the first Admin. Cumulative secretion Secretion per day TRR
admin. [h] no. [% of total dose admin.] | [% of total dose @gmin.] [mg/kg]
\&j
0 1
o\ o &
.01 .04
8 0.015 § @ 0.0
24 (PA) 0.028 @28 gy 0.(23
24 2 ° RN S &
@ S N
32 0.044 @@ \§ @& \@’ 59,055
48 0.057 6@ ﬁ J@b @ S 24,
48 (PA) 3 A N \% K@ _
R 5 &
56 0.068° § Sy & €§ £039
72 (PA) o§ &Q @Q@ £® > &@@ 0.013
72 4 N
80 %% 098 SR @Q °§@ @ 0.077
gl @ &P e
96 (PA) QYo & & s g 0.024
XY 7Y
96 5 & N o L @
102 I @122/) O 242 Qoo 0.057
Mean 5 & =Y« ] N e 0.034
PA = immediately prior to administratj @@% %\JJ @Q@ . \@"/
AN S
Total Radioactive Residues@ the Distcte 5 gang@nd Ti&&% @&

. o . D g - . .
The concentration of thg {Gtal r@@actlx@ me d m@g disg@eled organs and tissues collected at

sacrifice are presente@ﬁ Ta .2.3-&]21812 @mno).@w hig‘%t concentrations were determined in

liver (1.179 mg/k%and l@ney 371 2) @ica igg7the significance of these organs for

metabolism and excretigf2In relon e tot§dos g%lfministered, these values corresponded to

0.49% and 0.02%, res @ivel or nfiagcle andYat 0.08) mg/kg and 0.157 mg/kg, respectively were

determined. The radg tiVitﬁyonce@tQtion he tgtal body muscle corresponded to 0.27% and that

of fat to 0.36% oﬁfbe to dos@sum&@a Vaézg@ of 30% and 12% of the body weight for these
@

tissues. Y NS
SRS
Extraction Efficiency of Resf%ms
Aliquots of morning and eveni ilk, muscle and fat were pooled. Samples of these pools and of

liver and kidney were conventionally extracted four times with acetonitrile/water mixtures. The
resulting extracts represented 97.2% of the total radioactivity for morning milk and 98.1% for the
evening milk, 93.0% for muscle, 98.4% for fat, 87.4% for kidney and 93.8% for liver. Detected losses
amounted to 3% in muscle, 1.7% in liver, and 2.0% in kidney. Unextractable residues amounted to
0.001 mg/kg (2.8%) for morning milk, 0.001 (1.9%) for evening milk, 0.003 mg/kg (7.0%) for muscle,
0.002 mg/kg (1.6%) for fat, 0.077 mg/kg (6.6%) for liver and 0.047 mg/kg (12.6%) for kidney.

After all extraction procedures the residue levels remaining in the solids were below 10% of the TRR
or below 0.05 mg/kg.
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Quantification, Identification and Characterisation of Residues

Isolation and Identification of Parent Compound and Metabolites in Excreta
Parent compound was identified by HPLC and TLC co-chromatography in urine (96 h) and faeces.

The metabolites flurtamone-mandelic acid and flurtamone hippuric acid \@ isolated from urine
(96 h) and identified by LC-MS/MS. The compound flurtamone- triﬂuomﬁiethyl -hydro {gluA was
identified by LC-MS/MS, and, after enzymatic treatment, by HPLC rap®)’ Co
cleavage by p-glucuronidase proved p-conjugation wjth glunlco @m ‘I%HOW@ co-
chromatography with the reference compound ﬂurtamor;@%ﬂuet% ydr eluq@ated the
position of the hydroxyl group and thereby the site of the w Jug @

S ©©

The metabolite flurtamone-desmethyl- triﬂuoromet dro as@ated &om exfgget of @es and
&
identified by HPLC co-chromatography. Flurtm oro@hyl rOXy ] 1 rted from

extract of faeces and identified by LC- MS/MS @

&>
Flurtamone-dihydroxy—pyrrolinone was iden $d by é M % an@%& B ys1s@rine
e@ 9. 9"/@f the @se ad@lster@) but only a trace

component in urine and not detected in Q K

Parent compound was a major component

The predominant metabolites in t}@ urin @vere Itamogé trlﬂQ@omeﬁ hydroxy-gluA and
flurtamone-dihydroxy-pyrrolinone. \Flurta@ne-trl ro yl- xyBlrA  was  also  the
predominant metabolite in the bl@her@@g the con rtamoﬁe trlﬂgomethyl -hydroxy was the
major metabolite in the faeces. @ R

Minor metabolites detected e exe%ta one del@pld flurtamone-hippuric acid,

flurtamone-desmethyl- trlf@ome§ -hyd % ant@hrt @e d%@thyl

%
Identification, Assm@t a uant1®atlor@Meta®1tes m%llk Organs and Tissues

> &
Following 1dent1ﬁé%on \pare@’ com@und m@%ohtes by co-chromatography and/or

spectroscopic methods, t@y W@ asm@d tks *&%e other matrices by comparison of the
profiles. Q g% N Q

A summary of the g 1ﬁca§én of @rent @upoun@d metabolites in milk, muscle, fat, kidney and
liver are presented%'fa 576.2. 3§r @
v &

NS
@gﬁ B
&
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Table 6.2.3-3:  Radioactive residues of parent compound and metabolites in milk of lactating goats
following oral administration of 5 daily doses of [phenyl-UL-!*C]flurtamone at a dose
rate of 1.0 mg/kg

Morning milk . ﬁvening milk
TRR [mg/kg] 0.021 i s & 0.054
Compound (flurtamone-) % TRR mg/k&Y (@\@m Q mg@
parent c.omp'ound 12.46(7 0 <\@ 31.@ & 7
mandelic acid %) SN @ °~-001
hippuric acid RS .ooﬁ@x \@'.5 Q@ 0.003
trifluoromethyl-hydroxy-gluA D19 @5 04 @Q 23 0001
trifluoromethyl-hydroxy &© 87\\@» R g@ 9© W03
desmethyl <2 -0 éa\--— 'S éZ&.OOZ
dihydroxy-pyrrolinone @’ @6 ﬁ@ 0.0%@ 3 % 0.005
. . N )
Total identified O | & %.0@@% 0.8 o 5778 0.031
unknown 2 %\ N &U @@\— N\ ---@)) -
unknown 3 @Q 9, é 9, &@ Q% - Q\Q @ -
unknown 4 S D &N ©© 6@ Q@ 1.9 0.001
unknown 5 o\@ §9 @ - © Q&, é;@ - —
unknown 6 Ko @)b @ ---& Za N - -
unknown 7 @§ Q& V é @\ “_QQ . -
unknown 8 @ @ - 9 --- ---
& o N

nknown 9 N =
unkgng 10 @Q L° @%@ é@Q @ @§
u w N --- --- -
unknown 11 @b § @ Q @ — — —
unknown 12 N NN 80 S 0.002 1.4 0.001
unknown 13 &@ °\© © @ O @ --- --- ---

S o K
unknown 14 NS SN 15 0.001
& & &

unknown 16 D Q@ N | S 15 0.001
unknown 17 Q ©© o £ & - 1.0 0.001
unknown 18 @ @ ©© . © 7.5 0.002 53 0.003
mown19 ¥ 2 &F T S s o 8.1 0.004

nknown 20 * NG
unknown @ %@ . O - - - -
unknowns 21 a-c T QS X 223 0.005 17.8 0.010
unknown 21 a % o8 10.9 0.002 8.7 0.005
unknown 21 b «§ 6.1 0.001 4.9 0.003
unknown 21 ¢ 5.3 0.001 4.3 0.002
unknown 22 - - - -
unknown 24 - - 1.3 0.001
Total characterised 51.2 0.011 39.7 0.022
Analysed extract(s) 97.2 0.021 97.5 0.053
Extracts not analysed - - 0.7 <0.001
Total extracted 97.2 0.021 98.1 0.053
Unextractable (PES) 2.8 0.001 1.9 0.001
Accountability 100.0 0.021 100.0 0.054
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Table 6.2.3-4: Radioactive residues of parent compound and metabolites in muscle, fat, liver and
kidney of lactating goats following oral administration of 5 daily doses of [phenyl-UL-
C]flurtamone at a dose rate of 1.0 mg/kg

Muscle Fat I; L Kidney
TRR [mg/kg] 0.047 0.157 INIRP %A & 0.371
Compound (flurtamone-) % TRR mg/kg | % TRR mg/kg %@ @}\g %DRR @kg
parent compound 416 0020 | 78.0 (0123 &@7.80\@328 4§ 12.1@0.045
mandelic acid 6.3 0.003 1.1@@@.002@% 60§ 0.0&@ %&’ 0.027
hippuric acid & =9 g 0 &F 00
trifluoromethyl-hydroxy-gluA 20 0001 | D &Y @28 (..:r 1 .o 2041
trifluoromethyl-hydroxy 6.8 0.003 &©1.2 °\\@b02%§ 6.0 @ii © 4.4@ 0.016
Desmethyl 87 0004 R 7. o.o@? 5@§ 0.0 0.009
dihydroxy-pyrrolinone 15.8 O.(@’ 1§ 0.0 %@4 0. @7 0.047
Total identified 81.2 1§ 6 | Q73 h@& /&6’7.3 A194 ;Q%m 0.214
unknown 2 - % -- < L Q\g——- 4 1.9@0.02@@ - —
unknown 3 - Q - QO —;-@ ——& _9\@ @ -—- -—-
unknown 4 1@ O.@b QX é@ §5 NH 8 - -
unknown 5 \@ NG @ & Q& 23 .027
unknown 6 4%7 — @)bm Q . °§ - & O@ 0.007 - -
unknown 7 @ - N = _.é .@\ _® . — -
unknown 8 & @Q {? . & S0 oo | -
unknown 9 @Q §— @- @@@—- QQ_- %--— - - -
unknown 10 ©© ©© <) &~ $ = @ 24 0028 | — -
unknown 11 © {g\g --— —@ —Q 2.1 0.024 2.7 0.010
unknown 12 & ©© é% o | & > 0.9 0010 | -
unknown 13 AL N QL Q\ @ --- 07 0.008 | -
unknown 14 . @ @Q ---@@@ --- @ ---?§® --- 1.9 0.023 2.8 0.010
unknown 16 b\ Q@ K% é@ é - - - - -
unknown 17 Q ) 2 - - - - - -
unknown 18 @ @© @D--- ©©——- o\§—- - - - - -
unknown 19 Y & ¥ e - - - 41 0048 | 20 0.008
unknown 20 > ) ’ 0 0.7 0001 | --
unknown 21 a-c < ©§5.4 03 --- --- 09 0.011 18.6  0.069
unknown 21 a v Q% 2.60x3-0.001 - --- 0.5 0.005 9.1 0.034
unknown 21 b 1.5 0.001 --- --- 0.3 0.003 51 0.019
unknown 21 ¢ 1.3 0.001 - --- 0.2 0.003 4.5 0.017
unknown 22 --- --- --- --- --- --- 1.6 0.006
unknown 24 - - - - - - - -
Total characterised 8.8  0.004 0.7 0.001 20.1  0.238 27.6  0.103
Analysed extract(s) 90.0 0.043 98.4 0.155 87.5 1.031 854 0.317
Extracts not analysed 3.0 0.001 - - 6.0 0.070 2.0 0.007
Total extracted 93.0 0.044 98.4 0.155 934 1.102 874 0.324
Unextractable (PES) 7.0 0.003 1.6 0.002 6.6 0.077 12.6  0.047
Accountability 100.0 0.047 | 100.0 0.157 100.0 1.179 | 100.0 0.371
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Parent compound was the major compound in the extract of morning milk, evening milk, organs and
tissues. Its concentration amounted to 0.003 mg/kg (12.4%) for morning milk, 0.017 mg/kg (31.4%)
for evening milk, 0.020 mg/kg (41.6%) for muscle, 0.123 mg/kg (78%) for fat, 0.328 mg/kg (27.8%)
for liver, and 0.045 mg/kg (12.1%) for kidney.

&
The highest number of metabolites was found in the liver. The major abolite was flurtamone-
trifluoromethyl-hydroxy-gluA which amounted to 0.151 mg/kg (12.8%)&denti @mmo@neta
were flurtamone-mandelic acid (0.071 mg/kg; 6.0%), flurta one-hlpc ac, @0 04 g/k 6%

flurtamone-trifluoromethyl-hydroxy (0.071 mg/kg; 6.0%), ades& 1 ((}@6 5.6%)
and flurtamone-dihydroxy-pyrrolinone (0.064 mg/kg; § /o) even knog@?met 1tes were

detected each clearly below 0.05 mg/kg. . é@’ Q@ @9 ©© 0w
§ &S Oy &

In milk muscle fat and kidney major metab@{;te v&@ flu 0ne®hydrq§ sf\ one and

flurtamone-trifluoromethyl-hydroxy-gluA. Fl @ydr@—py (%inone @/as @cted above

mg/kg, 10.1%) and kidney (0.047 mg/kg 7%©@elev@ amo@&s oﬁ,‘@\[am(@e trifluoromethyl-

N
hydroxy-gluA wer identified in kidney (@ g, 11.6%). O Q@
Additionally some minor metabolit&@ch &e magdelic g ﬂu@ﬂqone—trlﬂuoromethyl-

hydroxy, flurtamone-desmethyl at&ﬂurta e%@urlc a@%” coul@lf,ja d&@ﬁed but did not exceed

10 % of the TRR in the morning milk (0. §\ng/k@ 3.64%n r@le 0887, 158%), fat (0.016

10% of the TRR. Their concentr@ion belo 020 @/kg, @%ept flurtamone-mandelic acid
(0.027 mg/kg, 7.3%) and flurt ne— ,f'. ric 6%t kidney.
Several unknown metaboe entl R 0 Pin §@mng eveﬁh milk, muscle, and in kidney.

Their concentration was ut- for @hve 3] d < 0.005 mg/kg in muscle and

milk. @
In fat only one met%ﬁe ato@e 16&90 00 @g/k%}@ %) @nalned unknown.

”\9

The metabolic and exc@l@on h -.( Rvioyr [p]@l U%%‘C]ﬂurtamone in the lactating goat can be
characterised by the f@gowm ;@- serva@pns: @ Q
o & .9

e The concentra% 0@110ac@ty 1@111{ a\@dlble tissues was rather low compared to the dose
level and the dosing perio ﬁvq% NS

e The evaluation of these chentr@ons sh%uld moreover consider the fact that an exaggerated dose
level of 22.89 mg/kg fe@ wadOadministered. Furthermore, the significant amount of
radioactivity detected in uritl®’and faeces and the relatively high concentration in liver and kidney
at sacrifice six hours after the last administration indicate that the residues are further metabolised
and finally eliminated.

e The residue level in milk showed a diurnal pattern after the second administration as they declined
to a very low level prior to the next dose. A stable residue plateau level was clearly reached after
the third administration.

e The radioactive residues were efficiently extracted from milk as well as from edible organs and
tissues; extraction rates were between 87.4% and 98.4%.

e Overall, 46.0% to 97.8% of the TRRs in milk and edible organs and tissues were identified: Parent
compound was the dominating constituent of the residues in milk, edible organs and tissues. Major
metabolites identified were flurtamone-trifluoromethyl-hydroxy-gluA and flurtamone-dihydroxy-
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pyrrolinone. Four minor metabolites were identified.

e The metabolic profiles of urine showed the same compounds as the organ and tissue samples but
higher proportions of metabolites flurtamone-trifluoromethyl-hydroxy-gluA and flutarmone-
dihydroxy-pyrrolinone were detected and the amount of parent compound flurtamone was
distinctively lower. Faeces and bile contained fewer metabolites than the @le samples. The major
compounds in faeces were parent compound flurtamone and ﬂurta:&%triﬂuoroomet l-hydroxy.

With regard to the bile flurtamone-trifluoromethyl-hydroxy-gluA w e m@om}@md. @@@
e The main metabolic reactions in the lactating goat are: . &@ o\@ @ §
* hydroxylation of the trifluoromethyl-phenyl moiet{a by
acid < N o4 IS
» hydroxylation and rearrangement of the furanoégpo %;@olir@ moie% ©© RS
= oxidative ring opening of the furanone mo@', fol d b{@ eavagg@fmd @radat@ of the

carbon chain @)
§ QQ @ O & @§
A

* N-demethylation . I @Q %, @@b &@
& O W & .F O
QN & N N (o
S Q2 & @
Qi RGN lusi&;;?’ Q K 9
@) N
¢ & 9 & ¢
9, @ @

Q

2D
Flurtamone was moderately metabdised in@ew @jor an°d§évera@%nor%a§d trace metabolites. The
parent compound was mostly t maj(Q%omp?ﬁnt in@ie m@\and @ysed organs and tissues,
representing 12.1% to 78.0% Q" the @1 Inguilk %@ean @eau | of about 0.04 mg/kg was
reached already at approx.{24 houes aft @he ad@istrat@ﬂ. The two major metabolites

flurtamone- trifluoromet yd@-gl @fnd am@dihyy-pyrrolinone were detected at
e

levels of up to 12. S%@d 15.8%% of the &y pe%/ . @r metabolites (< 10% of the TRR)
identified were ﬂg@wne@nde 'c©acid, urta@ e

—hi}@lr
hydroxy and ﬂurtamone-@ethy QS @ @& wss
In total 46% to 97.8% 0@% T@as 4& iﬁe@ é&
8 & O &
The main metabol@acti@ in th&ctatioat @

* hydroxylatibn 0@6 triﬂﬁome@yl-p e@ moiety, followed by conjugation with glucuronic
acid @ %@ X \@
* hydroxylation and r@’rangel@nt of e furanone to a pyrrolinone moiety

72}

ic acid, flurtamone-trifluoromethyl-

» oxidative ring opening o fura@’ne moiety, followed by cleavage and degradation of the
carbon chain
= N-demethylation

Based on these results the metabolic pathway [phenyl-UL-'C]flurtamone in the lactating goat shown
in Figure 6.2.3-1 is proposed.
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Proposed metabolic pathway of [phenyl-UL-!“C]flurtamone in the lactating goat

Figure 6.2.3-1:

0]

HO

OH
Flurtamone-mandelic acid

Flurtamone-hippuric acid

Flurtamone-desmethyl-
trifluoromethyl-hydroxy™

Flurtamone-dihydroxy-

pyrrolinone

-triflu
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Metabolism of trifluoroacetic acid in lactating ruminants

Report: kca 6.2.3/02, [ > 1 ;
Title: [1-'“C]Trifluoroacetic acid - Metabolism in the Lactatm%@oat
Document No: M-444459-01-1 &8 )
Report No: EnSa-12-0628 @ \ @@
ST 3

Guidelines: OECD guideline 503: Metabolism in Liyestock, f@éyptedo@anua 00 Z§7

US EPA OCSPP Residue Chemistry ll Gulg@ne Q@% S 86@ 3005

@' 7

GLP Yes S > Y §

)
Sumngary N @
&S H S
A metabolism study with “C-labelled sodw@trlﬂ % @ ‘@ .
@re tp@ed w urtamone and

N
lactating goat as TFA revealed to be a major taboh@ln plag & th

are intended as ruminant feed. This stlﬁ nee§ for @wtar;&’sk si@smel@mcludmg food of
animal origin to address the transfer of res@% frog%edst@ to r@ an @01@ animal tissue.
-9 Q& ©@

TFA was orally administered per ge a % goa\ r ﬁve\%nsecutlve days with one
dose per day. The dose letzgpres as @ﬂuoro@ @was 0.50 mg/kg bw/day
corresponding to 11.9 mg TF dr d/d

ponding g y deed/daygs \%

&’ 5
The radioactive residues 1%1lb@che@stead§ @prm@aately 30 hours after the first dose
amounting to a platea el .10 pare@@qulv nts/k g equ/kg). Five days after the first
administration the g@g as@ght@@ and r 10ac rem @s were determined in edible organs and
tissues. These residues a nted§ 0\\@ g e@kg 1 , 0.347 mg equ/kg in muscle, 0.551 mg
equ/kg in liver and 0. 96@@ eqake 1n§§%hey s were extracted with acetonitrile/water and
the extracts analyze@y ra@HPL rev ph@) and radio-TLC (straight phase). All radio-
chromatograms sh§€z d ongg one mat(@aph -peak. Co-chromatography with authentic '*C-
TFA using two n&gra%h @ 3&@ different modes of separation unambiguously
identified the radioactive peal@s TFASNO 00@ radioactive peak appeared in any sample. Therefore,
the conclusion is drawn tl% the t@al r%%ac‘uwty in milk, organs and tissues consisted of the

unchanged TFA. @

@%

S

By comparison of the residue levels in feed, milk, organs and tissues the following transfer factors for
the residue transfer of TFA from animal fodder to food of animal origin could be derived: milk (at
plateau): 0.0086; muscle: 0.0292; fat: 0.0076; liver: 0.0463; kidney: 0.0813.

Material and methods
Test Material

Structural formula

* denotes the '“C label
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Chemical name Sodium trifluoroacetate

CAS RN 2932-18-4

Empirical formula C,F3NaO,

Company code BCS-AZ56567 Ca

Molar mass (non-labelled) | 136.01 g/mol R

Label 1-14C NS

Specific radioactivity 4.08 MBg/mg = 110.14 uCi/mg S L O o2

Radiochemical purity >98% by TLC and HPLC (radiq-detection @' S S

Remark Trifluoro acetate appeared as n un oglc [@nd
environmental conditions. T ndn%é%dtlo dopend @ the
chemical surrounding and, @us, 1S®t definéd. Thegyfore, res1due
levels of trifluoro acetate@yc e @sed @ﬁ subs@ance tpfidoro
acetic acid (TFA). A @ers@s con@lcted vﬁ the r@ of th@molar
masses: %, N)
MM (triﬂuoroace@cid) /QM mt uoro @e ate)
114.02/136.01 8383 > @ & %
The specific radioacti of t &esp e tr toacef@acid (TFA) is
therefore: 4@3/1\@ / O.8\ 4£Q%MB@ v@

T i @Q & & S &© @Q

est Animal ‘N @ @ ) Q .G
%, o X N
Q. (9 DRI

Species Go&apr IrCU~ S o Q)

Breed “Weibe &t che@(felzwgg? RN

Sex, number he female lactgéing 2 A SO

Body weight O 52 k first inisggtion, SHKE at @prifice

Age N IS%nthspQ\' Q N

Acclimatization N 1@ we%befoge@/mm tion

Housing & éyaml s steel ritetabolgiiT cage@ 8°C, approx. 60% rel. humidity, 12/12

%?hourﬁ@ight/ cyclgh\T0-15Qi changes per hour

Feed and water %\ Ru@pnant féell, haySiay p&llets, carrot, ad libitum
@wa‘c rom 1, ad libitum

Health status % @Lccep@ﬁfe aco@\\dlng R@é‘%f)etermary investigation

@

Preparation of the dosi’§ mlx&ures a@dmm@ratlon
Aliquots of the solid radlola@d te&ubsﬁ@e were filled into five gelatin capsules. The sealed

capsules were stored at &18" til ﬁ%nmstratlon Remaining test substance was used for
identification via LC-MS/MS an@tb demonstrate the storage stability during the dosing period via
radio-TLC. One capsule per da

was orally administered in the morning for five succeeding days
using a capsule applicator. The average daily dose amounted to 30.9 mg sodium trifluoroacetate
(corresponding to 25.9 mg trifluoroacetic acid, TFA). Referred to the daily feed consumption and the
body weight, this dose corresponded to a dose level of 11.9 mg TFA/kg dry feed or 0.50 mg TFA/kg
bw/day. This dose was tolerated without any observable toxicological effects.

Collection of milk, urine and faeces
The goat was milked in the morning immediately prior to each administration, and eight hours after

administration and directly before sacrifice. The collection intervals for milk sampling were: 0-8, 8-24,
24-32, 32-48, 48-56, 56.72, 72-80, 80-96, and 96-120 hours after the first administration. The milk
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samples were weighed, radioassayed via liquid scintillation counting (LSC) and stored at < -18°C for
97 days.

Urine and faeces were collected on a daily basis. Urine was collected in plastic vessels under dry ice
cooling. The faeces samples were homogenized after addition of water to yi@a wet paste. Aliquots

of the excreta were radioassayed. R
> &
© @
Sacrifice and collection of organs and tissues @ §’
Six hours after the last dose, the goat was sedated and anag\? ﬁ@llazi‘@bmpun,
Ketamin and Pentobarbital-Na. Under deep anaesthesia, @’ a d b@nnulating

the jugular vein and finally terminated by intracardiac f@yectio
the goat was slaughtered and the following organs tls%g
until analysis (103 - 124 days): round and loin @c e, oK

bladder), and kidneys.

¥pred a@§ 18°C

Q

S

)
Radioassaying and processing of samples Q \ @
Radioactivity measurements (radloassa) wey condt%ted by quid N Qlntill counting (LSC);
aliquots of liquid samples were dlr% @ed, uots soh@sampl@zvere first combusted
using a sample oxidizer, the form s a@r ed fﬁ@n lkgjine se@tﬂlla‘uon cocktail and the

& S0S
resulting solution radloassayedg C. v Q @ | @Q

\
colle@ from O h to 102 h (time of
sacrifice) after the first ac@mstra@n a sa ] of @- scle (loin and round muscle) and

fat (perirenal and om@l) W@’ pre&ged T § stte x§ muscle and fat samples and the
W

For metabolism investigatiohd, a @nposﬁ%%mp

complete liver, bot];@@ney Aid ope eces@mpl ) were thoroughly homogenized and
kept frozen until extractlo ach pl ept racted with acetonitrile/ water (8/2, v/v)
and pure acetonitrile us a h1 peed Surrer. e fat Fas extracted with mixtures of n-heptane and
acetonitrile/water (8/ V/V) @ usingd hlgh@eed er followed by separation of the heptane and
the aqueous layerV%%acet@ rlle/@er exX@3 ts \;&g@ concentrated and analyzed by radio-HPLC and
radio-TLC. \@@v

@

Radio-chromatography and W&ss spe@ometﬂ%of the extracts

Radio-HPLC was conducted u@ reve@d—phase column (RP18, 250 x 4.6 mm, 5 um particles)
that was operated with a gradie

ixture of water/formic acid (99/1, v/v) and acetonitrile/formic acid
(99/1, v/v) at 40°C. The system was equipped with an UV detector (254 nm) and a radiomonitor with a
solid glass scintillator (cell volume 370 pL). The limit of quantification (LOQ) was derived from
background noise level of the baseline and the highest peak in the chromatogram. It ranged from 0.001
mg equ/kg (milk, fat, kidney) to 0.005 mg equ/kg (liver). Column recovery was determined by
comparison of injected and eluted radioactivity. In each case, it accounted for 96.2 — 99.6%. *C-
labelled TFA was co-injected to identify the residues in the samples.

Radio-TLC was conducted on a silica gel TLC plate (20 x 20 cm) that was developed with a solvent
mixture of ethyl acetate/2-propanol/water/acetic acid (65/24/22/1, v/v/v/v). Following development
the radioactive spots were detected by radiolumingraphy via exposure of an imaging plate to the



B . Page 77 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

radioactive spots. The detection limit was approximately 5-10 dpm/spot after an exposure period of at
least 14 hours. "*C-TFA was also used as reference standard.

The test substance TFA was identified by LC-MS/MS consisting of anion exchange chromatography
and a high resolution mass spectrometer. For ion exchange chromatograpl‘@ Dionex column was
eluted with an aqueous solution of 20 mmol KOH as liquid phase. T”lémass spectrgmeter was
operated in the mode of electro-spray ionization. This test substancefyYas q@med@ refggefice
standard in radio-HPLC and radio-TLC of the extracts. & &@ o\\@@’ @ §
NN S-S
Under natural, physiological and environmental condit TFQ}Q dis@ated%@ ap[@s as TFA
@ .. .
ndmé@’nd @hus, deﬁ@@. Thegpfore,
aceti @c 3

results are expressed as the parent compound of the @s, i.%%tri cetigacid. @ @
S

S 9 &
0| Resugt§d D's@ssio§@ «9 § @D
Q

salt. The counter cation depends on the chemical su@u

@
S IR

O & & T
Recovery of radioactivity in milk, excreta nalyed orgéns and,,ﬁ@sueso\@

2 U 9, y
Six hours after the last of five oral dos@@%f O.Qbmg/kg%bw/d@f 14 elledFA approximately
69% of the total radioactivity was “Lgoover, ' n@ excrgll, m , fat@ver and kidney. The

remaining 31% of the total dose t§ assu@ to @assocfa@ﬂ w}it@j gaé@o-intestinal tract and the
remaining body. 47.3% of the tot@@dose exc@ed Wi@&fhe urg@}&@% with the faeces. 1.14%

of the total dose was secreted iid the an@.liﬁe de d inghe dissected edible organs and
e

ti ith 4.1% of the dogesbei i it 1 ing 30% of the bod
1ssues wi o of the o em@som% Wil m@la & (assuming 30% of the body

ra
weight to the muscular may). . Q @ S N )
N N

N
2SS S 5§
Radioactive remdueg\% he my ®, @ é} @

The total radioactive resoi (T in t%@lilk r@ged f@;@ 0.079 mg equ/kg to 0.145 mg equ/kg in
the collection period 4@ 80 rs Qi&vthe ‘@t administration. At the time of sacrifice, a further
increase to 0.171 mg ggu/kg obse@®cd du@ the glorter time interval between the last dosing and
sampling (ca. 6 h <§) Th@lme cpise of @ioa@@y in milk showed a typical diurnal pattern with
temporal peaks eight h@ after ich a@inis@n and sinks shortly before the next dosing (Table

O

6.2.3-5). @ N
e Q @%

8

.




B . Page 78 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Table 6.2.3- 5: Radioactive residues in milk of a goat administered with '“C-TFA at a dose level of 11.9

mg TFA/kg dry feed/day
Time schedule after the Number of Weight of Residue Residue level
first administration administration | milk sample | level in m@ in milk, daily
[hours] sa§ L. avelgge
kel | Img kel @\mg &gl
0 i - L & S
8 127832 | @101 RO
24 %) 220884 4 ©0.05§§’) {0 0.0785%)
24 2 L @ s NS o
32 §>9s9§\© REER SN
48 *) 30388 | x000.079> | O 0.09
48 3 N o Q>
56 & 1001 Q oisy S W
72 %) ST ©60203@| 0799 &.098
72 S S [ o
80 O O LI & od ¢
96 *) oo & 284357 @ 095 o 0.112
9% 3 P O
102 & Q [(»0.8585F +D.171¥* -
Residue plateau in mi]}@!’;O—9@oursWer fir® admi@strati@@ 0.102 + 0.008

N TA SR

, o S S & S
) Milking 1mmed1a;[§efor nexj% min tlon@ &

*E) Not used for calc iono@ e r@e platddu in otk siesidues are still increasing at the

beginning of th@ollec@ perfad ©© §
*#%)  Not used fg@sﬂcu}% n o @e resfdune p u ingpilk since period between dosing and

milking was short onlyﬁour@d no gafa of t@second milking was available.
S oS &
A plateau level was %ache @prox@ately@ hou@b after the first administration. This level was
calculated as mea ue ofthe m eighty daie]@verages of the milk samples between the second
and the fourth adm nist@n. T@resu@ag st state level in milk amounted to 0.10 mg equ/kg.
(The residue levels of the firs w xcl from the plateau calculation since the residues were
still increasing at the begimm of nfk colledtion. The residue level of the last milk sample was also
excluded since the interval bet@ dosir@’ and milking was shorter than at the other days and a
second milk sample was not avaifable due to slaughtering.)

Radioactive residues in dissected organs and tissues

The TRR in edible organs and tissues ranged from fat amounting to 0.091 mg equ/kg (mean of
perirenal and omental fat) to kidney amounting to 0.967 mg equ/kg (Table 6.2.3- ). The radioactivity
concentrations of the total muscle and fat referred to 4.08% and 0.43% of the total dose assuming a
value of 30% and 12% of the body weight for these tissues, respectively. Altogether, the test
radioactive residues in all dissected organs and tissue samples accounted for about 5.14% of the total
dose.
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Table 6.2.3- 6: Radioactive residues in organs and tissues of a goat 6 hours after the last of 5 doses of
14C-TFA at a dose level of 11.9 mg TFA/kg dry feed/day

. Residue level
Organ/Tissue img cquikg] &@@
Liver 0.551 @Q <@ ; é @@@
Round muscle (sample) @J 0.34&> g&\ @@%@) 5&\?
Loin muscle (sample) @9 g@% §> ©©@
Total body muscle *) 0@3% , @347 L\\@ @7@ @) éf
Perirenal fat (sample) Q\ @\ 0.06¢> &§ & é@
Omental fat (sample) @v § O-éﬁ O «§ @
Total body fat *) S @@@@1 < o &

$ N

S

WS

*) Weighed mean residue levels in @%1 bc@ mus X ula& from the sample
masses of the two types of m%@e anc@ﬁt andithe totz(@radw&@ve r es in that samples,

o
o
%
3
¢

@
@ o,
Identification of the radioacti@&@sidu& @% @Q QO \
Radio-HPLC and radio-TLO profil&of t of w]%ss%npl@&{mﬂk liver, kidney, muscle, fat,
urine and faeces) show, only@e po@radl e romatography with the reference

standard “C-TFA re@d i saménglk I\@otber poak could be observed. This peak was

unambiguously 1deé§eﬁed a@radlo lled @ tw romatographlc systems with different

separation modes (rever; e@phas str %’TLC) were used for co-chromatography.

Therefore, the total radl@ctwl all @@nples rese unchanged TFA. The rate of identification

in the samples was lent @oun@?to 9&H— 10 of TRR in all extracts.

@ 9 \
VeI

@ N

SRS

$§

v ®
g
@
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Transfer factors of residue transfer of TFA from animal fodder to food of animal origin

The TFA transfer factors (TF) were calculated as ratio between the radioactive residues in animal
fodder and the total radioactive residues in milk, and edible organs and tissues of the goat. Any
correction for formation of transformation products of TFA is not needed as total radioactive residue
was represented by the administered test substance (see before). These tran@ factors ranging from

0.01 (milk, fat) to 0.08 (kidney) are listed in detail in °$ .
Table 6.2.3-7. & @ S &
y T E S
Q o O S

Table 6.2.3- 7: Transfer factors for residue transfer of 14C€$I anlr&f ed c@a
liver and kidney of a goat following repg@
TFA/kg dry feed/day .

Milk/Organ/Tissue -
AN
Milk (at residue plag) | ©0.1082 | S$0.0g867 (@
© A 7 o N
Muscle A & 0347 ¢ 0@2 ((77<§>

Following repeated ora & 1nlsgmon la @ied sodiim trifluoroacetat (TFA-Na) to a lactating
goat for five consecutiv a doevel 50 @ TFA-acid/kg bw/day (corresponding to 11.9
mg TFA-acid/ kg @ -@)c ay) @16 rad@activ Sesidues in milk reached a steady state at
approximately 30 mrs dos&%eun@g to a plateau level of 0.10 mg equ/kg. Five days
after the first administriton th goat slapgirtered and radioactive residues were determined in
edible organs and tissues. & res@ws a(&%unted for 0.091 mg equ/kg in fat, 0.347 mg equ/kg in
muscle, 0.551 mg equ/kg inMiver_gnd 0.9@ mg equ/kg in kidney. The samples were extracted with
acetonitrile/water and the extra@nalyzed by radio-HPLC (reversed phase) and radio-TLC (straight
phase). Identification of the radioactivity in all samples using co-chromatography with authentic *C-
TFA and two chromatographic methods with different modes of separation generally showed only one
chromatographic peak that was unambiguously identified as TFA. No other radioactive peak appeared
in any sample. As a conclusion it can be stated that TFA is metabolically stable in ruminants. It was
rapidly excreted as not more than 5% of the total dose was detected in the dissected organs and tissues
6 hours after the last dose.

By comparison of the residue levels in feed, milk, organs and tissues the following transfer factors for
the residue transfer of TFA from animal fodder to food of animal origin could be derived: milk (at
plateau): 0.0086; muscle: 0.0292; fat: 0.0076; liver: 0.0463; kidney: 0.0813.
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CA6.24 Pigs

Following oral administration '*C-flurtamone has been shown to be rapidly absorbed and metabolized
by phase 1 reactions (hydroxylation, methylation, ring hydrolysis) and phase II reactions
(conjugations) in rat, goat and hen. The main products eliminated in both urg and faeces of rat and
goat and in the excreta of chicken were flurtamone-trifluoromethyl-hydr ang reJated ompounds
Elimination was observed to be rapid in all three species with ve o@ oder@ leV

radioactive residues being found in the tissues at the time &f sacrifiég, ng\@é hlé)e lev eing

@' @
Therefore it can be concluded that the principal pathwa&ég met@matl@@s th&@me 1r§at ?hén and

rat and consequently a metabolism study in pig is not@ess@ . @ © &Q
S R I
N

AN
. & RV N @

CA 6.2.5 Fish o\@ & & %, @ &

NS >
Q) 9

According to the data requirements pubh@ mj@%om}@smn Kegulafi (EU 0 283/2013 of 1-

March-2013 a “Metabolism studies on fi§8 ma)@} reqLQed whe§ the t prof&etion product is used

in crops whose parts or products, alstgfter essn@re f@o fishQiid whépe residues in feed may

occur from the intended applicatio@%” &© @ % @ >

No fish metabolism study has b ,§7 pered hWever Dioac @mla‘u@rudy in fish (evaluatedand

g o

accepted for point 8.2.2.3) is a@ lable&

The study was originally, é&ertal@‘“to § ine $Q)f t uptake and elimination of “C-
metabplis

residues in bluegill su %@’l b% SO @
investigated. @
&@ @ 6 (e\ Af\@

located in the principal organs of metabolism and excretlog@e livi

%

one in sunfish was intensively

Report: Kc@z 5/ E @994, ">

Title: Fl@mon@ 1oé@centr n, M@\Bolism and Elimination of "*C Residues
Blueg Sunfish (Lepanis m@@sochirus)

Document No: @M-162323-0le O \

Report No: "[92834300 ) (SPIRegiyr) O

Guidelines: USEP@A@FRA@ldehne 165-4, 1992

GLP Yes N A (708

@ b
Summary

Initially, bluegill sunfish were continuously exposed to a nominal concentration of 0.11 mg/L '*C-
flurtamone equivalents for 28 days in a flow-through system. Additionally a 14-day depuration period
was observed. Biological half-life of the *C-residues, present in whole body tissue on the last day of
exposure occurred between days 1 and 3 of depuration.

Only limited metabolite characterization/identification work could be performed on the fish tissues
from the initial exposure experiment because of the low levels of radioactivity.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162223-01-1
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This is why a second experiment with the same nominal concentration but with a higher specific
activity compound was conducted to obtain sufficient tissue to identify metabolites down to a
concentration of 0.05 ppm.

The metabolism of flurtamone in bluegill sunfish was found to be rather e ive. After 28 days of
exposure, parent flurtamone was found to constitute approximately 6% & 40% of the radioactive
residues in the viscera and edible tissues, respectively. Major metaboh@§ou@ the &cera @sue
included flurtamone-trifluoromethyl-mandelamide (RE5323§ ﬂurtapge-tg@o yl-N@thyl-
mandelamide (RE53285), flurtamone-desmethyl-trifluorg

0 h}i@ %ES@) amone-
ethylg 397@ met@ltes were

trifluoromethyl-hydroxy (RE53498), and flurtamone-des& Qa
curg@ am@ flu one-@uorowthyl-

mandelamide, ﬂurtamone-desrnethyl-triﬂuoromet@hyd f18g mon@rlﬂu ethyl-
hydroxy were also present as sulphate esters. Insadditio gl@onldémd s@@a‘ce Ty ugatlons
small quantities of fatty acid esters of flurtam@ye-trifju laml%were @30 observed.
Major metabolites found in the edible ti %ﬁe inc trlfl,qumet andelamide,
flurtamone-trifluoromethyl-N-methyl- man @ ﬂur@none met] trlﬂl@romethyl-hydroxy

and ﬂurtamone—tnﬂuoromethyl—hydroxon Wlth th%br gl@omd@onju s Metabolism of
Flurtamone by bluegill sunfish invol\@@d \% s @@thw as the detoxification
mechanism. These pathways inclyfle, N-d thy ion, hy@xyla@n of %@ trifluoromethyl phenyl
ring followed by glucuronide and@lfate gdnjugagens. T@&neta@%’c pa y also include opening of

the furanone ring to form rta tI‘lﬂQOI‘OIn @n l-ianidelamide followed by N-

NiY, . \
demethylation to form flurtg ©- pne-triflyorom % 1@ Q

Bluegill sunfish were @osed@ ﬂu ne WO arate experiments, the second experiment
having a higher spec@g acti@ to faQlitate 1de ification of metabolites. For the first exposure
Q)
the fish (SLI Lot 42) @jere o@%ed €om a mer01al supplier (_
Thsse werdZhainggined &@oldmg tank for at least 14 days before treatment.
The fish population had ame %vet @ht @@7 g and a mean total length of 50 mm. Mortality of
< 1% occurred during the 4%0urs @or to %posure The dilution water was drawn from a bedrock
well into a reservoir where it W@ated af?c’l supplemented with untreated well water supplied by the
d

@}%

municipality. It was characteriZ€d as soft and there was flow-rate of 5-16 volume replacements per
day. The temperature was maintained at 18°C. The fish were fed a dry pelleted food, ad libitum, daily

except during the 24 hours prior to testing.

The radiolabelled test substance was [trifluoromethylphenyl-U-14C]-flurtamone (Batch: CSL-89-204-
11-27), originally obtained from Chemsyn Laboratories. It had a specific activity of 6.0 MBg/mg with
a radiopurity of > 98% and was supplied as a solution in methanol.
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Initial exposure experiment

A radiolabelled stock solution was prepared by@e tr@r o@e el&iﬁ cﬁs § vial of
i it

methanolic radiolabelled-flurtamone solution m@ vol tr1cg§

wg,& 1nsin h one. The
mixture was evaporated to dryness under a @le s gam @ and l@r esi ﬂg@dlssolved in
acetone. The concentration of this soluti % d to 4’@@ 0.22@) g@oy t C of diluted
aliquots and calculation using the speciﬁc@wty @ éﬁ @ @@
& @© QO &

A radio-diluted stock solution was @epa@by @ com@mg (@4 888C¢g of non-radiolabelled
flurtamone (reference 1005—43—16/@"1" ) w@40 n@f the, r%lola&@ed stodk solution (0.229 mg/mL)

and dilution to 400 mL with ac -,Q@ T esult% solut@1 was@etermi@sd as having a concentration

of 12.24 mg/mL. The dz@ syst&m co@ted o@syrln pun@alibrated to deliver 0.00378

mL/min of the stock solutj 24@[‘?@/@ @%
& @ & 8

The exposure systen@sed @ntin fl v&%lu}e@ The k§ chambers were clear glass aquaria
measuring 75 cm xé& cm x30 cm ‘§

s@f"

)@\ Thegyvate 1 in each was maintained at a depth of
25 c¢m to give a total volémie 0f (%) 11tre$ he s@tem way calibrated to deliver 420 mL/min of test
solution to each aquarn@. elivéyy rate equ&ent to 8 aquarium volumes per day or 90%
aquarium volume r eme eack@é our geriod. @ummatlon was provided by fluorescent bulbs
located over the arl@d g@ our& @ht/S @ur dark cycle was used. The temperature was
controlled to 17°+1°C. @ \

NG

The exposure system was 1'Yope ion fo 1x days prior to the addition of the fish. The exposure
aquaria waters were sampled an lysed for flurtamone concentrations on four separate days during
this period. The results of these analyses were used to judge whether the appropriate concentration of
test material was being maintained in the test aquarium. The nominal exposure concentration was
0.11 mg/L. The exposure was initiated by the placing of 150 bluegill sunfish into each of three
aquaria, designated as treatment, metabolite and control. At test initiation the total biomass was 261 g
per tank. This figure decreased throughout the study as fish were removed for analysis. Daily
observations were made on the appearance and behavior of the fish and the appearance of the test
solution. The temperature and dissolved oxygen concentration were measured and the pH at least
three times per week. Water hardness (as CaCO3) was measured at test initiation and specific
conductance was measured with a salinity-conductivity-temperature meter and probe.
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The exposure of the fish to flurtamone at a nominal concentration of 0.11 mg/L was continuous
through to the establishment of a steady-state tissue residue concentration, and was maintained for 28
days. Once equilibrium was achieved and fish had been exposed for 28 days, 30 fish were transferred
to a separate aquarium into which the dilution water was introduced at a rate equal to the flow rate
during the exposure period. A 14-day depuration period was used in an atten@to establish the rate of
tissue residue elimination and determination of the half-life of flurtamone in &sh.

A
S @& O &

N
Sampling . &@ 0 @ S
In order to monitor the concentration of radioactivity in thevater d{the @sure a %control

tank, aliquots (5 mL) were taken on four occasions duri e Wk pr1 n o@posure at
0,1, 3,7, 14, 19, 21, 23 and 28 days of exposure a@atl é)@/ 10@nd 14

tion

phase. A large aliquot (1 L) was taken on th@éven \ay @xpo for@hrome@%raphw

examination. Fish were taken for analysis at 1, 35, T0, 14519, 2@@23 an§8 da exp « re and 1,

3,7, 10 and 14 days of depuration. Five unexp fis re %Szfter @iays xposure the

fish sample weights were used for the calcu gg n of @ per&@age 1\ the, u dle ﬁgz@epresen‘[ed by
N .

o & & N

the edible and non-edible portions.

@ N . \ @gb
L& S
| Yoy QL QL
Sample processing X Q @ A ) \\

The small water samples and the@ sa@les Vx%@ not esseg, prior @alysis The large sample
taken for chromatographic &§1nat@ Waxtrac@ (x @qth $ethylene chloride, following
adjustment of the pH to 11, act wa once ted 1&Qota poration and taken to dryness
under a gentle stream O@IH‘O D) T%@e’md as @1 recdyl t1tuted with a small volume of

acetonitrile/water (1: 1)@1 aho@fs wegg subje to §
& \© N S °\ @

A sub-sample (30 g) of t@lble @Q& Jec@?ﬁo a series of extraction procedures. The

first extraction was Wlt®exan &nd t@%%ecom@as W& methanol. After a number of liquid/liquid

partitions, various re&gnbma s an@he disgardin fatty material there was one hexane fraction

and one methanol@ﬂon @r qualgﬁve 1t1ga i@l A sub-sample of visceral material (10 g) was
subjected to a proc dur@?%ry sifdiar @- at L% or the edible tissue and this also resulted in one

@

9,

hexane fraction and one meth fra for,\ itative investigation.
Quantitative analyses % @
The water samples and extracts @e radioassayed by direct liquid scintillation counting, following the

addition of a suitable scintillation cocktail. The fish were dissected into edible (muscle) and non-
edible (viscera and carcass) and the entire portion of each fish was dried and then combusted. The
resulting radiolabelled carbon dioxide was trapped (in an organic base solution) and this was
radioassayed by LSC following the addition of an appropriate scintillation cocktail.

Qualitative analyses

The water sample taken on the seventh day of exposure was examined by HPLC and TLC to verify
that the radioquantification was representative of flurtamone rather than metabolites or degradation
products. The extracts prepared from the sample were analysed on an HPLC system that comprised a
Phenomenex Utremex C18 column connected to HP Diode Array Spectrophotometer and a



B . Page 85 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Radiomatic Model A280 Radiodetector with a 500 pL flow cell. The mobile phase was
acetonitrile/water/acetic acid (80:20:0.1, v/v/v).

The extracts were also analysed by 2-dimensional TLC. Aliquots were spotted on cellulose plates and

each spot was co-spotted with an aliquot of non-radiolabelled flurtamone s solution. The plates

were placed in a pre-conditioned chamber and the solvent system of n-butang¥/acetic ac1d/\£ter (6:1:1,

v/v/v) was allowed to migrate 12 cm from the origin. The plate Was r ved @md an@rotat

before being placed in a second chamber for development in ¢he seco 1rec4§@’ Th@con@lvem

system was a chloroform/acetone (4:1, v/v) mixture. é pm§ Wa§$ in t@Z cn&? om the
ter

origin. The plates were removed from the chamber an 10 h@r@%dloactlve

areas were located with a Radiomatic Analytical D1g1 Sys @1 Th V@ trangguitted

from the scanner to a computer and the radioacti @reglo of t s% late 4 \ re m@ked. ¢ non-
eﬁ/ S

radiolabelled flurtamone was located by V1suahza Q héﬁ ‘&© @§ )

. S 9
The tissue extracts were examined on a radio @LC s@tem scri %abgig@ Q&%
T2 &N o
Second exposure experiment @) N \ Q § 9

A second exposure of fish to radiola@ ed &yas c %cte@n or d@@o provide material to
facilitate the identification and quistific %bol’ﬁ%s’ Aczadiolakg R{lled stock solution was
prepared by the transfer of the engion s of ial of@than@% ra @elled -flurtamone solution
into a volumetric flask with rd ng @ aceane T mix was° aporated to dryness under a

gentle stream of nitrogen ae re@ue dls% ed gceto
> S

The concentration of ﬂ&@solut@’ Was@,{ound 8 g/§by the LSC of diluted aliquots and
calculation using tb&%emf@ctwt Th@adlogg ical gprity was determined to be 97.2% by
HPLC. This procedure w pea ther $42

concentration of 0.122 1@ mL ar d%purlt r-’\ 93 1%» The two stock solutions were combined to
give a solution that hﬁﬁ con@xtraﬂo@of 0. @mg/@ The radiochemical purity was determined to

sulted in a solution that had a flurtamone

be 96.6%. & @ .
\
NN
A radio-diluted stock solutl @pared@y the combining of 2.524 g of non-radiolabelled

flurtamone (reference 100 -16/J@T) with 249 mL of the radiolabelled stock solution (0.247
mg/mL) and dilution to 390 mL&Fith acne. The resulting solution was determined as having a
concentration of 5.97 mg/mL. 1%e syringe pumps were calibrated to deliver 0.00775 mL/min of this
solution.

The exposure system was in operation three days prior to the addition of the fish. The tank was
sampled on two separate days during this period. The exposure was initiated by the placing of 275
bluegill sunfish into the exposure tank. At this time the total biomass accounted 330 g. The same
measurements and observations were made as had been made for the initial experiment. The exposure
was continued for 28 days after which time all fish were removed for analysis.

Sampling
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In order to monitor the concentration of radioactivity in the water of the exposure tank and a control
tank, aliquots (5 mL) were taken at 0, 1, 3, 7, 10, 14, 21, and 28 days of exposure. On days 1, 14 and
28 large samples were taken for qualitative analysis. A small sample of fish was taken for quantitative
radioassay at day with the remainder being collected for qualitative investigations on day 28.

Sample processing °$ .
The small water samples and the fish samples from day 26 were not pr@sed@ to @ysi@@he
large water sample taken for chromatographic examination \&S extra% as &@ribe@yevi@y. In
order to perform metabolite identification/characterization @ he eddle a@@on— € tis@@s of the
fish samples after 28 days of exposure a total of four ¢ ri A% i
procedures varied slightly depending upon the purposech erlm@t @
& @ g@
The first and second set of extraction/clean-up %dur@ ere duc@ pri y f uahtatlve
analyses whilst the third and fourth were prm§ ant@tlo%%lgor theyfirst @a sample of
visceral tissue was extracted (x 3) with m ol W@ ho niz \@ om@d extract was
concentrated, partitioned (x 2) with hexan§ er ¢ entrgsn‘d@sed ough a C18 solid
phase extraction column. The column QQ el Wlth\sneth and3We eluai@ was collected and
concentrated. This sample was exam@d by, @ - (@y par@k a@c -MS analysis. The
hexane fraction was concentrated fatty, ter were p&%mpl@ by@ddltlon of acetone under
refrigerated conditions). The pi@bip 1ta \was oved d th %&trac @rther concentrated before
being examined by radlo—HP Pos‘c&@tractkgn resi s we d10 yed by combustion-LSC. A

m%
2
%
/;%
S
=
-
8
o
=

sample of edible tissue was{extra d (x Qneth@@l water (7:3, v/v), hexane and
acetone. The extracts WCI@OH’H@I 1t10 (x 1th Qv ane. The non-hexane fraction was
concentrated and purlﬁ@on a@hd Bﬂgt colu and y radlo HPLC. The hexane fraction

was processed in tl@me 1@1 %@at fr@i the eral @mple and was also examined on radio-

HPLC. Post-extraction re@esw ra ayedss @
o e N

The second set of prdgeduregQvas C(éucte@ tW@amples of visceral tissue. Each sample was

extracted (x 4) with methanol ho eniz@n. The combined extract was concentrated,
partitioned (x 2) with hq@e andsthe hexdge fr a%ns combined, concentrated to near dryness and the
residues dissolved in acetone.  Jhe nol, &racts were also combined and concentrated and were

then passed through a Bond@iﬂt soll@phase%tractlon column. Unretained activity was collected and
labelled as feactionl. The col@was &ited with methanol and the collected eluate, labelled as
fraction 2, was concentrated. *@hromatographic examination of the two fractions indicated that

fraction 1 contained polar compounds and fraction 2 contained non-polar compounds.

Fractionl was further processed by passage through another C18 SPE column. The aqueous eluate
was collected and labelled as fraction 1A. The column was eluted with methanol and the eluate
collected was labelled as fraction 1B. To remove fatty material fraction 1A was partitioned (x 2) with
ethyl acetate and then with petroleum ether. The organic fractions were combined with fraction 1B
and the whole (retaining the label 1B) was concentrated. At each step the samples were radioassayed
by the LSC of aliquots and the distribution of residues was monitored by HPLC. Maetabolites in
fraction 1B and in fraction 2 were further purified by HPLC fractionation. Post-extraction residues
were radioassayed.



B . Page 87 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Fractions 1A and 1B were subjected to acid and enzyme hydrolysis. The acid hydrolysis utilised 6M
HCI and mild heating for varying periods of time depending on the sample. Aliquots of the extracts
were evaporated to near dryness mixed with an appropriate buffer and then incubated separately with
B-glucuronidase, sulfatase, esterase, phosphatase or glutamyl transpeptidas@ The B-glucuronidase
incubate was chromatographed directly or partitioned (x 3) with ethyl acet efore gonceptration and
chromatographic examination. All the other incubates were partitioned des%@x @ ¢

organic phases were concentrated and chromatographed. @o & SO @ @

N
& ég\\ O S
The third set of procedures was conducted on two lk\.) scer ssu %ach was
extracted (x 3) with methanol. The combined extract rate @1d ex ned @adw%@PLC
Post-extraction residues were radioassayed. Two §dlb 1Ssue Q e ex@cted ) with
methanol. The first five extracts were combined,, conc 10ne4§ith ne The

methanol fraction was further concentrated, chifnatogra ed su g%ted t(@nzy ydrolysis in
the manner previously described. The hgkgne frédtion J#&s ta ag) ess the residue
redissolved in acetone to give a solution @ wasiten ¢X@@ynine rom@rap ically. The tissues
were subjected to a final extraction Wltceto@over @% exte@@d pe@ (48@after which it was

refluxed with HCI for one hour. 9 ©@

S § @ o, Y@ Q AN
Q A R
The fourth and final set of extr n/clgap-up eduréwas }wd n two samples of edible
tissues. Each sample was extrdgied ( @Wlth@ethm%? The % xtract was concentrated and
ce d

partitioned with hexane. Th& \., et @@1 fra wa rthe@n and chromatographed. The
hexane fraction was eva@ated Q dry@ and<{ue re@ %@?edlssolved in acetone to give a
solution that was exam@ chr@étog&ghlcalléﬁos xt ctl@ssues were radioassayed.
N é} @

N

7

@

Quantitative analyses *é @§ @@@
The water samples and & acts @e T d%%assayy diggst liquid scintillation counting, following the
addition of a suitablecintillgédn cocgyail. 26-@ fish were dissected into edible (muscle) and
non-edible (Visce@ ass) the (}@ p@n of each fish was dried and then combusted.
The resulting radiolabe carbow’ dlo)@c A% s@pped (in an organic base solution) and this was
radioassayed by LSC follown“@e ad@on of @ appropriate scintillation cocktail.

e Q
Qualitative analyses % o
Water samples taken at 1, 14 “8hd 28 days were analysed by HPLC with UV detection for total
flurtamone determination and with radiodetection for radiolabelled flurtamone detection. For
confirmation of peak assignment they were examined by LC-MS. HPLC-UV was conducted on a

@

Phenomonex Utremex C18 column with direct aqueous injection. The mobile phase was
acetonitrile/water/acetic acid (60:40:1, v/v/v). The detector was set at 240 nm. Quantification was
achieved through an external calibration method. Radio-HPLC was conducted on the processed
methylene chloride extract of water with the same conditions as described for HPLC-UV but with
radioactivity monitored on a flow-through radiodetector. The processed water extracts were also
analysed by particle-beam LC-MS using electron impact (70 eV) ionization.
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II Results and Discussion

Analyses of test solution samples during the period before initial exposure gave concentrations that
averaged at 92% of the target value. Throughout the study no undissolved material was observed in
the dilution system or in the test aquarium. During the exposure and dep@(ion periods only one
mortality was observed among the 150 initial test organisms in the treatm quarium and,none in the

controls. In general the fish appeared healthy, exhibited normal be a@rew @ntml@sly
throughout the study. Water quality parameters varied minimally. oul ock t th -day
exposure period the concentration of flurtamone remamed%ﬁ tive “ andy@rag 0% of
the target value. It was calculated to be 0.11+0.01 mg/ omat aph1 aml@%%ns of the
water showed that the radioassays gave a reliable indicghen of gig con tratlo OneR
ain @’ fluglghoncs

/@ﬁ NN G >
The concentrations of radioactive residues in esgb n@-edlb@and le—b@ portids
@
bluegill sunfish are presented in Table 6.2.5-1, % he v entr n in t@wate
were available for three consecutive samplin \terva e su ed ;alys variance and
Tukey’s test. Statistical analyses of the TRQ n edible tiss@y dete ed @hgmf nt differences for
14 days to 28 days of exposure, with sy st@ therefbre estdblishe 14 s. The non-edible

tissue concentrations reached a stead; @at § a@nd t@whol@o c@éentra‘cions by 7 days.
to

@A fter values

The mean steady state TRRs wer %Qalcul (£&, ), 4.&F1 3)@ad 2.9 (£0.5) mg/kg for
edible, non-edible and whole bod@tissu &resp Vely éocon@\[ratl ctors were calculated for
each tissue and were found e 1&@% ard 27 f d1bl®@1on— le and whole body tissues,
respectively. The edible pon of the fish to g@sem @» erage, 61% of the whole fish
whereas the non-edible @snai & accgpatted f ftyrcent elimination of radioactive
residues in the whole K@y tlS@’Of fish occu e st and third days of the depuration
phase. By the end gi& de@wn&:@od (1€days @izhm@tlon of 81% had been reached.
& @
The analysis of the t@es f@l %ltlal showed the presence of flurtamone and
ﬂurtamone-trlﬂuoron%hyl -hy@oxy ( 534®m tl‘@lssue extracts (by HPLC and by LC-MS). The
results also indic the peesence ﬂurtne @wthyl (RE-39748). An unknown was detected
by LC-MS that had*not @1 obsered b@gdlo—@
NS

The metabolite characten@ﬁon/ld@lﬁcat‘f&l work on the tissues from the second exposure
experiment showed that the m@ghsmg@f flurtamone had been extensive. The proportions of
extractable and bound residues (@sing results from the third and fourth sets of extraction procedures)

are presented in Table 6.2.5-2. Most of the radioactivity in both edible and visceral tissues could be
extracted with methanol. The bound residue was somewhat higher in the edible tissue than in the
visceral tissue (following extraction with methanol alone).
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Table 6.2.5-1: Water concentrations of flurtamone and bluegill sunfish TRRs during exposure of fish
over twenty-eight days and a fourteen day depuration period

Total Radioactive Concentration (as flurtamone equivalents) in:
Water Edible Tissue Non-e@e Whole Body
Test Day T &
(mg/L) (mg/kg) & kg) @ @ng/k@

0.11 0.605, I 43 & @ 27
3 0.10 03D & @v #@5
7 0.12 R 6 | K26
10 0.11 o13.0 | 459 | &7
14 0.11 Q 1 K 46
;? I R e

10 .9 & 16 ﬁ@% ®, 44 @»© 7 28
23 0.10 Y | (72087 @ 40 @?P 32
28 0LIR" . [Q 2P & &% 9 35
29 (Depuration 1) <J¥Q &F «J4 o 025 5 1.8
31 (Depuration 3) JsPoQyr | 0859 [ QL 1.3
35 (Depuration 7) ISR < 0.89
38 (Depuration 10) QS < RGN IS 0.96
42 (Depuration 14) N <:0Q \@\ 0.55 @Q \% 0.88 0.68

Q ) S )
@ {%@ @’ @@@ Q@ @@@
table %Edloactlve residues in the tissues of

Table 6.2.5-2: Pro@n @(tra @Jneg(

@h e@@sed @Ver erlod& twenty-eight days to radiolabelled
ﬂurtam@n @@us sq@ong@l ngg\

Sample Type, N C% é\% I@ Mea®% TRR (normalized) in:
Q @ @than@ . cetone HCI Reflux Unextracted

V § Q@Extr&c %\7 Extract

)

Edible tissue AN & R 1 2 8
\ nm Nm

Non-edible tissue W\ @94 KN

nm = extract not made N % (o8
&

The chromatographic examination of the extracts of edible tissue showed that flurtamone and the
metabolites flurtamone-trifluoromethyl-mandelamide, flurtamone-trifluoromethyl-N-methyl-
mandelamide, flurtamone-desmethyl-trifluoromethyl-hydroxy, flurtamone-trifluoromethyl-hydroxy
were present in the extracts of both tissue types, and flurtamone-desmethyl was also present in the
visceral tissues extract. Quantification of these compounds was based on peak integrations of
radiochromatograms. An early running peak (4 min) in the edible tissues extract was shown to be a
mixture of glucuronide conjugates (which was also demonstrated to be the case for the equivalent peak
in the non-edible tissue extracts). The identification of flurtamone, flurtamone-desmethyl-
trifluoromethyl-hydroxy, flurtamone-trifluoromethyl-hydroxy and flurtamone-desmethyl was achieved
by reversed phase HPLC with a gradient mobile phase and confirmed by LC-MS, all with reference to
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appropriate standards. The metabolites flurtamone-trifluoromethyl-N-methyl-mandelamide and
flurtamone-trifluoromethyl-mandelamide were identified by LC-MS after isolation of sufficient
material by repetitive HPLC injections.

Two polar peaks were found in the extracts from both tissue types. One@d a retention time of
approximately 3 min and the other of approximately 4 min. Fraction§%A and 1B of extraction

ou@lvm@lese @(

procedure 2 were used for the characterization and identification of the ¢

Fraction 1A contained only the 3-min peak while fraction 1Bcqntaineg oth K@'{s an yme
hydrolyses confirmed that conjugated metabolites had been ease \‘l @@that gave the 3-
min peak. @ \
’ A AR
o’ .O (@) v

. . S\ ©
Following enzyme treatment the deconjugated moht \Vere&e}( racted into @yl ac@e and
analysed by HPLC and LC-MS. Following treatmgnt wi glué@omd whlgﬁeleajust over
50% of the radioactivity, flurtamone-trifluor@ethy]-mandeldude, %I%lrtam@e—m% omethyl-N-

X
methyl-mandelamide, ﬂurtamone-desmeth@iﬂuo@neth&@ydro@ fl; ’g) one@fluoromethyl-
. N
hydroxy and flurtamone-desmethyl werQ di toChe prgxent, d op, chromatographic

comparisons with reference compound@©Thes®entlt Sof the @tter t was@onfirmed by mass
spectrometry but that of the first twa @@Jld émed@r this @ethod&ause of the very low

levels. % °\
@

Following treatment with sulf rel@@sed ] e radioactivity, flurtamone-
trifluoromethyl-mandelamidé&y ﬂ mon SEsmetlégd-trif] ome ydroxy and flurtamone-
trifluoromethyl-hydroxy Wyte in @ted@ e pﬁ

released nearly 10% o the oac&glty, -titflu ethyl mandelamide was the only

ollo \- o treatment with esterase, which

metabolite detecteg&slrea@nt \% pho atas& tamyl transpeptidase did not release
significant amounts of ragfgactivj gt phosﬁyﬁte and glutathione conjugates were not
present in significant ar@ nts. s is 1&ccor ce w@x the fact that about 90% of the radioactivity

was released by the o%r thre@nzym@reatm@s Q

$ & O
Identification of th co@nents@vin fJe 4- te peak was achieved by analysis of fraction 1B
that contained mostly that pe ith all a@unt of the 3-min peak. Following treatment with B-
glucuronidase, after which @4 mlr@eak hed disappeared, flurtamone-trifluoromethyl-mandelamide,
flurtamone-trifluoromethyl-N- m@—man@amlde flurtamone-desmethyl-trifluoromethyl-hydroxy,
flurtamone-trifluoromethyl-hydréXy and flurtamone-desmethyl were found in the ethyl acetate extract.
A 4-min peak was also present in the methanol fraction of the edible tissue extract. To confirm the
presence of glucuronide conjugates an aliquot was treated with glucuronidase. After partitioning with
ethyl acetate nearly 90% of the sample radioactivity was found in the solvent fraction. Compounds
that had been released were shown to include flurtamone-desmethyl-trifluoromethyl-hydroxy and
flurtamone-trifluoromethyl-hydroxy. Because the conjugate fraction was a minor component of the
edible tissues residue, quantification of the individual glucuronides was not performed.

The distribution of the components of the radioactive residues are summarized in Table 6.2.5-3 (edible
tissues) and Tables 6.2.5-4 and 6.2.5-5 (non-edible tissues). The proportions of the residue accounted
for by each metabolite, whether free or conjugated, is summarized in Table 6.2.5-6.
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Table 6.2.5-3: Composition of radioactive residues in edible tissues of bluegill sunfish exposed for
twenty-eight days to radiolabelled flurtamone in aqueous solution at 0.11 mg/L

Component % TRR Concentration
@  (mgkg
Glucuronide conjugates* 8. @ L. &17
Unknown '8 &0 Yy Q@02 @"Q)
73 R

flurtamone-trifluoromethyl-mandelamide (RE 53286)
flurtamone-trifluoromethyl-N-methyl-mandelamide (RE 5%@

flurtamone-desmethyl-trifluoromethyl-hydroxy (RE 545 gz§ 5
G

flurtamone-trifluoromethyl-hydroxy (RE 53498) .. O

@
Flurtamone (RE 40885) Q ©

& S

* shown to include glucuronide conjugate&@lurt@one etl%, ﬂu@‘-eth sfiydroxy (RE
54578) & flurtamone-trifluoromethyl- hydro@(RE @ 8) &

O

Table 6.2.5-4: Composition of radioag%ve @ues @on le t1 s oeglll sunfish exposed
for twenty- elght d o ra abel@ﬂurt@%ne i @ueo@olutlon at 0.11 mg/L

OQV 2 .8

9
Q o\© o "7\9 § @\ Q@@@

Component @ @ é\’ Q7 \g%ﬁ"RR Concentration
S’ @“ = &Q@ K &> (mg/kg)

Glucuronide/sulfate conw@ies* o 9 @ Q\\ﬂ {CZ} 12 1.4
Glucuronide con]uga@g N 6\ @ @ N 51 6.0
flurtamone-trifluordivethyl- @ndel@@de (Ii%\%ZS@ @w 3.0 0.36
ﬂurtamone-trlﬂuoromet@@\l-m@ ma@lam@ﬁ@%S) 7.1 0.84
flurtamone-desmethyl- tﬁ@uorg@thyl ;%gdroxﬂv@@%li 54@ 6.4 0.76
ﬂurtamone—trlﬂuoro@?t\zhyl h@oxz@tﬁ 53;@’) @ 5.7 0.69
ﬂurtamone-desme@l (@974&@@ &U 5%\’ 3.7 0.43
flurtamone (RE40885) ™~ & @ & 6.0 0.71
Total o O XN 95 11.19

* 3-min peak ok 2\!-min:%eak >
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Table 6.2.5-5: Composition of conjugate fractions of radioactive residues in non-edible tissues of
bluegill sunfish exposed for twenty-eight days to radiolabelled flurtamone in aqueous
solution at 0.11 mg/L

Component % TRR | Concentration

@@ (mg/kg)
3-min peak: N — &
flurtamone-trifluoromethyl-mandelamide (RE 53286) glucuronide ﬁ@ﬁ 0.@\ N ©0.01@VQ)
flurtamone-trifluoromethyl-N-methyl-mandelamide (RE 5 32847 & °\@ O&ﬁ 9%\\’
glucuronide Y § g&\ @; ff&\?
flurtamone-desmethyl-trifluoromethyl-hydroxy (RE 5452@9gluchs@nide (}@% 2.3§ @‘6.27
flurtamone-trifluoromethyl-hydroxy (RE 53498) gluc@idea @U A@ %7@ @U Oé%f
flurtamone-desmethyl (RE-39748) glucuronide Q\ ©\ F@ R W53 A A@
flurtamone-trifluoromethyl-mandelamide (RE 5{&6) sul{%ﬁ> @ O 1.0 D @@.12
ﬂurtamone—desmethyl—triﬂuoromethyl—hydroka 5487 8) su/ln7 2 ]@;@ A\&@ 0.14
flurtamone-trifluoromethyl-hydroxy (RE 53@) sulj@i\éj & @ > (\;\\@”1 @VD 0.13
flurtamone-trifluoromethyl-mandelamide @ﬁ 5326) es‘geé? f\@’ N%\\\’”0.4 @@ 0.05
4-min peak: f/\@ «QV &V S S @@y
ﬂurtamone-triﬂuoromethyl-mandelgzﬁﬁdye (R@Z%kﬁﬁc%\ e Q o\@»\j 0.64
ﬂurtamone-triﬂuoromethyl-N-met@l@Yman@amid@ (]QE\ 5@5) @\13'2 1.6
glucuronide & @Q . V « Q é;@ . Q
Flurtamone—desmethyl—triﬂugf?nethyﬁhydro@(RE g;@\\%) &@ﬁro@ 27.9 33
ﬂurtamone-triﬂuoromethyg@/dm)%@?E /5\‘%@@) gl<®uroni3§5K %@\ 4.9 0.58
flurtamone-desmethyl Sl@%%%lucg%@ide @)@ R Q @j 2.8 0.34
Total /\@ R %@ O @@ @@ 64.6 7.7

S @ & L

S
N

Table 6.2.5-6: Proportigf cq&one free conqua ed) of radioactive residues in non-edible
lu

tissues O e@snnf@% expogd for t\@nty—eight days to radiolabelled flurtamone in

aque@%&solu‘t@h at /S@ mg/ Q . §
Component X @w Q@ Q\Yj @% % TRR Concentration

DN A~ (mg/kg)

ﬂurtamone—triﬂuoromethyl—%/ﬁidelal@e (R®3286) 10 1.2
ﬂurtamone-triﬂuoromethyl-Nb-me}g%-man@amide (RE 53285) 21 2.6
ﬂurtamone—desmethyl—triﬂuoror@hyl—hydroxy (RE 54578) 38 4.5
flurtamone-trifluoromethyl-hydroxy (RE 53498) 13 1.6
flurtamone-desmethyl (RE 39748) 7.0 0.83
Flurtamone (RE40885) 6.0 0.71
Total 95 11.4
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IIT Conclusion

In bluegill sunfish exposed to flurtamone at concentration of 0.11 mg/L over a period of 28 days, the
concentration of residues in edible tissue reached an apparent steady state after 14 days. For whole
body tissues a steady state was reached after 7 days; the mean steady sta@oncentration was 2.9
mg/kg which established a bioconcentration factor of 27. The results frr(é§14 -day, depu@tlon phase

nd &@vy the @ of

showed that the biological half-life (50% elimination) occurred betwee

the depuration period 81% elimination had been reached. @o & o\\ @ §

Q, @ 0\

- SN
The investigation of the metabolism of ﬂurtamone@é’owe@at g%’or bolj included
flurtamone-trifluoromethyl-mandelamide, oro thyl- ethy@and@@nide,

flurtamone-desmethyl-trifluoromethyl-hydroxy, flu 0 uor thyl- rox@nd flggfamone-
desmethyl. All but the last of these were found (rpstl k§}re 1th @@e als§ resent as
glucuronide conjugates) in edible tissue, in w the mp %d y Q rent fl@tamone that
accounted for approx. 40% of the residue. %ﬂéhe mé&dh &boh 1ste @re foy - 1d in > edible tissue,

nid @ulfat@nd/o Yester (?\@mr) @njugates with the
conjugated forms generally the more ab ant @q non-&dible @Je p flu, one accounted for
only 6% of the residue. Metab%’@m rre @%/ N@emetl@ﬂion @?&droxylatlon of the
trifluoromethyl phenyl ring and %ubseq gatlofm prm@;a ly %gflﬁcuromde and sulfate).
Another branch of the metabolic @as cwgd ope g of uranone ring followed by

N-demethylation. A metabolicPathwa o Was prosed Xwhich @rese in Figure 6.2.5-1.

both in free form and in the form of glu
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Figure 6.2.5-1 Proposed metabolic pathway for flurtamone in bluegill sunfish

(0]
glucurt e,
. C/@)LNH - sultfg@ndd
jugat
3 2 § conjugaoes
@Y

Flurtamone-trifluoromethyl-

mandelamide b" >
delamid @ § o\\
I <

N

Flurtam o%trl uor(@ yl- @@@Q é’ @® ®@
N-met% ande@ AN @ ?, «@,

|

glucuronide and

glucuronide
sufate conjugates

conjugates
Flurtamone-desmethyl-trifluoromethyl-

hydroxy

glucuronide and
sufate conjugates
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Summary on Metabolism, distribution and expression of residue in livestock

Metabolism of flurtamone was investigated in poultry (laying hen), and ruminant (lactating goat)
following application of both [phenyl-UL-!C]- and ['*C-trifluoromethylphenyl]-flurtamone. The most
recent studies on hen (cf. KCA 6.2.2 /01;

I /. 2013; M-448149-02-1) and on goat (cf. KCA 6.2.3 /01;

_ 2013; M-445646-01-1) show a conclusive plctur@

of flurtamone.

The metabolism of flurtamone appeared to be very similar 1n@th spec%es Fh@tamo @ rately

metabolized and quickly excreted. The excretion produ & at sggyitic %@%oun @h of the

th%tabol&beha%)ur

administered dose in goat (98% of recovered radioac@yity) 8994th he&%% P recovered
radioactivity). Highest TRR-values were measuredQn hve@ foll by O ney@ndlca@g the
significance of these organs for the metabolism and @cre‘u@f ﬂu@%ﬂ b
In both species flurtamone was moderately meta@zed iy few ¥ @evera&nor&ace
metabolites. 72% to 98% of the TRR could»@olub@ized CON 1catlo@@tes &
37% and 98%. The most prominent consti g‘lt o§ residue Was rent"@%fnpou Faccounting for
1% - 44% of the TRR in hen and 12% - Ot 1tes e at elow 17% of the
TRR despite Flurtamone-desmethyl %@ acc@aed fa 46% in h t and was therefore
major in hen but only minor in goat. her @amo ma@metagis J&ge flurtamone-mandelic
acid (major in hen, minor in goat) X rtat&@e dlﬂ@romeﬁ§l hyd@y -g & (major in goat, minor in
Q@) ohr@ (maj¥Fin go mmgm heng@

R (meeﬁ& of m@ung a@ eveniQY ml@nd eggs were 0.04 mg/kg and

ged between

Total radioactive residues in \.,.

0.1 mg/kg respectively. @1 resid@ con ent y@as agai ren@ompound accounting for 22% of

the TRR in both milk an \ om@ and @enmg@nlk) eggs. The identified metabolic

reactions were hydgg atl@f t@ tri @omet@—phen@ moiety, followed by conjugation
at

withglucuronic acid&hydr@ zgnd r@ ange@nt @e furanone to a pyrrolinone moiety,

oxidative ring opening oféhe furfone @ety, we&%y cleavage and degradation of the carbon
chain and N-demethyla Q & Q

The residue levels g@a abo arOS@@)m t@men Qith flurtamone at 1 mg/kg body weight per day
in goat and hen. @oﬁgncgral r ice @ uptake of farm animal would stay below 0.004
mg/kg bodyweight per day’ Thegetfore f\.:} ues %&r‘[ed above are overestimated by at least a factor of
250. Consequently total resiQués i N
would be far less than 0.0%pin@nging@om 5 ppb in goat liver down to 0.2 ppb in meat. Total

Fod Fanimal originating from normal agricultural practice

residues in milk and eggs would .16 ppb and 0.38 ppb respectively.

Additionally, in the course of a fish bioaccumulation study (cf. KCA 6.2.5 /01; -, E., 1994; M-
162223-01-1), the metabolism of flurtamone in bluegill sunfish was investigated.

The metabolism of Flurtamone in bluegill sunfish was found to be rather extensive. After 28 days of
exposure, parent Flurtamone was found to constitute approximately 6% and 40% ofradioactive
residues in the viscera and edible tissues, respectively. Major metabolites found inthe viscera tissue
included flurtamone-trifluoromethyl-mandelamide, flurtamone-trifluoromethyl-N-methyl-
mandelamide, flurtamone-desmethyl-trifluoromethyl-hydroxy, flurtamone-trifluoromethyl-hydroxy,
and flurtamone-desmethyl. These metabolites were present as both free molecules and conjugates of
glucuronic acid. flurtamone-trifluoromethyl-mandelamide, flurtamone-desmethyl-trifluoromethyl-
hydroxy, and flurtamone-trifluoromethyl-hydroxy were also present as sulphate esters. In addition to


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-448149-02-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-445646-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162223-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162223-01-1
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glucuronide and sulphate conjugations, small quantities of fatty acid esters of flurtamone-
trifluoromethyl-mandelamide were also observed.
Major metabolites found in the edible tissue included flurtamone-trifluoromethyl-mandelamide,
flurtamone-trifluoromethyl-N-methyl-mandelamide, flurtamone-desmethyl-trifluoromethyl-hydroxy,
and flurtamone-trifluoromethyl-hydroxy along with their glucuronide conjug@@
Metabolism of flurtamone by bluegill sunfish involved various known @tabolico path\{ays as the
detoxification mechanism. These pathways include N-demethylatgeq, @xyla@n o@@he
trifluoromethyl phenyl ring followed by glucuronide and sulfate conjions\@ie m@olic way
also include the opening of the furanone ring to f&é @’? on@&\luor@thy@methyl—
mandelamide followed by N-demethylation to form ﬂurtne—tn@%wl—@elar@.

S & @ & &
The discovered metabolic pathways in the different %sto§ecie@, go&@fnd ﬁ@follo the
same routs proceeding via hydroxylation followeddy Orév t10né1%ava@%f the@anomety

i nb@igur %2.5—2@
SR

and N-demethylation. Acommon metabolic pathRy is i
O

‘e

Z

7
Z
&
@ﬁ@
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Figure 6.2.5-2: Common metabolic pathway of flurtamone in livestock (hen, goat and fish)
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CA 6.3 Magnitude of residue trials in plants

CA 6.3.1 Cereals

Since Annex I inclusion, new residue studies have been performed on barley and wheat which can be

extrapolated to the other cereals crops in case of early treatment (SANC@,7525/VI/95 rev 9 -

March 2011).The following representative use supported on cereals is pre,s{:g ed in Table CA 6.3.1-1.
S @ S &

Table CA 6.3.1-1: Use pattern (GAPs) for the spray application of ﬂurta@e co on&é‘lmg f%mula on
cereals in Europe (Northern and Southern re@"ns) \/
2

RN ©
Crop Member |F/| Formulation Pests or Gro N l@er r ca t101@:’ PHI
state or | G group of szt% @ @ha) as/h
country [or| Conc. of as pests @ R
1 controlled &© §§© 5 % Y XQ %Q
Spring cereals | Europe | F SC Broad- Q Pre-@ @a 200~ g é None -
(Barley, North / leaved ¥ emer @ amongN’ Covered by
wheat) South 250 g/L weeds (BBCRYO- Q 6 @ | the normal
flurtamone grass %9) @ N @ * 5 .
@ &@ @ ° % difl an vegetation
Winter cereals +100 g/L @ @ Or @ t@ OQ\ @ period
(Barley, oat, diflufenican @ o\@ o{\a § @\ @ between last
tye, spelt, o & Igt- T O S application
triticale, °\@=? § §r@ gncgé @ . @j and harvest
wheat) é& Q ( h 29) ST & \\
@ o,
S e &8 FS

A total of 24 supplemen%@trlal Qe %@rmq@n ba % d@heat since Annex I inclusion to

support this new use p% é@& hin e 245Wals rn + 4 southern EU trials) were
performed with SC3@r0d the ddlt@ 16 ad@itlonal trials (8 northern + 8 southern
EU trials) performé\wnh 8@360 ort @}o thec@ AP with a flurtamone application rate
slightly lower (120 g a.s. l@vs ) D %t:t that the SC350 trials were realized with
applications done at B%i ﬁ 360 S Wer@)erformed with applications between BBCH
22 and BBCH 30, n 1due@ere f aterlal (<LOQ of 0.01 mg/kg):

- green mater@lbharv d at lg?orre R ndlng to the forage stage,

- whole plant Wlthoﬁtwoot %t B co .(ZT. onding to the silage stage,

- grainatBBCH89, _& ©Y>\a IN
- straw at BBCH &9, % onky one %eptlon at 0.021 mg/kg in a European southern trial (11-
2094-04 — barley). For th@ason all these trials are reported altogether for a better overview.

The number and distribution of residue trials are described in Table CA 6.3.1-2.
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Table CA 6.3.1-2: Number and distribution of residue trials conducted per geographical region on cereals
(wheat, barley)

. . Formula Reference
Formulation Name Climatic zone, -tion Year / Study number / Doc
Countries No. of trials N
type c 0.
Europe North @
DFF+FLT SC 100+250A G Germany and United SC350 2012 42> 12 2 0(a)/
U-EU Kingdom -01 @?
@ f%\/
Germany and the SC35Q.¢ N2/ 23NT
Netherlands @ L o
Diflufenican + Flufenacet + Germany and United @60 é\\g 201 l@w '\« 11 (a) /
Flurtamone SC 360 (120 + Kingdom ﬁk@@ Y A@ 3-01-1
120+ 120 g/L) Germany and the @%C%(\é@ Q%’Y /2 @J) 1@095
Netherlands @% QD | D S 5975581 -1
D

Germany, Belgium and, > SGH60 @5920126& @Q\Zz -20@Na) /
the NetherlandQ® Q s EN 5 01-1

DFF+FLT SC 100+250A G U-| Southern Franc@d ItaléJ SC3&§” 12/ 2@9 ooo (a)/
EU -457395-01-1

spama@rmg@ 8C350 ©° 201V [ 9 12-2004 (a) /

& G O &Y M-459808-01-1

Diflufenican + Flufenacet + SoutherI‘I\E"f/anc Italy&;j SCB@ @ 1/2& 11-2094 (a) /
9

Flurtamone SC 360 (120 + 120 X7 all N N | M-460003-01-1
+120g/L -
o éé@h A R T
& R G 2
@)uthem%rance@ain <7§ SC3§> 3 / 4 12-2002 (a) /
&S Hagpind Payeal Y N M-459799-01-1

&
(a) Samples were analysed Wlth® foll(y&@ anal@Q{meﬂ@OlSZQ@ b\g
Fe & Fa d
The formulations us&’ int %md@als pres@ beﬂ r\‘@

Formulation name %\u@ @ Fﬁulatl ype & Composition
DFF+FLT SC 100+250A G | © 100 g/L of diflufenican + 250 g/L of
U-EU & < SC35(Qusp:§n cm@ntrate Aurtamone
- - @
]ljfiﬂ:tgemni)cr?;l ;CF;ESE(?EZ'%Q 5@60 @pens @’?ncentrate 120 g/L of diflufenican + 120 g/L of
& flufenacet + 120 g/L of flurtamone

120+ 120 ¢ /1) S .
Q’ %
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Report: kcA ¢.3.1/01, [ G . 2013
Title: Determination of the residues of flurtamone in/on winter barley after spray
application of DFF & FLT SC 350 in Germany, the United Kingdom, southern
France and Italy @)@
Document No: M-457395-01-1 (study No. 12-2000) °$
Guidelines: e REGULATION (EC) No 1107/2009 OF TH RQ@?\N @RLIA@ENT
AND OF THE COUNCIL of 21 Ogtober 20@5*tone @Ing t %lam@f plant
protection products on the n@ re& 1ng &@unc%%@lrectwes
79/117/EEC and 91/414/EEC
e EC guidance working docum 029 r V@ @
s OECD 509 Adopted 2009-9007, Q€D C@) FO}@IHE @STING
OF CHEMICALS; Crop FEg Tr@ N & b
e US EPA OCSPP Guid No. ISO@Q K&
S
GLP yes O & @@Q v @n@ A&
N NP
Report: KCA 6.3.1/02, w ; 2009 $ Y
Title: Determination e refdues & ﬂurta@one @)n \n@& wheat after spray
application of Gern@ly, Lh\@ therlands, Spain and
Portugal - DF OO@OA \ R
Document No: -459808;@%”1 (s(@y No.Y2- 2004@ @@ ] @QD
Guidelines: . ATION (E@W \\7/20 HY EUROPEAN PARLIAMENT
OF @IsPE C m er concerning the placing of plant
@tect& the rket@ d repealing Council Directives
@79/11 c sad 1/4
/@ dance@/orkl t 70 %1/95 rev. 5 (July 22, 1997)
Adc@ed 2@—09 OECD Guideline for the testing of
mic v
@crop @e d m@ US @ 0C % Guideline No. 860.1500
GLP < m @@ N
@ © D
: s O & @
Material and Methods: @ @\

X .
A total of 8 supervised ﬁ@rials@m i&\northern Europe and four in southern Europe) were
performed in 2011-2012 growing ssasons @ winter cereals (4 trials on barley and 4 trials on wheat).

In northern Europe, the trials wegp performed in United Kingdom (1), Germany (2), United Kingdom

(1) and the Netherlands (1) and in southern Europe in Italy (1), Spain (1), southern France (1) and
Portugal (1). Bacara ( DFF+FLT 350 SC), a co-formulation of diflufenican (100 g/L) and flurtamone
(250 g/L) was sprayed once on wheat or barley with a nominal product rate of 0.5 L/ha (actual product
0.5 L/ha). The water rate was 200 - 400 L/ha, corresponding to a use rate of 0.125 kg a.s./ha for
flurtamone and 0.05 kg a.s./ha for diflufenican. The applications were carried out during tillering i.e.

at BBCH 25.

Samples of green material were taken at day 0, just after the application and 46-176 days after the
treatment at BBCH 51 (forage stage). Samples of whole plant without root were taken at BBCH 83

(silage stage) and samples of grain and straw were taken at harvest i.e. BBCH 89.



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-457395-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459808-01-1

B . Page 101 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Samples of wheat or barley green material, whole plant without root, grain and straw were analysed
for residues of flurtamone according to the method 01328 by LC-MS/MS with an LOQ of 0.01 mg/kg
for all sample materials.

Residues of diflufenican were not determined in these studies.

&
o\ o &
Findings: @§ @ Q &@@
No apparent residues were found in any of the untreated@mples,%e @es @' i@() for

flurtamone. @

The storage period of deep-frozen samples of barley (gré? ma @L whédé pla@ritho ots, straw

or grain) ranged from 119 days to 390 days for ﬂurtan@'e T,h@ oraerio eep&yoze gples
3

of wheat (green material, whole plant without roots&taw ramg@lged {%m 1§ays days
for flurtamone. @9 QQ @ K© @
& R S @
S &9 N g S
In order to check the performance of the m %d er det¢rmin ] we@’con@d prior to and
concurrently with the measurement of the@mplgs m ] sidu&udie 9 @@
The mean of the concurrent recoveries dre fo@ fort@%atio @Q els, @ythin Qa)’t:\ acceptable range of

9,

results are considered as valid. See@ble @6.3.1€ S o\@

S
R V O & .8
The results of these trials ar mma‘iased i &Fable@?\ 6. 3@ and%} greater detail in the Tier 1

70 — 110 % with relative standard dév@' &SD)K er thém20% ﬂu;"t\@glone Consequently all
N

7

summary forms. @ {°

Residues of flurtamone @ ter @als § %1 r@g in green material (BBCH 51
corresponding to forag % 176&%ys ?%@ appl 10n) B whole plant without root (BBCH 83
corresponding to 511//§g¢ stag§ 3- 2()3@ays ap@tlo%@ad in grain and straw at harvest (BBCH

N
89). .

) b\@ @@ @ @
For study 12- 2000 g tr 0ra® ﬁel mples minor deviation of the temperature was
recorded for trlalﬁﬁv whe@the eratu@é ex ed -18°C for a short period of time. Since the
samples remained almo% deepfrozen ugh@g@’transport or storage it is deemed unlikely that a

degradation of residues coul rredsafter temperature increase for such a limited period of
time. Therefore the deV1at10Y was ©;1der acceptable.
However, in 2 trials from study 1&2004 (03 and 04) -18°C were exceeded during shipment for several

days. In order to investigate a possible impact on the stability of the residues this deviation is
addressed by a short term stability study reflecting the conditions relevant to these samples (cf. report
S13-03307).

Conclusion:

Eight residue trials were conducted in northern and southern Europe in/on winter cereals with Bacara
(DFF+FLT 350 SC) under field conditions in 2011 and 2012. Wheat or barley plants received one
spray application at nominal 0.5 L product/ha.

Residues of flurtamone in/on winter cereals were < 0.01 mg/kg in green material (BBCH 51
corresponding to forage stage, 46-176 days after application), in whole plant without root (BBCH 83
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corresponding to silage stage, 73-204 days after application) and in grain and straw at harvest (BBCH

89).

Residues of diflufenican were not determined in these studies.

Table CA 6.3.1-3: Results of residue trials conducted in/on wheat or barley in N

ern and Southern

Europe with FLT+DFF 350 SC N \&
Residues for flurtamone § ~ @S& @@
Study Application § @éﬁesid@ §/
Trial No. E}" & 1S
o, Q o,
GLP Crop Country | FL |No| kg/ha | kg/hLL @ I@OH %%DAL«'&%C) Gr flurta-
Year Variety (a.s.) | (a.s.) {@aalysed@, (d@ e mone
C@’ @ A 4 CH),| (mg/kg)
Northern Europe N NER & R
12-2000 |Barley, |Germany | 350 [1]0.125 &.‘bﬁz @ @'en & 0 @§ 2 1.7
122000- |winter |51399 ~ | SC & Q terigd O 176 @ <0.01
01 Ketos Burscheid RS I @a%ole M &3 “0.01
GLP: yes Ilf}urcz}};e, § Q) &7 N SUN @% © :
2011 or o
@Q <§ 9| @i P57, | 89 <0.01
G D D @©straw§ 2 89 <0.01
12-2000 |Barley, |United 350: (D o.g@S 0.@ 25 & g ) 25 13
12-2000- | winter Kingdom | S& o{\a matetkal \"@19 51 <0.01
02 Carat  |CGESSS | &) O[O eV e e T 164 83 <0.01
GLP: yes Cambridg é@ Q §? D %omﬂ s )
2012 e & Y o & INS
Europe, @)@ %@ @Q €© g@ 203 89 <0.01
ort N
Q| LT | | & | & apv 203 89 <0.01
12-2004 | Wheat, |Ge §¥ly 30 [ 19913 (0042 435 | Kreen 0 25 4.7
122004- |winer |87 $S8C |« A Shaterial | 63 51 <001
01 Inspirati £¥RT1- ,SQ QO ©© N @ N
ISPIAL A Westomndd N | @ whole plant | 109 83 <0.01
GLP:yes |on estc;g é\\“ @ &Q Q[ without roots
2012 12 | 2| & o [ :
Eufept, \@ 3o é§ XS grain 133 89 <0.01
N é“ § @ 9 straw 133 89 <0.01
% < S <
122004 | Wheat, P Nethegign | 3g87] 1 [0Q% |ad43 |25 green 0 25 5.4
12-2004- | winter ds% @& % material 46 51 <0.01
02 Taureq; |177%PE N 9 N
GLP: yes | winter Slootdor@> z§ o@ vyi]:l}?olﬁtprlggtts 83 83 <0.01
2012 EurOpev? Q AN :
North % (708 grain 112 89 <0.01
~ sraw | 112 89 <0.01
Southern Europe
12-2000 | Barley, |France 350 [1]0.125 [0.042 |25 green 0 25 6.0
12-2000- | winter 31620 SC material 113 51 <0.01
03 Queen Bouloc
gl || B | o
2012 out ,
grain 167 89 <0.01
straw 167 89 <0.01
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Study Application Residues
Trial No.
GLP Crop Country | FL [No| kg/ha | kg/hL | GS Portion DALT | Growth | flurta-
Year Variety (a.s.) | (a.s.) analysed (days) stage mone
(BBCH) | (mg/kg)
12-2000 | Barley, |Italy 350 {1]0.125 [0.031 |25 green @@O 25 3.6
12-2000- | winter 40128 SC material o % 46 5& <0.01
4 Bol \
0 . Luteche EO osnd whole pl 7@ .01
GLP: yes urope, w1th0u N S ?3@
2012 South . O 4% N
@gif &0 Q 89587 <001
N
@ @] s | <o
12-2004 | Wheat, |Spain 350 | 1]0.13  [0.043,@P5 oreen @ » 5.4
12:2004- |winter | 41004 SC &%% %@2@’ @p S ®e <0.01
03 Artur Alcala de > N
GLP: yes |Nick Guadaira Q NS \tplant 89 @ 8@@ <0.01
2012 Europe, %\ £3© wi ro &
South & o Q @Q gram% 1@ Q;j: <0.01
7 ©| W sm@» 85 )80 <0.01
12-2004 | Wheat, |Portugal | 350 |1 @ 0Q3 en 0T 25 43
12-2004- | winter 2005-009 | SC Q) o] Q %@ §fena® 11 @ 51 <0.01
04 Hystar; | Casais da @b RN &\ @
. Narcisa < hole 83 <0.01
GLP: yes |Hybrid ¢ R N Q Gwith t
Europe, &) O |, w(pithouggdots, |
2011 2o °~NT \
South Q &@) ) o @ 192 89 <0.01
D | v O | @uawd) 0 89 <0.01
Flurtamone: Final determinati@as ﬂu@fnon@%emdu@%@alcu]@)d as @amone
< 2 @
Table CA 6.3.1-4: Proceduecgv@e ft@@rtar@ 1n/g§$1eat pharley
RZ > Y
Study Crop @nplg\éﬁ lé%iﬁ- § N @ %}ecovery (%) LOQ
&materyieg *@%ationgp \ @ [mg/kg]
D @ lev @?d vid Min | Max| Mean| RSD
D |G mghhe)| Srecoyliies
Barley, Q%?en ¥ | @ § 86 104 73 105 |90 13.2
winter | &Qaterial K @ @
Y | sPoo 92 o4; | 81 | 99 |o1 7.9
SN |0 0.01
4\% 1@§ 93 87 |1 93 (90
12-2000 S I
& X7 19 o\vérallm 73 105 |90 10.1
12-2004* grain §5\o.01 ~] 84; 101; 80; 103 80 [103 |92 12.7
0.10 90; 100; 94; 93 90 |[100 |94 4.4 0.01
8 [overall 80 (103 |93 8.8
straw 4 0.01 81; 80; 95; 97 80 97 |88 10.2
4 | 0.10 72; 84;97; 92 72 | 97 |86 12.6 0.01
8 |overall 72 | 97 |87 10.7

FL = Fortification level, RSD = Relative standard deviation, n = number of tests, LOQ = Practical limit of
quantification
Fortified with flurtamone, determined as flurtamone and calculated as flurtamone
* All the recoveries were performed during the conduct of the studies 12-2000 and 12-2004.
# Sample materials green material and whole plant without root are grouped to the sample group cereals green

material
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Report:

KcA 6.3.1/03, |G s ; 2013

Title:

Determination of the residues of diflufenican, flufenacet and flurtamone in/on
winter barley after spray application of DFF & FFA & FLT SC 360 in Germany,
the United Kingdom, southern France and Italy 0@

Zy

Document No:

M-460003-01-1 (study No. 11-2094) R

Guidelines:

o REGULATION (EC) No 1107/2009 OF THERUR @AN P@RLLA@?ENT
AND OF THE COUNCIL of 21 Ogtober 20&@:once®mg t 1a01r§§3f plant
protection products on the n‘@e a@ re@hng (@uncﬂv{*&rectlves
79/117/EEC and 91/414/EEC = X @

e OECD 509 Adopted 2009-09 @ OE GUI]@LIN@ OR TESTING
OF CHEMICALS, Crop Fle®rlaL < ¢ &

e EC Guidance working do@ent @ /V I/ reV 5 ‘&%97 0@2) @

GLP

« US EPA OCSPP Guidglie No 8001506 . O @& @@§
N @

IS IS 2
UQ‘”@"@

Report:

Title:

Q @Vf’)
KCA 6.3.1/04 w N
e ? D>
Determination o% e reg{dues 1ﬂuf an @e a an d flurtamone in/on
A

winter wheat affes”spr phc F & @LT SC 360 in Germany,

the Netherlan@’soutj(@n Fr@ andé D

Document No:

M459755£-1 (sg No. 20959 @@ ,

Guidelines:

S

. RE ATION (E(@\N ‘7/202@) % EUROPEAN PARLIAMENT

OF QH‘E C ber 2809 concerning the placing of plant

tecti ket @nd repealing Council Directives
-9/1 %3 1/4 @EE

@ OE@ 509 @mpte 009- @D GUIDELINE FOR THE TESTING

ALSg$rop Efeld T
oz Gu@% w@mg Kme&t%@29ﬂ/ 1/95 rev.5 (1997-07-22)

GLP

¢ SUS EEX OCSRP Gujditine N§860.1500
©

&% o O .o
AT

é@

Report:

y/a
K&’ 6. 3@@5 o C.; 2013

Title:

Detem@a‘uon $Dthe reshlues of flufenacet and flurtamone in/on winter barley and

winter whegfCafter @aymg of DFF & FFA & FLT SC 360 in the field in
Germany, Bglgium and the Netherlands

Document No:

M-459795-01-1 (study No. 12-2001)

Guidelines:

e REGULATION (EC) No 1107/2009 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 21 October 2009 concerning the placing of plant
protection products on the market and repealing Council Directives
79/117/EEC and 91/414/EEC

e EC guidance working document 7029/VI/95 rev. 5 (July 22, 1997)

e OECD 509 Adopted 2009-09-07, OECD GUIDELINE FOR THE TESTING
OF CHEMICALS; Crop Field Trial

e US EPA OCSPP Guideline No. 860.1500

GLP

yes
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Report: NOYRBYy =000 NNk
Title: Determination of the residues of flufenacet and flurtamone in/on winter barley and

winter wheat after spray application of DFF & FFA & FLT SC 360 in Southern
France, Italy, Spain and Portugal

Document No: M-459799-01-1 (study No. 12-2002)

AND OF THE COUNCIL of 21 October 2009@&106 the cin lant
protection products on the magket andg epeal\@ C@cﬂ ctives
79/117/EEC and 91/414/EEC \ @
e EC guidance working docurnent 9/\é /@ rev%{]ul&@f 1997@@
e OECD 509 Adopted 2009 (@} @CD 1del® for @ testing of

Guidelines: e REGULATION (EC) No 1107/2009 OF THE O AN P@LI %NT

chemicals; @ @) X
e Crop Field Trial; US EPA O@P G@me 860,500 O f@Q
GLP yes S r\@@ QO @@
% Y
N A
Material and Methods: \ o & &@Q N @
A total of 16 supervised field trials (ei n n erno @ el n so%&m Europe) were
performed in 2011 and 2012 growm@ caso $§t)n wéater cef@a ( a heat). In northern
Europe, the trials were performed $8” Un Kin y@ @@Belglum (1) and the

Netherlands (2) and in southepe 1&@aly (@ Spal&ﬁ) s%@er@ce (3) and Portugal (1).

Bacara forte (DFF+FFA+FLT 3 \ 0), @o forl% onQ g/L), flufenacet (120 g/L)
and diflufenican (120 g/L) w praye&once @ ..§~ ba @ wit <a§5mrnmal product rate of 1 L/ha
(actual product rate from Q@ to 1 ©.\ 7h rate 200@400 L/ha, corresponding to a use

] @2 trj for @ actiggBubstances. The applications were

rate of 0.12 kg a.s./ha (% kgy@s./ha
carried out during til]@g i.;\@weeré’BCI%@ and @CH@Z@
X

Samples of green materi é’%’ire @E 2 day@sufte t§reatment at BBCH 49-57 (forage stage).
For two studies (eight thtls), a@itiondd samp f gre@) material were taken the day of application,
and 1 day, 3 days daysCgnd ays @Nereaft(BBCH 26-32). Samples were collected for
ecotoxicological e@ua‘;ﬁﬁfor t @@:alct&ﬁ%n ofg 50 values. Samples of whole plant without root
were taken at BBCH 8 (sikage stag®y

BBCH 89 (one trial at BBCHY?). \Qv.\

and ples of grain and straw were taken at harvest i.e.
giples @Qwheat or barley green material, whole plant without
root, grain and straw were a lyse%or resiyes of flurtamone according to the method 01328 by LC-
MS/MS with an LOQ of 0.01 m

Residues of flufenacet and diflufénican were analysed but not reported in this dossier.

for all sample materials.

Findings:
No apparent residues were found in any of the untreated samples, i.e. residues were < LOQ for
flurtamone.
The relative dry matter of control and treated samples of cereals green material harvested at forage
stage (BBCH 51) and whole plant without root at silage stage (BBCH 83) was determined for 2
studies (11-2094 and 11-2095). The determination of relative dry matter content was not conducted
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according to GLP. The results of the determination of relative dry matter of these samples are shown
in Table CA 6.3.1-5.

Table CA 6.3.1-5: Relative dry matter content of control and treated samples at forage and silage stage

Control Growth @@ Relative
Trial no. ©/ t DALT | C Sample gateri dry
Country Treated [BsBa gii] rop P @ ! \ @atter @@7
(1) @%9 RN S
C 51 51 > &E’l ma@l Mé Y2
11-2095-01 T 51 51 . N . Qreen ﬂ@a\&rlal ol f\@
whe,
Germany C 83 93 & %@me plep wuh@ F©\ Qe
T 83 93 f\{& N \Nhole@nt wng(é&t ro% @§
C 47-57* 43 Fs%x @g @%een xé@erlal @$ @ 8
11-2095-02 T 47-57* 3 ? Q gregn ateriab @@ 223
Netherlands C 83 § @é &%hole@nt WQ@M ro% ) 43.6
)
T 83 |, . § wh@plant wJthout S| e
C 51 2 51@ é @ greg@mter@ 21.9
9, 4 N A
11-2095-03 T S @7 B &héat 32 g@n mae&gﬁl 21.3
France C $ &QO é wh‘&eu‘)f)lant@%t out root 333
~ 4
T | @Q° 90&(? v, | @le phadwithoutroot | 33.6
N RN © :
C G ks g\(%@ é@ Q (@ material 303
11-2095-04 T @ . \@ %«@12 e @Q &%en material 25.8
Spain 9 |9 &) 8Y sbole plant without root | 43.6
¥ T '
& O 83, K R J@whole plant without root 44.8
C, »@\’ f@’ Q\I) 81 ’\Zb% &%Q’ green material 17.3
Nz ) .
11-2094-01 “1© ,\@ 51 é 18 J@ ]@% green material 15.4
Germany @ q 8& F@ ® whole plant without root 29.8
V ¥ e o D .
T ~> § @& 209 @§ whole plant without root 30.3
c | % 51 @J 11D green material 19.4
11-2094-02 T V’ 510 Y barl green material 223
United . arley
Kinrzdeom C . @3 U@64 whole plant without root 343
T @83 164 whole plant without root 38.3
C 51 55 green material 27.9
11-2094-03 T 51 55 green material 25.8
barley
France C 83 83 whole plant without root 40.7
T 85 83 whole plant without root 43.8
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Trial no C?E;I}OI Growth Re(llzl"tlve
) stage DALT | Crop Sample material y
Country Treated [BBCH] matter
(T) [%o]
C 51 28 green mater'@} 23.1
11-2094-04 T 51 28 green matgial 227
ftal barley % % Z
aly C &3 50 whole plar@‘\ thou@ Q30.6 @9
T 83 50 %whole pééf w1tl@’root Q% 30@%

* Due to extreme dry weather conditions, germination was partly @%yed r@ltmg&g ran @ dlff@ growth
stages at sampling.

S oS \
& F S
> .& L O 8
The storage period of deep-frozen samples of barle@reen eriagl%wv ole «@’nt w@out r@ straw
or grain) ranged from 24 days to 346 days for fluggnion e s@ge @d of @p—fr samples
of wheat (green material, whole plant without r@§is, str{ T g@) rapgs fro@ll d&@ to 345 days
Q @
for flurtamone. \ O & SN ”\9 @
X SR A
L &
In order to check the performance of thedj ethod@cove eter tlo@er @ducted prior to and
concurrently with the measurement o»&ﬁi&b sa S fl’%’l@ ere t@es

The mean of the concurrent recovefies we 1ﬁcw§'n vels, 11‘1@ the acceptable range of

70 — 110 % (except for barleg @at gr and éen r1 al mg/kg where the mean
1

values were at 113%, 112% 14° esp Vely) ith re@\z e st@ndard deviations (RSD) lower

than 20% for flurtamone. C uepily all ¢ a nsigéRdd as ¥l See Table CA 6.3.1-7.
: X f%* é@o 6 &
The results of these tf@ are@fﬂma%@ed 1n fable %% 3. §and in greater detail in the Tier 1

C

summary forms. & Q %

Residues of flurtamone at @vest C 92) @éon Wll@ cereals were < 0.01 mg/kg for grain and
straw with only one exc@ion in&raw at®.021 @/kg é

Residues in/on winter\cereals@reen r@tenal@ged@m 3.5 to 9.5 mg/kg at the day of application
(BBCH 25-30), d edt .@34—3 g/kg dayssafter application (BBCH 25-31), then declined to
0.023-1.0 mg/kg 2 WG&@&&CI‘ lica@m ( 26-32) and were <0.01 mg/kg at forage stage
(BBCH 49-57, 28 to 192 dayggiter @@ﬁcatio\@. Residues in whole plant without roots were < 0.01

mg/kg at silage stage (BBCI%8’3—85, & to 23§days after application).

&

During transport or storage of field samples minor deviations of the temperature were recorded for
some trials where the temperature exceeded -18°C for a short period of time. Since the samples
remained almost deep frozen throughout transport or storage it is deemed unlikely that a degradation
of residues could have occurred after temperature increase for such a limited period of time. Therefore
the deviations were considered acceptable.

However, in 2 trials from study 12-2002 (03 and 04) -18°C were exceeded during shipment for several
days. In order to investigate a possible impact on the stability of the residues this deviation is
addressed by a short term stability study reflecting the conditions relevant to these samples (cf. report
S13-03307).
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Conclusion:

Sixteen residue trials were conducted in northern and southern Europe in/on winter cereals with
Bacara forte (DFF+FFA+FLT 360 SC) under field conditions in 2011 and 2012. Wheat or barley
plants received one spray application at nominal 1 L product/ha.
Residues of flurtamone at harvest (BBCH 89-92) in/on winter cereals were <@%1 mg/kg for grain and
straw with only one exception in straw at 0.021 mg/kg. Residues of ﬂurta@ne @< 0.04 mg/kg for
green material at forage stage (BBCH 49-57) and for whole plant With(@jots@ag
83-85). S S °\\@' S D

N

Table CA 6.3.1-6: Results of residue trials conducted in/on gHeat orbarley i&ortl@n and &puthern

Europe with DFF+FFA+FLT 360 SC % v @ O
. &@ °\© N % @Q @ @
Residues for flurtamone A N 2N AN b @

Study Applicatim&g% @g @b@y é Re@es @

Trial No. L Q EN @@

GLP Crop |Country | FL |No| kg/h %g/h GS @orti@a D&‘ wth | flurta-
(a5

Year Variety (a.% a N ana@ Q"éﬁys) [orstage mone
Ll 12 & -9 Q1 (BBCH | (malke
Northern Europe < R D @Q % &
11-2094 |Barley, |Germany | 360 }0.12.50.040Q25 greepd @g@ 25 4.4
11-2094- | winter | 51399 SC%\ Zb@ 4& o’@mat r@ ’N 25 2.3
01 Ketos Burscheid Qv &© @ I N N N3 25 22
GLP: yes | winter | Europe, @ Q V Q @ @D 5 25 1.5
2011 |bardey [Norh & | @S £° | & & 1 29 1.0
N Y < IS Q 181 51 <0.01
St @ & é@ Ruholghlnt | 209 83 | <001
@ o@ N @ wit roots
D §§9 3 O« R Qrain 262 89 <0.01
\ % ©§ C) C? @
N -G g, straw | 262 89 <0.01
11-2094 |Barley, |United 3| 360Q8 [01@ [0.6e0 |2 green 0 25 9.5
11-2094- | winter | Kin N Y, N material 1 25 9.4
02 Carat | SG®S |2 | o SRS 3 25 22
GLP: yes | Winter C%brldg 9) QS §§ IS 4 25 1.8
urope(z @ @) % 119 51 <0.01
A S BRI E Ny whole plant | 164 83 <0.01
% N <>\ without roots
AR N SN .
T Q AN grain 203 89 <0.01
N | @ straw 203 89 <0.01
11-2095 |Wheat, |Germany @ 1]0.12 [o0.040 |25 green 0 25 5.0
11-2095- | winter 59457 C material 1 25 4.2
01 Akteur | Werl - 3 26 3.1
GLP: yes Niederber 5 27 2.1
2011 gstrasse 14 31 0.14
Europe, 51 51 <0.01
North whole plant | 93 83 <0.01
without roots
grain 117 89 <0.01

straw 117 89 <0.01
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Study Application Residues
Trial No.
GLP Crop Country | FL [No| kg/ha | kg/hL | GS Portion DALT | Growth | flurta-
Year Variety (a.s.) | (a.s.) analysed (days) stage mone
. (BBCH) | (mg/kg)
11-2095 | Wheat, [Netherland | 360 | 1 [0.1104|0.0399 |27 green @p 25 9.1
11-2095- | winter [s SC material &1 25 8.2
02 Tabasco i 17f1 KD @@ 3 @ 2Z©& ;
GLP: yndaen b .
yes (Hoofddorp @ 1%@7? 0.18
2011 ) @@ ©§ R <001
urope, 29 whol@dlant (J 5 o 8 & <001
o @@@9 withut rootpp § S
& | @g@gm&@ & L5001
S Q@\\ St ) 89 @“ <0.01
12-2001 |Barley, |Germany 360 [1]0.12 (0040 2@ n 170 49 <0.01
12-2001- | winter {49377 sc S IR erial & ©® @@
01 Meridian Iéangfdrden % S) @& ole @ 3 <0.01
GLP: yes urope, Kwithou@pots |°
North % ) (g
2011 S’ S8 en Qu g <0.01
O N aw Q) 2448° | 92 <0.01
122001 |Barley, |Belgium | 360 P 0.12§ 0.04@ 22 s@ gree® |, 18) 49 <0.01
12-2001- | winter | 6210 SCy, S| @ O maggat 1>
02 Saskia | Villers- o | S S| whaleplant 209 83 <0.01
GLP: yes | (early 6- Ele;‘(’)\’ll)lé @ @Q ﬁv . willBut ro @
Trows > R
200 iety, | North @§ § %@ @Q Q@ gra@ 252 89 <0.01
mid QO Q° & 252 89 <0.01
| 9] G o8| &) S
12-2001 |Wheat, |G y 0 [ 10012 @040 [2F | (Zreen 192 49 <0.01
12-2001- | winter o%@ C |Q éD R \@? aterial
03 Inspirati [WeTl o™ & @ Jwhole plant | 239 83 <0.01
LP: Westo L @ N P '
5}011 yes |on N °<%© @@b @ @ &% without roots
Burdpy, |7 | o Q§ S grain | 263 89 <0.01
Nk O | § o straw | 263 89 <0.01
12-2001 | Wheat, @therl 36 0.1 088 |25 green 41 49 <0.01
12-2001- | winter S 4f§@ S@ & @ material
q
04 Taureq | 177 % g@ Ok whole plant | 83 83 <0.01
GLP: yes | winter ]Szlootdorp N ©&° &\ without roots
urope, S+
2012 North V % ooy grain 112 89 <0.01
@g straw 112 89 <0.01
Southern Europe
11-2094 |Barley, |France 360 [1]0.12 0.040 (29 green 0 29 5.6
11-2094- | winter | 86220 SC material 1 29 5.8
03 Kétos Leugny 3 29 3.5
GLP: yes | Winter | Europe, 6 29 1.7
NN
whole plant 83 85 <0.01
without roots
grain 108 89 <0.01
straw 108 89 <0.01
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Trial No.
GLP Crop Country | FL [No| kg/ha | kg/hL | GS Portion DALT | Growth | flurta-
Year Variety (a.s.) | (a.s.) analysed (days) stage mone
. (BBCH) | (mg/kg)
11-2094 |Barley, |Italy 360 [1]0.12 0.030 (25 green @1 25 3.5
11-2094- | winter | 44124 SC material o$ 1 25 o 3.2
04 Aldebar | Ferrara ~ 3 2 @
GLP: yes |an Europe, (¢ @ b @
2011 winter | South . &@ A S § 0.12
variety @@ IS °§g 9 N é” <0.01
1Y who@BlantefN50 Gy 83 & <0.01
@@@9 W%@m OOty § S
éw K<) grai&@ @ 4\%&0.01
S| XN st §0 DB/ @ 0.021
11-2095 |Wheat, |France 360 [1]0.12 |00 |29 n 0 29| 86
11-2095- |winter |86270 | SC NI erial & > g0 | 75
03 Cezanne | Mairé e % $ 2 X & 5.0
GLP: yes Europe, & @ @ @@ . @9 2.1
ou q .
South % Q V4 30 0.33
2011 Q G N
Q \© Y < N 57 @gb 51 <0.01
@@ 5 & v@?e pla® 9@ 83 <0.01
N N @ s %t out rduts S
8 @b &1 NI 89 <0.01
O Q‘S o & saw H19 89 <0.01
11-2095 |Wheat, |Spain Qw0 | 1.2 ¢ 02040 {30 preen’sy | 0 30 8.4
11-2095- | winter | 08520 @§sc K & @nata@ 1 30 8.7
04 Moncad [Marata 57 | &) @ & 2 30 6.2
GLP: yes | a; Les . Q © @ @ @Q@ 5 31 0.24
cowine | Frangusde | w N Q 14 32 0.023
2011 g gy | o @ L
seed |8 NT v & @ | 42 51 <0.01
produc_ @Ee, o\§ ?:\7 °©\ @Vhole plant 68 83 <0.01
> 1thout roots
tion Yé o§ é\’v h
X o grain <0.
‘@@ NS é@ i 103 89 0.01
@} Q§ S & P straw 103 89 <0.01
12-2002 | Barley, ce 360 @ 0.1@ 0.0 25 green 121 49 <0.01
12-2002- | winter t3 .10%7& S 2 § material
0l Platine [ Sainky &> 1o whole plant | 155 83 <0.01
GLP: yes Etienne % NS ©) ithout root
2011 du gres 4§ &b o\ without roots
Europe, 7 O Q grain 192 89 <0.01
South S | @ straw | 192 89 <0.01
12-2002 | Barley, |[Italy &0 [1]0.12 0.040 (23 green 46 49 <0.01
12-2002- | winter | 37050 SC material
02 Amillis | Perzacco whole plant | 76 83 <0.01
GLP: yes Surope, without roots
2012 outh :
grain 105 89 <0.01
straw 105 89 <0.01
12-2002 | Wheat, | Spain 360 [1]0.11 0.040 (23 green 51 49 <0.01
12-2002- | winter 41004 SC material
03 Artur | Aleaa de whole plant | 92 83 <0.01
GLP: yes | Nick Eua aira without roots
2012 urope, .
South grain 119 89 <0.01
straw 119 89 <0.01
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Trial No.
GLP Crop Country | FL [No| kg/ha | kg/hL | GS Portion DALT | Growth | flurta-
Year Variety (a.s.) | (a.s.) analysed (days) stage mone
(BBCH) | (mg/kg)
12-2002 | Wheat, | Portugal 360 [1]0.12 0.040 (22 green & 49 <0.01
12-2002- |winter | 2005-009 | SC material $ <
04 Hystar | Casais da hole plangQY 185 8 @01
GLP: yes Narcisa Vrl]th outpr 0&’ @ £Q)
2011 EuI‘Ope, o @ §7
South ° or Q%; Q<001
& @1 50 & <001
724 «%7 @)) .
Flurtamone: Final determination as flurtamone, residue@@%ula@?as fluf@mon §
O % @@ o
> S 8D O
Table CA 6.3.1-7: Procedural recoveries for ﬂurta e 1n/@heat§oar§@ @§ @@
7
R > &
Study Sample FL Sin Nalu @i] @@z‘;a“@” Ro%@ n Q) LOQ
Number material | [mg/kg] % @ (g [mg/kg]
PR g
- 0.01 @7@)%3; l(g%; 107,{£§ @ g,@ 2 J@S
winter / 019 ;\ @81 O \C@ MRS \;;@3 : 0.01
wn |0 & @7 N u | 3] 3
Y% N
& R X O | Gn Q0| 9
@%1 TR76: 1T ST 94;@% \é 116 | 10
barley, WO {° 100; 88 & d& ’
inter /| [ Ny 10607 1R Y
12004 V‘g?e:; AT 54088 106107; 16Q @ 125 | s 0.01
| |5 og@mpgy S e |
T N Sy O
§ & Ovepall O&@) ?@ 94 135 | 18
barley, & 005 %;78; K&m% 87 109 | s
winter( W | S 82 @98- o4 | 92 | 4 0.01
str: )
| o @@ ovell . & 90 | 102 9
B 00N & s 8@5 86 | 88 | 3
wheat,
vheat, @B @‘@ 105 7; 114 109 43 3 ool
: G TE = | 10 | 3 '
orain X0 | AT 113; 113 112 .
») 1S
S? overan 102 | 127 9
N4
0.01 95;104; 104; 101; 103; 103 56 6
113
wheat, 0.10 108; 111; 118 112% 4.6 3
11-2095 winter / 0.01
green 1.0 93;94; 94 94 0.6 3 ’
material 10 112; 114; 117 114%* 22 3
Overall 105 8.2 15
0.01 79;94; 111 95 16.9 3
wheat,
winter / 1.0 86; 89; 89 88 2.0 3 0.01
straw Overall 91 1ns | 6
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Study Sample FL Mean | pop | p LOQ
3 [1)
Number material | [mg/kg] Single values [%] v[z‘l)Lu]e [%] [mg/kg]
wheat or 0.01 80; 84; 101; 103 92 12.7 4
barley, 0.10 90; 93; 94; 100 94 449 4 0.01
winter / i
grain Overall 93 °8iS> QSO &
T 2. OR. O%. 4 N O G
12-2001 0.01 | 737486 _86’ 85; 98,981 99 132 6@9 2
& wheat or 104; 105 N & N @‘% @
12-2002%%** barley, 81; 82; 85; 92; 94: 97; X QO a3
winter / 0.10 97: 99 o 09@© @ @% 201
ereen SLE <l B IR STCM
material 10 87,9 x5 |00 @471 2 O«
overal &~ O 90 10891 N
ve A @ (!Z\\ & @
wheator | 0.01 80:81,9597 | & | 2 | gy &
barley, i ] Q
o100 72,3892 L ?%6 w126 D 4 D 001
straw Ove@‘l AU & 81 @ 1 0@9 S@Q

FL = Fortification level, RSD = Relative stand@cfe\gi@l, nﬁ@nber @ésts, {@Q = I’I@@tical limit of
A

quantification &) Q

Fortified with flurtamone, determined asofl@ﬁamon Gad cal@ated a rtam@@ (7§

Samples of green material and whole p@%itho@ot W&&uom A to “oreen m‘a&@al” for calculation of the
mean value and RSD. @ R

* This recovery mean value is cons d ac«% able to a 1€y SD@
** Corrected for the blank value ig{}ie co@ ampde 0.00 g/k Recov efore correction: 157%.
**% All the recoveries were per ed i@ur&ng th duct e stugies 12+ , 12-2001, 12-2002 and 12-

2004. Q N
S .0 0 & S
SN
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CA 6.4 Feeding studies

Dietary burden calculation

During the EU evaluation process the dietary burden for livestock was asses§%l based on the uses in
cereals, sunflower and peas. Since the calculated dietary burdens for all @ups of livestock were
found to be below the trigger value of 0.1 mg/kg DM, further 1nvest1gat1@> wof res;%‘ues ﬁwell a%he
setting of MRLs in commodities of animal origin was not necessary. @
This evaluation has been revised taking into account the sugpbrted es w«;@m thl@mg% ereals
might be fed to livestock. The median and maximum ~€Z’ @ wé& ther@@re c@ ated for
different groups of livestock using the OECD model. @ %

X
The input residue levels considered for the dietary byéden a&@lano%@nd tl@ utc&ﬁes c@cted
with the OECD model are reproduced in Table CA Q 1 a able % §ely Y
Use of flurtamone in cereals according to the r sn @ely to@sult @ysignificant
residues in any of the cereals commodities, e for rley g nly Valug@twenty -four
at 0.021 mg/kg. % \”\’ o
The calculated dietary burdens do not @e }@ng @@alu W/day for cattle,
sheep, swine and poultry. Therefore, héeg?ock @abohs@ and @‘ng ies @ot required.

Table CA 6.4-1: Input values for th@étar rden culat 9 \
p y& @ N %
Commodity @ @@Kz \(,Dle&ry bur@é@ ° @

@ p Input xg e (m@g) (RQ Co@nt
Risk assessment residue d@J 1tla&®urt@@ @ Q\ b@@

Cereals forage @ N @ ) $ .
(Barley, oat, rye, trltj@and&@ao Q @&@0 %@ Q@;ﬁghest residue
\\>) q

Cereals hay v Q§ N %O . .
(Barley, oat, triticale and&@eat) C"@@b K@ 0.0 /{.\(ﬁ\& Highest residue
Cereals straw %‘ Q) @ @V

Barley, oat, @ nd tr@cale @ ©®.02 I, © Highest residue

Wheat V G oS

. Q ]
Cereals silage © . .
(Barley, oat, rye, triticale and v&@) § &@0 Highest residue
Cereals grain (704 . .
(Barley, oat, rye, triticale and Wh@g@ 0.010 Median residue
Barley, bran fractions* ” 0.080 Median residue
Wheat, milled by-products* 0.080 Median residue

* A default processing factor of 8 was used on cereals (wheat and barley) grains.

Table CA 6.4-2: Results of the dietary burden calculation according to OECD model

Residue level in total Residue intake

feed dry matter (mg/kg) (mk/kg bw/day)
Cattle — beef 0.042 0.001
Cattle — dairy 0.042 0.002
Sheep — ram/ewe 0.054 0.002
Sheep — lamb 0.062 0.003
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Residue level in total Residue intake

feed dry matter (mg/kg) (mk/kg bw/day)
Swine — breeding 0.057 0.001
Swine — finishing 0.051 0.002
Poultry — broiler 0.026 0.002
Poultry — layer 0.030 0.002 %
Poultry — turkey 0.025 0.002 ,&”

CA6.4.1 Poultry

No new study was performed.

CA 64.2 Ruminants

No new study was performed.

CA 643  Pigs

No study was performed because the n‘@)
poultry and ruminants. Therefore, it c;%»@ ex
differ, and thus this study is not reqt{ .

CA 6.4.4 Fish

S o SO
No study was performed beéé?se n@imal tﬁu@% or f@ing s are currently available which
d

an@hichvide an agreed test methodology.

Therefore it is the 0@@ of &y appfsant thé’?t is %jc appc@ate to address this issue until such
guidance is availabl& N %o
& & & &
. v X @
S &
CA 6.5 Effec§ f pr@ssm& @ Q)
In the supervise 14 1 %ue ls, n@@esidu@Q of flurtamone above 0.01 mg/kg (Limit of
Quantification) were fop@y in gJin. I Qdditic@%ﬁt is unlikely that potential for concentration in

feed) could be used. It hasgpeén sh@n in €sdpter CA 6.4 that the dietary burden is still under the
trigger value of 0.004 mg/kg @en thf®value is used in the dietary burden calculations.
oXicity.

processed food is likely occu %‘cherw@e, a c@ault processing factor of 8 for bran (used as animal
éw

Furthermore flurtamone is of lo
Therefore, no processing study is required to investigate the residues of flurtamone in processed cereal
commodities.

CA 6.5.1 Nature of the residue

No studies on the effects of processing on the nature of the residue were performed.

CA 6.5.2 Distribution of the residue in peel and pulp

Not relevant for cereals.
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CA 653 Magnitude of residues in processed commodities

No studies were performed.

CA 6.6 Residues in rotational crops )

CA 6.6.1 Metabolism in rotational crops @

Since Annex I inclusion, new confined rotational crops st oS
lettuce and wheat as succeeding crops after plant back rval @ 30, Q‘.@@O and¢365 dagy’with the
1A

compound radiolabelled in the trifluoromethylphenyl rl@nd 11@% un@@ﬁu‘@)he ng.
O L & @0 &
Report: KCA 6.6.1/01, 3 l%éj (& @ ﬁ@@
1. 147 R . \
Title: [*C]-Flurtamone: A Con&:@ RO%%(@OH&I é@ﬁ S% s:r@dls%% nd Lettuces
Document No: M-158591-01-1 (ﬁ% % g;\@ @ V«@’
Report No: RPA Document 20108° -9 & o © &

A
Guidelines: US (=USEPA) S@dwm@l\l Seé?)n l@ﬁg EU&%%S/];}@ectmn 6.6

GLP Yes A . @ \
\

&

@ ) o O
S &@Q b & & N
@ um @i}y @ §\
4

O N
Flurtamone unlformlyo@elled the 4&3@0 yl }gyl riyg position was applied at a nominal
rate of 375 g/ha to san am s&). Aft@ lan‘e@k 111@\/&115 of 30 (first rotation), 120 (second
rotation) and 365 days (thl@rotatl@’ a leaf® VegeQ e (l@e) and a root crop (radish) were planted
to the treated contamers%g eter ¢ the tabo iSHh of flyrtamone in succeeding crops.

@

A steady decline in @011 t@% rad@actwe §due ) was observed over the period of the study.
At all sampling tl@ po r1ty adlo@lwty was found in the upper section (0-15 cm),
indicating that neither ﬂ nor 1t @etabolttds had moved significantly down the soil profile.
The extractability of the soil réu ease @nh time from 63-82% for the 30 day planting samples
to 25-73% at the 365 day [%mn lurt ne flurtamone-trifluoromethyl-N-methyl-mandelamide
(RE 53285), flurtamone- TFMB§—544 ) and Flurtamone-desmethyl (RE-39748) were detected to
be present in the soil extracts. Fbr all three sampling time-points up to five minor metabolites were
detected at very low levels.

Total radioactive residues in the final plant harvest samples of the first rotation (30 days) were low
accounting for 0.1-0.5 mg/kg. The TRR subsequently further decreased to result 0.02-0.07 mg/kg in
the second (120 days) and <0.01-0.05 mg/kg in the third rotation (365 days).

Extraction efficiency was 80-96% in lettuce and radish leaves. Radish tubers contained higher
amounts of bound residues but extracted amounts still accounted for more than 70% of the TRR.

Only low amounts of the parent compound flurtamone could be observed in the lettuce and radish
harvest samples accounting for 0.07-6.61% of the TRR (<0.001-0.006 mg/kg) for the first rotation and
<0.7%-10.4% of the TRR (< 0.001 mg/kg-0.002 mg/kg) for the 2™ rotation. No active substance could
be observed in the harvest samples of the 3 rotation.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-158591-01-1
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The major component of the TRR in all sample materials and at all planting intervals (interim and
final harvest samples) was ['*C]-trifluoroacetic acid (TFA) which comprised 55.5-93.4 % (0.051-0.399
mg/kg) of the TRR in the 1* rotation samples.

The amounts of [**C]-TFA found in the final harvest plant extracts of the 2™ rotation were detected at
0.012-0.060 mg/kg (63.5%-95.4% TRR). In the 3" rotation TFA was the only@petabolite which could
be identified accounting for 0.025 mg/kg (81.0% TRR) in lettuces and 0.9 g/kg (80.2% TRR) in
radish leaves. The total radioactive residue in radish tubers was below (s mg@{m th@rd rotégon
samples so that no identification of metabolites occurred. @ @,‘g\a % @
No further major metabolites could be observed in the harwyt sa Tes. Mf@w me@o it@s@%ected
were Flurtamone—triﬂuoromethyl—N—methyl—mandelamide&1S‘o tio <§@nly) @md @tamone—
trifluoromethyl-benzoic acid (Flurtamone-TFMBA) (1“@ 2nd tion)&nly @% ob@e extracted
radioactivity was left unidentified. @%’ o\@ %@ S 1Y
Therefore, rapid and extensive metabolism of ﬂurt@ne @ ocC

by the time when 1% rotation samples were harv§. hc@@etabc@@h p@ay th@y fi
e

in @plan@atrig@%lready

ed routs

already known from primary crop metabolism sgagies.

Material

The compound, batch number C
The non-labelled flurtamone p&e
treatment solutions was batch

Radiolabelled and non-radiolabelled flurtafpne samples were mixed and dissolved in methanol. The
specific activity and solution cog®entration were determined by an HPLC method. The concentration
of flurtamone was determined to be 1.58 mg/mL with a specific activity of 2.11 MBg/mg. The
radiopurity was 97.3%. This solution was diluted with methanol to result a concentration of 0.942
mg/mL such that a volume of 20 mL treatment solution contained 18.85 mg flurtamone.

Soil characteristics:
Particle size distribution:

<2 um 9.2(%)
2-20 pm 13.9(%)
20-63 pm 22.3(%)

63-106 pm 7.8(%)
106-250 pm 27.1(%)
250-500 pm 13.5(%)

500-2000 pm 6.3(%)
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pH:
Water 5.5
KC1 (1 M) 4.5
CaCl2(0.01 M) 4.7
Cation exchange capacity 7.2 (meq/100 g)
Organic carbon 2.6 (%) &
Organic matter 4.5 (%) . &@
Classification: (USDA + ADAS) Sandy loam @\ N@ & %
O & O g
Culture plants: radish (Raphanus sativus) 1* rotation, Vaﬁgf)y h Br@fast )
2" and 3rd 10n be’ @ {g\:\’
lettuce (Lactuca sativa) 15t 2nd an y ‘B&@hea%@
@ Y O

@7 X< Q@ @Q T &
N > @

Treatment R § @{§ @

Six cylindrical UPVC containment vessels (80 @iam , 60 Q dee @ere di ground at
the Rhone-Poulenc Agriculture Research Fa N@ming‘r n t ounty;Of Es8eX in the UK.
Each vessel was filled with a locally obtai san am Seil. Ty@of thi essel@re designated
control plots and were treated with met 1 (2&) fe@wed@ threisaliqu f water (20 mL)
applied by use of a customised agrlculnﬁﬁl spr@@r Tlﬁ%mal qig fouyesselgwere treated with the
product solution in the same manne{? to a inal _t@gatme Srate @ 75 g/ha. After each
treatment the vials that had contafted thecyoluti and ‘the spxa@r we&\msed and the resulting

solution was radioassayed. Thes é@sults @re us%:to cal@ te tl@actua@tment rates.

Approximately thirty days afer tre tl§ent <@cont@ plot@d tw@%ated plots were planted with
radishes and the other co ploéd thg ¥@Mmai two @ ted s were planted with lettuces. At
appropriate times interjngznd fi haw&] re % led f@analysis. At 120 days and 365 days
after treatment mb@adls@ wereéQplant 10 ith ces, as described above, and were
subsequently harvest ann@ Bef&@ pla f\ g at all intervals the soil was tilled to
simulate commercial bed epa S were grown outdoors under ambient
environmental conditlox% We@er ccﬁ:@ltlon cludl@ dally maximum and minimum temperatures
and rainfall, were d ent the rse e study crop protection chemicals (excluding
any related substa@é to ﬂl@amon P nd 1rt‘§ght10% re used as necessary to ensure crop vigour.

N
Sampling
Soil cores of 5 cm diamete d 30@[1 de $ were taken from the edge, half-way to the centre and
from the middle of a (dlfferent) ed plé¥at each rotational crop planting. The cores were divided
into 15 cm segments and were ff@Zen (-20°C) until processing for analysis.

Crops were sampled from control and treatment vessels at immature stage (approximately 12 leaves
for lettuces) and at maturity. All crop samples except the 365 day planting final harvest samples were
transported to the analytical laboratory on the same day as they were harvested. The 365 day planting
final harvest samples were stored for three days at <4°C and then transported to the analytical
laboratory. The root crop was separated into tubers and leaves.
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Sample processing

Each 15 cm soil core was weighed and divided into sub-samples of < 190 g. These were placed in
centrifuge bottles and were extracted with a mixture of sodium hydrogen sulfate, deionised water and
methanol. The samples were centrifuged and after removal of the supernatant the soil pellets were re-
extracted with methanol/water and other methanol containing solvent mixture '0) he supernatants from
each extraction were combined by sub-sample and radioassayed. The soil r,,e&g es were allowed to dry
and related sub-samples were recombined. The recombined samples @e h@:@gen@d anc@he

Ov o

radioactive content was determined. @

@o & o\\@@ é . @
The extracts that contained sufficient radioactivity were * are atog ré ic egvhination.
Representative aliquots of extracts from a partlcular v/> \omb@d a ted m pH 9 with

sodium hydroxide solution and concentrated by rot evag @sma&%ﬂour@f W&t was

added and the samples were made up to a fixed Vol than@s @

%

All crops were rinsed to remove surface dirt ore fr g\fmse om t 0 and 120
planting samples were radioassayed and th cont@mg @Ed @adloaty w@ concentrated
and made up to a fixed volume with w and @ethan% seso th@ 5 day planting
samples were not radioassayed. Q™ - S @\
- & & O
The frozen plant samples were ho %mze@ the &%enc@@ dry i Wl P@ommermal macerator.
The dry ice was allowed to su « beQ the ples&were fa@oass %ﬂ Sub-samples of each
interim harvest sample type wer \ ccu @ weiglied 1nt ace g Jgﬂ@ d extracted by maceration
ter

with methanol. The macerat@were d@d the@emd ed with methanol/water (1:1,
v/v). Aliquots of the extr%@ ere 1Qdtoas - T 011 @ due QW re allowed to dry and then they
were homogenized and ts o@adloa@lty ontalned were determined. The
extracts were comb1 cone&rate up 0 a f volume with methanol for radio
determination. Sub@ples’@ﬁna est ple ere ggracted in the same way as the interim
harvest samples, as descrlg abo s g extr&& were also concentrated. Other aliquots
of the raw extracts w lut Wlth %sater appw to C18 mega-bond-elut cartridges. The

on of the cartridges with water, followed

samples were partiti ed ini@y'threedpactio, y u
water/methanol (3 2Q0A7) an@ﬁnall@neth ots were taken for radioassay. In all cases the

great majority of e ract1v1 pph@ th lumn was recovered in the water fraction. All
fractions from the 1% and2™ rogatio the er fraction from the 3™ rotation were reduced to a
small volume under a stresfY "of oge \and then made up to a fixed volume with either
methanol/water (water fract% co ntrat or methanol (all other concentrates). These samples were
radioassayed. These procedures %ummarlzed as a flow-diagram in Figure 6.6.1-1.
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Figure 6.6.1-1 General scheme for the extraction of 30 day and 120 day planting final harvest radish
and lettuce samples grown in [*C]-flurtamone-treated soil

Sample
(50-100 g)

Extraction with

methanol then @@@
S

Combined
Extracts

Radioassa €—

Quantitativ
e

4__

CO@e t atio@} @@@Concentration
X

!

é | z > HPL C , T

@ Ny N
In order to identify a pola%neta ofite tE@%was detected by the chromatographic examination of
extracts the 30 day final harvest ce subzsample 1 concentrated extract was subjected to additional
clean-up procedures. In summaty, after an aliquot was withdrawn for HPLC analysis, the remaining
sample was diluted with water, concentrated and applied to a C18 mega-bond elut cartridge (Varian).
The cartridge was eluted with water followed by methanol/water (in varying proportions) and finally
methanol. Triplicate aliquots of each fraction were assayed for radioactivity by LSC and the water
fraction was found to contain 88.0% of the eluted radioactivity. This fraction was adjusted to pHS by
addition of 3M sodium hydroxide solution and partitioned three times against ethyl acetate. The
resulting aqueous phase was then adjusted to pH2 by addition of hydrochloric acid and repartitioned
against ethyl acetate. The resulting organic phases were combined and found to contain 92.6% of the
radioactivity present prior to sample partition. This sample was adjusted to pH8 with 3M sodium
hydroxide solution and partitioned twice against water. The resulting water layers were pooled, an
aliquot was adjusted to pHS as above and concentrated. The concentrate was adjusted to pH4 by
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addition of hydrochloric acid and diluted with water. This sample was subjected to NMR analysis as
described below.

The 1* rotation final harvest lettuce sub-sample 2 concentrated extract was also subjected to additional
clean-up procedures. In summary, after an aliquot was withdrawn for HPLC analysis, the remaining
sample was concentrated, diluted with water and applied to a C18 mega-bondCglut cartridge (Varian).
The cartridge was eluted with water and methanol. Triplicate aliquots of, e&¢ h fraction were assayed
for radioactivity. The water fraction was found to contain 89.3% of \elut %dioéivity @is
sample was adjusted to pH2 by addition of hydrochloric acid and partitggiéd t tim aga1 hyl

acetate. The resulting aqueous phases were combined and ra(@assay $ Thls\%ampl 1 8%
of radioactivity present prior to partition. The rema1n18 2% d1 t in the

combined organic phases. These were adjusted to pH@m ?@Y/I soc@fn h x1d ution and
partitioned twice against water (pHS). The resultin ueq,u@‘ase&@%ere @bme Thl%ample

contained 97.8% of the radioactivity present prior t t1t1 \\ @

&

> @
The two combined aqueous phases were pool§ aci @d 0.5 %\form@amd 2 partltloned
three times against dichloromethane and t (e tlm@agal @ethy @etate,@he rétmg aqueous
phases were combined and found to cont 95. 90f T act1 1) pre pri @ partition when
assayed by LSC. This sample was then ced lu 4nd pe 'tlon ice @gainst ethyl acetate.
Sodium chloride was added to the agygous se axg\a furﬂgil part& n aggifist ethyl acetate was
carried out. The aqueous phase w&\foun contain 93 of t@ radiQ@etivity present prior to
partition, when radloassayed T arnp as c@entra&} dil with water and methanol rinses

yse@r HP hqu;géhrogn@@ aphy-mass spectrometry,

N
as described below. N) AN @ %

O N % @ Q \
@© S & $

Quantitative analysis ;x\g QD N)
The radioactive contefkt% f hor®ygenizgd planigydrts
weighed sub-samp olld@ b t llq@ scifilfation@pounting (LSC) of the trapped carbon
dioxide that resulted T roce forsi;@er solid samples (post-extract residues).
Liquid samples (solutiof@»were 1oass§d b@e diré&¢ LSC of aliquots.

%ete@ed by the combustion of carefully

@
©n
o

N
Qualitative analyse@ ©© @© ©§ §
Aliquots of con ntra rins and extrac Swere analysed by high performance liquid
chromatography (HPLC%n a te ed a Hichrom C18 ODS 3 column attached to a UV
detector (set at 260 or 280 i tor (Packard Flo-One A525T) fitted with a liquid cell.
The mobile phase was a g d1 0 wa acetonltrlle (70:30, v/v) containing 1% acetic acid and
water/acetonitrile (30:70, v/v) al ntamlng 1% acetic acid.

In addition each concentrated rinse, the C18 bon elut fraction 1 (processed water fraction) and the
polar metabolite sample prepared from the 30 day lettuce extract, were examined on a second HPLC
system that included an Apex Amino in hexane column connected to a UV detector (set at 260 nm)
and a radiodetector (LabLogic 3-Ram) fitted with a liquid cell. The mobile phase was a gradient of
water containing 1% acetic acid against isopropanol.

The 30 day planting final harvest radish sample extracts were also analysed by thin layer
chromatography (TLC). Aliquots were applied to silica gel plates that contained a fluorescence
indicator. These were developed pre-equilibrated tanks containing butanol/glacial acetic acid/water
(4:1:1, v/v/v). After development the plates were allowed to dry and regions of radioactivity were
located and quantified with a radioanalytical imaging system (Ambis 100). The 30 day planting final
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radish leaves extract was also examined on a second TLC system, along with 30 day planting final
radish tubers C18 bond elut fractions 2 and 3 and a 30 day planting final lettuce extract.

The second system also used silica gel plates containing a fluorescence indicator, but a solvent system
of chloroform/glacial acetic acid (9:1, v/v). The plates were subsequently analysed in the manner
previously described. &

Representative crop rinse, soil extract and C18 bond elut fraction concen Y S W nalyél by liggiid
chromatography-mass spectrometry. These analyses were conducted@}y W 1Chr C*

column connected to a VG Quattro mass spectrometer. @h %le p@se g fent of
& 7

water/acetonitrile (70:30, v/v) containing 1% acetic ac1€@nd r/a@ltrﬂ 0: @/V) also

b

containing 1% acetic acid. The ion source was an electg@gpray &egatl@ ion @d e. Bgmentation
patterns for authentic standards were used to identify t@pre@e@ of &@tamo@nd it§ etal@dfes in
the sample extracts. \ & «§ é@
In addition, NMR analysis was performed on fina @Wek%ttuce@tract @@conﬁrm the
presence and identity of a polar metabol hls@/as cdgducte ker 400 NMR
spectrometer. The probe-head was a 5 m 13C @\J 19F@ @ nt W@S 20
& § @ <2
9D @ ©@
%QH Res@ and%scus{@n @Q °\\
@ O @ ~

A steady decline in the soil TR4 was @ervever th erugbf the@dy At all sampling time-
N
points the majority of radloa&®71ty wis f oun@n the@per séion Q& cm), indicating that neither

flurtamone nor its metab had@dve nlﬁy (@ the $9il profile. The mean results for
i i %@i T§ 6.6 1. bée

each time-point are tabula Q S

Table 6.6.1-1 T %adie ve res@les in@@treﬁ@t@with@‘ ]-trifluoromethyl phenyl flurtamone

Rotati kg§D ﬁT% t 5 §§TRR( /kg)
otation? ay| er men & mg/kg
‘b% S (i”\\% f(\\@ @15 cm 15-30 cm
N 3 | L 0156 0.014
< b, 420 ¢ W 0076 0.006
Bl S 36584 S 0.055 0.003
> Y

N S & O .
The extractability of the smfdue é&reas@mth time from 63-82% for the 30 day planting samples

to 25-73% at the 365 day plantink, Thegpresence in the soil extracts of flurtamone, Flurtamone-
triﬂuoromethyl—N—methyl—mand@‘nide (RE  53285), Flurtamone-TFMBA (RE-54488) and
Flurtamone-desmethyl (RE-39748) was detected by co-chromatography with authentic standards on
HPLC. The identities of these compounds were confirmed by LC-MS analysis. For all three sampling
time-points up to five minor metabolites were detected at very low levels.

The total radioactive residues in the plant samples are presented in Table 6.6.1-2.
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Table 6.6.1-2 Total radioactive residues in crops grown in soil treated with [*C]-trifluoromethyl
phenyl flurtamone
TRR (mg/kg) in:
Plant Part 30 Day Planting 120 Day Planting 365 Day Planting
Interim Final Interim Final lnteri@? Final
Lettuce 0.325 0.161 0.044 0.061 0.@@ 0.031,
Radish Leaves 0.420 0.512 0.078 0.069 A8 o) 0.050 )
Radish Tubers 0.119 0.093 0.028 o 019 h013 oy 0609 @
S o
TRR values decreased significantly between the 30 and & da A f er d@}ase was
observed for 365 day harvests. The TRR in radish tuber the é day i@él h@t w 0.010 mg/
kg, hence no further analysis was carried out on this s © % @9 @ éf
~ S

The extraction efficiency was > 90% for all interi Qarve Qmpl ?@e 12@§y p@ng radish
tubers (83.4%) and 365 day planting lettucesy$9.8%) thg;% re 1g¥ so that the
unextracted residues were < 0.005 mg/kg. T %XH&C@H ef&@ncﬁl@r ﬁn:&arve @ttuoe samples
were > 90% for those from the 30 and daﬁntm and % @ hos @m the 365 day
planting. The low residues in the 365 da@mplf&? ant°°§h t <O R ema al unextracted. The
extraction efficiencies for final harvestggdish leave sa clos 90%@t 30 day samples and
> 80% in the 2™ and 3™ rotation, W&jﬁ left €9.01 m g ract one (365 day) sample
in which 0.011 mg/kg was found @xtrac@ @ @@

The extraction efficiencies ft §ﬁnaﬁ\harve 1s le w%;e generally a little lower than
f' RS J
ract

in the other samples bei% out 7&3% for 1SI ust lowest value 71.4%) at the 2™
rotation. Samples from fer3™ 10n wpe not@z @eca of the low TRR. The unextracted
residue in the 120 da@\tl%%pleéyas < 5 n‘%g

The pl o o Y Q a& i

plant extracts were a sed evehas LC the presence of flurtamone, Flurtamone

triﬂuoromethyl-N-meth@n d@md RE-53285) Flurtamone-TFMBA (RE-54488) was
determined by co-ch atogr@ wih certi@ stapdards. The identities of these compounds were
confirmed by the % S an epre atlve@lses and extracts. In addition extensive analysis
was done to identi¥y thcgggor ar m&a ollt esent in all plant rinses and extracts. This was
identified as ["*C]- trifluoddacetibacid r.\ .C- nd F NMR analysis. As well as the above, minor
metabolites including flurt Qe de@thyl @E 39748) and possibly flurtamone-desmethyl-hydroxy
(RE 54578) and ﬂurtamor?ej%es hyl-trl@goromethyl-hydroxy (RE 53498) each present at <0.011
mg/kg were observed in the plaq@racm from each harvest.
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Table 6.6.1-3 Metabolite identification in rotational crops after soil treatment with ['“C]-
trifluoromethyl-phenyl flurtamone.
Lettuce Radish leaves Radish tubers
mgkg | % TRR | mgkg | %TRR_| mgkg | % TRR
1% rotation (30days) J,@J
Flurtamone <0.001 0.1 0.003 0.8y | 0006 & 66
Flurtamone-trifluoromethyl-N- <0.001 0.1 0.032 @006 S 6@@
methyl-mandelamide e & N4 & @§’
Flurtamone-TFMBA 0.001 0.6 | @3 K 0ay] s 738
TFA 0.146 902 |Gl 772% | NP051 &P 555
Minor metabolites 0.001 04 X 0f® | @3 00| w3
Unextracted 0.015 9.0 899 115¢9 opad | @957
Total* 0.161 WO | 512 ﬁ® o | 4993 é@ 100
2" rotathim (120lys) © %N & @
Flurtamone <0001 |02 o <@ | 06 D 0.0 10.4
Flurtamone-trifluoromethyl-N- nd Qf% n @§d %SQ I\l@ - Nd
methyl-mandelamide O ) ;\© X @Q @ @gb
Flurtamone-TFMBA < Qﬁ\ﬁ @.1 A ndO &@d @7& nd Nd
TFA L0058 7954 w00 | Rs7.2 0012 63.5
Minor metabolites 200068 KD |« nd P N | <0.001 0.9
Unextracted YR | Vi _Q00@ | .7 | 0005 28.7
Total* N ode1 @100 T o (oo 0.019 103
O L3 ytationg305 dags) g
Flurtamone . O S nd D @\y nd /,@ Nd - -
Flurtamone-trifluoroiys VJyl—N—Q é% @Njnd % n@ Nd - -
methyl-mandelamidé, ;’(@ R oD
Flurtamone-TFMBA . & o> ndcd @ | *ond Nd - -
TFA Y P oy | &o & 0041 80.2 - -
Minor metabolites <& O @& QO nd D nd Nd - -
Unextracted > @, | 0006 ¢° 188 [ 0.010 19.7 - -
Total* PR Nos | o 0.051 100 0.009 -
* total mg/kg values are n@ured@s an@ffer from the sum of the single metabolites because of
rounding v @ %
nd not detected g

- not analysed @§

The major component of the TRR for the 30 day interim and final harvest plant extracts was ['*C]-
trifluoroacetic acid which comprised 55.5-93.4 % (0.051-0.399 mg/kg) of the TRR. The lowest levels
of ["*C]-trifluoroacetic acid arose in the radish tuber extracts (55.5 - 71.7% TRR) compared to lettuce
(90.2-93.4% TRR) and radish leaves (77.8%-81.2% TRR). Parent flurtamone accounted for a very
low percentage of the TRR at 0.07-6.61% (<0.001-0.006 mg/kg), even for the 30 day harvests. Low
levels of RE 53285 were detected in the lettuce extracts (0.12-0.55% TRR, < 0.001-0.002 mg/kg).
This metabolite occurred at higher levels in both radish leaves and radish tubers (6.2-12.6% of the
TRR, 0.006-0.053 mg/kg). Flurtamone-TFMBA (RE 54488) was present at < 0.6% TRR (< 0.003
mg/kg) in lettuces and radish leaves extracts. Significantly higher levels of Flurtamone-TFMBA arose
in the corresponding radish tuber extracts (3.8-10.8% of the TRR, 0.004-0.018 mg/kg). The final
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harvest radish tuber extract contained trace levels of a compound that had a retention time similar to
XE 00876 but this could not be confirmed as the compound represented only 0.35% of the TRR.
There was also the possibility that a conjugate of RE 54488 was present at low level.

The most significant component of the TRRs of the interim and final harvest samples in the 2™
rotation was again ['*C]-trifluoroacetic acid accounting for 0.058 mg/kg (9% TRR) in lettuces,
0.060 mg/kg (87.2% TRR) in radish leaves and 0.012 mg/kg (63.5% T radlsh tubers. Parent
flurtamone was detected at < 0.001 mg/kg (<0.7% TRR) for lettuces ﬁ@ﬂeav nd (@02
mg/kg (10.4% TRR) for radish tuber extracts. Small quantities ( 1 Flurt Jrone-
trifluoromethyl-N-methyl-mandelamide were found in lettu ‘and tsh LSj@%S ex

@c e 120
day interim harvest, however, none was detected for the fing harv pla@rt ex@%@ts amone-
TFMBA was present in trace quantities (<0.001 mg/k and@nal h@est lefQ¥ce extracts

Q o
only. (@) @) v

Analysis of the plant parts of the 3™ rotation showggdthe Ecte %ﬁloacﬁw@% rem@e to ntirely
composed of [*C]-trifluoroacetic acid. In the fin, arvest@ctracféﬁls W %etec@t le of 0.025

mg/kg (81.0% TRR) for lettuces and 0.041 mg/, ‘“&" I 1a 1%1{1 leav@ The position of
the residues in final harvest plant samples fro, %ach tlng&@le armn;) din e 6.6.1-3.
L & . N @@
o R @ N
Py & & &

N
I Conelysfon O
@ S e & X<
@lant@lbse&ntly g@rn i Eat soil, is extensive. The

ohte@om tr%ed SO dergt€and the levels of residues in

ot crdp (rad@) use«@r the @udy v&% low already in plants grown
ent @ﬁ ﬂu@one

in soil 30 days after its trg e to @esid subsequently further decreased
with the second and thm@otatlThe@Jor rSplue il pla@compartments was trifluoroacetic
olite¥s addré%

acid. The relevance of§ 6@@ di ﬁ sepa@y submitted document (_

752580 -1). @
N

The metabolism of flurtamone, b
uptake of flurtamone and its m
the leafy crop (lettuce) and t
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Report: KA 6.6.1/02, | G- 2004, amended 2005

Title: ["“C]-Flurtamone: A Confined Rotational Crop Study using Radish and Lettuce and
Wheat
Document No: | M-222225-02-1 Red
Report No: Battelle CX/02/053 §
Guidelines: EU 96/68/EC Section 6.6 & A
3 XX "\
GLP Yes gb § 5\\
O i g

A confined rotational crop study with a leafy Vegetable:@ttuc$ root@@é (r@w
X .

(wheat) was designed to complement the previol%gstud% S ohs@
Flurtamone *C labelled in the unsubstituted phenylghg @sed @the experim
0

and radish and trifluoromethyl phenyl ring la d fl

wheat. R & & %o @)
S o L FF
Shumin P & &
O & o O S

C-Flurtamone was applied at a nomi@ rat &50@ to san@ ilt lo 4(2’ soil. After plant back
intervals of 30 (first rotation), 12@§econ tati@ and 368 dayseghird tedation) lettuce and radish
were planted to containers treated@with am abel@ in the Nnsu ted phenyl ring position.
Containers treated with flurtanggne la d ingthe trifftorom -phépyt ring position were used for
investigations on cereals (Whggt)to §grmin & me&is flu ne in succeeding crops.

A steady decline in the sofkyniean ¢ofal ragdr@ictiv @sidu RR) observed over the period of the
S -

study. N2 @ L
In the phenyl- label e@rims@ (lettvé% an ish) @ TRR&/ere exceptionally low already in the

1* rotation harvest@mpl o}ccou ing fo .002—@7 n\,;@ g. This level further declined to only
0.002-0.006 mg/kg™! for nd rofdion q@to 0.0@"mg(kgYor the 3™ rotation.

For wheat the highest@“RRs Qere féund in 1** €tation samples (interim 0.112 mg/kg, grain
0.076 mg/kg, chaff @4 m@ and Baw 5 mglRe). These levels had declined significantly in
the 2™ rotation (i m 0.026 m / grairk9.01 1::/kg, chaff 0.039 mg/kg and straw 0.067 mg/kg).
The residue levels in th@ rotat (in@m 0&@’ mg/kg, grain 0.017 mg/kg, chaff 0.038 mg/kg and
straw 0.065 mg/kg) were not ific diffént from those in the 2™ rotation. This was attributed
to the different varieties a@bgrow@ seasons. It was suggested that the soil residue could have
remained significantly unchang@ving tf®%cooler winter months.

The recovery of radioactivity um of all combined extracts from the wheat samples were good,
generally ranging from 77 to 105%. Due to the very low levels of radioactivity in the extracts from
the selected lettuce and radish samples, the rates of recovered radioactivity were much more variable,
ranging from 51 to 157%.

The results for both crops grown in soil treated with phenyl-labelled flurtamone showed that the
resultant residues were very low, below 0.010 mg/kg in all samples at harvest, even those from the
shortest plant-back period. Consequently no further analysis of these samples was necessary. Selected
samples were, however, extracted and the extracts were analysed.

In all samples only small amounts of flurtamone or non-polar metabolites were observed.

The only major metabolite observed was trifluoromethyl acetic acid (TFA) accounting for 27 - 80% of
the observed TRRs in wheat samples. In absolute amounts maximum TFA levels in the samples of the
1** rotation accounted for 0.034-0.069 mg a.i.equiv./kg. A rapid and extensive metabolism of
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flurtamone was observed in soil and plant matrices already by the time when 1* rotation samples were
harvested.

I Material and Methods

Material @

The ["*C]-phenyl ring-labelled flurtamone used was batch S%?‘IOI %vhicb@ga s@@%&cp@iw of
§ . .

3.73 MBg/mg and a radiochemical purity of > 99%. This xg’ us

t
the study. For application in the second year of the stu em \1a1 wa@epur@d. Itxas given the

@2 989K © O & X
o5 Yo 6

or

new batch number of SEL/1199 and had a radiopurity&

The [14C]-triﬂuor0meto]@ phe ring&@belleb@ma o% us@was batch SEL/1017, which had a
i i @rity@ > 98%. This was used for application
e

sei@nd year of the study the material was

in the first year of the s@r. @f‘\ app@mn j
repurified. It was givenéﬁe new.§atch gp&& er L/ 1&8 and had a radiopurity of > 99%.

["*C]-trifluoromethylphenyl-ring-labelled Flurtamone
* position of radiolabel
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Two applications of each label were made, the first of each in 2002 and the second in 2003. The target
application rate was 250 g/ha. The achieved treatment levels were calculated to be 245 to 302 g/ha (98
to 121% of target rate).

As the surface area of the plots was 5 027 ¢cm? this equated to 12.6 mg per plot. An average of 10%
was allowed to compensate for possible losses during application, so that ap@imately 13.8 mg was
required for each plot. For the first application of ['*C]-phenyl-labelled flatamone 134.9 mg of batch
SEL/1013 was dissolved in 100 mL of acetone. This allowed a 10 mL uot@ach @elgh@)ts
plus additional solution (for analysis, retreatment or additional treatmggfs lfo @éssa For@ first
application of ['*C]-trifluoromethylphenyl-labelled ﬂurta& bat@ SELQ%’N was
dissolved in 100 mL of acetone. This allowed a 10 ml@f 1quo;\§£yo 51x ts p addltlonal
solution. For the second application of [14C]-phenyl- led am @ 68.7 @h SE{1199
was dissolved in 50 mL of acetone. This allo a IOQL t fo&@ch % X
additional solution. For the second application of tr1 romeh he@l—labe@ flu 'Q? one 69.2
mg of batch SEL/1198 was dissolved in 500 T@ ace&@ T@aﬂog@ a IO@L ah for each of
four plots plus additional solution. @ @ o v\?

% S SR
9 SRS
Soil Characteristics: @9Q é}\?© &‘{\’ ©§ § Q@@
@
Particle size q;\}buno@@ @ 5 ’7@ Q& O

§ GraCly (591 MIQ N 7.0
ation @angépacit@ O 9.5(meq/100 g)

@Drgan@carbo Q § 1.5(%)
& Org@jc mat@% © ;’&\7 4.5(%)
ificati SN 0y
% A ©\ Loam
v@ AS&\ Sandy silt loam
N T
Culture plant: e (Lactuca sativa, variety Set (Iceberg type))

radish (Raphanus sativus, variety Fluo 1 (French Breakfast type))
wheat (Triticum aestivum, (Winter) var, Claire or (Spring) variety Chablis).

Treatment

Twenty-one cylindrical UPVC containment vessels (80 cm diameter, 60 cm deep) were buried in the
ground at the Agrochemical Experimentation Farm at Manningtree in the County of Essex in the UK.
Each vessel was filled with a locally obtained sandy silt loam soil. The applications were made to bare
soil in the plots by use of customized agricultural sprayers. The sprayer was held above the plot,
centrally in the lid of an enclosed spray chamber that was lined with polythene sheeting. A separate
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sprayer was used for each of the labels. A 10 mL aliquot of the appropriate solution was applied to
each plot (equivalent to a volume rate of 200 L/ha). This was followed by 10 mL of solvent as a rinse.
The sprayer and chamber were then moved to the next plot. When application was completed the
contaminated polythene sheeting was removed and the amount of radioactivity remaining on the sheet
and in the sprayer was determined. 9

The crops used in the study were lettuce, radish and wheat. Plots °]§to 8 were eated with
phenyl-labelled compound (in 2002) and pairs were planted with lettuce gggadi er 3(@r 120@
Plots 9 to 14 were treated (in 2002) with tr1ﬂuoromethyl§nyl labQ@d c%@oun %ﬁd tr@ were

planted with wheat after 120 or 365 days. Plots 15 to 18 wegg 'tre W1t lled@mpound
(in 2003) and pairs were planted with lettuce or radish a@: 120@ 19 1w @reated (in
2003) with trifluoromethylphenyl-labelled compoum@:n wetl pla @d Wlt @er 3R days.
Each plot was surrounded by a 2 m x 2 m untreated &ea w Wagénted th@ame ceRp as the

plot. Plots were netted to exclude birds and rabbitg,, N) & @§ @@
S (8 @Q ~ Y

The crops were grown outdoors under @ent @vlron@z diti u@ Wedihpr conditions,

including daily maximum and minimum s ag rainfaly, wel ocul@nted During the

course of the study crop protection cherr(als (exg Qudin %ny su@nce ted ‘é@e active ingredient
flurtamone) and irrigation were used&@ece% to @re crep V1g0§ ©@
vy o N.o N
: N & AN
Sampling @ Y Q @ @Q
Soil samples were collected t@ sm&@pots 4t the tifhe of e@ planging and harvest. Each sample
. o %, S
consisted of three cores of 28hm djameter \.\c P20 ¢ ept Q Q

Crops were sampled from@e cor& aregafrd frofXhe tregied Ves at the following growth stages:

9 @ & @ $
> ®
Lettuce &@ B@l gr&v@q sta@ 41 d foggning, interim samples) and 49 (typical
@ @@@ iZ€e, f0§$and firmness of head reached)
Radish @BC owth Stage rootginning to expand, interim samples) and 49
% ©© Q) @ )@@nsmn complete, typical form and size of roots
.
H@owt}@gages 3&5 (beginning of heading to full flowering, 50% of

IS %@ . ©\ anthers mature, interim (forage) samples)) and 89

o X (fully ripe)
¥ g

Radish samples were taken by p@ng. The roots were cleaned roughly by rubbing lightly with gloved

S
S

¢
a

fingers. The samples were separated into roots and leaves using scissors. Lettuce samples were taken
by cutting the plants at ground level with a knife. Wheat samples were cut using scissors or secateurs.
The harvest samples were cut at a typical combine height and then a sample of stubble was cut just
above soil level. The harvest samples were placed in open paper potato sacks in the laboratory for
about a week and then threshed by hand. The chaff, separated from the grain by hand, sieve and
blowing, consisted of rachis and glumes. Samples were taken at ambient temperature to the analytical
laboratory within 24 hours of collection, or in the case of wheat harvest samples, threshing.
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Sample processing

The soil samples were homogenized by grinding with a pulverising mill and radioassayed. The
residue in some early samples was determined by extraction, followed by radioassay of the extract and
of the post-extract residue.

&
The plant samples were received at ambient temperature from the test @ and any loq {e soil was
removed from the plant surface by rinsing with HPLC grade water. T wa @wes @ere f@ed
through a glass fibre filter under vacuum. The rinse volumgs were Qgsure@]d d@cate uots
were taken for determination of radioactive content. The pl@%am we reds=h fregger’ at app
20°C until they were processed. Frozen plant samples n\) mlx§ d%lce a om@%ﬁized with
a commercial macerator. The dry ice was allowed to se @@fr § befo rnphe@were
eac mple@ é@

taken for radioassay to determine the total radloactlv s1du R

@

Representative sub-samples of each homog}e@ @ sa w (&wel tely into a
macerating jar and extracted by maceration @ met@nol @eth Wageg%»Eac @%b

extracted and filtered under vacuum. Th res1d§§ was, meﬂ@ the@qaceratmg jar, re-
extracted with methanol or methanol/w an@gam f%ered mosisdses ird extraction was
carried out using acetone as the solv&&@Al v@ of extrggt WGI‘%S&Y@@I‘ radioactivity.

Two samples (30 day grain and 3fkday s ) addfﬁr&ally &3t cte@wth acetonitrile / water

sample was

(80:20, v/v) at elevated temperat@ for g so@’et ap@\cltus @ﬁer the final extraction the
solid residues were allowed texlry an@vere en eser%g e aliquots of homogenized
d radioactive residue.

residue were radioassayed 1b@der ‘@d@tem% thi@ount nex
~ S

The methanol, methan@vater d acétone e ts ed each sub-sample were combined
(along with the so@ extr& if %@e) an@redu@i v@yme by use of rotary evaporation or a
stream of nitrogen. § @ @@@ @ @
¥ &8 &8
- : A ©
Quantitative analysu‘% ©© Q) @ Q
Liquid samples w Qadlo@sayed the ld se@la‘uon counting (LSC) of aliquots. Quantitative

measurement of ra oac@y in sold sa es (1@ homogenates, post-extract residues) was achieved
SC§

by the combustion of sub-sam@ and&@ L
v © Ry
Qualitative analysis §% ©

The chromatographic investigat®ons were conducted on high performance liquid chromatography

the trapped carbon dioxide produced.

(HPLC) systems. The first system, which was used for the initial analysis of the concentrated plant
extracts (and confirmation of compound purity) comprised a Kromasil KR 100 5C8 column connected
to a UV detector set at 260 nm and a radiodetector (either a LabLogic B-Ram or a Packard Flo-one)
fitted with a liquid cell. The mobile phase was a gradient of water/acetonitrile (70:30, v/v) containing
1% acetic acid against water/acetonitrile (30:70, v/v) also containing 1% acetic acid.

The plant extract samples arising from the ['*C]-trifluoromethylphenyl labelled treatments were found
to contain solely polar material which was not retained by the first HPLC method. A second method
was therefore used for these samples. This used an Apex Amino 5 um column connected to a UV
detector and a radiodetector as for the first system. The mobile phase in this case was a gradient of
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water containing 1% acetic acid against isopropanol. Where quantification was possible using a
standard radiodetector, duplicate injections were made and the mean of both values used in subsequent
calculations. Due to the low levels of activity in many of the extracts, quantification was achieved by
fraction collection (1 minute fractions of eluate collected and radioactivity counted by LSC).

&

Selected samples were analysed by liquid chromatography-mass spectro in_order to gonfirm the
identities of the major components of the residues. The liquid chro N(HP&)

employed were basically that described above, but the conditions Wer%tim@ for @requ@hents
of spectrometric analysis. The mass spectrometer was a @om&f(ua@LC @16 Q@mpole.

The ion source used was negative ion electrospray (ESP- 2O\Scarg% di @% Z§ to A@@amu. For

confirmation of parent and the major metabolite mftble ré@stion nito@) wagused,

Q,

employing transitions of 332 — 247 (flurtamone) ax@l 13 -89 (m% olite)&, S @
Results are given as parent flurtamone equivalentsg, N) @ S @§ @
Ny
I Res$ and @scus&@
Q D
O 2 &
The achieved treatment levels were calcu@@ed tode 245 5302 (

98 21‘7@?@6‘[ rate).
The average residue levels found i 1no sen¥ Oih Ta@ 6.6. TI‘@ s in soil fell with
t th@

)

%0 /7{‘
s

Q

d@ antmg\ & D

A& S @ O
Table 6.6.1-4 Total radloas res1{@s in SQ eatggvlth [‘C“Q flur ne for a confined rotational

crop study ¢y
A S
B%tlon § Y Wage T@ (m@ over study period

time, to half the 30 day planting lev

D N Qnsubsgimted < | Trifluoromethyl-phenyl

.9 © @neny S(@mbe@ ring label

& FAN R
FLEERAT) A [0 5068 ?g@ 0.095

2 RODATEY & 0.051% 0.070

MDA AN & 0030 0.046

DAT = @after@atme@ @>\ §
The TRRs for each pla#g art ned& tional crops are shown in detail in Table 6.6.1-5

(lettuce and radish) and Table@é nd are summarised below. In general it can be seen
that the residues in the pl?s f ' mg

(radish and lettuce) were very lo @ d con81derably lower than in the plants grown in soil treated with
the ['*C]-trifluoromethylphenyl |

radish samples fell continuously from the plants sown or planted 30 days after application to those

01 treatment with the ["*C]-phenyl labelled flurtamone
elled flurtamone (wheat). The very low residue levels of lettuce and

planted after 365 days (3" rotation). The residue levels in wheat fell significantly from the 1% rotation
(30 days after application) to the 2™ rotation (planted after 120 days) and remained at a relatively low
level for the 3™ rotation (365 day samples). The TRR of the 120 day winter wheat interim sample
(0.026 mg kg'!) was lower than the 365 day spring wheat interim sample (0.044 mg kg'). This can
probably be explained by the different timing of the applications and growing season for these crops.

For lettuce the TRR found in the 1* rotation interim sample was only 0.012 mg kg™'. This level then
declined to only 0.001 mg/kg for the 2™ and 3™ rotation plantings. The TRR in the 30 day planting
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harvest sample was exceptionally low (0.004 mg/kg). This level then declined to only 0.002 mg/kg
for the 120 day plantings and to 0.001 mg/kg for the 365 day plantings.

For radishes the TRR found in the interim leaf sample from the 1% rotation was 0.022 mg kg™! and this
level declined to 0.006 mg/kg in the 2™ rotation and 0.001 mg/kg in the 3™ ion. The TRR found
in the interim tuber samples from the 1* rotation was 0.005 mg/kg. This 1 declingd to (& 02 mg/kg
in the 2™ rotation and to 0.001 mg/kg in the 3™ rotation. The TRRs fougt'in tb\;wmpl@taker@
the 1* rotation were exceptionally low, especially in the tubers (0. Og/k&@ the@ves @aonly
0.002 mg/kg in the tubers). These levels then furthe%ech%i@b to (1@%%3) and
0.002 mg/kg (tubers) for the 2™ rotation and to 0.001 mg/ (lea@ and t%rs) f& 3r@
@ RIS
For wheat the highest TRRs were found in the & rota r@ (m@@m 0®2 g@ grain

ation.

@ %@

0.076 mg/kg, chaff 0.094 mg/kg and straw 0. 205%@ kg) e&rels declied sightficantly in
the 2™ rotation (interim 0.026 mg/kg, grain 0, mg/%(Qhaf @039 %‘kg ay;straw @067 mg/kg).
The residue levels in the 3™ rotation (interi @044 @ngﬂ%@haff 38 mg/kg and
straw 0.065 mg/kg) were not significantly @ m tl@pe in @7 nd p5&tion. @his was attributed

9 A N
to the different varieties and growing seg@pns. T@e 2" rGvation

Iq?use
September 2002 whilst the 3™ rotatlo@ed g w@ sow%n Ma§ 03. @Kr

ter wheat sown in
as suggested that the

soil residue could have remained sigifica nc@ged df&!g th@o ler%‘?@nter months.
R SR
S DN
Table 6.6.1-5: Total radio e resé‘ues (T@) for ce a@mdl mples grown in soil treated
with phen@il]@ﬂurta@ye (r@“ $ @é&
O O > & O
@ggf) Q\\’ g mUPlaHM?lmeQ@ys after application)
/4@ QO L 00 T o 120 365
Lettuce — intefim x> & | @ 0.0 KX 0.001* 0.001*
Radish _ interigde@des 00 RS 0 & 0.006 0.001*
Radish — interiffubers &~ &5 O 0.002* 0.001*
Lettuce — ha@\st @9 @ 9.004 & 0.002 0.001*
Radish — % est lepycs C5 © 0.006 0.001*
Radish — harvest«@bers & 0% 0.002 0.001*
* Initial TRR d%rmm com@s 1on — these samples were not extracted
¢ &
Table 6.6.1-6: Total radioacti %sidues RR) for wheat samples grown in soil treated with
triﬂuorometm&nyl labelled flurtamone (mg/kg)
Crop Planting time (days after application)
30 120 365
Interim harvest (forage) 0.112 0.026 0.044
Grain 0.076 0.011 0.017
Chaff 0.094 0.039 0.038
Straw 0.205 0.067 0.065

Full details of the extractability of the TRR from each plant part / timing are given in Table 6.6.1-7
(lettuce and radish) and Table 6.6.1-8 (wheat). Plant parts were only required to be extracted where the

initial TRR determined by combustion exceeded 0.010 mg/kg. In order to generate some data
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regarding the nature of the residue in lettuce and radish, some samples were extracted and profiled
even though they fell below this TRR threshold.

Table 6.6.1-7  Extraction efficiencies for lettuce and radish samples grown in Soil treated with phenyl

labelled flurtamone (presented as mg/kg and %TRR) &
K%
Crop / Planting Time / Sample ;gf;?zja;gg) mgUgft&c§ osal)Res%ue
Lettuce: 30 day interim 0.008 (71.5%) 0.003 (2§ @% 2
30 day harvest 0.003 (78.5%) 001 RI5%), N @@)64 RN
120 day interim sample no;@tractq@\ N 30.00150
120 day harvest 0.002 (86.8%) Y 0.6 (132%F | N 0.0
365 day interim sampjRwot extgfi®led @ & 08 we
365 day harvest sampienot gdacted S BT 0001
Radish: 30 day interim leaves 0.019 (894%)  FO1.002:D 9%Xx .02
30 day harvest leaves 0.003(&5%) Y 0.0@61.50° | © 0&?}
120 day interim leaves 0.0058%3.2%) ¥ 0AQ1 (168%) | 0
120 day harvest leaves 0.083385.2%9)° | @001 1&8%) & 6
365 day interim leaves ) sa@ple nopextracted d QY ‘@01
365 day harvest leaves Y Smplegpixtractld S | 20 0.001
Radish 30 day interim tubers ©0.004883.2%x 1 00 6.8 | 0.005
30 day harvest tubers .9 0.00N92.80° | @000 (A8%) 40  0.002
120 day interim tubers s, O spmple notedtracted S N 0.002
120 day harvest tubersSy” | €Q001 (838%) & 0.006:18.0% 0.002
365 day interim tubes. [ SR \vﬁmple ot extrpfled = 7 0.001
365 day harvest téu@ N @§ sam pdot ex@ ted & 0.001
S @ SIS
\ ) & .
Table 6.6.1-8 Extra&pn effijencie 0r wheaﬁgnm §oﬂ treated with
t @omoe@ eny@abel] urta e (pre ed as mg/kg and % TRR)
NS
. %}’ @g\ @'ﬁnal acte V\? Unextracted Total Residue
Crop / PlaniihgTime 57 1000 1 QTR mg ke (%TRR) | (TRR) mg/kg
Interim wheat dy © Q 0.18%° (901%) 0.011 ( 9.9%) 0.112
QbdayyY @ (;;,@5 (TB%) 0.001  ( 3.4%) 0.026
V?%s@@ D 09042 96.0%) 0.002  ( 4.0%) 0.044
Grain 30 N @0 066\ 86.3%) 0.010 (13.7%) 0.076
120day &) ¥ 0.010 (86.7%) 0.001 (13.3%) 0.011
365dayy~ Q] 04N3  (88.2%) 0.002 (11.8%) 0.017
Chaff 30day QP78 (82.9%) 0.016 (17.1%) 0.094
120day &Y 0.037  (95.0%) 0.002 ( 5.0%) 0.039
365day 0.031  (79.9%) 0.008  (20.1%) 0.038
Straw 30 day 0.168  (82.0%) 0.037 (18.0%) 0.205
120 day 0.063  (93.2%) 0.005  ( 6.8%) 0.067
365 day 0.060  (92.0%) 0.005  ( 8.0%) 0.065
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The procedural recoveries for the concentration of all combined extracts from the wheat samples were
good, ranging, in general from 88 to 105%. Only one sample (120 day interim) fell below this range
at 77%. Due to the very low levels of radioactivity in the extracts from the selected lettuce and radish
samples, the procedural recoveries were much more variable, ranging from 51 to 157%.

&

The results of the chromatographic examinations of the concentrated extgﬁfs are presenteﬁ in Tables

6.6.2-9 and 6.6.2-10. @
@ & @ @
Table 6.6.1-9: Summary of HPLC results for lettuce samp@rown@ sml@ed V\g\? he belled
flurtamone; parent compound and metab@ﬁe K \@
@ @%a Sy &
HPLC Method 1 Let@g% 30,d8y gg LSce 12Q5day &
Component Approx. MELS @A T%\a n@iﬁg. %§ %
retention time (a.seeqtiv) N (2%, equi
Region 1 2-5 min 01 Q 1\&@ =O0.004, 26
Region 2 5-8 min N % 0. RNl
Region 3 8-13min O N1 oy ede0 o 8.6
Region 4 13-16 min_Q? m@ S & | W00 o 6.0
Region 5 16-18 mins N [XD0.000H 2.0
Region 6 18-20 nyn %@”’ N v oo 3.0
Flurtamone 20210 R 0.0 | 0.0 Q€00 11.4
Total in extract 4\\7 Q. @3 | 7859 | w02 86.8
Unextracted @ Wl S 2k3 $».000 13.2
Total (TRR) Q D | & 0.004%, 0 Q> 0.002 100.0
N> @&’ N V) @
S

Table 6.6.1-10: results for ragkh san@es gr@ in soil treated with phenyl labelled
g @nt c ou% d me@ohtes
2 c

HPLC M@d 1 & @ Ra \H’Lea@ 20 day Radish Tubers 120 day
TOX. mg kg!

Component c /@%n ﬁ@%? ﬁgiq % ; ‘é % TRR (a.s.geq%l iv) % TRR
Region 1 @ Slomy? S 0,008 32.7 0.001 9.6
Region2 &0 7,  1-1&din 0:Q62 36.4 0.000 3.7
Region3 ¥ O 1296 mind, | _ P00 5.4 0.000 43
Flurtamone VY R20mi? | A¥.001 10.7 0.000 23.3
Total in extract N A i&_)\ 0.005 85.2 0.001 82.0
Unextracted X~ O s 0001 14.8 0.000 18.0
Total (TRR) ) S 0.006 100.0 0.002 100.0

(o4
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Table 6.6.1-11: Summary of HPLC results for interim wheat samples grown in soil treated with

trifluoromethylphenyl labelled flurtamone; parent compound and metabolites

HPLC Method 2 30 day 120 day 365 day
Component \pproX. retentio] mg/kg 9% TRR mg/kg 9% TRR mg/kg 9% TRR
time (a.s. eq) (a.s. eq) @.s. eq)
Region 1 1-5 min 0.020 17.9 0.000 l.lo\&u 0.000 &8
1 ©
(of which @@ @ | O P
Flurtamone*) @ @?&’ c% XN
(0.006) | (5.5) Sqa aia wna O ng
TFA 2024 min | 0.060 53.8 16" 1062.4 0.0{Y %"
Region 37 30-60 min | 0.011 97 20.0089 3165 o | B
Total others 0.004 4.0, @ i SERNEER
Total in extract 0101 | 900° | 065 | 6 80042 O 960
Unextracted 0.011 @ L0 &N 3.4 K§0.00y @
Total (TRR) 0.112 [=J00.0 §D.026:P 100 0 0
* Quantification of flurtamone by separate ysis {@HP ethggﬁb b @
T Region 3 consists of multiple, minor c@mem@ &@ N @ ®
na = not analysed Q Q 2 y@ QQ\ (g
RSN I 4
> & O O &

9

R S @
Table 6.6.1-12  Summary of HPLC eSults hea@in sadiples grldm inb@treated with
trifluoromethyl 11ab fl one; parent.c oun d metabolites
y p@@’ @ ugigmone; parentcbmpountha

@ = Q @ &
HPLC Method 2 & @  30day « 120 da> 365 day
N2

0X. mg 0 kg 1) mgkg |,
Component . g\t&i iR | (aw) rf@ R PN TRR (@s, Q) % TRR
Region | @@-5 n@\) Qoo @§ 0.1 Q’*"o.oo@@ 22 ] 0000 [ 05
(of which & O é% ©© . \@ N
%
Flurtamone*) A\ @%&\ & | 0ap0) | o) 1aF000) | G.0) | ma na

q
TFA D24 | B61! ,@‘79.9@* 0.003 | 293 0.005 | 273
Region 3* O30-60ah > 0.006 | 51.5 0.009 | 56.1

Total others &N Q Q0.0 IR
Totalinextract " Y @ | 0668 |, &3 0.010 | 86.7 | 0.015 88.2

Unextracted X > N2 | 0.010 137 0.001 13.3 0.002 11.8
Total (TRR) RN 1@8.0767100.0 | 0.011 | 100.0 [ 0.017 | 100.0

* Quantification of ﬂurtan@ by &Trate p: \kf)ysis with HPLC method 1
! In this sample matrix a%othe effects caused the TFA peak to occur at a later time in the chromatogram.
1@

T Region 3 consists of multip nor components

na = not analysed
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Table 6.6.1-13 Summary of HPLC results for chaff samples from wheat grown in soil treated with
trifluoromethylphenyl labelled flurtamone; parent compound and metabolites

HPLC Method 2 30 day 120 day 365 day
Approx. mg/k mg/k mg/k
Component retenlzilz)n time (a.sg. eg) 70 TRR (a.sg. e(gl) % TRRﬁ%?a.sg. ei) 70 TRR
. 1-5 min 0.009 9.4 0.001 320 0.001 1.5
Region 1 @\ No &
(of which S |@ |9 &
Flurtamone™) 0.005) | (4.8) | (0.000) .7) 0 P n@(§
TFA 20-24 min 0.034 358 @017 £ 83E 0.4P | I
Region 37 30-60 min 0.034 363 ¢ 0.0k8  3FRD &3
Total others MY @ ff@v N O
Total in extract 0.078 | 8K | Q037 [P0 S5D031 G 9.8
Unextracted 0016 | &1 {002 o 5.0 N 0.00
Total (TRR) 0.094 = 100.0 3\,\7”0 039 100 | 0438 ﬁ
* Quantification of flurtamone by separate anghRi1s wi h@PLC&thod BN bv @\J
T Region 3 consists of multiple, minor com %ents @ @§ . ézp Q&%
na = not analysed
’ @Q S L &8 9
) o0 & .8
Q &

N
Table 6.6.1-14 Summary of HP es?r str samp \fromo@at gé%ﬂ in Soil treated with
oT

trifluoromethy nyl labglled Wamm@ arel@ompo and metabolites

(presented a
\ (7» @ \%
HPLC Meth&}\@ N @330 d@ SNV 365 day
o&\/

)¢ mg/ mg/k
Component & ten%p 2 e (&j?% o @g A) T&I@ @ Sg § % TRR (a.f_ e(gl) % TRR
Region 1 &K iﬁfm N o.@o@@ 5‘@' Q @@001 2.2 0.002 32
(of which o\%? @§ @ @ gw
%
Flurtamone®) | &g Q@ &x(omﬁb 71| (0.001) | (0.8) na na
TFA N 202¥min Y 38 0.039 58.3 0.042 64.7
Region 3T > 3960 mipQ o\@ﬁ 0.020 | 29.1 0.014 | 20.8
Total others ¥ | & < 016 Y 8.0 0.002 33
Total mextract > N A< 168" 820 [ 0063 932 [ 0.060 | 920
Unextracted L’ AF 00| 18.0 0.005 6.8 0.005 8.0
Total (TRR) X ~1 03095 | 1000 | 0.067 | 100.0 | 0.065 | 100.0

* Quantification of ﬂurtamor@separa@analysm with HPLC method 1

T Region 3 consists of multiplé], minor components

na = not analysed

The actual residue level of TFA were observed to be highest in the 30 day planting samples
accounting for 0.069 mg a.i. equiv./kg falling to 0.039 mg a.i. equiv./kg and 0.042 mg a.i. equiv./kg in
120 day and 365 day planting samples respectively.
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The identification of the major components of the extractable residue was confirmed by mass
spectrometry. Where there was sufficient radioactivity this was done in scan mode. Other samples
were proceeded using an MRM method. The presence of flurtamone in representative concentrated
sample extracts was confirmed using LC-MS by comparison with a certiﬁederence standard. The
presence of trifluoroacetic acid in concentrated extracts was confirmed, aém by comparison with a
reference standard. S @° @@

111 Conclusim@t;\’ o

N
& & .
The results for both crops grown in soil treated phegyd-lab at the
resultant residues were very low, below 0.010 m&/ﬁ@n samy from the
shortest plant-back period. Consequently no furtRer anal@s of gy Selected
samples were, however, extracted and the ext@ts we) nal}&ﬁs h@n to comprise
of flurtamone and polar material. Q L & @
o QO &7 £

©
The residues in the samples from the@yheat n ié‘he triflioro "‘t’© Iphe@i-labelled flurtamone
were significantly higher than thosex{tom tt@her@r@&ﬁnem\ tho tillq@y in absolute terms. The
residues were highly polar in nat@ with&nly amptmts of {v rtam@f or non-polar metabolites
3 \s

p singk@z mpen t og@us poresi Qvas TFA, accounting for up
grain g@ple)%@ @ @ §\
O S oY

Overall the results shgwed tha %takq&o flurt@ione b@ota@l crops occurs at low levels only.
The major compone @the{@ulta&@sidu F meta@) ite of flurtamone already known from

X

primary plant metabolism sties. @ §© @
. v X @
§ &S &8
NN S
N Q
SRS
Report: X C&.I/O
Title: Metﬁ?olisn&%r [phew A Qflurtamone in confined rotational
N
crops: wﬁl\l\é@ A D
Report No & MEF-115012 K\ @,\)
Edition No: M-440369-01
Guidelines: OECD 502 M<tabolism in Rotational Crops
US EPA Residue Chemistry Test Guideline OPPTS 860.1850: Confined Accumulation
in Rotational Crops
GLP: Yes

Summary

The metabolism of [phenyl-UL-'*C]flurtamone formulated as an SC 120 was investigated in wheat as
a rotational crop after a single spray application onto bare soil at an actual application rate of

127 g a.s./ha, which was slightly above the anticipated maximum seasonal field rate of 120 g a.s./ha.
Wheat was sown at 30 and 156 days after application, representing the first and second rotation.



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-440369-01-1
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The TRR values of the first rotation were generally low, ranging from 0.006 mg/kg in wheat grain to
0.078 mg/kg in wheat straw. The TRR values decreased substantially from the first to the second
rotation with a maximum value of 0.005 mg/kg in wheat straw and 0.002 mg/kg in wheat forage and
grain. Due to low TRRs in all RACs of the second rotation, a third rotation was not sown.

9

@
The TRR values for all matrices are shown in the follows tab}%o IS
4 9
- LT A
atrix 4
First rotation @‘écon&%tatim\\\w @ o§
Wheat forage 0.017 Y 0002 & \@’ %’
Wheat hay 0051 D] 00039 & <§ s
Wheat straw 0.078 &© K & Q.@y ﬂ@@ © N
Wheat grain 000 W o2 o éé
< &

&
S
In total, between 34.3% and 78.8% of the TRB@TG ex¢racted th Cs @he ﬁr&@otatlon by
conventional extraction with acetonitrile/wat ixtur@. Parcom nd aﬁ@kmeta es in the
extracts were analysed by HPLC. Identifi n W@rfg)@d by@l @hron@ography with

Ces
reference compounds as well as by compagison @ﬂPL&ﬁoﬁl @ § @Q@

-9 N
The identification rates ranged fro%ﬁ“j% (@e TR@n grain 75.@in wheat forage.

Parent compound was predomina@ the Q@n cor@und ﬁgnging"ﬁ@m 1 }) to 69.9% of the TRR.
Flurtamone-hydroxy-glyc and @tamm@ esng;c yl WEIe aj 0@% IOW@E the TRR) metabolites and
ﬂurtamone—hydroxy—mal—gly@as a minor r@ olitgsdentifie¥ On e trace metabolite

Y
(0.001 mg/kg) remained u@own@ metfoplic r@s hy@xyla@ followed by conjugation with
glucose and malonic agi\d@md I&S@met%ion ‘@?e o%e@ed. §

©@©o@

@} @
K @ >

b Q aterials and @ethods
S & Sia

* position of the
radiolabel

Radiolabelled test material [phenyl-UL-!*C]flurtamone
Sample ID KATH 6642

Specific radioactivity 4.34 MBg/mg (117.3 pCi/mg)
Radiochemical purity >99% (HPLC and TLC)
Chemical purity >99% (HPLC)

The radiolabelled test compound [phenyl-UL-'*C]flurtamone was formulated as an SC 120.
Radiodilution and formulation of the test compound was performed prior to the application: therefore,
an adequate portion of the stock solution was transferred into a special glass vial and concentrated to a
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small remainder. An adequate amount of blank formulation was added and the mixture was
homogenised using a shaker and ultrasonication. Later, the mixture was suspended in water by
stirring. The specific activity of the application solution was 4.34 MBg/mg (117.3 uCi/mg).

2. Soil Characteristics: “Monheim 4”, sandy loam soil, pH (CaCl,) = 6.8, or@ic carbon content =
1.2%, cation exchange capacity (CEC) = of 8.3 meq/100 g

3. Culture Plant  Spring wheat/small grain, variety “Thas%o &@ SO

@ & S S
Experimental conditions: é}? {&\?@) ;@é% \@7 @

Flurtamone was applied as an SC formulation with a c@gguter@@trol @track @yer o thebare
soil of a planting container (surface area of approx. @ ). T %ppli&l n ra‘@g@ras 1@ g a.s.dy and
was slightly above the anticipated maximum seasongl rate urt ne whe otati @’fk\ were

sown 30 (1 rotation) and 156 days (2™ rotatlo ter t e@nen pr OO m,» "u seeds (10
rows) were sown. Due to low TRRs in all &s of th&decon @taﬂo@ thiyekd tatlo@as not sown.

N
L TEe &L o
@ \ C X Y

Sampling: S O IS

At the end of tillering (BBCH 29) a s&@le @eat @ge (@WS) hagv@%d The plants were
cut off just above the soil surface a 1nt@ eces pro@@ m $gth.

In the medium milk stage (BBCH ple

eat (2 oy ) w@rves‘[ed. The plants were
cut off just above the soil surf shre{@ 1nt@1ece appr 2 cr%k@ gth and air-dried for 4 days

at room temperature. Q) \

When the ripening stage v@@ ted @-ﬂp @BC@ th"malning wheat plants (6 rows)
were cut off just above@ soﬂ§ce &Qrain \{vsep% frosaStraw and the straw was shredded
into pieces of approg >cm

Each matrix was Weighed afte rds S Q’ mp were ogenlsed in liquid nitrogen using a
high speed blender. Aft@somo sa‘%&& stored in a freezer (< -18 °C) until
extraction. Q
SR ©© S
@ ©

N
Analytical Proced res& O @% \@’%

Extraction: % @ @
Aliquots of the homogemse@natrlce@)vere @%&racted three times with a mixture of acetonitrile/water
(8/2, v/v) and one time with a m@ of ag@f’onltrlle/water (1/1, v/v) using a high speed blender. After
each extraction step, the extractS@&ere separated from the solids by filtration. A small volume of a
mixture of acetonitrile/water (1/1, v/v) was used for rinsing. The volume of each extract was measured
and the radioactivity determined by LSC. The solids were dried and weighted. Aliquots were subjected
to combustion followed by LSC. The actual TRR value of the sample was determined by summing up
the radioactivity measured in the extracts and in the remaining solids.

The first two extracts (in case of wheat straw and wheat grain all extracts) were combined and
subjected to a clean-up step using an SPE RP cartridge (Phenomenex C18-E, 20 g), which was
conditioned with acetonitrile. After application of the extract, the cartridge was rinsed with
acetonitrile/water (8/2, v/v). The flow-through fraction (percolate) and the acetonitrile/water rinse
were combined, the volume measured and the radioactivity determined by LSC. The cartridge was
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rinsed with methanol/dichloromethane (1/1, v/v). Volume and radioactivity of this fraction were also
determined.

The combined percolate and acetonitrile/water rinse fractions of each matrix were evaporated to the
aqueous remainders. The volumes of the concentrates and distillates were measured and aliquots
subjected to LSC. @@

All matrices and extracts were stored in a refrigerator (approx. +5 °C) or fg&er (=-18° )&
Q

Quantification: % N
Parent compound and metabolites in the extracts were anal V-@
radiodetector.The HPLC chromatograms were integrated@ﬁ qu C(S)Q@

%@

Identification and characterisation:

Parent compound and metabolites were identifi @fonal
extracts with labelled and non-labelled authg@ Y pari@of retention
times.

& &
Storage stability: o\@ S @ 2 Q& ) ©@
The sampled or harvested matrices@ere st@ in @eezer & -8 &y untiNeXtraction. All extraction
experiments and first HPLC analy¢#s of he atric@gvere @\rfo ithin 32 days after

@

harvest. Comparison of HPLC €hfomatQg amcord t diff@ﬂ tim®s during the study showed
that the profiles did not sig@éantl ange«%ring analyfieal ph% p to a period of at least 4
months. In accordance Wi@t e Q@D kgance fQpthe ing o“@f” emicals 501 (2007), it was
therefore concluded, th@]e re@ﬁes ifthe exéé)ts, and thuis i@e matrices, were sufficiently stable
during the experimef( peri‘(@f th@@dy at@that @e chrorggtograms represented the metabolic
pattern in the samples atos@pling@ ha SZZ«’ @é% %’ss
S 9 N
O & & O
N N SN
Q QI Re@@ts ap@scussmn
The metabolism of phe@U L-! urtadqone Wﬁnvestigated in the rotational crop spring wheat
following application on the s@The ve sulStance was applied as an SC formulation on the bare
soil atarate of 127 g a.s./ha?ﬂb 0 daf® efop&owing of the wheat representing the first rotation.
Wheat for the 2™ rotation was s@ 56 daf@’ after application. A third rotation was not sown. The
premature matrices harvested wé@€ wheat forage and wheat hay. Wheat straw and grains were
harvested at maturity.
As shown in Table 6.6.1-16 the TRR values of the first rotation were generally low, ranging from
0.006 mg/kg in wheat grain to 0.078 mg/kg in wheat straw. The TRR values decreased substantially
from the first to the second rotation with a maximum value of 0.005 mg/kg in wheat straw and 0.002
mg/kg in wheat forage and grain. Due to the decrease of the TRR values from the first to the second
rotation below levels of 0.01 mg/kg, a third rotation was not sown.
The wheat matrices of the first rotation were conventionally extracted four times with
acetonitrile/water mixtures. This extraction procedure released between 34.3% and 78.8% of the TRR.
The remaining radioactivity in the solids after extraction was 0.019 mg/kg in wheat straw down to
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0.004 mg/kg in wheat forage and grain. Therefore, no further extraction steps were considered
necessary.

Extracted radioactivity not analysed was max. 6.7% of the TRR, representing max. 0.003 mg/kg. The
TRR values of the wheat matrices of the second rotation were below 0.01 mg/kg and were therefore
not extracted and analysed. 9

Parent compound flurtamone was identified in wheat forage, hay and straww@ HPLC co-
chromatography with a non-radiolabelled reference compound. The metapite @mon@lydro@
glyc was identified in wheat forage and the metabolite flurtamgone hydv&y m& yc 1@163’[ @W
by HPLC co-chromatography with radiolabelled reference c&pou&é&fro ;) sun&y@v B8tabolism
study. In this study these two metabolites had been 1solatnd idegtifie th L S/N@l‘h

position of the hydroxy group and the configuration ofge conj@ted &@ar m @en NS
determined in the wheat metabolism study. @Q

Parent compound flurtamone in wheat grain and flygta r@esm@é}rl n @%at st@@ we f\s‘\a entified
by comparison of HPLC retention times of referggce co d& &i%
In total, the identification rates ranged from %@% of @& TR@[ wh@gram 5.2° wheat

N
forage (Table 6.6.1-16). Parent compound \Q pre inan@y the @m coifippnent e profiles,
ranging from 11.5% to 69.9% of the TR@ 00 k@g/kg t%’ /kg)§ Q@
Flurtamone-hydroxy-glyc was a maje@et é 2 0@3f th , 4 mg/k@) detected only in

Q

wheat forage. Flurtamone- desrnet asa ollt 9Yemtihe 4R®RR, 0.011 mg/kg) and
flurtamone-hydroxy-mal-glyc a n@ oht@%"/ ]@\0 O@g/kg), both metabolites
detected only in wheat straw. X S

ST FE S

Overall, five compounds \@e de@ed 1@’ Wh@ @sb P@C chromatography. Four of them
were identified and one\@kno@ om§pe ( % oéh .001 mg/kg in wheat grain) was
N

characterised by 1ts Cre ion vio @ @

@@ & S
Table 6.6.1-15: Distrib f 4 th&ext f wheat mat f the first rotati
able istri @no @’acg\\% 1n[{]§x rac& wheat matrices of the first rotation

First rotation @ @%at for(%e § Whe&thay Wheat straw Wheat grain
S (7»" 0 g/kg @ %> mglkg % mg/kg % mg/kg
TRR ¥ N} 0,(&7 > 0051 0.078 0.006
Conventionally extracted @x L Q765 0.039 76.1  0.060 343 0.002
Extract for analysis % 013 §\ 69.9 0.036 74.4 0.058 30.6 0.002
Extracts not analysed 3 6& 0.0 6.7 0.003 1.7 0.001 3.7 <0.001
Total extracted 7%@3) 0.013 76.5 0.039 76.1 0.060 34.3 0.002
Unextractable (PES*) 212 0.004 23.5 0.012 23.9 0.019 65.7 0.004
Balance 100.0 0.017 100.0 0.051 100.0 0.078 100.0 0.006

* post extraction solids
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Table 6.6.1-16: TRR values and distribution of parent compound and metabolites in wheat after spray
application of [phenyl-UL-'*C]flurtamone

Wheat forage Wheat hay Wheat straw Wheat grain
TRR [mg/kg] = 0.017 0.051 0.078 0.006
Compound (Flurtamone-)| % TRR  mg/kg | % TRR mgkg | % TRR m % TRR  mg/kg
parent compound 49.2 0.008 69.9 0.036 52.7 , &\6)(041 11.5 0.001
hydroxy-glyc 26.0 0.004 -—- -—- ——-@\ -‘3\° & -—-
hydroxy-mal-glyc — - - - @ a:t Z- @ —
Desmethyl - - - o 1 ° é ___%Q —
Total identified 752 0.013 69.9 (@p ,Qu4 g{\\ﬁossx\? 118> 0.001
unknown 1 --- - --- &= ?;\U ---g%\) NS 0.001
Total characterised - - - ‘Z@ % o, @\@ 1 9.001
Analysed extract(s) 752 0.013 69.9¢> 0.0 .74 58] 5 30.6. 0.002
Extracts not analysed 3.6 0.001 6R MW ST ¢ 0001 34y <0.001
Total extracted 788 0013  Go5 Qs © 76.6Q 0.0600” §§ 0.002
Unextractable (PES*) 212 0.004] -5 & 00120°% 239" 08W| 5T 0.004
Accountability 1000 0017/ 61000 0.08]7 1600 078 o B00.0  0.006
* : - S) N
post extraction solids @Q . é . & éﬂ o\@ @
& O & & £
% s 9 & &
°\ I@oncl\x@ong&y Q o\©

Based on the metabolites identiﬁ e fol@@rm abooutes were d ced:
u

e hydroxylation follo@d by w1t@ cos d equently, malonic acid
e N- demethylatu@ S % @Q @
> ¢\© ?@’ @ @
Flurtamone was modetaégly mefabolis rota@nal @t compound was predominantly the
main component (c % s@% of @e TR Flu& one oxy-glyc and flurtamone-desmethyl

were major metabolites (> A> of R@nd ﬂ& mon@ydroxy -mal-glyc was a minor metabolite
identified. D @ 5N

Based on these results %‘c 18 co@%de t th@etab Qn of [phenyl-UL-'*C]flurtamone in rotational
wheat is well undeg.@od a boli @actlo\r@bsewed are covered by the common metabolic

pathway of the primyary etabohs >
wirdley 5
< NS
@ Q
Overall summary on residues ?cceed@g crops

Residues in succeeding crops were investigated in lettuce (leafy crop), radish (root crop) and wheat
(cereals) using "C flurtamone labelled in the unsubstituated phenyl ring position and also in studies
using the trifluoromethyl-phenyl ring position. Applications were made to plain soil as a worst case
scenario with nominal application rates shown in table 6.6.1-17.
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Table 6.6.1-17: Nominal application rates per crop and label position

Crop Nominal application rate (mg a.s/ha)
Trifluoromethyl-phenyl Unsubstituted phenyl ring

Lettuce 375 5 250

Radish 375 & 250
Wheat 250 @ﬁ@“ @"20 > &
T EF S S

o\ @ 9,
N
A steady decline in the soil total radioactive residue (Tas Q ined% all s\@blié@he-points
ica

the majority of radioactivity was found in the upper@ ion he so@’(O—l@m), i ting° that
neither flurtamone nor its metabolites had moved sig@anﬂx@éwn@t@@oil e. © é’

Q Q\ 5 > W
For lettuce and radish harvest commodities the t@b radi@ve r ue% e tri@rorr@l—phenyl
t rota

labelled experiment were low accounting forﬁ%O.S qg/kg i@e ﬁr?s\\jr tiof(30 dg@é). The TRR
. S %,
subsequently further decreased with the se%%nd r%@on (@ day; resul@g lev@f <0.01-0.05

mg/kg in the third rotation (365 days). O 2 & N e
The results for both crops grown in s tre witl&ﬁheny elle@uﬁa e showed that the

resultant residues were even lower r@tir&S@ 1ev@elo .010 @/kgoil samples at harvest,
N

7

9,

even those from the shortest plant-@k periglf (30@ays). S . H
@t flusgyhone ?@non-p@ar me@)olite@re observed.

For both label positions the c{é\ 3’ metgbolite rve S trj@oromethyl acetic acid (TFA)
D
&

accounting for up to 95% o ob d TRRs. @ Q
@éﬂ% eed TRl & § X

N
For triﬂuoromethyl-ph@l tre@ﬂ W@gt the Ayghest %s 3§e found in the 1* rotation samples

(0.076-0.205 mg/kg&%hes @els % declil@i sigpificantlygin the 2™ rotation (0.011- 0.067 mg/kg).
The residue levels in theﬁ%otati@er signggsantl ferent from those in the 2™ rotation. This
was attributed to the d@rent etias 2Ad gr@]ng séons. It was suggested that the soil residue
could have remained significafidly unchdnged ¥ing t@ cooler winter months.

For the phenyl ri bel @ obsd TR®) Valu&@f the first rotation were generally low, ranging
from 0.006 mg/kg in W«]@i@t graigo O.@S mg&l@m wheat straw. The TRR values again decreased
substantially from the first t se rot@m with a maximum value of 0.005 mg/kg in wheat
straw and 0.002 mg/kg in %eat f(@ge af%> grain. Due to low TRRs in all RACs of the second
rotation, a third rotation was no‘@n. In t@ trifluoromethyl-phenyl study flurtamone was intensively
metabolised and, as with lettuce@nd radish, the major residue component was determined to be TFA,

In all samples only small amoun|

accompanied by minor parts of flurtamone active ingredient. With the latest study, where flurtamone
was labelled in the unsubstituted phenyl ring, flurtamone appeared to be only moderately metabolised
and the predominant part of the residue was determined to be mostly the active ingredient flurtamone
itself.

The application rates in the studies with lettuce and radish were overdosed by a factor of 3 (375 g/ha)
or 2 (250 g/ha) compared to the intended use rate. Also the wheat study with trifluoromethyl-phenyl
labelled flurtamone was overdosed by a factor of 2 (250 g/ha). Beside this, in metabolism studies,
straw is cut directly above the soil surface to increase residues for identification of metabolites. Finally
the application was done on bare soil which represents a worst case application scenario. Therefore the
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given values clearly overestimate the flurtamone derived residue levels to be expected in normal
agricultural practice. Considering the above and provided that flurtamone is applied according to the
intended GAPs, the only single residue component that might be expected to exceed 0.01 mg/kg
would be TFA. The relevance of this metabolite is addressed in a seperatly submitted document (JJjj

; 2014; Doc. No.: M-475258-01-1). @@

S

Metabolism in rotational crops was found to be very similar to prnna%&% @ohs@ Met&hc
products and discovered metabolic pathways are covered by &c comron plagt eta@sm @ wn
in figure 6.2.1-3. Therefore a specific residue definition for fgfatio ropgidsiot deey ed ssa

gu P u 58 onglfe P n@ ry.

> @’ \ @
& & S & &
& AN o % @ @
CA 6.6.2 Magnitude of residues in rotatif@al c@s @ &§ § éb

<,

N

Metabolism studies on rotational crops have s that@o resigi¢ of j;@@nt % mons&it or above
.. . . . .
the limit of quantification (0.01 mg eq./kg)@w 1d @expe@ in tg@ of eedmg crops
t

(lettuce representative of the leafy vegeta radghes repr ent 0 g@bles and wheat
grain representative of cereals). Flurtam as°%@y fo@n fosghite ~Q idue levels: 0.015
mg eq./kg in wheat straw ([trlﬂuorO@ lp Q“C]Fh@amo@tudy d rotation with an

application rate of 250 g as/ha on&c}l) an %rg. eq@m W, @t h @hd 0.041 mg eq.’kg in
wheat straw ([phenyl-UL- ‘T]Fl\.@noneﬁ dy rotaion Wfﬁkan a@ca‘uon rate of 120 g as/ha
on soil) (refer to point CA 6. 6.]@ @ % @

Only one metabolite has @1 seen abo @ he @ m@@g)hte is the TFA metabolite
(trifluoroacetate), a know@ﬂ m 011 urt@ne v@b @een considered as a non-relevant
metabolite. Indeed, the > ag5essm fthep oper@ and c@ract ics of the metabolite TFA has been
made with a partic %mgh@ s on e DC@HCQ idan ocument on the Assessment of the
Relevance of Metabolites roun ter v@hm th{@ocu N4 (Referenced M-475258-01-1) .

It is therefore consider %at rant ues &% not@gxpected to exceed 0.01 mg/kg in rotational
crops following realisti prac@ andprovidedNthat fifRamone is applied according to the reported
GAPs. Consequentl&ld r(@tiona@mp stddies ar@t required.

@ >
$©@§\@

NS
CA 6.7 Proposed @ldu%@ﬁnlgg&ls and maximum residue levels

&

CA 6.7.1 Proposed residue definitions

According to Article 12 of Regulation (EC) No 396/2005, the European Food Safety Authority
(EFSA) has reviewed the Maximum Residue Levels (MRLs) currently established at European level
for the pesticide active substance flurtamone. A reasoned opinion on the review of the existing
maximum residue levels (MRLs) for flurtamone was published in EFSA Journal 2012; 10(12):3009.

This reasoned opinion included evaluation of metabolism studies in barley (M-201819-02-1), wheat
(M-206857-01-1), sunflower (M-165807-02-1) and peanut (sumarized in section CA 6.2.1). The actual
residue definition derived from these studies is summarized in Table CA 6.7.1-1.


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475258-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475258-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-201819-02-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-206857-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-165807-02-1

2 . Page 144 of 169
sayer) Bayer CropScience 2014-03-18
R

Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone

Table CA 6.7.1-1: Current residue definitions

Matrices Residue definition Reference
. Risk assessment and
Food of plant origin Monitoring Flurtamone @@2
- | EFSA Journal 2012;
N ° 10(12)¥3009
Food of animal | Risk assessment and . P ON s@ @ @@@
S o None, as no residue anticip@ed ¢ % X
origin Monitoring @o o & @
SN I O
o G Sod &
& & & §F &
With the newly available studies metabolism of fl @mne‘x&g‘% 1@V@@gate@ p. e@ner@ee and
post-emergence applications in wheat [tr1ﬂu0r&eth§enyl @ 14Ck and § preggiiergence
applications in sunflower [phenyl-UL-C]. Als th th @dles@m it Wasonstrated
to be extensively degraded through seve idative i@& TS predominant
metabolite found in wheat grain from the uor ethyl éﬁenyl @élle@udy wh trifluoro acetic
acid (TFA) which is not specific to ﬂu one @"he tio h etabolite TFA is

addressed in a separate document al T cl § a d &ary rls@asses§@nt @ument reference M-
475258-01-1). In wheat forage hay a str rom%hg po er e@e use\@e predominant residue
consisted of parent compound flu on%@erea@lth $ emerggrice u galn TFA was the major
contributor to the TRR accon@ued @lower mo of t ompound No other major
metabolites were observed i at. T the @ﬂow tud elle@“y the phenyl ring position the

predominant residue in s d co@a ted@a bu@ie 0 @ty acid glycerides. In sunflower
forage (no feed item) p%ent co@ound pear@o be@e magsr’constituent followed by glycoside

conjugates of ﬂurtam@ hyd@. @ @ . @ >
5 5 @
19 @ @ & L
Considering the above Das r@ues i}@’lurt Qﬁ%’ than TFA and parent compound are not
expected above 0.01 g @relet resi for @forcement and risk assessment in plants is
proposed to be mai d with the pgrent ¢ oun@ly.
T & 9 R
Dietarty burden calculaﬁ\z}’ns for farm als @aled that the intake for all species will be clearly
below 0.004 mg/kg. Therefor&aid livasddek f ing studies are triggered and consequently no residue
definition in animal tissues™s needed in@gis context. Nevertheless a residue definition in animal
tissues might be relevant for mopf¢sring of misuse.
In the two species of farm animals investigated flurtamone was moderately metabolized into few
major and several minor or trace metabolites.
In the former submitted studies labeled with [trifluoromethyl-phenyl-UL-'*C] flurtamone (||| EEzE;
1994; M-162921-01-1 and || 996; M-162898-02-1) hen and goats were dosed at nominal
dose levels of 10 ppm. The active ingredient flurtamone was present in most of the tissues at
significant amounts accounting for 0-35% of the TTR in hen and 0-58% of the TTR in goat. Other
metabolites occationally appearing as major constituent in more than one tissue were flurtamone-
desmethyl (major in hen, minor in goat), flurtamone-mandelamide (major in hen, minor in goat) and
flurtamone-trifluoromethyl-hydroxy (major in goat, minor in hen). The only metabolite which could
be detected as major in both species was TFMBA accounting for 0-33% in hen and for 0-43% in goat.
Nevertheless TFMBA is not specific to flurtamone and therefore not adequate as model substance for


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475258-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-475258-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162921-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-162898-02-1
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flurtamone.

In the newly investigated [phenyl-UL-'*C] studies (summarized in section CA 6.2.2 and CA 6.2.3) the
most prominent constituent of the residue was parent compound accounting for 1% - 44% of the TRR
in hen and 12% - 78% in goat. Other metabolites were at or below 17% of the TRR despite
Flurtamone-desmethyl which accounted for 46% of the TRR in hen fat and w@herefore major in hen
but only minor in goat. Other metabolites like Flurtamone mandelic acii\(ma or in he % minor in

goat), Flurtamone-difluoromethyl-hydroxy-gluA (major in goat, mln@m @ and@ urta

dihydroxy-pyrrolinone (major in goat, minor in hen) were oggasionallg etee@as m@%r T@‘ne of
them appeared sufficiently dominant to serve as a model sut&nce @ﬂu m ne. @ w\i\?
Maximum total residues in milk and eggs were estima C d to .6 ppR>and ppb.@sspectively.
Main residue constituent in these matrices was again pgent co@und @countifiyf for @o of thgs-TRR
in both milk (mean of morning and evening milk) andeggs. o \ @ b @
Considering the above and in the light of the gene@l vw§s1du e pr sed due 1t10n for
flurtamone in animal tissues is the active substa ne @r % @

@ %@
&@ @@ Q y\y @

- SIS i Sl &
Matrices %esid@ﬂeﬁn&@m @) &© O@
S IS A SRS
Food of plant origin RISk;[SOSEIStsméé% Q@ @ F ?moné’\@ Q\
&g @ZF e 5
Food of animal Risléﬁssmféﬁaﬁd g@% é@ Fl @%on @é&\
origin nitQr
Ll IR
&@ \© %© éb @}® @
5 & & &
O\ @@ %
CA 6.7.2 Prop s@ N’\ anustl§lon@ he acceptability of the levels

@
According to thevpp re@e m&s@)pm\%d and the new analytical method used for the

analyses, there is no nee to indgease x1st U-MRLs in cereals grain. Indeed, the LOQ of the
analytical method is lower: @ mg/@vers@hose which has been used within previous submission
(0.02 mg/kg). Therefore the efau%MRL@ case of a no residue situation has slightly decreased in
these crops.

According to the EFSA review (EFSA Journal 2012;10(12):3009), it was not deemed necessary to set
MRLs on commodities of animal origin due to the fact that the dietary burdens for all groups of
livestock were found to be below the trigger value of 0.1 mg/kg DM. With the supported uses of this
dossier, the dietary burden calculations have shown in chapter CA 6.4 that the new trigger value
(0.004 mg/kg bw/d) has not been exceeded using the OECD model for cattle, sheep, swine and
poultry. Therefore, even if a no residue situation is expected in commodities of animal origin, default
MRLs at the LOQ of the enforcement method could be proposed. See Table CA 6.7.2-1.
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Table CA 6.7.2-1: Current MRLs established by EFSA and proposed MRLs

Commodity (code no.) Existing MRLs MRL (mg/kg) Proposed MRLs
(mg/kg) EFSA Journal 2012; (mg/kg)
Reg. (EC) No 10(12):3009
149/2008
CEREALS (0500000) a5
Barley grain (0500010) 0.02* 0.01* N 0.Q1*
Oats grain (0500050) 0.02* 0.01* N2
Rye grain (0500070) 0.02* 0.01* @7 oy  001* 2
Wheat grain (0500090) 0.02* xS N N0y
PRODUCT S OF ANIMAL ORIGIN-TERRESTRIAL ANLI}@ S (LAED000ED” ST
Tissue (1010000) - DEIRNE BRNE %
Milk (1020000) - 2L & e S ON*
Bird eggs (1030000) - O N @? Mo
* indicates that the MRL is set at the limit of analytical q 1ﬁca@ PO S & Y
N & S
N Q EN 2
@ Q Y @ &@
CA 6.7.3 Proposed MRLs and ju %5 he&c lllt “. the Is
proposed for importe (1m@t to nce. @
No import tolerances have been propos%@n th or @wd f@yin a@ er State.
§ & SR
% @ \ . N
CA 6.8 Proposed safe ter @% \ )

It is not necessary to define apre- hast it al Jé@ea , @pre X Qvest interval is given by the

growing period between theéﬁ)wth ea A%a mepfind st &
The product is not 1ntend@'for u@ wheraivestel¥ ani n\@\ may be grazed. Therefore no re-

entry period needs to be@opos@’ é; ©© @
ergence @@’ u
ildin

The product is app];g arly Qust-e @ ver ng @nts Thus, dermal exposure to persons

entering a treated field 1@@ghgl§ N in @a
&

needs to be proposed fo@an Q K é
Handling of treated%ereal@@s gerfally @ rec@ued before harvest, which is always done
mechanically. Th re t is n%&ed t eﬁn&@/altlng period between application and handling
of treated products. y@ O @ Sox

: . N
The use of flurtamone in cere@;s n@(elyot\@result in significant uptake of residues by succeeding
crops. Thus, it is not necess% to selQ W&liti?% period between last application and sowing or planting

succeeding crops. «§ v

intended. Therefore no re-entry period

b
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CA 6.9 Estimation of the potential and actual exposure through diet and other
sources
The Acceptable Daily Intake (ADI) of 0.03 mg/kg body weight was establishe@ased on the 2-year rat
study with a safety factor of 100 (SANCO/10162/2003 (3 July 2003). No OA@ was allocated. On the
basis of its toxicological profile, flurtamone is considered unlikely to @em aﬂ\acuteéazard @he
acute and short term oral toxicity of flurtamone is very low. @ @7% %
S S "\\ & @

@ s,
In order to evaluate the potential chronic exposure to &amt@ resq@s th@gh t%\adiet, the
Theoretical Maximum Dietary Intakes (TMDI) wer&’sﬂm@ usm@%he @\/Io model
(revision 2). For the evaluation of the chronic expos@ the o@d ou,@ 5 W@dl«%&leva@o the
EU and 22 national diets from 13 different EU Mem@r Sta@ é}a &§ éb
o d
TMDI calculations were performed using the tln %M s@ lac eg ‘ 9/2008) and
proposed MRLs for commodities of ammal in gj en in Tdele C -1 °\ 6@7
RO .2 & N o
Table CA 6.9-1: input values used for TMS?calc@lon i}lrta | § Q@
9-1: @ ¢ %& ©] & @
SIS A N AU A O MR S) MRLs
Code Groups and exa@es of i@livid prod&% to W@l the @Ls (mg/kg)
number @ Q& apgps(a) Q @ @ Reg. (EC) No
K% < R & & 149/2008
2 O
100000 1. FRUIT F}@{ or FROZERUTSS>  ©° SO 0.02*
200000 2. VEGE'@LEQS@ESI%(@RC@N S NG 0.02*
N Y NS >
300000 3. PULSES, DRYY @o\\ <O \Q N 0.02*
\ X7
400000 | 4 @%EEB@NDQ rRUDS 0 o
©
401000 (@ olls@s m@ ﬁg@ o @ 0.05*
) N

402000 (i) its ,\{(\ & Q)

402010 Q§hves @9011 pro@ctlon©§ § 0.02%

402020 V Palm@lts (p@@oﬂ kerffels) % 0.05%*

402030 mlt% @ \@ 0.05%*

402040 Kapok S § §> 0.05%

402990 Others N . 0.05*

1\&))
500000 5. CEREALS @§3 0.02*
O

500010 Barley 0.02*

500020 Buckwheat (Amaranthus, quinoa) 0.02*

500030 Maize 0.02*

500040 Millet (Foxtail millet, teff, finger millet, pearl millet) 0.02*

500050 Oats 0.02*

500060 Rice (Indian/wild rice (Zizania aquatica)) 0.02*

500070 Rye 0.02*

500080 Sorghum 0.02*

500090 Wheat (Spelt, triticale) 0.02*

500990 Others (Canary grass seeds (Phalaris canariensis)) 0.02*
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MRLs
Code Groups and examples of individual products to which the MRLs (mg/kg)
number apply (a) Reg. (EC) No
149/2008
600000 6. TEA, COFFEE, HERBAL INFUSIONS AND COCOA 0.05*
700000 7. HOPS (dried) < 0.05%*
800000 8. SPICES S a9 05% o
@y \)
900000 9. SUGAR PLANTS > ] 00xY
W Y
1000000 10. PRODUCTS OF ANIMAL ORIGIN-TE&@RIAA\%\HM(@S @§w N
D N
1010000 (i) Tissue NIRRT
g >
1020000 (i) Milk O @ 0 | oo
T 0 D ~ 52
1030000 (iii) Bird eggs O NS @7 (Y
(*) Indicates lower limit of analytical determination %Q § @% & v «§\} N
(#) Proposed MRLs § Q @ Cﬁ%© @@

As shown in Table CA 6.9-2, the highestd Dg‘;@lculaﬁ?ﬁfor f@amm@ epregested about 3% of the
ADI, which denotes considerable m@ins @afet@ e c@plete@k asg®ment is presented in

Appendix 2 % N, N
ppendi @@ &© @ @)

Table CA 6.9-2: Summary of tl@ P ter& put

Highest Y S @ Hig o3e ’
calculated TMDI @CQ ﬁ g@% q§®ontr' IQor t(b@ Commodity /
values in % of . \@ @ & (@@ % iet @ group of commodities
ADI O A Q) &8 (imPo of A
3.2 AN SMTodder V[ & 15@ SUGAR PLANTS
)
2.8 \@% Ch@ dien @@ | S5 VEGETABLES
‘@\ 9 é\ ' FRESH OR FROZEN
25 @nfang)% S Q14 VEGETABLES
@ S ® ©© FRESH OR FROZEN
25 N @ DE c(gﬁ (RN 1.5 FRUIT (FRESH OR FROZEN)
22 & NLsghild @& % 1.0 FRUIT (FRESH OR FROZEN)
2.2 I@oddle@ . 6 12 VEGETABLES
é\a N FRESH OR FROZEN
2.0 UK Ingart @ 0.7 SUGAR PLANTS
1.9 I@lt 0.7 FRUIT (FRESH OR FROZEN)
1.8 WHO Cldster diet E 0.6 VEGETABLES
FRESH OR FROZEN
1.5 WHO cluster diet D 0.6 VEGETABLES
FRESH OR FROZEN

CA 6.10 Other studies

The Annex Il summary for the active substance sufficiently addresses aspects of the residue situation.
Therefore, other special studies are not needed.
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CA 6.10.1 Effect on the residue level in pollen and bee products

Flurtamone is applied on cereals early in the growing season (latest at BBCH 29) and no residues are
expected in pollen and bee products.

&
9 O O
&\§@&O§Q\\©
o & )
& & X g &
NG R S ey
Q ¢ ¢ 3
@@“@%@ &Q@%
SEFSER S
o Fa &S
D & O © @
N & &
S & & & 3§
N @@?§®@@\
O & & O
S & 9O & o
T @ & .88
& V& ¥
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. | N
Appendix 1 — Tier 1 summary of the residue data for flurtamone ° @ \o
% 5 0 4 &
Supported residue trials performed with SC350 product: K\?&Qﬁ ©\o\©@7 %@ ° \>\@9\39© &\{9\&@&
o K S
In northern Europe: %ﬁ\@ \§ Q @6&\ &@@ @Q
122000 (trials -01 and -02); M-457395-01-1 @QQ @Q @%Q ot Q &
12-2004 (trials -01 and -02); M-459808-01-1 O & ) &%Q o A @@ ®@
In southern Europe: @@X ©© ©§ h QQK’ ©\ © @@@
12-2000 (trials -03 and -04); M-457395-01-1 @@ Q& @ & %© (o
12-2004 (trials -03 and -04); M-459808- @ B &‘\”\» <O ﬁ\%
\% X@@‘\ %@Q %, O °\% \O\Q@
«K\ @\ﬁ& %@’ @@Q @@@ o
REIN R LR PN
&° ¥ N @©© AT
Q\\S @@ O QQX @Q
I NS
L\ e


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-457395-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459808-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-457395-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459808-01-1
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY)

(Application on agricultural and horticultural crops)

Active substance

\}f&ﬁ%ﬂne
@" &@Q &re@\

Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @
Country : Germany Page p@& @ 1@, &
Content of active substance (g/kg or g/L) : 250 g/LL Indoor/outdo @3§ ' Out &@%
Formulation (e.g. WP) : 350SC Other a.s. ulatlon@ on nam@ @’ \ an 10(!> @
and ¢
Commercial product (name) : Diflufenican & Flurtamone SC 350 R@emﬂ 9& @ rtamo
Producer of commercial product : Bayer CropScience AG % ues calgu}.%te s @@ Q @ ﬂurta@
= O
e =
1 2 3 4 5 (@U @ 2 KU 8 N\ 11
Study Commodity | Date of Method Apphcatlon I \Wétes of rowth st: rtio Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmen i& last t gi,
Plot planting treatment @ phca inti X
Location incl. 2) Flowering @ & @@ §©
postal code 3) Harvest © @Q @ orfo. of @@ @
4) Transplanting @@Q & @X reelltments éé%v & Q%
e ¢ a Q
Year of Trial (a) (b) © (D ke tor & R, \% EENN Zp@ (a) 0
2O “as/hg K (Uha) WL | a0 e© <\
12-2000 Barley, 1) 22.09.2011 SPI 0. 1§©V” 300 & 0.0417 ¥ 11.201100 |5 tula@\z) green 1.7 0 (c) SPI:Spraying
12-2000-01 winter 2) 11.05.2012 B @ % material <0.01 176 () 01328
12-2000-01-T Ketos -16.05.2012 °\@ \& ©© &\ (h) 0.01 mg/kg
Germany 3) 15.07.2012 @ @< @ 6% Q @@ whole plant <0.01 204
51399 Burscheid -31.07.2012 @ (\% K\@ @"} \ﬁ\ without root
2011
@& @@ 3& AN @§ K\@ grain <0.01 257
A\ \@@ @@@ @gss straw <001 257
/\Q&\ N ﬂ@
12-2000 Barley, 1) 26.09.2011 SPI %\ 125 K\WE‘OO x;&,hﬁzs 16.01.2012/0 5 tillers green 13 0 (c) SPI:Spraying
12-2000-02 winter 2)24.05.2012 @&, X@’ detectable material <0.01 119 () 01328
12-2000-02-T Carat - 08.06.2012 K @ (h) 0.01 mg/kg
=000~ %\ whole plant <0.01 164
United Kingdom 3) 01.08.2012 N without root
CG8 8SS -10.08.2012 %b
Cambridge grain <0.01 203
2012
straw <0.01 203
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance : ‘Qﬁm‘"‘e
(Application on agricultural and horticultural crops) Q
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page p@& @& 1@, &
Content of active substance (g/kg or g/L) : 250 g/LL Indoor/outdo @3§ ' Out % &@%
Formulation (e.g. WP) : 350SC Other a.s. ulatlon@ on nam@ @’ \ an 10(!> @
and [
Commercial product (name) : Diflufenican & Flurtamone SC 350 R determi rtamo
p
Producer of commercial product : Bayer CropScience AG % ues calgu}.%te s @@ Q @ ﬂurta@
Q
e =
1 2 3 4 5 (@U @ Q,,% KU 8 N\ 11
Study Commodity | Date of Method Apphcatlon I \Wétes of rowth st: rtio idysg Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmen i& last t @3@
Plot planting treatment @ phca int \giy
Location incl. 2) Flowering @ & @@ §©
postal code 3) Harvest © @Q @ orfo. of @@ @
4) Transplanting @@Q & @X Teatments éé%v & Q%
1
; S v«v 2 % o ”@
Year of Trial (a) (b) (c) % kg X@%ter %k\g K \?Z © \ (a) ®
@ a.s /hq\\‘“ﬁ (L/ha) /hL @S\ @ \
12-2004 Wheat, 1) 05.10.2011 SPI 0. 1K©V” 300 & 0.043 \303.201200 |5 tula@\z) green 4.7 0 (c) SPI:Spraying
12-2004-01 winter 2) 04.06.2012 B @ ©© ® @ material <0.01 63 () 01328
) 01 S X o
1G2e ri(l)z(i):lt 01-T Inspiration 3)1115.0067.22001122 @\@ <\& @(@ Q ® whole plant <001 109 (h) 0.01 mg/kg
Y Ne - @ o 6% @ without root
59457 Werl- -28.08.2012 % (\% K\@ \ N\
Westonnen @ @ & @ @ ain <0.01 133
B ) y
2012 S 9 & ®@ @@
@ & @ & straw <0.01 133
| ©% o Q o
12-2004 Wheat, 1)10.11.2011 SPI @i‘p.n @&00 N &@? 20.04.2012/0 5 tillers green 5.4 0 (c) SPI:Spraying
12-2004-02 winter 2) 17.06.2012 % & @,;, detectable material <0.01 46 (g) 01328
12-2004-02-T Taureq; -02.07.2012 @ N @X hole plant <0.01 33 (h) 0.01 mg/kg
Netherlands winter 3) 06.08.2012 % %\ W tﬁ: ft’;r;t :
1774 PE Slootdorp - 18.08.2012 é% 2 withou
2012 grain <0.01 112
straw <0.01 112
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY)

(Application on agricultural and horticultural crops)

Active substance

\}f&ﬁ%ﬂne
@" &@Q &re@\

Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @
Country : Germany Page @@& @ \2@, &
&, O
Content of active substance (g/kg or g/L) : 250 g/LL Indoor/outdo @3§ ' Out &@%
Formulation (e.g. WP) : 350 SC Other a.s. ulatnon&é& on nam@ @’ \ft&u an 10(!> @
and ¢
Commercial product (name) : Diflufenican & Flurtamone SC 350 R@emﬂ 9& @ rtamo
Producer of commercial product : Bayer CropScience AG % ues ca%.%te s @@ Q @ ﬂurta@
1 2 3 2 5 (@\@) D 2> ‘x\a) s é\}) i 1
Study Commodity | Date of Method Apphcatlon I \Wétes of rowth st: it Remarks
Trial No.; / Variety 1) Sowing or of per treal reatmen i& last t @3@ @
Plot planting treatment @& phca int \giy
Location incl. 2) Flowering @ & @@ §©
postal code 3) Harvest © @Q @ orfo. of @@ @
4) Transplanting @@Q & @X Teatments éé%v & Q%
. S 5 f %Q -&
Year of Trial (a) (b) (©) @ kg X ter %ég & \ (e °xg (a) €3}
2 O “a.s/ha SO (Lha) me | a0 e© <\
12-2000 Barley, 1) 14.10.2011 SPI 0. 1&&@‘”’ 300 & 0.0417 NY.01.201200 |5 tula@\z) green 6.0 0 (c) SPI:Spraying
12-2000-03 winter 2) 07.05.2012 B @ @ % material <0.01 113 () 01328
12-2000-03-T Queen - 14.05.2012 °\@ \& @ Q &\ whole plant <001 132 (h) 0.01 mg/kg
France, south 3) 20.06.2012 @ @< @ a% @@ whole plant .
31620 Bouloc -01.07.2012 % ,@% @@ OX @
2012 @ﬁ\ ©© & W @§© @\> grain <0.01 167
& D> (<
@ %@ @ & straw <0.01 167
q\ O ©© Q Of
12-2000 Barley, 1)03.11.2011 SPI @Nplzs @&00 Q@ﬁ 09.03.2012/0 5 tillers green 3.6 0 (c) SPI:Spraying
12-2000-04 winter 2)25.04.2012 % & @, detectable material <0.01 46 (g) 01328
12-2000-04-T Luteche -03.05.2012 @ @X whole plant <001 73 (h) 0.01 mg/kg
Italy 3)20.06.2012 % %\ o thouft’ o :
40128 Bologna -30.06.2012 é% 2
2012 grain <0.01 103
straw <0.01 103
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance : ‘Q Rdmone
(Application on agricultural and horticultural crops) N Q
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ &@ Cere@\
Country : Germany Page p@& @ 2@,
Content of active substance (g/kg or g/L) : 250 g/LL Indoor/outdo @3§ &K Out %
Formulation (e.g. WP) : 350 SC l@nulatmn@g}hon nam \ an 100,
Commercial product (name) : Diflufenican & Flurtamone SC 350 i determi 9& @ n@%
Producer of commercial product : Bayer CropScience AG idues calcu&te s {\@@ "&@
1 2 3 4 5 &Q%ﬁ 11
Study Commodity | Date of Method Apphcatlon I Wétes of rowth st: Remarks
Trial No.; / Variety 1) Sowing or of per tre reatment i& last t
Plot planting treatment Apphca inti
Location incl. 2) Flowering @ & @@
postal code 3) Harvest Q @ orfo. of <§
4) Transplanting @@Q &@ K Teatments 8%} §© Q%@
& la
Year of Trial (a) (b) (c) % kg X@%ter &> v\\) - \% (e \X Zp@ (a) 6))
2 O “a.s/ha SO (Lha) Wil | o <&
12-2004 Wheat, 1) 06.12.2011 SPI 0.1&@V 300 & 0.043 NY.02.201200 |5 tuls@\é) green 54 0 (c) SPI:Spraying
12-2004-03 winter 2) 10.04.2012 B @ ©© ® @ material <0.01 52 () 01328
- - - 1 - \7
éf)azir(l)o4 o1 ArturNick 3)2205.0(;15.22001122 ©\ @ <\& @(® Q ® whole plant <0.01 8 z(ihs)tgﬁéensltiﬂl;ﬁity study will adress
e - %@ o 6% without root T . .
41004 Alcala de -30.06.2012 % ,@ @@ x temperature deviations which occurred in
Guadaira @@ ©© & & @§© @\> grain <0.01 115 study 12-2004 (report S13-03307)
2012
S N
&X\@ @ § § S straw <0.01 115
4 ©% ©© QA Of
12-2004 Wheat, 1) 10.10.2011 SPI @%p 13 @&00 N &@? 19.12.2011/0 5 tillers green 43 0 (c) SPI:Spraying
12-2004-04 winter 2)20.04.2012 % &K\ X@& detectable material <0.01 110 () 01328
A o B 3 [0 g | oo i (OO0
2005-009 Casais da -15.07.2012 @ > %p without roo temperature deviations which occurred in
Nargisa grain <0.01 192 study 12-2000 (report S13-03307)
2011
straw <0.01 192
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Supported residue trials performed with SC360 product:

In northern Europe:
11-2094 (trials -01 and -02); M-460003-01-1
11-2095 (trials -01 and -02); M-459755-01-1
12-2001; M-459795-01-1

In southern Europe: @Qﬁﬂx @ﬁ %Q@ @&
11-2094 (trials -03 and -04); M-460003-01-1 . %@ O © &
11-2095 (trials -03 and -04); M-459755-01-1 A
12-2002; M-459799-01-1


http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-460003-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459755-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459795-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-460003-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459755-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-459799-01-1
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @ @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ &@ Cere@\
Country : Germany Page & @ &
@Z O . \ \\S
Content of active substance (g/kg or g/L) : 120 g/ Indoor/outdo: §© @3§ &K & &@%
Formulation (e.g. WP) ¢ 360 SC Other a.s.g; @nulanonxc&g&lon nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@erm @ 9& %rtamo %&
Producer of commercial product : Bayer CropScience AG % idues calcu&te S {\@@ &@ flurta@
& Q
1 2 3 4 5 (@U Q,, KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth st: orfion R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per trea@ reatmentt last t @3@ & kg) PHI
Plot planting treatment @ ®\ phca interval \‘?{; @ (days)
Location incl. 2) Flowering @ &@ @@ §©
postal code 3) Harvest ‘ ©© @Q @ orno. of s%, @@ @
4) Transplanting @@ & < @X reelltments ég Qﬂ Q%
A\ a
Year of Trial (a) (b) ©) % kg ter %k\‘g“ \% (e) g (a) 6))
2 QO Tas/hg & (Uha) /hL O(\ <@ \\
11-2094 Barley, 1)22.09.2011 SPI 0. 1&\©V 300 & 0.040 N#11.201100 |5 tl‘lla@\g)) green material 4.4 0 (c) SPI:Spraying
11-2094-01 winter 2) 11.05.2012 B @ © @ % 23 1 () 01328
Germany Ketos winter | - 16.05.2012 °\@ \& @@ ﬁs\ 2.2 3 (h) 0.01 mg/kg
51399 Burscheid barley 3) 15.07.2012 @ %@< @ @ 6$ Q 1.5 5
2011 -31.07.2012 % K 1.0 14
@ﬁ\ @©© & &K\ @QQX @ <0.01 181
whole plant <0.01 209
@@ @ 3 @ g% @ without root
A S) Q) 4
O ©© grain <001 |262
NI o
% @J X@}& straw <0.01 262
%\) S NJ&@
O
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
, S
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @ @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page p@& @@& %, &
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo @3§ &K Out &% &@%
Formulation (e.g. WP) : 360 SC Other a.s. l@nulatwn&ﬂg@ﬁmn nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@emﬂ 9& @ urtamonn %
Producer of commercial product : Bayer CropScience AG % ues ca%)%te s @@ &@ flurta@
1 2 3 4 5 (@\@) QY 2> KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Apphcatlon I \\E){ites of \Growth st oron R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per trea@ reatmentf last t a& && @ kg) PHI
Plot planting treatment Apphca intérval (days)
Location incl. 2) Flowering ®@ & @ @@ §©X
postal code 3) Harvest ‘ ©© @Q @ OrTio. of 9& @@ @
4) Transplanting @@ & < % rezlitments ﬁg Qﬂ Q%
A\ as
Year of Trial (a) (b) (c) x% kg X@&ter %&g“ %, - \% () \Xg () ®
2O Tas g D (Uha) n | a0 e® A
11-2094 Barley, 1)26.09.2011 SPI 0. 1&@‘”’ 200 & 0.060 N'¥%.01.201 S tiue@\?z) green material 95 0 (c) SPI:Spraying
11-2094-02 winter 2) 24.05.2012 L$ @ © &@ dﬁ%&a le 9.4 1 () 01328
United Kingdom Carat Winter | - 08.06.2012 °\@ & @@ © \ 22 3 (h) 0.01 mg/kg
SG8 8SS Cambridge | Barley 3)01.08.2012 Q %@< - QA é§ Q @@ 1.8 4
2012 -10.08.2012 % K 0.46 14
@@ @@@ § &K\ @QQX @\§\ <0.01 119
whole plant <0.01 164
@@ @ 3 @ g% @ without root
A S) @ Q) 4
O ©© grain <0.01 203
SR o
N @ 2
B &X\ X@f? straw <0.01 203
q S NS
N
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance : ‘Qﬁm"“e
(Application on agricultural and horticultural crops) Q
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page p@& @& &
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo @3§ &K Out &% &@%
Formulation (e.g. WP) : 360 SC Other a.s. l@nulanon@gﬁmn nam an 120, @
and ¢ acet IZ%
Commercial product (name) : DFF & FFA & FLT SC 360 R@emﬂ 9& @ urtamon
Producer of commercial product : Bayer CropScience AG % ues calcu%te s @@ &@ flurta@
1 2 3 4 5 (@\@) D Co» KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Apphcatlon I \\E){ites of \Growth st Por n R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmentf last t a& kg) PHI
Plot planting treatment @ Apphca@ inteérval \& @ (days)
Location incl. 2) Flowering @ & @@ @
postal code 3) Harvest © Q @ orno. of @@ @
4) Transplanting @@Q &@ % Teatments ﬁé&v & Q%
A & las,
Year of Trial (a) (b) (c) x% kg Ohter %&g“ %, \% () Xg () ®
2O Tas g D (Uha) n | a0 & <\
11-2095 Wheat, 1) 17.10.2010 SPI 0. ]KQV 300 & 0.040 N¥.04.201 180 |5 tiue@\?z) green material 5.0 0 (c) SPI:Spraying
11-2095-01 winter 2)30.05.2011 L$ @ © dﬁ%&a le 42 1 () 01328
Germany Akteur - 08.06.2011 °\@ & @@ © \ 3.1 3 (h) 0.01 mg/kg
59457 Werl - 3)20.07.2011 @ @< @ a% Q @@ 2.1 5
Niederbergstrasse -25.08.2011 @ ,@% @@ @x \@ 0.14 14
2011 <0.01 51
§& ©© § @& @@ whole plant <0.01 93
3®@ %@ @@ g% & without root
N
NY Q Q grain <0.01 117
N S
% @J Xﬁ@\}& straw <0.01 117
q S NS
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @ @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page p@& @& %, &
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo @3§ &K Out &% &@%
Formulation (e.g. WP) : 360 SC Other a.s. l@nulanon@l@ﬁmn nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@emﬂ 9& @ urtamonn %
Producer of commercial product : Bayer CropScience AG % ues calgu})%te s @@ &@ flurta@
o Q
1 2 3 4 5 (@U D Co» KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Apphcatlon I \\E){ites of \Growth st Por n R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmentf last t a& kg) PHI
Plot planting treatment @ Apphca@ inteérval \& @ (days)
Location incl. 2) Flowering @@ & @@ @@
postal code 3) Harvest Q @ OrTio. of @ @
4) Transplanting @ @ % Teatments 8&)
{& @© e S V«“ lag ﬁg %Qﬂ ﬁ\%
Year of Trial (a) (b) () kg ter \ (e) g (a) ®
2O Tas g D (Uha) %/hL @(\ & \\
11-2095 Wheat, 1) 08.11.2010 SPI 0. 14®V 277 & 0.0399 N¥.04.201100< |3 nu \g>) green material 9.1 0 (c) SPI:Spraying
11-2095-02 winter 2) 15.06.2011 L$ @ % 8.2 1 () 01328
Netherlands Tabasco -21.06.2011 °\@ & @@ © 5.7 3 (h) 0.01 mg/kg
1175 KD Lynden 3) 15.08.2011 Q %@< - QA &§ Q @@ detectable 32 5
(Hoofddorp) -21.08.2011 % K 0.18 14
2011 @ﬁ\ @© &K\ &@x \ﬁ\ <0.01 43
S O ﬁ& ®@ @@ whole plant <0.01 95
@ @ @ g% without root
A \§% ©© Q O grain <0.01 121
N & o
G
%Q &X‘\\(” X@}?\ straw <0.01 121
q S NS
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @0 @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ &@ Cere@\
Country : Germany Page p@& @
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo §© @,x &K &@%
Formulation (e.g. WP) : 360 SC Other a.s.g; @nulanon@g&mn nam &@
and ¢ @ acet 12!%
Commercial product (name) : DFF & FFA & FLT SC 360 Resi determi @ 9& urtamo
Producer of commercial product : Bayer CropScience AG idues calcu&te @ &@ flurta@
1 2 3 4 5 (@\@) &Q%ﬁ KU 8 N 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth st: ortig Remarks
Trial No.; / Variety 1) Sowing or of per treat reatment‘(i& last t g{)
Plot planting treatment ®\ phca inti X
Location incl. 2) Flowering @ &@ @@ §©
postal code 3) Harvest ©© @Q @ orno. of s%, @@ @
4) Transplanting @@ & < @ reelltments & Q%
A\ a
Year of Trial () (b) © (D ke e & R, \% EENN Zp@ (a) 0
2 QO Tas/hg & (Uha) WL | a0 e© <\
12-2001 Barley, 1)30.09.2011 SPI 0. 1&\©V 300 & 0.040 711201100 |3 tula@\z) green <0.01 170 (c) SPI:Spraying
12-2001-01 winter 2)21.05.2012 B @ ©© ® @ material () 01328
1di - L
Germany ‘ Meridian 04.06.2012 \@ <\& @ Q ® whole plant <001 216 (h) 0.01 mg/kg
49377 Langforden 3) 05.07.2012 @ 6% @ without roof Storage temperature exceeded, therefore
2011 -25.07.2012 @ ,@% @@ @x \@ special stability study (S13-03307)
D Q grain <0.01 244
O \@@ Q@ @ggs straw <001 | 244
| ©) Q
12-2001 Barley, 1) 26.09.2011 SPI @ﬁy 12 @3}00 N &(@0‘ 09.11.2011/0 2 tillers green <0.01 181 (c) SPI:Spraying
12-2001-02 winter 2)21.05.2012 % &X\ QM detectable material (2) 01328
Belgium Saskia (early | -28.05.2012 @ o @X whole plant <001 209 (h) 0.01 mg/kg
6210 Villers-Perwin | 6-rows 3) 16.07.2012 % %\ o thouft’ oot :
2011 variety, mid | -22.07.2012 §% g@)
height) grain <0.01 252
straw <0.01 252
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY)

(Application on agricultural and horticultural crops)

Active substance

@Qﬁ%one
&@Q Cere@\

Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @@
Country : Germany Page & @ &
SCHNIEXC RNy
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo: §© @,x &K % &@%
Formulation (e.g. WP) : 360 SC Other a.s.g; @nulanom on na @ an 120, &@
and ¢ @ acet 12%&
Commercial product (name) : DFF & FFA & FLT SC 360 R@erm @ 9& urtamo
Producer of commercial product : Bayer CropScience AG % idues calcu&te @@ &@ flurta@
1 2 3 4 5 (@\@) @,& i‘\x\) 3 N 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth staglld  Portio K Remarks
Trial No.; / Variety 1) Sowing or of per trea @ \ reatmen i& at @ %ng\{?
Plot planting treatment @ phca inti nt
Location incl. 2) Flowering ®@ &@ @ X@X
postal code 3) Harvest ©© @Q @ orno. of s%, &\ @
4) Transplanting @@ & @X Teatments ég & Q%
e ¢ la Q
Year of Trial () (b) © (D ke tor & \% © Q@(a) 0
2 QO Tas/hg & (Uha) 3L | a0 e© <\
12-2001 Wheat, 1) 05.10.2011 SPI 0. W\QV 300 & 0.040 © N#.11.2011 @ =ar tﬂla@\cj)) green material <0.01 192 (c) SPL:Spraying
12-2001-03 winter 2) 04.06.2012 B @ @ & % () 01328
Germany Inspiration -11.06.2012 °\@ <\& @ ©© @&\ whole plant <001 239 (h) 0.01 mg/kg
59457 Werl- 3) 15.07.2012 @ é% @ without root
Westonnen -23.08.2012 @ ,@% @@ @x \@ 4
2011 @§ ©© & W @§ @@ grain <0.01 263
D @\
&X\@ \@@ Q@ @ggs S straw <001 | 263
| ©) Q
12-2001 Wheat, 1)10.11.2011 SPI @ﬁy 12 @&00 N &(@0‘ 20.04.2012/0 5 tillers green material <0.01 41 (c) SPI:Spraying
12-2001-04 winter 2) 17.06.2012 % & @,;, detectable (g) 01328
Netherlands Taureq -02.07.2012 @ N @X hole plant <001 3 (h) 0.01 mg/kg
1774 PE Slootdorp | winter 3) 06.08.2012 % %\ zi thouft’ oot :
- N
2012 18.08.2012 @ 73 i o1 .
straw <0.01 112
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Document MCA: Section 6 Residues in or on treated products, food and feed

Flurtamone
. S
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ; ‘Qﬁm"“e
(Application on agricultural and horticultural crops) Q
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° &@ Cere@\
Country : Germany Page & @ &
K@ O \ \\S
Content of active substance (g/kg or g/L) : 120 g/ Indoor/outdo: §© @3§ &K & &@%
Formulation (e.g. WP) ¢ 360 SC Other a.s.g; @nulanonxc&g&lon nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@erm @ 9& @%rtamo %&
Producer of commercial product : Bayer CropScience AG % idues calcu&te S {\@@ &@ flurta@
& Q
1 2 3 4 5 (@U Q,, KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth st: orfion R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per trea@ reatmentt last t @3@ & kg) PHI
Plot planting treatment @ ®\ phca interval \‘?{; @ (days)
Location incl. 2) Flowering @ &@ @@ @
postal code 3) Harvest © Q @ orno. of @@ @
4) Transplanting @@Q &@ < @X reelltments éé%v & Q%
A\ a
Year of Trial (a) (b) ©) % kg ter %k\‘g“ \% (e) g (a) 6))
L Tas. /hq\\‘“ﬁ\@ha) /hL @(\ @ \\
11-2094 Barley, 1) 16.10.2010 SPI 0. 1&\©V 300 & 0.040 %03 2011 O green material 5.6 0 (c) SPI:Spraying
11-2094-03 winter 2) 06.05.2011 B & @ ©© u% 5.8 1 () 01328
France Kétos -12.05.2011 X @ ctable 3.5 3 (h) 0.01 mg/kg
86220 Leugny Winter 3) 17.06.2011 ©\ @<\ @© 6$ Q @® 1.7 6
2011 Barley -27.06.2011 @ﬁ @@% @@ @X 83(1) ;451
L v 1 e¥ “
hole pl 0.01 83
©f of & | -
O ©© grain <0.01 108
RN SN
B &X\C” X@xgy\ straw <001 | 108
O f&\\>©
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
. S
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° &@ Cere@\
Country : Germany Page & @ @, &
K@ Q \ \\S
Content of active substance (g/kg or g/L) : 120 g/ Indoor/outdo: §© @3§ &K & &@%
Formulation (e.g. WP) ¢ 360 SC Other a.s.g; @nulanonxc&g&lon nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@' determi @ 9& %rtamo %&
Producer of commercial product : Bayer CropScience AG % idues calcu&te S {\@@ &@ flurta@
a Q
1 2 3 4 5 (@U Q,, KU 8 \(\\ 9 \f\{%?" 10 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth st: orfion R DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per trea@ reatmentt last t @3@ & kg) PHI
Plot planting treatment @ ®\ phca interval \‘?{; @ (days)
Location incl. 2) Flowering @ &@ @@ §©
postal code 3) Harvest ‘ ©© @Q @ orno. of s%, @@ @
4) Transplanting @@ & < @X reelltments ég Qﬂ Q%
A\ a
Year of Trial (a) (b) ©) % kg ter %k\‘g“ \% (e) g (a) 6))
2 QO Tas/hg & (Uha) /hL O(\ <@ \\
11-2094 Barley, 1) 13.10.2010 SPI 0. 1&\©V 400 & 0.030 \Y.03.201180 |5 tula@\z) green material 3.5 0 (c) SPI:Spraying
11-2094-04 winter 2) 01.05.2011 B @ © @ % 3.2 1 () 01328
Italy Aldebaran - 18.05.2011 °\@ \& ©© ﬁs\ 2.5 3 (h) 0.01 mg/kg
44124 Ferrara winter 3) 08.06.2011 @ @< @ a$ Q 1.5 5
2011 variety -30.06.2011 @ﬁ @@% @@ @’X 8(1)% ;g
oY & &) @ by
whole plant <0.01 50
@@ @ 3 @ g% @ without root
A S) Q) 4
@ @@ grain <0.01 80
RN SN
le &X\C” X@xgy\ straw 0.021 80
S f&\\>©
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Document MCA: Section 6 Residues in or on treated products, food and feed

Flurtamone
Acti b: : ﬁ%
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) ctive substance : ‘Q mone
(Application on agricultural and horticultural crops) Q
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page & @& &
@ O \ \\S
Content of active substance (g/kg or g/L) : 120 g/L Indoor/outdo @,x &K & &@%
Formulation (e.g. WP) ¢ 360 SC Other a.s. l@nulatwn&c& on nam @ an 120, &@
and ¢ acet 12
Commercial product (name) : DFF & FFA & FLT SC 360 R@ determi 9& @%rtamo %&
Producer of commercial product : Bayer CropScience AG % ues ca%.%te s @@ "&@ flurta@
1 2 3 4 5 (@\@) D 22 R \) 8O\ éﬂ 10 11
Study Commodity | Date of Method Apphcatlon I \Wétes of Growtl&@at Paxtic®> @ DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per treal reatment i& last nt @&sed /kg) PHI
Plot planting treatment @& Apphca interval @t\& \& &@@ (days)
Location incl. 2) Flowering @ & \K) @@
postal code 3) Harvest . ©© @Q @ orfo. of s%, @@ @
4) Transplanting @@ & < @X reelltments ég Q%
A a 2)
Year of Trial (a) (b) © D ke tor %k\‘g“ \% @ Y (a) ®
KXY "as /hq\\%\@ha) /hL @Q e© A \X
11-2095 Wheat, 1)21.10.2010 SPI 0. 1K©V” 300 & 0.040 N%.03.201180< [90s lers | green material 8.6 0 (c) SPI:Spraying
11-2095-03 winter 2) 02.05.2011 B @ © & % able 7.5 1 () 01328
France Cezanne -13.05.2011 °\@ \& ©© © ﬁs\ 5.0 3 (h) 0.01 mg/kg
A e | O P Y (&F |
R SR I o | 20|
t <0.
@ 3 @ whole plan
@ ©%@ QQ@ ©§ss * :;:ut - <0.01 119
@% @ x\©®
B A\ > straw <0.01 119
M| .o
f&\\>©
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance 'Qﬁm‘"‘e
(Application on agricultural and horticultural crops) @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ ° @ Cere@\
Country : Germany Page p@& @@& @7
Content of active substance (g/kg or g/L) : 120 g/ Indoor/outdo: §© @3§ &K Out &% &@%
Formulation (e.g. WP) : 360 SC Other a.s.g; @nulanon@g&lon nam an 120, &@
and ¢ acet 12%&
Commercial product (name) : DFF & FFA & FLT SC 360 R@erm @ 9& @ urtamon
Producer of commercial product : Bayer CropScience AG % idues calgn}:&te @ »&@ ﬂurta@
= Q
1 2 3 4 5 (@U D 2 U B\ éﬂ 10 11
Study Commodity | Date of Method Appllcanon I \\E){ites of \Growth s t Paxtic®> @ DALT/ Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmentf last nt sed @ /kg) PHI
Plot planting treatment @ Apphca@ int rval D\& &@ (days)
Location incl. 2) Flowering @ & \K) @@
postal code 3) Harvest @Q @ orno. of @@ @
4) Transplanting @@ & % Teatments ﬁé&v Q%
& las, Q C
Year of Trial (a) (b) (c) % kg ter %@“ K \% (e) XQQ (a) 6
@ a.s. /hq\\‘“ﬁx (L/ha) 3./hL (pz'(\ @ \
11-2095 Wheat, 1) 05.01.2011 SPI 0. 1<y\©v 300 & 0.040 N¥.03.201140< green material 8.4 0 (c) SPI:Spraying
11-2095-04 winter 2)25.04.2011 B @ © 5%1 ngatlon 8.7 1 () 01328
Spain Moncada; -05.05.2011 °\@ & @@ © 6.2 2 (h) 0.01 mg/kg
08520 Marata - Les | sowing seed | 3) 15.06.2011 @ @< @ é% Q @@ 0.24 5
Franqueses production -30.06.2011 @ ,@% @@ @x \@ 0.023 14
2011 » @ <0.01 42
$§ @ @ § @@& &@@ whole plant <0.01 68
@ @ g% without root
A8 S @ Q) .
O Q grain <0.01 103
B @ o
B &X\ 4 S\ straw <0.01 103
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Document MCA: Section 6 Residues in or on treated products, food and feed
Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance @@ @Q ﬂ“”“&
(Application on agricultural and horticultural crops) & & & &
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group &@@ : %@eals @
Country : Germany Page \ &QX @&% &@%
Content of active substance (g/kg or g/L) : 120 g/ Indoo \x ﬂ@ @ oor &
Formulation (e.g. WP) : 360 SC Ot] . in for (commot@ flufenicagrtZh g/L
) ) ntent) @ flufen (‘f‘ 20 g/L
Commercial product (name) : DFF & FFA & FLT SC 360 Q 51dues de ined as Q & 2l
Producer of commercial product : Bayer CropScience AG @@ Re51d n lculated % &@ mone O@&"
1 2 3 4 5 \ @ 6 “&% ()\\> 10 11
Study Commodity | Date of Method Applic; te @ of ® G @3 age at, DALT/ Remarks
Trial No.; / Variety 1) Sowing or of ‘ment @ &%@ nt(s)/ @ reatment\@ alysed @ g/kg) PHI
Plot planting treatment @ Q n 1nt @“ @ (days)
Location incl. 2) Flowering @@ &@ @ \ & %
postal code 3) Harvest @ @ 3 & r@& Q @
4) Transplanting % % ° @ @ tr ts and \% °xg
«@§ N N A @ st date/ \
Year of Trial () () © B o Water ke @ (d) @ (\ () ®
MR | ( \
12-2002 Barley, 1) 14.10.2011 SPI o\ ) \00 @\u 12. %@N /0 ﬁ;\g?ﬁ)lers green <0.01 121 (c) SPI:Spraying
12-2002-01 winter 2)20.04.2012 @ @< 6$ @ detectable material (g) 01328
3 <
l]france o Platine -27.04.2012 @ ,Q% @@ N \@ whole plant <001 155 (h) 0.01 mg/kg
3103 Saint Etienne 3) 15.06.2012 > @ & &@ .
v& without root
du gres 225.06.2012 e 9 § @ @@
2011 @ @ @® g% grain <0.01 192
& % @ @ N
@% o @& G \QQ straw <0.01 192
Do 0 18
12-2002 Barley, 1) 18.10.2011 sp1 © 0.1@\\7 300 @\ 0.040 02.03.2012/0 3 tillers green <0.01 46 (c) SPL:Spraying
12-2002-02 winter 2) 01.05.2012 % %\ detectable material (g) 01328
Ttaly Amillis - 08.05.2012 @s (h) 0.01 mg/kg
37050 Perzacco 3)30.06.2012 o zﬁﬁfuflrz‘gt <0.01 76
2012 -20.07.2012
grain <0.01 105
straw <0.01 105
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Flurtamone
RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY) Active substance ‘Qﬁm"“e
(Application on agricultural and horticultural crops) @ @
Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim Crop/Crop Group @ &@ Cere@\
Country : Germany Page & &
IR NN .
Content of active substance (g/kg or g/L) : 120 g/ Indoor/outdo §© @& &K &% &@
Formulation (e.g. WP) : 360 SC Other a.s.g; @nulanon@g&lon nam @ an 120, &@
and ¢ @ @ acet 12%&
Commercial product (name) : DFF & FFA & FLT SC 360 Resi determi 9& urtamo
Producer of commercial product : Bayer CropScience AG % idues calcu&te s {\@@ &@ flurta@
a Q
1 2 3 4 5 (@U Q,, KU 8 %0’ 11
Study Commodity | Date of Method Appllcanon r \Mtes of rowth st: ortig Remarks
Trial No.; / Variety 1) Sowing or of per treat reatmentt last t @3@ @
Plot planting treatment @ ®\ phca intérval &
Location incl. 2) Flowering @ &@ @@ §©
postal code i; ?arves{ ’ ©©© &@Q YX@ otr otol;% s%, &Q@ %@
ransplanting K Teatments
@ @ @ﬁ\ V\(\) la \%Q . z@@
Year of Trial (a) (b) (©) kg ter (e) N (a) 6i)
2 QO Tas/hg & (Uha) %/hL @(\ <@ N
12-2002 Wheat, 1) 06.12.2011 SPI 0. 14\@\?’ 280 & 0.040 702201200 |3 tklla@\gb green <0.01 51 (c) SPI:Spraying
12-2002-03 winter 2) 10.04.2012 B & @ ©© @ material () 01328
Spain Artur Nick -20.04.2012 X @ (h) 0.01 mg/kg
41004 Alcala de 3)25.05.2012 ©\ @<\ @© Q ® whole plant <0.01 92 Storage temperature exceeded, therefore
G . o P without root . -
uadaira -30.06.2012 @ ,@% @@ x \@ special stability study (S13-03307)
2012 @& ©© & W @§© S grain <0.01 119
e RS A
@ %@ @ @gﬂ straw <0.01 119
q O O Q
\\ ° Q
™ @ &
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RESIDUE DATA FROM SUPERVISED TRIALS (SUMMARY)

(Application on agricultural and horticultural crops)

Responsible body for reporting (name and address) : Bayer CropScience AG, Monheim

Country : Germany

Content of active substance (g/kg or g/L) : 120 g/

Formulation (e.g. WP) : 360 SC

Commercial product (name) : DFF & FFA & FLT SC 360

Producer of commercial product : Bayer CropScience AG

Active substance

@0

@

&@@ x@Q ° \

g&oor/outd0@§§n %@,@&

determi @ 9& @
@)

Crop/Crop Group
Page

'&@ flurta@

@Qﬁ%one
&@Q Cere@\

'&
\s%l!%;et 12

urtamo

%ﬁ@

1 2 3 4 5 (@\@) &Q%ﬁ KU 8 i 11
Study Commodity | Date of Method Appllcatlon r Mtes of rowth st: ortig Remarks
Trial No.; / Variety 1) Sowing or of per treat reatment i& last t @3@ @
Plot planting treatment ® phca inti
Location incl. 2) Flowering @ &@ @@ %
postal code 3) Harvest ‘ ©© @Q @ orno. of % @@ @
4) Transplanting @@ & < @ reelltments & Q%
A\ a
Year of Trial (a) (b) (c) K\ % kg/g ‘%X@?ter %k\;g“ »\\) o \% © \o\ g@ (a) ®
a.s./hg \\,° (L/ha) .9./hL D @\
12-2002 Wheat, 1)10.10.2011 SPI 0. 1&\©V 300 & 0.040 © ¥ 11201100 |2 tdls@\éb green <0.01 129 (c) SPI:Spraying
12-2002-04 winter 2)20.04.2012 B @ % material (g) 01328
Portugal Hystar - 04.05.2012 X @ & @ \ (h) 0.01 mg/kg
2005-009 Casais da 3) 15.06.2012 ©\ @<\ @© 6% Q @® W?i(})lle [t)lantt <0.01 185 Storage temperature exceeded, therefore
Narcisa 215.07.2012 \\S ,@% K\@ N \) WiThoutToo special stability study (S13-03307)
2011 @ﬁ\ ©© & W @§© @\> grain <0.01 213
@ D> (<
@ Q@ & straw <0.01 213

(a) According to Codex (or other e.g. EU) Classification/Guide

L O

) >N
(b)  Only if relevant %ﬁ\ K\@
(c) High or low volume spraying, spreading, dusting etc. overall broadc

(d) Year must be indicated

S
(e) BBCH Monograph, Growth Stages of Plants, 1997, (Blackwell, ISBN@ 152-4) @,ﬁ\

Note: All entries to be filled in as appropriate. Date format dd.mm.yy.

® Minimum no. of days after last treatm. (DALT, Label pre-harvest interval, PHI = '<<')

(g Reference to analytical method

(h)  Limit of determination/quantitation

(i) Dosage of a.s. or water given as...

) Missing data in the above columns occurs where the information
is not available in the original report
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Appendix 2 — Flurtamone — TMDI using EFSA model rev. 2.0, based on the existing and proposed MRLs N

Explain choice of wosicological reference values.

Yea@i :
The rizk assezzment has been performed on the basis of the MAL= collected from MMembeer States in April 2008. For each pestl@@n odity the%i

The pTMFLs hawve been submitted to EF S8, in September 2008,

&

FLURTAMONE
Status of the active substance: [Code no. 2O
LOG [mgfkg bw]: [propozed LOG: A
Toxicological end points XS
A0 [matkg batday): 0.03 ARFD {matkg b \J @
Source of ADI: Source OF @
“fear of evaluation: @

@?Undo %calcug{{'

&@@v @@“9)

¥ ¢
@tlonalMHLw%@l Ted propgﬁ @%orargMHL p@m ((\\&0
I D>

N

Chron'@\rw ases%_
I'm ﬁyn 2]in % ol
@& mlnlrnug'. : I&@&

° \&\\@

i\%

@»@@

&@@@

No of diets exceeding %> @) \\ \S)) \\) &
Highest contributor to M5 Q 2nd c [4a) &\ 3rd contrib ¥ pTMRLs at
caloulated TRIOI diet dltgﬂ it g@(lt?@ I Commaodity ¢ LoG
walues in % of ADI IS Diet [in 2 of AD&@TOUP of commuoditi @ %F A0 :& modities ﬂ& ['w@\\)o 1] qroup of commodities [in 2 of A0
32 UK Toddler EI 5 eeds 4 FRUIT [FRESH OF FROZEM]
28 WHO Cluster diet B FEALS % ° 3 058 FRUIT [FRESH OR FROZEM]
28 FRinfant FRLIT [ FROZER] \x [IA] CEREALS
28 DE child @ VEGET@ 04 CEREALS
22 KL child | ES 04 CEREALS
22 FF toddler , \ RESHOR @ 02 CEREALS
20 LK Infant & SUGAR PL @ El 4 \d ETABLE 04 FRUIT [FRESH OF FROZERM]
14 IE adult & FRLU @ES ORFR E@ VEGETAB 04 CEREALS
18 WHO cluster diet E @\ & LES l@ U CERE 04 FRUIT [FRESH OR FROZEM]
15 WHO cluster diet D 0E TABLES @ CE) 02 FRUIT [FRESH OF FROZEM]
15 DK child % 07 @ EREALZ @ El ELEZ 02 FRUIT [FRESH OR FROZEM]
14 SE general population 30tk @ ‘© VEGET, BI:%? &( T [FRESH OFR FROZEM) 0.2 CEREALS
14 WHO Clusker diet F % @ \I'EG @ CERE&LS 0,2 FRUIT [FRESH OR FROZERM]
13 PT General population %N@ ESHOR FR l—.{\‘ @ VEGETABLES 04 CEREALS
12 EZ child UI IFRESH OB &R ) CEREALS 02 YEGETAELES
12 WHO regional European diet & GETAELE @)& 0z CEREALS 0.2 FRUIT [FRESH OF FROZERM]
11 IT kidsftoddler CEFEEF\LS 03 VEGETABLES 0.2 FRUIT [FRESH OR FROZER]
10 LK Adult SUGA PL -1 @ 0z VEGETABLES 0.2 Dilseeds
10 FFi all population FRESHORF E@ 0z VEGETABLES 02 CEREALS
0a UK vegetarian §> FLANTS 0z VEGETABLES 02 FRUIT [FRESH OR FROZEM]
na ML general ETAELES 03 FRUIT [FRESH OFR FROZEM) 0.2 CEREALS
ng ES adult D 3 FF!UIT [FBE FF!OZEN] 03 VEGETABLES 0.2 CEREALS
ng IT adult CERE& § 03 VEGETABLES 0.2 FRUIT [FRESH OR FROZEM]
o7 LT adult ; WE! = 0z CEREALS 02 FRUIT [FRESH OR FROZEM]
07 Dk adult 0, V%ABLES 0z FRUIT (FRESH OF FROZEM) 0.2 CEREALS
nE PL general population 04 VEGETABLES 0z FRUIT [FRESH OFR FROZEM) 0.0 PULSES, ORY
05 FI adult 02 VEGETABLES 0z FRUIT [FRESH OF FROZER] [IA] CEREALS
Conclusion:

The estimated Thearetical Mazimum Daily Inkakes [TRON, based on pTRIALS were below the 201
A long-term intake of residues of FLURTARMORE iz unlikely to present a public health concern.
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