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CAS TOXICOLOGICAL AND METABOLISM STUDIES ON THE
ACTIVE SUBSTANCE @ >
S N
@

Fluopyram (AE C656948) was included in Annex I to Reg. (EC) No 1107/2@ in 2013 I@g
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Directive 91/414/EEC are contained in the Draft Assessment Repo@ AR) ando% Ac@da are@
included in the Baseline Dossier provided by Bayer§
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CAS1 Studies on absorption, distribution, metabolism and excretion in
mammals @ >
. N

Studies to address the data requirements for ADME for fluopyram were ented in o

N

submitted for first inclusion in Annex I and were deemed acceptable follo®ing evaluation an&%
review at EU level (2013). New in vitro comparative metabolism studie\have been ggpiducted’ withey
fluopyram using rat, mouse, rabbit, dog and human liver @crosomes T@%ﬂe studies a\iﬂéssummrls

chapter CA 5.1.2. e Q\ @ %@
N @Q ¢ § SIS
@ Q& R ®© é}

@% 9 o & . N

Data Point: KCA 5.1/01 & N N

Report Author: : : w\\o@ [(\@ N v

Report Year: 2009 S x@ o &

Report Title: Fluopyram - Evalifytion O@ECD@Dmt rc‘Q,w dosster - Questiofaddrgfled fr@i}

German BfR - Mstabalism, to&\logy%}atud j’%ruau@ 2009 §

Report No: M-345006-01&k ° @ S ) 2D S ~N )

Document No: M-345006-R1 o NN O & @

Guideline(s) followed in | -- N RN SN @’@ @'@ § W\f@

study: R o o S O o & -

&
Deviations from current Nonu@ W\j @g (@@ @? @ (& @Q@ N
@

test guideline:

&)
Previous evaluation: Yes re e:ﬁv dry 2009 &uest@ from @erm@ BfR on
gy

. @etdbol @
& & O
GLP/Officially recognig nogppli bR U O N Q ' N 7
testing facilities: &@»@ @éﬂ C& r\@ § N S S
Acceptability/Relid@ty WYes o \) S N @

. . S N @7 O N . .
This positio ﬁ prov ed 1 on r@est&‘%Bﬂ@lt corf@ins résponses to multiple questions.
They are pre th r@evant ectl&@s tbr ghoutthis docume@t. For ADME studies, these are
described B&jow in 5.1. 1 @ (g @ @;\’

S & @ N
&@ @ . @ @7 Q° @Q N . S
. O
Data Point: §’)

Report Author:  ©

Report Year: @

oint review dossier - Questions addressed from

_—.

Report Title: X9 © §\op '1% i@mtlo@ OERp j
J

ermfOBR ctab6)Sm, t&&icology, dated February 23, 2009
Report N&’ 9|M-35012-081 & .
Document No: & | M-34508-01-1 & S
Guigd&ne(s) followedyn ﬁ . © @
stud& f \ Q S)

Deviations from @111@& @ @ Q

test guideline; >

Previous ev a@tlom\\a Q@s L pons@?ﬁhc February 23, 2009 questions from Germany BfR on
@ @Q Q¢ mch@@ ism and toxicology

NG

GLP/@”ILI&] c()(r®d | Bgtapplicable
tespind Facilges M

Ac\%ptak;@//llehdblhty Yes

This p@;[lon paper was provided upon request of BfR. It contains responses to multiple questions.
They are presented in the relevant sections throughout this document. For ADME studies, these are
described below in 5.1.1.
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Data Point: KCA 5.1/03 N
Report Author: ; [(\\@ @ Sy
Report Year: 2009 (3 B
Report Title: Fluopyram (AE C656948) - Responses to the Februcl%% 2009 quens @ 2
Germany BfR on metabolism and toxicology . .9
Report No: M-345743-01-1 9 S 2y o
Document No: M-345743-01-1 Q o N5,
Guideline(s) followed in | not applicable SN © X Q\J &
study: @ {QS& . g\© . S) @
Deviations from current None @° @@ R Q @
test guideline: % @ ° Oy N\ &@ &
Previous evaluation: Yes, responses to the Rebruagf23, Z@quc{%ns f (qu@\;ﬁy BfRon
metabolism and toxicBlogys, @ (o & % o
& < & 9O & &
GLP/Officially recognised | not applicable &N N N (S &ﬁ O w §
testing facilities: @ @ | S Q @“Q NS
Acceptability/Reliability: | Yes RN S L oy L& @
‘\a N4 NV Z
@ v § & §F &
This is a compilation of p n {iﬁﬁers pr@%de@po @equ@ of B@ It@@)nt ths responses to
multiple questions. They aré&presgn ted 1 relevant sectionsgtl ffout t is docunient. For ADME
studies, it contains the 2 papers (My34 -01- @and -345006-01 %’ escithed b&f@)v in5.1.1).
Ny & NN
& S © 6 & O
CAS5.1.1 @)SOQtlon@strtmn%e llSl@and e@cretuﬁl by oral exposure
& N o S & ol
Data Point: O  lkeas.l O Af\g S N
Report Author: >~ @y o 2 S S L
Report Year? 2011 o) S Y @
Report/’li@e: @© [P yl UI@C AE 656 Ab@%tlon@zsmbutlon excretion and metabolism in
. the @
Report No: Q> | MEF- 0@%"08 . % N
Document No: C%)V N M-298¢14-0 w\\ﬂ@ S
Guideline(s) fo@wed I@Q "USSBPA 748§EU 9@54/1515(: amended by 94/79/EC; Canadian
study: ]%§?RA Ref.: DA\ 4.59; OEQD 417; Japanese MAFF, 12 Nousan 8147
Deviations from current @f)ne@ é\\?Q @g@ @
test guidelpye: s N @ A
PreviousSevaluation: N 71 Yes,eva uated andacce
Q = lused and e p@
GLPYOfTicially recognised@} es, @ducteﬁ%nde@LP/Ofﬁcially recognised testing facilities
testing facilities: 5, & @ N
Acceptability/Reliability> [ Y&~ S R
K @
& & Fs 9
Exec@we S#sma@g s§

THe absg@t

101,

1stn’§1on excretion and metabolism were investigated with radiolabelled

ﬂuopy@, 14C-uniformly-labelled in the phenyl ring (phenyl-UL-'4C), in male and female Wistar rats.
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[Phenyl-UL-"*C]fluopyram was administered orally to four groups of four male or female rats at a low
dose of 5 mg/kgbw or at a high dose of 250 mg/kg bw. In addition one group of four male rats
received a daily oral dose of non-labelled fluopyram at 5 mg/kg bw for 14 consecutive days, and ghen S
one oral dose of [phenyl-UL-"“C]fluopyram at 5 mg/kg bw (multiple dose tests). In addition, [phenyl- &
UL-“C]fluopyram was administered orally to one group of eight bile-duct cannulated male @s at 40°

low dose of 5 mg/kg bw. @ @ @
@
3 s
Q
Animals were sacrificed 168 hours after dosing, exc for the apfwals in the %maln b@ffe d
cannulation test, in which the animals were sacrificed ours afteé

osing. Uring, nd§eces \@re
collected from all rats at several intervals over the time peré% from d @g 1ce @

Additionally, bile was collected from the bile-du@ cannulated &gats Blood @asma %rnp &'w
collected from the intact rats. After sacrifice, b%@tlssues and o an@vere llecgi excep foréﬂle
main bile-duct cannulation test, where only gastrQintestinal tr@t ska& 9@7 were cof e@q he
radioactivity was determined in the collect@i sam§ Tl@metéhohsm\? estlga,ted if\urine,

faeces and bile. @ @’ .
% @?% & 4 @ & @ &>
\\
At least approximately 93% of th éim tereg&dwa&wn @veresg}co @ . The
absorption of [phenyl-UL- 14C]ﬂuo rn the ga§@mte ed ed tely after
administration and was rapid an arly %antlt\mve shown lf-@ bsomnon (t1/2 abs
<0.5 h) and the high rate of biltary @xcrefi m@e l§ enm%nt The oral
absorption was at least appye? ma% 94% of @e 1st dose Pla@na o gk levels were
observed within 0.8 —41. 9 }f(wrs ter do@
@ @ \ 9
o “”\g < N

R
From peak levels, the, rad@wﬁ@conc@ﬁaﬂ@s m\@ eclined rqg@y and continuously.

fluopyram and its @%tabo ﬂ@@ e n@stly § d of rom Ghe bddy. The calculated first
elimination half-li ra@ed frofe) hours theon%ehmlr@lon half-lives ranged from
23.6 — 53.0 hourg,Sli oscﬁﬁaltn%%)tlme sQurse &Nhe p@ma 102 ‘F@ ity in female rats of the high

dose group jdicatedthatthe rad ac% \% at fepst 1all@sub]ected to an enterohepatic
circulation. After 168 houts, th 1ghe ose% ma, d coneent ns were detected in the organs

and tlssue\@?esponmblex@r retion: 1n§%§e @’7 0.246) and in kidney (0.071 —
0. 218)@ also in th ren lan 016 0. 1@ naal oth ases the radioactivity level was low

@@ @ @\’ RS @©
No mgmﬁcan@dlffe@l e @% ob@%ved@l the@xcretf6h behaviour among the dose groups. The

excretion we@mostl@co teN 8 h@ po@dml®tratlon (48 hours for the bile-duct cannulation
experimend), In total, amount =99.3% o & administered radioactivity were excreted with

urine, and faeceS? The@nam e@ te was biliary with 78.5% of the administered
radiogctivity measu?@ n b11 ho@aﬂe& sing in the test with the bile-duct cannulated rats. In
thetests with the intact 0 626% ofthe administered radioactivity was excreted via faeces,

while 35.1 to 4@3% of the ad@@fnste@d rad&@actlwty was excreted with the urine. Amounts of 2.9% to
5.9% of the administgred r: g\i%y weitfound in the total bodies of the rats at sacrifice 168 hours
after adml atlom g @165 of the bile-duct cannulated rats at sacrifice 48 hours after
admlmsu@&on se r ts s@@v that the excretion was mostly complete at sacrifice.

@ % @

lU@;“C]ﬂ@Spyr@a was extensively metabolised. In total, 29 metabolites and the parent

§were identified in urine, faeces, and bile. The total identification rate in all tests was
betwe C

a. 73 and 87% of the administered dose. The unchanged parent compound was found at ca.
0.4% — 16.7% of the administered radioactivity, and it was found only in faeces.
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The ethyl linking group of the molecule was the preferred site for degradation. The principal metabolic
transformation was the molecular cleavage of the ethyl linking group yielding fluopyram-benzamide
(M25) found up to 24.5% of the administered dose, which was subsequently hydrolysed to fluopygam- S
benzoic acid (M33) or hydroxylated and conjugated to form various fluopyram- benzamld@?d
fluopyram-hydroxybenzamide conjugates. fluopyram-benzoic acid represent% up to 6. 65‘V®>f thév’

dose administered. & @@
@’ .
@ \
Prior to the cleavage of the ethyl moiety, was the hydrgxylation of t yl hnklrf&grou&@nd

phenyl ring followed by further hydroxylation and ¢ gation. Vagous hydrox @etabo@zes @
conjugated mostly with glucuronic acid and to a lower extent sulphdte were 1(;\9@1ﬁed 1tes©
contalnlng both intact ring moieties of the parent coi@pound accoufited in total f@ up to 2 OS‘@of t&
given dose and were found in all matrices. (%‘@hese the major @tab \@I@ 1somer 1&
fluopyram-7-OH-GA (M09) (up to 20.20% he adminjstered. 1‘!‘103 ty% &g@me
fluopyram-enol-GA (M04) (up to 19.95% of td@ adm@%tere@ra&&%cﬂwt

o
REXRRAEYYS
Conjugation of the phenyl ring m01ety with ggﬁathl %foll@ze &%ﬂh@d radation gave 8¢ to
fluopyram-7-OH-methyl-sulfone (M Opyra @A— e%hyl 0X1dg\(M§ (BAR™ benzamide)
and fluopyram-BA-methyl-sulfone 0) %E%rtheéjegra@tlon @the nyl ess prominent
(reaction with methoxy and meth ulfon@’ All thetabolites ent a atz 5% of the
administered dose and many oth m@,@abol&? reéenh@< 95 of @ ad@iﬁs‘cer@d dose were
identified. RN &
v
@ N %)
SO RS St
NINN S @} ° NS
%o SR o ¥ . O« O
S TS o S 90
@ s .9 K @© @ @
O o O O @ ©
S P R O
& £ .0 O « SIS, S
A S %
N & & @ ¥ o & T
A 2 O & O 8
SE®) S
§ RN > & >
@ 9O g © o .0 %
QL OO S O D
O 9 8 @@@ @
<) S o L2
@’ 2 Q @ SIS
S N A9
%o %, S ® @ S
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1. Materials and methods
A. Materials @ ’

1. Test material: [Phenyl-UL-'*C]AE C656948 @@ &@ @@

Chemical structure:

Description: solid,
Batch no.: KML3392-1
Specific radioactivity: 3.85

for the high «dode tésts (tests 4 Hyti (AP
labelled A@Qﬁé@ﬁ% re@mg i 0. O@*MB%ng NS
Radiochemical purity: > 98% (@LC)&% é\g & @ﬁ § @ @Q
>99%(ILO) T N N T S N
Chemical purity: > 99%YHPEL) 9 @6 (©) &© ©© @Q S
CAS no.: 66 357 (non-labefled flqpy @% (S
5 w 80 wQpyra S

Stability of test The admini glon pens@ns of ach test wqr@@nal ed by HPLC with

compound: @radlo@tlw ete {he Qchen% p@y e test compound
at 1 st 99° l@anal q&monstr%ﬂng stability of the test
é\” pov;g; under t@ co&ﬁdﬁlons Qf s age &?m handling prior to
@ adm tratios @ @ -
SN \ S \ N~ @ S
2. Vehicle: ©© ©© &5% a@ou@x@’aga@@%th s@lnon § @”\g
o T Ve oy § &
3. Test @gmals: g}ﬁ % @@
Specie/{.\ \ \l@ male and@@?nale @ts deritved £o §©¥n Rattus norvegicus
Strain: § SWis YG\HS@K(%b \{@a é\

Age: =) 7&8 wegks (mafes), s@mw s (females)

Weight at d%@g: ©©Q %prox@hatel@% O
Source: S
Acclimz@ period: o T ani acclimated to the laboratory conditions in Makrolon®

S cages. on w%) Sh@ﬂgs for one week prior to the start of each

xpel@’lent

@ Cagg ar it udy number, substance name, and animal number as
11 as *« loured spots on the tail

Diet: @ Q% at/m%e mgintenance long life diet (no. 3883.0.15), Fa. Provimi Kliba

Ide%ﬁcation:

0 Q ©© AGLCH-4303 Kaiseraugst, Switzerland, ad libitum
Q@ §) T animals were fed with approximately 16 g per day and animal. The
v ©N @ @imals were fed the last time ca. 16 h prior to administration of the dose
$ @@ 08 @ and again 6 h after dosing
W%er: Tap water, ad libitum
Housi f During the excretion studies the animals were kept in Makrolon®

metabolism cages, which allowed for a separate and quantitative
sampling of the excreta.
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Environmental conditions
Temperature: 18 —26 °C
Humidity: 40 - 72% @ >
Air changes: 10 — 15 fold air change per hour o §
Photoperiod: 12 hours light/dark-cycle > @® )
& M8
SEES
4. Preparation of dosing solutions % @) § 2

R N N
Upon receipt the solid radiolabelled test compound waé@ssolved in @tonitrile. F@ﬂthe epara@n @
of each administration suspension an adequate portion of the stack solution@was fypett and&
evaporated to near dryness. The nearly dry residU@%vas suspended in a O.5"/§’queo@ Tr@can
solution by stirring overnight at approximately 4 Q@ on a magnetic stigger. Diring administration ¢he
suspension was stirred at room temperature a@ an adequ% voluffe of t t&s@su@lsio%@las
Q @ > @ 6 o\ %

administered to each rat. & 2,
é @ A @% @’% § AN
& & <0 & x
B. Study design and methods W\% N \\ S X\ § N @j @
All tests were performed according th%%i&}rrent @PAQ\%%MRA@%EQ@ ar@par@ § test
C

N\

guidelines for supporting the registratjon (%,\

Lop

& QN
1. Dose regimen and design offests w\g@ @@5) S @® @& @© R@ “

Administered sin@%d e?f 1“%—@ N b@ér © ©
Test R utnber of, cOn%ctio@af samples during .

fluopyram, rodde s and Duration
no. S & Qt&he test an?(g@ sa@ﬁce

Q

(exﬁ%rim@%) sex)
9 D o - o D
! 5 @kg H@§0 @ <>al w Bile,@ﬁneéeces%ﬁlood, GIT, 48 hours
(bik@ﬂuctgannul n) & f@ @ skin, carcass
N O S

. <

©© 5 o bw, oral's 2 &\ éQ\/Iic asr&a?urine, faeces,
2 O ’ & ale OybloodSorgans and tissues, GIT,| 168 hours
; (sin lose,@% ) \@m O &glg@;n, carcass

7 N\ @ ‘o

)
N §f N Mlc§plasma, urine, faeces,
> gb@oral 4 f6hale

3 . Q1 S "blood, organs and tissues, GIT,| 168 hours
@agle QW do@ O N (%% gi’ skin, carcass
N % Q
@2950 k &i . @@5\9 oY & ék/licroplasma, urine, faeces,
4 @ A ’ Ol .4%hale @inlood, organs and tissues, GIT,| 168 hours

Q (s@gleg@ ciﬁg& @ 2% e skin, carcass

Yy @
é@ 250’«1@%/1@ b@, oral

@*« oY Microplasma, urine, faeces,

N\
5 : <"l 4¥emale |blood, organs and tissues, GIT,| 168 hours
o @Sgle@h QO@ @@ @ skin, carcass
T O 2 ©
@%5. rng%/kg byhora Q Microplasma, urine, faeces,
a daﬂ%pon— elled dose at .
6 4 male |blood, organs and tissues, GIT,| 168 hours
5 @kg or 14 daysq skin, carcass
oy Lmultigle lowsdose) ’

S ©
& S
T]@%‘cs g@% test@foup@eceived a single dose of fluopyram radiolabelled in the phenyl ring (phenyl-

UL-M@
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[Phenyl-UL-"*C]fluopyram was administered orally to four groups of four male or female rats at a low
dose of 5 mg/kg bw or at a high dose of 250 mg/kg bw (tests 2 to 5). One group of four male rats
received a daily oral dose of non-labelled fluopyram at 5 mg/kg bw for 14 consecutive days, 2@% S
the next day one oral dose of [phenyl-UL-"*C]fluopyram at 5 mg/kg bw (test 6). Urine, faec and
plasma samples were collected for 168 hours until sacrifice, and blood, organ%md tissues, C@ skifft’
and carcass were collected. &@ @@

In addition, [phenyl-UL-*C]fluopyram was administered orally to on @rjoup of cight b
cannulated male rats at a low dose of 4 mg/kg bw (test 1). Of these, onlgég ve were uséd for @alys%
as two animals died in the second night after admlnlstra and and on had to be sa%\lﬁc %arl @
to lack of bile flow. Bile, urine and faeces were collected for 48 hou@ ntil sacr1ﬁé) an@ood
skin and carcass were collected. @& & @ c&
QN Q o S & @ &@

. QS@ @ Q QO ¢
2. Cholangiostomy Y Q} N 6\ w\? S
The animals were anaesthetised for the cho@lglos@@%y S@Qgery@ft avn@f the sto area
below the rib cage, a small incision was de r@% @ a%? 1ntest1ne th 1%1
tissue containing the bile duct was care@ uLled oﬁ{, Su% h&sad v@ pulled throtgh p;
puncturing the bile duct. Afterwards K elln@ blhaQ du(éénal ‘&thete@ere@nplad for
collection of the bile. The surgical ﬁ$ wags'feloc t@ae b by 1@ skingy small thei
was made on the back at the basis tagbof the danimal to catl@er thfugh, Fhe muscle
layer was closed by careful sewiﬁ@and@e us%)f sur@cal clasips. @e ineigions wgere s%\g?éd with all-
purpose glue. The rats were plaged onto wartiring regatning sdnsct ness. After coming
out of the anaesthesia, they were keﬁt indgwidually in the metabolismcgages and thé®annula of each
animal led through the ro % the¥age t @ﬁerm@blle c@Hection’int apf{%rlat@;velghed container
which could be removed and rep aced@vltho 1stu@1ng anima Th&nu@s received a diluted

analgesic during and a{tﬂer sur@y b)@ltrarr@culjecH@l C:% . (©)
& Fe Ty
3. Dosing @ @ \® 7, \ @ & & @@

Adequate vo 1@165 b\fhe uspensions o@n he {cﬁ%t compoundyin 05% aqueous Tragacanth were
administered td eac @, ora by g Vage@@ the bife-ducd cannfbated rats and 2 mL to the rats of

all other tésts. Oral dpsing ggﬁ rme@\mng syginge @ched to a special needle. The
concer@on of each mi atlo spens1on s caF@late reach an administered amount of
5 mg parent compo pelb{ 0 y wei ests 3and 6 and 250 mg/kg bw in tests 4 and

5. As the animal v@ ts varied éﬁghtl e a al d Vg slightly with the body weight.

@@@ @ § & @\& S
The concentf@fion d@the a&’ve iﬁbstan in t &adm istration suspensions was determined by LSC.
The resultg\of these measwtem serycd as asis @r the calculation of the total rad10act1v1ty in the
biologic @ mples. Théstabilily of the act substance in the administration suspensions for each test
was che d by HP@ showing axgadmc&cmwa‘l@urlty of at least 99%.

§@ & &

4. Collection &@%cret@ o Q@ Q&

R
After the @m ﬁﬁmtlm@ the radjplébelled test substance, the rats were kept individually in
Makrolo@ met@ohsr@ ageéssﬁvhlch llowed for separate and quantitative collection of urine and

faeces. @ @ % §

Ur%l ollected separately for each rat in a cryogenic trap cooled with dry ice at intervals of 8, 24,
32 and 48 hours for test 1 and 4, 8, 24, 48, 72, 96, 120, 144 and 168 hours for tests 2 to 6, and
additionally 12 hours for test 2, after administration of the radiolabelled dose. The funnels for urine
collection were rinsed with demineralised water at the end of each sampling period. The rinsing
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solutions were drained into the same vial as the corresponding urine fraction. The radioactivity was
determined by LSC.

& &
Faeces were collected separately for each rat every 24 hours until 48 hours (test 1) or 168 hou o\(test 08

to 6) after administration of the radiolabelled dose. The faeces fractions we eighed, d&@ed with
water (1:1) and homogenised. The radioactivity was determined by combusti@/LSC. @

X\ S 2

%

) N X
N,
In test 1, bile was collected separately for each cannulaéﬁ rat at 1nter@s of 4, 8, 2@32 48 h@§s @
after admmlstratlon in test tubes cooled by crushed 1c§ he radloac@ty was dete@mned@ L @
@ > o RO &
~ R & & <
6. Plasma micro samples QOS(} N @ Q © o W
’ @ RS

Blood samples were collected in heparinised-capill s s ﬁate %r e rat l@@puncﬁre of the tail
veins. The samples were taken at intervals of 0.163.0.33 @66 % 28 48, 52,
56, 72, 96, 120, 144, 152 and 168 hours%a r adr 1nls$g@io dlol ed dose in @ 6.
The wound was closed with adhesivg tape “The ®1llar entag 1200 for
10 minutes using a haematocrit cent ge t‘@%sepa pl@a fr(ml ery cyt ft entrl@gatlon
the capillary was broken at the b §§sm@j n e thr tes the(plasmér(ca. 10 —
80 mg) pressed onto a small m d1 % e1gh the @ﬁlac to-a ¥cintillation
vial for radioactivity measuremgnt. Thi pro ure gcolle@mn oq%dsamples at the
different time points from th%@ame ﬁmm%and p@/ldlﬁg plas@@a®cuges from™singl®animals. These
show lower variability compared o, curv at @ere ca@ulate(f&fro%yhole BRood %mples of different
animals and mter-ammal Variations are & o R @ S

S ¢ & ~ 8

v S e O ¥ . g e
, SRS Q &

7. Sacrifice @ S o o
The rats were @ﬁi <©m Pe}tobarbltal &%anai%thesia@y g@secti&@of the cervical vessels and

exsangumate(d@@ @ % @ Q{@’ fs@o% @@@ S o

@
8. Blog&@tlssues and an sac ice SIS ©\
At sacrifice of tl@sﬁts bl@d WaQCOII%%d and sepaﬁated into plasma and erythrocytes by
centrifugation, the %ollo organs r@’tlssu@ werg collected: spleen, gastrointestinal tract
i

(GIT), liver, kidngy, , Utetus, 1es s\lgelet#’nusc bone femur, heart, lung, skin, perirenal fat,
adrenal gla yrogd-gla bram@nd ardass % to 6. At sacrifice of the rats in tests 1, skin,

gastromte&nal tract (GI”@}and@scass @re %cg@ecte
o & @ %
& 2 R @ &
The wrgans and t %es pare@at @en the experiments were weighed immediately after
disseetion and agaln folggivin oph1 satio® Flnally, they were homogenised before aliquots were

taken for the d@ermination @UVI by combustion. The radioactivity remaining in the GIT,
skin, and r ual e%gcas s dgte ne by combustion in order to establish the radioactivity

balance. F all ns nd t1 §YC s (e.g. renal fat, uterus, harderian gland, pancreas, adrenal
glands, t Varle@a only the wet weight was determined before they were solubilized
using @ a%’f 1ss lublhser) and radioassayed by LSC.

@ S
9. handling and storage

All freeze-dried samples, such as organs, were stored in plastic vials at room temperature or at ca. +4
°C in a refrigerator. All liquid samples were kept frozen at ca. -18 °C at all times except during
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aliquotation for analysis. During the analytical work, the samples were stored either at ca. +4 °C in a
refrigerator or at ca. -18 °C in a freezer.
5 &

10. Measurement of radioactivity g
The measurement of the radioactivity in liquid samples was carried out by li scintillaticﬁ@@gou
(LSC). All solid samples were solubilised by means of a tissue solubiliser, Portions of t ions

were mixed with a suitable scintillation cocktail and measured by LSC&%H solid gar@ﬂes with t@
exception of those solubilised were weighed and combusfed in an oxygen atmosph%% T{\rele (& @
14CO, was trapped in an alkaline absorber and the radlo%wty was rmined by @ é\g &

Q
&© %Q©K

For all samples, the limit of detection (LOD) @ stablish atQZO@‘n m@sure@er quot @E’er
correction for the background radioactivity. Th 1m1ts of tlﬁmtlon @OQ)%@I‘ cath 1ndﬁ@lual

measurement was established as 2 t1 ba% rou ra ctn@ (dp}l) otfx’ each
instrument/method. This background co%rmg aééi ge Between?10 #5 d it was
automatically subtracted from the measugediresults. S A\ @Q

NI A SR SR )

@ 8
RS & © » O
&© % \@ v \@ § @§y @ 2

S L
11. Toxicokinetic analysis Q © ) @ § S ©© ©© S

N, W
In this study, the software TO@ IT (%rsu@ 0) wa@g usedo cal@%ate e phan%cokf@%tlc parameters
by plasma concentration-tim¢ cure anigfls e stanglard 3- %m@mem %ode test 1 and 3) was
applied for curve ﬁttlng\@mput@ion% ¢ @ ula&ons a@ ~based on th@ave@ge values of plasma
concentrations sampled from @ rats f the & Q
S @ < 9 o é\
$8.55 s
12. Preparatlon rméfaeé&g nd bile fo&anal@ 9 @& @@
Y

Generally, the €xoretaSmples of th rats wore corjbine tatiVe pools of each test group.

enerally % cre& mp@so ks asK ec%@ 1n%t @enéx e pools of each test group

o,

\
Pools 9 \ine sample @ere are@ represent fo 1ng@cretlon intervals:
ofgne samplegfucre fgpared5 gy \@% i
0 — 48 hours for te@ & @ ®, (& S
0-4,4-8,8- 12 ég4 2@48 a% 725% é6 96 @?’20 120 — 144 and 144 — 168 for test 2
0120 and J30 - 1@est Co 68
@\
The bile p%l samples we@ an@ed b%QIPL@)wuhc@t further purification.
@7 °\@ Q @ o\
Sof f ple %\@d@f \n@hfu 1
Po aeces sartiples prepdre ep t the following excretion intervals:
ok e QrepEy
024,24 — 48 gjrd 48 —72 hours f(%@st 2 (F2 — 168 hours not analysed)
q

0-72 hour &r tests 2 — 168 hagys not analysed).

Aliquots gyere &ract@ in @ step? using acetonitrile, acetonitrile/water (both neutral), twice
acetonft e/w ats /fo ic agidX(acidic) and finally for exhaustive extraction twice acetonitrile/water
with flﬁ”dm &onfa@ alkaline). Each extraction step was performed by maceration using a

[%? ra— ax homogeniser. The solids were dried and measured by combustion
fol

§ LSC

Neutral, acidic and alkaline extracts were each combined. Acidic and alkaline extracts were each
evaporated to the aqueous remainder and adjusted to pH 7. All extracts were adjusted to 400 mL with
acetonitrile. 200 mL of each extract were taken and combined. The combined extract was evaporated
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to the aqueous remainder. The volume of the concentrate was measured and aliquots radioassayed by
LSC. The distillate of each faeces preparation was trapped, its volume measured and aliquots
radioassayed by LSC. The distillates were discarded because they contained only negligé\}sle S
radioactivity.

D
The concentrates were subjected to HPLC analysis with the profiling method AE948-33. @Q v

& NP

Q N
Pools of bile samples were prepared to represent the excretion intervals ‘1% 48 hours@or teﬂ§ T(@

bile samples of only 5 rats each were pooled, as two rats@d died in thé second nlgh@ter dosing éQ.
one had to be sacrificed early due to lack of bile flow. The bile pool ples were@%ly@y " C &
without further purification. %@x §© &é\g Q @ c&

9’ $ &

Q‘?Q} N L @ N \© 9 @
13. Analytical methods . = @f@’ N N §
Y

Urine, faeces and bile were analysed fd® pa e@? oun%%andetabt@ég?es y HI%C with

dioactivity detecti ith LC-MS and with N thods fofStruct 1dt1© N

radioactivity detection, wi an v@) M@me\ 6ol@rucureel@ atio @7 @
PN AT N I
' 2 & S)

14. High performance liquid chro@ogn@hy (@LC%@ @ @ § @ o
The metabolic profiles in bile, u@e and @ec extr@s andJhe p@y Ghe i&? S0 ﬁzﬁon and the
administration suspensions wete analysed re¥ersed Q kadio- LC analysis was
performed on Hewlett Packa®d mo&ular{@ systg@s with rad@n et% detec on orted by UV
detection. The separation W%i%\’carﬂgd out&n a @‘ rsed phase columrusing a@ﬁeutr% water + ammonia
solution + formic acid/ a@tomtr@ hangh gra(&ent (Methods / E94h®3) wsing water + formic

acid/ acetonitrile + methinol %fon%c ac1rad od: AE948$§I=5) opsing neutral water +

e
ammonia solution + @mlc @'§ 1‘% ile + a l\gradl ]\gghod BN1610). A radioactivity

peak was regarde releQ/ant h§ng nal E@nms@ratlo@ leas (L&)) In order to check the
completeness of h¢ chr@natographic %lutlon%repr& tati §@ m]ected re-collected, and

radioassayed b@@SC @le chro atégraphl cov&ges 0 ori”ﬁgreater than 97%.

For co-chrom togr&y, le wa&mx g@wn Ghe refeten Q’ompound before injection. The
detection, was carried ouwelth U bsor@nce of the @n- rad abelled or by “C-detection of the
radiolafgéled referen romatographic matehing 1th the non-radiolabelled reference

compound was ass ed b %e,ompa@son e U&( trage and t&&assomated 14C-trace. Chromatographic
matching with ths rad1o bellgd” refexence po@ld as assessed by comparison of the '“C-
Xt

chromatogram (@ the &1 Wlt e, "*C-chrgmato of the sample without the reference
compound. Fery idengifix the@lPL(@rac‘u@s wet® subjected to spectroscopic methods (LC-
MS/MS and PI-N ©© >
3 § & E
@9 @

N

R
N
15. Thm layer chre@atog%lphyg LC)@§ \©

Thl\layer chromatograpf§ (TI@) was %ed t®identify and confirm metabolites in isolated HPLC

fractions. Th %so ent &5111@60F2Q and the solvent system was dichloromethane/methanol
(90:10, v/v)@ S Y @
S & S ©

@
16. Mas
S Spa v@y ™S

T]@Qlec@spray@éni@on MS spectra (ESI) were obtained with a LTQ mass spectrometer by
Finnig gilent HP1100 LC systems were used for chromatography. The separation was carried out
on a reversed phase column using an acidic water/acetonitrile gradient.
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17. Nuclear magnetic resonance spectroscopy (NMR)
NMR spectra were recorded on a BRUKER AV 600 (600 MHz).

o

D Q§
18. Enzymatic hydrolysis S )
Conjugates isolated from bile were incubated with a standa@%ed solutio% 0{@ 13-
glucuronidase/arylsulfatase from Helix pomatia. % § @@ 2
Selected metabolites isolated from bile (test 1) were buffered to a p}&value of a %xn@ly 6& @
portion of enzyme suspension was added and the samp% 1ncubated f about 17 @%% § O(Q\gor
HPLC analysis further purification was not necessarys & é\g ) § q&©
QN Q o & & @) &@
oo NI Q © 9% @
20. Identification, characterisation and quanti atlon @ \ @

@&PL sin HPL method
%

tr1 . FurtQerm @ﬁed

rat

Urine and bile pools and extracts of faecé pool@we %naly@d
AE948-33 and compared among each othér and @%ﬁongéfe dli@rent
profiles (urine, bile and faeces extract) gfthis study w ere cory X the @Dﬁl%measure in

ADME conducted with [pyridyl-2,6- ]ﬂ , le of
urine in males, low dose test 2. wa red w@ in€y (8 ra @W Stu onducted with
[phenyl-UL- 14C]ﬂuopyram K@@ 5.1.M03). Y N {S} @ d%

S K
Co-cluting metabolites in urigg samp s v& frona@ gg r@éﬁod A§948 33 and
analysed using the acidic m¥hod ﬁ$E94 S. One@fnetaﬁ@hte ben am1®-SA isomer 1)
was fractionated from urine” andxldent fied b\ LC-M$ andLC- MS @Dthe metabolites were

identified by HPLC and, "I@QC coleh r01@3 ography wth refe ence ifgms metabohtes in bile
were purified by SPE, isola rifie HRI bjected to §%fuct elucidation. Selected
metabolites were f subjgcted to enzgifati kleava@ with, B-glitsuronidase/arylsulfatase,

which resulted i §e a&lyca py7 -OR:GA @som@ ) opyra -8-OH-GA (isomer 1),
fluopyram-8-OH s@mer 2y,and ﬂ%opy@n en&T%A ) O ¥ metabolites from bile and
and from faece@@ere ntlﬁe%fby EQ’LC @chroﬁatoggp y with refe&nce items.

@ & %© NIC S 2

D "@\ (o8

All kn and un @bo@ and pareat cound\@ere determined quantitatively in
compoé%?lamples ofdile addextra posiie faetes sa ges For quantitation the radioactivity
signals in the HP[@ﬁron&\togr@ﬂs wer®inte cited égd rel to the amount of radioactivity present

in the respectlve@‘nple% @ @7@\9 RS S
@ .U & 0 @
S
IL. Results andl disc@ssi(@

©\
A. Rec&y °\ Q

X %o
OV§ all tests the medh re&;ﬁverl of &e@loactwlty were at least approximately 93% of the
administered &a‘ﬂoac \glty umngary of@e radioactivity in percent of the administered dose found
in excreta a@org&g ues é%ﬂsacr@ce is presented in Table 5.1.1- 1.

Q
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Table 5.1.1- 1: Recovery of radioactivity in excreta, gastrointestinal tract and the body of rats following
oral dosing of [phenyl-UL-“C]fluopyram, data presented as % of dose administered

Test no. Test 1 Test 2 Test 3 Test 4 Test S Test@
Dose, route | 5 mg/kg bw, | 5 mg/kg bw, | 5 mg/kg bw, (250 mg/kg bw, (250 m&kg bw,
p-o. p-o. p-o. p-o.
Experiment Bile duct single low |single low dose| single high single high
cannulation dose, EPA dose @ dose
Duration, 48 h, 168 h, 168 h, vg@ 168 h, @ 168 h, é}”
sex male male female male O femal@
& ©
Urine 7.29 38.25 45200 35.@ 35@
@ Q
. e (h, o 4
Bile 78.54 & L@ Q \
Facces 3.70 53.06 e 46.58¢.° | ~B3.60.> @’57 1
N N
Sum excreta 89.53 91.31 91&? 5 990 AU ofs S
. 1 S S
Skin 1.34 047 8 N 76\\ 0.55 &% @ 0. 6&\9
Sum organs 6.38 2859 | oS 4339 LS 200 kO &
N > 2
Body wio| 7.7 W 550 NS 339 §‘9
GIT Q > S © @Q < \
2 @, | S [ 28
GIT 3.17 D024 0.42 030 03 0.18
R \aaaes ©
Total body 10.88 356 @ 891 g 586 o B.72 2.38
2 QO N \Y AN T
Balance 100.4 °s 94, 9 9| Lo S @%102.’& gt 93.0
p.o. = per o0s, oral é\a @@ © 6 C& Q& °\©
* one radiolabelled do er a@ally no@ellse at %g/@l for @days @&
@
B. Absorpt10n© @\ & @ & @Q @ §
[Phenyl-UL-! ]ﬂu@yran&was apldly Q%sop g@ frorfthe gadtroi fétinal tract of male and female
rats in all_§@se groups. QZ\[ﬁhe absgfpt tarte mme atelywafter Gval administration as shown by the
time coigse of the p cent ons of radiactivit (Ta@ 5.1.1- 2) and the pharmacokinetic

calculations (TablesS.1.1- %) Ing the p@mac%me% mod&k short half-lives of absorption (ti/ abs
<05h)werecalc§t S N -
o & & & .~ &
Sy e & e

Male rats 111@16 sn%’le lo @ dos&%xp ent @s‘c 2jyeached peak plasma level after 15 hours. For
females, &%orptlon of t}b sm w%gmse Was slighitly faster than males and reached peak plasma
levels a@ 2 hours. P@ma es o@the @h dose tests showed slower absorption with peak plasma
levels apparent as a%@foad eak a8 — our lasma curves of the single low dose and single low
dos&%fter 14 daysvafte e treatmen€ r@s were very similar, while after pre-treatment the
maximum was_rgached é@tha@wnh@ re-treatment (0.8 hours and 15 hours, respectively).
Compared to males rats, @asn@@uwe@f female rats reached lower peak levels. Plasma curves of
the high doge?groups imilarfor 1f@ale and female rats until 56 hours after administration, after
which pl%gma le\@% os@a‘[ed @femf@ while they decreased continuously in males.

N @ Q <
T al a rpt1c@’wa §Z\feast approximately 94% of the administered dose at the low dose level of
/kg @v This was calculated from the results of the bile-duct cannulation experiment with male

rats (t€sh1) by adding the radioactivity excreted with the bile and urine and the radioactivity residues
in the body without the gastrointestinal tract (Table 5.1.1- 1).
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Table 5.1.1- 2:  Time course of radioactivity in the plasma of male and female rats following an oral dose

of [phenyl-UL-'*C]fluopyram expressed as parent equivalent concentration in pg/g
Test no. Test 2 Test 3 Test 4 Test 5 Test 6° | &
Dose, 5 mg/kg bw, p.o. |5 mg/kg bw, p.o.| 250 mg/kg bw, | 250 mg/kg bw, |5 mg/kg bw, p.of§
route p-o. p.o.@ @ @
Experiment single low dose, | single low dose | single high dose | single l@dose mu%ple é@
EPA AN @Qdos@ @
NI
Duration, 168 h, 168 h, @68 h, @’168 h, > J68h, O
sex male female male r\@ female @lale g
0.16 h 0.462 0.330 $$1.433 D™ 0.807 %w ©494 S ©
0.33h 0.898 0.622 @% 4.458 N @@7165@ q 1@%8%9 @}
0.66 h 1.027 1.036 @&.839©Q} 3.825 6\ R t1&136%@
b A
1.0h 0.959 1321 O @@ o 3 N . L1se
15h 0.835 153 . 13584 N 7608 q 0 o
2.0h 0.731 1O [ aesre” 8815 I é\p.686©§
3.0h 0.779 &743{(«3& . 4 17@@ > §4271 S 5@ 0.843
N
4.0h 0.975 § 1.869 % &.SOO Q\ 3@12.7 @Q 0\6%84
6.0h 1.245 @ |, t995 @ @QS.S{@ @ 14.@87 @© 0.972
AN RS Q @ D
8.0h 1.445 2104 & | 22005 & (7495 1.248
24h 1.45Q_ 1843 § € 50446 4%@1 Q‘% 1.047
28 h 1@&59 @@ %@.653 S} @E@SZ&@ é& %55.812\@ 0.972
32h 263, @g 15 O susg, |14y 0.944
CE I A - R B S LTSI N 9937 @ 63089 0.672
Y
52h @© @5 O &1.01{@3 %’ 56300 @61.262 0.623
P . S
56 h ¢y .694 g 0%’;2 b\ @7.50@ o 59.175 0.594
P W | >
@ 0 ) 683 S 41@ Q 46.965 0.402
96 h P20 A 046 N &so13 Q 12.495 0.242
S
120 h 22@0.1@) @ 17 %@J q 16.0é® 8.700 0.149
144h @ @@%3 @? 19020 . 10976 18.297 0.101
Q Q N
1521 0.10% «© %;@2 &? | @850 31.125 0.085
) | @ o
l@@' 0.681 O .167@ > 6.398 19.894 0.066
p.0. =sper os, oral § @ @:\ @ g
* one\adiolabelled a dose aft@aily @l\l-labellngSGQ 1 mg/kg bw for 14 consecutive days
@° S @ S
& %% @ Q
e
@ < Q & ©@
& &S
S &S
N @@ N o
S
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Table 5.1.1- 3: Time course of radioactivity in the plasma of male and female rats following an oral dose
of [phenyl-UL-*C]fluopyram expressed as dose normalised concentration
Test no. Test 2 Test 3 Test 4 Test 5 Test @
Dose, 5 mg/kg bw, p.o. |5 mg/kg bw, p.o.| 250 mg/kg bw, | 250 mg/k%bw, 5 mg/k@@v p.o. K
route p-o. p-oss &
I <
Experiment single low dose, | single low dose | single high dose | single high dose Itip w
EPA <) O dosep P
W Sl
Duration, 168 h, 168 h, @ h, @ 168h, Ao 168 h,
sex male female male Q female @ @nale&”\g
= X
0.16 h 0.096 0.066 %@}0.006 Q& 0.004 &© .10@© @
0.33h 0.184 0.125 Qg 0.019 N @@8.009Q \@ 0293 @§
0.66 h 0.211 0.209 N @0.038@6@3 N 0,&@7 @b °0:307 ?§
2y
1.0h 0.197 0266 © fb o.g@@ Q@ @@’23 v é 0@ %
1.5h 0.172 0.3%4 N 058 % O.O@Q 02382 @
AN - L Scad &
2.0h 0.151 A3 ‘&\ L D000~ G g)@s & 0.1460
3.0h 0.161 ©o sy - oon & @@).o%@ §@ 0. 650
4.0h 0.202 Q 088 ©H @3.071§ &3 0.05b Q) 9.189
6.0h 0259 | 0. 404© o 009 @ @0.063 5> 0.208
o
8.0h 0300, 042 | @007 Y 500267 | 0266
. %X
24h 0.302> N 0%3 ©§ @} 0.2 Qel\ @8 § 0.223
28 h 0283 ¢§ %@5.33@ @@6 205 é éxo.mi\ 0.208
32h §.26§ ) Qg@s - *?242@@ o 0@ 0.202
A
48h D ogl § ] w0224 0.2 D1 0274 0.143
Sy o |yl W
52h 6@57% o 0.20%5 .9 8254 O @ 0.266 0.133
] S L
5609 014 @9 O @62{&@ 0257 0.127
AR 0@04 . © 13ge Q0 ong9 S 0.204 0.086
Dol & ol O Ry
96 h S00e2 T G 0093 P11 0.054 0.052
120 h 2 @ @§064 > 4 0. 0.038 0.032
o & & 1%, .9 &5
144h © @ 2%@@ 0.04¢ @\ ®0.043 0.079 0.022
152 b 0.022 § 90 % %@0.038 0.134 0.018
16@ Q\()g?7 B 0.034 @ 0.028 0.086 0.014
X o
p.o. :%er os, oral R @ N © Q@ @
* one radlolabelle ase after a dall}gl n-labgljed do&% 5 mg/kg bw for 14 consecutive days

N
O § %
C. Dlstrl |f§

In all ldos
frorn ?ﬁsre hi
tra

&ou%jie@

s of

ioag

a curves showed a rapid absorption. The plasma curve of female rats
ed oscillation during the declining from tmax to 168 hours. Plasma
yity reached peak values 11 — 15 hours after oral administration in low dose

éﬁle in the rats of the repeated low dose test, the maximum of the plasma concentration of
radloa ity was reached distinctly faster approximately 0.8 h after dosage. The maximum of the
plasma concentration of radioactivity in high dose tests was reached distinctively later than in low
dose tests (approximately 35 — 42 hours after dosage; Table 5.1.1- 2, Table 5.1.1- 3 and Table 5.1.1-
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4). Maximum measured and calculated plasma concentrations (Cmax values) were in the range 1.5 —
2.2 ug/g for low dose and 61 —62 ug/g for high dose tests. The maximum dose normalised
concentration of the low dose tests were slightly higher in females compared to males and abou@ -
40% higher in low dose tests cornpared to high dose tests. Male rats of the low dose tests withrand
without pre-treatment had similar maximum dose normalised concentrations in plasma. AU@/alue@’
for single and multiple low doses ranged from 80 — 148 pug/g*h, AUC val es-for single hi&h doses
were 5680 and 7060 pg/g*h. The mean residence time (MRT) of the total rd@Hoactivity was mo ate
in all dose groups with values varying between ca. 52 — 84 hours. The 3- mpartment@ lded
two elimination half-lives for each treatment regimen, thefirst eliminatjon half-lives [‘thyz elim{ ran@
from 3.9 — 16.2 hours and the second elimination half- hwfs [t1/2 elim@)] @@ged from 2 %@ houl@ @
@

> @ &
@
The amount of radioactivity remaining in the to‘%ﬂg@dy at sacrlﬁg 16%0urs er aémlnlstra%on Was
low and accounted for 2.38-5.91% and 10.88% @blle &nmg@\jated 4&7 ur \Q fter
administration (Table 5.1.1- 5). S 2 R @6
- O W @ N % .
v © KR Q &

After 168 hours, the highest dose no

%ed&&lce rationstwere @ecte@% the_organs an§ues
)

responsible for metabolism and excr %\hver (@077 9. 246%and sl@?kld (0. (@9 0 but
also in the adrenal gland (0.016 5) %Qn all er é@es t]@rad@twl eve@was l%w (£0.6;
Table 5.1.1- 6). ®\ O R
@ ‘”\a @ @ Q @© c&
Table 5.1.1- 4: Pharmacokuﬁ%’tlc f enyl-jk 1"C]‘fmo gl@n aoftg@ora]@dmlmstratlon to
male and @nale ed f) pl&ma glrge an$ x{(\v\?
O
Test no. é\a (@SQF es%@ @ T§4 @%5 Test 6
Dose, @ 5 mg@ bw& 5 mgikg 1@ 250@1g/kibw, 2@0 mg/kg bw,| 5 mg/kg bw,
route ) Pp.o. v \ P-0-ee p.o.
S @\ S & )

Experiment ©© @ 1ngleé§\\w s@’g]e loy dos§> s1ng§1gh single high multiple low

B dose®EPA Q\@ @© se %@ dose dose*
Durationgs. & 8h, = 68 2 168\11,@’ 168 h, 168 h,
sex O @ Oymale fem& male female male

Q, Q, Q, \
AUCqn [ng/g'h] Y [ 16¥ P 8 & @ﬁ%go 7060 80
t1/2.abs [h] 9 @ .1 @’ 0.4 IS 0.5 0.5 0.5
N A
tamn (0] &P 5 & 307 91600 S 0 48 48 4.6
t172 elim(2) [h]% o ?@ @%T—,Q . @@.0 %@ 23.6 29.0 36.8
Conax (cale) [pg/mL] \@9 Q1.54\ &@ 208 60.9 62.2 1.54
tmax (&alc.) [h] % S) 1560 @ @ 34.5 41.9 0.8
N % N R

Conax (€Xp.) [ug/g@ &@.45 @ | 211 59.94 63.09 1.44
tmax (€XP.) [h]@ \%“ @24.@? @ N 8.0 48.0 48.0 0.7

4
MRT[h] « & @ 5 Ol 652 68.8 83.6 53.3

¢ & ©
MRTabS SEPES Q@m 8.6 34.8 418 03
X
MRTés [h] @ O S0 LTS 400 56.7 34.0 41.9 53.1
N T

* (% radiofabelled dose after a daily non-labelled dose at 5 mg/kg bw for 14 consecutive days



E Page 21 of 149
\BAYER ) 2021-03-09
‘\&K E / Document MCA - 5: Toxicological and metabolism studies — Part 1

— Fluopyram
Table 5.1.1- 5: Radioactive residues in organs and tissues at sacrifice expressed as % dose administered
Test no. Test 1 Test 2 Test 3 Test 4 Test S Tesgf 6
Dose, 5 mg/kg bw, | 5 mg/kg bw, | S mg/kg bw, | 250 mg/kg 250 mg/kg | S mg/{ w, @@
route p.o. p.o. p.o. bw, p.o. by, p.o. . u
Experiment Bile duct single low single low single high @@le high nﬁlltiple@%

cannulation | dose, EPA dose dose dose Q d(@%
Duration, 48 h, 168 h, 168 h, 168 h, = 168 h, ° {% h, %
sex male male female@ male, femalg™ male@,s

A S
Erythrocytes** 0.0902 0.0456 0.0554 0.0i 0.0éég@ §0.0@4@§g )
Plasma** 0.0732 0.0303 4 04432 &’ 0@991 'S 06244 &@
@
GIT 3.1660 02365 | W4152 @o.nég@ @%2© %@@.18
Spleen n.a. 0.0097 o 0%?5 w\g> 0.(@%’5 of 0.(%7@6 ) 0.0(3%6
Liver n.a. 0.7432% @3 10 @© &20 & é.4288 @) 80@& :
Kidney na. 0%@9 0.1 35 &6 0.05@@5% . ©0.o§g 00969
Perirenal fat** na, 00009, TS| g3 §}9 45 § 0.0033
Adrenal gland n.a 40.00030° %9.008&’ S0.00I@@ @%OOZ@ &%0014
= Q @ o,
Testis n.a @ 0.9\3%’)5 Q@ n%j@ @® O.@AS é; E.)Q 0.0302
Ovary na. wo | na s | 00090 © oS4 @ | 00032 na.
R W SN
Uterus na. ¢ © n.a.@Q §§ 0.0&91 . a§ Q 0.0Q@@ n.a.
S
Skeleton muscle** &ga. @ Q@/3212 ©) %@445 @Q %)238 ™ @62 0.0148
N N
Bone femur** @Qa. T 003 éﬁ.oogﬁ @@.oosé 40,0062 0.0028
Q) 7
Heart N nad ®0m§ ] 0081 @ 00109 D o.0162 0.0077
ST N\ 8w ane ST &
Lung ©© Q@. o | & 16@1 @ @028% @211 | 0.0268 0.0124
Brain % Wn.a. * 2 0.0189 E @0.0§ ©0.0}Q]@ 0.0287 0.0138
S @
Thyroid @d 1@9 @ @YOI 08003 @Q 6@@@%5(7)3 0.0003 0.0002
v
Skin A &@34&&® % 0.46 : ‘\976@10 §\0.5453 0.6834 0.2978
Q . v
Carcass B 6.2120 > 17850 @y 3.2640 x 1.3410 1.9800 1.1230
=2 ) )
p.0. = per os, ora@ @Q @§ @@’ @\ @)@ @§
n.a. = not aj l@l O Q S AN 5
.a. pplicable @ N Q & @

* one rad%o@lled a dose a%er daily@-lab d do
% organ atiquot (of thegedorg

an ti%es
sampled naly.

N 2,

@htri @n of the part not sampled is included in the value of the carcass)

partsf organ/tissue , Q-
h > v o @ &©
G @ © 9
& O § S @
Yy O & 9
o & o
Q
<< O % Q
$ Sy
Q@ £ <

%)5 mg@g%bw for 14 consecutive days

§§ly a pagt was §@\pled at sacrifice, % of the dose administered is relating to the
the
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Table 5.1.1- 6: Radioactive residues in organs and tissues at sacrifice expressed as dose normalised

concentration
Test no. Test 1 Test 2 Test 3 Test 4 Test S Tes@ @b
Dose, 5 mg/kg bw, | 5 mg/kg bw, | 5 mg/kg bw, | 250 mg/kg 250 mg/kg | S m&g bw, K
route p-o. p-o. p.o. bw, p.o. bW, p.o.
Experiment Bile duct single low single low single high | single high @;ult low
cannulation | dose, EPA dose dose w;% dose N ©"  dege* C@
Duration, 48 h, 168 h, 168 h%ﬁ 168 h@ 168 hé\a \1%8 h@
sex male male female mal®d fems@; % §
©

Erythrocytes 0.077 0.038 0.085 o.@o 00 02y @?@7
Plasma 0.090 0.022 Qg’% 8 \O 031 @@) @)43 @9 019
GIT 0321 0.022 0049° 0. (KQ, T, Oi@ 0. 02§

LN
Spleen n.a. 0037 9 %@@6 & %@35 é@ 0643 @13 o
Liver na. 0.1@ 0246 [ 0077 So. 09{9 .1%@@9
Kidney na. @@6 N 02f% § 0,098 & @ & oo
Perirenal fat n.a. Q 00 Qg% 0\0%19 %, \@13§ @ @008
Adrenal gland n.a. Q Q%) 0.1@ @§0.0i© éb 0.0 0.079

@ @
Testis na S QQ,O31© N ST, i S| 0024
o .
Ovary na o & n. @5@.135@ S, N \6@05]@ na.
. N
Uterus nay % n.@. ©§ O.@Q @Q S nay % 0 n.a.
Skeleton muscle | aa. > @w@%’%ozg@ s O 0027 & | (0036 0.016
Bone femur @n.a.@& . S) Og@ 0.0@ @?@ 0.0@ py 0.018 0.009
Heart O was o] coons] odss V $@3 < 0.041 0.023
Ny
Lung O &.a. y\g© i ©0.03%% . @0.048@© O 34@ 0.042 0.024
Brain . ? nEL S ° @5 &P 0@4@ &g oD 0.038 0.020
Thyroi@nd . @ o\@ 01 @% O\@%O RS @)36 0.045 0.029
X

Skin @%.05& NS 0&9 @\}ﬂ 0.0é &Q 0.025 0.032 0.014

QO
Carcass 9 (@l é @34» o K60 O 0.026 0.036 0.020

O >y 2 O 0 @
p.0. = per 0s, 0@@ (@) @Q \\ N °@\ @
n.a. = not appljcable @ § @%T—'Q . <) %@
* one radiQiabelled a dose&@:r da11§%0n<belle dosg at 5®/kg bw for 14 consecutive days
*§ ST & &
D. E{cretion ¥ & Q @
A0 r@ <& Q

No mgmﬁe@ di enc @ as_obse in the excretion behaviour among the dose groups. Renal
excretio tly @wer k&ﬁ’ugh dose tests compared to low dose tests. The excretion was mostly
compl 16@&5 ost nistration (48 hours for the bile-duct cannulation experiment). In total,
amou@?ﬁ of — 99:3% %f the administered radioactivity were excreted with urine, bile and faeces.
Tl@@ema@ng raa@éact@ty in the body ranged from 2 — 6% of the administered dose. The main
excre‘s@§ou‘te was biliary with 78.5% of the administered radioactivity measured in the bile 48 hours
after desing in the test with the bile-duct cannulated rats. In the tests with the not bile canulated rats
46.6 to 63.6% of the administered radioactivity was excreted via faeces, while 35.1 to 45.3% of the
administered radioactivity was excreted with the urine (Table 5.1.1- 7).
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Slight sex difference was observed in the ratio of renal to faecal excretion in low dose tests, where
females excreted slightly more of the radioactivity via urine than via faeces. The ratio of the renal and

faecal excretion in the others test were comparable (approximately 40% via urine and approximagely >
60% via faeces, respectively). QS
Amounts of 2.9 to 5.9% of the administered radioactivity were found in the fofal bodies a rifice
168 hours after administration, and 10.9% in the bodies of the bile-duct can@ted rats 48 hours
administration (Table 5.1.1- 1). These results show that the excretion was gos ly comple@at s@ﬁce.@
A X
© EN \ \ S g
Table 5.1.1- 7: Cumulative excretion of radioactivi% at time rvals expéﬁsed@ Yordose &
administered @g & @ U©© /&©
Test no. Test 1 Test 2 ']@ Qst 4 @ Qst 5 & @@T est 6@
Dose, route | 5 mg/kg bw, | 5 mg/kg bw, S%g/k 1@5 Z@g/k&\’v g\éq@jmg/ LA \%\"mg/l&g W,
p-o. p.o. Q’ p.o. @ p%g E;@J o O
Experiment Bile duct single low <§%ngl°e 1@, dQ s1ng@h1g sigle higl@> @ple@%v
cannulation dose, EPA& \\ @} & oseq \@ dose, . do
Duration, 48 h, 168 hQ@ % 168 > 16807 & 168k, 3 168,
sex male mg@ %% female e V) ale@ &male
= 9] @ S
Urine N & © < § ) @@ (ORI N
o | v S | S © @Q
7 - 102 148 0% St 098
% 9
8 138 o @oo ¥ 86 @%35@ 2.66
¢ <
12 — N 515 @ § SRS y\’
&y |8 58 6 @
24 51 | 1547 a4 ! N a2 & NE 13.38
32 . & § AN Q?-- @Q @ - @
§ Ol 5 v 9 SN S
48 G129\ | 435 28@ 14 17.35 22.52
$ © )
7S . 3053 %39 S 75 @ 24.76 27.98
@ = @, %
98 — w @@?87 S| Si030 @ 29.\1@7 29.60 30.98
A0 @© L3587 4 41@§ 3 3@54 32.32 32.85
D 9
144 § 96 S szé% %4 39 34.22 34.06
168 9 S S 38.2@@? v 4529 «Z@ 35.70 35.53 35.14
. Q > . D Q ’
Bile Q@ (@) )Q A \D N >
Y o. 8] &
4 3154 R @%f 2
8 48%&32 ) - &@ &
ool enes &P LW Q@ Q-
S ¥l & Q
32 6780 < @@ @
4@ 78.5% é@ t
vy Ol & 9
Faeces
S
<
{x’ O @ RS
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24 3.14 26.12 27.02 13.11 22.01 33.44
48 3.70 46.36 41.20 48.37 49.44 48.78 _ .
72 - 50.40 44.07 58.83 53.76 53&@ @§©
96 --- 51.52 45.15 61.66 5@2 @6 @
120 - 52.08 45.75 62.66 @6@.26 &54.9 <
144 52.51 46.12 6314 | =) 5670 o 5521 P
168 53.06 4658 JP 6360 g 5712 \§5§-45@7§ @
Sum 89.53 91.32 91.85 4 99.30@Q 92659 f§g 90,59 S
. . @ S ) X 9 @
* one radiolabelled dose after a daily non-labelled dose at 5 mg%g bw for 14 co@cutl\%days & & <© N
N L@ R v o2 &
E. Metabolism w & é@’ %\ %@’ ©© \% %,
[Phenyl-UL-'“C]fluopyram was extensivelpme%hse@&}’ In t@%l etabfdlites <and pagnt
compound were identified in urine, faece?s&%nd b{f@’( \@ @Q % @@ ) §@
SN A AN R S
@ & RN
Q@ WA < v\g© @3\9 @ & O
S @ AN ®\ @ < S %,
Ve o » & 9 .0 O ~
o & TS S U
R & o &
N L o @ S %
5 O N W T Q&
v N 9 © 6 °\© é &% °\®
S T e § s o &
@ s .9 K Q© @ @
O S YN S e
F e .o S o
& £ .0 O « SIS, S
K S %
N DNy @ © o &7
A & & o .9
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Table 5.1.1- 8). The total identification rate in all tests was between approximately 74% and 87% of
the administered dose. The biotransformation pathway of male and female rats was qualitatively
identical, but revealed sex related differences in the quantity of metabolites. @o S

@

The proposed biotransformation pathway of fluopyram in the rat is shown @Flgure 5.1 @%
unchanged parent compound was found only in very low amounts (<2% of tfig dose) in fa%ces o‘@he
low dose tests. In high dose tests, the parent compound amounted to 10.5%\of the adming red“@se ing,
male and to 16.7% in female rats, respectively. The ethyllinking group*{f the molectﬂ@ was (e rn

site for metabolisation. The principal metabolic transforl&%on was the@nolecular CI@\V the @yl
linking group yielding fluopyram-benzamide (M25), which \@ subsequ r@y to @
fluopyram-benzoic acid (M33), or hydroxylated and@gnjugated to¥orm various @mpyr

and fluopyram-hydroxybenzamide conjugates. 9@ yram- benzﬂe@nd opy, -benzmc aﬁ@
were major metabolites representing up to 24.49%)and 6. 65%% the. g&e a%&nms%& rqi@ctl

"\g

&@@%Qx@;

o
Prior to the cleavage of the ethyl moiety;\was the hydl@xylati@l of tl% et linki@ gr %an@’ehe
phenyl ring followed by further hydro tio \/arl% hydtoxyla ﬂé met@ohte&comugate§sﬂy
1

with glucuronic acid and to a lower sulph cqvere ‘&dentl Ce@]‘uga @ ph ring
moiety with glutathione followed b ¢t degrada 10n“@ve r@ $9’t0 pyr O 1-sulfone
(M16), fluopyram-BA-methyl-sulfoxide ( 9) CBA benza -maj;lyl sulfone
(M30). Further degradation of th@ier@ ring&vas | prm@}len tes talmﬁg both intact
ring moieties of the parent comp ouni\\a’ccoun d mQ&)tal 2 05"0 of t@ givehdose and were

found in all matrices. Of thigse, the pred mangmeta olltes Qere isé er kpf fluopyram-7-OH-GA
(M09) (up to 20.20% of the adnfinister ctivity), and 1som%@ 0 uop%@n -enol-GA (M04)
(up to 19.95% of the adn%bmste%d radio ct1V bo@mos”?oun n bite, @

N & @ O S SO

All metabolites §ent the @tal &reta at >@> 0 @1 mmls@ed dose and many other
metabolites repr@ nt< 5%@} th@xadrmm&%red @se W&E ide 1ed%

S & &
S @%@9@ o & \F
A @"\@& SR O
SIS
9 @ Y (S
Q @ - ISEEES
o N .U O .0 @
A N
S\ L 4+ 9 @
& N @ y R
& N &®©\
S @ﬂ&@\ O
@%
§\%Q§ §@Q
2 Q
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Table 5.1.1- 8: Balance of [phenyl-UL-!“C]fluopyram and metabolites excreted expressed as % dose
administered
Test no. Test 1 Test 2 Test 3 @ @b
Dose, route 5 mg/kg bw, p.o. 5 mg/kg bw, p.o. @ 5 mg/kg bw@@\x K
Experiment Bile duct cannulation single low dose, EPA § single lowdose &
Duration, sex 48 h, 168 h, S\ S %
male ~.__male o *female_ © X
Excreta Bile | Urine | Total | Uri Faeces @tal UrinKVFagy%s Tatal
Sampling (h) 0-48] 0-48/ 0-48| 0168 0-725% 0-| 0168 @72 I 0o
@ NEICIRS dO12116%
parent compound — | | - - 0.80° | 80 |&- o) 116 [ 16
Common metabolites 67.81 | 423 | 72.057| 1048 | 2808 N38.570r 8. | 1980 | 7806
fluopyram-methoxy-di- | 0.39 | — ©39 @029, & %@J @18 0. 18
OH-GA (M23 S ey SEs
(M23) @ @] K v &
fluopyram-7-OH-phenol- | 2.76 | 0.17° K 253 @.@2 & 4020 333 | - §§§3
GA (M14) | @, SHEES IS
fluopyram-7-OH-GA 1909 | @30 k2024 LIS oy | {88 |22 5@ 034 | 153
(M09), isomer 1 S oS b N S @® NS
fluopyram-7-OH-GA 245 [ 020 281 | 014 [ o7 0| o2 | 0.32
(M09), isomer 2 N o g Q S
> < N AN @ D
fluopyram-7-OH- -2 0.06 Q" 0.06, | 05 SN °\d/.2§ » 0.2 - 0.24
hydroxy-phenol-SA © D N @ @ y\?%
(M17) ) % § S N NS
@ & . A IO\
fluopyram-di-OH-GAXY G2 |« 012 ] 1%y 004 | -© 5\0.04 o 024 | — 0.24
(M21) & & G S & e
§ TN Y 2NN & | -
fluopyram-enol- @ ( 0.5 \&.59 < P-4 gy’ 0.00
(M04), 1s0mer6 6 & > RS RS
fluopyram-7-OH-phgpol- [« 040 | “026"} 0.66 | 2¥6 | & _|@2.76 | 024 | 0.24
SA (M15)¢ 2 | D (o8 @ oFf
fluopy, 7@ phenol- GA@© @ &10 | 1. 56 OQQ —o | 018 | 026 | 0.26
Mo X 4 N
fluopyram-8-OH-GX 37EY 0.08 @04 of -~ 004 | 057 | — 0.57
(M20), isomer 19 (%\’ N d @<
fluopyram-$- G/@@ 1©36 | .23 D165 - T | . 0.00 | 133 | — 1.33
(M20), isomex 2 O U o & | D
fluopyrag-enol-GA 1845 &9 éﬁs ., 0.89 | —- 089 | 025 | — 0.25
Mod)&somer2  « 2| R AR
fluopyram-7-OH-phghol [59.84 @7 0.(@ %ge 057 | 10.79 | 1136 | 022 | 334 | 3.55
(M13) ¥ S
fluopyram-7- g@me &3@- 2 e Q- 0.10 | 030 | 040 | 037 | 052 | 0.89
sulfone (M}@ & v @,
ﬂuopyrar@” hyd@xy D" 0231 0. 028 | 0.04 | 1026 | 1030 | - 746 | 7.46
M08) & @ Q
fluopwam- s@ydro@ N 001 | 601 | 6.02 | — 767 | 7.67
o 9 KN
Phenyl-1 @ spectfc 242 | 281 | 524 | 2657 | 8.08 | 34.65 | 33.91 | 9.50 | 43.40
metabd{iges
fluopyram-benzamide- --- --- --- 1.08 | --- 1.08 1.75 | --- 1.75
OH-GA (M27), isomer 1
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Test no. Test 1 Test 2 Test 3
Dose, route 5 mg/kg bw, p.o. 5 mg/kg bw, p.o. 5 mg/kg bw, p.o., -
Experiment Bile duct cannulation single low dose, EPA single low dos\éfé@ @jQ
Duration, sex 48 h, 168 h, S 168 h,@® S
male male < femate S
Excreta Bile | Urine | Total | Urine | Faeces Totz{\l Urine Fa@ces @otal
Sampling (h) 0-48] 0-48| 0-48 0—1@ 0-72| =0 0-168} 0- Q@ 2@§
o 72/168 P o] 7268
fluopyram-benzoyl-serine| --- 021 | 021 £.3b 3Q0.39 Oi”ig@ Q@\’ @?44 S
(M24) @ & Q O
fluopyram-benzamide- --- --- --- 1.50 | --- @50 51.49 S 1.49
SA (M31), isomer 1 s D 1@ @Q q b % | Y
fluopyram-benzamide- | --- 0.60 | 60 @@.96 QO'OK P 204 &9 | 947 |v1.96
N,0-GA (M32) MG R A S R
fluopyram-benzoic  acid| --- 0.74. T 0.74 Q@J 603‘6 %4.39©N 5.§£ 0.8 gso
(M33) D> g AN I A B
fluopyram-benzamide- - ——‘Q L. (& O.l@ ) @ 241 ;2\7}-- P 0.41
OH-GA (M27), isomer 2 NSRS 4 .9
fluopyram-benzamide- --- R 0.12) | 0d2 B8l @\}— 9) 1. ECHIEN 3.12
OH-GA (M27),isomer3 | @] =" | @ | @ @% S @©
fluopyram-hydroxy- -3, S S O@ZI ——Kw L @22 |- = 0.00
benzamide (M26) & D N @ N N 9
. ©, K@ EY N
fluopyram-benzamide- - - @0.57 Lo 0 093 | --- 0.93
K @
SA (M31), isomer 2 =, @@ V@ ) @} 0 S %& & @
fluopyram-benzami @Q 0.029 0.03| 55 o Ot165 F 1.99 | - 1.99
cysteine (M28) q P 2y Q 2) N
ﬂuopyram-BAéx%thy]@ w o 265 g 417 | 217 | 078 | 294
sulfone (M3®) N ©) ©) %’ A@ S @
smethvl- | —- & - N L
fluopyraméBA-methyl 5 NES 0754 ) @ 054 | 045 0.45
sulfoxideM29) DR & N
ﬂuop%m-benzami&g@ X)) 1074 23507 1006 | w12 | 1618 | 1379 | 7.73 | 21.52
(M25) O & &g als
. . (
Total identified & < 70@9 795 | %928  37.05936.96 | 74.02 | 4270 | 29.95 | 72.65
Sum of unknd@n ©© &30 . %.24\ D" 8559 1367 9.08 | 1027 | 257 | 9.66 | 12.23
(largest unknown) OCLA4 (019 199 @@19) (3.86) | (3.86) | (0.59)| (1.77)| (1.77)
Total chi@atterised  &| 839 | @24 |@&855. v 1.20 | 9.08 | 1027 | 257 | 9.66 | 1223
Total identified ~Cand| 3854 7.29.4 85@@ 38.25 | 46.04 | 8429 | 4527 | 39.61 | 84.88
characterised i : Q| X
Solids  (non-gxtractable ———&U -@ S --- 4.36 436 | --- 4.46 4.46
residue) & 5 @ N Q
Facces not@malysed> ~ IG-- | - 266 | 2.66 | — 251 | 251
Total @ ragipactivify 78@ 729 | 85.83 | 38.25 | 53.06 | 9131 | 4527 | 46.58 | 91.85
excrefk N) Q

S @ e e
V@ glv%@l italf® We@ecalculated based on values of the report.
$

&
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Table 5.1.1- 8: Balance of [phenyl-UL-14C]fluopyram and metabolites excreted expressed as
% dose administered (continued)

Test no. Test 4 Test 5 Test6 @
S
Dose, route 250 mg/kg bw, p.o. 250 mg/kg bw, p.o. 6 5 mg/kg bw@
Experiment single high dose single high dose § multiple low: dose@
Duration, sex 168 h, 168 h, % ]@h @ a
male 7 female %o ‘~ynale- A
Excreta Urine | Faeces | Total | Urige | Faeces m@otal Urinegw'Fa@ Tétal
Sampling (h) 0| < DY 0|« | & | L 0x
0-168| 0-72| 72/168/ @168 0-72| 72/168| Q168 72
parent compound 1052 | 1052 1670 | 4670 |- O 04 | oght
Common metabolites 7.35 | 2896 | 30317 | 04 | 079, [30.93T 689 | 2871 [.35.60
fluopyram-methoxy-di- 0.15 | --- @15 |@- v - @@% 0D oy --- 0. OO
9 O Q) N ~
OH-GA (M23) ] @ K O &
fluopyram-7-OH-phenol- |  0.93 | - 093 4B & gﬁl.gs\ Q" 320 - §2o
GA (M14) RN S N & |
fluopyram-7-OH-GA 216 | © 2.16 € 2.@3® - | &34 @.795@ 128, 2.00
(M09), isomer 1 § o ~ > Q\ @ « ] LS
fluopyram-7-OH-GA 044, — 2| @A | Q31 J@- & 02y §@V 0.00
(M09), isomer 2 RN v ] | . S
fluopyram-7-OH- 005 k- @0 020 | —  [n0.20 fo-- 0.00
hydroxy-phenol-SA |9 D @Q @ . Q y\?@
(M17) E E SIS
f/\\% & Q %;@ Q" « (©)
-di- - - — e —
ﬂl\l/léliyram di-OH G@g@ @82 &7 Q O.%@ g@% Q 59.80 4 0.00
(M21) & < S @
fluopyram-enol- C --- &\ --- \%&.00 o N?@'" @ 0@/ --- --- 0.00
(M04), 1some;\@ @ ~ ;\% qo3 S @ S
fluopyram-7-OH-pligpol- |=.0.62 ol - 0@ &5 | Q  |@oas | 127 | - 1.27
SA (M15)9 1T |0 |Y ¢ af
fluopyé§-phenol- GA@@ - | & 4o 000G | 0 | 000 | - 0.00
(MO7) K S R N
fluopyram-8- OH-®< A o.@ — S | 024 | Qsay - 084 | 024 | — 0.24
(M20), isomer 19 Q Q Q *o 4 S
fluopyram-8:8H-Ga)” | L7 4= (P oadd 337 | - 337 | — 071 | 0.71
M20), i 2 S >l &
( ), isgme SHIER Q X o
fluopyra@renol-GA ¢ 1@@ -@ @1.91{7 v 0.59 | - 059 | 123 | - 1.23
(MO04);35omer 2 «(\\ S
fludpyram-7-OH-phenol | 0.13 P 1.687] a2 | — 090 | 0.90 | - 784 | 7.84
M % > Q
(M13) o .
fluopyram-7- Qiff methyl- | @0 [<Qr08 Q1.18 | 021 | 057 | 078 | 016 | 056 | 072
sulfone (M &) v @
fluopyrag ? hy@y P S 1587 | 1582 | — 807 | 8.07 | — 1433 | 14.33
(M08)c? e
fluopytam- %dm@ o 1037 | 1037 | - 1125 | 1125 | — 406 | 4.06
(M§> & V.
Phenyl-laBel specific| 26.98 | 12.70 | 39.68 | 24.18 | 13.34 | 37.53 | 26.45 | 14.55 | 41.01
metab
fluopyram-benzamide- 032 | --- 0.32 0.61 | --- 0.61 .11 | --- 1.11
OH-GA (M27), isomer 1

)
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Test no. Test 4 Test 5 Test 6
Dose, route 250 mg/kg bw, p.o. 250 mg/kg bw, p.o. 5 mg/kg bw, p.o._, -
Experiment single high dose single high dose multiple low dgs a
Duration, sex 168 h, 168 h, S 168 h,@® S
male female < malé, S
Excreta Urine | Faeces | Total | Urine | Faeces Totg\l Urine | Fagees @otal
Sampling (h) 0- RV RS .
0-168| 0-72| 72/168 0—%@ 0-72| 73168 0-168] 02| 72468
fluopyram-benzoyl-serine| 0.20 | — 0.20 | 006 | - DQO.% oii@ N @?37
(M24) @ & o | R O &
fluopyram-benzamide- 1.01 | --- 1.01 0.71 | --- @71 S1.51 o 1.
SA (M31), isomer 1 o D 19 @Q SR
fluopyram-benzamide- 3.72 | - é\ @@.78 \5?0.1@& 295 I | 946|221
N,0-GA (M32) MG R A A S R
fluopyram-benzoic acid] 5.96 | 0.69. ] 6.65° 449 2060 14,509 @’* 434 | 1.69 3
(M33) N R N SN g . o
@ 2 @ i S N & S
fluopyram-benzamide- | 0.18 | - | %018 & 022 0| @22 | 827 b 1 027
OH-GA (M27), isomer 2 NSNS ASES 4 .9
fluopyram-benzamide- --- R & | 040 ©08 @2 9) O.%@ M EEN 0.00
OH-GA (M27)isomer3 | @] < | @ |& @7 & O
fluopyram-hydroxy- %, G 0.0& - --Kw . @00 | - . 0.00
benzamide (M26) e & O @ © N 7 9
fluopyram-benzamide- 0.14 | — 2| Q4 @0.69@‘ S 069" | 689 | - 0.69
SA(M31),isomer2 =, | V| @ |O & . NN S)
fluopyram-benzami 1.28 @@——— @Q 1.2% @3 @ O1.03 % 152 | — 1.52
cysteine (M28) q P 2y Q 2) § Y
ﬂuopyram-BAéx%thy]@ 132 | %037 @1.69 0.92 §’ 447 | 185 | 146 | 331
o |0 A
sulfone (M3®) N &l & S @

& z .
fluopyrameBA-methyl- | - < - | B0 ©13 b @ 013 | 051 0.51
sulfoxideM29) DRSS & N
ﬂuop%m-benzami&g@ 1225 | 1164 € 2389 1246 gﬁfz 2449 | 12.54 | 11.54 | 24.08
(M25) O & g als
Total identified & < 34.§4 538 | 8653 4 34.32%'50.84 | 8517 | 3332 | 43.69 | 77.00
Sumofunk%n ©© @35 . Q.%\@ 5719 1397 132 | 252 | 182 | 627 | 8.10
(largest unknown) 3@0.3@ (0.68) (&@) @@59) 0.74) | (0.74) | (1.09) | (2.86) | (2.86)
Total ciffacterised ~ &| 185 | #36 |7 121 | 132 | 252 | 182 | 627 8.10
Total ~identified “Cand| §5.70 }\56.5@‘ 92@@ 3553 | 52.16 | 87.69 | 35.14 | 49.96 | 85.10
ch&%&terised K . Q f\\@

A )
Solids  (non-gxtractable| ---g @29 &5{29 --- 1.60 1.60 | --- 3.08 3.08
residue) &@ & A@ < N
Facces not@nalysed> IS+ Ag0| 471 | - 336 | 336 | - 241 | 241
Total @ ragipactivify 35@@ 63.60 | 99.30 | 3553 | 57.12 | 92.65 | 35.14 | 5545 | 90.59
excrg\{% ﬁr\@ S

¥ om0 Bl Ao aier N .
(@dlol@ ed do@’aﬂer@ally non-labelled dose at 5 mg/kg bw for 14 consecutive days

Values gi

in italics were recalculated based on values of the report.
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Figure 5.1.1- 1: Proposed metabolic pathway of [phenyl-UL-'“C]fluopyram in the rat

conjugate with @ @

glucuronic agi 6@’

glucuronic acid

CF, 0 Cla -~ -CF
AE C656948-phenol-GA < |
conjugate with ” o N
“GA

AE C656948-dZ20 -Gy,
AE C656948-enol-GA N QS
] (2 isomers) @ @\
c Q ©
CF, O /é@ CF, o > "\@ é%
@)L <« CF. O @‘2}9 N ) @
. \ 9 SRS
© AE C656948-phenol _~Q;CF, N 50 R O &
CF, O A 2 AE.COS6948-7-OHy @ @
H Q'(?‘@,‘ ’ CH th &one @&
AE &656948 e’ | © @6‘“5 Cm948 7 $
AE C656948-8-OH-GA Q @ 1
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o3 njugates\ith .
@@ éﬂron@ @&

and sulfate &/ 3 ©§

% dﬁ% @
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conjugates with glucgrgnic a%

N o
C65694 hyd@y
H @ HO @656&8 -7- 0|-| henol & %%
AE C656948-8-hydroxy C& @ \
% R I
@f?’%
HQ AE 0%6948 NH- N E ce@m m@aoxy-d. -OH
CF; O hydroxy-p &
o '8 B o 5
’ § @ te with
ugate wi
AE CGSGQQB%%nzmc acid JuQat@"h sgt Q@ &uromc acid
&@ E C656948- x| O AE C656948-methoxy-di-OH-GA
-O@ydrox enol- N
CF, O % % AN
NH, < ©» O >
“ SIS
S—%@ > © @ @ CRO
HOOQC ¥ )—CH, CF )@ NH, conjugates with
% (e} % —_— glucuronic acid and
AE 6656@ . HO sulfate
benzami ysteine NS AE 48-
C656948-benzamide |, d(r:G)‘(SG-Qb 8nz mid AE C656948-
S D ydroxy-benzamide benzamide-OH-GA
AN § benzamide-SA
CF, O N & (3 and 2 isomers)
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NHS glucuronic acid and serine
AE C656948-benzamide-N,0-GA
S R . .
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@
& S

&
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II1. Conclusions

The kinetic and metabolic behaviour of [phenyl-UL-!*C]fluopyram in male and female rats acftﬁow©©
and high oral dosage can be characterised by the following observations: N g
e The administered dose was rapidly and nearly quantitatively absorbeds’shown by sBbrt hdfr
lives of absorption (ti2abs <0.5h) and the high rate of biliary é&cretion in the bll&%ct
cannulation experiment. ® § &
e Slight sex difference was observed in the ratio enal to faegdiexcretion gow dose te

where females excreted slightly more of the radjoactivity vig @rme than vi s\"The 1@10 &@
of the renal and faecal excretion in the others test were cogyparable (ap& atoly 4Q% via ©
urine and approximately 60% via faeces, regzctlvely) $ Q) S @

e The oral absorption was at least approximately 94% of the ad 'Qster@dos S &

e Plasma peak levels were observed withit 0 8 — 41 9 @rs after do%n . Exyy peag@@iev@l@ the
radioactivity concentrations in plasnia, declj fitinuo %‘Py - Opyrams and fﬁs met&lﬁohtes

were mostly eliminated from the body ThQﬂcalc @ted eh Qi atlon@fal
3.9 —16.2 hours and the second f&mnatl@ ha& ive a ged\from .(ﬁ\ 5 Sll

oscillating time course of the%p asm‘a\radl t1V1t fem ale = t of hi h dos roup
indicated that the radioactivity Was a@%as rtial subJQgﬁ d to ent pafie circélation.

e The excretion was mostgh@: 68& IS 1nls on. @ sacgifice, the
radioactivity remaining irghe tot acc nted y fo 9% £5.9% the Administered
radioactivity after 168@ours% A) he b@-du %ated rats after

48 hours. The highes€toncéntrati were@etec‘é&d in gans and ssues) esponsible for
metabolism and excrétioniin liv ﬁd ? but @}so adr%nal d TKe maix route of excretion
was biliary and g(@espo@mgl ecal Q‘) 48 hours QSt admini sﬁ@on l%% of the dose was
excreted via bile. )& ts w'th act 6% 1t0%63.6%>0f the administered

rad10act1V1ty ted% faeces w 35, % t0 45.3% &f the &ﬁmmistered radioactivity

was excr&@fv ine. S
e [Phenyl 14C@uop&@m wé%aextei%wely%?etabgﬁs d ihrat. Zn%btal 29 metabolites and the
parent were iderftified 1®rme %ec , and . All"metabolites present in the total
excrefa at >@% he aditministéred d(@ we den d agpwell as many other metabolites
reprgsenting” < 5% of the administ doser Th@total @entlﬁcatlon rate in all tests was
@ween ca. 74@d 8@ of tg@édmlmstere@dose@ N
e unchané@d pa@t compougie wa@foun%lM at g@ 04-16.7% of the administered
radioactivi® & éﬁ S "\, (& S
o The pringipal nﬁﬁc;tabo@ 1nve£@jd the molgcular cleavage of the ethyl linking group
yieldi@% ﬂu@ &&nza@j‘;% e, @hwh@ sequently hydrolysed, hydroxylated and
conjugated @ fl ra{ﬁbenz ac%and §ar10us fluopyram-benzamide and fluopyram-
%oxybenzami cog@gate
@ roxylatlon@of eth}@ 11n %p and the phenyl ring followed by further
droxylatw\gf;b and COI’I] ecedé@the cleavage of the ethyl linking group. Various
\y\] hydroxylated m 11 e n@te ostly with glucuronic acid and to a lower extent
sulphate were 1a@t1ﬁ

e Majo )e:%kt yﬁe 1s6@er 1 (@%uopyram 7-OH-GA (MO09), isomer 2 of fluopyram-enol-
G 04

be&am@ (M25) and fluopyram-benzoic acid (M33).

Assessm@}t an@onclﬁ;?on @apphcant
The sﬁﬁ?y is &d apﬁ\waccgﬁble

@& g T
&
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Data Point: KCA 5.1.1/02 @ S
Report Author: N @§
Report Year: 2008 S @
Report Title: [Pyridyl-2,6-14C]AE C656948: Absorption, distribution,&xcretion and Qéﬁlbo@
in the rat @
Report No: MEF-07/486 D D 9
Document No: M-298924-01-1 A ~ e O
Guideline(s) followed in | US EPA OPPTS 870.7485; EU 97&14/EEC am @ed by 94/79/@ C@l‘m @
study: PMRA Ref.: DACO 4.5.9; OECD 417, Llpcme@g/lAFF 12 N(@&dn & (:\\” §
Deviations from current None @ S Q R Q @
test guideline: % Q & N © &
Previous evaluation: Yes, evaluated and acce]@1r AN @ \@) 9 @Q@
2 s’ @ ‘2’\\\ @ 6 Y
GLP/Officially recognised | Yes, conducted und@LP/@{ciaIggeco Nsed geng fa@ties
testing facilities: N 2 O % @%& é@% &’
Acceptability/Reliability: | Yes NIEENEEN A NS
. AP RN <
@ NP SO >SS
@Q .0 N » @Q @ @ &
@ A X N @ @Q S %,
%ﬂxec utive Sl@;ma @ ® Q) N

Q
The toxicokinetic behaviour@sorp@\)’n dls@ibut@n, exgl %twr@nd metabolim o uopyram (AE
C656948) were investigatedsin n@ile and@mal&wmgirats Lhe test tem@/as labélled with *C in

9
position 2 and 6 of the py\l@yl rin®of t%@”nol « @% § $ @y\’
& 4 @ &
[Pyridyl-2,6-'*C]fl ram %s w@alm ?§‘?d o@y to ee oups our @e (test 1), six male (test
2; bile fistulation ern@nt) a{ akrats (t@ ecthly, at@ dose rate of 5 mg/kg.

S & o
Animals were sacrificed s%ven s ( § %) e@?do @ in te§? 1 @[est 3, and two days(48 h) after

dosing miﬁ@ bile fistulation e r1m test). The 1oac@1ty that included the test item and
metabolites was dete ed @ bile,urine faece sma samples, organs and tissues at
sacriﬁ?e. The metabelism Wwas im@s‘uga@by fadlo IggLC a@%spectroscoplc methods in selected bile
and urine samplesgghd faeces € acts\q;\ @ S

%
&
@ Q @ @ @ § @
Between 98:8% anc@OO of %Qe adn@nste dos@were recovered from measurement of the total
radloactléﬁ% in plasma samp rlpcf@fae @as well as in organs and tissues at sacrifice.

fluopyr as very ly a@orbed rom o gt 01ntest1na1 tract of male and female rats in all test
groug. The absorption co i 1ate after oral dosing as shown by the plasma curves and

the «alues calculate for@ ab@qption%lf—l@ (0.3-0.4 hours).

The absorption@ﬁe of [pyrid§d-2, 1@@]ﬂ ram was calculated from bile, urine and body excluding
GIT and ac %‘i%f 97&% of'the recovered dose for males rats (test 2) and led to the conclusion
that the a ist dO@ as absorbed)completely and systemically bioavailable.
@ @Q &
<
The aximugin of ghe'pla, iha concentration of radioactivity was reached approx. 0.7 h after dosage in
rats {&ax). The a tion time in female rats was higher and the plasma maximum reached at
appro hours. The maximum equivalent concentrations (Cmax) Were in a similar range for males

and fentales and amounted to approx. 1.8 and 1.5 pg/g.
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The plasma concentration in males and females declined to approx. 1% of the maximum concentration
within 120 hours post administration, indicating that no retention of the compound related residues in

the body of the animals took place. Ty
i

The level of the plasma curve of females was slightly higher than for males. The plasma c §
both genders revealed slight oscillation in the declining part of the curve duringythe ellmlna ph@e
indicating enterohepatic circulation between small intestine and liver. @JQ

The values for the initial elimination phase (ti ciim 1) Were about 11 hour%or males an§ Oh s for;

females, followed by a slower terminal elimination phaseA(1/2 ciim 2) of abdut 56 and 73<gours{or m:

and females, respectively. The area under the curves (%8C.)) indigated a shght@}hlg@% syst@nc @

exposure for females (37 pg/g x h) than for males (22 ig g x h). @ S
O @ @

Q
@@ﬁ for both@gende@
Q& &

The mean residence time (MRTi:) of ﬂuopyram%gated radlo@vnéwas
"\ @ \ @ @

ranging from about 29 to 33 hours. \

0

Excretion was almost completed 72 h a er ad 1str @ this @ne m@ies

excreted more than 98% of the adminis¢ered vm\urm%a f%ces 1ﬁcan x@ g‘ces

were observed in the ratio of renal to f@@al ex&@tlon@

Excretion in males was slightly hig rg.\‘o the faecé%fhan\\‘@l the«@hal I e 0 & crefd rox 53%
faecal and approx. 45% renal of adm@’lstere%} doseﬁx’ln ales@enal ret wasgb gher than

the faecal one (approx. 39% faecalandappro¥r60%senal ret1 of th®admjfistereddose). Renal
excretion in females was fasty an&ﬁﬁ’le values ingthe i @V samp ng interval§higher than in
males. On the other hand, ﬁagcal excreti ?@and the Va)@es 1n@ in @dua@jamphgh ntervals were
higher in males than in fgmaleg)The <t§) etlon ia urine & fa@ was@omparable in the
individual sampling intefvals o%both ge%fder @§ @“ "N

Bile duct- cannulated@ale I showpd a &(‘)tal etlo %»f 99. & of adlgmlstered dose. The main
radioactivity, 86&§$f t&e adm@ter ose ma@i via bile and further 10.4% via urine.
Already about 8 f the adr&mlsteréﬁodose\were re g@na t@»bll @ hm the first 24 hours post

admlmstratlon@@ @ ég

The high biliary an@@ow rénal e)%retlo n the b@e ﬁ%gatlon@(pe%&m (test 2) compared to the high
renal exc&@on in theKlgow %Qﬁl @1me® (test f@ther indication for enterohepatic

circula
e \@ ) e
The residues in st ofsthe organs ar@hssy@&of n@e an@nales rats were low (<0.1% of the dose).
A slightly slate@%lffeéﬁ%ce was ob&@ed oQ@th remdues in perirenal fat, where females showed
about 3 tngs igher res1®es t mak@O Oéﬁg/g 0.03 pg/g).
& N & @ x@ ©\
Fluopyram was ex&?sw etzﬁ@)hsnd metabolites identified. The identification rates in all

testsSwere high and acc@mte r abo 3% of the administered dose. The unchanged parent
compound was@f minor (génc e d re sented only 1.4-1.9% of the administered dose in faeces

of male and@mle rats.

Mole ﬁ cl @a{ge% the@%ge of about 42-48% of the administered dose was observed in both

genders re %gby JLntmerous label specific metabolites (tests 1 and 3). The amount of label
s ic méfabolites in t@ bile fistulation experiment (test 2) was distinctively lower and amounted to
12% administered dose.

It is assumed that the three main metabolites in bile (fluopyram-7-OH-GA (M09), fluopyram-8-OH-
GA (M20) and fluopyram-enol-GA (M04)) were formed during the first pass of the parent compound
in the liver. Following enterohepatic circulation, the conjugates were cleaved in the small intestine and
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their aglyca partly excreted via faeces. The aglyca were also partly re-absorbed and further
metabolised by cleavage of the molecule.

These metabolites were mainly excreted via urine. @o @@

A sex difference in the ratio of label specific metabolites was observed since thg amount of fl opyram@’
pyridyl-acetic acid (M40) was about three times higher in female than in maleagts, and the @bunt@f
fluopyram-7-hydroxy (M08) and fluopyram-7-OH-phenol (M13) two times@ower in fema%es an’in
males. Fluopyram-ethyl-diol metabolite and its GA conjugate (M38 and %39) were ak@ fo@mm@
higher in males than in females. g N NS

It is assumed that the proportion of the various c@non hydro <?ated and c@%”ugaté@ m%?olit@%
formed during the first pass effect of the parent;compound in liver’ wa \differént in males an
females. Following enterohepatic circulation, th metabolitg%were f@ther meta ed afd \9 nt
label specific metabolites obtained. The degree and €he typ&of th@abe specifiéainetabplitesda turn

were responsible for the differences in the ex&detio @%havé?ur of@ales fendgles. .
R T 4 o © @ &
LS Yy S O
L LN S N .
The ethyl linking group of the mol@dule, was t&refeﬁed sif® forw\?ﬁeta Sm. @he mggtabolic
: ) BN NN
transformations detected were: ® % L XS

: o N & o
$ @,@\ ©©©@ N
e Hydroxylation of the @thyl i@%ing G@roupOf thegpdre om@md@ni% fluopyram-7-
@)

hydroxy (M08) and droxy (M{8) meta litesS @

e Further oxidation of fluopfram- @ydr@ (MO8 and éghy(@(y (%@) metabolites leading to
the ﬂuopyram—ea%)@metab lite @y104) & s %, O @\y\]

e Hydroxylatioy of the@nyl@ng gi gﬂ@%ﬁyrg&OE&phenoﬁ’M}i%

e Conjugatio é’ the@yd@late@met@ltes@inly@Iith é\lcur@ic acid and to a lower
extend wi@ulfat@ EO AN ©© @ o @

o Hydrob@ cle V@ge a&a“subse%ue ‘Oxidatten to L@%nly fimopytam-pyridyl-acetic acid (M40),
fluopyfam-p yl-@rboxy@ a%i% 43) and&uop@n-eth%ﬂl-diol (M38) and conjugates
with GA (M39). =, L9 & O @

e Fufther metabelic tra&sf?orr):é@n o&he p@n}%@ing \@y?s less prominent (reaction with

@thoxy and ééthyl@fone o ©© %> ©\

A T O R\
§&@0&§
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A. Materials
1. Test Material

1. Materials and methods

&

D

IUPAC name N-{2-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]e @1} -2- @\)j‘)) )

(trifluoromethyl)benzamide S BN
CAS name Benzamide, N-[2-[3-chloro-5- (trlﬂuoromethy%2-pyr1d1nyléﬁyl § 7

(trifluoromethyl)- (9CI) O S
Code name AE 656948 X 9 O o .9
Common name Fluopyram & O w, @Q S
Empirical formula Ci6H11CIF6N,O N Q e & o O 9

CAS no.:

Molar mass

658066-35-4 (non-1bdlled AE C656948)0° % O o @
396.72 g/mol & R

Chemical structure:

Radiolabelled test material

Batch no.:

[P@ldyl 264 'CIAE C656948 @?@ &S O
SELITS o Y @ >

Specific radioactivity: | 3. SS&Bq/@Q(IO@ uC1@’1g) @ N 9

Radiochemical purity: s
X

9%(H§@C)§ NS RN
TN G SR

Chemical purity: &

99 8,2@@@@4% identity getermined b@C/M%» GC/MS & 1-HNMR

Stability of test c@poul@

Prior to %ad feJJowmiutru@ @@Ma , aliquots of all isolated
m%tabdlgtes andlysed_with ilingumethod AE948-33 to prove
@helr stabilit urin@rep ion storage.

S Y T e @

0 (@ aq us@Tgagilc@h § \©\

@)
@?@ @@9\0&@1© ©©
@ O .0 & .0 @
Q OO O N & D
¥ o K & o
N
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3. Test animals

Species: Rat, male and female rats derived from Rattus norvegicus domesticus

Strain: Wistar Hsd/Cpb: WU QD

Age: 7-8 weeks (male rats) and 8-10 weeks (female rats) at the e of. §
delivery O @2 A

S T D

Weight at dosing: Approximately 200 g at study initiation .
@ £ N Q

Acclimation period: The animals were acclimat@/‘[o the labg¢dtory condi '@la ofén &@
cages on wood shavmgsgl the test facity for aboust\g a}@riorc@ th&@
administration. (% @ @

Identification: The animals were idfitified by ¢ e card@@lstm&%e s@y ber, @%t

item name and in duaJ an@ nimber. @ heere 1t16®lly
labelled with Wa@%mso@ le spots 0n@$é taiby & o

Diet: The rats Were%fed a bztu@»w ]@Daflt/mu@ ntena@ .—@

(no. 3883.0.1%), supp 1ed_by Pr(@ml Ka&g)a Ckl\f303

Sw1tzerlan®The a 1ma@rece&ed a@omg&tely Hg g Q
r

day. Pri é%tart @103 e adi@ynistr, ats were fed
about ko hrs re dﬁséifg ahd again app@ 6 hours af do%g%@

Water: Tap Water @om the lo malgy su@ @gwe&&ad libitum (water
ﬁcatf%n in a(@ord e to tfa lorlnkl o watsr regitlations).
m cas of the can atlon@xpen r@nt t@f animafs received after
@ysurge@ an u §t e te tap watet@vm@was s@pplied with 10%
Y gh&ose 0.5% N an%ﬁ»OS%\@&@l
Housing: é\a @ anin iirls wete k@@ und@r cor@ntlo@@l hyg&@%c conditions in air-
& condﬁ@necl«@ms 2
Environmental ce@liﬁor@ ‘\ N - @ 9 N \((\@

X7

Temperaturg@w O 2024 % > S B

Humidity: ¥ @ «40-68% > .9 & O @

Air chag@s: % 1015 foj@r ch@ge pgr%oulg\@ o

Phot@%\’riod: @& @ourﬁgh‘%@ark-c@e v , ©

N
4. Preparation @dos@sol ions @,% LR @b
& & &
@ ) @ . @) @ g
Q O O S
The stockc%)lutlon was p@par@y dissolvin %16 teb item in acetonitrile. For the preparation of each
admlnls@lon suspepﬁ@n anCadequa po@n of the stock solution was pipetted and evaporated to
near dryness. The rly %y re%ue gxx Qlded in a 0.5% aqueous Tragacanth solutionin an
ov

ultr&%‘mc bath and'the s nsr@ stirr eht on a magnetic stirrer.
@ &

B. Study degi a&ﬁnet@ § @Q

All tests were p@ﬁ @cco@mg to@e current EPA, EU, PMRA, OECD and Japanese MAFF test
guldehor @po&ng th%@glstratmn of chemical pesticides.
‘”\9
N @ @ o
)

&
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1. Dose regimen and design of tests
. s . 14
Test Admlnlflts:;ed :::fli;l:::: of *C N;I:lsb:; (;) f Collection of samples during Dur g{f >
no. pyram, the test and at sacrifice . Q>
(experiment) sex N @y
(S @?
Microplasma, urme faeces, &)
1 > mg/kg bw, oral 4 male |blood, organs and @sues GIT, i&68 hgﬁs
(single low dose) Q
skin andarcass i b
=] . . ° O\ @
) .5 mg/kg bw, orql 6 male v93116, urine faeces, bl @8 hou@
(bile duct cannulation) GIT, gkin and carcagg X ©&
N . D SRS @
@ |Micropfasma, urine facces) ) @
3 (Ssirillgl/ 5%023"(’13;:; 4 female |blood, orga ndt @T (%68 ho@%
& Q'7 @} skin and qf%casg\ &
v N S
S AN @% &> @
N O S =
The rats of all test groups received a sa%gle g@’e ({uoam %dlolab@ied 1n@he @j dyl@?lg
(pyridyl-2,6-1C). D o & & o~ & o
[Pyridyl-2,6-'*C]fluopyram was ad 1st &‘l ora 0 . grg%s 0 @ur r@% 0 ale rats at a

dose of 5 mg/kg bw by oral gava%

gavage (test 2).

Microplasma, urine and faec&@were@%ﬂec e

tissues, GIT, skin and carcass-at s%rlﬁce

faeces were collected at véarious §mes

8 hafter a

est 1@nd Fhand tdtene
@)
7 & S
d at vdfious tgnes a@
%mmstﬂ&tlon £Q gron@l ar%

er ag ? finistration, blood
& AN

up o

{ bi@@:ann ted@le rats by
Q L N
S
inistratedn, d, organs and
3. Bile, urine and

rcass at sacrifice,

48 h after admlnlstratgl%r gr%lp 2.@ S 6@ o § “ <, @
Q @ %o ISP T -
S @ S > S AN
2. Cholanglos&y é " ©) § ) @ & @
The animals ofést 23were an%esth tised

area below the rib €age, a@small@lcm
pancreatlc tissue contalnlng th @le d

S

on the baq}?@at th@
closed by sarefu

prior to@wturmg the@)lle
in the bite duct for 0 ect
skin. A small in n Wa%
catheter through@I'he
incisions weale

@ @SCI?§ WS

consciousness. After cori .;. ana
cages angpfhe cannula % eac @nma

be @mved and replaced without disturbing the animal.

@lled Gt ¢

he

pow

@ the é{lolang%té§ surgeg? After shaving the stomach
wa

iongpf the small intestine with the

fully

ards, the @weﬁ@g bi
bile @’16 opggted Zone

rgical thread was pulled through
duodenal catheter was implanted

relocated into the body by lifting the

the tail of the animal to pull the bile
ing and the use of surgical clamps. The
ith @?pu o@% glu©\l" h;: @ts we@ placed onto warming pads while regaining

ey were kept individually in the metabolism
ugh l?h@ roof of the cage to permit bile collection into an

approprrate weighed-sontaine w]%:h couls
The\ﬁfﬁimals recei @Aw
@ <
e . & & @
S ®,
& o &
& &EF
O
RSN

dar@’ es Qurl nd after surgery by intramuscular injection.
g 1@ gery by j
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3. Dosing

Two mL of the administration solution were dosed to each animal of test 1 and test 3, and 1 mL in
case of test 2. Oral dosing was performed by oral gavage using a syringe attached to an animal- f ng
knob cannula. The concentration of each administration suspension was c¢alculated to h afdy
administered amount of about the nominal value of the parent compound of @g per kg b @ Wi @
(bw). Due to different animal weights at administration, the actual dose per K& varied sh%ﬂy with'th
body weight. &%
\

VC@ Q@ g} Q\\ %”\g@Q &@
The administration suspensions were prepared one day before ddsing. The plm% W Qche(@d S
radio-HPLC. The amount of radioactivity in each 1nlstratlon@sp (%lon V\Q@det rminedby Li@
From these results the radioactivity (dpm, MB@nd the actual dos@g ra%ﬁ %g/i@ appligd to_@ach

animal in the different tests were calculated. t &" @6@3 &% N @ \ :§

@ A
; S I SN &
4.  Collection of excreta W\% N\ > &% ©© N @j

N
After administration of the radlolad ést 1tq{j@ the r%ts @e ki \md ual@ﬁn Mgkrolon
metabolism cages, which allowed fi@ pa%{e ar;d@lan 'T{ine cté&“of uiine an@aece@j
R

@9 @ @Q © @ @ S
@ ISHERS)
Urine was collected 4, 8, 12 \xo 4 48‘\72 %% 120 @l and 168 Iy st @mmmt@tlon&r test groups 1
and 3. For test group 2, urlne was %Qllect§9 2@%2 an®48 h p%st a@mm}r@on

0 ‘”\a

N &8
Faeces were collecte@4 4®§72 . 129, 14 ’ﬁ\- 16@1*1 post@dmléstra‘u%% for test group 1 and 3.

For test group 2 fage®s were coll ed 2@nd4 dmifdstration.
P

©© ©\ N % @ @
For test group b1®was ollec d 4,8 %1 3 % h pest adn@listg%@n, urine was collected 8, 24, 32
and 48 h- -Rost administration fa?@ ere olle 24 @d 48B post administration separately for
each a@al The test v§ cooted bécgashe@ ce. rad@ctlwty was determined by LSC.

SHEAEFES N QS
9 s < ~ @ é @
5. Collectlolf@)f pl @ @\9 NS

\
Blood samples ere@@llec@ ] {t&gatel ot ea&@@n l@;y pressing a capillary coated with heparin in
a small cu%n the tail Vell@FOI‘Q@ n@roplasma was collected 0.17, 0.33, 0.67, 1, 1.5,
2,3,4, @ 24, 28, 32¢48, 5 6, @O 144%152 and 168 h post administration. The capillaries
were centrifuged a@g a hemat&crlt &1 trlfp® to separate the plasma from the formed blood
cor@%ems (mainfy ery, %cyt@@j Th@radllwty in the plasma samples was measured by LSC
liquid scintilla countin,

(liq tion 8 @ O

&S SR
6. S § . Q & ©@
. a
> @ o
The raf@vere@acrlf%ed m@ntobarbital—Na anaesthesia by transection of the cervical vessels and

exsagguma@ @

7. @od tissues and organs at sacrifice

After transection of the cervical blood vessels, the oozed out blood was collected into test tubes coated
with heparin that was separated afterwards into plasma and erythrocytes by centrifugation. For test
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groups 1 and 3, blood, organs and tissues, GIT, skin, carcass were collected at sacrifice, 168 h post
administration and 24 and 48 h post administration for test group 2.
& &

The organs and tissues prepared at the end the experiments were Weighed@nmediatelyﬁer hg@j
dissection and again following lyophilisation. Finally, they were homogenjsed before ali§uots @@
taken for the determination of radioactivity by combustion/LSC. The radioactivity ren@ning@ the@
GIT, skin, and residual carcass was determined by combustion/LSC in order Q®estg1b@%h the
radioactivity balance. For the small organs and tissues . renal fat@terus adre@l& gl thy@ d @

gland and ovaries), only the wet weight was determm&d before they@re solublhs@ and oa@yed o

by LSC. @ S @
o @ @
o s L4
9 AN @ N\ % @@
8. Sample handling and storage N &° @6@3 %\ @’ 6 \% 2

S
Freeze dried samples such as organs were st@ed m%las i©vials-di roo@@émpe@tur Sor f@rox +4
p

°C in a refrigerator. All liquid samples su@%as ué@e bile or \%{? diluted faeces wer K
at <-18°C at all times except during a@mta&% for@alys;@ ur@ the* &nalyt al WOB@ the

were stored either at approx. +4 °C i 1 refg@erato@r at@lS %m a ﬁ@;zer @ @ @
& @ @Q
@ o
9.  Measurement of radma@l%ty%@ @,@9 @3@6 @® & ©© ®©© \
@

The measurement of the radmacng%y n I@d sa@ples g\gﬁas car&@d o&@y L%

9
Small organs or tissues (%g?enal g@mds@?yro ovagies, pepirenal faf, and@ter@swere solubilised by
means of a tissue so]&tﬂnhser rtians of thpse s%@tlons@vere@lled into sci ifpllation vials together

with a suitable scgnon g&kt@The @110a@1ty § then@leas@d byQ?SC

All solid samplesSyvith thg excep%n é&fythose%solulg@ed ighed {@’ combusted in an oxygen
atmosphere. lééq)ele%%d 14(60% Wa§”\trappez§n an ‘&H(aluée and i0-assayed by LSC.

@ S @
e ..o & >

(o
For all ples, the lll’ﬁ@;{ of %ﬁ:CU@LOD) was@.tabli‘%d aRapproximately 20 dpm measured per
aliquot after corre 0 for hgﬁckgro 181 rad&@lctwlty The, [imit of quantitation (LOQ) for each
individual measu@lent &as @hsh as %ﬂmesé%f t]@ ackground radioactivity (dpm) of each
i R
1nstrument/meth% @ @7 N IS

Qo %
Samples Wl‘s}@mdlv@lal &r’easuf@d Vames belaw t\&@times of the background radioactivity and for
which the average countlé ef@ency w s 10@5 T th@ 0% and the percentage error greater than 10%
\

were nof§uantified. . ©
v % @ @ @

10.™ Toxicokinetic andlysis ¢ o @Q

In this stud@%so@re Flﬂg@ersm% 0) was used to calculate the pharmacokinetic parameters
by plasma ce@tlo filme curve sis. The standard 3-compartment model (test 1 and 3) was
applied f@} r@ﬁmn@ ccﬁﬂmon& The calculations are based on the average values of plasma
conce ?%tlo@amplggl fro e rats of the test group.

S
IIQ é@aratmn of urine, faeces and bile for analysis
Pools of urine samples were prepared to represent the following excretion intervals:

04, 4-8, 8-12, 12-24, 24-48 and 48-72 for test 1 (72—168 h not analysed)
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additionally 0-72 h for test 1

0-24 h for test 2 (24—48 h not analysed) .
072 h for test 3 (72—-168 h not analysed) . @ @§
Aliquots of these pools were analysed by HPLC without sample preparation. @b

Bile samples from 0-48 h of test 2 were combined@ld aliquots gén%alysed by °withou£%am
preparation. \a @ @\2}”
& 8

SN

@ $
Pools of faeces samples were prepared to repres%ﬁe followi g%cr@fl int@%alsé S
0-24 and 24-48 for test 1 (48—168 h not analx&ed) & @6@3 &%\ %@J 6\
o

Q @ “
048 hours for test 3 (48—168 h not analysed). Q%%a @Q Q@ <

. <
Aliquots of the respective faeces pool \gé\fe s&&ssi@% extfdeted &%time@usin 1x acetonitriig’ and

1x acetonitrile/water (8/2; v/v) (=nz§l exﬁ%cts)m\zﬂ@( aeQ%nitrj{ﬁ@w@@)m’ cid @/ 18/2) v/v/v)
(= acidic extracts) and 2 x acetonitr&i wat%éamn@%a s ﬁm&(@’l/ 1'@ V) §ka@ extegets).

. . . N <) oy
For each extraction step, the sam@e w5 mi w1t%@ie re@yctw&@olvand pL defoamer, and
extracted by maceration with@olyk@o\\ri or Ultraturfgx thgen' . The sampl%was é centrifuged,

the supernatant decanted anthvthe @%sidue racted aga@ The %plumg of each) extract was determined
and aliquots radioassayqd\@/ LS® @Q @ < e § N @\&
R
The post extraction sglids w@ airdgried ﬁl tsor\é@ioas ed by LS&%llowing combustion.
Acidic and alkaline racts@ere@%&h e@pora@ to thievaqueous rem@indertand adjusted to pH 7. All
extracts were adjusted t(éﬂ)o ml it}&ﬁzto itrile. m each extragywere taken and combined.
The combined éktract3was evﬁpora@&d to the, aquegus reniainder & he @ume of the concentrate was
measured andaliquéts radidassayéd by L.SC. @e distitlate §§ tr@ped, its volume measured and
aliquots radjoassaycd by%SC.@%Ihe ggtilla@was @scarded begause it contained only negligible
radioac%@ty. The conc@rate&vere @] ected to HRLC sis\yl h the profiling method AE948-33.
A O@\Q & .9 %\©
O N & L0 O & D

12. Analytlca%meth%lo og@ N %@’ @) >
Urine, faeceS@andgg@ w@% gn@g@s?ed@er p@nt (@%pound and metabolites by HPLC with

dioactivity ‘@etectioh, witbMS ifALC-NMR- thods for structure elucidation.
radioactivity detecti @@ wi ]@M %@@me ods for structure elucidation

5
V- I S
13. hpermo@mce%liq idéhroné}t graphy
% N
Théxmetabolic pro%ies i@%le “Wrine afid fae@ extracts, and the purity of the stock solution and the

administration @lispensions %}Veraly@d by reversed phase radio-HPLC with a neutral
acetonitrile/ ha@ate adiens. @

This methly wa@lso @d f@the i(ﬁtiﬁcaﬁon of metabolites by co-chromatography, and for the
isolatiofdand ﬁc ion etabolites. For HPLC co-chromatography, the sample was mixed with
the r§%’ola@d ofnon-radiolabelled reference item before injection. Radiolabelled reference items
w@lete@d by r%iod@ction and the non-radiolabelled ones with UV-detection at 270 nm.

Chrographic matching was assessed by comparison of the '“C- or the '"C- and the UV-
chromatograms of the sample with and without the reference items.



B \ Page 41 of 149

A\
\BAYER| 2021-03-09
E y/ Document MCA - 5: Toxicological and metabolism studies — Part 1
N’ Fluopyram

14. Mass spectrometry

The electro-spray ionisation MS spectra (ESI) were obtained either with a TSQ 7000 instrument or
with a LTQ mass spectrometer. The FT-MS spectra were obtained with an APEX III 70e Fgutier ©©
Transform Mass Spectrometer. The HPLC instrument used for chromatography was ané@gilen@ﬁ
HP1100. The flow from the HPLC column was split between UV-detector fo@red by a ra{%activ@y
detector and MS spectrometer. w Ry

N
3, & &
©, < NP <
15. LC-NMR-MS spectroscopy T @ @& Q\ t0\9@ &@

The 600 MHz NMR-spectra were recorded on a BRUKER AV 60&@erument. The HP@ ins@ne@g@
used for chromatography was an Agilent HP1100. %er the HPLQcol thegflow was splii@betw&@
the UV-detector followed by an SPE unit and ar@]uire 3000plus mags spec@mfi@ © @@
~ R
& @@“ %Q & %@’ SN\

16. Identification/characterisation and gan%ﬁcati Q@ ©@ @g % o °
Urine and bile pools and extracts of fa po&blﬁb we&%naly@d by&Fﬁ’LQ @Qd cempared amo @ach
other and among the different matri Q’f a ﬁmeta&(@hes&§igne(@Met@%lite om@e ang) faeces
extracts were identified by HPLC €0~ hr@mto&r@hy@'{ isd&ed & id ﬁed@etab@ites from
urine and with reference items. @ > S @b N

9 9 S < ©© ©@ S
@ N @ @J@ ?° Q D
Metabolites in urine were is?éfateurif@ and@dentif@ spec%vosc@call&@ddi@nally, metabolites
were identified by HP: & co-coma@ggra@ with isol@d amd, idenitffied @etabolites and with

. % @ o

reference items. SECEES Q &« « \@

S

(S
@@ & Y e
SN " Q @
For isolation of @tab@{@s inQ}ine, an aliq%%t of gxsine p@ 0- @}1 of t&3t 1 was freeze-dried and the
dry residue U@d W, acet@ntrllhe %%ple was sogificat ixed with methanol and sonificated
again. The sample Wais filféred, @yed %[h \/ and@apora@d t%ﬁ% aqueous remainder. An aliquot
was a:&Q d by HPL& an e olicprofile co ed\t@’the respective native urine. The
conce ed urine sdmple Was sep ate%by HRLC. TFhe mefabolites were collected and fractions
containing the sam@\netaQ%lite @mbin@ ando\g%ncemratedﬁle metabolites fractions were purified
by re-injection sepakation &th thgﬁ\acidig@éverse@ phase method. The metabolites were collected
again, concen@ted a@ub' ed t«g@mc@% elu@aﬁom@j@

N R
Two metabo%?es (B%N@ a@BNI@]O) @rzﬁected from urine fractionation, but not purified
with the %dic revers% phaeth@F A%A -45%Jhese metabolites were purified and subjected to
o CVES

structurese ucidatio@ N

G N
Prim&'o and follo%’mg @ct ijeluc@tim@@liquots of all isolated metabolites were analysed to
assign them in fhe urine profike anc%@prov heir stability during preparation and storage.
& B

O ~ @

& é\ﬁ @) S ifPResults and discussion

< SIS

A. § Rer@<§ §\ﬂ

9
Th rz&lﬁtivity balances of all tests were between 98.8% and 100.3% of the administered dose were
recov from measurement of the total radioactivity in urine, bile and faeces as well as in organs and
tissues at sacrifice (Table 5.1.1-9 and Table 5.1.1-10).
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Table 5.1.1-9: Tests 1 to 3: Balance of radioactivity in excreta and tissues of rats after oral
administration of [pyridyl-2,6-'“C]AE C656948 expressed as % of dose administered
Test n° Test 1 Test 2 Test 3@ 6
Dose 5 mg/kg bw 5 mg/kg bw @ 5 mg/l@)w
Experiment Single low dose Bile fistulation experin@ Slngle&low d
Duration (h) 168 48 % @ 168@@ e
Gender Male ©) Male & \ Feinale é\”
Radioactivity in % of dose administered (mea@values) RS §
AN RN
Urine 45.44 @ kéﬂo O] Rgod? @%
Bile .90 681’ Q o o @
N EIAN
Faeces 53.04%_ 6 Y 230 v {(@ S 39.49y
Q O G
Total excreted 98.48 O @51y T A g -
Skin 36%?49 SOy 0060 S %.043§
. S o
Sum organs @@).29&\ © "\& ;Q%B' A § Q0283
AN N N S
Body excluding GIT Oy NS N L0306
N) N & s
GIT N %002 1O O 06l 2O & Soos
. NIEE VRN \% N
Total in body S 0.364  .501 @ O 0332
© N LD
Balance & é§ 9384 @ v 100" SN LP 100.3
3, k@ & >
&\ @ o © ¥ . & o §
ST S g O < O é% :
Table 5.1.1-10: Te, 3: ncecot ra actl@ 1n‘xcreta and_tisSsues of rats after oral
mlst@ 10n<&f pyridyl- 2;&14C]A{E@C65 8, e ressed s % of total radioactivity
)
@cov%ﬂ o & \\@ & 5 ”\a
o e N @ %Test 1"\@ § @© Tesg? Test 3
@ Dose é}ﬁ §’ Shggbw 4 § 5 ig/kg bw 5 mg/kg bw
Experlm &\ @ingl§\; dése le e fi giatlon experiment Single low dose
Duraug@ﬁh) Q @ N 16%@’ O & 48 168
Gender & Q O @@ M@}% @Q (g§ Male Female
N4
Q <l%idi(&(@ivit in % @otal @mag@ty recovered (mean values)
)
@ Urine &  &| @45 g@ L5 10.37 60.27
N N
Bile O N N 86.86 -
Q U N >
A Facces @ ¢ Lo 228 39.40
@ N Y
Totak\excrethq FORSEEEY 99.51 99.67
>
Skua& m@ \@@050 0.061 0.043
AN
 Bumepans © O 0.296 0.393 0.262
gﬁodyé@\ﬂudn@%l $ 0.346 0.453 0.306
Ke4
@@ GIT @ 0.020 0.047 0.026
@Total in body 0.366 0.501 0.331
Norm.-factor 1.012 1.001 0.998
Absorption rate (sum of urine, bile - 97.68 -
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| and body excluding GIT) | | | |

B. Absorption @o ©©
fluopyram was very rapidly absorbed from the gastrointestinal tract of male zz%female rats inall tes®’

groups. The absorption commenced immediately after oral dosing. The valies calcula{@ or ¢he
absorption half-lives (0.3-0.4 hours, see Table 5.1.1-12). w R

The absorption of the compound related radioactivity from the gastroinf® inal tract, afid dist# utiQn

into the different organs and tissues was investigated b @asuring th Qxadioactivity@nc {tatio @
the plasma. The mean equivalent concentrations (C) al% dose—nom‘él%ed conce ion@N) all &
tests are shown in Table 5.1.1-11. & y Q § Q&©
@ S Q) S @
The absorption rate of [pyridy1-2,6-14C]ﬂuopyra@rr@s calculated@rom@ﬂe, @e andbody excluding
GIT and accounted for 97.7 % of the recovered dgse for male[@sats §§ 2, see Table -l'tk, )a@ed
to the conclusion that the administered dose was abs%@béd @plet&k& andﬁten@ly bipavailable.
SN AR -
W\% T \@ - S & ° &e
& O X &6 R Q x §
TSNSy &g °
S @ AN ®\ @ < S %,
Ve o » & 9 .0 O ~
¢ T HF L YVE
v & 0 &
N © N @ S 2
g O @© @ Q Q
SN E ESRN &
NN § 3 oo
@ S o L @© @ @
@ Q N R AN o 2) @é& @
SRR WS
& £ .0 O « SIS, S
A S %
9 SRS @ @
S & & & ISER S
A \@ & SIPCHR '
>y O Q
§ RN > & >
@ 9O g © o .0 %
QOO O N O D
¥ K &2 o
<) S o L2
@’ NS @ @ N
i AN NG ERAN)
B SR 4 N
N (g @\ R Q
@° N >
s A &SR
@ < Q & ©@
SN
AN
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Table 5.1.1-11: Tests 1 and 3: Time course of '*C-concentration in the plasma of rats after oral
administration of [pyridyl-2,6-'*C]fluopyram

Equivalent concentration C [pg/g] Dose normalized Concentrations CN @
Test n° Test 1 Test 3 Testlb Test@@ Q@j
Dose 5 mg/kg bw 5 mg/kg bw 5 mg/k@w 5 mg%kg bv@
e | S L
©) « &
Duration (h) 168 168 e Q@ 168 @

Gender Male Female S © Male v @ make»
Time [h post %l"lme [h post S 23 $ &@
admin.] Q@ admin.]g% o @ Q @ 9 @
0.16 0.441 0.193 & | © 00.@@) o g@uss ©® \0 0412'\’
0.33 1.195 0.518 & o o] S O Q@

0.66 1.781 0@)’4» O 066 O &% 035k 0188@
1 1759 DS LS @ ool 15089 | S 0082
1.5 1.446 @&Ul.z"@’ ) s %U @\)0.2@@ > 69
2 1.075 @ %@120 @%’) N 2@9 R - @@16 @w «  0.299
3 0772 % Y A T3 Ol . o, 155, O 0316
4 0908 O 3%s §@ L 4. < @ ] 0292
6 0775 & o130 2 0 «| L 0O 0.281
8 @%770 Tl s o S5 . | O o 0.300
24 S . N 538N N W2 o 0051 0.113
28 @10 o o 0458 o ey S . 0.042 0.096
32 ¢ 0206 D 1D > 32@“U Y 0.041 0.087
S g6 § Soazo. 1 R S oo 0.029
52 Q\O 072> 1 00 NEEEY 0.015 0.023
56 @9 0057 § @.098%@1 [A\U ﬁ@ 0.014 0.021
72 Y @@342@@ Y00 PG 0.009 0.009
96 0.035 <> 0023 & @ 9% 0.005 0.005
12@7 D gf?n @o.oﬁ? » 120 0.004 0.003
144 &.0@ ) @’ o2 & 144 0.002 0.003
152 o 0.002 N @0.012&© 152 0.002 0.003
168 TL <. oog@ N oﬁgo% 168 0.002 0.002
v 9

@ )
@
élst@uu% @
Afterda sin 0ral§m1 t'ﬁa‘uon of 5 mg/kg bw [pyridyl-2,6-'*C]fluopyram to male and to female rats
(1@ dosgi2the maximum of the plasma concentration of radioactivity female rats was higher and the
plasm@ximum reached at approximately 3.3 h.

The maximum equivalent concentrations (Cmax) Were in a similar range for males and females and
amounted to approx. 1.8 and 1.5 pg/g.
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The plasma concentration in males and females declined to approx. 1% of the maximum concentration
within 120 hours post administration, indicating that no retention of the compound related residues in
the body of the animals took place. Raw data are presented in Table 5.1.1-11. Values calculate @pre S

presented in Table 5.1.1-12. S
N

The plasma curves of both genders showed a very fast elimination phase at thg;beginning @e test
followed by a slower terminal elimination phase. The level of the plasma cu f females wkas sh
higher than for males. The plasma curves of both genders revealed slight oscillation of ¢he d g@
part of the curve during the elimination phase indicating enterohepa&%clrculatlon @tweﬁ@ srn
intestine and liver. @ N % \ @ @
The values for the initial elimination phase (ti2 eiim 1) Were about I@urs for mal&4 an ho@ foré
females, followed by a slower terminal elimination pdigase (ti/2 clim f about 56 73 h
and females, respectively. The area under the ¢ (AUC 0-0)) dlcé@ed a@ghtl&hlgher systemlc
exposure for females (37 pg/g x h) than for mal 2 ug/g x }3% \ % @
The mean residence time (MRTiy) of ﬂuoéram—@ted@?dloaang S s@t for ‘both genders
ranging from about 29 to 33 hours. % @ @Q Q ©§ @ &’

S S & o

& \ X S SN §
S) N SRS
Table 5.1.1-12: Tests 1 and 3: Phar kl %& pax@ete@l]o@g §dm§{ratl of [%ndyl-z ,6-
14,
Clfluopyram de% fl;l@thrg%omg%nen&lasm rv;@ \J@ %
% Q N
Test n° Q@ O\& @Test@§ &@@ @d S @@est 3
Dose Y N mglkg bw &@ @ &S m /kg bw
O A <& ¢
Experiment o\@ S Sil§ low@ose S o @\Sln low dose
Duration (h) N @@ & O 1687 O N \@ 168
Gender \{@y@ § «@ ﬁ}%e §’ & S S Female
tmax [h] measured S Q N NN 07§© @ (05 {é@ 3.0
S Y
tmax [h] calcula%\@ @6 O & qi\@' RS § 3.3
o N L w2 S N &
Crnax [ug/mL@@measured 2 N1.78 @ . ~ 1.50
Crnax [ugf@f;] calculated@Q § é@? I(Z@ < & 1.43
t1/2 abs [] 59\ N o @1%3 & QO 0.4
el & S & & wug D 9.8
tipama[h] O O & O O & ©@ 72.9
AUCo.» [mg(L*h] O @ R @@22 @ 37
o Q] @ &
MR T [ . Q 329 29.1
MR T [h] s§ SR CAERY; 7.3
MRTuo ] oo 0 Y o (s 21.8
< 9

. Y . . .
Exponential anglysis was%ﬁrfo .‘i?i usm&ﬁ aV@age values of plasma concentrations of four animals for the time range of

0 to ho@post 3

D. &%@ Ex @101@ <
E)@lon @@%s ah@’)st @npleted 72 h after administration. At this time, males and females had
excret@ore than 98% of the administered dose via urine and faeces.

Significant sex differences were observed in the ratio of renal to faecal excretion. Excretion in males
was slightly higher by the faecal than by the renal route of excretion (53% faecal and 45% renal of the
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administered dose). In females, renal excretion was higher than the faecal one (39% faecal and 60%
renal of the administered dose). Renal excretion in females was faster and the values in the individual
sampling intervals higher than in males. On the other hand, faecal excretion and the values ithe @
individual sampling intervals were higher in males than in females. The total excretion via urig an@§
faeces was comparable in the individual sampling intervals of both genders. & @

Bile duct-cannulated male rats showed a total excretion of 99.5% of the adiffihistered dose hen ﬁun
radioactivity, 86.8% of the administered dose, was eliminated via bile aﬁg further 1 A> \ ﬁrme@
Already 86% of the administered dose were excreted via ¢h@ bile w1th1n@e first 24 h%}s \ @ @

@)
Details of the cumulative excretion of radioactivity are glve Table 5 12-13 sa) o@dose©

administered) and in Table 5 (% of dose recovered), @ $ @ @ @g}

R
The residues of most of the organs and tissues O@e and females r ra@were f@w (<®% % abthe d@e)
Negligible amounts of radioactivity were fow‘%il in tl%cskm 04 %73’0 &@’Of thedadm \%tereﬁlﬁ ose.
The radioactivity in liver and GIT was slightl®) 1gh@(abo@§90 I@f th& min red&dose) % .

S

A slightly sex related difference was obsg%ed fi @he ﬁQSldu m pe enal @ where feméles s \{{ ved
about 3 times higher residues than pjples &Nl an@ 03 }@fﬁest%@sﬂu were
detected in erythrocytes (about 0.1 Qé&well@s in @er (aBeut 0 69 @Mney (about

0.05 ng/g) ), the responsible orgaus for @egradation ahd e 1on.¢c$he c@%ent ns%@the other
organs and tissues were low and r%ged@om %@04 @@ qu@ ©© ©© S
@ Q SN

S S o
o > @@ 5}@ Q &©©\
@%
QNN
&§ Q Q S ©@
$F5ES
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Table 5.1.1-13: Tests 1 to 3: Cumulative excretion of radioactivity in % of dose administered
Test n° Test 1 Test 2 Test 3 o
& &
Dose 5 mg/kg bw 5 mg/kg bw 5 mg/kg bw, 4
@
Experiment Single low dose Bile fistulation experiment @Single low @
Duration (h) 168 48 o 168 Q\Q
< K &
Gender Male Male ) Fefale ¢ ¢
S
Urine @ @% oy \} @)Q K
4 5.46 & - X @ s & .0
S © ©
8 12.16 Sy Q &~ 668 O @
4 4 \©)
12 17.96 & N Y V.9 O
S O O o %
24 35.44 &9 ey N S wn
R © O SN °
32 v ®.29 < & S f@ @n
ol S
48 43.77 SOLS &> 10416 &% 19 & 5734 §
\Zj o N @
72 4491 R O & ws@\. S RS § @Szg@
96 4522 & © o D m@ G 598y
D T Q \Sj \J
s o P & D8 T
N ¥ @ @
144 4539 o § @5 g & {\@ & & 60.31
D
168 U544° & e w0 AT 6044
@
Bile g\g y @@ 9 D xb . © é& & o @
L& S FS w§39.0@» &© \/f
o B .
8 mg ®© -~<\\ - N T @
0O O
#p & o O J & Bews g
v N R %
2 =2 S IS 8668 @
Su| & & & | & wmo
’ S ~ N
Faeces \?\) A S © Ué’ é =
M, 40\))& @@% RS g@ 25.12
48 O o 9] .9 G5 37.12
9 (S
Ao ©52.3§@ R % @ - 38.86
N @ > .
96 2 5593 K@ N 39.23
S .
0L Sy ® Pl 39.36
Ke4 @5, ©
144 \gy° 529 x@ S 39.44
&
1§@§\ % /&M v s 39.49
AN
Sumexcrded | & Oogapy O 99.51 99.94
& @
NN
@’ @@ N o
S
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Table 5.1.1-14: Tests 1 to 3: Cumulative excretion of radioactivity in % of total radioactivity recovered

Test n° Test 1 Test 2 Test 3 o
Dose 5 mg/kg bw 5 mg/kg bw 5 mg/kg bwo\@ @éb
Experiment Single low dose Bile fistulation experiment @Single low @
Duration (h) 168 48 o 168 Q\Q
Gender Male Male % Fe@%eo § G
Urine © @% oY }\ @)Q
4 5.49 N @Q @ oy & 5
8 12.29 G SR @ 5 §© 16.68 <’ R
12 18.16 ¥ N W] 0.9 O
24 35.83 NN
10 > ws & Y @@ o ———Aﬁ @
48 44.27 @9 UO\\ o 10.3 &% © & 5736 §
72 45.43 va S & @;%av o L& @%310 ©
96 s Oy VLS OO SOk
120 s < | S @2 & O 9 g
144 @1 @ € & ) e &@ 2 & 60.34
168 95960 & | & . o & 047
Bile . & o & ¥ S o [ 9
@& LS LS S O S
IR N
@ & o O W & B
@ a2 S Ty 4
O ug ol N
Faeces \?\) &\ (&N . O Uéa\ & %\
Y R 25.13
48 O g5 Y 9 .90 Yy 37.14
2 ©52.9‘§@ R @@@ o . 38.9
@7 96 . 2 435 A@ AQ 39.27
Ov120 N £5 £% 0| 39.4
144 195 v 53&5%? @ . 39.48
1@ )’ /g;%?m Q mv 39.53
Norm.—fg%g?r 0&? O O 1.001 1.001
S
E. § abok@n .
@ & <

The idg?ﬁﬁcation rates in the three tests were high and accounted for 80.3—83.1% of the administered
dose. The parent compound was of minor importance and represented only 1.4-1.9% of the
administered dose in the faeces of test 1 and test 3.
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The metabolite profiles of urine, bile and faeces were different and 23 metabolites identified in total.
The main and prominent identified metabolites were sorted and summarised in Table 5.1.1-15.

r

D
Table 5.1.1-15: Main and prominent identified metabolites (sum of urine and faec@) @
A @ @@
Test n° Test 1 T@t 2 IS Te%ﬁ
P o “
Dose 5 l@/kg bw H mg/kg bw .| ~5 mgkg b&
N =
Experiment Sin low dose @@ fle ﬁst.ulatli%@ @glevl\g(@
o @ experiment Q@ doge) X
Duration (h) %@ 168 | . 4° ass @
7 e (S 2
Gender @g Maley @ M Femald
o Y > 8
LN 9 O Ybof d%@@dtered% v
O g ‘o7
Common metabolites: S oo T 708 & s
RN i N @
fluopyram-7-hydroxy (M08) 5\9 > N 15.@ &% D2 2 < 7@
. @ S © 5 N
fluopyram-7-OH-GA, 2 isomers (M09) O N Y AR % € 27,@ & @.1
(@) .
fluopyram-8-hydroxy (M18) A S 5N § fﬁ@ N &@) 8.1
) S NV q 3
fluopyram-8-OH-GA. 2 isomers (M20) « 2 o2 | & 0D & 65 | 1s
. N fo” &2 @ﬁ © o
ﬂuopyram—enol-GA,21s0mers@)4) KQ 1 9 167 0.5
) ] —
fluopyram-7-OH-phenol (M B) S N Y 9.3 1.3 @ 3.9
N
ﬂuopyram—7-OH-phenoL—conjug@% (Mg, and 1\@§ }@ ©®7 & o 5.§ 4.0
- S Q N N
fluopyram-7-OH-met -sulforfe@) (Mi@% @ § X 0.8 S) 9.1 0.9
O N N~ <]
Various hydr@mxl@(&y—p O%HK(? So\ﬂconggates \© Q@% @& @@ 31 23
(MO7+M17+M2AEM23 1\ A ' § % :
Q © &
Pyridyl-label sQeciﬁézan@etantes: N9 e b 13 47.6
D ‘o7
Nuopyraniysidyl-acetic did (A &0 O n O 5.0 37.8
A
ﬂuopyr% ethyl-di@%@(M?;Q@ &oﬁnjuga@@% wa&h@ %1 s "\@ 49 45
glucuronic acid (3 is§mers M39) &7 LS N ) ‘ '
w % \)@J \Y,
ﬂuopyram—pyridy@arbog@ﬁc a@%\/lﬁ% LN g (@O 0.7 0.8
©
fluopyram hy-P (Mﬁ@ ‘N o, 9 @5.2 1.3 1.6
) \Vj
fluopyram -hHydroxyethyl-GA (M$) &% |D 37 0.4 2.9
. © Q ) o
@ \ @J Q
Flu&g%ram was extensi m@ﬁ%oli an metabolites identified. Molecular cleavage in the
range of 42-48%, of the adn&@ster@ dosg Was observed in both genders represented by numerous

label specific
distinctivel

enol- ?@(M

e

@weg@
Three m@ﬁbol'

a
grou§s©(ea

X
two isomers of fluopyram-7-OH-GA (M09), 8-OH-GA (M20) and

Q

nted%” 12%2of the administered dose.

etab%ixte:ﬁe arifount ofabel specific metabolites in the bile fistulation test was

w%e theQimajor metabolites in bile. Following enterohepatic circulation, the

conjygates «;&
cldavage @he mo ecul@" hese metabolites were mainly excreted via urine.

ved “and their aglyca partly excreted via faeces and further metabolised by

A sex @erence in the ratio of label specific metabolites was observed since the amount of fluopyram-
pyridyl-acetic acid (M40) was about three times higher in female than in male rats, and the amounts of
fluopyram-7-hydroxy (MO0S8) and fluopyram-7-OH-phenol (M13) two times lower in females than in
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males. fluopyram-ethyl-diol metabolites (M38 and M39) were about four times higher in males than in
females.

It is assumed that the proportion of the three metabolite groups (fluopyram-7-OH-GA (M09), H S
GA (M20) and enol-GA (M04) formed during the first pass effect of the parent compound in the hveg§
was different in males and females. Following enterohepatic circulation, thgse metabolgsd were
degraded and different label specific metabolites obtained. The degree the type of the Q@I
specific metabolites in turn were responsible for the differences in the e§ret10n behavipur o@aales

and females. S @))
Ry N N v
©@ & @Q @

The proposed biotransformation pathway of [pyridyl@ 6-'“C]fluo @am 1S pre ed 1§gur 31, L&©
2. The ethyl linking group of the molecule was s preferred@e f?@ degr& 101&T e I@tabol@

transformations detected were: Q'?Q} \ @}

° <
e Hydroxylation of the ethyl llnklngQro f t Y%parex@ cor@und f&)rm1@ ﬂuo@zram -7-
hydroxy (M08) and 8-hydroxy m boht d &

e Further oxidation of ﬂuopyramg\ﬁhyd&}y (N@ ) an@S hy@r Y. n@abcges (M18 an@QO)
leading to the fluopyram-enol fietabgtite (l\éﬁ

e Hydroxylation of the phenyl@ing %mg f{ﬁ%pyr@{l&}\7 OI@-’ph éﬁ (M§

e Conjugation of the hydéylated metabohtmam@mt uc1c @ an&o a lower
extend with sulfate. @

e Hydrolytic cleavage 89 subsequ 0x1dat@1 to ﬁnamly@op@am py@yl aétlc acid (M40),
fluopyram-pyridyl- cvé\l“bo?lw a§ (M) and}ﬂuopﬁsam @hyl -diéb (M%S) and conjugates
with GA (M39), @2 o

e Further degradatlon @the @Bhenygﬁg was le@ pr@gment tﬁ'eact w1th methoxy and
methylsulfm@” > NS

& o §& & RN
PN NN S
o O SRS S o
¥ S 0 O «F & D
¥ N 9 & o 9
o\@ % %@@ b\ @Q \@7%
N & \§ s \§ RN
SIS
5 & & & .~ S
ORI AN S RN
@ 9O g © o .0 %
A N
= § g 2L
2 @ @ N
& 2 Q N
Q N S0
N N S & &
S @ﬂ&@\ O
@%
N %%gf § N
&§§ Q S ©@
AN
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Figure 5.1.1- 2 Proposed metabolic pathway of [pyridyl-2,6-"*C]AE C656948 (fluopyram) in the rat

Cl CF
CF, O = 3 Cl o
AE C656948-phenol-GA 3 L | CF, O Hm @6
; : N N conjugate w ith
conjugatfe w:th Ho g]ucuromc
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@\ )
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o o %
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« &, 07O CF@ > A &
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CF, 0 HQ CN N CF RN ‘_@Q
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@Q S 6@9 \®\ ® &
S Q N

J, @§ NNV
S og%@ CF,

\QO &\
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HO
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9
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/ @\ N @gonjug&tgvith O\le &
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©% S 7 -hydié%y “pher QrSA @AE C656948-methoxy-di-OH-GA
conjugate with ~Q) Q) S /
glucuronic ac& AN & G
AE C6569 = | 3
hydroxy -GA o b > HO SN
N Cl ° i °
N M z AE C656948-pyridyl-carboxylic acid
N
HO,
N 3 conjugates with
AE CGSGS@yri@ace ic & \Qﬁ - glucuronic acid
<& @@ §9 = | 3 AE C656948-ethyl-diol-GA
@ =
@ Q@j @© HO N GA = glucuronic acid
{\9 N @ g, OH SA = sulfate
N @@ v o@ AE C656948-hydroxy-PAA metabolites in brackets are
Q Q postulated intermediates
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The toxicokinetic and metabolic behaviour of the test item can be characterised by the following @ts:

&

II1. Conclusions

N

D

Fluopyram was rapidly absorbed and quickly and efficiently ehmm@d from the ﬁ@dy 1@]
tests.

faecally and almost complete 72 h after admini {Ation. The ¢ retlon behamur @Q}lale
female rats revealed a sex related difference: l%nales excr@d more an ste@nal&gand
males more and faster faecally. The values fof\the total excigon were cotparal

Based on the bile fistulation test, the syste@%c bloavallab@ty S abc% 8%azof the @%ove @
dose. The predominant route of excretw@as biliary and abo@87% @lmm@;jered @ose
excreted via bile — and already about 6% of the ad ste abdose Withinthe fi s%24 h@%?s

Considerable enterohepatic c1rcu1at1® was @ h biliary argﬁ enal e%etlon in
the bile fistulation test compared the Xc@lon in“the @v dose¥ests b@%he
different metabolite pattern in bite,ahd ffwuri e\ % Q

)
It was assumed that the three @m metabolit® grquﬁs in b@ (ﬂ&%yra -OHEGA (MDY), 8-
OH-GA (M20) and enol- G@O@@vere@!‘m rm §pas the ent compound
u@

in the liver. Following rohq@tlc cﬁeulatl(% th onj he small

intestine and their aglycaartl%xcre@gl ece @ € g re also parﬂ%re absorbed
and further metaboh@by cl%‘avage the(&lec&@ Th@ meta olitegyy ere%glamly excreted

via urine.

No significant r@ldueséé\ema@d 1@}% bales of th@rats @sa&ﬁﬁice 168 h after
administration (fnax. %% of i@ istered dosed>® w\g
The identification $ in Gll tes@ hig&@ d ougted fo&%out 80-83% of the

administereg dose. reht cgmpoung was & minor impdtdance @nd represented only 1.4—

1.9% of t dm@istereo%s ﬁaeces of Qgﬁmal&rats @@
&

The metab%@ran&aﬁens d%ected v%l%re: o @ @

%é\@’@é&“

> S @ ASHEN
@ydroxylat;o@of t@ethyl inking gro@ of the p%@lt compound forming fluopyram-7-
hydroxy ( ) and —hy@xy n@tabomﬁs (MAR) and%MZO)
Further gxidatigh of f@pyr - —hy\(f%xy (M08) and 8- hydroxy metabolites (M18 and M20)
leading to th@op Ta- eré%n llte@M)

Hy(h@cylatﬁn 0 ph fiyl ringgivin pyLam- 7-OH-phenol (M13).
@ylugatlon of h@oxyla\wﬁ Oht@s mainly with glucuronic acid and to a lower

@end with suffate. Q
ydrolytic @va and sequént 0&1@1011 to mainly fluopyram-pyridyl-acetic acid (M40),
ﬂuopyramﬁvynd@ lic @1d %@,%3) and fluopyram-ethyl-diol (M38) and conjugates

with G@QM39)
o Further datio f tl‘f@phen@ ring was less prominent (reaction with methoxy and
@sulf'@gl
® @& @ f’ é\\ @
Y O
Assessment contlusio applicant:

Thﬁ@udy @@/alid %id acleptable.

C&@Q

o

Excretion of total radioactivity (more than 98% of the admlnbgﬁ%ed dose) W@ ren§y a@

@
S
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Data Point: KCA 5.1.1/03 @
Report Author: N qQ
Report Year: 2010 N @
Report Title: [Phenyl-UL-14C]AE C656948: Distribution of the total réhoactivity in male a@
female rats determined by quantitative whole body auto@iography (%WBA)’\
determination of the exhaled 14CO2 and metabolic pedfiling in excret /,1@ G
Report No: MEF-07/456 A < N A
Document No: M-296623-02-1 Vi @ € A @
Guideline(s) followed in | US EPA OPPTS 870.7485; EU 91/414/EEC a@%ded by 94/ HEC; &@mdia@
study: PMRA Ref.: DACO 4.5.9; O%D 417; Japariese MAFF, 12 usan@47 Q
Deviations from current None % R 2} S & ~) &U
test guideline: Q@ ; @ R O Y
Previous evaluation: Yes, evaluated and acgepted &° @@v %, %«@’ @@ N %
Q @ XN S X
GLP/Officially recognised | Yes, conducted ur%er GL%fﬁci@% rec@sad t@ting facﬁitie@\ ) & °
testing facilities: 7 X f(\\Q @j ((\@
Acceptability/Reliability: | Yes S @ &W S ’ W\? D & S
N D
S s se e,
This study was already evaluatedQ% the, previous An@x Ii @sior@ a en ento@%‘s produced
subsequently (4dmendment No.g}- : Qu°pagéd34, the ani nupiber "73p" i@@abl&l , Part C was
wrong (mistyping error) ancéi@st béﬁsepla@d by "278") N & Q
é @Q o @ b @ "\@ 9
@ N A Q‘%

S 9 N
% S o ©§ @@ O« .
S © @% %ecut§> uminary O é& O
The kinetic behaviQur ouop%}@l (Q@ C656948)@f0r§& laI{lled wagth 1C in the phenyl ring of
the molecule, in gated in male an@%ma &Wistaprats sevént days following single oral
administratiob@ abput 3 mg a.s./ bog&@eigh@ w)aThe distribution of total radioactivity to and
elimination from dépgans “and tigsues were a{fﬁyse y ql@ntit 1% whole-body autoradiography
(QWBA), u@ng the radi%uminagrap@LGmchniq e. Ofte rat ddch was taken for sectioning at 1, 4,
8, 24, 2,120, an Y68 s aff admigistra@. A@ion o that, the excretion of radioactivity
ia uri d faeces: I irati d vi ired air were i tigated.
via urine an aece@a@ we@as e@a 1?1@ Vig@xpg{ air were investigate
> NERCER
o o
astr@ntesti§ tract, distributed among almost all organs

v
tant)s verghe whole experimental period. The rats showed

) :
Fluopyram wag, readi Qabs@ed@ fl@I@I; th@
and tissues ﬁ@estigéq%d, ex&@}ed C

higher faee%l (65% for mates a§53 ferffales d48d lower renal excretion (32% for males and 41%
for fem@%). Less tha@O.l"/Qof the dmi@terei was expired as “CO, or other volatiles during a

sampling period of @\hou% Thi%}demo@ﬁrate‘k@e stability of the phenyl-UL-'*C label with regard to
A

fon@v\\t’lon of volatife pro@ s. @\ Q 9
s o N

oA < R

In male ratgQ¢he max quiviﬁ”ent d¢@ncentrations (= CEQmax: expressed as pg a.s.-equiv./g) were
reached fdg near@%’aﬂ ns tissued during the first day after administration. Within this period,
the re a\@ @alues Temafded on a comparable high level. For most organs of the central
compaitment{(e.g. 1, kidney), and the peripheral tissues fat, muscle, some glands (e.g. adrenal,
thyrdyd, eriar@’and" sal mucosa, they were higher than in blood at the times of tmax and tiesn,
su%esti ngva rapid clearance from blood and distribution to organs and tissues of the animals. Due to
the rel high values at the terminal time a delayed depletion of test compound related radioactivity
from the organs and tissues is assumed.
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In female rats, the maximum equivalent concentrations were reached for most organs and tissues
during the first day post dosing as well. The respective values remained within this period on a
comparable high level. Only for the nasal mucosa and glandula preputialis, the maxi
concentrations peaked after 48 hours. For most organs of the central compartment (e.g. liver, k@y)@
and the peripheral tissues, fat, muscle, some glands (e.g. adrenal, thyroid, preputialis, Ha@rlan)@’
ovary and nasal mucosa, they were higher than in blood at the times of tma, apd’for most of fHem
at tiesh. Similarly to the males, the absorbed radioactivity is rapidly cleared ffom blood and 1str ibuted
to organs and tissues of the animals. The higher values for the organs atdyesn indicate SStill 01ng'@
degradation (liver) and excretion (kidney) on a high leV@nd addltlon@ky a delayed d@plet& of @@
compound related radioactivity from the other organs. e @ @

@Q N &

@
From peak values, a continuous but slow decli@radmactwﬁ%ono@hat@ @)bsew@% for@%
mihigtcation

organs and tissues during the whole testing d Seve@x@a @an fible

radioactive residues were still measured in all of the@ except the juneal:body, onfyxone tﬁat had

reached the LOQ. This indicated that distribubon, &abo@ﬂ‘l limig&tion (@radl&actlw rom a]l

these organs and tissues as well as ex t10n @a urife andacces Were@tlll ofigoin roceéFes.

Therefore, a retention of fluopyram rel@%d ra%}actmg in a@/ of org\a@ andgglssues nve ted

can be excluded. Q@ K @\ % @ @ @ Q
&@%\Q%\@@@@@@@
Q I%/later@ls an@met S &© @@

L
A. Materials el O E AN
1. Test Material .9 O @

@
S

AN
ITUPAC name [3@hloro§ rom@yl)&ndm—ﬁl]m@} -2-

Q iflugomethyDbenzamide>  ©° &

CAS name &9 < Ben@mdé@ [2- [ﬁch 5- (@@luoromethy@ 2—pyr1d1ny1]ethyl] -2-

<

O (uifluoroniethy D (9CH. @
Codename <O O |[AEC36948 U = %
Commonngme ¥’ Flugpyram o "
Empiricg"]gfojrmula oD Q@@h@@zo & {@@ ©
CAS 16 . @ [658066-35-4won-labllled AE C636948)
Molar mass Q43960 gmo? o
Chemical struz@tf@: @@ R @@,% é\% Ch~ | CF,
Q0GOS Yy N
S o & I N
@ L9 QQ @ ISHEN
> ~ & 9 * position of radiolabel

Radiolabelled test mater$ [phrenyl- U@Hcl%% C656948

Batchno.: @° 633,04 (noglabelled AE C656948)

Specific radiggetivity)  43.85 MBq/mg = 2.31 x 105 dpm/pg = 104.05 uCi/mg = 41.28 Ci/mol

Radiochenyical pitity: O[> 98% (HRLC)

Chemicalpuri® = | €99% (HPLC)

Stablgﬁ? of ;@cor@mdz\mot determined

2. V@ 0.5% aqueous Tragacanth
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3. Test animals

Species: Rat, male and female rats (Rattus norvegicus domesticus)
Strain: Wistar QD
Age: 7 weeks (male rats) and 11-12 weeks (female rats) at the e of. §
delivery O @2 A
Weight at dosing: Approximately 190 g (male), 199 g (female) at \dy initiation > . 7
@ £ N Q
Acclimation period: The animals were acchm%d to labor: cond1t1 {9 in @kro OR® &@
cages on wood shavmg& in the test @aeility for &g ays@ior @th&@
administration. @3& @ @

test compound name and, indiyidual &mmal@aum@ Wel‘%@dls fyed;

Identification: The animals were @?‘uﬁed b}/@ﬁe car@@on V@ch tie stu@j num@
additional labell,%mg W@ﬁ wat@M- nsol@%’le spots on e tail. >

Diet: Rat/rmce mai na w\}ong o 38%3.0 157 ad @ztu@pplf@d

Prov1m1%1g 430 alsexa&}gst itzgrland (¢ er
ammal an@day)@st fegding e‘lz@% 6 rs prior to&m1§1rat1@§:ext
feeding £Q. 6 hours afiéy admn%stra}s@n O

Water: Tap water frdfi the Tocal mains s@ply @@%bztgﬁ% w\f@

Housing: The animdls We&?@p@der @jlvenkt%nd@gieré)cond?ﬁons in air-
%i‘ AN & &

conditioned rooms.

e O A . S S e

Environmental conditions

Temperature: . F21-23°C e’ @v NN
ity 0 Y N
Humidity: 555%, O 3¢ O « | O
Air changes: @»Q 90— @bld a@chagé? per@our ~ Q &
Photoperiod: \@ S 12@%&5 }@ht/ d@rk—cycl@ @ @

S N\ & > < %
4. Preparat@n of bsm%g@lutlo@ K @ @ §
Upon dehv@y the com@unds%@é)re @lve@n acet@ﬁﬂn@ For @ preparation of the administration
suspen&@s of test Qand st 28an ahquot spe@\/e radioactive stock solution was
concentrated nearly%t%dryﬁgss an@ﬁsusp ed 1N / queo &Tragacanth solution by treatment with
an ultrasonic bat\%, urln thwigual 1nlsétlo% he suspensions were stirred at room
temperature. &9 @ IS

For the premn@@ the 1n1§trat10&glspe§90n 0 the non-radiolabelled test item used for the
control animals, the compoundwas suspndedn 0.5%Faqueous Tragacanth-solution by treatment with
an ultr;@%c bath. ing ind@tdua § miffistrations, the suspensions were stirred at room
temperdtire. The aratio o&all a% ms@on suspensions was started on the day before

administration.  «_ @
N (g @\ Q @
@ S

B. Study des é§n angneth Q

All tests pen@me cor@ﬁng t current EPA, EU, PMRA, OECD and Japanese MAFF test
guidelin@%ﬁ’or s@omr@ the @mtratlon of chemical pesticides.
@ @ % S
BN

1. &)os& @’ @

Nlne T Were taken for each experiment. The suspensions were administered to the rats by oral
gavage= Each rat received 2 mL of the respective administration suspension of [phenyl-UL-
1C]fluopyram and each control animal 2 mL of the administration suspension of non-radiolabelled
fluopyram. The concentration of the administration suspensions was calculated to reach a target dose
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of 3 mg/kg body weight (bw). Due to different animal weights at administration (mean test 1, males:
190 g; mean test 2, females: 199 g), the mean actual doses per kilogram in the radioactive tests varied
slightly with the body weight. The amounts of the test item administered in both experiment@;&e S

shown in the table below: . QS
Q\ v
@ @ @
2. Amount of test item administered in both experiments @S S &
N
['*C] Administration suspensions @Q § G
% ° Q, %
Total prepared A istered per @"a,t g}g\ CJQ
Test No. and Target ©Q @Actuab@ an §
sex Amount | Volume | Volume/ dose@ Radioacti@ﬁty Amountc)” do @@rat @Q}
o N .
[mg] [mL] Amount r@ [d&m] @;@ [mgQ @/kg@ we@at
S S~
1, Mal 7.8 26 20mb /e 3% a5178 §6 @@57 o o\ S 19
, Males . o
06meh| B |© iy o | O & '8
2.0 @L/ , @ & &% \© R §
2, Females | 7.2 24 NS 0@449&@ 5054 208 |§199
#Omee | QI © &
§ @ \ RN
R o > § 9O ¢ O
After administration of the g olab\éﬂed te@ﬁte @the 14is W@ kept nduﬁlall g in Makrolon®
metabolism cages, which allgived for se@ate @nd quar%ﬁatl%@colle@lon ((%f urine aeces, and the
expired air. 2 é N) @ N
o 9 § & S o < X
s ¢ & V8
3. Collection of @reta@; w\g@ § @ é& é\
Urine was collect ely f(@ac ‘ﬁlmal ina ge rap cooled gyjith dry ice. The funnels for
urine collection d Wskt} demmeral&%d jter at thy end @ eachSampling period. The rinsing
solutions we @ram 1nt0 e sa @l\ the@%)rre%mdl rlne action. The radioactivity was
determined by 1qu1®sc1ntmatlor<}}§ountlng (LS @@ ) %@
o\@ % ?7\9 @ @ @@ \@7
& & S

The fae&es samples é%ere C’@i@cte&every “h separately for %ach animal before they were lyophilised
(freeze-dried), wergHed, and ho @em@ @thu(@ as%a en for determination of the radioactivity
X

by combustlon@; @@ @@ @@, 0@\% § @j@
G S N
4. Tra ﬁlg of expir@ P TIN § @g@ @é
Carbon dfoxide and offier V(@?les t%m @é@iredéﬁ were collected from four male and four female
animals. The respe@ abol wereSttached to a high velocity air pump and ventilated

Wlth%%& 2 L of airper rg?u he t-coming air was passed through a trapping system of
h

two gaswashing hottles gﬁtam@ a 1ol *mixture of ethanolamine/ethanol. At sampling, the exact
volume was det rmigd a@ quo%@‘adlo%ayed by LSC.

©@
5. S@ﬁce @ @© §9

The ammals @w @ew ﬁ@he radiolabelled test were sacrificed using carbon dioxide at 1, 4, 8, 24,
0@ nd st administration. The control animals which were used for detectlon of
pO%lble éhemo-graphic effects were sacrificed at 4 h after administration.

6. Sample handling and storage
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All collected urine samples were kept frozen at all times except during aliquotation for radioactivity
analysis. Freeze-dried facces samples were stored at room temperature.
@ &

7. Measurement of radioactivity >

The measurement of the radioactivity in the liquid samples was carried out b)@c All so @sam
and blood standards were combusted in an oxygen atmosphere using an oxi@ser. The relea ed !

was trapped in an alkaline scintillation cocktail and the radioactivity was (@ermmed by §C (@

@ & RS
8. Quantitative whole body autoradiography X Q@ @@ § é\g@ é@

S
The distribution of total radioactivity in organs and@sues was d &@ermined at @ious {Rthe péints @s
3

means of quantitative whole-body autoradiography=i adlolummo ph . For&his pu%’ose the
sacrificed animals were deep frozen at ca. -70 Q) and embe rbo ethylcell @e ( ).
Sagittal whole-body sections of 50 um thickness warg’ cut@ca ryormcrotome and

freeze-dried for at least 24 hours. The radl@c‘uv&@dlst@utlo th @'Ty Wf@le— dy secfion was
detected employing a phosphor-imaging system. Te qu q@lﬁca@n (%equlv nt co@entr@ns 1@’ehe

organ and tissues was performed usmg 1‘F@spl & bl tandgrds fi ahob@lon.v\g
& ‘ﬁf% "\&j%@& &
<
9.  Analytical methods & @ \Q § \@ @@ @ @ %@)

o) >
Samples were analysed for parentScom@pound @nd bohl@ by {@LCth r@bactlﬁty detection,
with MS and with LC—MS—N%@meA@&lS for struc eh& at1 @ 5
% © ©
N O @ & @ .9 2
10. High performance@@qmd@romﬁogr @ﬁy (QPLC %, @ ‘V\,

All analytical samples:in thls@dy were 1n®st1gaby QIO-I§LC The H}&@ -methods were based
on the use of reve pha (ﬂ@’ms a@d a 1dlc‘7§r neutr ac@z)mtn methanol/buffer (pH 7)
@d a

gradient. Detectio form@by% (270 nm 01s&ope %@yctor equipped with a with
glass scintillatoryiea mg ceIsL

S o © &Q} § o
11. Mas&r}spectr(@etrmsyfb S ©\ ¢§ é&%

The el -spray 1on%ﬁon @ spetira (ESI) W@Obt %@d m@r with a TSQ 7000 instrument, with
a LTQ or w1th aT8 aivum Witra A]@nasS§pec ometersThe FT-MS spectra were obtained with
an APEX I 7 Fou er nsfoxm N[g%ﬁ trometer. The HPLC instrument used for
chromatography&was @A 0 The flow fro e HPLC column was split between UV-
detector follm@d by c@wlty@etect@ and % WIS spettometer.

o O
12. L@ R-MS- @ectr@er %'Q @ @

The 600 MHz NMI@pect wer cor on \@RUKER AV 600 instrument. The HPLC instrument
use@%r chromatograph <@as a& glle P \'l 0. After the HPLC column the flow was split between
the UV- detectO@fQHowe PE@mt and n Esquire 3000 plus mass spectrometer. The compounds
were trapped qn” an RE on @olyn@ triggered by their quasi molecular ion detected by the

Esquire mag®$pectro Afterv\\ffap i@dg the HPLC peak, the SPE cartridge was dried. The sample
was then é@nsfe@d 1nt@ e N@@R probe head using the solvent specified in the spectrum header.

&
13. @ﬂen@an@h racterization and quantification

Inéiwdu @rme samples were combined and adjusted with formic acid to approximately pH 2. The
sampl afterwards partitioned into an unpolar and polar phase using ethyl acetate as the first
followed by methanol as the second eluent. Both phases were concentrated to the respective aqueous
remainders, filled up with ammonium acetate buffer (pH 7) or water to a final volume of about 10 mL
and adjusted to a pH-value of about 7.0. All further purification steps of the unipolar and polar
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fractions were performed by semipreparative HPLC using the above mentioned neutral or acidic
HPLC-gradients. The purified metabolites were identified by spectroscopic methods (MS and NMR).

s
5 &
@ &@ @@

II. Results and discussion

A.  Distribution of radioactivity to and elimination from organs and tiSSues

Q S
In male rats, for nearly all organs and tissues, maximum equlvalent&%mentraﬁons@vere @ﬁche@f@
during the first day after administration (Table 5.1.1-16), ©) @x y\g\ \\ @@ @
Within this period, the respective values remained on,a comparable@h level. F t@nost @Q?gan@ﬁ the &
central compartment (e.g. liver, kidney), the perlp§@§l tissues fatmuscle, som@glandsQe g @ren%

thyroid, Harderian) and nasal mucosa they weregfiigher than in lood%at thespime <Z@f tmax and t

(Table 5.1.1-18), suggesting a rapid clearance blood an@is‘[rl}% on %jorgagi andtt%
animals. S 2

Q @ %
Due to the relative high values at the te%inal nge lay@eple@bn of @st @m @ related

radioactivity from the organs and tissues:ds assumed. ’Fh@ tis e/b 0 %conc atlon ratio : §ere
highest for liver (factor 4.6), followed by th&\asal cos& own\fat (2Y), and
adrenal gland (2.5). The relatively léwest ptake ele thy s (0.6)
and vitreal body (0.3). No relevan%@ffer@es of the equlvaleg con ratl®s at and@&ur hours
after administration were detecte@for %e per@nal angd br » i fatt@ 1s Aft@ his- cgw\flod higher
values were found in the brownat.

Ny \
The tissue/blood concentratfen rq{os at n we hlgh@§t for tﬁ@ na@ muco% (24.3), kidney
(6.3), liver (3.9), and thedjarde@n €2 ang enal 3. 4) gland 0@ Vah%@ were detected in
thymus (0.5), skin (0.6) 4nd w%al bod?(o R S
g &L & v\;\ & & o
Similar to the res @le rat f ats the i&@xml eun/alent @pncentrations were reached
for most organs tlgyes in ﬂge c%xrse of%@ ﬁr%%ay aﬁ@ ad 1str@§n (Table 5.1.1-17).

Within this ﬁlod e rq&@ctlve@alue&mma@ed o&@ comparablg) high level. Only for the nasal
mucosa and@landula preputlahs Ghe n}%lmu \eonce@f‘ratl@s pea@d after 48 hours.

For m rgans of @cen@ rtment (e. @le&:@dﬂe@ the peripheral tissues fat, muscle,
some glands (e.g. adeenal, thyroid, preppt lis ‘Nardegian), o and nasal mucosa, they were higher
than in blood at thgtimes 0 tm d féxmost@f thendalsosat tigsn (Table 5.1.1-19), suggesting a rapid
clearance of absg@oed ty f@h blo?)“d an(@lstrln to organs and tissues of the animals.

<
The higher es for theéi’ganéwt tissn 1ndre@<?>e t@?lj ongoing degradation (liver) and excretion
(kidney) on a high level @nd 10n3§= a pletion of test compound related radioactivity
from theQjhter organs. @9 @ %

The %sue/blood co‘i@entr ion raties at @%( were @ﬁrst of all highest for the glandula preputialis (factor
80.2), nasal mucosy (5. @nd ‘hrown fat (4.9) followed by liver (3.6), glandula infraorbitalis (3.6),
adrenal gland (@ék) Har erla&g‘fand@ 0) and kidney (2.6).

The relativelgytow. s*l.%lpta was found for skin (1.0), spinal cord (1.0), uterus (0.9), lung (0.9), brain
(0.8) Vitréﬁgiod 8)othymus (0.8 and skeleton muscle (0.6). No relevant differences of the
equivaler@con atiofis unl$4 hours after administration were detected for the perirenal and brown
fatty t;é%es er th% perlﬁ@ gher values were found in the brown fat.

T &ssuod @hce t10n ratio at day seven was very high for the glandula preputialis (factor

21 Sl icant lower values were calculated for the nasal mucosa (31.6), liver (6.2), kidney (4.8), as
well a{ Jhe Harderian (3.6) and adrenal glands (3.2). Lowest values were detected in thymus (0.5),

vitreal body (0.6) and skin (0.5).
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Table 5.1.1-16: Test 1: Individual equivalent concentrations of radioactivity in blood, organs and tissues

of male rats

Equivalent concentration CEQ [pg a.s.-equiv./g] @ y 6
Animal no. Q\ Y
S @
129 130 131 132 133 (@4 1354 1@@
N
Organ or tissue Time of sacrifice [hours post adgnmstratlon] (\@ S G
%
1h 4h 8h |(24n 48/& 72h @0 h} 168%
\)
Blood 0.837 | 0404 | 0.695 | 0.628 @33 0.247@ o.g§ 063 ¢
N S
Liver 3.873 | 2433 | 27399 | 1.617 &51.196 | 0983 0%%3 90.24%}
3 9 N LN
Renal cortex 1561 | 2.037 | @540 294@% 3@6 31 Po.86s 0.846
Renal medulla 1338 | 1.049 % 1.7269° 1@6 %089 @o ...é 0477 | ™0.243
S B 3
Kidney total 1450 | 1543 | 283 (7%)3280 222@ 1?% 0.6705D 0.394
REES ©
Brown fat 2.263 | @523 {0.69%. T 0. 4@» &%5 ©o 16&9 0.115 | Q073
B 0
Perirenal fat 1.914 @%59& 0.@3 &157 9 0.085}\9 o,@s D42 Po0.028
. ‘Q N
Skeleton muscle 0.49%. ] 0288 | "0:440 Tvo.506. | 0 D202 0.1Q® 0.070
S c Q Y | © D YN
Myocardium 0985 | 445 @@0.7@9 04580 &0.38863 0.3@° | . 0.75 | 0.125
. w N ©
Lung 9108 0350 | 0298 | 03149 0282 | 0211 |S0.091 | 0.043
Y 4 12
Spleen 9 0.6 | oA .664 0.684 | 6394002607 0.143 | 0059
N
Pancreas 4972 ¢ 0420 063 &45 0.354| 0. 0.150 | 0.077
i o A N
Bone marrow = @.4&@9 0081 §.440 > 0410 022 |%0.146 | 0.063 | 0.028
SN
Testes § o Q’ﬁ%@ 203567 0.64F @55@10 03652 0244 | 0.127 | 0.059
©
Brain O A® ~,0.5585" 0269 &}93 5 0. 52§§ 0200 | 0.184 | 0.092 | 0.047
Spinal cord ¢, 0.680 | 0337 S\ 0.568) 0 573 0332 | 0221 | 0114 | 0.059
o < R D) U
Pituitarysghind O | 8716 333 087 @59% 0.328 0.22 | 0.108 | 0.064
O S
Pineal body Q) D076 o& 1,420 | 0443 | 0244 | 0.170 | 0.084 -
BN q
Adrenal gland @)Q 291 %1.0090\\? 1419 189 | 0.903 | 0.877 | 0446 | 0213
Q U U@/ B K \
Thymus @ O eﬁﬂo@ 0265 | 6d65 (00469 | 0236 | 0157 | 0.066 | 0.03
O 9 g
Thyroid gland O 0939 | 63549 @@o.g@b 0.871 | 0.501 | 0309 | 0.155 | 0.084
~) N ;
Salivary.&find .9 | Qoz2 [Posdd Qg\\ﬂ 0.759 | 0.439 | 0311 | 0.146 | 0.087
Qo AN % N
Nasakmucosa D 1333 | IB35 52194 | 2927 | 2249 | 2.053 | 2.072 | 1.524
] > N NS g
Skin 05649 £ 03364 0.532 | 0534 | 0266 | 0.181 | 0.088 | 0.037
%9
Vitreal body & o Kg@bﬂkﬂ\n 023 0408 | 0.613 | 0317 | 0224 | 0.100 | 0.038
Harderian gjﬁ 2 <§ 1:882 @on 0.814 | 2.118 | 1.187 | 0.782 | 0.418 | 0.242
© N
Glandukﬁz@lfrao $H ahs 9.926 | 0600 | 0795 | 0.684 - 0352 | 0.192 | 0.133

- $ Org@or tis s tﬁ?f visible in the rat sections but not discernible in the radioluminograms.
Va%s sho@v in italics and bold style: Maximum CEQ-values (= CEQmax)
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Table 5.1.1-17: Test 2: Individual equivalent concentrations of radioactivity in blood, organs and tissues
of female rats

Equivalent concentration CEQ [pg a.s.-equiv./g] @ y @
Animal no. Q\ Y
S Q
271 272 273 274 275 ,@6 2778 2@@
N
Organ or tissue Time of sacrifice [hours post ad%mlstratlon] (\@ ,,,@ G
TR,
1h 4h 8h | (®n 48)& 72h @01& 168%
\Q &
Blood 0.649 | 0.708 | 0.666 | "0.841 9@3 0.296 @ 0.18% | £o74 §
SN S
Liver 2796 | 2.844 | 3.03% | 2732 52092 | 1319 0.8%9 0462
) 9 N LN
Renal cortex 1.106 | 1.621 @5 209@\ 1504 | 115 00756 0S5
N
Renal medulla 1.053 | 1387 %.2.0649[ 2, 2% 153 @1 s 0523 |%0.390
@) > O @, 3 -
Kidney total 1.080 | 1504 | 1885 | 21944 1.77@ 1 330 |80.7375] 0.353
RIS ©
Brown fat 4101 | 221 k. T473] 0775 @3%4 @) 3 1& 0.148 | £071
: o .S
Perirenal fat 2464 | F896 1485 | s20 g%.lz%“ o,&@s Ho37 Poorr
9 . %
Skeleton muscle 0.51 L& 0450 | 0480 [“. 54% O. 5%75 §6 1%@@) 0.099
o
Myocardium L. @;ﬁl 07939 @@0.86@Q @% ,go 599 %3 0415 | 0239 | 0.149
‘o I ©
Lung w27 . 7&@ 0.664 0334,V 0368 | 0163 |0.084 | 0.047
g 2
Spleen ¢ 0.61Q (;5?3 G743 | 0927 | 0979 04039 0212 | 0.080
N S
Pancreas 1@94 @O 966(%5 0. %{@ @QSO 0.606% O.§ 0.171 0.085
B S o A NS
Bone marrow = @20@ 0,748 @%03 0. 583 089 | %.192 | 0.089 | 0.038
AN
Ovary § ol 1, N3 1406 2.102\3© 2@5 4.602% 1015 | 0465 | 0.209
© @ %
Uterus O O 18059 0.65% | 3:663 N789§° 049?3' 0.292 | 0.127 | 0.047
NS 9 q
Brain e v ~ 0.660 603 $30.599%1 0 ;92 M3O 0278 | 0.124 | 0.052
o < Lo O
Spinal cofd O | 827 @715 0,644 *@734 A 0504 | 0318 | 0.153 | 0.067
O™ s N
Pitvitary gland .y« 07% o.@% 0661 | 0773 | 0484 | 0320 | 0.159 | 0.069
. N o Q
Pinealbody &) 20791207 0.677° | & : - : -
Q U U@’ B K %
Adrenal gland @ O @?828 U035 | 2338 | 008 | 1.618 | 0993 | 0478 | 0.239
A ©
Thymus S @ 028 ;%543@@ 0590 | 0376 | 0226 | 0.096 | 0.036
) NN 54
Thyrmd@d L9 ®104 10780 122 1.061 | 0.757 | 0473 | 0215 | 0.102
SN
Salivary gland N 1.06@ 1.6 20954 | 0970 | 0.691 | 0.470 | 0.240 | 0.116
| @ | 2310, D
Nasal mucosa 1942 |52.330, P 2.855 | 3.410 | 4.226 | 3.587 | 2256 | 2338
Skin S o A@.m@fn 0.79 0.613 | 0.618 | 0393 | 0256 | 0.109 | 0.038
T 4 G
Vitreal bod@[ (& O 0217 | 6281 | 0447 | 0.652 | 0466 | 0262 | 0.127 | 0.045
© N
Harderm@glan@ D508 | 1.601 | 1.621 | 2.116 | 0.946 | 1.078 | 0314 | 0.265
Glandula 1nf@rb1ta),s§ ©2993 | 1.882 | 1365 | 1.051 | 0.778 | 0.504 | 0.309 | 0.159
G%dula@otldea 0.985 | 1.227 | 1.789 | 2.018 | 1.782 | 1.068 | 0.491 | 0.281
Glandu@Jreputlahs 5.020 | 13.832 | 22.657 | 47.156 | 67.447 | 35328 | 14.843 | 16.203

- Organ or tissue is usually visible in the rat sections but not discernible in the radioluminograms.
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Values shown in italics and bold style: Maximum CEQ-values (= CEQmax)

\@ Qb
S O

@
e o
Table 5.1.1-18: Test 1: Pharmacokinetic parameters derived from individual L@lcentratmr@s tlm% ata

of radioactivity in blood, organs and tissues of male rats % &)

Organ or tissue CEQmax[pg a.s.- CEQmax ratio Ygtmax CE@%ssP [ng %E h rat@Q @
equiv./g] organ/blood [h] a;@equlv. /g] @ organ/blead §

Blood 0.837 00 @ | 1 S 0063 O A e o
Liver 3.873 4.6172@ 1 @ R | O @92 @
Renal cortex 3.740 447 9 @ﬁ@ ﬁw\ 0.5\%@ (@\ °\i\78.69y\9
Renal medulla 1.726 206 ggj g 40 6oz O S @ °
Kidney total 2.733 j\ﬁ 3{%u N %0 39@ @27@
Brown fat 2263 & sen 7 J;\\&l v\ﬁ 0073 & @ 118
Perirenal fat 1.914 &J 02,29 o1 \ @OZ%Q @44
Skeleton muscle 0506 o 1.2 o & S| < oad @@ 112
Myocardium 0088> N saw1s vls . Z% @25, | O 199
Lung 0498 ol o a9 Qo.o@%y & 0.69
Spleen 0684 b % 2O | oo 059 &) 0.93
Pancreas ,@DQ 0.97@ N ) @ 1.1§ N1 ¢ @%.OWK\ 1.22
Bone marrow § &84 :\@ w\ﬂ\ VS8 - Q7 @@ ~ 0@@ 0.45
Testes of Does . & Lo o 2. & Suso 0.94
Brain @V © o533 ¢ @;gg@ S V1© .7 0.047 0.75
Spinal cpd™ @@%680§ é@ »Q%&gl § @? i 0.059 0.94
Pituitary gland «\\) 0.7%6 %o @) O.g& & Q\ 0.064 1.02
Pineal body @q@v 94209 |0 g% © |y <LOQ nec.
Adrenal gland @ I @Qzu.w@)@ LD 0450 P 0213 3.39
Thymus T et 9 | R oft @)@ 1 0.030 0.48
Thyroid@ ) %.929@? TNy 1 0.084 1.33
Salivary gland ey o @ 1&,@@%’) 1 0.087 1.38
Nasal mucosa P07 & 08 550 24 1.524 24.26
Skin NI 06 G Qs 1 0.037 0.60
Vitreal bo%@v 2o @@58 & ©@ 0.31 4 0.038 0.60
Harderia@ gland-4 1.8820 2.25 1 0.242 3.85
Gla@ & @@ 936 2.30 1 0.133 2.12
inffadtbitalf9 §
cEQ (Y Equivalent concentration [pg a.s.-equiv. /g].

Not calculated

Bold style Values > 1.0
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Table 5.1.1-19: Test 2: Pharmacokinetic parameters derived from individual concentration vs. time data

of radioactivity in blood, organs and tissues of female rats @6
e
. CEQuax[ng | CEQumax ratio CEQissn @ CEQ:@lrati
Organ or tissue a.s.-equiv./g] | organ/blood tmax [h] a.s.-equizy’/g] org%an/blo@@>
@ N
Blood 0.841 1.00 24 0.874 A LI g
% ? o\ Q, Z '24\9
Liver 3.033 3.61 ©F 40,462 624 O
\j D &
Renal cortex 2.09 2.48 2w | Qosis @ Shas S
Q
Renal medulla 2.298 273 @] 24 & 039 ,9 R 537 >
2 9 (N
Kidney total 2.194 2607 24 @0353% D ear6.@
o ¢ ST .S
Brown fat 4.101 487 9 S Y Q@% @6 N 0.96Y
QO @ 7 0
Perirenal fat 2.896 \53.44@9 Ss & @.01&@7 S @3 &
Skeleton muscle 0.542 O 06k 28 &% 0,080  « 1345
R %] N TN
Myocardium 1051 o w25 s |l G0 LS 2w
© . O N
Lung 07545 | @ 09y Y o4 @Qo.oﬁ} & B
X Q Y [ © Ol >~
Spleen 0927~ 2 st & g <7 abo. o’ Lo
o ({@ % @
Pancreas @4 A §1.19 @& 1 4(@ @0.08@ O 1.15
0 o
Bone marrow 9 1.2000 N § 1 & 0638 © 0.51
A
Ovary 225 e, 699 | 200 & 2.82
g 2 S . O] NS
Uterus S Ty | @ o0 & 24 Q" 0.049 0.64
N ) g
Brain SO oge0? 7 w9 @ s 6852 0.70
- o B KT 5
Spinal cord A A827 & | ¢ 90.98, S 1 0.067 0.91
o NECIEEN 9 QO |.©
Pituitary gland 0.84%9 | ol 4 > 0.069 0.93
o 2 ES )} NS %) (O
Pineal bp@ ) @ @ 1.16 & N A — n.c
o D @ o N °\
Adrenal gland Q| ¢ 2.828 o 336 1 0.239 3.23
N 3,
Thymus Y 5 9 o 0.036 0.49
®) O] °\ k
Thyroid gland @ ) @ﬁ% O 91319 |© 0.102 1.38
A CAREASE IN@)
Salivary gland S Q1B o 0.116 1.57
=3 - N T~
Nasal mié¥ea D 36 Y Ssorl> 48 2.338 31.59
S
Skin O e L@ ges 4 0.038 0.51
N B
Vitreal body U o6 o O 24 0.045 0.61
¥
Harderian glapd D508 | Q08 1 0.265 3.59
ffaor $ >
Glandula infraorbitdlis | ©" 2.993 Q 3.56 1 0.159 2.15
@ @ S
Glandutparotid D18 2.40 24 0.281 3.80
& e
Glandula pregytialissy> | - “67.447 80.17 48 16.203 218.96
N

*

Bold style

Not calculated
Values > 1.0

N Equivalent concentration [g a.s.-equiv. /g].
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B. Residual concentrations in organs and tissues

For males, until 168 hours post administration, the equivalent concentrations in blood, organs and
tissues declined down to 7.5% of the maximum concentration in blood, down to 0-6.9% in liv th S
bone, skin and some glands, down to 7.5-10% in further samples (e.g. spleen, pancreas, testes, ram@j
spinal cord and some glands) and down to 10-14% in kidneys, muscle, myggardium, Iu ,@3 itreal
body, adrenal and Harderian glands. For more details please refer to Table 5. (}@@ 220. & ES

The highest value was detected in the nasal mucosa (52.1%) and the lowestin the plnea]@dy \onb@
one that had reached the LOQ. It should be mentioned th@ reduction @atlve to CEQ?M w VI@S’

for all organs up to the test end. N @ @
@Q A S é

&
For females, until 168 hours post administratio@ equlvalent’onc@@ﬁr;m@ in @Qod or%ans ag%
tissues declined down to 8.8% of the maximum®@oncentrationin bloo@dow

the fatty tissues, bone marrow, skin, glandula 1nfra@§ﬁ1tahs®v1treﬁ®30d& te thymgs bram and
spinal cord, pituitary and adrenal glands, dows to @ e @1 n t@ nd t@rmd@land d down

to 10-18% in the Harderian, parotidea an% sah\@’y &@ﬁs m@)cardlum a@d skeléton n@é @Ver
and kidney. & @ &% \ é\g o §

The highest values were detected i 1n glaﬁ@ﬁla P ut1 (24‘%@©2nd @th @ sa (5@%) and
the lowest in the pineal body the Sthat- -ha rea:Qhed @Lo t showid entiéned that a

reduction relative to CEQmax Was @Vlo%s for a(%orga@and @ues @ to ]é@est @% F@é%‘lore details
please refer to Table 5.1.1-21. @  « @ @ N

~ O
@ 9
o & < @ SO
Table 5.1.1-20: Test 1: Pﬁrcent&g ratu%f th al e '@alen&onc@ati&@%n the blood, organs
\
eI

and tissues ov. enﬁ@mmu@conc atiohs (CEQmax) of maler%
e s ighs (CRQmar) @l male

O
@ & § @ %atuﬁ}k] C@andlv %i)me AC%Qmax

@Q © &\ & N g\ QAm no%@

& & P19 i o L 13| B3 134 135 136

g
N Y
Organ orogs@?ue g}g &9@ % T@le 0f sa@y ific@{hour&post administration]
AN N
&@ @, Ol h 4o @h v 24 h Q9 48n 72 h 120 h 168 h
Y
Blood Q\ 100900 %L@ZS 5&83.0@§ Z\S% 39.80 29.47 13.84 7.51
S ©
Liver @ @ q@./OO @’62.8@% T2 | 1.73 30.87 25.44 13.49 6.35
@D O &k .Y _©O ) o
Renal cortex <O © Q 4LJd | .46 \LOO 06y 78.85 89.99 51.64 23.08 14.59
S X
Renal meq@@ @@2 %50.74\ IOQ\“ 98.86 63.11 51.48 27.63 14.06
dney (ol N s
Kidney total N .04 56&4 @ 00 | 85.17 81.51 51.59 24.52 14.42
Bromgy?’fat v A 10@3% @ 10 N3O.81 20.37 11.06 7.33 5.09 3.22
Y )
Perirenal fat  @° r@o.og)@@ 3LES | 2133 | 821 | 452 | 462 | 222 1.45
> % S4 R
Skeleton muﬁ@ ﬁg 98.3 58,97 86.86 | 100.00 | 54.73 39.87 22.63 13.87
. Yy O & IS
Myocardlg% < < 199.00 | 45.12 76.48 66.96 39.34 31.23 17.76 12.69
)

Lung < & A Ki00.00 | 8621 | 7301 | 7695 | 5946 | 5164 | 2230 | 10.66

S .
Sp}c—f;@ Cf@@ v 89.79 59.87 97.00 | 100.00 | 57.63 39.32 20.87 8.56

$
PancregsQ 100.00 | 43.15 67.71 66.34 36.45 26.16 15.38 7.87
Bone marrow 100.00 | 58.07 90.96 97.06 45.38 30.17 12.95 5.78

Testes 86.99 55.25 100.00 | 94.66 56.70 37.84 19.74 9.18
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Ratio [%] CEQindiv.time / CEQmax
Animal no. o
&
129 130 131 132 133 134 135 | @56 4
©
Organ or tissue Time of sacrifice [hours post admin@ation] 0® A
S T D
1h 4h 8h 24h | 48h |O2n | 120h ﬁ?h
. K AN
Brain 100.00 | 52.63 | 8831 | 9378 | 52.047 33.05 |..1648 [©8.48 1
Spinal cord 100.00 | 4957 | 82.88 9431 1381 | 3044 6.7 8@?
S @ S
Pituitary gland 100.00 | 46.56 | 80.58 | 83.17 | @375 | 30.66. 1@ 397, P
¥ \S)
Pineal body 2952 | 2063 | 106890 | 3119 R17.12° | 194 les88 P ne?
9 Q ) @
Adrenal gland 10000 | 4920 | %0.19 2.6 44%5 342,78\ 21@? %@%@37
2 NI N
Thymus 100.00 | 51.95Q 91.@ | 92.04 J546.31%) 3(@’@ 13.01 { 5.89
A Y M © °
Thyroid gland 10000 | 5948 |. @18 (D03 77N 5395 | @325 Pl6.65Y] o
< )
Salivary gland 100.00 | A9.40..]>74.68) 7&9 é@sw 30107 | 14,20 40
S N S
Nasal mucosa 45.20 (Q%.SQK 7@%3 @0.00@@ 76&£J $3 &70.78_ | 52.06
i N N 7
Skin 100.@ 51.68 L 82.01, 82@'\& B2 1783 1357 | 576
Z 7 )
Vitreal body 9883 .|"100.00" 15&§§ 29 .49 &22.9@ 8 «38.92 | 14.55
Y )
Harderian gland tO\IOO.@Q 54& 43.24 Gypl112.5% 6,3%0@% %1.53 22.19 12.86
& O N \Y N
Glandula infraorbitalis  °~_ ] IQO.%)%) G2 $ 4128 | 3652 |®one. 188 | 9.97 6.90
@ X
CEQ Equiv tco@atiq&@g a.s.-@uiv, @ o\© é N Q\Q
n.c No@lcula d & @ > &9 © s
B SR N § & oA @
&N O NP RS
& £ .0 O « g @
N . SR
.9 %@ % b\ © @ fog
> o O & & N
A . @ O\@ Q° O\@ L O\@
D NS Q
§ RENIIAN > & >
o O ¢ .09 o O @
Q O 0 SN S D
¥ 9o KN & o
P e & @ o~
@7 o Q @ N
NN NG ERAN)
& N TIPS S
S ¥ & O
@ < Q & ©@
&S
<< O % S
S &Y
€& &
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Table 5.1.1-21: Test 2: Percentage ratio of the individual equivalent concentrations in the blood, organs
and tissues over the maximum concentrations (CEQmax) of female rats

Ratio [%] CEQindiv.time / CEQumax &S
Animal no. Q\ Y
S @
271 22 | 2713 | 214 | 275 | 276 | 2774 z«\z@
N
Organ or tissue Time of sacrifice [hours post adgnmstratlon] (\Q S G
. %
1h 4h 8h |(24n 4&&> 72h [ 1200} 168%
D N\
Blood 77.12 | 84.15 | 79.11 |’100.00 @3 3523 17§ &80 ¢
N SEOJNCN
Liver 92.19 | 93.77 | 10080 | 90.07 £568.96 | 4388 | 27%6 {1528
30 9 LN
Renal cortex 5295 | 77.59 | @Pol IOO®Q 86@2 $8.25. D359 1507
o 13 R
Renal medulla 45.83 | 60.33 & 89.8% 10@00 %29 64587| Inds | “v6.98
I g
Kidney total 2922 | 68355 | 8391 |o300.00-7 81, 6@ 60@2 33.580] 16éQ7°
1\~
Brown fat 100.00 | 5408 4.35.93 18@ @578 ©7 73| 3.62 @73
o, 0 K
Perirenal fat 85.08 fgjooﬂ& 48&1 N97 ©4.3z§% 2@ | S28 P o.ss
. ‘d N
Skeleton muscle 9420 84%5 | "38.43 §’IOO.®> 8 a%.% 32.42,@) 18.32
N c Q Y [, © D i
Myocardium 100.00 | 8.31 @82.@9 8591 &56.98@3 30497 | 2278 | 14.15
. w N ©
Lung 06,37 100@ 88.00 | 9430 @ 4085 | 2157 |O11.08 | 6.20
49, | 7
Spleen ¢ 65.8 ;@97 §§0.20 100,00 | B2 D 43487 2284 | 361
N
Pancreas J00.00 1962060 8398 § T3¢l 60.36 3§j 17.03 | 8.46
of A N
Bone marrow = @00@ 6233 @.89 - 48 ,§6 360 | N6.02 | 7.44 3.17
A
Ovary § o 4’9%? %62.0 93,75 1@00 70962 4482 | 2051 | 9.21
©
Uterus O j© 275.58 82,80 @oo \100(LQ§ 6325 | 37.03 | 1604 | 5.99
Brain e 100260 | .91.36 SN\ 90.6%) 89, 62 %65.08 | 42.05 | 18.82 | 7.80
o < R @ﬂ) U [
Spinal cofd O | 400.00 45°86.45 | 74%7 %80(\ 61.02 | 3842 | 18.55 | 8.15
o 2 ° D o NI X
Pitvitary gland .y o 92.64 1«@%0 \77 85| 91.0% | 57.02 | 37.68 | 18.76 | 8.13
Pincalbody &) 16800 =30, 74»\\4 69, 9] e n.c. n.e ne n.e
R N
Adrenalgland @ _Q aﬁ)o.oo@ 820Y @.48 ©71.00 | 57.23 | 35.10 | 1691 | 8.45
o © g
Thymus O] swd0 | (8238 @?91.@6 100.00 | 63.73 | 3827 | 16.28 | 6.09
~) Ny ;
Thyroid@d .9 | @000 29760 | 0288 | 9615 | 6855 | 4285 | 1948 | 922
Q
Salivary gland N 1000 @9 89.24 | 90.78 | 64.63 | 43.96 | 22.48 | 10.85
| @iz L =,,Q
Nasal mucosa 3913 5. 55.12 67.56 | 80.69 | 100.00 | 84.87 | 53.38 | 55.32
%9
Skin S ° Kg@m.%ﬁ 10000 | 77.06 | 77.60 | 4944 | 3202 | 1373 | 475
Y
Vitreal bod@( (& <§ 3330 [°@3.06 | 68.58 | 100.00 | 71.46 | 40.12 | 19.46 | 691
© N
Harderrs@glan(i\ ~0.00 | 63.82 | 64.61 | 8436 | 37.71 | 42.98 | 12.54 | 10.58
Glandula 1nf@9rb1ta),;§ 100.00 | 62.90 | 45.61 | 35.13 | 2598 | 16.84 | 1031 | 531
G@ﬁdMa@oUdea 48.81 | 60.78 | 88.62 | 100.00 | 88.29 | 52.90 | 24.32 | 13.92
Glandu@repunahs 744 | 2051 | 33.59 | 69.92 | 100.00 | 52.38 | 22.01 | 24.02

CEQ

Equivalent concentration g a.s.-equiv./g].
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n.c. Not calculated
C. Excretion and expiration ¢ >
In male rats, the major part of the dosed radioactivity (max. 65%) was excreted with faeces@d th§
minor one (max. 32%) with urine (Table 5.1.1-22). IS S
Around three days after dosage, the faccal excretion was nearly completed. @ﬁly a very 1nor of

the dose was excreted in the time range between 72 and 168 hours after%glmlmstratlo@ Th 1nar}@
excretion showed a slightly different behaviour because@clear plate%&%vel was n&aﬁreachﬁd wit:

the whole sampling period of seven days. \g @© @ %@

The expiration of *C-carbon dioxide and other “Cslabelled VO]%@CS was test Wltthm Qfor @a§
testing period of 48 hours (No’s 133—-136; Table ?1 -22). LesstHan 7% the tgal adn%fnste&
dose was expired during this sampling period: t two third\until | 2@hours @&1 ©thirdrom to
48 hours. This low amount demonstrates the stab@jy of@ phg}yl %@MC @el x@%h regg

possible formation of volatile products. Q @ é\g o % o

% @ ©
O @J\@bQ%©©© © &
In female rats, the major part of the d@d ra®30t1@ (méx. 53‘@Wa§§&cret w1t]§§€aece§§l the
minor one (max. 41%) with urine (T@e 5‘,& -23)@ Q\

Y
Three days after dosage, the fae@“ excre@(ﬁ)n wa\s ne ly co lete Ve mdi%part of the
dose was excreted in the time, rang BRtw 72 and &after ratlon SThe urinary
excretion showed a slightly ereﬂt\beh%our be@use &clear tea@% level S n eached within

the whole sampling period o%sev%days < @g oy

The expiration of '*C- c‘&gbon x1de @d o 1Cxlabel %Vola%ﬂes %s\te w1th animals for a

testing period of 48 hours (N@s)275¢278; Tabl @] 23©Les§§han ‘%’% oBthe administered dose

was expired during san@hn iodiggbout h:@ untifQ @s anQ%ne third from 24 to 48

hours. This low ax@nt d@mons@tes K stabili o@e plé@@yl [% iC @})el with regard to possible

formation of VO@ g cts.& \\ N NS @ X
©)

@ @K@j %&@§”\a
. 8B T o &
S @’@’&@ & & &
& @O\Q% @%\ %\@
SIS
5 & & & .=~ S
O AN S S
@ 9O g © o .0 %
TS e s
S\ L 4+ 9 @
@’ o & @ &S
°\ Q @\
Q N S0
N %@Q@’Q@@
S @ﬂ&@\ O
@%
&%“ﬁ@@
&§§©%©@
AN
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Table 5.1.1-22: Test 1: Cumulative excretion of radioactivity in urine, faeces and expired air of male rats

Percentage of total dose administered o
&P
Animal no. . 4
S
129 130 131 132 133 1340 | 135 @213
N Iy @HJ
Sample Time of sacrifice [hours post administ‘&tion o
1h 4h 8h 24h 48h |.“n2h 126h @§68h&\‘
Expired air v@ 0& g}’ D @Q @
KR @ $
24h & 0.040°| 0.049 =, 0.0 foa4, ©
Y O S
48h |\ 0584 b0 0078 | 0069 Q00657
“" @ O o @
&) o
Urine @ 5 j@} @ } = <
h| 045 & @ s Q} @@’ N
4h 135 | 471 P 03® | Ror 143 | Q869 14y
2 Q =, O
8h A 3.6 @}080 4.0b K a 3.@@ @§212
N
24h K Berey| e ©15.z§2 Qs .| 1239
T 5 e
48h N RENTY. 8 402235 19.17
¥ Z D)
72h D N S Y S @8.3%@ 2705 | 2334
@ Y [e5) QO
96h b e A e | S e 2 29.66 | 26.02
O N O N ) 2
120h 2 © & | a8 &P 3168 | 27.92
) Y O
144h | = g@ & @© Re; = S & é@ 2925
168h | @ L & & o & 2l 30.13
N .
Faeces @@ S S - «@\ S N N
S |LS* O O |« & a3 |00, 494 | 4657 | 49ss
@ 9,
\@ 48h % G A | % g s | e238 | s803 57.4
N N &
&S 7 o Sl < A > w , O 64.63 | 6048 | 60.93
A
o6h [V * & @ O x| & P s * 6141 | 61.74
) © S
12072 ol v oS s * 6202 | 6225
N4 © Q «@9
| P G o [(Ox o s * * * | 6254
9 9 \\Wg
2\ 168h S @* ,%S RZ @ « * * * 63.39
R (&) Q T § o
Total excreted 2045 135 | o362~ 5925 | 7592 | 93.09 | 9376 | 93.58

* \y\’ Faeces not ccﬁ%cted@ "\@ Q@ §

<)
@
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Table 5.1.1-23: Test 2: Cumulative excretion of radioactivity in urine, faeces and expired air of female

rats
Percentage of total dose administered @ Y @
Animal no. ®\ Y
S/ %]
271 272 273 274 275 276 277 2@@
. . e S &
Sample Time of sacrifice [hours post admm%ratlon ) ,,,@ G
% ° Q \g %
1h 4h 8h 24K%9 | 48h 72h 420 h 168:H>
Y% @ @)
Expired air - mQ @ Q§ f\\g §
24h @ 0659 | 00539 0.0 Soss
2 2) N N
48h & 008 @ 0068 K Dosiel o6
o YN © .
Urine LN 9 > PN ©© > >
1Y & & ¥ 0] < -
1h |_021 N & gl o = < Q @ >
4h 064 kN0 S| o P 1.81% L 6D7 H, 0.65 £36
@ B [N
8h @@C IR0 U325 g@g@ 38571 2 [Oos4
. 2
24h § | @ 13%  [su7468 199 | <Ne6.82 4 1927
X ¢ S NS ’
48h o D 9 @@gg@ D 27@9 &%66@)@J 2765 | 2853
72h NS S 1.9 ¢ 3550 | S8 | 33.50
© 403 D
96h ol O N §§@ 1D P378 | 3639
N
120h 5\% ol & 39 \@Q & " O] 4021 | 5810
144h ”@Q g @9 @ § ~ O & 39.67
[ @D NS %)
168y O | o o S g9 & L& 40.51
S N ~ 7y
Faeces ©© ﬁ\© Q & & v o S S @
¢ 24h Cu v g LR a§.68 2909 | 2836 | 26.62 36.69
o\ R D) N @ [
&@ 48h w@ § * \@ * § * SO 290 4227 41.78 49.50
72h [ * o X §* S é* N 44.13 45.57 51.59
oo B | QD o] &7 x D x * 4667 | 52.23
Q U U@’ B %
1mh | _OF D 20| O D @ * * 4722 | 52.64
SAEEN®
%144h Y o R =2 @@ * * * 52.95
L1680 | L B Q@ « O & Y« * * * 53.20
SN
otakexcrete 215 RN . . . . .
Totakexcreted k. 0212 0B @389 ] 3297 67.17 79.78 87.51 93.80
\ )
* Faeces not c%ollecte(@g &@ @N &©
2 .. < Q
&I E Ve |
R Q' III. Conclusions

o &
R
AN S
o S G . .
Flu@rram ell§ with *C in the phenyl ring of the molecule, was readily absorbed from the
ga@roint al tract of male and female Wistar rats after single oral administration. Test item related
radioa@lty was well distributed to all organs and tissues.

The highest exposure during the whole observation period was found for the gastrointestinal tract
(overexposed regions), glandula preputialis (females only) and nasal mucosa for both sexes. For the
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Gl-tract, this may indicate on the one hand a possible incomplete absorption of the administered
compound but on the other hand also a pronounced enterohepatic cycle between the small intestine
and liver. For the glandula preputialis of the female rats a temporary accumulation and S
depletion of test item related radioactivity is assumed. The high values detected in the nasal rnuc@ (s)@
of both genders resulted possibly from a retention of test item related radioactiyity in the nasa@mcus
High equivalent concentrations until the terminal time point at day seven wer@so found f({@ﬁver angl
kidney, likely due to their metabolising and biliary, as well as urinary excreti@i functions.

From peak values, a continuous but slow decline of radioactivity conc %tlons was, 0@erve@§)r aif@
organs and tissues during the whole testing period. %@%n days af & admlmstra@l q%%ntlﬁ
radioactive residues were still measured in all of them eXcept the pll'&K body whléf)nly d re&g d &
the LOQ. This indicated that distribution, metabolisif, and elimin, @n of rad10V1ty
organs and tissues as well as excretion via urine ani faeces weretill o%gom Qrocesses. Th@mfor&b
retention of fluopyram related radioactivity 1@y of the %gans and tiss x@stlg@jd ca

@

excluded. S
’ @ B S
i & %@@ g)\a @é} @}6@% 6§ % R
Assessment and conclusion by applicakt% \@’ \@ @Q % @@ © @j @§
The study is valid and acceptable. @§ O @} & (§ S é\g %y r§
SIS S O
&Q é \Q § \@7 @@ @§2 §y %@)
Vo & & 899§ ™
@ N @ @J@ ?° Q D
AN NEIVN S @ Q
Data Point: KB 5.0e1/04 € & g N o ©
Report Author: ﬂ N (/ K N 2
Report Year: 2008\ ) N
Report Title: [P %ﬁyl- @4( APC63 6@8 B%\fjlbu of t&g& totals &%dctl\ ity in male and
@ fentale %@dctcr@md ¥yuan tlw \x hok b(@y autckediography (QWBA),
@ %atum@lom the LthlLd @
Report No: NG PMER(Y7/457 <
Document No:x © @ 96485@4 1, v\\q N

Guideline(s) fo%ma@} % PPTS‘§°70 24?@ EULQY/414/€EC apfhded by 94/79/EC; Canadian
study:  © PMRARCE.: BACO £3:9; OFPD 41g; Japage MAFF, 12 Nousan 8147

Dcviati@rom current [N § @@r N < ©\
test guid¥ine: .9 & © v

Previous evaluation SO Xcs. eV \’atcdé@iacu ted %
S greal el o

SR
GLP/Oﬁ“is‘qu!y@cggni Ye@ond@(@’d ur%@r GL fﬁci@ recognised testing facilities
testing facilitigss @ K .

Acceptability/Reliability: R¥®s @ @ O

~ N

N @\ Qﬂxe@ ve Summary
The kinetic b 10 Qf fl %rra Q" E (3%6948) labelled with *C in the 2,6 position of the pyridyl
ring of the @ estigated ipmale and female Wistar rats for seven days following single
oral adm trat of @out mg {fales) and 4.5 mg (females) a.s./kg bodeweight (bw). The
distrib @Dtal réd 1oa ity to and elimination from organs and tissues were analysed by

quanm@tlve @y ayl adlography using the radioluminography (RLG) technique. One rat each
Was sec t'1, 4,8, 24,48, 72, 120, and 168 hours after administration. Additional to
th cretion of ra oact1v1ty via urine and faeces as well as expiration via expired air were
mvest@ed.
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AE C656948 was readily absorbed from the gastrointestinal tract, distributed among almost all organs
and tissues investigated. The excretion via urine and faeces was nearly completed after 72 hours. The
male rats showed slightly higher faecal (54%) and lower urinary (51%) excretion. For female ratssthe
urinary excretion was slightly higher (50%) as the faecal excretion (43%). Less than 1% @he

o

administered was expired as *CO, or other volatiles during a sampling [‘)-§d of 48 ho Thi§’

demonstrated the stability of the pyridyl-2,6-'*C label with regard to formatio volatile pr@@ﬁcts@ ©)
g .
% < Q\
In male rats, the maximum equivalent concentrations (= £EQmax: expr as ug a. swquw\
reached for all organs and tissues at one hour after ad@inistration. @;)r most or @ae ce@al

compartment (e.g. liver, kidney), and the peripheral tissues fat, s glands (¢.& adrenal, t@’md @

Harderian) and nasal mucosa, they were higher t@l in blood 4t tma and f@ liver Blso 4D ties 4>

suggesting a rapid clearance from blood and dls@@tlon to orgar% and@gssu ?f thgammals Forétlle

high value in liver at ti¢s 1 a still ongoing degradaton on a hlg@evel g ssu(n(ég @
S @@ &

In female rats, the maximum equivalen once@atmn@were@ea ? for ost o@ans @j ti
during the first hour post dosing as Well@cep for th% n nal @t which peaked aftggfour
hours. For most organs of the centr . g ne}%\the 1ph s, fat,
brain, some glands (e.g. adrenal, th %e utla@s Haﬁ@nan@ Va al osa hey were
higher than in blood at the times &f tmax“nd for llver%as uco 1an agd glandula
preputialis also at ties n. Similarly to theGmales,%he a bed oa& ap1 clearé\el from blood
and distributed to organs and- es@%*the an%lzﬁals e er \é@es for e b&fore 1 tloned organs

at ties n indicate a still ong8ing degrada onga hig evel i the Q%’ér apd additionally a delayed
depletion of test compoundgelate@ram@tw om th other orga%@ @ %@

v

% @ 9 6@ \© é& N @
From peak values oth g@de@ cor@mum@ut S dechne of@idloa&wlty concentrations was
observed for all ns tlss during the whol@es‘u » erl Sev@ days after administration,
quantifiable radi ct1 %\remdugs e stlll eas ﬁbln m@t of s indicated that distribution,
metabolism apPeli tioncyf rad&ctl @ fro 1 these or an tlssues as well as excretion via

urine and faeces wée stlll%ngo progesses,e ref ,are t10 ﬂuopyram related radioactivity
in any of: @%organs and@ssu @mve@ed c@ be exclu@

S
A o@ \ o
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A. Materials

1. Materials and methods

1.Test Material >
IUPAC name N-{2-[3-chloro-5-(triﬂuoromethyl)pyridin-Z-yl]e@}-2- @ &)
(trifluoromethyl)benzamide S <
CAS name Benzamide, N-[2-[3-chloro-5- (trlﬂuorometh)é%2-pyr1d1nyl@§§1yl
(trifluoromethyl)- (9CI) cn &
Code name AE 656948 e @@ O © 9
Common name Fluopyram N @ X @v @Q
Empirical formula CiHiCIFN,0 &7 Q e & o O 9
CAS no.: 658066-35-4 (non—l@gﬂed AE C/%69448)@ ~x O 9 «\@
Molar mass 396.72 g/mol & S

Chemical structure:

Q

Radiolabelled test material [P@ldyl-&?l‘l(j]@% C6®é48@® S > @\V «

Batch no.: | RFC633204 (non-labelldd ABNC656048) ¢ =~ O

Specific radioactivity: ¢ 5. 48@@(1/@5& 329 x 1@5 dpm/ug @48 %;ﬁ(h g = 58.75 Ci/mol

°~ | (Test 1
éﬂ g@& M)%q/mg@z 3@@ 10§@pm/gg kfﬁ’)s &@ﬁng 4128 Ci/mol
& @

Radiochemical puiiiy: > %@@ (H;@EC),\Test 1 a@’ > 9@9 (H@C) T@st 2

Chemical purity® %\ >{S99%¢(<\HPL%Test «gand Tést 2 §

Stability of te@con@@mdx\ @Iot dRmifted & @

2 S @

2. Vehj@\. @aq uséragac@q %Q@ S

@ N SISO L

3. Test animals @»Q &\ v © @

Species: @ @Q (&}(, md{@%nd@nale@ts (R@us norvegicus domesticus)

Strain: © %)Viss% S o

Age: m% 7 \@\@éks ﬁle pg\@ and%H 12 weeks (female rats) at the time of delivery

Weight% dosing: ' A}‘))mprxunate Q 07 g (male), 194-202 g (female) at study initiation

Sourde:

e ~ S
Acclimation %@0 %% '72» aﬁ@aals @re acclimated to laboratory conditions in Makrolon®
@ N ages%n w@pd shavings in the test facility for 8 days prior to the
N adfiinistration.

Identlﬁ@g ion: §9 = @ animals were identified by cage cards on which the study number,
& @@ @ ol st. (.:ornpound name gnd indiv}dual animal number were displayed;
N o additional labelleling with water-insoluble spots on the tail.

Diet: @Q Rat/mice maintenance long life diet (no. 3883.0.15) ad libitum, supplied
by Provimi Kliba AG, CH-4303 Kaiseraugst, Switzerland (ca. 16 g per
animal and day), last feeding ca. 16 hours prior to administration, next
feeding ca. 6 hours after administration.
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Water: Tap water from the local mains supply (ad libitum)
Housing: The animals were kept under conventional hygienic conditions in air-
conditioned rooms. QS
Environmental conditions N §
Temperature: 18-25 °C (\@ @ S
Humidity: 45-71% > N
Air changes: 10-15 fold air change per hour Q & @a@ 2
Photoperiod: 12 hours light/dark-cycle (9 & SN S
@ < @
g TF&e
4. Preparation of dosing solutions @ $ @) Q

Upon delivery, the compounds were dissolve %ch in. Fo&t}% p@raﬁ@ of @ ad@mstr@%n
suspensions of test 1 and test 2, an aliquot "of the re@ctlv Sradiodgtive @ocko Solution™ was
concentrated to near dryness and suspended q@@ S%&Pueoug a%g:anth@lu‘uﬁby treaﬁne%wnh an
ultrasonic bath. Q};\a @

For the preparation of the administrati ‘ﬁxﬁsus ﬁlon‘s\}f the@on—r %@lab@ed teg 1tem used the
control animals, the compound was s -‘ &1n 0 @8 aque: cous T@aca@ sol eat t with
an ultrasonic bath. During the 1n@ duég dmle@stratf@s t}@v sus sio 1rre at room
ed

temperature. The preparation o§all a(@mls‘[r}tlo%s spe@ons @ thei”\(;lay before

administration. @ % @ &
@ © @ & @Q @@ @
B. Study design and met%)ds N §9 @ @ N @ \
All tests were performed\acco ing to the cu§nt R Rﬁﬂ OE(% @apanese MAFF test

guidelines for suppm@g theﬁgls‘c&fﬁ%n of Ch e% pesg 1desé§ N N
NS Y @) S

ER Y @
1.  Dosing @@ \ O % \ \© §9 @§ @@
Nine rats weak or eggh ex@rlm @’Th uspe@10ns§re dministered to the rats by oral
gavage. E ch rat @celved 2 adm@mtreg%n suspension of [pyridyl-2,6-
14C]ﬂu0p§g%‘n and each\pont anl@,’z m@ Eﬁis& t{@ﬁ suspension of non-radiolabelled
fluopyyain, The conc at1 f thevad 1§trat1 suspgnisionwas calculated to reach a target dose

2, females: 199 ean a do§e§ per st ogr@ in the radloactlve tests varied slightly with the
body welght T e t@w 1ten§§dmu§stere dGst both experiments are shown in the table
below: \ \ v

\
%. @ S & £
2.  Adsunt of testdtem @inis@ed jiftboth éxperiments

of 3 mg/kg bw. Du?@) dlf erent animal wsights at ad inistration (mean test 1, males: 190 g; mean test

O [“CRAdmiiistration suspensions
Tétal pre@edo v @@ O Administered per rat
Tesﬁlo. and < @ ©Target Actual Mean
@ﬁmunt Vo e ume@ dose Radioactivity | Amount dose rat
D [@ | ”\AmO@lt mg/kg [dpm] [mg] [mg/kg weight
é % A 3 bw bw] [g]
@ ®) 2.0mL/
1, M § .4w é\@ 0.6 mg 3 190829412 0.58 2.93 198
O 2.0mL/
@ o
2, @males@@ 1Q§§ "4 0.86 mg 43 203644977 0.88 4.48 197

©®Q
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After administration of the radiolabelled test item, the rats were kept individually in Makrolon®
metabolism cages, which allowed for separate and quantitative collection of urine, faeces, and the

expired air. o
&2
3. Collection of excreta S @ &
Urine was collected separately for each animal in a cryogenic trap cooled wifldry ice. The nn«e{ﬁor
urine collection were rinsed with demineralised water at the end of each pling peri h%@lsing'@
solutions were drained into the same vial as the correS@dlng urine &f‘ﬁetlon The résdlo actlyity \@
YD
determined by LSC. \e @ G @
Q @ @ X O
& & S
The faeces samples were collected every 24 h sz?@tely for eac}%mm@ybe @the ere lyg% 111@5%
(freeze-dried), weighed, and homogenised. An dliguot was ta fop 4% the% 10 1ty
by combustion/LSC. % RS o
Q @ N D @

@% @© @ @ & % & ©
4. Trapping of expired air w\% \ @j
Carbon dioxide and other volatiles 4’ e% ed 1@wep&%ollec® fre@ fou n1m eac 0 S.
946-949, males and 230-233, femalgs). Th res@ctlvé@leta re he to a high
velocity air pump and Ventllated vith ca®2 L Of ai pet mi te a cage@ he Impg air was
passed through a trapping system of tv@@ gas hm ottl ach@ tal§g 150\200 mL of a
1:1-mixture of ethanolamme noi\ t sam ng, e e)&a e was detetthinedNfrom which an
aliquot was taken for the detésmingtion o 10a&t1v1ty @ &

2 n& N v @ S
S 7 § S S NRNS
5. Sacrifice “ % 6@ Q
o .
The animals which eive&e 01 @vled ite 942—9 , m&s an‘§326—233, females) were
sacrificed using cgzbon §X1de @1 , 24, 48, 730120 ., d 16 8 h postadministration. The control
animals (950, @ f&male‘% hlc}w re &%d for@kte@ of{g\&sible chemo-graphic effects
were sacrific ter inis@atio 2o
3 e@n 1@\ \f@ @b @) %@
6 S le handling 4nd @\’ra @7 o v @ \@7
. @p ng;and storag RS

<
All collected urine ‘sa mple%S\,were:gept f@n a"t\a@l t}ges exgpt during aliquotation for radioactivity
analysis. Freeze-dgigd fagces sagiples Were stagpd at 0om tgnperature

R
Q N @@7 N < @

7. Meael@of raéﬁactiwty © °\© v

The measgdement of the rad10 V1ty he lﬁuld ﬁhples was carried out by LSC. All solid samples

and blodd”standards .wete co@ouste atmosphere using an oxidiser. The released “CO,

was trapped in an aﬂ@ ine %mtll]@on c@ktall -ar the radioactivity was determined by LSC.
Q @

&
8. Quantlgﬁwe whole body aadl§raphy

The dlstrlb n of\total oactli\%ty & without differentiation of unchanged test item and labelled
biotran f ofy atl rod ans and tissues was determined at various time points by means of
quantlt ge -b dy aut diography (radioluminography = RLG). For this purpose, the sacrificed
anim Slssawer zeno\ga ca. -70 °C and embedded in carboxymethylcellulose (CMC). Sagittal

-bo Uectidhs of ¢ um thickness were cut at ca. -25 °C using a cryomicrotome and freeze-
dr for&at least 24 hours. The radioactivity distribution in the dry whole-body section was detected
emplo@% a phosphor-imaging system. The quantification of equivalent concentrations in the organ
and tissues was performed using '“C-spiked blood standards for calibration.
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II. Results and discussion

A. Distribution of radioactivity to and elimination from organs and tissues ° S

In male rats, the maximum equivalent concentrations were reached for all organs and tissuet one§
hour after administration (Table 5.1.1-24). & @ S

For most organs of the central compartment (e.g. liver, kidney), and the pdfipheral tiss eé&fat;Q e

glands (e.g. adrenal, thyroid, Harderian) and nasal mucosa, they were higﬁgr than in blepd at $y.x ands

for liver also at at tigsn (Table 5.1.1-24), suggesting a rapigd clearance of test item related radigactiva

from blood and distribution to these organs and tissug: For the h@ liver valueCa a@g pa@ill @
o S X S

ongoing degradation on a high level is assumed. e
5 & o8 ST

The tissue/blood-concentration ratios at tmax werc%@lighest forQ&Ver é)faotor ollowed by i@
perirenal fat (4.4), brown fat (4.0), glandula inf@hitalis (3.R, adren@) glan&l ,@1dne@(2.nd
some other glands, as well as nasal mucosa (égound 4). T relaiti?fly lowest keoéﬁas found for
skeleton muscle (0.7), thymus (0.7) and vitregl bodg,(0.3)sNo relevant @ffer s were seen for the
perirenal and brown fatty tissues at one houy after, inigfratiomdT he ti u;:%ood c@ent@n ratios
at day seven were highest for the liver (1x§)) nasal mycesa ( and KidneyAp.7), Lowest wiluegwere
detected in thymus (0.14) and testes (0@). \\ é . zé) &Q& S é\g o S >
S s p e

. S RS A S
Similar to the male rats, the maxifRiim %ulvz%gt conggntratidds in foma gﬁts were reaghed for most
organs and tissues during the @rst haur pos osig§as wél (T@% 5.18 25)§cep§§or kidney and
perirenal fat which peaked a\&§4 hotirs. <& S @8 g O

s %
For most organs of the cefigral C(&)aﬁ ©t g@ liver,@jidnex), th{ﬁri}@ﬁal ti,s\s%es fat, brain, some
glands (e.g. adrenal, thyroid, Igputialis, Hag ian@nd I mucosa, they W@higher than in blood
at the times of tmax an@.for %@r, n&@ mucosa, @derfa@ glal‘@%nd glandulq preputialis also at ties
(Table 5.1.1-27). N @ S N O AN

- S O & T @ o

Similarly to the wmiales, the a%%rbed%ﬁdl@ﬂvny%s rap@/ cl@ed fom blood and distributed to
organs and tiss@gs of ani@ua S. "%e hi%i@s Val@ fore befgte mentioned organs at t168 h indicate
a still ongoir@ deg@aﬁ% n a high level in ¢he li and @dditio@ally a delayed depletion of test
compoun;l\ gplated radiog\cytivity% m @othe@gans@’ @ é,(;\’
The ti@@blood-con@trati@? ratioscat CEQumax @e highest f@ the brown (factor 7.3) and renal fat
(6.0) followed by@g;:r (ﬁév), glandula @frao ¢lﬁktalis§§4.5), adrenal gland (4.1), glandula preputialis
(factor 4.0), Hardéypian gland (3¢8), nasal muc@ga (3.8) andukidney (2.5). The relatively lowest uptake

was found for th@ski 11), Brain g%ﬁ , thiﬁﬁus, gpleen lung (all 0.8), and skeleton muscle (0.7).
No relevant @i fere@es Were seel for @he pefirenal %nd brown fatty tissues at one hour after

administratiort. @© ©\ § 6@@\ @

The tissy&Blood cogc@@trati@atio%t dag? eve@\/ere highest for the nasal mucosa (4.5) and liver
(1.7), derian gl@b(lﬁ , g an%la paratidea™d.2) and kidney (0.8). Lowest value was detected in

the{%@leton muscléy ‘1)@21@ @\ Q@ §
AN o N



B\

A\
BAYER|
\ E /

Page 75 of 149

20

21-03-09

Document MCA - 5: Toxicological and metabolism studies — Part 1

Fluopyram

Table 5.1.1-24: Test 1: Individual equivalent concentrations of radioactivity in blood, organs and tissues

of male rats

Equivalent concentration CEQ [pg a.s.-equiv./g] ° @
Animal no. LN 4
942 | 943 | 944 | 945 | 946 | 947 | 948 5,949
Organ or tissue Time of sacrifice [hours post admi:{ﬁt){'ation] < « @
1h 4h 8h 24h 48h | “2n | 120h | 168 h
A S § 2
Blood 0.504 | 0241 | 0231 | 0.124 | 0.052) 0.049 |, 0048 |& 046 -
Liver 3.330 | 2.152 | 1512 Qﬁgo 0. @ 0.176 ¢0.149\ o.@% o
S
Renal cortex 0.972 | 0481 | 0348 | 0.175 @278 0.05&@ 0@% 034, P
@ (@) \)
Renal medulla 1.010 | 0588 | 0352 | 0.173 R0.069° | 0851 @ 043 Y 0.0@@
U, 4 % Q)
Kidney total 0991 | 053¢ | 9350 0170 | 0074 051\ oegfl@ @033
9 Qg S N4
Brown fat 2.022 | 0.526Q" 0323 | 6.090 @on.ow@ 0.8 0 015 { 0.010
7 &) (@ © 5
Perirenal fat 2.236 1.1@ 6ao1 | %0.07 IQ 0022 | &012 QO.OQ@ < @Q
> S
Skeleton muscle 0364 | B:136..1>0.099) 0@% 5,009 0008 | 0:006 2006
oost- | ofts Jaaons |
Myocardium 0.681 %0.255 o@‘o @071 @@ 0.028Y 9 |&p.016. | 0.010
ST B s SISO 7
Lung 0.428° | 0.225 | 0.168] 0. g@ 927 10015 04023 | 0.024
7) 2
Spleen 0372 .[%0.154 @ 0.@? (@)50 Q .022@ o.@ «Q.017 | 0.015
(% ? O
Pancreas "M0.678_| 0, § ons gy 0.068 | 0024 | @.014_| 0.010 | 0.009
2
Bone marrow o] 0&39 @160 @0 13@ 04057 [20.026°9 0.088 | 0.012 | 0.007
Testes % @6@ 2 0. 14@ 9@95 @03% 0.609 @%7 0.006 | 0.004
O
Brain <2 0.3§ 2 . 08(@ 0.0zp 0905 %.004 <LOQ | <LOQ
S <@
Spinal cord @Q © 0481, | 0.150 0 mo @%)25 20.00°°] 0.006 | 0.005 | <LOQ
o 9 S (o4 S {3@
Pituitary gland®d 005069 0259 | é9124 L 0.0 018 | 0.014 | 0.013 | 0.007
Pineal body9 wft’% 210 & 0.145% 0356 @’.018 0.016 | 0.009 | 0.008
N <
Adrenaa@nd @© @?436 0.42k @@%2 1001199 0.037 | 0.027 | 0.027 | 0.020
S
Thymus Ok 0.3@’ 0540 10, 102 0.8 | 0.017 | 0.015 | 0011 | 0007
I J
QO
Thyroid gland @% ﬁs ?0.25@”% 0483 @%76 0.028 | 0.021 | 0.017 | 0.013
. @ O Ky _ .Y @3 Q W
Salivary glandd>~ @ @20 71% | 06293 [~0.202. | 0.066 | 0.020 | 0.014 | 0.011 | 0.007
Q 9 2 Ny
Nasal mucesy © 030 %9%03 %D 045% | 0271 | 0198 | 0.085 | 0072 | 0.043
(&) 5
Skin & N @;56\1 0. &i@ @44 0.055 | 0.021 | 0.015 | 0.012 -
Vitrealbody v S 021\\@ 0) 76 No.osz 0.019 | 0.007 | <LOQ | <LOQ | <LOQ
\}@J @
Harderian gland @)° 40.708 & 0.57&% 0342 | 0.134 | 0.027 | 0.020 | 0.013 -
Glandula mf;@ﬁma@% 16@1 568° | (z881 | 0.415 | 0.147 | 0.036 | 0.026 | 0.016 -

e: Maximum CEQ-values (= CEQmax)

Values wh i @lzcs bol.
NI C
@ & <

&

C@&m or t@ue is \G’lly V@e n tlﬁa‘[ sections but not discernible in the radioluminograms.
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Table 5.1.1-25: Test 2: Individual equivalent concentrations of radioactivity in blood, organs and tissues
of female rats

Equivalent concentration CEQ [pg a.s.-equiv./g] ° @
Animal no. LN 4
226 | 227 | 228 | 229 | 230 | 231 | 232 52339
Organ or tissue Time of sacrifice [hours post admim@i‘jf:ation] < 9 @
1h 4h 8h 24h 48h | ‘@2nh [ 120h | 168h
S
Blood 1027 | 0731 | 0685 | 0235 | 0082, 0.070 | 0944 @§a04g§
Liver 4.709 | 3.922 | 3.468 &049 0.36 0232 £20. 19% o.@ﬁ N
S S
Renal cortex 1.659 | 1.614 1500& 0.386 @%o 0.08&9@ o@ 2031, P
(@) \)
Renal medulla 2.087 | 3422 | 2 J;ég 0425 [R0.106,° oyggs «0.044 D 0.03%
4 @ Q)
Kidney total 1.873 | 2.518 (@% 0.406> @\ﬁo% @9082\ oaé@ @034
£
Brown fat 7.492 | 4.904 d 3.04@@ 0@%) 40.0690) o.&@ 0019
o @ OO v
Perirenal fat 4880 | 6. 1& 4919 | %5879 0.060 | 0045 @).01@ 0610
&5 | pols L 0.0 EY
Skeleton muscle 0.722 gﬁass AN0.474N  0.405 | 8018 °4 0.018Y| 0:006 2005
SHERS
Myocardium 1677 @.26& 1.@& @70 @%0 0440 Q@% &.015. | 0.012
T ogif Lo obss Lot uass
Lung 0.808° 0714 | 0.7233| 01@ 5 10.040 0025 | 0.018
) Z
Spleen 0.866 | “0.664 DV 0.605 p@%z 0.044 S 008 | 0018 | 0015
Y O
Pancreas "*1.442& 1.2§ &013 502315 O?%% @028 .| 0.013 | 0.009
9 N S S 7
Bone marrow ° 1 gl 6923 @0 59& 0469 | 0047 O.QZ&Q’ - -
Ovary 5, p®541 ©1.307° 1@3 6@240@ 0054 | 0% | 0015 | oon
Uterus <2 08§ “@572 0.205 0.918 %.026 | 0020 | 0009
. SRS . GRS Z
Brain @) 1@4 0.75% 0§N 6970 120.0138] 0.007 | <LOQ | <LOQ
Q S o3
Spinal cord O L3519 0957 | 6814 o, o&@b 0@14 0.008 | <LOQ | -
N 3
Pituitary glaf 1.&% 0797 ©0.7500] 0ap7 @034 0.027 | 0.011 | 0.011
N
Pincal bady & @34 liga. | oos w0216 D 0037 | 0031 | 0014 | o1l
Adrenal gland Q\) @ > Tg
glan 4.1@ 3418 %2.508@ 0.5 0.085 | 0.063 | 0.028 | 0.019
)
Thymus 2 @% $4 @62@"§ @.@40 0.039 | 0.026 | 0.014 | 0.010
N4 (54
Thyroid g1and@@ @© ©16§2\ 1.&2@ %LQPsz 0.284 | 0.059 | 0.044 | 0.020 | 0.013
S 9
Salivary glahd S @ %;54& 2 10@@ 0.241 | 0.045 | 0.031 | 0.013 | 0.009
9
Nasal miicosa S 7@ 26@@ 2312 | 1248 | 0354 | 0398 | 0246 | 0.191
Skin, ™ X P 1.0\2@’ 931 @561 0.194 | 0.046 | 0.028 - -
\}@J @
Vitreal body @% 0,244 @0.239%& 0.194 | 0.058 | 0.014 | 0.009 | <LOD | <LOQ
&
Harderian glg@ B /é%fwﬁ\a 2358 | 2308 | 0.486 | 0.153 | 0.163 | 0.077 | 0.053
Glandula kﬁﬁ‘aorbl@hs @9 @1 3@356 2269 | 0.448 | 0.108 | 0.067 - -
Q
G1and@§aropg§a N.174 | 1.000 | 1.365 | 0290 | 0.168 | 0.139 | 0.090 | 0.051
R
G1a®1a pnahs@’ 4.077 | 5274 | 3.831 | 0525 | 0.080 | 0.052 - -

- %an or tissue is usually visible in the rat sections but not discernible in the radioluminograms.

Values shown in italics and bold style: Maximum CEQ-values (= CEQmax)
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Table 5.1.1-26: Test 1: Pharmacokinetic parameters derived from individual concentration vs. time data
of radioactivity in blood, organs and tissues of male rats

Orean or tissue CEQmax[pg a.s.- CEQnmax ratio tmax CEQi6sn [ng CEQiesh r@ @
g equiv./g] organ/blood [h] a.s.-equiv. /g] organ/bleod @)
\\)j)
Blood 0.504 1.00 1 0.046 & 1 o
—&
Liver 3.330 6.61 1 00707 L2
® G
Renal cortex 0.972 1.93 2! Q?@@ﬁ N Oql@ ~
Renal medulla 1.010 201 Y 1 Ho33 <O @i 9 o
N D
Kidney total 0.991 197 S 1 <O & QOJ@@ N
) R © \]
Brown fat 2.022 4.0%@% s w0 © | S oo A&
Y . =7
Perirenal fat 2.236 4.44 0 1\{@' S< LO@? D . ““n.c N
Skeleton muscle 0.364 672 %@ g}’i Q§ 9@6 @D & 0. o
Z Q S
Myocardium 0.681 &%1.3&@3 N ! 0.0l(h@ @2 [(\@
N> LA )
Lung 0.425 & o8 O L4 | O o & 05k
R O
Spleen 0372, % S07a & ISP ®015§ & e
AR O S
Pancreas 0673 R a8 O &7 .90a@’ ¢ 019
A SR SAS
Bone marrow 0.343{@ N ~0.68 @ &1 @ H.007 @ (f§ 0.16
J
Testes 0364 5 Ood @ 1Y 0004? by 0.08
7
Brain 03395 9 <§8 o |9 " <I§& NS n.c
D) @ D N N R
Spinal cord Soasy 096> 1 Q@ &SLoQs n.c
>
Pituitary gland 0506 . O . 100 & 2] o0 0.16
W) 0\ =4
Pincal body @\0.343 S k 2969 & @% ég@ 0008 n.c
Adrenal gland© @@EJ@ 1.43 5 2,859 Q19 @0.020 0.44
L@ Y
Thymus . 93455 5 & ~ & 3@ 0.007 0.14
Thyroid Mand Dot 1479 Y s 0.013 0.28
) )
Salivary gland § O.%7 @Q S 1@% ) 1 0.007 0.16
L@ i
Nasal mucosa QS o a0 0.043 0.94
\ZJ O o o
. A
Skin Q| © 0,567 S D 1@@ @@ 1 : -
Vitreal bg@% 150, @% PR 1 <LOD n.c
N Q
Harderia?gland & 0708 S 81409 1 ; -
b L,
Glandula @%68 N R & 1 ) _
infraorbitalis @4 S \@ Q&
&
CEQ &Eq%f%)entc entration [1g @5 -cquiv. /g].
n.c. @& @calct@@d §f @
Bold st§® alue%> 1.0©©
N @ N o
S

&
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Table 5.1.1-27: Test 2: Pharmacokinetic parameters derived from individual concentration vs. time data
of radioactivity in blood, organs and tissues of female rats

Organor tise | RN | rgamblood | [hl | aseoquiv] i?;’;:;iag%% E

Blood 1.027 1.00 1 0.042 & @ @

Liver 4709 4.59 1 00720 @1 7k(\\

Renal cortex 1.659 1.62 o 1 Q?@@% °\ Oql@ [(‘2\4\\9%

Renal medulla 3.422 3.33 Y 4 @.038 O@ @9 Z

Kidney total 2518 245 S 4 | Ooms & Q\}o.z;@@ «P

Brown fat 7.492 7.3(%@0\% LN e S| & ,,nc @&@

Perirenal fat 6.193 6&03\0/ 0 4@(}' ~ 0.016007 D . 9%023&@

Skeleton muscle 0.722 870 %@ g}’l é Q@S o <« 0de o

Myocardium 1.677 g\\% 1.6’3\\@ \@ IU ! O.(Zl?ﬁ@ @© 28 [(\@\

Lung 0.808 @ 039 O .% | O oals N & 048

Spleen 0.866 o So0sa & IS @%15@ & g5

Pancreas a7 Qo 1@ o &7, ©©o.@c®@ $ o

Bone marrow 1.214{®@ \% (\i(@;8 @% &@l ] »Q ——Q—j @U (é% n.c

Ovary 1541 SO @ 1Y Soor? b 0.28

Uterus 0:857 9 <§3 Sl ™ o.@% QO 0.22

Brain {\%1.05@@ D &)1.03@@ 1 g %LOQ{\U‘» ne

Spinal cord 851, O < g3 O S d2 | -@

Pituitary gland (D 2\1.153 S Sz Y ég@ 00l 0.27

Pineal body & ~ 8 ] N e UQQ 10] _ @o.011 0.26

Adrenal gl«ag%) f%nk&% > 446 fm\@ <G LT o019 0.46

Thymus\ D od® 0729 P P o0 0.23

Thyroid gland § B 1.%52 @Q o\@ 1@7 \Jl 0.013 0.32

Salivary gland @L@ m@m@@@ i @)@7 \;\1.603 f\\Q \jl 0.009 0.22

Nasal mucosa™ | © EX SN IO Y- I S 0.191 4.53

Skin {(@% @1.092§ @%’ Nf%s NE

Vitreal b%iy <Q o.ggﬁ N n&&o.zﬁ@ 1 <LOQ n.c

Hadleran gland |~ 4917 o | Q 1 0.053 1.25

Glandula o 845 o ’{@ Q&“ 47 1

infraorbitalis<© % ;@ v @(% ) B o

S;f&?é‘;\& @% @@17 Ny 2.12 1 0.051 1.22
N

Glan lfl‘is @@@ @® @5&797 3.97 1

CEQ ©®
n.c

Bold style

Not calculated
Values > 1.0

Equivalent concentration [ug a.s.-equiv. /g].
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B. Residual concentrations in organs and tissues

In male rats, until 168 hours post administration, the equivalent concentrations in blood, orga@ﬂd
tissues declined down to 9.1% of the maximum concentration in blood, down to 0-2.3% in the\gtand
(e.g. adrenal, thyroid, Harderian), down to 2.1-3.4% in liver and kidney aigg. down to 1% in
further samples (e.g. fatty tissues, lung, spleen, nasal mucosa). For more de@s please refér to T.Q@e
5.1.1-28. -

% S < o
From all the organs and tissues, the highest value was bt%gcted in the &%&a mucosa C&@%)e@sho

o

be mentioned that a reduction relative to CEQmax was obgious for all of@ans up to th@st @a @ @
SR
) > R O &

$

In female rats, until 168 hours post administrati@e equivalen%onc@ftrati%s inod, or%)ans ag%
tissues declined down to 4.1% of the maximum<@ncentration.j bloo@ down x %Yg@he ds
(e.g. adrenal, thyroid, Harderian, preputialis)gdown °1.4-L5% i@ver@%& k@y and dowfito 0—
4.9% in further samples (e.g. fatty tissues, @ng,@@een@ﬂsal @@wo Froyall tgese ox;%ans and
tissues, the highest value was detected in-the nas@ mucé¥a (4.9%). 1t soul@)e mefidion at @to
the test end a reduction relative to CEQ%%X w&s\obvigﬁ forcall or&%s an®tissues. For more §tails
please refer to Table 5.1.1-29. @ S SO O & & 4§

@Q@\K\éﬁ@@%i}@@Q@

AN
S NS
Q@@©§©©@@©\%
o = ¥ S @ O 0
SSTEEN ¥ @R & &
v AN &O@ ©
%Qﬁj@&@j @\@@
SN OSSN
&Q%@@é@o@@& )
S TS e §¢ .06
&  § Y @
SO RPN O e & D
O\ & \\Q@@
o O SERCAES O
D 0 9O ¥ & D
>N & O |9
. o 88 T o ¥
S & & & o & F
A @ \Q S S '
SIS
@%@%& (S
QRS T NS S
o O ¢ .09 o O @
A N
S\ L 4+ 9 @
@Q@"Qy\a
& SR IR &®©\
N %@@o@jQ@@
S @ﬂ&@\ O
@%
§\%Q§§@Q
2 Q
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Table 5.1.1-28: Test 1: Ratio [%] of the individual equivalent concentrations in the blood, organs and
tissues over the maximum concentrations (CEQmax) of male rats

Ratio [%] CEQindiv.time / CEQumax & B
Animal no. Q\ Y
S @
942 943 944 945 | 946 @7 948 9@@
N
Organ or tissue Time of sacrifice [hours post adgnmstratlon] (\Q S G
: . %
1h 4h 8h |(24n 4&&> 72h [ 1200} 168%
D N\
Blood 100.00 | 47.81 | 45.80 | 24.53 ,1@6 9.82 Y 9.§ D4
Y & D (AN
Liver 100.00 | 64.65 | 4548 | 2044 £°7.72 539 | 418 {210
30 9 N LN
Renal cortex 100.00 | 4944 | @%84 | 17. 9& 8@4 R7.0 40m 3@3
Renal medulla 100.00 | 58.23 & 34.8%° 17@4 “\*6 87 @ 6 230 ["3.31
Y g @ & ~ o
Kidney total 100.00 | 53. gz 3832 (7@7 55@ 7. 4@ 5 418 3.38
Y @
Brown fat 100.00 g%%ol 15.94. T 4. b &%9 ©o 89, o.72® Q51
@ N
Perirenal fat 100.00 @@1.18& 17\“95 & 17 @©O.99§,\9 Q@ @%27 ) n.c
. N4
Skeleton muscle IO0.0& 3788 | 932 P 8.0& %.92 1.6@@ 1.75
c S ~ D Gl N
Myocardium IQQWOO %.40 @@ 27.9§Lg> 1@3 &3 00 53 2.80 2.39 1.49
o3 o
Lung Y00.00 I 52 39.58 | 2078 g° 63 | 343 |Os77 5.54
) [ i
Spleen 2 10080 | A4D44 §§@33.oo 1338 | 605 (D 5329 464 3.92
N
Pancreas H00.00 4 38865 36@ 06 «| 350 X§ 1.51 1.32
¥ S O KNS
Bone marrow = @oo.@ﬁ 4670 @.06 b 16,69 | T | 8547 3.37 2.13
O T @
Testes § o 106.00 | *38.5 2596 $2.60e2 2.05 1.66 1.04
@ XTI
Brain O A© 2100.005" 30,84 m%o N 4.91§ 138 | 108 n.c n.c
. Y @ 19 & O .0
Spinal cord ¢ 100200 | 81.16 SN 2087 5.10 | 2441 1.24 1.06 n.c
o\f/ RS @ﬂ) o ) (@
Pituitarysghind O | 400.00 N°51.19 | 24%6 | SS0.14p 347 | 275 | 251 1.45
AN S1.© .
Pineal body @y« 100.80 6@<§5 \41.44;& 1618 | 526 4.75 2.64 2.28
Adrenal gland @)Q 16800 =32, 8@9\\4 0455 | &9 2.56 1.86 1.89 1.41
O N Y
Thymus @ O a}}oo.oo@ 1065 | ©53 Tiles | 4.99 4.28 3.28 1.92
O 9 g
Thyroid gland OF 10090 | $210 2224, 8@6 1027 | 3.83 | 290 | 237 | 175
) N}
Salivary.&find .9 | @0.00 [Pa0.> 2@§’6 9.24 2.79 1.93 1.52 1.04
Nasakmucosa N 1000 1@%0 \63 94 | 3823 | 2796 | 1194 | 10.19 | 6.10
] > N Y g
Skin 160.00 5. 38.03 2540 | 9.72 3.72 2.69 2.09 n.c
Vitreal body & © 4%00.000 51.0 3474 | 12.69 | 4.83 n.c. n.c n.c
g o ] toa0 [
Harderian gland ©°] 100,00 [“®0.96 | 4827 | 18.93 | 3.80 2.86 1.85 n.c
© N
Glanduliatrao ahs 0.00 | 37.07 | 2644 | 937 2.27 1.66 1.01 n.c
[N . .
Equiyalent com s.-equiv. /g].
CEQ& @ q&@ ent corfcentration [pug a.s.-equiv. /g]

@
<

Not calculated
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Table 5.1.1-29: Test 2: Ratio [%] of the individual equivalent concentrations in the blood, organs and
tissues over the maximum concentrations (CEQmax) of female rats

Ratio [%] CEQindiv.time / CEQumax &S
Animal no. Q\ Y
S} Q
226 227 | 28 | 229 | 230 [ 331 | 238 z@@
N
Organ or tissue Time of sacrifice [hours post adigmlstratlon] (\@ S G
: ; T
1h 4h 8h |(Q4n 48/1Zg 72h 200} 168%
§) N2
Blood 100.00 | 71.16 | 66.72 | 22.90 5@8 686 @ 429° | 1l S
X & S 107 N
Liver 100.00 | 83.28 | 7364 | 2227 732 | 499 | 235 ¢ 15%
) 9 N
Renal cortex 100.00 | 9726 | @P4a1 | 23. & 6@ %3 D2se | 1
Renal medulla 60.99 | 100.00% 63.3%° 1293 ‘”\309 o, 6 ™8 |"ML.10
of . @ @7 < -
Kidney total 7439 | 10000 | 7386 |oF6.110 > 00 3 2 SL7LG) 1.36
=N el @
Brown fat 100.00 | 6346 < ¥0.68 6% @%2 ©o 6&7\9 026 | Kc.
B 0
Perirenal fat 78.80 Q@?ood& 74‘;&9 &48 ©o.9@3”\9 o@ 931 Pois
10 @ N
Skeleton muscle IOOO& 6703 | "55.66 15.9% .87 0.7, 0.68
2 Q NS D Ol N
Myocardium 1Q9ﬂoo B34 0f 62.@<> B <6l 63 2J0 |, 090 | 0.69
‘o N ©
Lung Y00.00 T 8830 | 8952 | 99049 695 | 495 [O300 | 217
) [% A
Spleen & 10090 | 70062 §@69.84 1872 |.800. D 3739 200 | 17
N
Pancreas J00.00 &, 85.568)] 6998 @B0de] 260°] 1 0.88 | 0.65
° S O NS
Bone marrow ”@Q @oo.@?%ﬁ 5132 @.23 b 1372 | 336 | N2.20 n.c n.c
RIS S @
Ovary § o 100.00 | “84.82] 7806 | 1856 15349 178 | 098 | 076
© @ & ~7
Uterus O O |a100.005" 89.46 | 6671 $,23.9 558 | 298 | 228 111
. Y @ 19 & O .0
Brain é 100200 | .92.02 < 5098 662 | 2419 | 0.67 n.c. n.c
e 2 T @7» y @ o
Spinal cofd O~ | 400.00 45°70.85 | 4€%5 823 & 1.01 0.56 n.c. n.c.
o g ° D o N °
Pituitary gland 2y < 100,80 6@§1 “65.05 | 148> | 298 | 235 | 097 | 098
Pincalbody & 16800 ;@w 66V 7033 | @518 | 279 | 231 .09 | 0.81
O N Y
Adrenal gland @ O %0.00@ 8165 | €014 01309 | 204 1,52 | 067 | 047
D SRS q »
Thymus O 10ap0 | 870 @@68.5@© 1759 | 492 | 3.28 1.81 1.22
) > ]
Thyroid@d .9 | @000 P> | w0y | 1718 | 360 | 267 118 | 081
O
Salivary gland S 00 | seds 6371 | 1438 | 2.66 1.85 | 076 | 0.57
| 16300 L 79
Nasal mucosa 160.00 ¢, 68.77 4 57.18 | 32.25 | 9.14 | 1027 | 635 | 4.93
%9
Skin A * &00.60° 8433 | 5133 | 1777 | 417 | 260 n.c. n.c
T S %
Vitreal bod@[ (& O] 100,00 9436 | 79.59 | 2357 | 5.65 | 3.66 n.c. n.c.
© N
Hardena@glan@ $00.00 | 7041 | 58.92 | 1240 | 390 | 4.15 1.96 1.35
Glandula 1nf@prb1ta/};§ P 100.00 | 73.11 | 4942 | 975 | 235 1.46 n.c. n.c.
G%dula@otldea 100.00 | 46.00 | 6281 | 1335 | 7.74 | 638 | 416 | 236
Glandu@Jreputlahs 100.00 | 129.38 | 93.99 | 12.88 | 1.97 1.27 n.c. n.c

CEQ Equivalent concentration g a.s.-equiv./g].
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n.c. Not calculated
C. Excretion and expiration ¢ >

In male rats, the excretion of radioactivity (Table 5.1.1-22) amounted to max. 51% in urine aid maxqy
54% in faeces. About three days after dosage, the urinary and faecal excretio Qere nearly ¢ le

An only very minor part of the dose was excreted in the time range betwe@@1§2 and 168 ﬁiours @ter
administration. The expiration of “C-carbon dioxide and other '“C-labelled volatiles V@test@mt%
animals for a testing period of 48 hours (No’s 946—942%§ble 5.1.1—22®ightly less than 199 of the

administered dose was expired during this sampling pgiod which d@%xonstrated t@as‘ca‘y ofgthe @
pyridyl-2,6-'“C label with regard to formation of volatile products. Q @ é\a $
@ & & VO s
) N ©

In female rats, the major part of the dosed radi@wﬁy (maN4%) @as exc%tec&@th une a@
minor one (max. 43%) with urine (Table 5.1. 1%3 1). &° @ w\?

About three days after dosage, the urinary a@i fam%) excﬁ?mn&re n@@iy co@fple &g &gly very
minor part of the dose was excreted in t%%ame r@ge chve n 168 rs aftet ad 1str@)n
The expiration of '“C-carbon dioxide and other '*Cabell olatﬂg was s ith, anima or a
testing period of 48 hours (No’s 27 ,Q’ 8; @ble 1-3RN), Lestgj an % e a nlste@d dose
was expired during this sampling @od }%&Ch démon ﬁed t}@’sta ¢ py 2@14C label
with regard to formation of VOlatL@%ﬂ‘OduC

3”\? o o
S TS e §¢ .06
@ S o L Q© @ @
N Q N RN 9 SN
D Ss N ©§ N
& £ .0 O « SIS, @
RN 2 S O S
SN Y A
&@ \@QQ\Q% Q° \@Q v o\©
Q Q
§ RN > é@
T Fas e &
@ N .C & O @
Q O © SN S D
¥ o K & o
< S oF LD wl
@’ NS @ @ N
S N &9
N N S & &
S ¥ & O
° SN
&@ %%gf § N
§f§ Q & ©@
SN
&¢ls
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Table 5.1.1-30: Test 1: Cumulative excretion of radioactivity in urine, faeces and expired air of male rats

Percentage of total dose administered
Animal no. &°
942 | 943 | 944 | 945 | 946 | 947 | 948 .. 949
Sample Time of sacrifice [hours post administratj&n O 9
1h | 4h | 8h | 24h | 48h | 728 | 120h (|7 168
Expired air @@ A e
24h | 00ss %063 | ol L Dogis]
48h Y| 0693Y 0864 | 08800 07%
O S
Urine @Z§ N (5\9 N @) LN
1h 1.84 A a2 Q @) z @)
N 7
4h 4.61 402 | 269 oS | B D sy | a0
S
gh 1095 L Yasey] 105 10700 ress K 1922
TR ©
24h O 3697 Q%.S@ 3795 ECEIC I o2
48h g LD LS 4 &}2.89@§ 4538 | S9.70
72h O s L I @ 8 &o1 ¢ 5057
S/ ) N
96h LV L o] d & .90 Ous’| s
T N © T <&
120h SRS NN ARSI S 4328 | 5094
N o,
144h . SN |S o @ S S 2 51.01
G4 [é b
168h N P S s & v O S 51.05
TR SRS B S "
Faeces N v D @ S Q\ S) %& &\
24h <& + S L9 IS # @51 o2 3980 | @18 | 411 30.61
S @
z@@ S we ] Y £072 %5064 | 5200 | 4591
q O &
%%h «§* ] e [N e 9l &7 O« @ 5165 | s364 | 4706
7 N (@
& 9h Y /@% © Y Q*@’ * 54.06 | 47.39
AN 120n | .. G . SR Q% . D N K * 54.19 47.50
N N\
144h 3\> * S @Q ° *6&’ Q* S * * * 47.58
lggh] &R \§ Sl I S Sl B * * 47.65
Total excreted® | 21840] #61 D1238>| 348 | 9293 | 9621 | 9836 | 9948
S © &5 @
* @e s not collect@ O @ "@ Y
N S}
T A @ o
N RSN SIS
(AN @ &©
° SN
< SR
@ Q Q & ©@
R
< N) % Q
@’ @@ N o
S
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Table 5.1.1-31: Test 2: Cumulative excretion of radioactivity in urine, faeces and expired air of female

rats
Percentage of total dose administered &° @
Animal no. LN 4
226 | 227 | 228 | 229 [ 230 [ 231 | 232 §;233 9
Sample Time of sacrifice [hours post admir@{:ation] Q
1h [ 4nh | 8h | 24nh | 48h [Dr2n | 12;111 | -168h
Expired air % @ § G
24h :@ 0.953 | 0.642 ("*ﬂo 7% 0. @§
48h & @%76 0.76%@ Q@% 5%9681& 5
Urine v%@ R &’ r§© N S &@
Ih | 091 @ o> | @ NN \) 2 ié@
4h 17y 20? | o4 v 56 @w %7 | 233
8h NEEK 1R 1@.8@9} 13.96 3\10.9@’ 9bs
24h @&% . o 3@@8 mjgy ©38.@§§9 33,29 &.83
48h L ST &l A s &9 i D arss
72h ST O T 918 sy s | was
oon| @ & o S|1@a” & O O |uarn | o0
120h [y o § & o &@ © & ©47.35 50.26
14&@‘ © @© &Q | as N J\w@ 50.36
468h @ q Oy JO 4 7.9 5040
Faeces @ & UO €§ %Q@ > V§g @@ © %&
@@Q %411 ¥ . ?fz}\ w0 | 905 @040 | 234 | 2544 | 2621
(2 @1@4811&@ + O «& <, oo *m§ 49,55 | 3729 | 39.62 | 40.74
9 72h @ é’@% ReA 4055 | 4224 | 42.49
&Q\ h § ¢ S Za @Q ? * Q] = * 42.63 | 42.97
§\12m& & | O o0 x| W * « | 2281 | 4315
2 @h SIS % @@k * * * 43.23
©@ @@68%@; *°\@ ©* o * * * * 43.27
Total excreted S 391 \;%Qi.zl o 1;.@V 69.08 | 922 | 9549 | 91.02 | 9437
* %@%es notcoll@@d %Q @ @} \Q§
S v "\ Q S
Conclusions

F luopyra® lab Qed W(?MC ity the 2 and 6 position of the pyridyl ring of the molecule, was readily
absorbefMromsy ga%trom nal tract of male and female Wistar rats after single oral administration.

Test datem ed f@dioactivity was distributed to all organs and tissues quite well. The highest
e re dgring t Wh@ observation period was found for the gastrointestinal tract (overexposed
reglorﬁandula parotidea and Harderian gland (females only) and nasal mucosa for both sexes. For
the GIéract, this may indicate on the one hand a possible incomplete absorption of the administered
compound but on the other hand also a pronounced enterohepatic cycle between the small intestine
and liver. For the glandula parotidea and Harderian gland of the female rats, a delayed depletion of test
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item related radioactivity is assumed. The high values detected in the nasal mucosa(s) of both genders
resulted possibly from a retention of test item related radioactivity in the nasal mucus. High equivalent
concentrations until the terminal time point at day seven were also found for liver and kidney, gely S
due to their metabolising and biliary, as well as urinary excretion functions. S

o,

From peak values, a continuous but slow decline of radioactivity concentratiois was obsei\?@for ll@j
organs and tissues during the whole testing period. Seven days after administration, quantifiabl

rather low radioactive residues were still measured in some of them. This indicated tha@distr' ion,
metabolism and elimination of radioactivity from all these organs and tiziﬁ%es as well, a&excreton wd

ine and f; till ongoi . Theref tention of §l 18d radioact;
urine and faeces were still ongoing processes. There ore%@e ention ouopyram re@l}g@e %\ ac @r @
in any of the organs and tissues investigated can be excluded. Q S %, &
. AN S v Q < ©
&, a Q AN
. . N Q o & &) 0
Assessment and conclusion by applicant: QS@ N @@) Q & % @}
9 .
The study is valid and acceptable. . o Y oD o 6\ S8
@ NN S
NI I RN & &
NN A S o
N o & R Q x §
I N & & O
Data Point: KCA 5.1.1 N @ @U > 4&%} ©
<O

Report Author:

N
‘” NS S
2008 S O & N o

Report Year:

Report Title:

O
[Py@%ﬂ—&%ﬁf(?]AE 6656‘@@ - ]\/Qt\ffboli@%n organs anc@?’ssue@%f male and
fethale rafs (threcﬁ%]epognts) & 5 2

()
Report No: BAEF-08315 @ = N L9
Document No: 4\ M-298834-01-P D SN L s &
Guideline(s) followed ing | US &P OIGTS 87@7485@@ 94 /594/E&emenged by 949/EC; Canadian PMRA
study: L |[R& D 458, OE(@H; :}@\mncsc AFE§2 No@@m 8147

Deviations from cur@% None @ Y @
test guideline: D O YN © @ (07;)& &

Previous cvalu%@ﬁ)’{: Yes, CV'dlL‘d an@ccpl\g:& S §
SO N 9 & & @

J

GLP/Offici recognised | Yes, cd@luctedundersQLP/Of@ially.recogniled testing facilities
LP/Officiagly recog ghmluctadyinderGLP OfBeiallyecosnyd testing
testing facfities: Cs O @ S D

Acceptdsihity/Reliabilit@ | Ye&) NN

o
N SENES) > S
§ RENIIAN > & >
2 @ § & A SI
@ O ¢ . © Secutive's m@jary

O O gy RS

The depletign of radioact@e residues %1 organs an@tissues, the excretion with urine and metabolism
of radio@e led [Pyrji@-2,6 ]ﬂuoar@ereo'@%/estigated in male and female Wistar rats.

NG AS)
N SO RS
Three groups of 4 male Bhd 4 emale rats ealh were orally administered by oral gavage with a single
dose of [pyrid{g&ﬁ&(;]ﬂu ran@ a nofinal dose level of 5 mg/kg bw, respectively.

N @

& éﬂ Q S Q
The au@s wéee sacrificed @, 4 h and 24 h after dosing. The total radioactivity that included the
unchangeéd t ter@d Sbolites was determined in the excreted urine samples over the sampling
tim§{0—1 1 0—4 dppand Q24 h) as well as in plasma, liver, kidney and perirenal fat at sacrifice. The
méetabolispy was investigated in urine and plasma samples and in extracts from liver, kidney and fat
using @C and TLC with radiodetection.
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The overall recovery accounted for ca. 97.2% and ca. 98.8% of the administered dose in male rats
(tests 1-3) and ca. 97.8% and ca. 99.7% in female rats (tests 4-6).
& &

The urinary excretion started immediately after administration and increased _to ca. 28. 7%@”@ cd&’
43.1% of the administered dose after 24 hours. The amount excreted by feé&: rats was 4Bout @
times higher than by male rats. @ S \
GG
)
The highest TRR-values were detected in the organs§Q% tissues a@ell as in ned @" @
(gastrointestinal tract) plus faeces at one hour after administration. "Jé@distribution the@dlo@lty o
within the central compartments of the body was faé‘nd showedg distinctive [ty erence l%%
liver and kidney. All values decreased until th%@ end to signi an@ low val It is
that residual amounts in these samples are subje further e]c%sunat;lo fro §S %ten \. { of
the test item can therefore be excluded. In contrastdg’ the @»ale rat,s the ues org:ms and
tissues from female rats were higher at nearlall &(@hts igtime z@ﬁlch 5 pal@:uleu@/ notl§able for

the perirenal fat values (factor 4.3 at 24 h)«% \@ @Q % Q @7 @§

- 0
&\@} & ©%§

‘”\9 O
After purification (degreasing by @ S&%ﬁ an@coné@ratm@; the§ésult Qts resented
between ca. 55% and ca. 100% ofthe TRRY The %xtractfi\fn pr dur@/as C icient, for kidney

and perirenal fat samples (>87%). For thg llvﬁam es, tQ extra ablléﬁdecreﬁsed from ca.
93% (1 h) to ca. 55% (24 h) ff&fﬁales 7%& ) t 6% é&

% W O @ & N

o QO N <
Fluopyram was extensively tabohs@ a Sthan @“met%ohte@g&ere@entlﬁed Molecular
cleavage occurred at kegst in g@%n%&@@f 238249, & {inist& (%se in @% sexes represented by
numerous label spegific met 011 In t]@ vari les seX specdic differences were observed in
the ratio of pyrid abe&peaﬁ Sothmon meta@@ies@é@hlc containgd still the intact molecular
structure. The r@ ab rangsﬁorm tion o&% Pt Bnt compou as §§1erally more pronounced in

male rats. ‘”\9 S

@ > 2 & o @
Follow"f@\ radioactive dompanents @re identified”in Srder @heir elution in the HPLC-profiles:
ﬂuopyram-pyridyl-e%@?ox tie aci%(M4§1uo ra -h}%rox° AA (M41), fluopyram-ethyl-diol-GA
(M39, 3 isomers)y> tluop ra@rid sacetigy acfd‘lé\(M 0), fluopyram-hydroxyethyl-GA (M37),
fluopyram-ethyl&diol 38) am-thethoxy-di-ORFGA  (M23), fluopyram-pyridyl-methyl-
cysteine (M44), fl @@ OH@phem@\GA @\/[14)@’ﬂuopyram 7-OH-GA (M09, 2 isomers),
ﬂuopyram—7\f@H hy%f’%ox en&k@A 17)¢, \ﬂu am -di-OH-GA (M21), fluopyram-enol-GA
(M04, 1s0ﬁ%r 1), ﬂuopyra —7— }Q‘ SA@Ml uopyram -phenol-GA (M07), fluopyram-8-OH-
GA (N@ 2 1som,e1@ flyQpyram isomer 2), fluopyram-7-OH-phenol (M13),

ﬂuop{{am -7-OH- m@iyl s%fone @416 uo 7 hydroxy (MO08), fluopyram-8-hydroxy (M18),
parent compound, ?Tﬁop@n—Eﬂleﬁn ¢ 2) ﬂuopyram Z-olefin (M03).
$ 2 &

& B
Identificati ateﬂga%ge om c}” 92%@o ca. 98% of the TRR in urine, ca. 61% to 100% of the TRR
in plasmagg¢a. 4@ to ca292%0f the in liver, ca. 74% to ca. 97% of the TRR in kidney and ca.

86% t . 99% of the TRROIn the perirenal fat. Further small peaks or peak groups additionally
detect®d in t@m lic grofiles (<1% of administered dose) were characterized by their behaviour
é ext ) 4 10n cli@a up and the retention times in the HPLC-chromatograms.

The metabolism of [pyridyl-2,6-'*C]fluopyram in male and female rats was principally oxidative and
took place mainly at the ethylene bridge of the molecule. The major metabolites were fluopyram-7-
hydroxy (M08) and fluopyram-pyridyl-acetic acid (M40).
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The metabolic transformation reactions in detail were:

& &

hydroxylation of the ethylene bridge of the molecule resulting 1n©ﬂuopyram -7- @hoxy@’

fluopyram-8-hydroxy, and a dihydroxylated compound; S & ©)
e hydroxylation of the phenyl ring leading to fluopyram-phenol and flfépyram-7-O —phen@@
e molecular cleavage and conjugation to fluopyram-pyridyl- hydroxys&;hyl (con]ugés) § <)
* molecular cleavage and oxidation to fluopyram-pgsidyl-carboxydi a01d N %
e oxidation of fluopyram-pyridyl-hydroxyethyl tonainly fluops¥dm-pyridyl- tlc \1 a @) a
lower extent to fluopyram-ethyl-diol, ﬂquyram hydro AA ando\g @dy&©
carboxylic acid;
e climination of water from compoun droxylat d in t@ ethy@ne l@%i aﬂ%Daadm@&to
fluopyram-Z-olefin and E-olefin (E- and Z-olefin ca @)meﬁ&e 1nt0@ach er)g
e conjugation of several hydroxylate etab es vs\(ﬁ]% gl% ron iSacid @d to a \lovg extent
with sulfate. % @ @ Q @ @& @j @§
I@j\’[ateﬁxls a@metk@ %\ éﬁ %o ©§
~ o &L ~
@ (5% . @ § SHEN @ &
A. Materials TS S @) SO
: Q y & F &
1. Test Material @ 9 @@? S (7»@ A D O
IUPAC name %@{2 [35chlo (triﬂi%rom%thyl@dm@ yl]eth%‘} 2@
rlﬂﬁ&rome@l)bqﬁzamld@f
CAS name °\% %lzamldé@N [@ chlqro-5- @gﬁluoﬁ&met]@2 p\@dmyl]ethyl] -2-
(@1 uorgmethyd)- (9
Code name @»Q ‘KE @@694@ $ % @ @ &
Common name \@ Q& Fl&%/ral& @V @@@ & @
Empirical form{a @\ C%HnQFsNz% AN Y
CASno: © & | [858066235-4non-labelled AE c®§948@
Molar masé 39@@2 g/myl > @ @ @
Chemi;é@structure: @@9 S
SN
2 &
& O
Q O Q * position of radiolabel

Radiolabg%d test materiaY

Batch né); NIRRT
Specific radioactivity® SP3. 85@Bq@§g Q
Radiochemical é}rity: @' > 9% PfC)&

se J@WRUILOY

&
Chemical pk@y N @

> 999’ (HPEC)

Stability @é&test &npm@%

N S
&
$@@@

F@%winﬁ)reparation of the administration suspension used for tests 1

6, the purity of the test item was again checked by HPLC. The
radiochemical purity of the test item used in all experiments was >99%
which showed a sufficient stability in 0.5% aqueous Tragacanth.

2. Veh@c?e:

0.5% aqueous Tragacanth solution
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3. Test animals

Species: Rat, male and female rats derived from Rattus norvegicus
Strain: Wistar Hsd/Cpb: WU QD
Age: 7 weeks (males), 11-12 weeks (females) N §
Weight at dosing: Approximately 207-260 g s @” S
Acclimation period: 7 days <\ o e 2]
Identification: Cage cards on which the (sfudy numbeg, test comp%}ld Ame  afd
individual animal number Were displa 5' addltlon@@labe Ing W h &
water-insoluble spots on the tail. N O S
Diet: Rat/mice maintenance@ﬁg life diet@lo %83 .0, 1@/ F Provirfid th@
AG, CH-4303 Kaisegfigst, SW]tzeQand a@libituin

The animals Wer fed with-app mat@? 1 é@er c@ an %mma& he
animals were fe e la 1me %a 16®pno§@ ad stratlon of e dose

and again 6 h after dogii L7
Water: Tap water, Q%Nz?azt%% @ O @ @
Housing: After ad 1str@@®n o@éﬁe P éﬁolab&ﬁ@ed test” iteng, the @s wete kept
individ C%Mlakrol@ mgf@ohsr@cag@g@ @ ¢
Environmental conditions Q . XN N) Q® m@ (,QQ N
Temperature: 214 °Ce.’ @ S @? é S h® &
Humidity: 6% o 0 S O g ©
Air changes: epl0 — 5 folddir chﬁ@ge per Tour < A © .9
Photoperiod: B 12@0urs héﬁt/d@ cyc N v L

"\a ol 2
> % & § é@ & <O

4. Preparation oggyslngsolug@ N @ @ &
The whole ar@ﬂt W \dlssol&ad 25 mI@cetonﬁnle an?the 10ao&§1ty in this stock solution was
determined b e ra(@)actl\@y com;entra@fh B q/mgl. corresponding to 2.16 mg/mL.
The samplgas stored in a free@gr (a8 OC%untll Prgpara 10n of‘the administration suspension. The
purity of the test item the k @tlon was checkeddy HR& and the identity by spectroscopic
methods, One admlm@ratlo@spens on prepared f&r all sR tests. At the day before starting the
first test, a deﬁmte@ume\}f th@ock tloQ}as %et‘ted@o a glass flask and concentrated under
a gentle strea of n oge e &}rly d& res wgs suspended in 75 mL 0.5% aqueous
Tragacanth® with theQu § gr@: stf&er g 483 ba nd an ultrasonic bath for 5 minutes. The
suspension .,.(Z sti ously on4| agn& stirrer all the time in a cooling chamber at approx
+4 °C. On% during the 1@V1du@\adm@traté@s t spension was stirred at room temperature.

& @Q@

@
The pyrity of the testite %as cl@cke and the concentration was determined by LSC. The
total>amount of radloﬁlty mini red@ each animal served as reference (100%) for the

percentage calo@ﬁtlon of gtal @act@iy in the biological samples.
RS

@
B. Study d@ﬁn@ld n@od% Q
All te, ?@wererf ed @eordmg to the current EPA, PMRA, OECD and Japanese MAFF test
guldgbnes foy upp@mg the registration of chemical pesticides.
& >

$

&
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1. Dose regimen and design of tests
Test Number of
o Test description rats and | Sample collection schedule Dura@n >
. sex . N
Urine, faeces, blolasma @@ @«@’
. and blood cells), liver, kidney,
1 5 mg/kg bw, single oral 4 male perirenal fat, GH@inclu ding N hgi@
faeces), skmé;nd carcass O N @
vi@UCrliE;:, fzece@%llood (Ii(lasg@& \"\ @@
2 5 mg/kg bw, single oral 4 male 419 2100 §4 s), liver, kidaey, §4 h@&s &
< | perirena GIT (1ne£91 8¢ S )
@ facge$), skin and chetass @
Qo? U(E%; ?ae@ blodd(plagnta % @}
3 5 mg/kg bw, single oral %4 malg - an OOdQQ’e S) o n§ Yt 04 hours
S @ 1re T (ingluding
S O fa g@é) sl@ and @rcass, | o) -
W\% \@ \\ Uriney fae%:s bl (plas\rﬁa S @
4 5 mg/kg bw, single oral@} "\ fem&e llsy, Irv lﬁs
Q é\g %perlregg fat ng ﬁ
0% N sg@iggn and\garc S
T | B
9 |9
. (7 cellliv @nd Y,
5 5 mg/kg bw, $$@Ye oré\ﬁ 4 felz@ge perirghal f GIT (indlu d& 4 hours
S Ol N @ fa%ces@)&km ar@carq%s
|9 \9’ & &mne fg;ces%@ood 1sma
@ d blood cellsy, liverykidne
@ , ety Y
6 5 mg/gﬂbw ;@e o@ 4 @ale% pergﬁlal GIT Gineluding 24 hours
@ @ @\g ~ \? @@aecei) skin @n carcass
~ N
S S % Q} O LY § N
The rats of a@test&oup Rceived a sthgle od@?e’ of &iopyrgin (AB C656948) radiolabelled in the
pyridyl ringfpyridyl-2,6-' ) @ SRS (g @ é,(;%
S & SRS
A @ @ -, O v O

[Pyridyl-2,6- 14C]f1<¥®yrar£gwas
dose of 5 mg/k
tissues were c%lecte

o

feedihg knob cannuld. T

acr§

2. Do@ @ § %g
The animals recew@the Qxl&t\d V01¥§ b

olufié w

mls@red \lly thsix gr&lps of four male or female rats at a low

ollecied fofi

Basedo
concentration of each ac@’lmst@l Ea%tl

the nominal V [@e of the actj

administrati @ th %tual se
admlnlstrai
S @©

p%ﬁkg@a

adm

2)

© @

‘”\g

str@on until sacrifice, and blood, organs and

04 o§4 hm@@ @

y@ral gavage using a syringe attached to an animal-

n the nominal average animal weight of 250 g. The
on@vas calculated to reach an administered amount of about
kg body weight (bw). Due to different animal weights at

ried slightly with the body weight. Two millilitres of the
s@nsm@ era@osed”@each animal.

X,
The gurity Q)@ @ 1t§§%0as checked by HPLC and the concentration was determined by LSC. The
totad “amei@t of radioasfivity administered to each animal served as reference (100%) for the
percen@ calculation of the total radioactivity in the biological samples.
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3. Collection of excreta

After the administration of the radiolabelled test substance, the rats were kept individually in
Makrolon® metabolism cages, which allowed for separate and quantitative collection of urlr@nd S

faeces. S ® @j
@
K e
Urine was collected at various times separately for each animal in a cryogenic trap cooledswith 1ce.

The funnels for urine collection were rinsed with demineralized wate E%the end of Gich p11
|
period. The rinsing solutions were drained into the same(¥al as the c%cspondmg ué;\me fr&“ﬁon @

72

radioactivity was determined by LSC. X Q @ § v\g &
& &© 6” & &

)
Faeces were collected separately for each anim, cryoge ic trap c@ed W@l dry&e the whyple
time of the tests. All individual samples were a d to tjle re ctlve\gastro@vtesU@l trac!&%ITy);@S the
corresponding rat at sacrifice. w\g & N >

(O & @’ &, .
NI IS /@ &
4. Sacrifice g\ﬁ N \\ & &%
At the end of each test period (1 h, ¥ or %\’h a%x@adﬁéstr ©n) t@wa anae@letlzed
with Pentobarbital-Na. They Were&@:rlﬁ%l Xsanguin b sec cer@gal blood
vessels. o o O @Q @
&
o . Vo5 @ & @ @ «

5. Blood, tissues and organ§ atchcrlﬁc@@ & ©

After transection of the ce@lcal b@od ?sels the o ed Qlood%ﬁs cs@ecte ‘2215?0 test tubes coated
with heparin and afterwards nd blg 3 ce ere&ar ted by centrifggation. After weighing
of the whole plasma @nple ah t was take@g&&mma@on oghe ra&mactlvuy by LSC.

The dissected tiss amﬁ@ (GJ”I@&CI g faeces , an @érca including sedimented blood cells)
were transferredeifito § plaf@’c Vesse ] f&\stral rec helﬁﬁdlwdual fresh weights. The
combined GI and alig®st samgpl @}depl§ skily were lyophilised by freeze-
drying. After 1gl@ag tlﬁy w &) homo nls&g@oef%gahqu@s V\g%]& taken for determination of the
radloactlyf@by combusggon/LS@ @

A S
The or&ﬁal whole c@ass/b%d cel sa@p&e wa@passé‘do up to@ve times through a mincing machine
N
in half-frozen sta@" he Q}le t of (Ghe rr@mg%g@achmé was carefully cleaned prior to a new

sample. From tk%@lssu pul§ ah ot w @}’/opm@ed dpmogenised and weighed, before aliquots

were taken for de ern# on, the@ oa%tylty @om@tlonmsc

@ @
Liver, r % fat and kidneys @3? the 1V &a rats@were weighed and pooled for the extraction of
radloacl\%@z residues No sep%at&dete t10 f radioactivity in these organs was performed in
orderyto get enoug@?a matetral foflextrag on and metabolic profiling. For the calculations, the
meait values of the total@dlo@ve residues Gpsed on the sum of extracts and solids were used for the

individual am&@@ . & &@@ Q&
6. Sam §al@ing @@l st(gge
Freez&‘j@led %hke (@@ (together with faeces) or organs were stored in plastic vials at room

temperatur ?@ox %4 °C in a refrigerator. Liquid samples like urine were kept frozen at < -18
OCQ all tfmes exc @ng aliquotation for analysis. During the analytical work, the samples were
stored githier at approx. +4 °C in a refrigerator or at <-18 °C in a freezer.
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7. Measurement of radioactivity

The measurement of the radioactivity in liquid samples was carried out by liquid scintillation counting
(LSC). All solid samples were combusted in an oxygen atmosphere using an oxidiser. The reld@ed &
14CO, was trapped in an alkaline scintillation cocktail and the radioactivity was determined by §

& NS
The amounts of radioactivity found in the excreta, organs and tissues of@e rat at I‘lﬁ ere
calculated from the radioactivity concentrations determined by radio %y and Wege@latedﬁ) t&eﬂ
administered radioactivity. The percentage amounts($h the orgahs were obt@%ed “from
multiplication of the respective dose normalised colcentrations Q‘@ norm)  With @% spoading &
gamma-values. The gamma value of an organ is equ@@lent to its p&@én‘[age wei@; COH$ (@0 th&

total body weight of the animal. .
Qo? N N @@ @ S) G @§
5y RN N
The radioactive residues for liver, renal fat we@ calc{%’ted n@tion of the reSidues

in the extracts and solids after solvent extr ctlon %@ det ina of ra#lioactivity @ﬁ p@ne%@r
these organs and tissues of 1nd1v1dua1i% mal g@& eno¥h sa@le n@%rlal for exteaction@nd
profiling. @ éﬁ %
SLERETELS

8. Preparation of urine, plasm rgan@’and tissues for a ysis § @Q @ w\?@

Q IS © .0 N .
Generally, a combined samples, fron% 1 an&als Qere [y ar@per ey gr@ alg% selected time
periods < RS & @° ¢

K Ko N &

& o S

The urine and plasma sample@ere z?él)alyse W1§ut gg rther pﬁqﬁ a@
&

@(f

é/

~
ki % o i
For combined livgr andGidney, two %o Veltgextraé@ns §@re p@sf m@%y macerating the sample
with acetom‘;@%ate&fﬁ& V%) A@each@ep, tlf@ re plexwas separated into the extract
and solids by(Hltra Th®&total @)lurﬁQ of e@l @t w§:a@red and the radioactivity of an
aliquot wa eterrn ed b}NSC@The al sglids weg’ dissolved if-Beckman tissue solubilizer from
which a ﬁ&hquot was n f@adl@lVlt}/ measgreme LSC~ Both extracts were combined and

applied\td a C18 SP@cartr@e to remoyesthe Iipid fr%etlon &P the matrix. The SPE percolate and
column wash w1tl@etong\ile/v@er wéee con@ned@s@nd cocentrated to the aqueous remainder for
HPLC analysis. N % S
o & &y
@ ©© SN \@ \@ (g

For combi&?fat two so@@:nt @racti:@ we @perf@ed by macerating the sample with ACN/water
(8/2, viyg YAt each resp@ 1ve§amgl&gwas separated into the extract and solids by
centrifugdtion. The Volu %eac act s measured and the radioactivity of an aliquot was
determined by LSC. fiquid 9 \ remaining after extraction was dissolved in
tetrﬁiydrofurane/methaﬁ/@\V/V) d tl@ remaining solids in Beckman tissue solubilizer. An
aliquot each w@s"taken for fadio ity ayeasurement by LSC. Both extracts were combined and
applied to @18 SP-% capidge to temove the lipid fraction of the matrix. The SPE percolate and
column wasl with acetogjtrile/water %@e combined and concentrated to the aqueous remainder for
HPLC aréirsm@ ©

S
Sy
9. Q@gh 0rn®nce$uid chromatography (HPLC)
For olic profiling, the individual samples of this study were analysed by HPLC. These
investigations were based on the wuse of a reversed phase column and a neutral

acetonitrile/methanol/water gradient. Detection was performed by UV (270 nm) and a radioisotope
detector with glass scintillator.
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10. Thin layer chromatography (TLC)

For detection and identification of fluopyram-£- and Z-olefins in liver and fat samples, pre-la od, S
glass-backed HPTLC-plates were used for one-dimensional TLC. The absorbents were silicasgel

F2s4 (normal phase) and LiChrospher RP-18 WF»s4 (reversed phase). The plategywvere develo@ us&g
dichloromethane (normal phase) and acetonitrile / water (7/3, v/v; reversed ppﬁe)

\
XN § S o
For co-chromatography, a solution of the reference items(as applied te plate ove@pm& Swith e @
sample solution. After development of the TLC plate, co-chro T3f0 fographic c@%sp@ nce was &
assessed by analysis of the individual radioluminogre@m. &© é\g ) @Q q&©
Q &' @ & < &@
11. LC-NMR-MS Spectroscopy Q) Q} \@ . 6\ %@ @@
The 600 MHz NMR-spectrum was recorded éba BP@(ERK?V 6({)&inst ent, > N LY

O CHNFS
F & &Y g
12. Identification, characterisation al&ﬁ\qua&ﬁﬁca%\ @ &% @
Q

v\g v
The liver extract from test group 1 @é' fuﬁs@er ped @me by Teve p P nd f@ally by
semipreparative HPLC for the iso o pyra-E 0 majQr subsiance peak
which eluted at 99.3 min was col@ted conce trated nea yne%olv n ac\%mtrlle An
aliquot each was taken for de@mm% n o dlo-@tlwt @-ag&lyms using the
normal phase and reversed pﬁ@e moﬂe Q

< & N .
@ @ @ @ \25@
The fat extracts from test gro d tes@%ve Q) rth@%ur ed by semipreparative HPLC for the
isolation of the ﬂuop@m- nd 51\9 efins. The ]O ’&bstan@ pealks,whichweluted at about 100 min

were collected, co tra&ed to pear dryax s a@dms@ved acetonitrile. Ah aliquot each was taken
for determmatlon@ ad@actl\ffgy y ]E%C aﬂg for '@-al@sm @mg Lg‘hormal phase and reversed

phase mode. @ @ & @
SEESERR @9 @b ©§@

9
The aig§nent of the cha d p@ Fluopyr (AE@569{@7 and metabolites in all samples of

the respective test wa@achge@l by ¢ asison, 0@ e HRLC pr@iles among each other and respective
retention times w@ thetge of@t an@ lact&}lg &at me%}bohsm studies in which they were

unambiguously @tlﬁ%by c@matqg%apmé@’nd spectrosgppic methods.

Further proof@f iderty w obtaf@ed b@\oml@lson @§ the elution patterns of two selected urine
samples withwo re%}estlve%ﬁne ple@f algyand female rats from the rat ADME study and
of the pen&)nal fat extrac fro@ll tes{s ith%he f%@(tract from the lactating goat metabolism study.

In ordéx’to show @ comgon hty of @ta c pathways with other metabolism studies, the
metabolites fluopy: fin @nd f <’ opyram-Z-olefin were identified following isolation and
purﬁ%atlon in the liver ac \ftest I'tmal€y, 1 h), fat extract of test 3 (males, 24 h), and fat extract
of test 6 (fema@% 24 h) b \.’ hro@tography with the authentic nonradiolabelled reference
items in two ep{rég%n mat@grap stems (normal phase and reversed phase TLC).

Further sma pe@ k groups a&@tlonally detected in the metabolic profiles were characterized
by the‘@ haf@our durm%@xtractlon and clean up and the retention times in the HPLC-
chrog{&togra@ @

@
A@entg@d and @kn@@ metabolites were determined quantitatively in composite samples of urine,
plasm d extracts from organs and tissues. For quantification, the '*C-signals in the HPLC-
chromatograms were integrated.
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I1. Results and discussion
A. Recovery @ S
N

N >

The overall recovery accounted for 97.2% to 98.8% of the administered dose § male rats (@@s 1

and 97.8% to 99.7% in female rats (tests 4-6). The entire balances for the tefal radioactivity deteleted

in urine, the combined GIT plus faeces sample, skin, and organs and tiss&s at sacriﬁc%@’e s@n ir@)
. 9«
\ Q,

Table 5.1.1- 1. Sy
A
& @ &S L0 @
Q (TS %o S

UL N : YRS
Table 5.1.1-32: Balance of radioactivity in urine \:'4) in organs tissues of @iale and female ra@%
sacrificed 1 h, 4 h, and 24 h gfter a single oral @gﬁnin@*atio of [pyridyl-2,6-
b @ ghof [pyridyl:2

14
C]fluopyram @ N @ K\ ®, Q
Test no. Test 1 Test 2 & ’@%} 3. T{s\\f’4 oYy Te§tS N Test 6
5 mg/kg 5 mg/kg émg/ 3 g/kg@ 5 m%/kg& @/kg & |°
Dose, route bw bw b W\l@@ @QEW ﬁ@bw bw @
Sex male ale . ngle < femple N fem@lé | fen}a‘§_
Duration 1h RNanS | Sane| b Of & gf 241
& [%@ose administered] S, 7 Y S o 2
) N U O 3
S0 e & 0 O O =
Urine | 14387 | - ¥806 7| a3690 ] 4002 T 634 A 43.060
N @} Samples o, & e P &
Plasma 317 D o214 §E¢ 0,094 0403 Jo 02597 0.110
Carcass 13.8200 | 60165 @713 O] 29.160 22990 6.118
Kidneys 0408 [2.70289 | o0.116y | QU57ES | 0424 0.120
Liverk &Y 4570 & 309 ¥ @ 5518 4.004 1.225

GIT + facces Y | « F1.230> [ 82610° | %4200 57 42760 <& 47.520 47.360

skin <O O 4723 [ 1.0 [«00763, | <37.650 10.290 1.437
Perirenal fat @ 0663 .| 0288 . ]2 0082 [© 1.09¥ 1.496 0.309
Balande «97.160%. | 98810 O 98350 @  99W60 97.820 99.740
Aetor @ 102 | S, | oror, | Qotl 1.022 1.003

A« A Vivtual matrix groups \

Body excluding GIP' | _04.5007] {7400, O s4b1 ] 54.400 43.560 9.320

GIT + facces ~ | Q71230 | B2.6p0. | S64.2095 |  42.760 47.520 47.360
Body® & 95320 N 9410 69:660 97.160 91.080 56.680
S 9 e @

)
S S
&@%%g&Q
@ v
Q@&g@@)
T & O
N &
{x’ @@%
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Table 5.1.1-33: Total radioactive residues in organs and tissues of male and female rats sacrificed 1 h, 4
h, and 24 h after a single oral administration of [pyridyl-2,6-*C]fluopyram

Test no. Test 1 Test 2 Test 3 Test 4 Test S Test @ IS
5 mg/kg 5 mg/kg 5 mg/kg 5 mg/kg 5 mg/kg 5 g
Dose, route bw bw bw bw @%v " Biv
Sex male male male female @fjemale @fem@%
. i) S
Duration 1h 4h 24h,, 1th ' 4h - 24 N
&
[mg equiv./ke[ Y S o 9
N
Plasma 1.273 0.690 G343 1@92 1350 R 0.4§ &
©
Carcass 1.180 0.498 221 \29765@ Qo600 S| 0525 &
- Y Y L2306
Kidneys 2.966 1.863 0812 40 505 |V 398 | *v0.960
N
Liver 7.216 497797 ¥ @66 SO qwbs < 7
@ S @) SN
GIT + faeces 47.530 5&@% . @20.&2,0 \ 34260 $87.130 &29@@
% Sas WL
Skin 0.997 @292~ 0450, N 4®01 2502 A 0.§
R <
Perirenal fat 7.261 ©\37g% L S0smS | a0 @s@ @505
: IS SIS
Body excluding GIT 1.397 @619 ¢ 01 & 3/ O 2882 [N 0539
R, o > Z > \
GIT + faeces 47.58@@ °58.810 0. 82&@ 3R260 39130 A 18.290
Z
Body 5026 A 438 g 318 A 6160 |+ P5.470) 2.849
* o Z X
Mean values N % @@ <®§ 6(@& @@% K‘”\g s §
B. Distribution <\ @ N § = O é& O
The total rad10act§ resj es ( Q@RR &pressed as @en ,_,J(?’ of @mml@red dose and as equivalent
concentration) @ ect %k in th@ or%ns ani 1SSL§§> at @rlﬁ @en in Table 5.1.1- 1 and
Table 5.1.1- 3% @ ) K %
In male rats; sacrlﬁ@d on%ghouf@ost% 24@; he d Were detected in the organs and
tissues ca. 71.2% i %fhe @ pl eces sample. Aft rs the percentage of the dose in the

organs%%lechned to ¢cdZ5. 5%@5h1s value cate@a fasfo*dlstr ion of the absorbed test item related
radioactivity w1thn®1e bQ y f@weﬂ @, 1ck -.~ 1natf§n from the organs and tissues that led
finally to a signifitdnt i reas@ the %@mar cret1 fro@ca 1.4% to ca. 28.7%.

The highest T&R- Val@% w@ de;e@ed u@e or@ns al@tlssues at one hour after administration. As
shown in Table 5.14-34,Qll V&Q} d ase@}tntll dhe test end to significantly lower values. It is
therefo@oected that@the re@al Q'f ounts th%g’samples are subject to further elimination from
the body: .
N
N S )
-~ ST E S
Y @9 ) Q
In female rats, sacrificed one ﬁ%’ur post dosing, ca. 54.4% of the dose was detected in the organs and
tissues and cag: 8‘V%m th &IT Ql@ faeced sample. After 24 hours, the percentage of the dose in the
organs decliied toNea. 9. These val@ indicated a very fast distribution of the absorbed test item
related ra 'actu@r @1 th@ody foflowed by a quick elimination from the organs and tissues that
,@ 0 o
led finalfy'to a mf%ant n@ase of the urinary excretion from ca. 1.9% to ca. 43.1%.

%@

2 >
Sl%lar &male rats, th?ﬁghest TRR-values were detected in the organs and tissues at one hour after
adminiSiration. As shown in Table 5.1.1-35, all values decreased until the test end to significantly
lower values and it is again expected that the residual amounts in these samples are subject to further
elimination from the body. In contrast to the male rats, the TRR-values in nearly all organs and tissues
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were higher at all points in time which was particularly noticeable for the perirenal fat values higher

(factor 4.3 at 24 h).
& &

N
Table 5.1.1-34: Decrease of radioactive residues residues in organs and tissues 0@@ rats aft@ sin@le

oral administration of [Pyridyl-2,6-'*C]fluopyram @§ & N

Test number 1 3 § @@

Test period [h] 1 (@ 24@& «;Q}ch by [% %
Samples TRR [mg eq./kg] ©Q @@ § N §
Plasma 1273 @ $3 . P v nd @

Liver 72167 ~ B RN O @ o
Kidneys 2066 & | O B8 O N
Carcass 19180@7% @;9 Q@OQZ@@ (\GC @& f@ &’

Perirenal fat g\ﬁj)T@ \\ ﬂ@ %‘%3 . ©) %, %2 §g
Skin Q097 5 I w010 & S 85O
Body excluding GIT A wuaonT N o 0 V| S
©

@@@@&U©©\

Table 5.1.1-35: Decrease of radl§tlve @due@semdu in organs_ind tls {i@s offgmale rats after a
_14
single orﬁl@dmlnl atl% fg$§dﬂ %6 C) uopy @ @
Test numbey @§ %) ] Ab N é Q)& o
Test per@[h] < § @w 1® @Q @ %2{ o o Decline by [%]
Sa@es \© QO N \\ JRR [n@eq g <&
® & &
@%sm(@@ O Q@ « 1.7@} O & ogpr 76
O Liver 21D ks U g sy 82
AS Kidneysg? & [V 05050« O 0960 81
Carcfes” S &.0 2096 & | = 0525 82
R S
Pegr@al fg% & v %.49@@ S 2.505 78
Skingy (] Tael o 0334 93
Bolly excluding GIT 9" | 4% | g@i]lo @ 0.539 85
TR ES
D. Q\%retion v @@ o\@ Q@ S
The urinary exggetion startecglmm atel@after administration and increased to ca. 28.7% and ca.
43.1% of thesadmi ‘ére r 24 hours. The amount excreted by female rats was about 1.5-
times hlghe@an@bma ts (g{ﬁable %@1-32).

E. Mgg%ohs&b % @

e 0 le r@ the a]or metabolite was fluopyram-pyridyl-acetic acid followed by fluopyram-
et A (sum of 3" isomers) and fluopyram-hydroxy-PAA which accounted for ca. 7.9%, ca.
ca.

6. 9% 4.4% of the dose, respectively, at sacrifice. Between 1% and 2% were calculated for
fluopyram-hydroxy-ethyl-GA, fluopyram-enol-GA (sum of 2 isomers) and fluopyram-pyridyl
carboxylic acid. The values for all other metabolites were less than 1% and the amount of the
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Fluopyram (AE C656948) did not exceed 0.02% of the dose. The identification rate was higher than
90% of the TRR.
& D

In urine of female rats, the major metabolite was fluopyram-pyridyl-acetic acid which increasgdto ca@’
29.3% of the dose at 24 hours after administration. Between 1% and % were calciffated oy
fluopyram-hydroxy-ethyl-GA, fluopyram-7-OH-phenol-GA, fluopyram-8-ORrGA (sum of isa@s)
and fluopyram-ethyl-diol-GA (sum of 3 isomers) with maximum valuesof ca. 1.9%@% 1.6%, cae,
1.5% and ca. 1.3%, respectively. The values for all othep-metabolites ageﬂunted for fess than 1% a@dz
the amount of parent fluopyram did not exceed 0.03% @é dose. @ g}” Q\ @ @
SN ©Q %@ éﬁ é
@ Q o &
The identification rate was higher than 91% 2@ TRR. The %ant@flve @sults@&f the &tab%w
profiles of the urine samples from all tests are s arised in %ble . -36 \ %@ @@
N 9 @6 NS
o @ é}’ & & o
In plasma of male rats, the major componénts of @e on@aour sample were @opyra@ 7- oxya.
0.2%; 0.807 mg/kg), parent fluopyram 0&6%, 4 mgikg), é%@pyr@ -py#idyl-acetic aci (ca.
0.03%; 0.104 mg/kg) and fluopyram-7ZOH- Gﬁ 18&1@& l C§ 014%3 0. 0§§*mg T]%}\den ation

rate was >99% of the TRR. @ (5% @ @ @, §

After four hours of the admlmsn@lon uopygam 7- 0§n pyr '%@—a t%% acid were
again the prominent metaboliggs wl& ac@funte%ﬁ§ 0.0 ca. 0.03%
(0.096 mg/kg), respectively. Wtil Z4vho a furtliér detline wa ob ed a 0n]§§two prominent
metabolites (fluopyram-ethy d101<8(,}A %ﬁmer @and ﬂ@pyrar%ﬂ woxy&f@lth ‘@lues of more than

0.02% were detected. § g . %,
@ &
$ o ¥ W9

Ly

(?

X

> IS O &
In plasma of femalg¥ats, the maj§ ents@f the@%ﬁe h(@r samp@ were%he parent fluopyram (ca.
0.28%; 1.187 mgiky), ﬂ@opyram- -h}?é?roxy\gca O\T@%), ghat %4 fluopyram-pyridyl-acetic

acid (ca. 0. 04‘V 158 g/kg% Th@galue@or other n%t ol § wer&lower The identification rate
was >98% of®e T@ @

No mgmﬁc@lt change in the mz@fgaz@tter@vas o@ew@m th@our hour sample. At 24 hours, the
percen}@ value for @h componentiwas less tha@@ 05% of th@)
The quantitative r@ts o&%he r@mboh@prof@ of %@e plas&a samples from all tests are shown in

Table 5.1.1-37.
© @5\9 0%
& IR § &

In llver(g(;gﬁe rats, ﬂuc@/ra J\g‘?y w he major component which accounted for more

than 1% gf the dose incth e 0 -\. hour . is amount decreased to ca. 0.13% until the test end at
24 hoursy" The unc &l}‘l‘opy etected in the one and four hour sample with ca.
0.82%,and ca. 0. O&g res tlvel@ reeplage Values for all other metabolites were less than 1%
of the dose and the pro@’nent@%mpon n this group were fluopyram-ethyl-diol-GA (sum of
3 isomers), ﬂu@?ram E he uo am- 7 OH-GA (sum of 2 isomers), fluopyram-enol-GA
(sum of 2 is @;opy (sum of 2 isomers) and fluopyram-8-hydroxy. fluopyram-£-
olefin and -Z— ﬁn &fﬁere low and amounted to less than 0.01% of the dose (< 0.01
mgkg). @ @

In corﬁ@que@ of @de gsmg extractability, the identification rates in liver of male rats declined
frondyea. 79% of thie TRR at one hour to ca. 48% of the TRR at 24 hours after administration. The
TRR-valg¢ 1n the extract was high for the first sampling period (6.697 mg/kg) which declined to 4.008
mg/kg four and 0.994 mg/kg until 24 hours after administration. At one hour after administration,
higher values than 1 mg/kg were calculated for the parent fluopyram (1.287 mg/kg) and fluopyram-7-
hydroxy (1.663 mg/kg). Up to the test end, only fluopyram-7-hydroxy and fluopyram-ethyl-diol-GA
(sum of 3 isomers) reached values of more than 0.1 mg/kg.



B \ Page 97 of 149

A \
E / Document MCA - 5: Toxicological and metabolism studies — Part 1
Fluopyram

In liver of female rats, the unchanged parent Fluopyram was the only major component which
accounted for more than 1% of the dose in the one hour sample. This amount decreased to ca. % S
until the test end at 24 hours. The percentage values for all other metabolites were less than -1% an

the prominent components within this group were fluopyram-7-hydroxy, fluopyram-8- OH-@ @

of 2 isomers) and fluopyram-pyridyl-acetic acid. The values for ﬂuopyram-%@[eﬁn and ﬂl@pyra@
olefin were very low and did not exceed 0.01% of the dose (sum of both). Q>

In consequence of the decreasing extractability, the idenification rate ifiiNiver of fenfale rat«s\@clﬁ
from ca. 92% of the TRR at one hour to ca. 45% of RR at 24@durs after a@hm tion. The @
TRR-value of the extract was high for the first sampljng period (8. A@ng/kg) whid® declinéd t@ﬁ% é
mg/kg until four and 0.996 mg/kg until 24 hours afteg@ddministrati¢n. At one houdafter admini§iratio

higher values than 1 mg/kg were calculated only £ob the parent in (@17 lglkg) At'the test
mg@?@ @

end, only fluopyram-7-hydroxy reached a value ‘®@more than \ «:0\7 <
The quantitative results of the metabolic @ﬁleS@@ﬂ the@?ver thrac@j%of ?@?tests “dre sh %tco)\v’vn in
Table 5.1.1-38. A S & & © S &o

&\\\©%©©

@,
In kidney of male rats, ﬂuopyram@yrl acetié\a d ﬂu@pyra 20\57 Xy re th@ major
metabolites, which accounted for of«ghe d s ea th r sa@@ple This
amount decreased to less than 0. @A) %11 the gest en@at 24 %urs ang areq! luopyram

was detected in the one and @gur h@ sarfyle %? ca. 6‘7%nd c@ 0 , T spectlvely The
percentage values for all ther me%abol@s were “less ‘ﬁaan ﬂ% the do al@ the prominent

components within this group we n\ uo@m- ydro@ﬂand fﬁiop@m hy Xy-BAA.

The identification rate llNﬂd % of miR rat§ @d ‘“llghﬁ? from, ta. g% at one hour to ca.

85% of the TRR at 24hours &fter a&f@nmst@wn —Va e extract’was high for the first

sampling period (2 mg g) v@ach d@hne /kg unt@ our ‘&nd 0.703 mg/kg until 24
hours after admi ratl h% after adrm@strat off, hi gher V@es than 0.05 mg/kg were
calculated for gljiopyta —pyﬁ@yl cetic a&% () Sng/@ pyr The7- hydroxy (0.854 mg/kg),
fluopyram-8- TOXYS 0 1% mgdk ) opy hy@oxy 1 mg/kg) and the parent
Fluopyram (0.456 @g/ngJp st e opyr -pygr\\] 1 acetic acid, fluopyram-ethyl-
diol-GA {sum of 3 1somprs) op}@ xy PAA @ﬂuo@mm -7-hydroxy reached values of
more t@ 05 mg/k@

RV IS
In kidney of feffiale @ th are@luo am @gd ﬂ!@yram pyridyl-acetic acid were the major
components which a€d for théore tifari 0,1% of t& dose in the one hour sample. This amount
decreased toSss thah 0: A) uﬁ{} th st e@(24 k). For all other metabolites, lower values than
0.05% v@measwed an 1 up %op)g{?h 8-hydroxy was prominent.

The identification r; 1n d%y f femalg@ﬂs @hned from ca. 97% of the TRR at one hour to ca.
74%%%f the TRR afte@dm tratidn. The TRR-value of the extract was high for the first
sam}hng period (5. 024@1g/k@\)vhlch eclifizgd to 3.93 mg/kg until four and 0.865 mg/kg until 24
hours after adl@mstragon on ur r administration, higher values than 0.05 mg/kg were
calculated f@&the ent opytam (2,775 mg/kg), fluopyram-pyridyl-acetic acid (1.406 mg/kg),
fluopyram-%hydraxy (0 mg/kg) fluopyram-8-hydroxy (0.29 mg/kg). Up to the test end, only
ﬂuopyra@pyri@-acet@ acidad fluopyram-7-hydroxy reached values of more than 0.06 mg/kg.

The ntlta®m r@ts &{ﬁle metabolic profiles in the kidney extracts of all tests are shown in
LA

In fat of male rats, the parent Fluopyram and fluopyram-7-hydroxy were the prominent components
which accounted for more than 0.2% of the dose in the one hour sample. This amount decreased to
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less than 0.03% until the test end at 24 hours. The percentage values for all other metabolites were
lower than 0.03%. Similarly to the one hour liver extract, the values for fluopyram-E-olefin and
fluopyram-Z-olefin were very low and amounted to less than 0.01% of the dose each. N

The identification rate in fat of male rats declined only slightly from ca. 96% of the TRR afte on@§
hour to ca. 90% of the TRR after 24 hours. The TRR-value of the extractgwas high fo@ first
sampling period (7.228 mg/kg) which declined to 2.699 mg/kg until four 0.544 mg/kg unti

hours after administration. At one hour after administration, higher values than 0.05qmg/ \were
calculated for the parent Fluopyram (3.972 mg/kg), ﬂuopyrarn 7- hydro 2.604 mgjk@ fluépyram-

8-hydroxy (0.279 mg/kg) and fluopyram-pyridyl-carbok¢lic acid (0 36). Up to ti@ test\&fld @

fluopyram-7-hydroxy, fluopyram-ethyl-diol-GA (sum of 3 1somers d ﬂuopyr —Z— @n ed &

values of more than 0.05 mg/kg. @& 69 Q § c&©
Q Q

In fat of female rats, the parent Fluopyram was

N e orgly prduine t\comp@aent 1ch é%f:ou t&d for
more than 0.9% of the dose in the one hour émpl @ is untéy

cre 0.2%"until the test
end at 24 hours after administration. The ly 51 ﬁcalgpheta tes Were ﬂu yr @XY and
fluopyram-8-hydroxy with maximum V&kﬁ of«d. 0 E-

1; 3%, pectlve y.
olefin and fluopyram-Z-olefin were 1d@§1ﬁed Xa 10 mo of 1 amQ therg)se e
The identification rate in fat from f&le ﬁi% dec«@ied @@y sh@ﬂly §¥1 &% §e '%R at one

of thig extract was high

hour to ca. 86% of the TRR at 24hours &fer administra 1on§he T

for the first sampling period (11.078 mgikg) @asee@y 13 1@1 m@ r@ﬁfour and decreased
to 2.476 mg/kg until 24 houﬁer a@%‘lms‘cra n. &f’one, et admlmstra@n er values than
0.05 mg/kg were calculate e par pyrar;@ﬁ 92&mg/k§ ﬂu@yram- “hydroxy (0.731
mg/kg) and fluopyram-8-lgydrox 29®ng/ ) Up to the test end{parefitFlu @am fluopyram-7-
hydroxy and fluopyram-%-olefi % reached of@o %g/]@g} TheQuantitative results of

the metabolic proﬁlesm; the @ xtradds of a@test €S wrg%blegé 1.1- 4Q
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Table 5.1.1-36: Quantitative evaluation of Fluopyram (AE C656948) and metabolites in urine of male
and female rats sacrificed 1 h, 4 h, and 24 h after a single oral administration

Test no. 1 2 3 4 5 2 @@
Sex male | male male fen&le female 2 ale |
: & @
Duration 1h 4h 24 h @@1 4h 24 1{\@
. . N
[% dose a znlnlstered] ﬁ@ @@ &
Total radioactive residue in urine pool sample 1.438 ([+4.806 28.6&?}%’ 1.902 @44 %3.06(@§’
\“j () S
Peak ID Compound mQ 2 § é
80 | fluopyram (AE C656948), a.s. 024 — | 00287 00w @)27
6 | fuopyram-pyridyl-carboxylic acid (M43)5{00.089 | 0.213 1 wp | 0Wss | @osac) 0340
7 | fuopyram-hydroxy-PAA (M41) ¢ | 0665 | 03390 | 4393 6.028%} 0.085" | 0:293
: — O @ &
9 fluopyram-ethyl-diol-GA (M39), isqmer 1 =, --- @9)'066§j 0.908 | - (§§023 é@ 386
11| fluopyram-cthyl-diol-GA (M39), fsother 23 <> | 0040 | o368 |- S o @
12| fluopyram-cthyl-diol-GA (M3¢§isomer3 | 0032 10283 3.46 NS 0038 | @s04
py y . - isome \0~ i & 29 @/
_ . _ . o o )
16 fluopyram-pyridyl-acetic afl\% (M4aay 828\ 2.43\9§ k 6@45 34,}\\0 29.265
26 | fluopyram-hydroxy-ethyl-GA () 2 | & 8 |a1%12:{00.0195] 0.075 | 1.896
9, )
29 | fluopyram-ethyl-diofM38) S oo | ho.0199 0469 | - | O | 0.096
HGA (17 ‘o 300 s 2o @
33 fluopyram- methogg -di-O8) A}% 3) -1 0.016 | ®}I00 [ -, P 0.016 -
34 fluopyram- pyrldyl mf({%rl cy&)eme (@§ K@" §-— 0.050° -§ - ---
35 | fluopyramfOH-pifhol-GhM19y  § ) 0.03P] 02 |« | 0.027 | 1579
B \ N 7
40 ﬂuopyr§7 OKSGA (M09), isomier k| 0620 V@QQ(B <0.361.©0.025 | 0.075 | 0697
42 ﬂug,@am 700H- -GA (Mo9fisomer@ oS —o | & 003y | — | 0.026 | 0248
o © .0
3 @‘;l‘?m@ OH- %dri%phe“%l US| @ o~ |a06s | — | 0008 | 0085
< ) Y & N &
47 ﬂuopyram,-d@OH-cG@MZI) o L PN 02| — | 0017 | 0383
») O
48 | fluopyraniRnol-GA (M), isomer | o3 | 0057 |.0218 | 0.770 | 0.036 | 0.015 | 0.141
N\
49 ﬂuopyr?m 7-GH-phenol- S%@’HS) O - | - — | 0.038
50 | floGpyramShen @?A Mo N o[ | — Joars | — | 0oes | 0997
V %
51 uopyram-8- %H “GA (M), @zmer 19 [ |~ Jooss | — | 0034 | 01
57 fluopyramOH- gAﬁva isomer2 Q" - | — | — — o197 | 1327
60, | fluopyram® enol@@ (Mod), 1soﬁ%r2 0.087 | 0242 | 1.232 | 0.093 | 0.013 | 0.145
64 | fluopfiin-7-OH-phghol (MiH) @ e | = o015t | - | 0.002 | 0.102
68 f@yra&%?)@thﬂ—ﬁfog&@dl@ 0.020 | 0.035 | 0.070 | 0.018 | 0.062 | 0370
73 ftuopyfain-7-hgdroxy(M08) 0.026 | 0.019 | 0.026 | 0.010 | 0.014 | 0.042
73,5 | nuoiiramhydsoty (1) — [ = = = = [oos
S o SHmidedtified 1349 | 4.388 | 26.867 | 1.859 | 6.240 | 40.100
aN
€9 Sum characterized * 0.089 | 0418 | 1.823 | 0.043 | 0.504 | 2.960
Sum total 1438 | 4.806 | 28.690 | 1.902 | 6.744 | 43.060

* Sum of unknown peaks
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Table 5.1.1-37: Quantitative evaluation of Fluopyram (AE C656948) and metabolites in plasma of male
and female rats sacrificed 1 h, 4 h, and 24 h after a single oral administration

Test no. 1 2 3 4 5 2
Sex male | male male | female | female 2 ale |&°
: > & S
Duration th | 4h | 240 | £ ah {24 p
[% dose administered] ﬁ@ //J@\ &
7 o ~J
Total radioactive residue in plasma pool sample 0.317 (j40.214 0.09{0\” 0.403 @\(\)?59 1106
D (€] R %)
Peak ID | Compound Q 2 § D
80 fluopyram (fluopyram), a.s. &;@%8 0.008 [& - | 028D i i | G012
7 fluopyram-hydroxy-PAA (M41) o~ ooz 0wy | R (O ¢ —@
3 ©
_ _di _ . o _— QP =2 -
12 fluopyram-ethyl-diol-GA (M39), 1som$3 \5@ 6 ﬁ&%l%@@ @é N o
16 fluopyram-pyridyl-acetic acid (M40) w.oz%gﬁm%@o.o@ 0.0% 8026 (@% %
N N N D
26 fluopyram-hydroxyethyl-GA (M3%) * [ = S Q%pz O-- < |
. @ N @ N
29 fluopyram-ethyl-diol (M38) Q@) % wo- @%OS%MQ.OO%% -@ @@ Q-
35 fluopyram-7-OH-phenol-GATM141" " — % 0.006] 007 | &0 &0 D
W) VU 5
40 fluopyram-7-OH-GA (M09), isdfaer 1 . | 0¥ | 0012 [0:00230.002] 0.003 | 0.005
fluopyram-7-OH-h, xy—pﬂ%ol—&@ v @™ 2 Y 1o
43 s LS o] g 00087 22| g
(M17) S @ K% Q %
48 fluopyram-enolsGA (1&)4), isoffidr 1 § 8%@11 0012 %9.002\& --@ - -
D) @ N4
68 fluopyram-Z50H-meihyl-sulfohe (M16) 40.0075 0.000} & | 0:003 | 0.005 | -
N
73 ﬂuopyra\%@-hy%@xy (Mog) 0@ 0091 |, 0.016 4, 0.069 | 0062 | 0.040
75 fluopyfam-8afiydroxy ¢M18) | = Vo (P $ -~ | 0.010
Sumidentified 5 O Y N o3 o.@g 0056 | 0397 | 0.244 | 0.067
D O
H O
Sum changdized * 50 & O | = L@ w039 | 0006 | 0015 | 0.043
Sum tofah L@, S ISR 90.317 o.z&@ 0.094 | 0.403 | 0.259 | 0.110

* Sum of unknown pedly

Q Q SONDN
3 Ve 8 &S
% N I AN
N . (g @\@Q&©
G @ © 9
@Ys%gy&@@
SN S
< @ <
&% @@o%
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Table 5.1.1-38: Quantitative evaluation of fluopyram (AE C656948) and metabolites in liver of male and
female rats sacrificed 1 h, 4 h, and 24 h after a single oral administration

Test no. 1 2 3 4 5
Sex male | male | male | female | female fei%le
Duration 1h | 4h | 24h | #h | 4h |Can [©
[% dose adp@listered] &U @QB
Total radioactive residue in liver pool sample 4.570 | 3.079 | 1.711 5518 4.004 4@2%25
Peak ID |Compound - ?&? o L9 :@
80 fluopyram (AE C656948), a.s. 0.895 | 0.075 | @~ | 3.385 {;1.88%)| 0.0%
6 fluopyram-pyridyl-carboxylic acid (M43) | 0.028 | 0.020 ©0.012 | 7 & | &
7 fluopyram-hydroxy-PAA (M41) 40015 | 000210017 | &7 |o - [0
9 fluopyram-ethyl-diol-GA (M39), isomer (0| — | S J 8022 | S P 9] D
1 fluopyram-ethyl-diol-GA (M39), isomék2 | D Y Yoo &7 S | "
12 fluopyram-ethyl-diol-GA (M39), isemer 3 23} 0.035°| 0033 | 0543 | 0.004 £p.010g}1.02
16 fluopyram-pyridyl-acetic acid (M30) > | 0.069 |@:073 [.023 D0.108 | 0.092 | 0026
26 fluopyram-hydroxy-ethyl-GA¥37)e > 4,000\ 0.043°] 0.030 | 006 | 6007 |€.004
29 fluopyram-ethyl-diol (M38) © @ °~.| 0.035 | 0090 [:0:029 |0:006.$°0.0087] 0.011
33 fluopyram-methoxy-di-OHEGA @123).© |- ggo1a Pooesd 0] > |
34 fluopyram-pyridyl-niéthyl-cysicine M44) P ] 002 | o | & O
35 fluopyram-7-OH-phenol-&a (MI4Y @ | 0882 | 0079 J9.062].017| 0.029 | 0.021
40 fluopyram-7-OH-GA (M09), isoher LY $0.18340.142 0.031° 0887 | 0.067 | 0.027
42 fluopyram-ZOH-GAMO09), Romer 2 ] 0,029 | 0029 | 8.005 Q@ﬁ7 0.019 | 0.013
43 fluopyra-7-OHshydroxghendiSA (Mﬁ% L0030 |@.016 \01_00& 0.023 | 0.023 | 0.003
uop - - - ) . -
47 fl disQH-GAYM21 Nl S D 0% | 0.010 | 0.025
48 fluapyram-€pol-GAIMO4) Roméel” & | 0,833 @?3 £.069 | 0.036 | 0.015 | -
49 | ffaopyram-7-OH-phenof8A (M¥5) & | B041g, ——qf - | 0017 | 0.007 | 0.005
50 2 iuopyram-phSlol-GAMOT . A | € | 0010 0058 | 0.040 | 0.007
51 fluopyraneP:OH-GA (MW, isorf@r 1 W | ke | - 1 0.060 | 0.048 | 0.009
57 fluopyrn-8-OH-GA (¥00), Bomer 2.0 | 0.134%) 0.091 | 0.023 | 0.252 | 0.173 | 0.041
60 fluofyram-¢Aol-GACINI04), omer®™ | O 0.012 | 0.054 | 0.017 | 0.015 | 0.023 | 0.003

64 fluopyram-7-OHephenalfM13) Q" 9" | 6487 | 0.141 | 0.029 | 0.038 | 0.061 | 0.021

68 Adliopyram-7-OH-methyl-sultGhic (Mts) - 0.027 | 0.109 | 0.010 | 0.166 | 0.145 | 0.022

73 fluopyramihydrdxy (MJR) @ . | 1.053 | 0509 | 0.125 | 0.460 | 0.499 | 0.164
75 | fluopyram-8-hy@roxy &#18) X ©° | 0.236 | 0.150 | 0.037 | 0.288 | 0242 | 0.070
84 fluopam-E-qlefingh102) < Q 0003 | — | = | — | — | o002
87 f@yra@ole@(M%)\ﬂ 2 0.005 | 0.006 | 0.003 | 0.004 | 0.005 | 0.007
Subtotal agffacts o & O 4241 | 2.480 | 0931 | 5362 | 3.730 | 0.794
Sum ideptifiedY & © 3.600 | 1902 | 0.823 | 5.051 | 3.423 | 0.552
Sumdharactsfized 0 0.632 | 0.578 | 0.108 | 0311 | 0.307 | 0.242
Not anglgsed fraction 0.023 | 0.032 | 0.012 | 0.010 | 0.012 | 0.007
Solids (post extraction) 0.305 | 0.567 | 0.768 | 0.146 | 0.263 | 0.424
Sum total 4570 | 3.079 | 1.711 | 5518 | 4.004 | 1.225

* Sum of unknown peaks
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Table 5.1.1-39: Quantitative evaluation of fluopyram (AE C656948) and metabolites in kidney of male
and female rats sacrificed 1 h, 4 h, and 24 h after a single oral administration

Test no. 1 2 3 4 5 £
Sex male male male fegale female @nale For
: Ry 7 244
Duration th | an | 24n [ n | ane] a0
[% dose administered| ﬁ@ @©\ %
Total radioactive residue in kidney pool sample 0.404@ 0.289 Ogﬁ? 0.573 |, %424 ° 0.121@”
) N\
Peak ID |Compound Q @J § D
80 fluopyram (AE C656948), a.s. @62 | 0.0094 — | 030f | 0o |.9007
6 fluopyram-pyridyl-carboxylic acid (M43)570.004 | 0005 | 003 | - O —¢| o
¢ [G
7 Muopyram-hydioxy PAA MAD_ «| 015 | 0024, 0011 P O] o | 003
: —O AR ]
9 fluopyram-ethyl-diol-GA (M39), isqmer 1 7\9 --- @7§ --©@’ O.@g - 6&——- % g
. ) e N > IS Y
11 fluopyram-ethyl-diol-GA (M39)§\‘i‘wme&2§ ~ @- 5 002 © R --- §
12 fl thyl-diol-GA (M3} isomér3 [«0004{ 0.008 P 0.0 > e | & @00
uopyram-ecthyl-diol- ; isome 10.004 4, 0. «& . ((2% /@ o .
16 fluopyram-pyridyl-acetic acid (M4®> <] 0.120.] 0329 | gp23 |0:159.4°0.1567 0.040
W) Q N Q @ @ o\
26 fluopyram-hydroxy-ethyl-GA (V37) 9 Q%Q O 5&6.00@} o’ 0.002
- _di S
29 fluopyram-ethyl dlq\f®38) § 0024 0.9(6@ 0994 . ©
35 fluopyram-7- OH@qenoléx M) @] 0003 | 0.004 [9003 -9 — | 0.003
%G
40 fluopyram-7-OH:GA (409) ([gomerg@§ @003 4)0.004 | 0.00¢ | & | — | 0.0
R A
42 ﬂuopyram@)H G@’(MQ@%SOH@ 2 Ko 082 0.0@3 @01 S --- -
ﬂuopyr§7 O@lydr K)%helml SA. = Q @@ g @
43 @V N 002 § - @f Q| -
MO & N § oS
48 fludpyramsgnol-GATMO4), 1 1somé‘&1 _of 0087 | 0d4 |@o02 | - [ - | -
O
Q
o . t{@opyramﬂ-%-ph%?A (dls) T o @ ] |~ | oo
50 A ﬂuopyram;p@nol;(@(MOﬂ ISR Y ] O - - - 0.001
N) O
57 fluopyran}8-OH-GA (M20), isomer 2 ¢ | & { = | — | — | — | o000l
T
60 fluopyram-cnGl-GA (§104), omer2 ” L0004 0004 | — | — | — | o001
64 ﬂﬁ@yram@og-@%no]@m) N o] 008 | 0004 | 0002 | - | 0002 | -
%
68 ifuopyram-7-QH- met@:)sulf@%(wN 20002 | — [oo001 | — | — | 0004
73 Y ﬂuopyran@lydr%yﬁv[&@ 016 | 0050 | 0010 | 0.048 | 0.046 | 0.017
"Q
75 .7 | fuopyramB-hydioxy MI8) Q5| 0.025 | 0012 | 0.003 | 0,033 | 0022 | 0.007
84 fluop@aim-E-olefin (102) & & — | 0001 | -
= %
Subtotal exr N § L@ 0397 | 0275 | 0.101 | 0.569 | 0.418 | 0.108
Sum idei@%d S o 0379 | 0263 | 0.099 | 0.554 | 0395 | 0.089
Sum chasacteriggld * ) O 0.018 | 0.012 | 0.002 | 0.015 | 0.023 | 0.019
Y 3
alysefraction < 0.001 | 0.002 | 0.001 | 0.001 | 0.001 | 0.002
Solids (st extraction) 0.006 | 0.012 | 0.015 | 0.003 | 0.004 | 0.010
Sum total 0404 | 0289 | 0.116 | 0573 | 0424 | 0.120

* Sum of unknown peaks
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Table 5.1.1-40: Quantitative evaluation of fluopyram (AE C656948) and metabolites in perirenal fat
of male and female rats sacrificed 1 h, 4 h, and 24 h after a single oral administration

Test no. 1 2 3 4 5 g@)o
Sex male male male | female | female f&%&le
Duration th | 4n [ 24n | ©n | 4n §P4n
AN Q)
[% dose adsiinistered] &
Total radioactive residue in fat pool sample 0.663 | 0.288 | 0.062] 1.003 | 1@96 | 9300 %
Peak ID |Compound & @;§ R S @
80 fluopyram (AE C656948), a.s. 0363 | 0.139 | o1 | 0.944Y 1./3553 g@s
6 fluopyram-pyridyl-carboxylic acid (M43) | §005 | 0.0025} 0002 | O | = [P ¢
. Y ) ®
fluopyram-ethyldiol-GA (M39), Q R 9) %) @
’ isomer 1 Y s % °Q@602 @y “'6\ Y >
some é @@ %Q xx, & D 2y
fluopyram-ethyl-diol-GA (M39), @ 4
H isomer 2 % L @@ -Q@ 0.@1 Q- Q.%_“@% “(-@&
& \° N oy = 5 . A
“cthyl-diol <7 R
12 fluopyram ethyl-diol-GA (M39@ K\ %@_“ . &0 001 G 0.0iZQg\ N ég_ § i
isomer 3 mQ S S S <) ¥ .
16 fluopyram-pyridyl-acetic g%bd (M4@ 5 O§Ol R&{)l ’Q@ — Y R -
& S O
26 ﬂuopyram-hydroxy—etl@}-GA@7) @@’)) U@-— @CQE-- N 0.002y \-w@ o -
29 fluopyram-cthyl-diol (M38) > <& 0.001Y 00007 093 | - |0
& < 03 A 2
35 fluopyram-7-OHppenolGA (M1%) @7 - | <0.001 D001 -
40 fluopyram-7-OH:GA €409), isomer o) L0002 0003 [<0.061] & | —
48 ﬂuopyramh@l—GA@VIOi&ﬁggme@l QMO.O%\ 0.082 %\\.OOI £\--- - -
50 fluopyratiphendhGA.(MO7) > | &7 |03 0001 -
51 ﬂuop@@m-S%@H—GA%M%}&isome{% — ¥V -~§@ 0.@ - --- -
57 fludpyramgfOH-GA (M20), isomer 2 9] & | 0001 | @
K *O”
] S
60 o f{@opyram eno\\t&A Q{g\@?), isgmer 2 & ~ D @ 0.001
64 AL ﬂuopyramo-7@H—ph@Dl (Ml%) &, @°0.002v| 0,069 --- --- --- ---
68 fluopyradfaTOH-methyl@ulfone (V167 | S — | o002 | -
Gin-7- Moy . o
73 fluopyfain-7-pgroxy{M08) " . 0238170107 | 0.020 | 0.070 | 0.110 | 0.042
75 flugfframehydroy (M18)” O 7 0.0267] 0.010 | 0.002 | 0.028 | 0.027 | 0.010
Sh R &2 | e
84 Hfuopyram-E-ole (M@ & @& - 0.001 - - 0.004
~S—
87 é%opyram-@%%ﬁn (K203) & L0001 | 0.002 | 0007 [ 0001 | -~ | 0007
S .
Subtotal extracts > ) © @ 5] 0660 | 0283 | 0059 | 1.054 | 1.492 | 0.305
Sumidentificd . O & _ % O | 0638 | 0274 | 0056 | 1.042 | 1.476 | 0.266
Sum characteriged * 80 & O R 0.022 | 0.009 | 0.003 | 0.012 | 0.015 | 0.039
Not analysedfraction™ o’ 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001
Solids (pd@extrgmtion) © & 0.002 | 0.003 | 0.002 | 0.038 | 0.003 | 0.003
sumigtl 7 &) w0 0.663 | 0.288 | 0.062 | 1.093 | 1496 | 0309
* @f unigpwn peaks
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II1. Conclusions

Fluopyram was extensively metabolised in male and female Winstar rats and more than 20 me‘g}alﬁf‘tes@
were identified. Molecular cleavage occurred at least in a range of 23—34% of't administere@ose i
both sexes represented by numerous label specific metabolites. In the variogs“samples, 5§
differences in the ratio of pyridyl label specific and common metabolites ®hich con ned s‘e
intact molecular structure were observed. The metabolic transforma‘aon% ﬂuopyram& g@rall}@
more pronounced in male rats. ¥ &

X Q@ @ @ v\g@ &@
The metabolic transformation reactions of [pyridyl@ 1] ﬂuop;@m in male a@fema@ratb@ det@%
were: @
e hydroxylation of the ethylene bridge @’ the molegiile reigf)tm%@;n yran%% hyy,

fluopyram-8-hydroxy, and a d1hydro(§§ated po

@
hydroxylation of the phenyl ring leading te{lto @01 a@]uor@am %OE@HOI -
h

molecular cleavage and conjuga 'tho u%yr \ oxye 1 COI‘I] ate @

molecular cleavage and oxidatigy to ﬂh@pyra@xpyrlg car QX he\ d

oxidation of ﬂuopyram—pync@?ydm ye %@L inly ﬂgﬁopyr pyr p@ acid@nd toa

lower extent to ﬂuopyr&@ eth 1013\ Uuopy: m- §” yrﬁ@-pyridyl-

carboxylic acid

e climination of water @rom €9 po&s hy ’t- ox@%d the ‘le bri dge leading to
fluopyram-Z-olefin gifd’ E-oléfin (%and Z— fefin San iso@ isezinto each othed)

e conjugation of several hgroxy g@d n@boht@’ w1th§lu%@mc &g@l angg)to a lower extent

with sulfate

N N N
&«@@@ @@@\@é& &
On the basis of thgHaturg and a@um metﬁ’%li@un@n rat tlssue %ﬂe metabolic pathway of
[pyridyl-2,6- 14C@®op réh is &iﬁsposeﬁﬁn Fl‘gtureS& @& ©
”\a
S & o o &@J @ §
o %@ =) b\ @ @
o\ % \
N \@Q \§ %&@ o \§ N .9
@ S
§ RN > & >
oo e &
v O & .9 o O @
NN I
¢ 9 R @@@ @
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@7 NS @ @ N
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cl
CF, O

AN cl CF

~ | CF, O oH Y7 ] 3 | — AE C656948-di-OH-GA
AE C656948-phenol-GA N N N (at one of OH-groups)

H o\ H N o
GA OH @ 6
o coon INF KX @
AE C656948-enol-GA AE C856948-d1-OH )\/S\U S @

HC N

cl CF,
1 : l AE @48-pyridyl-meth§&cystoei@Q
N N
LI SIS
Ho % 9w
AE C656948-phenol \ i \\ N
@n @ v\g@ &
QN SIS Q§©
ﬁs - @

AE C656948-8-OH-GA
(2 isomers)

o o
Q A
AE C656948-8-hydroxy S
@ N
N AN
v
N .
@ %
AE €656948-7-OH-
hydroxy-p I-SA
Pesy’y
|
HO SN < 656948-7-OH
SRS &

AE C656948 dyl-

hydroxyet @
o

= ] K
<7 @ N T N
N
AN
GAL \) X, E C656948-methoxy-di-OH
E C65
ydro. /
@
@ @ AE C656948-
©\ ) methoxy-di-OH-GA
CF,
oCI | @ @ ?o\\f i cl = CF,
o Ny o\@ Q AE @6948-%y diol e
B%CGSGMB-pyridy@c acj (?/ @§ @S \ o "
\ % %}' \F @Q @ AE C656948-pyridyl-carboxylic acid
S o 3 :
C656948-ethyl-diol-GA
N ﬁ% § @iomers) erree
@ GA = glucuronic acid
§ s, @ SA = sulfate
@é& @Q AE @9484‘@4@5“3'4’AA metabolites in brackets are postulated intermediates
N Q
Figl§§.l 1 @@pqsé‘d) metabolic pathway of [pyridyl-2,6-'*C]AE C656948 (fluopyram) in the rat
& 9
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II1. Conclusions

o

The kinetic and metabolic behaviour of [pyridyl-2,6-*C]fluopyram in male and female Wistarcra%&@can@

be characterised by the following observations: @
S @ @
N N QS
e Sex-related differences were observed for the amount of radloactn%g/ excreted with uri !
o The distribution of the radioactivity within the central compartmgnts (i.. blood@wer ,%1dn e
of the body was fast and showed a distinctive (eference towafds the liver &s}he Q\m 0 %)

responsible for metabolism and — to a lower extent — to the k@ %

e As anticipated, the highest TRR-values wereJneasured in &@ma liver kldn@f at (@ how&
after administration. They decreased siga¥ficantly within th test r10d of 24 Rours &’1
retention of test item related radloactl\@ in any of Q&Qe org@s and@s e@mve@gatan

therefore be excluded.

e The extraction efficiency using conétlon@@nzﬁ &s?uf @ent f@ld e;} per: Elgal fat
and the one hour liver samples >87°/@ At lafer ti@ies, th ext@ctabll@ of @oa ive
residues from liver samples of beth Sexés.decreased s@mﬁceﬂ%l

e Fluopyram (AE C656948), a@na ox, and @vergl%nno et %ht tlﬁﬁi all
matrices. Identification rategsrang n@ 93®t0 %980/ § Yo 00% in
plasma, ca. 45% to ca. 92% in livé¥, ca. §€4% td ea. 9@@ 1n % t@ﬁ a. 99% in
the perirenal fat.

e The metabolic transiﬁatmn\%’f ﬂuo@ramﬁﬁs pit ﬁblp -D 0X1da ve a§t00 lace mainly at
the ethylene bridge=ef th molec@@ Tlg, maj%j metag es @@ére @opyra -7-hydroxy and
fluopyram-pyridykgcetic@acid. @ @

e Sex specific dlf’feren in re 10n§ the@tent @f“met?ﬁohc@; nsf atlon of the parent
Fluopyram (AE C6§§ 8). Were obfsérv his.r ult in %mﬁca% higher levels of the
unchanged item all Samplesof f le rats

e The metabioli sult& 1@ %ccord@ce W@% those obta@ed from the ADME-study

which W@s co%kucted dwith Qe pyridy, radlg“abell@test§n ag@%ll
Q &
Based on@@@ results obmeg deplgfion o@adloac@ve

@du& ‘om the organs and tissues of male

and fe rats an 0 0 y ,6- m a@ assumed as adequately understoo
d f¢ g@ d boli f [pyridyl-2,6-'4 d d 1 d d.
Q;r\\ Az\ X @ S C&«

Assessment and@@%ncluigon h@pp%ant %@J

>
§«§

The study is y&id ap@cce@l o
S8
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Data Point: KCA 5.1.1/06
Report Author:
Report Year: 2009 o
Report Title: Fluopyram - Toxicokinetics in ADME studies - Differences between the phen@ @6
and pyridyl-radiolabel N Q@
Report No: M-345016-01-1 S @2 A
Document No: M-345016-01-1 o L 2
Guideline(s) followed in - & N
study: % . ) § P
Deviations from current None © AN %, > S
test guideline: v @@ @Q Q\ Z &
Previous evaluation: No, submitted but not evaluateg S) %G Q\y ©© O
GLP/Officially recognised | not applicable Qy Q ®
testing facilities: g% R '~ A\ &@ ©@
Acceptability/Reliability: | Yes 9 O N xs &N N
S GRS
v SO Lo S & oo
v @ R @

» S
This position paper was provided up%&%eq &St 0f®7€ ln@rder&% explain the, di ﬁ"erences@ the
toxicokinetic data depending on thfgt of the mq%uleo@t hac@eentmdlol led eas@efer to

page 3 of revised DAR Vol 3 B6 fro Aﬁgust 2 < @
< RN S @ <§’

R @) \
From the findings of the ADM@tudl@@?it ca@%)e c lude@%at earl@has @bl inetics is
similar for both radiolabels @mamﬁ? reflget the be aviour of the rn@ry metabolitéd which still

contain the whole molecular moﬁs ‘g§b leav@»’e pro ducts dOEQ%tIH%hC biokinetic
ert

behaviour of the radloac&@@ resi eav&ge a thMnd diStribyffen in the body of the
rat, the pyridyl label s&cﬂmﬁc abolites are fa@r exereted covﬁipar o the phenyl-label
specific metabolltes A 656@48-be@amld§ﬁ\Thls fer behQ?four can be explained

by the more polar re f the bokifes from@h @dyl of the moecule
Consequently, & pp c@lon “&p enyl<labeled flagpyra sul@ in higt fter tmex and AUC values for

the radioactive 1du om@ared tithe @cat&ﬁ of % pyri labeRy

. ©) @
2 h\ A~
Data Poiag@ CP KGO 1.1 N
chort%thor: L@
Report Year: > [/009 % %

Report Title: @@Q A Fluog&am x@ aluagiod of OBED ]@t review dossier - Questions addressed from
Q) Gegyan B,j;@ Mct@\\bohsl;@xmg@y dated February 23, 2009

Report No: & o [ MO45000901-1L O . ¥

Document No: M-34300601) S ©

N

Guidelineggy¥ollowed in - O @ o N
study: @ N Q @ N

Dcvi@iiaons from cun@g@ @B@nc I @\
ay

@@
7

testgyideline: ¢
. . "),
Previous cvaluat@rx No mlt‘@i ut B tevaluated
& 5 N

J

GLP/OffiLia@ NG @t applicable @
recos,msed&smgé\a @D §9

facilities. @ @

é

Q
Accep@b&hty/@ablh@w\ ny

&L
&
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This position paper was provided upon request of BfR. It contains responses to multiple questions. The
response relevant for this section is presented here. Question: Remarkable inter-species differ; ‘es S
became apparent when the amounts of certain metabolites in rats on the one hand and goats/cow. /he%
on the other hand were compared. Metabolites of potential toxicologicatyconcern (fl -
benzamide or the fluopyram olefins) were affected by these differences. Is&r@ an expl&yano&

these differences? S
' S FF e
\
O &
The metabolism of fluopyram in rats and livestock is p&impally thme Due te f: \at m@he &
ADME studies the excreta are analysed for metabolites in contragéPto the org sue t
livestock metabolism studies, the quantitative equ1%@%nce 1S morélfﬁ ult to SQ everth@ss it®
possible to set up a simple comparison for the olites in uestlo ue tédhe h ropl@blc nagpire
of the fluopvram-olefins they were predominantl foungi in @att /tissues@f thextat (Qrgan de@@
study, ; 2008; M- 2 34— n 1ves@ck at t 1ghes\re51ue (sum
of both isomers at 24 h after dosmg) was ound he p ena t at £m ax1m m ©F S0 01 %
of the dose which is equivalent to 0. 08@9 g parent compound Equik s fin he
highest amount of the fluopyram-ole in @was@%& S ; ; M-
297093-01). The rat received a dose Sumg/kgbw. @1 4%, \ % this® taken

into account, then the ﬂuopyram-c{@ne idues are on.a co

the goat. The highest amount of@uop%am— %eﬁns &y fat @ 0 1 l
2008; M-297849-01). @ % Q

@
The rat received a dose of 1§ m kg bw d t goat Sx 2 m;[?g b @-Yf these dlffeQnt dose regimes
are taken into account, the@the olefine r@due @Te agal ona com@bl@ &wel
The results are con51stent w dlng§

always < LOD or L(@at th %@d I@feed S N
For the fluopyra enz@alde thecomparison can b@%on (0(7’ the excro@, which contain by far the

major amount of yadiqactive régldugx In the AD E%stud}@mtigé T%eled fluopyram 3.5% of the
uopgyam- b@qzan\ai@’ afterA8 h¢hile d ann
|

fee@ng stz&dles where pyram- olefins were
eve:l\sy\ O A 0N

dose were ex ed ulation test) and 16-24% of the
dose were excreted@ ﬂué}&yran@benz mide aftet 16 see ableo% of this document). In the laying
hen study\\%th phenyl-tabeled:fluop @\ - 2008; M-297093-01) the amount of
fluopy benzamldeéQ the@xcretatafter 14 day, dosing wa#5% of the dose. This percentage is
derived from the arraunt Nhe n@abol@n the\exm&a giver Ras 54.6% of the TRR and a TRR given
in the report as a\.,u 7% o ose_which J@Jexcr@ad er 14 days (cumulative). These 45% are
roughly compargble wj the 4‘V@T the*&ose @nd aé 168 h taking the different dose rates into
account. @ @

Q
In the lactating goat stuc@wnb@ ‘%ﬁbel ﬂuo _ 2008; M-299111-
01) the @um of fluapy @nza ghe exCreta after 5 days of dosing was 4.52% of the dose
which has to be cor@red tot ﬁgdmgs he F@Of 3.5% after 48 h.

The\blgher ﬂuopyr%m-b amldg@émd@s in estock tissues measured in the feeding studies are also
in agreement with the resultség? the @uantitative whole-body autoradiography study with the phenyl-
labeled fluopyram. As explaiied fore, th elayed distribution, delayed and ongoing excretion of the
fluopyram-jg&rzaniide rel§ radioactiyity showed that quantifiable residues in livestock are possible.
It can be_gonclu. th@@nere@’e no i ter-species differences in the metabolism of fluopyram in rat
and livestock. <& B
QSIS
S @ .
@ e T
CA 5.@9 Absorption, distribution, metabolism and excretion by other routes
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Data Point: KCA 5.1.2/01
Report Author:
Report Year: 2020
Report Title: Amendment to study report no.1 - Metabolic stability and profiling of [pheny@i 6
14C]fluopyram in liver microsomal fractions from human, rat, dog, rabbit @
mouse for inter-species comparison
Report No: S18-07838 o> S &
Document No: M-667764-02-1 - @ AQ
Guideline(s) followed in | US EPA OCSPP Not Applicable o) O 6 W
study: @& @\ S §
Deviations from current None NS
test guideline: & @Q @ [\Q é\g @ §
Previous evaluation: No, not previously submitteg@ @ . &Q @U @
@ 9 & N
GLP/Officially Yes, conducted under GXP/A Ofﬁ01a11y rg@gms&ﬂesﬂ%facﬂ ies %w @Q
recognised testing 8 RS 2, %, @ N v
facilities: Q @ g}\ﬁ @$ & &«
Acceptability/Reliability: | Yes > @ S Qo L7 N
©)

Data Point:
Report Author:
Report Year: 2 &
Report Title: . &etabofid sta iy oﬁhng 0 yrldyl 2;&14 opylsa\afg/ in liver microsomal
fract s fro rab nd mouse fokdnter-§pecies comparison and
R alue (@ermm@ion ﬁleta @ wn%erlved\ﬁ [phenyl-UL-
A@“Q 1 ]ﬂu@am i@liver roscﬁi&al fractlons frédn hunthn
Report No: @ $§19-236M S o’ O @
Document No: Y PM-762838-01-1 SN @ @ X
Guideline(s) f Qwed @ R@ulaﬁo@EC) N&'1 1072009
study: amended by the %)mgm@on Regulatic(EU . 283/2013 (Europe)
) EU ggg@lat@@ 107/2909 (S;@CO/@ 802@@0 Rev. 7
A ¢ USEPA OESPP Not Appligable SO N
Deviations from currqn@ Nord @“ R S) ~

test guideline: @

O S O Dy &

Previous evaluatio,p@

No, n@prew@%ly sufnitted ™ &y

GLP/Officially  ~ @Q

ond@d under GLl@fﬁc@ recognised testing facilities

recognised tegti
facilities: O lo O & S D
Acceptabi)g@g/Reliability: Y€S§ & . 2 o
N ISR
N
N L9
o S oL@ & &
S ¥ & Q
> & @ A
Executive iém@lynar%% § )
N
Metabohc@ filgsvof fl@pyram, weréQompared between different species using an in-vitro system

based @hver @ncroso%ml feaction from humans (mixed gender), rat (mixed gender), dog (male),
mou mlxeﬁ}gen(@ anekgr bbit (female). 1 and 10 uM [phenyl-UL-!*C]-fluopyram were incubated
fop 0 60 @@I%d 126 ml@mth incubation buffer and the NADPH generating biochemical system
consis‘@of NADP, glucose-6-phosphate and the enzyme glucose-6-phosphate-dehydrogenase. The
metabotic capability of the tested liver microsomal fractions was proven with [4-'*C]-testosterone.

In general, without the NADP-generating biochemical system the test item was proven stable for at
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least 120 minutes in liver microsomal incubation solutions from all species and sexes.

Recoveries of radioactivity after incubation were determined by LSC after sample processmgﬁnd @6
ranged from 95.5% to 106.7% with three exceptions at less than 93% or mare than 111% er 660
minutes and from 94.0% to 110.6% after 120 minutes. Radioactivity after iasubation of {@ ul\/@
14C]-testosterone was recovered at levels ranging from 104.0% to 107.5% aft@’no mmu@
N \ @ &@
© & @
[Phenyl-UL-'*C]-fluopyram was biotransformed at a m%erate rate @) r 1ncubat1@§)W1t @u and &
rat liver microsomes (up to 53.42% and 38.53% tr@sformatlon Q@ respectw@) atQmod@s
high rate after incubation with dog and mog@hver microsoh es@ﬂp &73 and~80. SQ 0
transformation rate, respectively) and at a high after 1nc®t10n\v@th r@@blt ]%@r migr %%om@@up

% : N
to 92.88% transformation rate). @%& @@)) N & @ @@
@ @ @ & % & ©
% \@ W < S & ¢
In total up to six (human, rat, dog), e@z}t (m@se) a@b sev%l§rabg$) me&a?oht er@@etect§after
incubation. ©Q (ii% é\a @ @ .

All metabolites >5% AR detecte@fn human 1xed er m1®son‘@ we te@&l in, gﬁler species
than human, too. As one me@bohte% as aply tlﬁe@ 1@1 ADd a&t l%r microsomes
identification was necessary@d was\subs@uently came%lb out i@Wstudg;S19-23624 (81-762838-01-1).
The metabolite was 1dent%';ed a@uop@n b@amld@’(MZS) a @abol&g@tha‘[@was also identified
during a rat metabolisnisstudy (M- 298614-0 aboh@@ wer?éﬁonly% ar. %ﬁsed based on their

chromatographic beh@gour g@ﬁo&@tabol@pat&@y was derl@d RN
< @ & S &
& « 9 N N °© &2

S (O S N
PN NN S
S Fo & F 2 &S
¥ 92 & o @
G 58 H T e &
S & & & o &\
&@ @\Q% @%\@%\@
SIS
5 & & & .=~ S
O AN S S
@ O & .09 o . O @
MR
S\ L 4+ 9 @
@’ o & @ &S
°\Q @\
Q N S0
N %@Q@’Q@@
S @ﬂ&@\ O
@%
&%“ﬁ@@
&§§©%©@
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A. Materials and methods
1. Test Material: .
&$
IUPAC Name N-[2-[3-chloro-5-(trifluoromethyl)-2-pyridyl]ethyl]- -, §
trifluoro-ortho-toluamide N ®)
Chemical Name N-(2-(3-chloro-5-(trifluoromethyl)- @yrldmyl) th%l) Q@
(trifluoromethyl)benzamide < @\ )
%G ) o 9
Code names BCS-AR83685 @ 00020621 & NN &
Q 9 & &
Common name Fluopyram A @ A ®
Q
Empirical formula Ci6H, 1 CIEgN>O {QD& . &© N @© @
2
CAS Number 658066235-4 N L F RO 6 &
: & TS -
Molar mass 396&%ghnqﬂ>%) N &% oy N o ~
. & AEN =) 2
Chemical structure j \@ Q IS O @7 @§
F & | RS \F{@ QAR §
@ S A O & & 9
) &) @ Po the
© L 9
S S O i m@, elled
R S &© 8) g;@lyl rihg

TS @ <
Radiolabelled test material "¢ " [&henyl [@14C]¥luo Qﬂ o

pyza
N N 9
Batch number & & ﬁ\/ﬂf\@676 © @ N 9
o L, EY NI
Original specific radioa?tivi}ﬁ & 5. @Bg@g § Q\ v §
o\ =4
Radiochemical pug © @K’ @8%§ radlMPLC & S
S . 9D g
Chemical purityy O /S >98% by ﬁﬁC @ de@%tor 289 nm
% q& &
Radiolabell@onn@om@und Q @K@“C Stestostebpne §th specific radioactivity of
_ N 1880Q: q/l;gﬁol >69% c@(‘)chemical purity
VJ - Yy  © @
R X
@ L L \
2. @kst system® @ @7 @ *o \©
Test system: §’ 001@ mlcr@om ver ctionéfrom humans (mixed), rat (mixed), dog
& % se (@ ed) and bbit (female) from Corning (Woburn, MA
@ ©Q 01 &X 1enq§7\7 oburn, MA 01801, USA) and XenoTech
Q (@) erg%a KSyUSA %respe&lvely
Strain, se;% S H Ca@@asmn@%fro American and female Caucasian, 35 male
@2 al@lon s age 20-77 years (male) and 35-77 (female),
612 ana@sslom
\y\’ v\ﬂ a‘e\@ag @y male and female, 223 male and 20 female donors,
eek atches 7031003 and 7313001 (female) and 8169001

& %% 71°5@001 (i%le)
@ og: Bea @ﬂale, batch 7184001, 5 dogs age >12 months

@& @ @© M@Se: male and female CD-1 strain, 20 male donors, 150 female
S @Q@ ﬁmrg, age 11 weeks, batches 2215859 and 4338001
<\9 (O % abbit: female New Zealand rabbit, 4 donors, age sexually mature

3. Preparation of dosing solutions
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The test substance was dissolved in acetonitrile (ACN) to form a stock solution. The identity and
purity of the test item in the stock solution was confirmed by radio-HPLC analysis. The identity was

working solutions were prepared in acetonitrile/water (1/1, v/v) to prepare 1ncubat10ns at 1 or

additionally confirmed by NP-TLC (using two different TLC methods). From this stock s &@m

For the positive control experiments, [4-'*C]-testosterone was dissolved inacetonitrile.
[4-'*C]-testosterone in the stock solution was confirmed
prepared in incubation buffer (KoHPO4/ KH2POs, appr@amately 4/
test item in the working solutions was analysed by H%C
4. Study design and methods
[Phenyl-UL-"*C]-fluopyram was 1ncubatedéepara@@y vs@?
human, mixed rat, male dog, mixed mouseand fe le ra@lt at
shaking at concentrations of 1 uM or 10
species, both sexes and all concen‘@%o
biochemical system (~26 mM N&AD& ~6@nM “@hcos@-phéﬁha
chloride and 40 U/mL glucose-6-
To show the stability of the te@ltem«:@@%he ifgubat

QO?.
The

sphat@de

%§og ase) @

S
Q

&

&
\

Sy C

HPLC anakgsis.

th mi ,5-_. om
sin

n uBatlon@;nes w%;e 0
r}&%he @cub@t%@n sy@em I%lu

QQ

ideatity o

@ &

Workm&solu‘s ofs \é;@f
1@’V pH 74)@16 @qt y ofdhe

NP
o R ©© @Q}

S & &

Q @ @

@
&ac‘uoﬁls of tixed
a wat@ath gentle

§ an 120 mi SZ)

t% ~6 @M )%agnesmm
@)
01 1n®©gat

uM and 10 uM

[phenyl-UL-!4C]- fluopyram Was pel%form@ withou NA%PH génera@gg béo)c ml@l system in all

species and sexes at 1ncub%1on t1@s of
To evaluate the ability &f the %wer miros

testosterone was perfs

9hd 120

min{®&
(&1 fractions @?Josn%ge couf 01 i
1\&@ e Qsto@@%;e%@as 1n@b

O

ate@wnh 4y

atlon system with
microsomal fraction

°k,

&@
Q)

from each species 2°C for mes & §’
Microsomal i 1ncu w@e st&pped b%&ddlt‘iﬁn of K@om gﬁe @
N
Concentrat%n of te@’ltem ”Species, sex ofnliver gbncubatlon @ imes | Remark
inc systém 1@1’050 fractions \- es]\

o |9 @] an @ N

1, 10 @@& ungan, miked < 0 ,60,<1§20 Test item [Phenyl-UL-
9 @ l@mi% ”\7@ @b 1C]-fluopyram
o e O | @
©@ @ Doz, Q 5 With NADPH-

Moisse, mixgd _¢>°

generating  biochemical

: )
& 9 %@51‘[, @;aleo& N system
1, 10% 4 Humin, mixgd . 9 10,120 Test item [Phenyl-UL-
N v\g ? »Rg‘l,\ﬁjlier @Q 14C]-fluopyram
S , 1@9 @@ &
@@ ° Q@Iﬁi@s@ mi)%gf Stability ~ control = —
N - 3 without NADPH-
@& 59 @© R§) it, féfwale generating  biochemical
AN ) LA system
10 & o> &7, % Human, mixed 0, 120 Test item: [4-'*C]-
Rat, mixed testosterone
@& & Y e
@ Dog, male

Mouse, mixed

Rabbit, female

Positive control — with
NADPH-generating
biochemical system
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5. Analytical methods Ty

N

The liver microsomal incubations were centrifuged, the supernatant was removed and conc "trated@:
under a nitrogen stream. The pellet was washed with 1 mL acetonitrile homogenls
centrifugation. The supernatant was added to the concentrated supernatant@nd concentra%d f] %er
under a nitrogen stream. The volume was set to 1 and 2 mL with %%ter respectgyely, @ th&
radioactivity was determined by LSC and investigated qu@htatively an%@%’antlta‘uvel&ﬁy H@C @

@
@ Q§ & @xé
6. High Performance Liquid Chromatophy (HPI@) & @ &@

HPLC was used to confirm the identity and purlo [phenyl@; 14Q%uop§gam acet@%%}nle d to

analyse its metabolites. HPLC analysis was §§o u@? to @%rm&e the rlty ¢tthe control fﬁf’”C

testosterone in acetonitrile; a reverse phase colufin withd w and@:etonlt ile papbile se wds
g coluge i 4 wp X

d. A
use @} O \\ @} @ @% \@ éﬁ o §
T e g o&s o
S-SR RS A
7. Thin Layer Chromato@saph)@’f LCY N ©@ RS N %,

o D o O
The identity and purity of [phétyl- UESQC] f@l’opy@ Wa dditgghally @ fi r@d bKNP -TLC using

two different mobile phases @er dlCthI‘O%leth /ethy@ ac%ate (80/20, v/v) or
N N
dichloromethane/ethyl ac@gte (5@0, v/ @ §

~ @§%©®“K S

v @ @ © 6@ Q" A "\@
8. Recoveri Qnd m@éa sfor@Qatm@ piat SEE
: Q e@ A

Recovery of ra@ct Wity from the{PLC&%lum&\vas .Q

injected rad1 1V1 om t@ HPI® col%@ %ﬁeasm@g ra (;) 3

Recovery @radloactlv% was Qﬁ%}%n@ as @“atlve @rce@age 0@16 applied radioactivity recovered
in the @rna‘[ant of t@spev@ incébates as con‘@red wi th@)pllcatlon controls.

AN
EANC -
B. Results and @cus&lp @5\9 RS Q@
R R
Recove?@of ragi)oac Q\ @\ @@

=)
=
a
=1
<
1
(-
e
=
a
jonr)
c
)
oS
<
=
=]
-
o
=]
0Q
a
o
=
o
=]
©
N
A
=2

HPLC r @enes after@Z r@ 1ncu@§§’10 10 QM

to 106 3% of apphe@m ctivityn{c or all fest systems (Table 5.1.2- 1).

@
N Q §\
N & @
@Q QO & ©@
SN
$EES
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Table 5.1.2- 1: HPLC-Recovery of radioactivity after incubation of 10 uM [phenyl-UL-“C]-
fluopyram with liver microsomal fractions from human, rat (Sprague Dawley), dog
(Beagle), mouse (CD-1) and rabbit (New Zealand) @ @
HPLC recovery of applied RA after 120 min incuba @é
Test system [Yo] & @ S
Liver microsomal fraction from: [phenyl-UL-'*C]-flupyram @& °\©
110 WM O & 4
Human, mixed v® 99.9@@ @m \\}\ v\g@Q &@
Rat, mixed & 1053 {(\Q < & D
Dog, male %@ 95 & f\&&) & o Q\@
Mouse, mixed @‘J (Z} 103&@7 oy f\\J\@ ”\7@ Q@
Rabbit, female & »\,@@ x> z;@? 3 & %@\J ! -

= AN SV &
‘”\% °\@1 \@ Q&%Q§%© @j§@
@ ~ @ 5 S Q %\ @ N ®)

Recoveries of radioactivity after inc@tio&% 1 }l@g and%@\ uM@hen L—l‘é{ﬂu ran%with liver
microsomal fractions were deter@ned b@ﬁLSC}fte s%’mpl@rog a@? rﬁgﬁm 95.5% to
106.7% with two exceptions at@ess th&@y’/@@ moge ha@l% after 6in and f%m 94.0% to
110.6% after 120 minutes (Table™s 1.2.2). Ridioactivity after ‘@cubaﬁo§ of 10 uM [4-1C]-
testosterone was recovere% Z\tj lev ranéﬁg fr@a 1049% to %7.5"’@&&6{\@0 r\zi@utes (Table 5.1.2-

3). . %) & s ©
%\® &) ©§6@©®K %QQQ
F TS e . %
@é O & Q & & @
@Q N\ &\ N S N @
N 6@’@&@ © Yo & 6 o
O\@ % %@ % b\ @ @ @7%
A @ § @@% S &@o@\
9 @ Y (S
Q" O AN SIS
@ 9O g © o .0 @
Q O O O NN
Y S K 9 O
S\ § R R
@’ 2 @ & N
S Q\ O
S @ﬂ&@\ O
@%
§&\%Q§y §@Q
%o Q
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Table 5.1.2- 2: Recovery of radioactivity in supernatants after incubation of 1 pM and 10 pM
[phenyl-UL-“C]-fluopyram with liver microsomal fractions from human, rat

(Sprague Dawley), dog (Beagle), mouse (CD-1) and rabbit (New Zealand) r

o

0 min, 60 min and 120 min incubation S
S}
Test system Recovery [%] of applie@?& @ Sy
. . Incubation [phenyl-UL-l‘*C]-ﬂuop@;am Q "\Q
Liver microsomal | ¢ime [min] = - S 2
fraction from: 1aM () &% lQﬁM o\@ é\g
\V, (%] @
. » 106.6 Q 31019 = S
uman, mixe 104\@ (@% ”© 1095 m@ @3}
Rat, mixed @@9 (@ 7 Q \>Q$112 - X@}
’ w 103.3)° w\\q@ @6109.&% %y
Q 4 &
— . A B P Ly @@ 1088 o) &
® B M54y D © 1088 S IS
° @ & S R
N & ST N Ol & &@?10@ S
oe, e &© @*\ 1042 \@' @@ N §0 9
®) N D K
Rabbit, female @ - 2 & 97@%@ - < & ®©@1M'2\
’ LS & 53 S @Y e 1621
S SR
. 5 @ S Qu ‘v S L Dose
Human, mixed o Slse TS e & o | Y & 10ss
“ . o & .
. S &’ @ @5-4 R © & &\ 104.0
Rat, mixed @(@ é Q\@ & 105 N4 @@ N @ 106.7
©©© ©©\ o & B Dy §IY 98.6
Dog, male > 60’ o ~ °\@98 5@@ Q @) T
C .
2 B @ 07
A S & 985 O A 100.4
Mouseﬁmxed N @ o\@ N ° \&)))2 N ~ N 1033
\?’Q\ RIS °\© @ .© = |
Rabbit, female © % @ “@%9 . 9%5 Kb 104.5
’ w@ U©Q ©§”© . O W5 @ 98.9
; S o8 ﬁl%@é 102.1
uman, @d \@@ QQ @ @ i«Q\%\?S 101.4
)
%, § @ > @ Z\\\1€)07 110.6
Rat;spixed @ & N O 34 109.2
@ SN '
SRS N 98.7 101.2
Dog, male @ O & ©@ 98.0 106.4
v o ¢S | '
" 6§Xe d@@ RN 100.8 99.4
ous
’ %y
KN @@ f;&,\ BN 104.9 96.5
R%}_ @1 94.0 100.7
t
i 1@% 95.6 102.1

' Recovery less than 93%, the sample was excluded from evaluation

2 Recovery higher than 111%, the sample was excluded from evaluation
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Table 5.1.2- 3:

Recovery of radioactivity in supernatants after incubation of 10 uM [4-1C]-

testosterone with liver microsomal fractions from human, rat (Spfaguegs
Dawley), dog (Beagle), mouse (CD-1) and rabbit (New Zegaland) after @4) mif®”
incubation @@ &@ O @@
Test system Incubation Re%very [%] of @ied%@} - G
Liver microsomal fraction from: Time (min) (") &% uM [4-1“(1];%stosf&rone é\”
% 7 D
. kS @is O = S
Human, mixed @} é £ n é\gl 04.0Q m@ (é}
% (S <
N @ Q 163.2 & @
Rat, mixed o &y > @ * )
% DRSS AF07.Is, 2o
S) @ X Q) G KN
N @@ Q (S3 1060 o) < °
Dog, male S L ®o N < SEEZ
Y N LY SO w1067 N
@ S S ® > S ®
, QN QD &y &S
Mouse, mixed O & & X @ S S ©
$ TN SRS O s .
Rabbit, female @ &@ @@f) 6 @® q § ©§Q@01£ .
’ N NS & AN . @ & 109»
© 2D
9 > S : v . «z§\ Q 2
2. Biotransformationﬁ[ph%lyl-%L%“Cﬁo pAm § w Y §
In general, without L&é\”NA -ge atin@bioc € L;ﬁﬁstem@le test item, ‘Was proven stable for at
least 120 minutes @ive&microﬁl Qeubati @ons foom all spec@s (Table 5.1.2- 4 to Table
S QO NTN N o 9 N
5.1.2-8). S N\ & N S Y @ o ©
o & S & LS &Y
o & .9 N o S @
. S N N S N
Human hvé@mlcrosom% %@ % O © @ ¥

Biotraﬂé%\rmation thecn&lbl ]—ﬂg@pyrgn@% h&aﬁno (@Xed gender) liver microsomes was
moderate at all c@ntr&%ns @ﬁgig%@rom@%.ll%o 53.@\% after incubation times from 60 to
120 minutes (T 5.14%— 4). @Q ge , bh@; nsforma?rates increase with increasing incubation
times. The higlest bns@‘ua‘gic@ rate (yas ac@%ved er 120 minutes at a test item concentration
of 1 uM an@amo&i’ted 53.%@%. T i@baﬁ@ at a test item concentration of 10 uM, the

metaboli Qégnsformati%l rate un@&f’to 43@0%@?& 120 minutes.
@ °\ Q @ o\

Q YN
N f@@@\@j@Q&@@
G @ © 9
@@ék@%@
Yy O & 9
o & o
S
QQ%@
$ Sy
@ & <
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Table 5.1.2- 4: Metabolic transformation rate of 1 uM and 10 pM [phenyl-UL-"C]-fluopyram
after incubation with liver microsomal fractions from human (mixed)

Concentration of | Incubation Area of [phenyl-UL-C]- Metabolic transformatigr&te 4 6
[phenyl-UL-“C]- | time [min] fluopyram S [%] @ (@
fluopyram [uM] with o @ S
human [l @,@ S o\@
microsomes S X g
Ry ! ° o 2 A
0 100.0 VCQ 0,40 @“}ﬂ\ P
1 60 70.81 N go0 @ Q§ & K§
120 46.58! @ S O Y P @
‘or? 2 R
0 10000 @ S |0%0 @Q O 2 &
N CAENER .
10 60 389 o @& s« &2l &
2o @) (@ LS <\ o
120 57008 @ @ Q4300 & © & &
Y S
Controls without NADPH generatin@j&yste,m\ @} &6 A%ﬁ N (f\% %, §
& RN NG N
1 0 4 @)O@@% °\© § \@7 __§ § @ 9
120 $10000 . D |ao O S
7 7 SR ©
0 o @ 01;()\6.00@ Y o5 @ 5 M &
120 7 10000 & @ S 800,99 .
G O Y i
' Mean value of duplicates waswised t%ause of @gh de@ion. @K @@% R $ §
Rat liver microsomes~y” N @s&@ @© @6 @;9\ é é& &\
N
Biotransformatio @ [p}@ayl-U]-ﬂ@%?py am in rs@nix&m er) livegymicrosomes was moderate
at all concentr%@ms ging from @.76 t .53@after“§0 toalZ0 mirutes incubation times (Table
5.1.2- 5). In gghera iot@fom@on tates i@ease With i casigg incubation times. The highest
biotransforggation e was achfeved %ter ]%@ mirfites at a te tern concentration of 1 uM and

amount@to 38.53%. After

transformation rate @

ounted to

AN

mi

2{22904.@@

'@es, incubatiQn at

?ij\
@&
RS

%\
S )

M Test item concentration the metabolic
Jouh
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Table 5.1.2-5: Metabolic transformation rate of 1 uM and 10 pM [phenyl-UL-"C]-fluopyram
after incubation with liver microsomal fractions from rat (mixed)
Concentration of | Incubation Area of [phenyl-UL-C]- Metabolic transformatigr&te 4 6
[phenyl-UL-“C]- | time [min] fluopyram S [%] @ K@
fluopyram [puM] with rat o @ ©)
microsomes [%e] @’Q b &
N
0 100.00 0.00. O & ~
©, SG I S
1 60 70.53 \e 2@7 @@ Q\ S0\9@ o
120 61.47 & A@%% - & L& 0
\Zj ©
0 99.62 Lozg & « Y ©
@ S 12 VO 9 @
10 60 76.24 L@ Wy D v S
N 9 Y P &SN
120 7171 © L@ A NI @ o
Q ~ N
Controls without NADPH generating syﬁem° \@ R mQ © @' [(\@
oy .
0 oo N L9 LS > S ISR
1 eSS Bl &
120 00.06> ~ o S & o
S © ) S
0 Sioe00 © @6 § J9- S F
10 C ot & & & Y &
120 5 | '190.00~ S @70.89 9
(CEN SN L9
5 & F g T T e
N T G
Dog liver microsomegy @ @ © 6 c& N
S
B10transformat10n§p [pheayl- U ﬂt@yram in 6ghve%mlcm@mes was moderate to high
at both concent aftey60 to@ tes incubation time (Table

\&anglng&?ron%g’ﬁ 50 QQ\B 6@6
era@otra@form@mn q@@s in&rease With i n- as1 1ncubat10n times. The highest
blotransfor%atlon fhte way achégved after 120 mingfes at a tesﬁ\’t‘[em concentration of 1 uM and
amountgdto 73.69%. 4@ ml@s incubatign at | M %Q item concentration the metabolic
transfdimation rate ar@éun‘s&c@) 48.67%. &° %

O O

@?

5.1.2- 6). In gén
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Table 5.1.2- 6: Metabolic transformation rate of 1 pM and 10 uM [phenyl-UL-'*C]-fluopyram
after incubation with liver microsomal fractions from dog (male)

Concentration of | Incubation Area of [phenyl-UL-C]- Metabolic transformatigr&te (6
[phenyl-UL-“C]- | time [min] fluopyram S [%] @ (@
fluopyram [puM] with dog o @ ©)

microsomes [%] @’Q s ny

S

0 100.00 0.00° O & &
1 60 43.63 O &3 N

120 2631 & ﬂ®%69 - & L& 0

\Zj ©
0 100.00 Log & « ©
ek N @ R © & @
10 60 67.50 R & T \ NN
& ZNENENS A SERES IS T
120 5133 © @ & 84T @ o -
Q X )
Controls without NADPH generating syﬁem° v \@ R mQ © @' [(\@
oy —

0 e T RN POESERFSIING
1 RS & © & © 2

120 w006 S O U gdp § & o

\" (] SN

0 Sioe00 © @6 & (O O &
10 @ N @ g S A

120 5 | '190.00~ S @70.89 9

v O S v Y S .2 o

Mouse liver microsomes, 2 © @Q @ & N § § @X&

Biotransformation of eny@-I@-ﬂuopQra Q?nougc@(mi@i) liver mie@%mes was high at both
concentrations ran from 45.53x0 8@% affor 60@’120@inutes@10uba£ﬁon time (Table 5.1.2- 7).
In general, biottans o®atioi§ rates“vincrease v@? in asir@ in tion times. The highest
biotransform%)ﬁ@é% rat@was_ac ie@ afte@}lm?&rgﬁinu‘t at a dgdt itétw concentration of 1 uM and

amounted to 80.86% After, 120 mmute&ncug@ion 0 ukd tesl;%@ém concentration the metabolic

transform%%n rate amounted te30.1 @ v
<D
&@ . @© O\§ “ @% o\©© R Q\©
SIS
o & & & S
QRS T LS
o O ¢ .09 o O @
N
S\ L 4+ 9 @
& N @ y )
@7 o Q @ N
Q N S0
N N S & &
S @ﬂ&@\ O
@%
N %%gf § N
§f§ QO & ©@
& &S
<D s ¢
$E S
i
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Table 5.1.2-7: Metabolic transformation rate of 1 uM and 10 pM [phenyl-UL-"C]-fluopyram
after incubation with liver microsomal fractions from mouse (mixed)

r

Concentration of | Incubation Area of [phenyl-UL-C]- Metabolic transformatigr&te 4
[phenyl-UL-“C]- | time [min] fluopyram S [%] @ (@
fluopyram [uM] | with mouse o @ S
microsomes [%] @’Q s ny
S
0 100.0 0.00° O & “
©, SIPGE S
1 60 26.63 \e 7@7 @@ Q\ %@
120 19.14 & ﬂ@%.% L & L
\Zj ©
0 100.00 Log & « ©
ek N @ R © & @
10 60 54.47 R LY S \ NN
& N7 MRS AN *
120 4987 O @ & M0 & o -
Q X )
Controls without NADPH generating syﬁem° v \@ R mQ © @' [(\@
oy —
00 .° (AN O N
| 0 100:00 N & @ %C & S Q
120 00.06> S Tl & & o
\" (] SN
0 Y1000 & S S & S &
10 C ot & & & Y &
120 5 | '190.00~ S @70.89 9
N N )
& S S @ © Qo L9
~ @ & & o v S &
Rabbit liver mlcrosonées @@ %@) @6 N é& N o
Xy
Bi0transformati0n@[ph@yl—[}L§C]—@@pyra%in S

it (f@nale) liver @crosomes was high at both
m 7{528% %@2&%% after 60 tQy20 minutes@icubation time (Table 5.1.2-

concentrations raigin e
8). In gene biO@SfQ@&ﬁOtC%@CI‘C%@ withy, increaSing itrq?éubation times. The highest
biotransfor%ation fate wiy achigved

%fter %f@mir@s at @tes&g em concentration of 1 uM and
amountedh\to 92.88%. Atter mi incubatien at 18HM

e 163 Q@,item concentration the metabolic
) AN
transfofmation rate gr@@unge@) 81.93%. Q°
@)

0

O
o
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Table 5.1.2- 8:

Metabolic transformation rate of 1 pM and 10 uM [phenyl-UL-"*C]-fluopyram

after incubation with liver microsomal fractions from rabbit (female)

Concentration of | Incubation Area of [phenyl-UL-C]- Metabolic transformatigr&te (6
[phenyl-UL-“C]- | time [min] fluopyram S [%] @ (@
fluopyram [uM] | with rabbit o o o
microsomes [%] @’Q s ny
S
0 100.00 0.00° O & “
1 60 17.39 O 0 N
. N YA S © @
e oS &
120 7.12 & [92.88 v o S
\Zj ©
0 100.00 Log & « ©
ek N @ R © & @
10 60 28.72 L@ sy D L 8
& N7 DA AN *
120 1807 © @ &N NS @ o .
Q X )
Controls without NADPH generating syﬁem° v \@ R ﬁQ © @' [(\@
oy —
0 10 ~ 20 T N é\f ®
1 & Q < A O
120 $00.065> S e & & o
\" (] SN
0 Y1000 & @© S & O &
10 C ot & & & Y &
120 5 | '190.00~ S @70.89 9
N N )
© é @Q o @ QN L9
Ny 8 e Y
NS QO  .O s« O
S G s g & O g O
3. Biotransform@bn 0&[4-‘%§estrone V@
N) Q ‘N v o© 9 N @
The metabolic ¢@pability of th&.liver, micro al fraction WWis dnst&aﬂ%d with control incubation of

[4-‘4C]-testos®<r®one €510 pid concéiitratians (T@le 5
testosteron%amount decreases
were form@”

metab@
6B-Hydr xytestostefg)r@e was

&

iy

liver microsomes@ 11 speties

ou&(ﬁl afte
wassselec
highest metaboli@acti S W me@red@ mogse mi
0 l&i@ltes\@iéén@mixed liver microsomes had a maximum

.@v— 9) 2

SIS

&

ter a9) incubation time of 120 minutes
afgl the%gnour?@of tes@ster%}je melites increases. In total up to 13
NS

Q
@cub@%n with [4:8C
as a@iological transformation marker compound. The
liver microsomes and amounted to 71.1%

]-testosterone for 120 minutes with

for 6B-hydr@test@rfter\%
metabolic %ctivity of 38.3% for@—hyci\@gyte terop’after 120 minutes incubation.
& @ @ Y Ko
& SR &@ &
S ¥ & Q
e . @ & Q
S N %
@ < Q" & ©@
MO I
<&
< @ N
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Table 5.1.2- 9: Biotransformation of [4-'“C]-testosterone

Species Concentration | Incubation Area of [4-1C]- Area of 6f3- §f S
of [4-*C]- time [min] testosterone hydroxytestostexone @é
testosterone o S
7 %], @
M) %l S Pl $
Human, mixed | 10 120 18.36 3832 S ¢
g o ? X
Rat, mixed 10 120 nd. © 11167« S Q
Y Y N o K
Dog, male 10 120 13.97 R 142043.9 & & ¢
R O N
Mouse, mixed | 10 120 S@ Q& N 71.41\(@ 2 v 9
o7 J R
Rabbit, female | 10 120 Q. NP R
9 O O o %
n.d. = not detected é @@ w\g@ &iﬁ% @% § ™
S L@ g & ° I ) @% &
NS \\ S NS N §@
@} \\ @ .\ & S S s ®
4. Metabolites after biotransform@ on&Nphe@d—U@ ]-f(g;ppyé@i @ N
All detected metabolites were chafdicterised based O@t»heir ©@rom@gra§ lgehg@vjiour (see
AN

figures below). No metabolic p@hwa&\%s de«;ﬁed. IS
N v

Ve &8s @ S a5

In total up to six metab&l%%s WeQ det@ﬁed T in&ubati%%of lﬁ ul\@hen %L—”C]—ﬂuopyram

with mixed gender human @r Migrosonggs. “@kﬂgv&@ 12’éxShowe(?1§ﬁthg lighest abundance and

accounted for up to 22:9% (@’the@ioac@vity. §f oth@@\detec@d m olit@\ranged from 0.6-12.7%

radioactivity. Par ﬂu@yram @coq@@d from 46@ tO@?.S%&radioa@ivity after 60-120 minutes

- - > NS o L

incubation. @) ©\ S t N

N
(o] S R
Rat liver mic@om@&@ «:4%© © N (CF@O% @b ©§ @

© N 73 X
In total @t)o six meta@%ite re %ted %er @cub of&@b uM [phenyl-UL-!*C]-fluopyram
with nfixed gender rafliver herosomes. @leﬂo@l 12’%&10w&(@he highest abundance and accounted

A N,
for up to 30.6‘7@ thés radi@%ﬁtivig.@ Al@etherédetecte% metabolites ranged from 0.3-10.7%

radioactivity. Paggnt yrg@acc@teq from %.7% 5.7% radioactivity after 60-120 minutes
v ©
< o

5

S S

Human liver microsomes

incubation. @ Q Q v
S S E Sy s b
o liver ryicrosomes § @’j? & @

In total@ to six me@%olites@vere detec e@ aft Q\?ngcubation of 1-10 uM [phenyl-UL-"*C]-fluopyram
withxgale dog liveghicr: es. n ~showed the highest abundance and accounted for up to
37.9\% of the radioactivify” All@%er detectedInetabolites ranged from 0.6-13.6% radioactivity. Parent
fluopyram ac&%e&gr 26,476 to % ioactivity after 60-120 minutes incubation.

Mouse 1iV€§iCI§SMCS© §9 ©@

In totato ight eta%oli were detected after incubation of 1-10 pM [phenyl-UL-'*C]-fluopyram
with @ixedde@oy% iver microsomes. “Unknown 12” showed the highest abundance and
ac@nte%@r up t@’37.® of the radioactivity. All other detected metabolites ranged from 0.4-15.2%

ty. Parent fluopyram accounted from 19.1% to 54.1% radioactivity after 60-120 minutes

radioa@
incubation.
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Rabbit liver microsomes

In total up to seven metabolites were detected after incubation of 1-10 uM [phenyl-UL-'*C]-fluopyram

with female rabbit liver microsomes. “Unknown 13” showed the highest abundance and accountgd®for

up to 39.0% of the radioactivity. All other detected metabolites ranged from —32.7% radic@tivity@’
&

Parent fluopyram accounted from 6.6% to 29.7% radioactivity after 60-120 migittes incubat ©®
g .

GG
Incubations of 1 uM [phenyl-UL-"*C]-fluopyram with &gman mixed{?ﬁt mixed, dog male, mo@&fﬂ
mixed and rabbit female liver microsomes revealed the ent substa@ and additié%l 1 @etaes &
during the incubation period. “Unknown 13” detecte@in rabbit fer&@e microsor@ after@n inggpation
time of 120 min showed the highest abundance ﬁﬂ%. All me@boli@s’ >5‘VQ%AR detected fr hul&a@

mixed liver microsomes were detected in other spgcies than huinan, o 9 @

\ N @y 6\ LN
° v
Unknown4 (retention time approx. 23.0—24.(&in) v@% det:e@?ed %r i @a‘cio@f a co}cen ation of
1 uM [phenyl-UL-14C]Fluopyram with an m&roso@@gs at@highe 1ev%(4.3-® % @ al&gﬁl
rabbit (5.4 % AR). Therefore, identification V\{Nece&&ry anyl Wa&%bsg,q@ntlw\garried out i§tudy

S19-23624 (M-762838-01-1) and fou@o (}ii*ﬂuop& b§§amigﬁ©(m§ﬁig%@§ gzyéf) S
. @

IS Q)
SR S S & &2
| 9 9 S O O L s
Figure 5.1.2- 1: Structure of ﬂ@ram\%enzam@e as«ﬁcid&@ﬂ in @s?&ly Sl@%%@ &
% SCRa 0 FLe 5 °©
LN §9 @ @ @ N 2
o\@ © & \\Q o & RS @ X
3 NN, ~ 8§
v 9 (107 O A )
SIS P o 9 o <
Fse 88 & & L@
SIS N N S @
F s oS R
SEFSERE & & e
9 N @ L
S & & @ PSR
AS \@ O o & 9 = $\©
S e S o
@ @ @ @ o\% @ @
@ 9O g © o .0 @
QO OO S & D
O @ R @@@ @
<) N @% y %o
@’ o\@ 9 L S
X N S @ @§ X
N > S
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Figure 5.1.2-2: HPLC profiles of [phenyl-UL-"*C]-fluopyram application solution and
incubation of 1 uM [phenyl-UL-“C|-fluopyram with human, rat, dog, mouse

and rabbit liver microsomal fraction after 120 min incubation o
@ &
N
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Figure 5.1.2-3: HPLC profiles of [phenyl-UL-"*C]-fluopyram application solution and
incubation of 10 pM [phenyl-UL-“C]-fluopyram with human, rat, dog, mouse

and rabbit liver microsomal fraction after 120 min incubation °
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C. Conclusion

Metabolic profiles of fluopyram were compared between different species using an in-vitro sygiem
based on liver microsomal fraction from human (mixed gender), rat (mixed gender), dog, (inale), &
mouse (mixed gender), and rabbit (female). 1 and 10 pM [phenyl-UL-”C]-ﬂu@yram were bated
for 0, 60 and 120 min. The metabolic capability of the tested liver microso@l fractions w@s pr
with [4-!*C]-testosterone. Q> @
R QO & 2
% o\ Q, '24\9
© N %, SO
@ 6 & ©
[Phenyl-UL-'“C]-fluopyram was biotransformed at a mdderate rate ‘ gter 1ncubat1@1 w1t§um@vand&
rat liver microsomes, at a moderate to high rate afte @cubatlon vgh dog and m@se hvg mlﬁom%\
and at a high rate after incubation with rabbit livergp crosomes Q N
<
o N e 6\ RN
N 2 %Q > IS S N
No unique human metabolites radioactivity were detected-Met; ites@’ere 0@/ c
on their chromatographic behaviour and_n rfre@abolikpat ay wa% derl Unknow
time approx. 23.0-24.0 min) was det@d aﬁ& 1nc1@atlon% (@ce%ﬁm (_,
14C]Fluopyram with human microsé% hlg 16\@4 3{@5 % \} R) a 2@1‘[ (5 4 % AR).
Therefore, identification was neg&ssary g@d was" subse uent car 624 (M-
762838-01-1) and found to be @uopy&f@l be@@ml .1.@ % 11 (ék%n(}v in vivo rat

metabolite. << Q

Z

S S
Assessment and conclusion &pp@ ant: © 6@ . § &, @)
S QAN

The study is co 0§ ed Vaé? d, § ntl@lly a§pt@é an@ approppiate for the assessment of the

@©©@
)

toxicology of flu am@ . Q @@’@ @x @
N N & N
@ @6 @) & K@j N §
f g . . <) @$ Q @
Data Points_ 7 L N~ @\@ ‘o
Report Author: o2 Q) % Q
Report Year: i A SN g
Report Title: Q\j’) ﬁet@ic stability ar@roﬁl@ of [pyridyl-2,6-14C]fluopyram in liver microsomal
<) ) frac fr@@’huméﬁg rat, dog, ra and mouse for inter-species comparison and
@ @Q alue@ﬁtem@tlon etalfgtite Unkown4 derived from [phenyl-UL-
) ©) ﬂgo%yranﬁn hver;ﬁsncrosp@al fractions from human

Report No; (819- @§4 X &’ @
DocumenfN0: & M-763838-04r1 &
Guldehn%\(s) followe@ ulatien (EC) Qo 110@009

©om ion Regulation (EU) No. 283/2013 (Europe)
@Jlatlo 1072009 (SANCO/11802/2010 Rev. 7

USEPA PP Nt Applicable

stud{o\a enge@by t

@%
Deviations fr urren%‘“ @e %,
test guidelin N Y

Previous @j}luaﬂg@ C “No, 1@‘7 previously evaluated

GLP/Oﬁ@lally % V@Qconducted under GLP/Officially recognised testing facilities
<

reco %ed te@@g %,
fac;léi}es

A(?C%ptab);@i//Rellablllty. Yes
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Data Point: KCA 5.1.2/02 @ S
Report Author: N @é
Report Year: 2020 N
Report Title: Amendment to study report no.1 - Metabolic stability andprofiling of [pyridyl-
14C]fluopyram in liver microsomal fractions from humg@’, rat, dog, r@it and\
mouse for inter-species comparison ®) /,1@ G
Report No: S18-07840 A < S ° &
Document No: M-667765-02-1 Vi w@ € A @ o
. . . . @
Gulde?hne(s) followedin | US EPA OCSPP Not Apphca%e @% %@ Q@ S D
study: @) © Q A
Deviations from current None % R 2} S & ~) &U
test guideline: Q@ @ N O o @
Previous evaluation: No, not previously submitted ,_- % 2 O .Y
GLP/Officially Yes, conducted und@LP/@@ffcia@ueco ised %@-’ng fa@ﬁties %
recognised testing Q‘gj\ﬂ @) Q @& @7 °
facilities: O . N &
Acceptability/Reliability: | Yes S @ &W S ’ W\? D Q«y\\h S
N QD
P &8 o5 &fe.
K S > O OO s
R o O & © 9 O
o & TS S U
Executive Summary AN S AN @° ¢
_ N O @ S LD o
Metabolic profiles of fluegyram@vere e&np & between differentSpe usn%%n in-vitro system

based on liver microsonial fra%tion from ha¥nan, @ixe@%&e&g rat¥mixegdygender), dog (male),
mouse (mixed gende@and it ale). T a 0 s [pyridyl-2,6:.*C]-flsopyram were incubated
for 0, 60 and 12 in (with iggubatiQn buffef a e NADPH generating biochemical system
consisting of N DP, g{l;@ose@phosptﬁate {?}d the@nzyn@%luc@-&p@esphate-dehydrogenase. The

metabolic ca ity @ e tggted liér m&&@Som@gﬁfracg@nS W§r0@%ith [4-14C]-testosterone.

N .
9 N (o8 v
Due to %&ﬁr}lical issue@uring@’le me%ure@ents the&@ﬁM incubation experiments, these

had to’be repeated jn@he se\@ate study @9-23&@1. Th&esu&@or both studies are presented in this
summary. Results @he 0 uM@%éuba{@ns fgn st@ M-667765-02-1 are disregarded.
% S

9 & > - NS
In general, out &A@-ge&@ating@\logh@lical @jstem the test item was proven stable for at
nut

least 120 1& es in ivercr®mal i@;batg@\ sol@ns from all species and sexes.

N
Recog@ries of radjdactivi afte@cub@%n WQ% determined by LSC after sample processing and
ranged from 95.3% to 9.6"7@ Radi@ctiv& after incubation of 10 uM [4-!*C]-testosterone was

recovered at lev@ls ranging f 9@% to @9.8% after 120 minutes.
@ O ~ @

Y O & 9
SN
[Pyridyl-& —140@%u0p§f’am @s biotransformed at a moderate to high rate after incubation with

humafrk, rat d ive&ﬁicrosomes (up to 43.21%, 49.01% and 67.47% transformation rate,
re %ivebgf and@t a Jgh rate after incubation with mouse and rabbit liver microsomes (up to
78. 8"/&@ 92.70% transformation rate, respectively).
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In total up to two (human, rat), three (dog), four (mouse) and ten (rabbit) metabolites were detected
after incubation. All metabolites >5% AR detected in human mixed liver microsomes were detected in
other species than human, too. Metabolites were only characterised based on their chromatog@nc >
behaviour and no metabolic pathway was derived.

@ @® @
i 3 SRS
A. Materials and methods N
1. Test Material: R & & 2@
. Test Material: o S " \ A
IUPAC Name N-[2-[3- chloro?(mﬂuoroyl) 2-pyn@§ﬂeth§@a %@ o
trifluoro- 01%1%@ -toluamide, © N D ©
\Z
Chemical Name N-(2-(3-ghjoro-5- (trlﬂu(%met@yl) 2@’1‘1(11@&1)6'[}%192-
(triflu thyl)ben,&tmdg
@ s
Code names BC@RS@S &%02%%2 m h %
@ & <
Common name E&gopyr@’l @ Q D S @ @%
©
Empirical formula @§C16EL\CIF6]Z%O & &ﬁ S éﬁ 2y §
\ o RN N\
CAS Number @
Molar mass

Chemical structure

Radiolabelled tesﬁate@&l

Batch numb§©© ©\
0 \w))

Original spemﬁc r@loacﬁiﬂty 2

@L 1@&7

D sm%q/m

% @ “@’

Rad10§®n1cal purlty@ NS @ >98% by@dlo HPLC D
o XD

Chemical Purity «\\ RS @%8%&%/ HRLC U\Qﬁetector 210 nm

Radiolabelled 0@%0 @%mpo @7&9 [4@ oster with a specific radioactivity of
o (\Q RN @ 1880 MBy/mme}, >97% radiochemical purity
<

ppstems, 5 & & &P
2. @t system: @ S5 ’%f’ N %,
Test sy : Podled mlcro& @r fractions from humans (mixed), rat (mixed), dog
% %male@: mou& (miked) and rabbit (female) from Corning (Woburn, MA
N @ Olégbl Us ]§osmence (Woburn, MA 01801, USA) and XenoTech

@° s, I&A) respectively
Strain, sex:@ \%% -667@ 5-02-1:
é\g ©° Human: m@é Caucasian, African American and female Caucasian, 53

@§ @ © H@E and 40 female donors, age 20-77 years (male) and 35-77 years
§ @@ S S@emale), batches 5168001, 6123001 and 7331001
§ @ § § at: Sprague Dawley, male and female, 91 male and 11 female donors,
Q é@ age 8-10 weeks, batches 7313001 (female) and 8169001 (male)
@ Dog: Beagle, male, 35 dogs age >12 months, batches 5216003, 7184001

and 8176003

Mouse: CD-1 strain, male and female, about 20 male donors, 211 female
donors, age 11 weeks, batches 4338001, 8323002 (female) and 2215859
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(male)
Rabbit: New Zealand, female, 4 donors, age sexually mature, batch
1010273 ¢
S19-23624: O\@ @@
N 1 - ‘ri‘ b
Human: Caucasian, 28 male and 7 female donors, %e 21-69 yeaale)

and 40-61 (female), batch 9050002 L & N
Rat: Sprague Dawley, male and female, 126 mz@é and 7 femaale d@ors,
age 8-10 weeks, batches 9070003 (female) a d§3005001 (gn§ & \25@
Dog: Beagle, male, batch 71@01, 5 dogs dge >12 mont]@\ \O\ N @
Mouse: CD-1 strain, about %O male do é‘ @1 &

@)
@s, 800 feméep do ,a
Qg@s &

weeks, batches 1310224 (female) and $32001 (mal%\g S c&©
Rabbit: New Zealand r& it, female, éon%&, ageégexua]Q/ matufe), ba{@
1010273 S .8 R \© o @
¥ R
N 9 Y O %@’ @6 NN
& & &0 & &
3. Preparation of dosing soluti@% N \\ S &% § N @j @

The test substance was dissolved in@te@iﬁ}e (&) °@&fom&@ sto \sﬁn. T@%ﬁ iderffity and
purity of the test item in the stock s@lutio@va&&%ﬁr%ﬁby\r@io—%gi ysi e identity was
additionally confirmed by NP-TEQ. These st%k sol%ions e didyted ac@nitﬂp@‘%&/ater (1/1,
v/v), to obtain working solutior®for pteparatiéh of gﬁubat@n at@%r 10@\4. @© N
% & @Q o @ Q N O
For the positive controlsexperiments, @-14@5‘@ roneQvas df&olv@n a@)nitrile (ethanol for
study S19-23624). T&a puritysof [Ei@C]—tegost ¢ inthe s@k sq&ltion o@@ confirmed by radio-
HPLC analysis. rking sols &re @par@ﬁ in incubatich buffer (KoHPO4/ KH>POu,

approximately 4/3yVv/v KN he Purity «f the 0@ itegﬁn th@‘wor solutions was analysed by
HPLCUV. O & © & o &

IS @ &

¥ & .0 9O« & O s
o v N g EEN @@ o
4. Study designind mistho & 2T

[Pyrid}%Zﬁ-”C]-ﬂ o%ran% asv\igncub sege@ately%vit&xlwer microsomal fractions of mixed
human, mixed rat§a e d&, mj moagS an@ema@ab it at 37+2°C using a water bath with gentle
shaking at concdftratiofi® of 0@0 ul\é.\fThe @cuba@ times were 0, 60 and 120 minutes for all
species, bot @sexe@©and @onceg@ati s T§©incub@ion system includes NADPH-generating
biochemical system (~§ ml\@\l\laﬁ P, @@66 n@ glucose-6-phosphate, ~66 mM magnesium
chlorid@ 100 uLo4@J/ml§ucos -pl‘@spha(t{\“dzehydrogenase).
To show’the stabili@f the test item in the incibition system control incubation at 1 uM and 10 pM
[pyisg%ll—2,6—l4C]—ﬂﬁ’opy}? w&{%ﬁerfo@led \Githout NADPH-generating biochemical system in all
species and sexgs-at incu atiaét’ime@f 0 agd 120 minutes.
To evaluat@e abi&g‘? of, liver 'microsomal fractions a positive control incubation system with
testostero as 0 - 10uM [ ]-testosterone was incubated with liver microsomal fraction
from ea pec$ 379°C @ 120 minutes.

Micrggomal iggubateswer @opped by addition of acetonitrile.
S & TS

O
Conceptration of test item | Species, sex of liver | Incubation Times | Remark
in  incubation system | microsomal fractions [minutes]

(uM]

1, 10 Human, mixed 0, 60, 120 Test item [Pyridyl-2,6-
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Rat, mixed 1C]-fluopyram
Dog, male With NADPH
Mouse, mixed 1 -
u. = generating  biochéniical §
Rabbit, female system Q\ O
1,10 Human, mixed 0, 120 t item [Pyridyld6-
Rat, mixed R Clfluopyram
Dog, male R . °\© 2 ]
M : @ & | Stabilit c%}ol S
e o o
Rabbit, female ¢ &© gen@%ting Q%io @ic D
Q' . |system O 9
10 Human, mixed %ﬁ 0, 120@ Q\@J ! Test \Qtern 9 [4@@@]_
Rat, mixed % RN &% %@fest&@ro% 2.
Dog, male S & @ b@ -
Mouse, mixgd) O @ Q @) sitivécon B @1‘[
— &S o S &% . ONADPH-generati
Rabbit, fg@le SO S0 & bigghemigalsyst
Sy ST FF S &
Q o © S ©© S &
5. Analytical methon@ o © @’Q @® @ © ©© S
. i

& e
The liver microsomal inc@atioré%vere@c@llgﬁed, t@ supernatai@was"@m@r)nox\&@ and concentrated
under a nitrogen strean’> Theypellet was hedith @@i acté”onitﬁﬂje an@omogenised before
centrifugation. The @ema@ W%@dded 0 tl@@onc"egtrate petnatant-and concentrated further
under a nitrogen am, The @umas sed to @nd gmL w Wa§r, respectively, and the

radioactivity Wa@&te@ed IQ\L C dnd in%stigat%@qua@ive@%nd ntitatively by HPLC.
D R SEEEN %

3 o © «&F D
o «§ % Y9 & 6 o
6. High Performance Liquid Ehromatogriphy ¢HPL
-~ (OIS . S . .

HPLCAwas used to coftfirm {Qldentl y al@purm@f [p%dyl&@“@]—ﬂuopyram in acetonitrile and to
analyse its metab . HRLC a@%lysis\@as \us%%to determine the purity of the control [4-1*C]-
testosterone in agg onitﬁ%e; a@ers@h@}swolu n wit&@ water and acetonitrile mobile phase for
testosterone @nd er/@‘nopi@ (2@8)@0@ c doid (99%) (1000/1.54/0.8, v/v/v) and

acetonitrile/%@thano@(l/ ]@@/V) @ien@r ﬂu@}yran@vas used.
& o ¥y
) °N N & . ©\
.. Thin La@@cn@gt\@mp (TLE)

The identity an@purity o@j [pyﬁ%iyl-@-”Copyram was additionally confirmed by NP-TLC using
dichlorome@he/eth%‘hce (50@ V/é) as a mobile phase.
N

q éﬁ ©§9 Q

@ @ v Q
\\ . N . .
S@e: rleSQ%nd abollc transformation rate

R ery radio@tivif@from the HPLC column was determined to ensure quantitative elution of
injected@gdioactivity from the HPLC column by measuring radioactivity before and after injection.

Recovery of radioactivity was determined as relative percentage of the applied radioactivity recovered
in the supernatant of the specific incubates as compared with the application controls.



BA@E%)
\\xR 4

Page 131 of 149
2021-03-09

Document MCA - 5: Toxicological and metabolism studies — Part 1

Fluopyram

Metabolic transformation rate of [pyridyl-2,6-'*]-fluopyram and [4-'*C]-testosterone was determined
based on the decrease of the parent radioactivity in the test sample in comparison to the radioactivity

of the parent in the control incubation at 0 min. ¢
& &
Q\ g
B. Results and discussion @b @ &)
@ Y
o L «©
5. Recovery of radioactivity %% @ @ \25@
HPLC recoveries after 120 min incubation at 10 uM [&g%yl 2,6-14 uopyram r@%ed@@m 91 @Q% @
to 97.2% of applied radioactivity for all test systems ({able 5.1.2- 1@ y\g Q@ C&©
@ S Q)
© @
Table 5.1.2- 10: HPLC-Recovery of radloac after incubitio f 1@ ridyl-2,6- 1]-
fluopyram with liver microso¥ l fract10n§fr0 ra@prag@%D awley),
dog (Beagle), mouse (CD- g@nd °b1t (@w %@alan%
%}[PL(@%C(\&}' of a@he%% aft@lZO i inc tl@
]
Test system 2@ K\ "\g@ @rldyl@,@ (@Nuo m S)
. . o & .5 Shy O @ &
Liver microsomal fraction from: @ 0y S 5 \ [1@ le \ w\\h
2 & O = 23@@
A 288011)@
Human, mixed :\’ /{%& \@) @;)x (%od S @.3 @ y\?@
Rat, mixed N g @ § & Moen S
Mouse, mixed &y m& &Q N N \Q§ @(@@ ®934 @
Rabbit, female @@@9 &§\ o & \&% P 942"
g . o\@ ¢§ Q %@
@ % % SRS @ fog
& & O N
Recove&Fes of radioag 1ty@%r1 cubatio®of 14%9[ and T0 u %yridyl-2,6-‘4C]-ﬂuopyram with liver
act )
microsomal fract@ were d@med\y L% aft@é%a ple processing and ranged from 95.3% to
109.6% (Erreur? So@ 5 Pjn ro\ﬁvable@, Radg t1V1ty after incubation of 10 uM [4-1*C]-
testosterone@& re@ere%@ levg@ra ding fro 99. 2@ to 109.8% after 120 minutes (Table 5.1.2-
N > O
) S @%f' N
PS8 Fs
N % @ @§ N
N SN IS
. w &@ @ &©
C &S 8
@ < Q & ©@
& &S
S &S
(ON
$ @& ‘@%
¢ &



E Page 132 of 149
|BAYER 2021-03-09
E Document MCA - 5: Toxicological and metabolism studies — Part 1
Fluopyram

Table 5.1.2- 11: Recovery of radioactivity in supernatants after incubation of 1 pM and 10 pM
[pyridyl-2,6-1“C]-fluopyram with liver microsomal fractions from human, rat
(Sprague Dawley), dog (Beagle), mouse (CD-1) and rabbit (New Zealand) r

o

0 min, 60 min and 120 min incubation . S
S
Recovery [%] of applie@@A @@ Q@
Test system [pyridy1-2,6-14c1-ﬂu@p@;am S O
. . Incubation =) (@) [ 2
tI‘leer m;crosomal time [min)| 1uM  ~p &% 10 M (g\\g
ti :
raction from 818-07840v Q@ SH ﬁ v\g@ o
(M-667765-02-1) q 283801-0 & P
9647 Q| . , @
Human, mixed /A@ﬁb @%@ @ '1 @Q @&
074 . W N R S
Rat, mixed é 08 @5@ %\)f < 6;%@ 6\7610?& R
WAL - S
Dog, male 0 D%ﬁ) o\]«%? \@ hQ 0 % @@ 1644 @j @
103 N © S KN
Mouse, mixed @Q@ 1@ Q @% @3\9 @ lg@ ) O
ST eer S BT G
Rabbit, female 2) 910049 NS D Q @) 09.6\
NN © 10@§ &9 @ > =
Human, mixed %o = @f\ 9047 o &@” \@ & EC)
O\@ D @\y g\i 04.9 S < @JIOO 6
Rat, mixed RS )
N @ o O 1850 O« - Q
S R g -6 O 0 < 2
Dog, male @ §) ) & L 00 @@ @ o :
) > & &
. Ol N\ S B S OO 108.8
Mouse, mixed A® ©© o é\ « @ OR5 §
N - 103.9> 9 W7
Rabbit, fernR X AR T O 0 107.3
IS o . O o 7 N O 97.0
Human, mixed \@\) &\ & . ® w\ﬁOO.% AN :
N K% RS
- o] & Flg s 99.8
Rat, mixed o @Q @@ O @@ D @1.7 @%a
KQ 1O 0 D D957y,
Dog, male% @0 § S 9" 92@ o1
Mouse, mixed Q> % @\ o\\\55_3 107.4
S § SR o010 1045
Rabbit, female &@“ . @ Q@ Q& 101.9 )
' Mean of tw plio%@. $ S
2 Sample s;{ d d%ﬂg wof®up, ggsampﬁ@was excluded from evaluation
& ¢
SANCNER S
S LTS
NS
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Table 5.1.2- 12: Recovery of radioactivity in supernatants after incubation of 10 pM [4-

14C]-testosterone with liver microsomal fractions from human, rat (Sprague
Dawley), dog (Beagle), mouse (CD-1) and rabbit (New Zealand) after 12&@@ >

incubation S
S
S)
Recovery [%] of appliéd RA - 10 K@ @
- Test ?ystem Incubation [4-1C]-testosterone \
L‘fvr‘;‘”ct‘:‘o‘;rf‘;i‘;:‘al Time (min) S18-07840 . sienee
' 2667765-02-1) & (M:762838:04-1)' &
107.9 Q @ Y A &@
Human, mixed 5 QO D
%@ 108.7 R &% S &
101.3 °
Rat, mixed L s 2 Siag @
° @
NN SRS IS
Dog, male 120 Q & s o oy 109.8
. P @
Mouse, mixed i\ﬁ N > %)\% —D" w 101§\ §
I T WS IR § v
. 103@% O
Rabbit, female oY & S X S 105
& @ SR S P
! Mean of two replicates. = © A

© 9 S @vj O O @)
@@ N S R @§ SRS
6. Biotransformation of [pyrld -2, 6-1‘@ ﬂ@pyra@ﬂ A N %
In general, without the & P.generatfng bigghemigal system théltest g,gc:% W. %roven stable for at
least 120 minutes in léyger mi %om@b incubation @@u‘uon@fm rhall s&emes @16 5.1.2- 13 to Table
5.1.2-17). @ %

) § o \§ N o & £ @

& N @ @

Human liver mferosoiés S
nfi @ O o F s p ©§ .
Blotransfo@atlon of [ yr1dyl 2%- ;@guop ¥pam  ifohu (mig%d gender) liver microsomes was

modera @t both con@ntrat ng from 7 to@% 2]@» after incubation times from 60 to
120 mintites (Tableo%@fz R3): In%gﬁenera@@lomsfo atlon gtes increase with increasing incubation
times. The hlgheﬁotran&fo on rate wasﬁéhle& after 120 minutes at a test item concentration
of 1 uM and affoun W@%fte Y%ncul@lon aba test item concentration of 10 uM, the
metabolic tr@zf xm@@)n r amew(l%ed&@4 %@afg@O minutes.

§&E 8

Ogp

Y
SO N
S YN
N f @@ @\@@Q &QD@
G @ © 9
& O § S @
%o Q



Page 134 of 149

2021-03-09

Document MCA - 5: Toxicological and metabolism studies — Part 1
Fluopyram

Table 5.1.2- 13: Metabolic transformation rate of 1 pM and 10 uM [pyridyl-2,6-'*C]-fluopyram
after incubation with liver microsomal fractions from human (mixed)

Concentration of [pyridyl- | Incubation time [min] | Area of [pyridyl-2,6- Metabol@
2,6-"*C]-fluopyram [uM] with human 14C]-fluopyram 3 transforngation 0

microsomes [%] /\@ rate&@/ @

(@)

Q

U

1 0 100.00

%%
(S18-07840, M-667765-02- | 60 @.40 & 34«@
9 Q@

D 120 45.68 S

@ S )
0 100.00 . 0

10 Vo &
(S19-23624, M-762838-01- | 60 & |1 L@ 108
D 120 &N 9755 °

o
| NI T R
(S18-07840, M-667765-02- Q

1) 120 © 0.

10 1
(S19-23624, M-762838-01- Q@) O\& v Q@ﬂ@
1 2 " & 1o

o O S

° 9 N R S >

Ce e & FEST 8

Rat liver microsomes ‘34\9 @ 6 @ (ix N
Qo §

Blotransformatlon@% [ 1dyl § 14uopy§m @rat @nixed gen(@r) liver microsomes was

moderate at all onsQ\nglngY%fonKN 87 i& 0@ aftO t0@20 minutes incubation times
(Table 5.1.2- %@Err ' Sogyrce doy engé@nt Vabl® In g§ ral biotransformation rates increase
with increasing mC@’atlon%EImeS@}" he hi est ran at1 rateyvas achieved after 120 minutes at
a test ite concentratl@vof @’a ounted @%49 1% Aﬁg@lZO minutes incubation at 10 uM
test it concentrat;o@the m@bohc an@m@tl@l rate%moug@d to 22.94%.

© & & .0 &
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Table 5.1.2- 14: Metabolic transformation rate of 1 pM and 10 uM [pyridyl-2,6-'*C]-fluopyram
after incubation with liver microsomal fractions from rat (mixed)

Concentration of [pyridyl- | Incubation time [min] | Area of [pyridyl-2,6- Metabgli@ 4
2,6-"*C]-fluopyram [uM] | with rat microsomes 14C]-fluopyram 3 transforngation U
P
(%] § rat @, @@
| 0 100.00 A oo &S g
(S18-07840, M-667765-02- | 60 @.57 @@’ 3443 S @§
D 120 5099 Q 4@01Q§ § &
0 0 R R
(S19-23624, M-762838-01- | 60 Qos@ 84.8 Q\@ @Q 1&@7 %@ Q@
1) 120 N 2 7@%”% Q§§7 & 4 214@\ ﬁ%
Controls without NADPH generating system Q(:j%” @ K © & Qo L N
R S
! 0 & O @ 10630 @® O oL S
(S18-07840, M-667765-02- & & S o & SN
1 DS g WY o o o o
10 @Q 2 @@JJ) ©© 10620 &© ©© 3@2_ S
(51923624, M-762838-01-(” = A PN S
i SRE P LT AP L
@ © . S
NINN I S ES NS
9 O ¥ N )

Dog liver microsomgz@% S S \q;\ Q é& &\

Y
Biotransformatio§ p@%{dylﬁ%@@]ﬁlop{rﬁl iﬁ@%)g @fﬂe) fiver rosomes was moderate to
N

high at both céwéentrgons ra%gin rom@.SO {j& 67. 0 aft§ 60 t6-120 minutes incubation time
(Table 5.1.2-95). k&@gene{ﬂ@, biotransfo%atioﬁ@ratesrea@with@lcreasing incubation times. The
highest bjo@%nsformati% rate Kg% a@ed @\er 12(@1inu@s at aéé?’st item concentration of 1 uM and
amoun@o 67.47% @S’ ter@) mihlites in%cuba@ at@ ul}d@t item concentration the metabolic

transformation rate amounged to 84%§ N N Q\
& § é@%ﬂ S0 O
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Table 5.1.2- 15: Metabolic transformation rate of 1 pM and 10 uM [pyridyl-2,6-'*C]-fluopyram
after incubation with liver microsomal fractions from dog (male)

Concentration of [pyridyl- | Incubation time [min] | Area of [pyridyl-2,6- Metabqli@ 4
2,6-"*C]-fluopyram [uM] with dog microsomes 14C]-fluopyram transforngation Y
& rate (%o ©)
(%] S IS
U B
| 0 100.00 A 000 & @ 2
° . X
(S18-07840, M-667765-02- | 60 @.26 @’ 51@ \ N
1) N Z OO
2 120 3253 R 47 S &
S)
0 0 7110000 & R &Q & &é}
(S19-23624, M-762838-01- | 60 Q?% 67.5 Q\@ @Q @0 %@ @@
D 120 NI AN S L
@) ‘o ’ .
Controls without NADPH generating system Q(ZS%” @ Q © D @& @ @%
Y S
| SN ol &0 ke S
0 @ s~ ©]10800 @ > O S
(S18-07840, M-667765-02- Q (iix é\g @ %, < é N
1 120 0% & N og@ o IS o&@ 2
s o0 2 & Sl O e S
(519-23624, M-762838-01-~ \& v N @Q & é&
) D, P UL P
L © . S
NP YA S IC O
Mouse liver mlcroso@s v ”\a § w;\ © & é\
B10transformat10 %dyl—&,@”@ﬁuop&ram ﬁ@mo (rn d) ]@ microsomes was high at
both concentr s ranging fr m ;%50 t@§78 4{9% 0 taQ¥20 miinutes incubation time (Table

after
5.1.2- 16). F batlon exp&imen’@ the étabo@ tran@ormatlon range was stable with
1ncreasm @ﬁlcuba‘uon ;%me &ﬁ/”) %O u\d 1ncub@10n @xperl@ents the biotransformation rates
1ncrea§®mth 1ncrea@§fi>g in, atlo@ ime. The est@%tran@rmatlon rate was achieved after 60
minutes at a test it onc@%tratl of 1 a Ei\amo%ted to@S 48%. After 120 minutes incubation at
1 uM and 10 uM fest 1t$1 co@a%}s the @ietabSHe tr%sformatlon rates amounted to 78.47% and

56.77%, respectively, Q7 & @ & <
Q@ ©© @@ N \@ O\@ g
SN I N
AN L 4+ 9 @
% "N @ @ Q@ &
S L% <o o O
&@ %% g @ Q
v
@ Q Q & ©@
y SO D
< @ ®
< @ o
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Table 5.1.2- 16: Metabolic transformation rate of 1 pM and 10 uM [pyridyl-2,6-'*C]-fluopyram
after incubation with liver microsomal fractions from mouse (mixed)

Concentration of [pyridyl- | Incubation time [min] | Area of [pyridyl-2,6- Metabqli@ 4
2,6-"*C]-fluopyram [uM] with mouse 14C]-fluopyram _ transforngation 0

microsomes %] @@Q} rat @% @@
| 0 100.00 A 000 & <

% C 9 A
(S18-07840, M-667765-02- | 60 v@.52 > 7%@ O @@
D 120 153 Sy o7 S &
S
0 0 P04 @ oo A0 &Q & &é}
(S19-23624, M-762838-01- | 60 Qos@ 452 Q\@ @Q @o %@ Q@
b 120 N o %% @%& G@%} v@é.z\ %'\\’
Controls without NADPH generating system Q(:j%” @ K > & Qo L N
Y S

I 0 &N ok &0 S

@ N o © %, @ Q
(S18-07840, M-667765-02- Q (iix é\a ﬁ L) é;ﬁ
1) 120@@ > - kJ Og@’ § U@ 0.\)) \9@)
s 005 & Sl &8 4 S
(519-23624, M-762838-01-« \& v o @Q & é&
1) 120 $ < yl 0.00° | 2] o 0.0

o\@ @ @Q §@ & @% § @ @t§7@
R
o . % @ © S) 6@ O & o - S)
Rabbit liver microso 3 @% @ § %\ Q o &\
W

Biotransformatioﬁ}éﬁyl—&%@C]ﬁopggam infabbit eJ@ mal live@icrosomes was high at both
concentrations gingrom 5%.47%&‘[0 92 9% aﬂg\r 60Q to@l nuteg;ncubation time (Table 5.1.2-

17). In gene@l, b@angfé@natio@ rate$s incr@w\t\s’e v@

20
in(§;nncubation times. The highest

biotransforfgation rate was a foved -after S mirfltes a testoitem concentration of 1 uM and
u
mi&s incuba@ atg@uM@st item concentration the metabolic

amounted®to 92.70%. @fter

transformation rate ag ounf@dgi)o&%%@@ :
N Q N

\Q\ «;o;\@x Q\
N ® O
5 & & & .=~ o
o NS s & o
Q O O N D
Ve & &S
S R
@’ 2 @@o%
S Q\ &@
> %@@Q@’Q@@
S @ﬂ&@\ O
@%
&%“ﬁ@@
§Y§©%©@
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Table 5.1.2- 17: Metabolic transformation rate of 1 pM and 10 uM [pyridyl-2,6-'*C]-fluopyram
after incubation with liver microsomal fractions from rabbit (female)

Concentration of [pyridyl- | Incubation time [min] | Area of [pyridyl-2,6- Metabqli@ (6
2,6-"*C]-fluopyram [uM] with rabbit 14C]-fluopyram o transforl@ ion V
microsomes rate [Y%] ©)
(%] S Q
U 0\
. 0 100.00 A 0.00 @QO BS 4
(S18-07840, M-667765-02- | 60 v@7.26 @x 84.@9}? \\ @Q @
D 120 N 30 Sy 99770 § S &
0 0 Pleess L o &Q & &é}
(S19-23624, M-762838-01- | 60 Q?% 41.3 Q\@ @Q @7 %@ @@
D 120 NPT N S
G ’ S
Controls without NADPH generating system Q(ZS%” @© Q %CQ} D @& @ @%
Y S ®
1 0 o O @ 0 & o~ SIS
@ S , ) S
(S18-07840, M-667765-02- Q (iix & *@ N &Y é@” SN
1) 120@@ > - - J 0.00% § U@ 0.\)) \9@)
o AR L
(S19-23624, M-762838-01- -~ V| o R & &
1) 120 §“© @ yl 0.09 §@@ o 0%)
PPy e IS
N 6 & ¥ .0 « &
v\a @ °\ @ Q& "\
S S & RN
7. Blotransforrﬁén [4-14@% @er e @ @
grrmere J $ &

The metaboli @pabl
[4-1%C]-testost ron

minutes t&@)sterone amunt decteas
e fo@ed

up to Q@etabohtes

§llv

%mlcro@ al@ctl 0]

Q was

onstfated with control incubation of

oncentr%ﬁons @"abl QQ 2-Q8). Adter an incubation time of 120

E

@

BN

"y Q

nd t@ arnount of @stostétone metabolites increases. In total

6B- Hydroxytestost@ne \z&ﬁ fo@d aft@mculg}ﬂon@%uth [4§‘C]—testosterone for 120 minutes with

liver microsome all %eme
highest metab@ic act@ies

6pB-hydroxytéstosterbhe afer 12@\ﬁmut

d was sele&t@ as a@lol
@%@?m@@uregor d@n e¢§

activity @%0 7% for 63- hydro@estoébroré Ater @ minutes incubation.
N

o)

N
g &

v

al transformation marker compound. The
er microsomes and amounted to 39.7% for
HuI@ﬂ ml@d liver microsomes had a maximum metabolic
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Table 5.1.2- 18: Biotransformation of [4-*C]-testosterone (concentration 10 pM)
Species Incubation Area of [4-1“C]-testosterone Area of 6B-hydr0xytestost@e ) S
time [min] [%] [%] & Q)
40 3
S18-07840 S19-23624 S18-07840 S19- 36@
(M-667765-02- | (M-762838-01- | (M-667765-02- | (M=762838-01-
1) 1) ) O 1 =
A
Human, mixed | 120 8.12 307 40999 $23.80 > R
2 @
Rat, mixed 120 nd. 0.64 ) ©B72 % | n S WP
2 ©
Dog, male 120 10.59 397 Vs & ke @ &
9 N @ & @
Mouse, mixed | 120 n.d. @Zﬁ . v 169.96 @& @\ ndy €
=9} NS
Rabbit, female | 120 n.d. O & g o a3a .
) R ©
n.d. = not detected g\% \\@ \\ bQ &% § N é@? §@
: @ & S S N
S8 s 5 &&F 0
8. Metabolites after biotransfo@latlon@f [py?ldy 2:% 1“@ﬂuo am@@Q @@ . %@)
N
All detected metabolites wergzonly sfgharact@%lj)sed@{@sed @@ th, chr(@ato@hm&behakur (see
figures below). No metaboli thwa? wa@%rlved S @ o @)
> Y @ e e
Human liver microsomes & © %, @ ‘”\,
% <
Two metabolites weredetectéd ftel@lcuba@on o" uM\@yr 2,6 14C o%ram (S18-07840, M-

667765-02-1) wit ixed gend é\ hu livgy” migkysomes. “Ur@aown§9” showed the highest
abundance and aggpun @for up 10 345% of the J;;f@)act @ty. The ot etected metabolite ranged
from 12.7-20. ?é@ram@ctlwty& Parmt ﬂu@ram %\zcco% frofy 45.4% to 65.6% radioactivity after
60-120 mmut@ incybatio f@ ® @

© N @’
Two metabolites were Hetec aft@uba I‘Q@[p}’&@?l 2,6-C]-fluopyram (S19-23624,
M-762838-01-1) w1t1@m1zge@gende hu llv@ mlc%eso e§ “Unknown 9” showed the highest

abundance and a \ted&for u 16 39 of %&he ra actlvﬂ%. The other detected metabolite ranged
from 5.6-8.2% rﬁctﬁ.@ty nt %@pyra@ acc&mted @m 75.6% to 83.1% radioactivity after 60-
120 minutes 11@ubat1@ @ @ @&

Q N \ >
Rat liver nucrosomes @ @ ,%Q @g@ @

Two m&ohtes wer&%)etect@ after 1ncub§on 1 uM [pyridyl-2,6-*C]-fluopyram (S18-07840, M-

6677465-02-1) w1thé§xe;§§nde®t livéy micrasomes. “Unknown 8” showed the highest abundance
and &ccounted for up to O‘V@f the radioa@hvity. All other detected metabolites ranged from 10.4-
14.7% radloa{@mty garﬁﬁﬂum ounted from 51.3% to 67.7% radioactivity after 60-

120 minute@cube@o @

Two me@oht@vere@@tec Q'\" after incubation of 10 pM [pyridyl-2,6-*C]-fluopyram (S19-23624,
M-762838-0 D) w Qd gender rat liver microsomes. “Unknown 6” showed the highest
ab @ance dad ac@nt§§ér up to 17.5% of the radioactivity. The other detected metabolite ranged

3 94@ % radioactivity. Parent fluopyram accounted from 76.8% to 84.8% radioactivity after 60-
120 mfalites incubation.
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Dog liver microsomes

In total up to three metabolites were detected after incubation of 1 uM [pyridyl-2,6-'*C]-fluopyram
(S18-07840, M-667765-02-1) with male dog liver microsomes. “Unknown 9” showed the ighest
abundance and accounted for up to 56.0% of the radioactivity. All other detected metaboliteg nge(@’
from 2.5-7.5% radioactivity. Parent fluopyram accounted for 30.4% to 47. 5‘@ adloactwlt{Qifter oh-
120 minutes incubation. @ \

Three metabolites were detected after incubation of 10 @/I [pyridyl-2 &%C] -fluopyram (Soé:@.%
M-762838-01-1) with male dog liver microsomes. “Ur@ﬂown 9” sho@ d the hlghé\\t” ab@ance@nd &@
accounted for up to 38.9% of the radioactivity. All ({her detected :Q abolites re{}?ed 0, @ﬁ 5% 0O

radioactivity. Parent fluopyram accounted for 5@ to 67. S‘V@%‘adloactwlt&@fter 60-12@3 1nuté§

incubation. "" @ R @ %) @§
o v o N e D &8
Mouse liver microsomes s & @ ‘:”\7 %
Q @ v @ %
Two metabolites were detected after incubgtion Q@I’ yrldQ@ 6-! ‘@]- pyrar&SlS%;@ 40 %/I-
667765-02-1) with mixed gender m({ﬁ% 1%%5 m&\som@ ow@ ” ghowed

abundance and accounted for up to g@ &Nhe g@oactﬁfty @ othag detegipd m@boht@ranged

from 36.0-38.5% radioactivity. Parént ﬂu@yram GQeco %%d frc@l 2% 0 to 2% 1oa@@v1ty after
$

60-120 minutes incubation. Q %

In total up to four metaboht%@vere\ﬁ%tected@:ifte@lcul%@% @0 uM§pyr@l 2 §4C ]-fluopyram
(S19-23624, M-762838-01- F)ﬂWltl&mlxe nde&mou@&hver faicrosqines. @nknown 9 showed the
highest abundance and g{@umec@or 1@@0 3% ogthe T dgoact@ A@theﬁ@etected metabolites
ranged from 0.3-21.3% radlo@wlty@l’are uop@m aéunk%l from 43.0%%0 45.2% radioactivity

after 60-120 mmjgﬁacuba@n. @’ @@ § %\ Q é& @

Y @
me@‘\g%\o\@é@@&@@

SN
In total up tur 1@ s w@ de @’ed aﬁ@r 1n@bat10 f1 %%I [pyridyl-2,6-'*C]-fluopyram
(S18-07840, M-667005- om) with @ie ra& q@mros es« Unknown 9” showed the highest
e

Rabbit liver micr

abundance and accoun dloa , y Q@other detected metabolites ranged
from 2@7 1% radlo@ztwm@?arent u0@g§am a@ounféd fro@ 6% to 14.4% radioactivity after 60-
120 minutes incu S

In total up to te? me@)hte ere @eteo&éﬁ”af‘ce@ncub@ﬁon of 10 uM [pyridyl-2,6-"*C]-fluopyram
(S19- 23624@\@7628@ 09 Wlt’l%%m&gabbg ver microsomes. “Unknown 9” showed the highest
abundanceand accounte@{)r \to 4 @/o 0 e ra@actwﬂy All other detected metabolites ranged
from 0.16271.1% radlo@thlt}Q\?aren uo@fam {%ounted from 28.9% to 41.3% radioactivity after
60- 120 minutes mC@@tlon % N . Q
3 @ S
& & Q §

Incubations @ul\%ﬁpyﬂ -2 @;@] ﬂu%yrarn (S18-07840, M-667765-02-1) with human mixed,
rat mixed, mal®, m m;éﬁed abblt female liver microsomes revealed the parent substance
and add@nal § metdbolite @iurmg the incubation period. “Unknown 9” detected in dog male
mwro@es @ n%mcu‘@tlon time of 120 min showed the highest abundance of 56.0%. All
met@ohteg@@S% § de§&tﬁed in human mixed liver microsomes were detected in other species than
human, téQ-

Incuba@%ls of 10 uM [pyridyl-2,6-'*C]-fluopyram (S19-23624, M-762838-01-1) with human mixed,
rat mixed, dog male, mouse mixed and rabbit female liver microsomes revealed the parent substance
and additional 14 metabolites during the incubation period. “Unknown 9” detected in rabbit female
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microsomes after an incubation time of 120 min showed the highest abundance of 46.7%. All
metabolites >5% AR detected in human mixed liver microsomes were detected in other species than

human, too. ¢
& &
@ g
o @
Figure 5.1.2-4: HPLC profiles of [pyridyl-2,6-'*C]-fluopyram app@§ation solution @r
incubation of 1 uM [pyridyl-2,6-*C]-fluopyram with human, rat, dog, mouse andQrab illiver
microsomal fraction after 120 min il%cubation 81807840, . §2667 -02&1@)
) <
50 |CPS X 1@ ,._1840&@@21_§ t%@; é@
N L
Fluopyram application solution A1 (@ $ 10 N @© q
10 5 ]
i
50 @ (;\\
human mixed ganda&@ﬁr @cm&%&s
Q
o O
0 {\g» i ”\\,@ @ _%@
CPS N I § &
50 2 Ol ~
rat mixed@ende@;er@ims@‘nes@@ .
RSN R
S N
0 f§y é : @ Xy @
ces Q O S e Cha)
§ e 0L ‘
501 & 2 _ D
LY dog male fver r@msﬁas& S
N &\ % o w;\
A e § N @
b {(/2 Y A (!@ QY\ Q DA\
CPS o O @© o S o 1087 _1840MXMT10A120SNConc (ChA)
. Q O © N D
50 SN PR
éﬁnause miged g@er lier migrosomes
o 2y . @ @ N
0 &J)@ 3 Q §4 e e
ces @ . o & Q 1046_1840RXMT9A120SNConc (Cha)
0 > O Y @
5..;'- A Q)
@ rablit femate livePmicrosomes
S SIR
S TR T | il [
0,00° 20,00 40,00 60,00  8&0,00 = 100,00 = min
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Figure 5.1.2-5:

HPLC profiles of [pyridyl-2,6-'“C]-fluopyram application solution after
incubation of 10 uM [pyridyl-2,6-'*C]-fluopyram with human, rat, dog, mouse

and rabbit liver microsomal fraction after 120 min incubation (S19-23624, >
M-762838-01-1) ) S
600 f% v
U 14 ~
CPS 4239_;@7@24 asak@hm@@
400 N
Fluopyram application solution B4 § &
o NS
200 S L
. &
0 & O
200 {CFS Gohalg
” @
100 | human mixed gender liver micr:r%&mn §
O
& S o b
0 = O_& &
. |CPS R (SA)
200 Q@ g&\ )
>
1004 | rat mixed gender Iive@icros es
o
. <&
AT g 5 O & (Cha)
~ o &
S 610
100
dog maﬁ@er nﬁ:&g@ml a
0 N§ @ ~ X
200 [P 29 S o © O 924¥0XBTel20SC_9 (ChA)
N .
s e e
Fatn " " .
100 sQmouse I'I"Il%%é? ge@r IN@mmrgsnrr@
] & & O
= p)ia @ =
wlces 92 & & o O (Cha)
=0 @ @Q @Q O o .
NO) (@) S
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% o 9
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C. Conclusion

Metabolic profiles of fluopyram were compared between different species using an in-vitro sygiem
based on liver microsomal fraction from human (mixed gender), rat (mixed gender), dog, (inale), &
mouse (mixed gender), and rabbit (female). 1 and 10 uM [pyridy1-2,6-14C]-ﬂu@yram were bated
for 0, 60 and 120 min. The metabolic capability of the tested liver microso@l fractions was pr

with [4-1*C]-testosterone.
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[Pyridyl-2,6-'*C]-fluopyram was biotransformed at a thoderate t(@@igh rate aft@r incgpatio t\With&
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Executive Summary

Fluopyram is a new succinate dehydrogenase inhibitor fungicide, which has been shown to be
extensively metabolized by oxidation, hydroxylation, and N-dealkylation followed by ph IS
conjugation with glutathione, glucuronic acid, and sulfate or by photodegradation into-lacta
fluopyram, dechlorinated fluopyram, and hydroxyl substitution of —Cl. Usinggglectrochemi (EQ)
coupled online to liquid chromatography (LC) and electrospray mass spectrggietry (ESI- ar@i
electrochemical flow-through cell equipped with a boron-doped diamond glectrode, oxidative hase |
metabolite production was performed. The identification of the transformdfion products Was deéne wi
retention time, isotopic patterns, fragmentation, and acdifate mass méasurements ug}mg R@Lg@,
LC-MS/MS, and/or high-resolution mass spectrometry The resul §0 btained bC used as &
reference substances and compared with conventiond| in vitro st dies by incul@ing pyrafy wi

rat and human liver microsomes (RLM, HLM). A result, kno@xn phase I metaboliges of flopyraf
like benzamide, benzoic acid, 7-hydroxyl, 8-hydteXyl, 7,8-di¢Q/drox3@ uop%m lactamfJuopygaim,
pyridyl acetic acid, and Z/E-olefin fluopyram, were confirme@and, also ne®ymetabolitesincluding an
imide, hydroxyl lactam, and 7-hydroxyl pyréyl acgfc acid, oxidative m}g?abol' were\i§ated by

EC/LC/MS and liver microsomes. As a conclusiopSEC/ S is% tim&and co t-ef@ient hodefor

metabolic elucidation which enable n@tﬁx—ﬁ@e d@thtiorbw1 h Q\%luab§int;gmatio bo \‘:Z) he
. . . . & o

mechanisms and intermediates of meta@hsm@oces@. RS Q> éﬁ S
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Chemicals and reagents § S S AN &@ Q
Fluopyram (99.9% puri%), N@‘DFH@%m &ium @f)rmate (}@FA \(?orm@ acid (FA) and
MgCl,-6H,0, KH,PO4/KeHPQy, HPL@-gra ace@mtrile@?\CNi*ﬁ%.QQﬁ 0) methanol (MeOH,
99.85%) were purchased frofir tommercialSsupplisrs. Q@apu wa&r Wa&@duced by a Seralpur
PRO 90 CN syste ansbg@l—]?é?hb%@ Ge ny)§tandar solu€ipn offJuopyram: 80 mL of 100
umol/L in ACN/ H/ , 40/SD/1 v/y) with 8¢ fopi¥c acid and ymmol/L NH4FA)
g) AN % { 0\ & @% @

N O
Microsome li%ell@© S & §<§ %& S § -
Rat i . 2 RIOM 9 & O @ : :
at liver ngicrosomes (RLM) frém S[%gue 8@Wley@qale ats ar&%human liver microsomes (HLM)
from a fémale gender 1@1 W@Obt@ from Thermo er ScientificGmbH, both with 20 mg/mL
proteipﬁﬁfcentratiqn.@ . O & Q w . O

N
O O &0 O o D
Electrochemical @Edath%a of f@pym@ nd, ectiO;Q)f trggsformation products
0

o

Mass Voltamn@gram$ﬂu@ra§n @as re@ded @%ng a@%tentiostat coupled online to an electrospray
ionization (ESI) soufée @sing@\lua ole@ass spgctrometer. The potentiostat was equipped with
an electroe%emical flow-throughstell »@p a Boron-déped diamond working electrode, Pd/H; reference
electrodéPand titanim{@cour@r elec@ode.@wo {eo\\t”s of 100 pmol/L fluopyram solution: ACN/H>O
(90/10, v/v) with 0%@6 formic acid, 5 01/L§§H4FA, and MeOH/ACN (1/1, v/v) with 0.1% FA,
we&%fused. MaSs vo megrams Q theX@ange of 0-2300 and 1650-2500 mV were recorded
separately in order to cover t Wide @gnge &f@roducts. Blank measurements were performed using the
same solventompogition out&he anflyte. A nominal mass of 50 to 1000 Da was scanned by
using ESI-M¥® in beth’ ESEHH) and“ESI @) polarities. Oxidation products were separated and detected
online by&coupl a@@PL%@Agileﬁ@ 1200 series) with an eclipse XDB C8 analytical column
(Agilm% ot C outlet. Taiplicates of working solution (100 pmol/L) was injected to a flowing
mobil&yphase{S0 u@ain)@ich passes through the EC to the waste. The oxidation was monitored by
applying rect @arreriypotential of 2000 to 2700 mV for 30 s. After EC oxidation the products
trapped ifito HPLC were back flashed by the mobile phase. To simulate between EC oxidation and
CYP4§0metabolites, products from both experiments were analyzed on offline LC/ESI-MS parallel to
blanks and a standard.
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Microsomal incubations

To identify CYP450-catalyzed metabolites, solution of standard fluopyram was incubated with either
HLM or RLM. Potassium phosphate buffer was added to a mixture of microsomal protei@nd S
MgCl,-6H,0. After addition of fluopyram in ACN, the mixture was pre-incubated for 5 min @f fo m@j
temperature and then for 90 min at 37 °C after addition of NADPH. To terminate the reac@ ice-
cold ACN was added. The final concentrations were 50 pmol/L fluopyram, 9:1 mmol/L MgClL
mg/mL microsomal protein, and 0.5 mg/mL NADPH in 250 pL of final volume for bath R% and
HLM. Three negative controls (without either of microsomes, substrat %ﬁ cofactor) Were irfguba

S
and analyzed simultaneously. The final supernatant solu%ﬁ was analy by LC- MS@»@S N\ N @

@ Y &
Offline LC-MS/MS & @Q QQ $ @x©
Identification and characterization of product@n EC and @/Is wEre @fo &d on a@f HP@%
(Agilent 1200) hyphenated to an AB Sciex 400 RAP® S. S@nda amv\)f@ 0 ed
by boron-doped diamond working electrode at 2300a5'V D@poten{;al Anrali wassgollected and
analyzed by LC-MS/MS after 0.5-, 1-, 3-, 6-Qind £ s @hesw@& 24- l®synt e51zedqg§oduct§,

the MS/MS spectra of targeted precursor idns wergrcolletted by@ne ion tr: (LIT)@nth 1@&511
time (DFT) in both ESI polarities. Furtherm \an M migtho s d@lopeg for momt(§g of
selected metabolites/oxidation producf& Thésanalytiéal fﬁmn a rn@@fe p @ the Ggime as
online EC/LC/MS section. Other M S @Q‘l 1t10®andﬁ@ass tn@y%émoé@are @able@ 1.2-19.

Table 5.1.2- 19: Mass transitions @/z) %r mnr%)ltaneo@ﬁ ana@s of@op @sele@%ﬂ oxidative

phase I metabolltes ©©
N

C nd %\Bﬁ' X DP &) @?E \Y C)CF\’\J v EP (eV

‘ompounds A »mlg& § — Qﬁ& @ ( (\[r\\ ! (E @ @ (eV) (eV)
Fluopyram °\(?LP @ 39?@. ]?3& %% o 45 §—® @] 3 10
7-/8-Monohydroxylated FLP I\L@ @ 4]@—¢ 395.@ Q) qx 48%3 @ 14 10
7.8-Dihydroxylated FLP é\” M @% 29 _’2} 1 %\ 5 O é&u. 33 é\ 14 10
2-Trifl ethyl b M B 2% 130 6 3?.3" 13 10

rifluoromethy emanz@ ( @ — M(\@ 5@

N

Q1, precursor ion; QB@dm 1&&%}" decfystering potential; C\\ L}l]lsl&%nerg» ﬁ cell pr}lm@ﬂ" entrance potential
S @© ) é N
Confi rmag%l by high- r@gﬁolutto&ma@cm@etry v @ @’

&
High- résolutlon massectr@etry ata \§re ac@lred by a Q@rd linear quadrupole ion trap (LTQ)

high-resolution Fo@r tran for i\fon c otr(mﬁesoﬁ@nce mass spectrometer (FTICR-MS) (Thermo
Fisher). The FT -M was ppe@g it a@’ESI s@urce@Ahquots from 24 h synthesis were diluted
and injected mto a s na@E I@ntte&and @ne@om 100 to 650 m/z with 100,000 nominal

mass resolu
@ ~
SN @ & @

@ o@@@@

“ % @ @ IL. @esul%{ lescussmn
. @ & 9
Electrochemicagdxidation of fuop, &
&

In order to &ain&%en overview ab the oxidation products of fluopyram, EC/MS experiments
were peer tho¢f I$sepa§r@aon The oxidation of fluopyram can be identified by the
decrea A intefisity @t a potential ca. 1650 mV and increasing signal intensities of
transf&gnahﬁ ctrochernlcal oxidation attempted by ACN/MeOH, 1/1 (v/v) with either
0. 1‘@ i&acid /or rnol/L NH4FA gave a very reproducible total ion current and keeps boron-
do%ed digmond surface active. Two experimental setups were used: (i) MeOH/ACN, 1/1 (v/v) with
0.1% @‘uc acid to investigate transformation products via N-dealkylation, lactam formation, and
oxidation via dehydrogenation (direct EC) and (ii) ACN/ MeOH/H,0, 40/50/10 (v/v/v) with 0.1%
formic acid and 5 mmol/L NH4FA to investigate oxidation products by indirect hydroxylation and
successive dehydrogenation or N-dealkylation (indirect EC). Several products have additional minor
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peaks/shoulders, indicating that a product could be formed at different potentials or from different
oxidative pathways. Exact masses of several EC- and HLM-derived products measured by high-
resolution mass spectrometry and the corresponding modifications of the parent fluopyram are listed S
in Table 5.1.2- 20. Some of the transformation products (EC and LMs) were not confirmed by{dugh- &
resolution mass spectrometry, maybe due to the stability of the products orbthe dlfferenc@m th&’
sensitivity of the techniques. IS & @@

Table 5.1.2- 20: Transformation products of fluopyram with the corres @jmg modi tlol$xact
masses, and deviations measured by high-resolution mass spect etry after 1@uba lgt,\g
~

HLM and oxidation by EC ©) & %,
\V, @ (@) Mr% @ &@
Transformation Molecular formula [M +  Calculated m/z [M +  Meagured m/z [M + Dn@\gppm) Propo, (@ @F orm@y @
products HJ HJ* H@ & mod %mn Q f' é&
o

FLP C1eH 1,CIF N0 397.0535 B93.0535 0.0 @) @ &
M1/Mip C16H 1oCIFeN,O;4 427.0279 4310267 @ —}& +”*0 —”ﬁz& @@L LA
Ma CgHgF50, 191.0314 S 1918517 N %, N ation, \ LM "\g

. & @
Ms CgH,FsNO 190.0474 %w),tms@@) Q 0.5 @ \ kyngnuH M
M. CieH 13FgNO5 379‘083!&% o\@’?‘),0' 30 0. % - +HO-
Ms CyeH 1 CIFNS0;4 429,045 N, 4290441 &6 x4 Q\ '*() Ko
Mq C7H,CIFsNO, “5 N & %©3 @3\9 ylluo@ EL.M
M7/ Mg, C16H 12CIFgN;0, @H‘Jl %{b% °\§3‘U48% \@7— [l@ @ @ @. LM
Mo CieH 13FgN-O Q 3.0932 363‘2 N S, +@© N C, LM
My, (olefin) C1eH 10CIFN-0 @ 395{1&?@ @@f) 390 @® 4.0 @© 20Q EC, LM
M5 CreH FeN-O 3640776 20786 @Q 7 — EC
E, CeHoCIFN - %y 208.0135 § &_ux 01&1@7 & 08 2] @Deﬂ kylation, EC

SsdS @ NN

E, CSH(,CLFﬂsU\;@ 255. u‘@ qu @% “4; @ *VDez%@huon, EC

e @ %o .
Ey Ler,Cl[v&lﬂ\Og ¢§ 2464034 @) [J[B"\@ Cix— 0.8 w ¥53 jkyllhnn, EC
Es CrIF N2 O3 <01$ 4254 By @ 4[@ %’*0 —4H EC
Intermediate 50 é @73 420 1?8@00 @@ &6 «@ N-Dealkylation EC

13 (@N

M, metabolites dewgéﬁ LN&@pmdu@Ls pmduug‘é@y EC b@)t by Lﬁk LM, Liver mmm@ Sm/mNlative mass deviation error
e S &
Identifi ca&%% of oxidative prodicts % @

Structytd elucidatio d 1b1e§;datlgn p@ays\j e pey Nulated based on the accurate mass
measurement by high-resqliation mass speetronistry, fggmer@ﬂon pattern of targeted precursor ions,
isotopic patterns sotope) /or_tetenti YO\’urne@napp%gg (m/z vs. time) and tabulated in Table
5.1.2-21. > & O

The known o @n n@%oh@%f ﬂu@)yral@ww derected®y high-resolution mass spectrometryin both
EC and LMsat m/z /mﬁ\ﬁo PRI, T@e 5. 1@ 20), although the formation on EC was very

low. (@ products at m/ Q% A Y proved as M3 and 3- chloro-2-ethenyl-5-
trifluor ethylpyrldLQe@(El)Qespectlvelyér .1.2- 20). Oxidation product E1 (CsHsCIF3N) was
not d&ected in LM@F hlS ds t con 1011& t M3 could be produced by N-dealkylation of olefin
fluopyram in EC arid p pyra@m 450-catalyzed mechanisms. Hence, the formation of
olefin and i 1m1n@1«s the cruc1ak ep fo@urt ydroxylation and N-dealkylation of fluopyram.
$ %“

Table 5. Rytentign tlme@R), mass fragments, and proposed mechanisms of miscellaneous
transforn@) ion gﬁduct@fter@l and EC experiments analyzed by LC-MS/MS

PI‘U(&E% @@(H (1@7 . g, (min) Product ions (m/z) Proposed mechanisms Formed by
)

@) Q@ 257 nd. 279, 259, 239, 153 +20, N-dealkylation EC

M @ 223 249 225,209, 196, 187, 167, 91 —2H, N-dealkylation EC, HLM
My 237 24.8,26.1 220, 219, 162 —2H, +20, N-dealkylation EC.ILM
M, 391 26.9 413, 373, 321 +20, -3H EC.LM
M,;5" 317 27.2 251,219, 201, 185. 170 —2C0. —HC1 EC.LM
M, 371 27.6,29.1,318 353,297, 253,213,223, 171,97 —2C0, +20 EC, LM
M, " 493 28.55 475, 457, 198, 273, 221 +60 LM

n.d., not detected; U, unknown
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Both mono- (m/z 413) and dihydroxylated fluopyram (m/z 429) oxidative products were formed

around 2000 mV by indirect EC. To have a close insight about hydroxylation mechanismg, -of S

fluopyram, different constant potentials were applied and the products were monitored by énline s

EC/LC/MS ( Figure 5.1.2-6). At 2000 mV, two monohydroxylated peaks withan/z 413 (M7 a@d M7

b) and one dihydroxylated peak with m/z 429 (M5) were separated and charaeterized along§tle otfigr

oxidative products. Hence, M5 could be 7,8-di OH fluopyram and the two f@aks (M7a and"M7 ﬁre

7- and 8-OH fluopyram isomers. The most stable product ion, m/z 395 fofthe mono- a@ 341 %0r the,

dihydroxylated fluopyram yet leads to a conclusion of gliphatic hydrgkylation of fluopyram: Imj

(m/z 223, M8) and olefin (m/z 395, M11) formation sipports this idé€d because h @bxy ion ofghe @

unsaturated bond occurs easily through an epoxide intermediate th@@as been deteted abm/z @I onQ®

EC/MS. As presented in Figure 5.1.2-6, the M5 digppears on 2300 mV andtwo new p Wi

m/z 427 (Mla and M1b) arose at 2700 mV (oxi@n of -C-OH to — G50). &add@on, althoughthe

hydroxylated products are minor in EC, fluopstam metabgfized J{lnsi ly t Wonq&%roed

products in LMs. Besides this, too many oxidative préducts via further N-dgalkylaton fhydrokylated

products were detected in both EC- and CYP@O-I}&@d ex&ﬁme : b@’ ('S
(o8

S 4. N W
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Figure 5.1,2-6: al i rogr@% of flopyram oxidation products at different potentials
@’ nd ion oclﬁgyma@ms s@ctedo \ﬁ\mducts at 2500 V (right) measured by online
EC/LC/@ @ @& . \@

hydroxylatedcftuo er oxidized via N-dealkylation extensively. At 2000 mV, benzoic acid
(M2), be id 3)nonghydro 3-chloro-5-trifluoromethylpyridyl]acetic acid (E2), and 3-
chloro-S@ifluogy eth}@pyﬁcarboxylic acid (M6) were identified ( Figure 5.1.2-6). Both M2 and
M3 arg knowgvhetabdlites uopyram in fruits and animals. Alongside, oxidation product at m/z 223
was Jetermi@e a$§chl t0315-triﬂuoromethylpyridinyl ethanimine (M8). This is another evidence for
flégpyra xidation viaSimine formation. However, few products from both EC and LMs were not
detectedChy high-resolution mass spectrometry and their possible structures are postulated only by
EC/(L@&IS and LC-MS/MS data ( Table 5.1.2- 21). It needs further investigation to elucidate
possible competitive products with identical m/z. In addition to hydroxylation and N-dealkylation,
dichlorination and subsequent hydroxylation products were detected in both LMs and EC. Cyclization

As evidenced @Bigh—geyn spe@metry and EC/(LC)/MS measurements ( Table 5.1.2- 20),
fi



B \ Page 148 of 149

A\
\BAYER| 2021-03-09
E y/ Document MCA - 5: Toxicological and metabolism studies — Part 1
N’ Fluopyram

products (between C3 and C16 after —HCI lost) such as lactam fluopyram (m/z 361, M15, Table 5.1.2-
20) and its 7-hydroxyl imide form (M12, m/z 391) were detected in both EC and LMs. However,
detection of products via dechlorination in LMs (M4, M10, M12 and M15) was a new rggt. S
Unexpectedly, an intense metabolite with m/z 493 was detected only in LM experiments byiL.C- &S
MS/MS analysis. From MS/MS fragmentation and scanning on MRM (+), product ions 4780
(-H20), 457 (=HCI), and 198 (with —*’Cl isotope pattern) elute at the samegetention tm@‘lvlth g
493 ( Table 5.1.2- 21). It could be a multihydroxylated metabolite of fluopyfé@m (at both ahpha‘s Gand
aromatic positions) or polymers of other metabolites. % ® @ 6@

. . . g\g O O\ @
Comparison of EC- and microsomal-derived transformatgsn products @ < Q\ @ @

X S
All transformation products generated by LM incu%gtion and %@Xidaﬁon e @ed @LQ&©

MS/MS in parallel to a fluopyram standard tion ( Figure 5,1,2-7) ugh 01@ to-off&
comparison is impossible, many identical blot@mmatlon roduc@@vere@etect e
were no differences between HLM and RLM me aboh‘ges @’the HLM n@fcabo chrfﬁmato m is
depicted in Figure 5.1.2-7. The hydroxylatlc@ 1tes di e$bemgeen elgetroc 1cal and e zymatlc
reactions which result in the same mass-tog charg atio @§@ diffetent st@tures Y 350 %@nes&aﬁ:
highly selective and catalyze speci positionss\whergas ~ eletrochémical ox1da n ors
hydroxylation of electron-rich groups. 1deo s}eme d d@%orn@%ed 51:9, uct e newy met tes

they have not yet been reported. A@ou%gxsele §a C based oxidatio para e with
enzymatic catalyzed metabohsn& it i pllmnta%@oo]@%r SO s111 sim@lation of
biotransformation processes of ﬂl@yra%l @ @ ©© \%

@ -

Figure 5.1.2-7: Totﬁkmn rom ls@@ram of fl yram@neta ofttes fegm HLl@ incubation and
electrochemical 0x1dat10n p}‘oduc o (afte thes Wlth resp@@to @udar&@ﬂ’uopyram (asterisk
% S o . &

IS <
& oo e
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@* . N Q@ . Conclusions
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N
In this smgy, bi@ﬁans@mti mechahisms of the fungicide fluopyram were investigated using a
non- m' $omalmetho &ectrochemistry (EC) coupled online to MS and enzymatic method by
1ncub§~tmg li omaliassay to predict the oxidative phase I metabolism products of fluopyram
% eir atlc@’me nisms. In addition to known metabolites, six new transformation products
d befr edlcted by the outlined work. The main oxidative mechanisms of fluopyram were initiated

by prafon abstraction/electron transfer from the —NH group which produces imine and olefin. The
imine and olefin lead to subsequent hydroxylation and N-dealkylation via epoxide intermediates. On
the other hand, this work suggests oxidation by dechlorination as one of fluopyram biotransformation
mechanisms. EC/LC/MS gives convincing information regarding metabolism mechanisms and short-
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lived intermediates and is a promising technique to simulate the fate of agrochemicals in living

organisms.
D
&4
& )

3. Assessment and conclusion

S
Assessment and conclusion by applicant: @’Q Q& Q\Q
The purpose of the publication is to describe and discuss the performanc&% online EC/@Z/MS§S a 5@
technique for fast prediction of oxidative metabolithways of\fluopyram bg\ el%ﬁatiné
biotransformation products. Specifically, oxidative phase I meggbolism of gtfiop was | &
investigated by EC/LC/MS and compared with HLl\%&nd RLM me&@olites. Besjdes kn@n p}& 1L.©
metabolites, they predicted new metabolites as imi%, olefin withQubsequent hy rox&lation wel] P
as dichlorination and short live intermedia@ as benzylium an‘é eposide. Howeves, GL@
comparative in vitro as well as in vivo studies have alJready @n conductediand age inclided ig\j@e
present AIR dossier. From that point of Vi@ it be egnclude the ethod d(gs not
deliver suitable prediction in comparison, with izﬁ% a ache®and should@e takepdwith_
caution since the method leads to umysable~or artificiak etab%ites, é%t detected With KE:?'

3

conventional GLP required methods. AgS}‘suchjhe pu@catio&g is notelevant to ri@%ﬁasse&men

< %"\@%@\@7@@ §”§@%@
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All following data points %:he d@ume@c@mxi@logy and 1\@%0@% studigs will be found
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in the second part of the-su m%ry. 9 § @ @@% R o §
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