


w ‘@ /5,‘ N

; . | ¥, & A‘ Eé:,é

T SEP 24 1980 ORI
| PPEGF1781. Pendimethalin in peanuts mm
; Anendment of 4/28/30.

Alfred Smith, Chewist
kesidue Chemistry Dranch, HED (T7S-769)

Robert J. Taylor (PM #25), FHB
Reyistration Divisioen (T3-767})

and

Toxicology Braach {T7S-768)
Hazard Evaluation Diviston

i THRU: Richard D. Schaitt, Acting Chief
| Residue Chemistry Branch (15-769)

The anendment contains a peanut hull metabolism study, peanut residue
data, and a tolerance proposal for residues of pendimethalin and its
metadbolites in or on peanut hulls at 2.25 ppe.

The avendment 1s in response to our wewmo of 5/25/76 (A, Smith) which
raised questions on the rature of residuyes in the hull.

Conclusions

o v 8L PRI T - D v v

1. Tne nature of the residue in peanut_bulls fs adequately delineated.

nendimethiatan (CL92,552) and its metabolites CL2G2,347; CL113,068;
and, bound and free (L113,07Z. He guery TOX on the toxicolcgical
sigaificance of other metabolic components Containing the
sendimethalin moiety and which are present in trace auantities.

2. Adequate methods are available for the dJdetermination of residues of
- the parent pendimethalin and the metabelite CLZ02,347. However,
validated analytical methods are needed for the metabolites CL113,068
and bound and free forms or CL113,072, #Hethod irials may need to be
conductes for these metabolifes wher the metheadology s submitted.

3. The residue data are inadequate and 4o not reflect the sianificart
commponents of the residue as noted in Conclusion 1. Residue date on
nulls which have been eialyzed for the metabolites TL113,068 and
CL1132,072 (nound and frea). Additionally, the propesed itnlsrance
shoutd be revised to reflect the significart covponents of the hull
residue, '

The ‘sTgnificant components of Wil Tesidies re the pavent compound = =
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fa. 1ne ahsence of adequste residue datz on the peanut bulls
valia conclusions on the transfer of pendimetialin resica

we»c? BN

end itk of Tivestock as warranted under 3150.5{a). Live
feading studies vay be reguired for any retabelites wnig

in peanut hulls,

b. Since peanut hulls are not 2 poultry feed and since no detectable
resfdues are expected in meat and soapstock, there will be no
problem of secondary residues 1n poultry tissue and eggs.

Recommendation

‘e reconsend azainst the oroposed peanut twlerances., » favorabls
recosssendation is contincent uson resplution of the deficiencies neoted in
Conglusions 7 and 3.

Pegnut Hull HMetabolisn Stusy

Studies were porforsed in «hich peanuis
radiolzbellee (614, C12) nendime .wn.
in z%n 3 reenhouse or in the fiﬂ}u.
.!’ cunds per acre. 1ne psanuis
aills gore cralyzed for residues a?

The total redicactivity ia the Wil averaged 5.1 ppu. About 5.8 ppe (or,
75%) of the total activity in the hull was extracted.  Of tre ex*racte#

radioaceivity, only 155 ({60 ppe} was peadivethalinerelsd
Tnes pound fdentified asy  the navent (5
f0L52,50 v meteholies; {L202,387, TLel
CLILZ,ubG, CLII 067, CLIL3, 2R, CLIXZ,071, and CL
sotedoiites CLRIZ,OT71, CLIIZ,07Z, ang

L5,

caﬁjgaa”~§ fr“ﬁ, awﬁ sac“ e A;Qﬁq.ts
3 ¥ s
-

Aoyt 445 of the extracted aﬁfivﬁtv was associated with the aquesus phase,
unch

sﬁé he rarsimier was uncharacterized very polar material., This very
ngley activity was shown by Twn “1:?nsiman thin laver chrovatoaraphy
{Ti.C} fo consist of sore thawn 20 components. The activity

shase sonsisted of 2t least 10 cxmonents in tracs cuan

ad to apy of BE coammaunds

The wnidentified readioactivity is belioved 1o pe naturally-sccurring
alznt components containing relucornovated ravoaciivity,



The petitioner contends that the sigrificant coemponsnts o
{hased on guantities present) are: oercimethalin (CLYZ,5
wetabolites CL202,347; CL217,146; and CL112,077, ‘Howsyer, we
the significant componenis are pendimethalin (CLTZ,353}) and its ,
metabolites: CL202,347; CL113,068; CLI113,072. The metabolite CL217,146,
as well as the reaminder not named here, were present at levels {<i.U5
npw) which are not 1ikely 1o be detected by the resfdue method, The four
components that we have listed represent about 30% of the igentified
components. HNevertheless, we defer to Toxicology as to the toxicological
sfgnificance of the remaining components not listed by LB, but which
contain the pendimethalin mofety.

Faus
and i{s
Find that

&

The peanut hulls were extracted by acid hydrolysis with dilute
aydrochloric acid, Pendimethalin residues were characterized and
determined using sicrochenical tests {acetylation with acetic anhydride
and triethylamine; wmethylation with diazomethane), autoradiocgraphic
techniques with thin layer chromatoaraphy (TLC), biuh perforrance liguid
"chromatography (HPLL)®, and mass spectrometry.

The setitioner has not identifies the major sortion of the residuse, bdut
has demonstrated that the unidentified compenents are pot lixely fo de
pendimethaiin-related cospounds.

ve concluus that fhe nature of the residy
delineated. The significant components o

< crdm st Y
L JOeGUalaev

gt iy <
e residue are peadivethalin

and its metabolites CL202,347; CL113,068; CL113,072.



TARLE OF COMPOUNDS CITED

IN THIS REPORT

CL Number Chemical Name Structure
CL 16,528 344-¥ylidine, 6-nitro- NH2
0N+ .
CHs
CL 16,52¢ 3,5-¥ylidine, 2-nitro- NH2
—CHS
CH.,,
-
cL 16,231 o-Xylene, 4~hydroxy-3-5- OH
dinitro-
OZN -NOZ
CH3
cL a4 ,246 %,4-%ylidine, 2,6-dinitro- NH,,
i . 'ozu—(/ ~No,,
- AN .‘CH3
. CH,
CL 92,367 .g—Xylene, 4-metﬁoxy- UCHa
3,6-dinitro- OZN—'/ _NO
_\\ "CH
.‘He

AG S04A Rev.11/78 gf/



CL 92,553 2,6-Dinitrobenzenamine, NHCH(C H )

N-(l1-ethylpropyl)-3,4~ _
dimethyl- 0N~

%giéﬁ g CL 94,0849 3,4-Xylidine, NHCH(02H5)2
N-(l1-ethylpropyl)~-
6-nitro- B 0 N~
| CHy
: . CH,
CL 94,163% iH-Benzotriazole, NO, CHIC H ),
: . 1-tl-ethylpropyll- : 7 {
§,6~dimethyl-7?-nitro- CHa- -l‘—%m
) CH,~ N7
3 N\
CL 94,211 o-¥ylene-3,4,5-triamine, NHCH(CzH
N -(l~ethylpropyl)-
: -HH2
o> L -CH3
CL 94,269 B,4~-%ylidine, ON-N~- CH(CZHS}2
' - N-(1-ethylpropyl)-
2,6-dinitro-N-nitroso O2N=(" I7N0

AG 504-A EBer.11/73



CL 94,492

CL 94,707

CL 94,756

CL 94,801

CL 94,592

AG 504-A Ren.11/78

3,4-%ylidine, NHCH(C

2Hs) 2
N-{l-ethylpropyl)-
2-nitro- . -NO,
-CH3

3,4-%ylidine,

. NHa
2¢6-diamino~
. H2N NH2
. CHy
CH3

-Xylene 4,5-diamine, NHCH (C H
N -(1-ethylpropyll- H.N-
3-nitro- 2
3,4-%ylidine, N N-CH(C,Hg) 5

N-ll-ethylpropyll- .
Ns2,6-trinitra- ~NO,
o~-Xylene-3,4-diamine,

S-nitro-
o -CH3



" CL 94,994

cL 99,157

cL 39,336

CL 99,474

cL 99,530

AG 504A Rev.11/78

2:Xylene-4.5—diamine.
3-nitro-

3,4-%ylidine,
N-(1-ethylpropyll-
6-nitro-N-nitroso-

iH-Benzotriazole,
§,6-dimethyl-
4-nitro-

1H-Benzotriazole,
1~ (1-ethylpropyll-
4,5-dimethyl-?-nitro-

lﬂ;Benzotriazole.
i-acetyl-5,6-
dimethyl-4-nitro-

N0 |
- (eng

Ho N~ NO,

CHh

N
Qz
X
1 N

CH,

ON-N-CH(C_H:) 5

2Hg!

NO :
2
| CH(C 2




lﬂjBenzotriazole,
7-amino-1-
(1-ethylpropyll-
§,6-dimethyl-

cL 99,863

cL 99,900 o-Toluic acid,
4-((l—ethylpropyl)amino]-

3,5~-dinitro~

ngylene—3,4-diamine.
NY-(1-ethylpropyl)-
S-nitro-

CL 195,908

Benzyl alcohol,
4-amino-2-methyl-
3,5-dinitro-

CcL 113,065

4

cL 113,066 2-Pentanol,
3—(2,6—d1n1tro-3,4—

xylidino)~

AG 504-A Eer. 11778

Ha CH(C,H
{2 sl2

—-—-N‘

l N

—p

°“3 NS
NHCH(CzHS)Z
-NOZ
-CH3
COOH

Nncucczns s

OZN- l—NHz
CH,

OZN— HOZ .
/ ‘CH3 ‘ -

CH,0H

cz”s
NHCHCHOHCHS

O,N-
—CH3

W



CL Numoper

CL 113,067

CL 113,068

CL 113,069

CL 113,870

AG 504-A Rev. 11778

Cheuical Naue

Benzyl alcohol,

4-[(1-ethyl-2-hydroxypropyl)

aminol-2-methyl-
336~dinitro-

Benzyl alcohol,

4-L{1-ethyl-3-hydroxypropyl)

aminol-2-methyl-
3,5-dinitro-

Yaleric acid,
3-12,6~-dinitro-
344-xylidino)-

»

VYaleric acid,

S—Eiw-hydroxy-Z,s-
dinitro-3,4-xyliding)-

Structure

CaHg
NHCHCHOHCH,,

O_N -NOZ
CH3

CH,OH
Ea“s
NHCHCH,CH,,0H

a_N -NOZ
CH,

CH ,0H
CaoHg
Nﬂéucuzcoou
-7 \_ . .
0, | NO,,
N\ CH3
CH,

CoHg
NH&HCHZCOOH
N~ —HOZ

CH,0H



CL Number

CL 113,871

CL 113,872

CL 113,112

CL 113,113

AG 504A Rev.11/78

Chemical Name

. —— o -

Structure

o-Toluic acid,
4-{11-(carboxy—
methyllpropyll
amino}-3,6-
dinitro-

o-Toluic acid,

4-{ (1~ethyl-2-
hydroxypropyl)aminol-
3,5-dinitro-

Butyric acid,
2-(2,6-dinitro~
34d4-xylidino)~

. Butyric acid,
2—(d&—hydroxy—2,6-‘
dinitro-3,4-
xylidino)~

CaoHg
NHCHCH,COOH

O_N- -NOZ
CH3

COOH
CoHg
NHCHCHOHCH,,

CH,

COOH
CoHg
NHCHCOOH

CoHg
NHCHCGOOH

OzN* -NO,

CH20H



.

CL Nuwber

CL 113,114

cL 113,321

cL 113,525

cL 113,527

AG 504-A Rer.11/78

Chemical Name

o-Toluic acid,
4-L(carboxy-
propyilamino]-
3,6-dinitro-

o-Toluic acid,
§-L(1-ethylptropyl)’
aminol-4,6~-dinitro-

o-Toluic acid,
S-amino~-4-
[(1-ethyl-2-
hydroxypropyl) -
aminol-3-nitro-

Benzyl alcohol,
S—-amino-4-

ttl—ethylpropyl)aminol--

2-methyl-3-nitro-

Structure

CaHg
HHCHCOOH

0N ~NO,
CHy

00H
NHCH(C Hc]

0N ~NO,
COOH

CHy
CoHg
'NH&HCHOHCHS

COOH

NHCH(C,HE) 5

HoN- -NO,
CH,

CHZUH



CL Number

CL 113,529

CL 113,538

cL 113,531

CL 202,078

AG 504A Rev. 11778

Chemical Name

S-Bonzimidaéolomothanol,
1=(1-ethylpropyl)~-
2¢6-dimethyl-7-nitro—- -

S—Benzimidazolocarbokplic
acid,1-(1-ethyl-2-
hydrokvpropyl)-z.s-
dimethyl~7-nitro-

S-Benzimidazolecarboxylic
acid,1-(1-ethyl-3~
hvdroxypropyll)-2,6~
dimethyl-7?-nitro-

o-Toluic acid,
4-amino-3,5-dinitro-

L

v

Structure

Ho-CH, 7 l-—-u

c S-CHy
CHy= —N
CHIC HG) ,

N02

Hoac-(7 [——N

0
(H-CHOHCH,

N-CHy

NO
2 02H5

N02

O N- —-NO,
: CH3

COGH

HOOC-(7 \—N
CHa"\\ by
. ?HCH2CH20H

CoHg



CL Number

CL 282,345

CL 202,346

CL 202,347

CL 282,348

AG 504-A Rev.11/78

Chemical Name

o-Toluic acid,
4-{(1-ethyl-3-hydroxy-

propyllaminol-3,5-dinitro-

i-Pentanol,

- 3=(246-dinitro-3,4-

xylidino)-

Benzyl alcohol,
4-f(l-ethylpropyll-
aminol-2-methyl-
3,6-dinitro-

1H-Benzotriazole,
4 ,5-dimethyl-

. ?=nitro-

Structure

gz"s

NHCHCH ,CH,0H
02"" _NOZ
-CHy

<>

COOH
za“s |
NHCHCH ,CH,0H

-N02

o
Y
Cz

CHg

NHCH(C Hg) ,
0 N- -NO,,

~CH4

<>

,
CHZOH

NO,




CL Number

cL 282,392

CL 202,393

. CL 282,394X

tL 206,920

AGC S04A Rev.11/78

Chemical Name

1H-Benzotriazole,
7?-amino-4,5~-dimethyl-

iH-Benzotriazole,
7-amino~1-(1-
ethylpropyll -
4,5-dimethyl-

1H-Benzotriazole,

. ¢—amino-5,6~

dimethyl-

o-Toluic acid,
3,5~diamino~
4L (i-ethylpropyl)

L4
aminol-

2's°2
' Hzﬂ— -NH2
CH,

Structure

| NH,,
I
CH

3

NH,,

H
s
CH3- A

CH3

LN

NHCH(C_H)

CO0H



CL Number Chemical Name Structure

-

CL 206,921 = o-Toluic acid, NHCH(CzHS)2
3,5-diacetamido—-4-
[(1-ethylpropyllaminol- CH3COHN -NHCOCH3
CHy
. COOH
CL 206,922 o-Toluic acid, NHCH(C,Hg) ,

' S-amino-4- '
{(i-ethylpropyllaminol- Hz"‘ —N02
3-nitro- CHy

COOH
CL 206,923  o-Toluic acid, NHCH (C,Hgl 5
E~acetamido-4-
[(1-ethylpropyl) CH,COHN NO,
aminol-3-nitro- -CH3
COOH
CL 206,925 E-RBenzimidazolecarboxylic HOOC 7 —NQ
acid, 1-(1-ethylpropyll- CH..- __+(-CH3
_2,6-dimethyl-7-nitro- 3 \Y S cemmos
Str2'’s’2
NG,

AG 504A Rer.11/78 .



CL Number

CL 217,146

CL 233,752

AG 504-A Rev.11/78

Chemical Number

Benzyl alcoheol,
3-f(i-ethylpropyl])
aminol-6-methyl-
2s4-dinitro-

2-Pentanone,
3-(2,6-dinitro-3,4-
xylidino) -~

Structure

NHCH(CHg) 5

O N NO,
CHZOﬂ

CHy
NHCH(COCH4IC Hg

0N NO,

CHy .-
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Snatytical sethodgs

The petitioner atiempred to Jdevelop g rasidue oethad for the deleraination
of free and conjugated resicues of the metabalite CLIL3,072. Houever,
difficultiss were encountsred. Untreated peanut hulls bBad Q.1 pow
CL113,072~equivalent residues. Joresver, untreated {control) peanut hulls
¥ielded 2 recovery ef only 6u0% gt & fortification Tewel of 1.5 pom,

The difficulty in validating the methed at sufficiently low levels and the
showing of & total residue level of only .15 ppm for CL113,072 convinced
they petitioner that a2 residue method Tor the wetabolite was not
necessary. Therefore, work on method development for CL113,072 was not
continued.

fesfdue wmethods were developed for the varent pendimethalin {£192,553) and
itz metaholites C!?ﬂc, 357 anst CLZL17,14%, These components are reporied to
revvresent about 723 of the identified coawponsnts in the =metabolism study,

A ground hull sasple {also foliage or nay) is extracted with agueous
acidic mathanol and filtered., An aliouot of the Filtrate is gxiracied
with wexane (the remeining filtrats is saves Tor analysis for the
seteholites CLENE, 347 and (L217, ’5“3.

The hexane phase is extractied with acetonitrile.  The acetonitrile which

 coantaing 192,553 {s evancrated ts dryness.

The residue is taken up with hexane 2037 clsanad up on a Florisil columm,
CLEZ,552 is eluted from the calusm using an hexane/benzane solvent
mixture, The selvenis are egaguratav, aned the resfdys is taken g with

£ x
benzene.  The TL32,553 is determined by vas-liguid chromataagraphy asing an
eciren capture detector {LC8C).

?*e method 1s reporied fo have a seasitivity of 5,05 poa DLB2,555.
treated {cgn?roi} neanut hull saoples had <B.05 ppm CLY2 553-equivalent
resiaues. Control hutl <guw?eb were fortificd ﬁftb CLEZ,553 at levsls of

Py

('\.';0“%"}_." "11 - ?f'f}‘ifé rie HEPre Igb“iﬂ;;"t—‘.

The fnitial extraction and ¢legnup Is the sazre as In the above progasurc,
& ground hull sasple 1s extracited with agueous acidic wethanel and
F R o ot 3. 3 - - -y s f SN -
filtered. An aliauct of the Filirate i extragiad with hexane,
i

The hexene phase 1s exiracted with acetonitrile which is evaporated o
Ar¥pess.



The residues 13 treated with acetic annydride which forms acetylated
derivatives with the metabolites. The derivatives are extracted into
woxana, and the solution is evaporated ic dryness.

The residue is §s taken up in hexane and cleanup on 2 florisil coluwm.
The metabolites are eluted with benzene, The matabolites are determined
by ELGC as separste components.

The validated sensitivity of the wethed s 0.05 ppm for CL202,387 and 0.1
ppm for CL217,146. Control hull samples had 0.004-0,.008 ppm CL202,347-
equivalent residues. Control samples were fortified with CL202,347 at
levels of 0.05-1.0 ppm. Recoverles were 71-98%. Contrel sasples,
fortified with CL217,146 at levels of 0.1-2.D ppm, ryielded recoveries of

iy 3
82"'1{}8&30

The sethods appear te be adecquate for the determination of residues of
nendinethalin and 1{s metabolites ({LE202,347 ana (LZ217,146) in peanut
hulls.

The rethods are essentially the same as thﬁqe subsitied for the
detoruination of pendimethalin and the metabolite CLZG2,347 in peanuts and
!€3Hﬁ4 foliage ardd ?dﬂ. T e rethods ders success?u?sg tested on

cottonseed at levels of % oom and 8.1 poa (PPEEFISEE) with these 2
cawpsﬂeﬁts.

He have fndicated (see Metabolism Study) thet the significani components
of the residus 1n hulls §s exsected to be the narent gﬁa#ﬁnﬁtha!?n
{£L92,553) and its metabolites CL202,347, CL113%,085, and CL113,072 (bounc
znd Free forms). A a2 result nethods which deterwine these components
should be submitted, The methods should be valideted for these componenis
st the levels that they are likely to occur. Hethod irials may need to be
conducted on these additional couponents of the residue,

scefa {20 day

Samples of searmit hlls were obtained fros crops in Alehama, Horth

Carelinz, and Mew lUexice. The crops wers grovm in s& 1 wﬁicﬁ had receiveod

single praplant treatrents a2t rates of l.0-2.0 16

saxivngs pronosec vate); a sreplant apzld .

.75 in act/A application av crackins {lﬂ ﬁ&vs iagar]

application 2t 1.0 Yo 2¢i/fa plus ¢ »este
¥

ol

i
t/a {up thry 2¥

5 ?h act/s oius a
i

2

Corhiped residues of pendiaetnalin and it

i T petabolites {CL20?,347 and
TL217 1480 weve <025 opo fron 211 traatnents, Toe crons were % ryested
at interysiz of 140-197 davs after the last freatment., {Oaly single

arenlant applicaticns are sropesed,)
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The residue data do not reflect the significant components of the residue
in the peanut hulls. 4de consider the significant components of the
residue to be the parent coepound (LL97,553) and 1is metabolites
C1202,347, CL113,068 and CL113,072, The residue data for CL92,553 and the
wetabolite CL202,347 are acceptable. The petitioner should submit data on
hulls which have been analyzed for residues of CL113,068 and CL113,072
{free and bound).

Heat, Wilk and Eggs

The absence of adequate residue data on the peanut hulls precludes a valid
conclusion on the transfer of pendimethalin residues to meat, wilk of
Hvestock as warranted under §180.6(a).

Since peanut hulls are not a feed item and since no detectable residues
are expected in meal and soapstock, there will be no provlem of secondary
residues 1r poultry tissue and eggs.

Yl
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TS-759:RCS:Smithzgs:X7732@:Cﬁ§2:Rﬁ81§:§/22/8&
cc:RF, Circ., Smith, Watts, FDA, TOX, EEB, EFB, PP#6F1741
RDI:R.S. Quick:5/18/80:R.U. Schmitt:9/19/30



