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‘MEMORANDUM

UNITED STATES ENVIRONMENTAEPROTECTION AGENCY

WASHINGTON, D.C. 20460 —

SUBJECT: 201-URI. New pydrin Fermulation -
1.9 EC. Accessicn Number 254112, 254117, 254118.

pydrin®

FROM: Leung Cheng, Chenmist ;e - '\L"“f

Residue

Chemistry Branch

SS

Hazard Evaluation Divisicon (TS-769)

THRU: Charles
Residue

L. Trichilo, Chief
Chemistry Branch

~ Hazard Evaluation Division (TS-769)

TO: Adam Heyward, PM Team #17
Insecticide-Rodenticide Branch
Registration Division (TS-767)

and

_BEST

Toxicology Branch

"Hazard Evaluation Division

shell wishes to register a new
cyano(3—phenoxyphenyl)methyl—x-(1—methy1ethy1)—4-chloro
Tolerance for residues ©
variety of raw agricultur
0.1-50 ppm [40 CFR §180.3

Currentl the technical active in-gedient (sD43775)

. A Reg.
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' The manufacturing process and formulati
“in the Cenfidential Appendix.girioiaseg A
reactions should be described and
nature have to be fu nis
- this manner contains Sl
-The.levels of the impurities
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1 is SS pydrin®..
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formulation of fenvalerate [pydrin®,
benzeneacetate].

Ss Pydrin are discussed




1 Theproposed SS Pydrin® 1.9 EC product is intended to replace the — -
- currently Fegistered pydrin® 2.4 EC prcduct cn all crops and usess  _ -
—— A ccpy of the propsed label has been precvided and judged to be — — o =
acceptable. A minor error is found in €the number of acres.treated ==
per gatlon .of 1.9 EC used On_Eurcpean corn borer under field-ccrn. -
The range should be 56-42. - = — T
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- As expected, because of the higher content of the ss isomer in SS
Pydrin® than Pydrin®, lesser amcunt of active ingredient is required
for the new product. application rates of the propcsed product on -
all crops and uses relative to the registered product are reduced
by a facter of 4.5 (3.6 for use cn southern pine seed orchards).

Residue studies in order to compare residue levels resulting from
applications of currently registered product (Pydrin® 2.4 EC) and
" proposed product (SS pydrin® 1.9 EC) were conducted on alfalfa, -
- ‘soybeans and field corn. The analysis procedure'involved ‘ o
blending sample with hexane/isoprcpanol cc hexane/acastone, filtering
— - and'finalldissoiﬁtion in hexane. - The sample was further.cleaned up - .
oﬁ*atgolumn*beﬁqreﬁsc‘analysis'for'parent according to method MMS-R-
- 478-1, "Determination of SD 43775 Residues in Crops,_AnimalgiTiggues, i
- . Soil“andfﬁétéceﬁlectron_Capturg Gas Chromatographic #Method” and- for -~
. —- photodegradate SD 54597 {see_Attachment) according to method -MMS-R-- . -
- 527-2, "Determinaticn of SD-54597 Residues in Crops; Animal - ) -
"~ Tjesues, Sgos an@ Filk-HPLC Method®. _Limit cf cetecticon is 0.0T" . ‘ -
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‘phenoxyphenyl {alcohol rortion) p

~dcsé"of;§L4 ﬁg Kg formulated
.male and—five female rats™ by stomacq~intubétic5. since majority of

pgg_fdi patent and 0.02 ppm fcr the pﬁotodégradaté:85;54595. B
— contrels-for sD -43775 and MO 10616 were <0.01—Q:02:pgm;_<0.02 ppm

_.for-SP-54597. Chromatcgrams are acceptable. — - -

—all trials were ceaducted in California by §rcuﬁa_applicafidﬁ-using

pydrin® 2.4 EC and SS Pydrin®-0.64 EC. Following a single application

of 0.2 lb ai/A Pydrin cr 0.067 1b ai/A SS Pydrin on alfalfa and a -

pHI of 14 days., residues oOn green alfalfa were 3.6 ppm parent and
0.26 ppm photodegradate for the registered product and 0.92 ppm
parent and 0.05 ppm photcdegradate for SS Pydrin.

Fcur applicaticns were applied to soybeans at two 7-day and one 11-
day intervals using rates of 0.2 1b ai/A pPydrin and 0.052 1b ai/a
ss Pydrin. Residues determined 28 days after last treatment were
0.07 ppm parent and <0.02 ppm photodegradate for Pydrin, and 0.04
ppm parent and <0.02 ppm photodegradate for SS Pydrin. On soybean
fodder, residues due to Pydrin were 3.6 ppm parent, 0.38 ppm
phctodegradate and due to SS pydrin were 2.2 ppm parent, 0.15 ppm
photcdegradate.

Corn plants were treated six times beginning at the 2-leaf stage
until ears formed. Residues cn grain due to bcth formulations (0.2
ib ai/A Pydrin and 0.052 1b ai/A SS pydrin) 21 days after last
applicaticn were all non-detectable: <0.01 ppm for parent and <0.02
ppm for the photodegradate. For corn stover, residues due to pydrin
were 6.3 ppm parent and 0.38 ppm for photodegradate. The new
formulation resulted in 2.4 ppm parent and 0.11 ppm photodegradate.

Residues oOn alfalfa, soybeans and corn as a result of the requested
uses of SS pydrin® are all lower when compared with the approved
uses of the current product. pased on this and the fact that
application rates of SS pPydrin® on all the other crops are reduced
by a factor of 4.5, the various established tolerances are adequate
to cover residues from proposed SS Pydrin uses. 1t should be noted
that photodegradate sD 54597 is not of toxicological importance and
thus not a residue cof concern (TOX memo of A. Kccialski, 7/19/84,
pP4# 3F3002).

Five metabclism studies on rats and one on rats and mice were also
submitted. The purpose of these studies is tc compare the nature,
qualitatively and quantitatively, of metabclism between the twc
technical materials containing different levels of the active iscmer

- gD 47443. Four (Tabs 1-4) of these studies ccnducted by shell are

considered tc be truly comparative and thus will be discussed as a
whcle . - o o _ -

l4c-Fenvalerate 1abeled. at the cﬁior&phenylfkaqjdfgprtion

) or
tion in racemic pL -
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_and analyzed qualitatively and _guantitatively by liquid - scintilTation

- __..r——-:‘.-if ) L e T

desing, urine_and fecal excr8&ta frcm Day 1

“—the activity was accounted for in the urine and-feces_ 48 hours after

and Day 2‘were pecled .-

counting, two-dimensional_@LC, prgga§§fi?§:TLCfand‘95§ichromatography.~

anfirmaﬁion cf chemical structures is by MS. —Animal tissues were
similarly analyzed when the rats were sacrificed cn Day 5. ldc-
Carbcn dioxide was ccllected in a separate experiment and since
little if any Co, was detected 24 hcurs after dosing (same dcse
rate cn cne male and cne female rat), this was not pursued.

In the preparation of urine samples fcr analysis, aliquects of peccled
pay 1 and Day 2 urine samples were adjusted tc pH 3 with 6 N HC1,
ethyl acetate extracted, dried and analyzed. The remaining agueous
phase was hydrolyzed by Q—glucurcnidase and sulfatase enzymes,

again extracted with ethyl acetate, dried and analyzed. I1f more
than 5% of the initial activity still remained in the aqueous phase,
an acid hydrolysis was conducted for further analysis.

For analysis of fecal samples, the Day -1 and Day 2 combined excreta
were extracted with 10% aquecus CH30H, separated, and the solvent
phase was further diluted with water before extracticn with ethyl
acetate. The crganic layer was dried and analyzed. If the remaining
aqueous phase retained greater than 5% of the initial activity,
additional acid hydrclysis before analysis was carried cut.

As can be seen from Table I, total urinary and fecal excreta on Day
5 acccunted for 78.5 - 112.4% of the applied dose, and 89.5-98.3%
of the urinary and fecal activity was eliminated by Day 2.

Table I

Amcunts of Activity in Urine and Fecal Excreta®

et
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— - —pmetabclites in urinewere ngnLiigpd tc be (see Attachment) SD _—

. 52667, 44064, 53065, 53919, 52666 -and 90930 regardless of the '
level cof S,S iscmer SD 47443~ _Racemic SQ_43775¥§eems_E6 result in - -
lower levels of SD 90930 but the majcr urinacy metabclite fcr bcth
techmical materials’ is the same-SD 44064. The major fecal metabclite
in both technical Twaterials is the respective undegraded parent. — - s
—  oOther commcn metabclites include SD 44064 and 48838~ Complete- ‘

distributicn cf metabclites is tabulated in Table II. - -

The fate cf the alcchcl porticn cf the molecule is elucidated from

hencxy—14C—phenyl compcunds. The primary metabclite in the wurine

is the hydrcxylated phencxybenzcic acid SD 46114 with mincr amounts

of ncn-hydrcxylated coempcund SD 44607, The primary fecal metabclite

remains tc be the undegraded parent alcng with mincr anicunts of

SD 48838, 44607 and 46114. See Table I1 for ccomplete breakdown of

metabclites.

Table I1
Amcunts cf Metabolites Expressed in % of Administered Dose




~for tissue analysis. Experimeénts with m
showed 22-27.7% eliminaticn cf dcse with nd ¢z ::table ~*C05 at thc

tabulated in Table III. As Gan be seen, highest residues were
found in Yiver and fat. . Liver samples from two or three male and

___twe—cr _three female- rats were further fracticnated. TGC analysis

determined the absence cf undegraded parent and no additicnal
attempts were made_to identify bcund residues in liver tissues. —

_ Inguinal fat samples from the same rats wece hcmegenized and- hexane.
~ extracted. The amount of parent fcund in fat residues varied-

considerably between the racemic dose (34-80%, 54.6% ave) and SS
iscmer—-enriched dcse (6-30%, 14.6% ave). Previcus metabolism
studies identified undegraded parent as the major metabclite in the
fat residues cf rats and cattle (>90%, see memc of E. L. Gunderscn,
4/21/78, pP7F2013) as well as poultry (82-85%, see memo cf K. Arne,
2/21/84, PP2F2657/2H5340). The present rat metabclism study gives
a significantly different result in fat residues and it appears
that desing with SS isomer-enriched material led to residues cther
than the undegraded parent as the primary metabolite in fat. Since

as little as 6% cf the fat residue in the present study has been

pcsitively identified, additicnal jdentificaticn is deemed necessary.

Table ILI

The remaining twe studies were conducted by Sumitemc cf Japan and
later published in the Journal of Pesticide Science, 4 143 (1979)
and 6, 317 (1981). 1In-these studies, pccled urine from 0-2 days
was lyophilized tc dryness, methancl extracted pefcre analysis and
jdentification. Feces (0-2 day) were vacuum dried and ground cr
extracted with 10% aquecus methancl befcre analysis. Thiccyanate
was precipitated as silver salt befcre analysis. analytical
techniques used were similar tec-these by Shell.

In the 1979 paper, experiments were parformed cn male rats using
l4c_fenvalerate or its parent acid SD44064 labeled at the carbonyl,
benzylic or eyanc positicn. A single cral dcse cof 8.4 mg/Kg cr
five ccnsecutive daily decses of 1.7 mg/Kg was. administered as a .
suspension in 10% Tween 80 (cleared qnder.lBO.lﬂpl)t The animals-

were under observaticn fcr 6 or 14 days Réforé t&ig'w_
13co and. «Cﬂ*CGYQ_compounds

" The level cf zesidﬁes_i%“héaft7'liveETlEIaﬁﬁyf—fat and muscle- is

ere sacrificed— -
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—wags detected  in the expired air of animals which were fed l4cN=- - - =

~ surprising_since the—cyapg grcup 13 thezggéf"rabile}gne—in the— — —

end of six days. ~Radicactive COz (ca 16% Of the administered dcse)  ~~
fenvaleraﬁé'ana_the fecal and urine excreta cculd cnty account_for ““ —_
—65=175% _cf the radicactivity 'six days after desing. ~This is nct .. 7
w~lecule .- Results from ~“CO—and CH,CgHg conpounds=shewed— — R
fenvalerate, as such or -hydroxylated, was the majcr (15-20%) feecal
‘metabclite. -Majer urine metabclites were determined tc-be SD44064-- -
(40.5%) and its -hydrcxylated derivatives SD53065 and 52666. "Nc
jdentificaticn and qguantitaticn cf tissue metabclites were dcne
(except fcr a few fat samples with CN label —see belcw). Ccmparative
results between (5,S + S,R) isomer pair and the racemic mixtuce cf
14cN-fenvalerate showed fenvalerate, as such cor hydrexylated, te be
the majcr (18.9-19.5%) metabclite in feces, while thiccyanate was
the majeor (7.6-9.8%) urine metabclite. Fat residues were determined
to consist of 85-90% parent (apparently cnly CH labeled samples
analyzed)._  Alsc, higher residues were detected in bleccd, hair and
skin from l4cn-labeled compcunds than the cthers, but these results
may be due tc different metabclic uptake rates. 1In general, this
study does nct lend significant support tc the purpcse cf this
metabolism submissicn. The use cf radicactive SpD44064 rather than
fenvalerate as dcse further distcrts -the metabolism picture.

The 1981 paper ccntains the only study in which mcuse metabclism

was alsc examined. Experiments were conducted very similar tc what
has just been described in the earlier paper. A single cral dcse

at 4.2, 7 cr 30 mg/Kg cf radicactive fenvalerate labeled at
chlercphenyl, phenoxyphenyl, carbenyl, benzylic or cyanc positicn

was administered tc male and female rats and mice; the animals were
observed for 6 cr 7 days thereafter. No differences were ncted
regarding ester hydrclysis of fenvalerate as a primary metabclic

step in rats and mice, but there is a greater extent of hydrecxylaticen,
by a facter cf two,- cf the cleaved alcchcl moiety in rats. From

this study, the nature of metabclites in rats between SD47443 (S,S
jsomer) and the racemic mixture is the same. Metabolites include
parent, SD44064 and 44607 and their hydrcxylated derivatives SD48838,
£2666 and 46114. This study agrees with the cthers in that SD46114

as such cr ccnjugated is a significant perticn cf the tctal residues
in feces and urine (see Table IV). Nc jdentificaticn and quantitaticn
of metabolites in tissue residues wvere cenducted, hcwever.
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“Tc summarize, a considerable (69-112%) amcunt of the administered
dcse is eliminated in- the urine and fecal excreta-at-the end cf-5_ -
cr 6 days. Significant"?ésidueg_were fcund in fat -but nct in kidney, -

liver or musele. There is nC significant difference between Facemic _

anq‘ssriscmer—enkiched fenvalerate with regard tc kinds and amcunts
Gf metabclites cbserved in rats, except in fat. while undegraded - -
parent made dp the majecrity cf fat residue in rats- dcsed with -- - -
racemic SD47443 in the previcus metabclism study (PP 7F2013), this )
is nct the case with the current study. Nevertheless, metabclic
prccesses generally include hydroxylaticn cf the phencxy ring, ester
cleavage cf the parent, and hydroxylaticn cf chlcrcphenyliscvaleric
acid SD44064 and phencxybenzcic acid SD44607.

As mentioned earlier, phctcdegradate sD54597 is nct cf tcxicelegical
impcrtance and thus nct a residue cf ccncern (TOX memo cf A.
Kocialski, 7/19/84 PP3F3002). RCB is currently in the prccess cf
conducting a ccmparative study cn the metabolism cf different
pyrethrcids. The results cf this study will be fcrwarded tc TOX

for their determinaticn as te which metabclites are tcxicelegically

significant.

Conclusicns
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prccesses has nct been prcvided (see Cc
details).

2. The chemical ccmpesiticns cf the \RB have nct
been furnished. Thus, we can nct determine whether they have been
cleared under 40 CFR §180.1001 (see Confidential Appendix feor
details).

3a. Residues cn alfalfa, scybeans and ccrn resulting from the
.requested uses of SS Pydrin® are lcwer when ccmpared with appreved
use cf the current prcduct. -

3b. The varicus established tclerances are adequate tc ccver residues
frcm prcpesed SS Pydrin uses based upcn the residue data presented.
for alfalfa, ccrn and soybeans and the fact that the applicaticn

rate reduced by a facter cf 4.5 con all crcps with tclerances.

> analytical methcds emplcyed in the determinaticn cof technical
R are _adegu __The technical material ccntains an average
74 - Ay with a minimum purity cf 75%. -

Sa. In the present rat metabclism study, undegraded parent_acccunted
-for cnly ca 55% cf fat ;esidueg_ggen~dosed<with'race@ié fenvalerate,-
in sharp ccntrast tc a p;éﬁignslj’geported_studj’in which 90-cr
mcre percent cf the fat residues was-the parent (PP7F2013).
“Furthermcre, when dcsed with SS iscmer—enriched fenvalerate, cnly

ca 15% cf the fat residiues was determined tc be the parent. Nc -
additicnal identificaticn cf residues cor explanaticr ef discreparcies”
has been furnished. This will be required. — - s

L
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-—observed_iﬁ‘é*é%eta'are1’ﬁaxent, SD44064,‘SD46114 and SD48838.
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Sb. Ex@ept as:gcggqjin Sa:fthere_ié nc<si§hificaﬂt_aiff5}é;ce in
the types and qmcunts_gﬁ_metabclites cbserved in rats between
racemic and S§_iséﬁér-enricggq_fenv&terate. The majcr metabclites -~ T -

g

6. RCB is.currently conducting a ccmparative study cn the metabclism Co-
of different synthetic”ﬁyrethrcids. 1t shculd alsc be noted that
phctcdegradate sD54597 has been determined tc be toxicelegically
insignificant and thus is nct a residue cf ccncefgn. The registrant
will be infcrmed cf the toclerance expressicn for residues in plants

and animals after TOX has determined which metabclites are significant.

Reccmmendaticn

We reccmmend against registraticn cf SS pydrin® 1.9 EC for the
deficiencies cited in Ccnclusicns 1, 2, and 5a. Iinfcrmaticn tc
redress these deficiencies must be furnished befcre a favcrable
reccmmendaticn can be made. The petiticner shcould alsc be informed

of Cecnclusicn 6.

cc: Circu,R.F., S.F.

cc: with Confidential Apgendix: PM-17, TOX, Cheng, Amened Use File.
RDI: ARR:10/29/84: RDS: 10/30/84

TS—769:RCB:LC:bj:RM-SIO:CM#Z: 11/18/84




