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Petitions Control Branch and June 9,196%
Division of Pharmacology and Toxicolegy AF 24-037

Petitions Ewvaluation Branch
Divialon of Pesticides

PP #9¢0821: RE-315[3,5-dichloro-N-{1,l-dime thyl-2-propynyi)benzamide

¢n various compodities. Bvalustion of ansliytical method and residue data,

The Rohm and Haas Company proposes temporary tolerances for residues of
the herbicide 3,5-dichloro=-N-(l,l-dimethyl-2-propynayl)benzamide (trade
name RA-315) and its metabolites {calculated as the paremt campounﬁ) at
3 ppm in or on alfalfs, clover, lespedesma, trefoll, snd veteh, 1 ppm in
or on lettuce, 0.2 ppm in liver and kidney, and 0,01 ppm in milk,

This is the first reguest for either 8 Lemporary or perpanent tolerancs
for this chemical,

Conclusions

1. The metazbolzm of RH-315 ia plants ig satisfactorily de-
lineated for purposes of these temporary tolerances,

2., The analyticsl sethod is adeguate for enforcement of the
proposed temporary tolerances,

3. The proposed 3 ppm tolerance is adeguate to cover resi-
dues of RH~315 and its metabelites in or on the subject forage legumes
{including hay) resulting from the proposed uses, provided the 45 day
bayvest and grazing restriction interval for applications of «1.5 lbs.
act/A is increased te 6D days.

4, The proposed 1 ppm talerance is adegunate to cover resgi-
dues of RE~315% and its metabelites inlsttuce resulting from the propesed
use.

5. The proposed wilk snd liver and kidney tolerances are
adeguate to cover residues of RH~315 snd ite wetabelites traomsferring
to these iteme as a vesult of the ingestiom by livestock of feed items
bearing residues of RH-315 and ige metabolites at 3 ppm [Section 120.6
{a){1)], With regard to other eﬂible tissues, this is 2 Bection 120.6(a)
(3) situation.

6. Simce no pouletry feeding study was submitied, we are un-
able to determine whether or not fimite residues wonld be present in
poultry, or in egge, a8 a result of feeding alfalfa and alfulfa hay or
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its derivatives {chiefly alfalfs weal) However, since the laitter usually
constitates only 5 percent of the poultry ration, spd since the wilk and
tigsue stediss show that RE«315 does not store in the usual sense the a-
mount of residue in poultyy tissue aud egge if any, weuld be very low.

7. Residues in Follow-up crops resuiting from the: proposed
uses of this tesporary tolerance will not be z problem.

Phormacological comsidexations pewmitting, we recomaend that the proposed
temporary tolerances for residues of the herbicide 3,5-dichloro-¥-(1,1-
dimethyl-2-propysyl)benzamide (trade nome KH-315) end its metsbolites
{caloculated as the pavent compound) of 3 ppm in or en alfslifs, clover,
legpadeza, trefoil, and vetch, 1 ppm in or on lettuce, 0.2 ppm in kidney
and liver, and 0.01 ppw in wmilk bhe establisked. This favorable recom~
wendation iz contipgent upon the impopition of z 60 day harvest and graz-
ing restriction (rather than the proposed 45 day interval) for the sub-
jeet forage legumes in comnection with applicefons of «1.5 1bs. actfa.

The petitioner should be informed theat for consideration of a permanent
tolersnce reaquesi, we will need the following:

1. WMore positive identification of Metabolites 6,7, and 8 as
determined in alfalfa would be desivable. However, we defer to DPT on
this point since the metabolism of RH-115 in plante, soil and rats is
quite similar and the vesidue method would be expected to determine
these metabolites.

2, additionsl residue data for clover refleeting broader geo-
graphical representation, (The data reflect ome loecation enly.)

3. Reaidue date for lespedeza, tvefoll, and vetch. (Ho date
¢ wewe presested for these feads.)

4, Addivional rvesidue date for lettuce from other geomraphical
ETRSR

5. Additiomal residue dava for Calmar vaviety lethuce veflect-
ing treatment-bBarvest intervals <40 days.

8. A poultry feeding study would be in order particularly if
future RH-3153 tolerance proposals inelude poultry feed items.

7. Additionsl date pextaiming to soil persistence in & vaviety
of soil types.
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The requested experimental pempit would allow the use of 865D lbs. of
the 75T weitsble powder (WP} formulztion (eguivalent to 6488 1bs. ac-
tlve ingredienit) In -various geographical arees. The proposed experi-

- mental acreages and amount of active ingredient to be applied to the

eEperimentsl crops are zs follows: alfalfs, 2750 acres (4800 Ibs. ac-
tve); lettuce, 1050 mcres (1575 1bs. asctive); Southern turf {Bersuds
graevs), 140 scres (140 1be. zctive).

For control of certain broadlezf weeds and annuil gresses in alfslfs,
clover, lespedeza, tvefoil, and vetch, RH-315 iz to be spplied im a2
75% WP fommlation at rates of 0.75-2,0 iba, act/A. Application to
estsblished alfslfa is to be made during the dorment season (September
to February), while application te newly-planted alfslfa, zlover and
related smell-geeded legumes is to be made pootemergent to the crop
and sither pre-ecRexgent or early postemergsnt to the weeds,

Trested fields are not to be harvested or grazed for 90 days after
application of 1.5-2.0 1bs, actfA (45 daws if dosage is <1.5 1bs actfA).

For comirol of certain amiual grasses and brosdleaf weeds in lettuce,
RE~315 18 to be appliad at rates of 1-2 lbs aectf/A. Applicacion (soil
incorporation) is to be made Just prior te plsmting in areas where
furrew irrigatien is employed, and just after plantisg (surfoce treat-
ment) in areas where matuxsl rvainfall or overhead irrigation is the
gource of water,

There i2 alzp a noa~food uese involving application of 9.75-1.5 1bs
act/A to Bersmda grase (Southern turf) lawns and golf courses for anmmal
bluegrzss conkyol.

Three adiavants are utilised in the 75%2 ¥P formulation. 2ll exc

However, an exeuption from the reguire-
ments of ¢ toleramce for this surfactent hes been prepesed,

Plant Metabolism

RH-315 is yeadily absorbed from the soil by the roots of the subject
crops and translocated throughout the entive plant. Absorption from
the leaf zlpo occenrs, but to 2 lesser extant,

The petsbolism of EH~315 in alfalfa was studied under both field and

Jusuwieal) [ennusplyuod 0] papius aq Aew uonewlojul Jusipalbul yaul,
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o gmm&;ﬂme sondicions (Bee Figure 1}. Betablished slﬁaifa was Lrested

with ¢l4-carbonyl lsbeled BE-315 ac the marimum recommended rate of 2
ibs actfA. Samwples weve obtained ot imtervals of 17, 58, and 112 days
after treatment, Yotal radiocsctive residuos (fresh might bagis) were
168 ppm at O days, and 25.5, 1.76€, and 0.50 ppe at the intervals dis-
cussed sbove, At intervals up to 50 days, the majority of the (14
residue £295%) wos methapol-extractable; for the 112 dsy samples, only
557 of the C1% residue was methunol--extractable (76% was scetone~
gxtvactable), HEvidently an insoluble cowplex iz foxmed 23 the interwal
increases .

Alfalfs samples were apalyzed for BH-315 sad metaboliies a2t the sbove-
mentioned intervalsg. Plant extracts were pubjected to various TIC
systems; the various metabdlites were separated, identified, amd quan~
gitatﬁﬁa

At the 17 day interwsl, about W% of the residue was identified as the
parent RH-315 (sbout 25 ppm on fresh weight basis); traces of esch of

8 metabolites were algo presemt (<0.061 ppm). The results for the 50 and
112 day alfalfa samples, together with the identification of the weta-
bolites, zve given in Table 1.

Since the proposed barvest and grasiog reatriatiaax are 45 and 90 days,
depending on the application vate {sse Proposed Hae) the nature of the
residuc at theeserilest possible PHI's will be somewhat comparsble to
the 50 amd 312 day results tabulated above. Therefore, uwith regard

te the forage legumes, we estimate that at the shortest possible pro-
poged interval (45 days), the residue will consist of the parest com-
pewad snd toisl combined metabolites in the ratio of approximetely
2:1. At the 50 day istevval, residues of the parent compound and
Metabolite 1 will be present in siightly grezter awmounts than indi-
cabad in the preceeding table, while residucs of Metabulites 2-6 apd

8 will be slightly lower than shown. The level of Metabolite 7 re-
mains almost constant over this 45-90 dgy interval., The amalytical
mathod will determime regidues of sll/these compounds.

The metabolism of RH-315 in plants is sstisfactorily delineated for
purposes of thege temporary tolerawces. For a2 future permanent tol-
exance, woTe positive ideatification of Metsbolites 6,7 and 8 ag de-
termined in alfalfa would be desirsble.

The metabolism of KH-315 in soil snd mammeals {(rats and cow) has alsge
been investigated. It is apparent that the mekabolic pathway is simi-
lar to that for plamts, i. e., eyslization of the parent compound o
#W-1, followed by hydrolysis te ¥M+2 or hydrozylation to M-3 (Jee Figure
2). The hydroxylated metabolites sve fuxther oxidized to carboxylic
acids.
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Anslyrical Methods

The yesidue method is s gas chromatographic procedure capable of deter-
wmining the parent compownd and its metsbolites. Two vereions of the
method ave presested; the earlier version (RAR Memorandum Ho. 560) was
stilized only for determinstion of residues in 2lfalfs, vhile an im-
proved, simplified method (RAR Memorandum Ho. 561) wae employed for
regidue detorminations for all subject crops, and meat and milk. The
tvo versions of the method differ only in uineyr procedursl mattevsjue
will therefore limit cur discussfon to the improved, simplified version.

Accerding to this method, the ground sawmple {(or representative sample

of milk) is mixed with sulfuric s¢id and methanol. The resulting slurcy
ig refluxed, and the mrent compound and its metabolites are all hydrolyped
to 3,5~dichlorchenroic ncid, whichin turs is methylated te form the
methyl ester (methyl-3,5-dichlorobensoste). The methyl ester is then co-
digtilied from the reaction migture with the methanol, The ester is
sxtracted from the distillate with petroleuvm ether. Additionsl clean~
up censists of = Florisil column deasctivated with 4-5% water; the methyl
sater is eluted with 201 benzene .lun’ hexane (v/v)., The determinative
step invelves injection of an Aiquoet of the eluate into s gas chromato-
graph firted with an electyen captuys decter {ECGC). The ges chromate~
graph may be fitted with either of two columns; the ziternate columm

may be utilized for confirmatory purposes.

Representative chromatograms for the subject cyxops indicate that control

values are pegliBible ¢(<0.2 pom for alfalfs and clover and <0.05 ppa for

lettuce) with respeet to the proposed tolevances. OControl values

for milk and tissuves (liver, kidmey, mmd muscle) ave «0,.005 ppm. Recovery
data sre summerized in the following table,

Substrate

Alfalfz hay 1.87-10.7 52-85{71 av}

Clover 1.1-2.2 85,71

Lettuce 0.008-0.2 53-108(82 av)
C Muscle 0.8%-%.1 55-83{70 av)

Liver 0.04-0.08 57,74

Kidney 0.08-8.56 65-80(71 av)

¥ag 0.08-0.25 4E=F3{59 av)

% The 0,005 pmm fortification level vesults in = peak hedght of <0.5 in,

Gn the bagie of vepresentative chryomatograms asnd control values, our es-
timate of the method's practical semsitivity for the substrstes listed a-
bave arve ab follows: forage legumes, 0.2 ppm; lettoece, 0.0% ppmg milk,
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0.01 ppm; tissues, 0.02 ppm (0.04 ppm for far). (Hestdues in the 0.005-
0.01 ppm ronge can be detected in wilk, but connot be gquantitsted accurate-

iy.)

Yo data with vegard to method specificity have heen presested. However,
with the ase of the altermate SIC column s other potentially availsble
techniques €e. g., p-values) the method's specificity is adequate for
the purposes of this temporvary tolerance. There are no cowpounde with
established tolarsnces on the subject legumes and lattuce which wonld inv
terfere because of hydrolyds to 3,5-dichlorebenszole acid,

We cenclude that the method is of adeguate specificity and sensitivity
for epforcement of the proposed emporsry tolevsnces.

Rgg 1@ & @ézz
Al :..}n 1fn

The wajoricy of the residue data for alfalfs reflect resi found in
alfalfs hay. BRowever, one study imvolviag application of ¢'%-labeled
RE-315 (2 1b act/A) indicetes that total regidues found in fresh 21falfa
are sbout ome-fourth these found in the air-dvied hay ar PHI's of 52 and
112 days; this is in line with the customary dry-down factor,

Residue dsts and decline cuwwes for alfalfa hay indicate that thewis a
rvapid initial decrease in vesidue lewels up to about 100 days afier eppli-
cation, followed by 2 very slow dccrease thereafter.

Besidues in 21fzifa hay resulting from the proposed use ranged from 8.9
prm (0.75 Ib actfa, 50 day PRI)Y to 2.7 ppm (2 Lbs act/4, 173 dey PHI),
The residue dats and residue decline curves for alfsife indicate that
the proposed 30 dey harvest and grazing restrictien iz adeguate for ap-
plicavions of 1,5-2.0 ibs act/a, but that a 60 day havvest and grazing
restriction (rathayr than the proposed A5 day interval) iz necessdsry to
insure that residves resulting from applications «<1.5 1lbs sctf4 would
not axpeed the proposed 3 ppm temporery telezance. In the sbsence of
adequate data for the other sublect legumes, we recommend that the 60
day intexval be extended to cover all the subject forage legames for
applications of 1% 1bs act/A,

We congider the proposed 3 ppm tolevance adeguate to cover residugs of
RH-315 and its wmetabolites (caloulated se the pareat compound) in or on
alfalfa {green) and s1falfs hay rosulting from the proposed use, provided
the 45 day harvest and grazing isterwal for applicatioms of <1.5 1k sct/A
is imcresged to 60 days.
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The residue dats for clover veflects residues found im dried red elover
from one Pemusylvania location inwvelviag applicstions of 0.75-3.8 lba
actfA (86 and 210 day FHI'g). Resdues vamged from G.13 to 4.4 ppm;
values which exceeded 3 ppm resulted fzom the exaggerated 3 1b actfA
rata.

There are no residue dets for lespedeza, tvefoil and vetch., However,
for purposes of this temporary telersmce we can extend the dats for
clover and alfalfs to incluwde these legumes. Vor purposes of 5 per-
manent tolersace reguest, additional datz for clover from other geo-
graphical areas and some duts for lespedezs, trefoil and wetch will be
necessary.

We comclude that the proposed 3 pom tolerance is aduguate bo cover mai«
does of BH-315% and its metabolites {(caloulated as the pursni ¢omponn

in or on clover, lespedeza, trefoil amd wetch resultiag from the pmv
pesed use, provided the 45 day harvest and graeing intervel for applics-
tions of <1.5 lbs actfh s increased to 60 days.

Residue date from several California locations and one Texss locatisn
Were submitiod. Residues resulting from the proposed uvse rangsd from
<0.05 ppn to 8.27 ppm at PHI's of 35-113 days, with the exception of
results obtained in one Soledad, Calif. study. In this study (test
568-28). Calmar variety lettuce treated according ve the pyoposed use
had vesiduss venging Ffrom 0.48 to 2.6 ppm; five of a total of 12 sew-
vies had residues excesding the 1 ppm proposed temporary tolerance.

The petitioner staves that this series of Cilmar lettuce gsmples did
not appeay normal, i. e., the lesves were smaller than nomal and roots
appeared abnormal. 4lso, the sauples contsined dirt; no information
is given with vegard to weshing of sswples prior to smalysis. In
light of the sbove, we consider the excessive values veported in this
study atypical,

HWe comsider the pruposed 1 ppm telerance adeguate o cover rvesiduea
resulting from the proposed use in lettusce. ¥For purposes of s per-
manent tolerance request, we will need additionsl residue data frem
other geographical areas sud for the Calmar variety veflecting FHI's
440 days.

Feeding studies involving daivy cows and rats have been conducted to
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determine the propemsity for tramsfer of Ki-313 regiduoes {and metsbolitesn)
te meat spd milk, One study uviilized s single lactating Cuermsey cow
which was fed Cl¥.carbonyl labeled RH-315 at different lLavels for several
time intervals. After 8 centrol peviod of 7 days, the labeled material
was Fed at the 0.2 spm level (based en daily fewd ratiom of 45 lba) for
14 dsys, 1.0 ppum for 14 days and 5.0 ppm for 14 days. Samples of milk
were collected daily chroughout a2ll dosage periods, representstive sam-
ples of urine and fevss were slso collecked during eech teat peried.

Ho ﬂl regldees were detected in the milk ssaples from m G.Z2 ppm
feeding level by s method with claimed sengitivity of 0.009 ppm. ol
vesidues in milk were detscted in two of the 15 scmples from the 1 pom
feeding lewel (D.00% 2nd 8.013 ppn). In the final feeding peviod (5 ppuw),
cl% residues were detected invall daily wilk samples, and ranged from
§.015 to 0.044 ppm (0,028 ppm av).

dnzlyses of nrine and feces Ffram esch teét period Indicated that the maj~
erity of the radicactiviiy was eliminated in the uzine {(about B80L); about
10-15 % appeared in the Eeces.

The attimal was sacrificed after the feeding was terminated {42 days total
feeding), and various tisswes snalyzed for ©l4 vesidues. He detectsble
residues were found in samples of fat snd hone (method sensitivivy, 0.13
ppm), or in suscle, heart, braim, tripe, tongue, lung a2nd blood sawples
(method semsitivity, 0.06 ppm). Total C1¢ residues found in liver aver-
aged 0.58 ppm; kidney sawples averaged 0.11 ppm. Residues in these or-
gans would be expected since they play 4 major role in metabolism and
exoretion, and since there wes no withdrawal period.

Balance aﬁéia& in rats also imdicated rapid eliminatifon of carbomyl-
labeled O*% RE-315. Two female rats wers fod st the 1000 ppm level
(based on Lotal diet) for 6 days. Over 23% of the msterial sdministeved
wat recoversd; of this, more than 997 was eliwmingted in the wrine and
foves within 192 hours (end of stdy). This esseatislly complete elim-
ination indicates that RE-315 and ite metabelites have very little pro-
penisty for storage in animal tissues.

Another study was copdueted in which dairy cows were fed ﬁlfﬂ}.fﬁ hay
bearing field-eged residues arising from RH-315. Four groups of three
cows cach were imwolved; cach growp was fed alfalfa hay bamriag total
residues detarmined as RH~315 of €, 8.9, 2.3, 4.5 and 2.9 ppm {0,0.7,
1.8,3.5, and 7.5 ppm based on tobsl mﬁim) for periecds of 16-30 days
after a 7 day control period, The group fed st the 0.7 ppm levwel for
21 days was subsequently fed at the 3.3 ppm level for 16-30 days.
Milk was sampled daily throughont the test perlods; urine and feces
gamplen were taoken on the 15th. Say. The apnimals were sscrificed uvpon
termination of feeding; liver, kidoey, mscie, »333!5 fat mim were
taken., The methed discussed undey Apajytical Method

ail milk, tigsue, urine and feces analyses,
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Ho residues were detected (wethod semsitivity, 0.005 ppm) in the wmilk
sanples from the 0.7 ppm Feeding level. Of the 37 milk samples ve-
flesting the 1.8 ppn feeding level, 34 had mo detectable residues,
while 3 samples from one cow had repidues venging from 0,905-0.007
ppm. The milk of cows fed at the 3.5 ppw level {after being fed at
the (.7 ppm level) had reqidues ranging from <0.005-0.01 pem (2 of 38
gemples had residues reporied as 0.01 ppmy. Milk from the group fed
at the highest level (7.3 ppm) bod residues remging fvom 0,005-0.015
ppm; the majority of the sseples had residucs of 0.81 ppm or more,
Re#idues in milk reached & plateau 2-3 days sfter feeding began. Raesi-
dues are not concentrated in wilk fet; analyses of skim milk from
severzl Lest periods showed residue levels comparsble to those in the
whole milk,

Results 22 analyses of urine and feces ssmples were similay to those
of the € study discussed above.

Analyses of selected tissues represemting all feeding levels showed
ny detectable residues in various smscles (aethod pensitiwvity, 0.02
ppa) or fat from several locatioms (wethod sensitivity, 9.04 ppm).
Residues of RH-313 and metabolites im liver ravnged from 0,02-0.05
ppm. at the 1.8 ppm feeding level, from 0.06~£.U8 ppm at the 3.5 ppm
feeding lewel, and from ¢. 12-*&.1? pp at the 7.5 ppm fesding level.
Residuss in kz&my samples were < 0,02 ppm at the 1.8 ppm feediong
level, <0.02-0.04 ppro at the 3, 5 ppm feading level, and 0.03-0.04
ppr st the 7.3 feediag level.

1f we nssume that the entire diet of livestock consists of alialfs
hpy bearing residues at the 3 spm proposed tolersnce level, residues
zpproaching 0.01 ppm will transfer te milk. Residues in liver and
kidney generally would not esceed D.1 ppm, but due to the metabolic
and excretory Pfunctions of these organs and variatioms between zni-
mais, residusses could approach 0.2 pom., There is no rezsomable ex-
pectation of finite residues in other edible tissues. Therefore,
we conclude that this is 2 Section 120.8{2){1) situation with res-
pect to milk, liver, and kidmey. Other cdible tissues fall inpo
Seetion 120.6{2)(3).

We censider the propoged milk and liver and kidoey tolerances ade-
quate to cover residues transferving to these items ag 2 rvesuli of
the ingestion by livestock of feed items bearing repidues of BH-315
and fts metabolites at 3 ppm.

Mash pouliry rations commponly imciuds 5% debydyrated alfalfs mesl,
Ho poultry feeding study was submitted. Thercfore, we are unable
to determine whether or sot flnite vesidues would be present in the
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meat of poultry, or in eggs, as & result of fesdimg alfalfa and alfalfe

hgy or its devivatives (chiefly alfalfs mesl). Sipce alfalfas mesl usu-
ally cemprises only 5 percent of the diet and sinmce the studies with the

rat, milk and meat sbow that RH-31% doss pot stove in the usual sense,
residues in poultry tissus and eggs, if say, would be very low. A poultry
feeding study would be in order, paviiculawly if future RE~315 toleramce
propusals fnvolve additional poultry feed items.

The mm’ﬁwlﬁsﬁ of RH-315 in s0il has been dizcussed (pee Naturs of the
ye). Labovatory, greesnhouse, and field studies with rwr% to the
vesidual life of RH-315 in seil have heen conducted using the © 4_sarhoryl
1abeled compound. The balf-life of RH-315 in laboratory soil i3 about
3% dayes at modevate bempevatures; undey greenhouse condidons (wame soil)
it was rveduced to zbout 20 days. Under high tempersture field conditious,
the half-1ifs was ghout 15 days. The half-lfife of RR-315 is also affected
by soil moistuve content) higher wodsture conmteats imeresse The helf-life.
Leaching does ot contribute significantiy to Loss of snil zesidues.

Total C¥% residucs in Pannsylvanis soll treated with 2 1bs act/A vanged
from G.10-8.17 pom 115 days from *»:mmm% sfter rotocilling {1-6 in.
sample depths)., After 223 days, tetal T residyes ramged from 0,05
0.16 ppm, Total soil residues from applicatioa of 1.5 lbs. act/a
(Peonsylvanis) rznged from €.13 to 9.22 ppm at intervals of 206 aund
3860 daye as determined by the GILC msthod.

Sarrots amd cebbage were prown from geed in the seil treated with ¢l4.
lsbeled RH-31% (2 1b set/a). Eiaatigg wag at the 115 dey interval dis-
engsed abova. At materity, tetsl £ residues in the cabbage snd carrots
were 0.005 and 0.003 ppm, respectively,

We comclude that residues in follow-up creops repulting from the proposed
uges of this temporary tolerspce will pot be 3 problem.

For z permansnt Lolerapce revuest, we will peed additioual data per-
paining to soil persistesse in 2 variety of soil types.

Ellin L. Gunderson

QU
8C-13 8C-12 BC-1 SC-330 §C-300
8C-970 Cs5-40 PP #900821

Eltanderson: 1be
6/10/69
RD/I-JAlpert
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