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CHEMICAL:

chemical name: N3 N3.pi- «propyl«Z,a-dinitro~6~(trifluoromethyl)~m~
ghenylened amine Ay

common name : rodiamine Iy '

trade name: Endurance 3 “02

structure: N

CAS #: 29091-21.2

Shaughnessy #: 110201 N P

p -
PHYSICAL/CHEMICAL CHARACTERISTICS are as follows: NO

ggfgégﬁl“§$§§§ -- erystalline powder -
<« dark yellow

odor -- odorless
M.p. ~- 124-1256 ¢

4DO Kessure -- 2.5 x 107 mm Hg at 25¢ ¢
ater solubllity -- 0.05 ppm

4 Kol -~ 3.3 % 10°

(3 B2 110 Jate se

IEST MATERIAL: described in DER
STUDY/ACTION TYPE: submission of data on leaching of soil-aged prodiamine

P.; and Atallah, Y, %e!ikm%wmg_ggjg_«
ates. Performed and submitted by Sandoz f. ro, Inc,

0425. dated 9/10/92, received EPA 9/21/92 under

Tong, R.T-M; Jain, R.; Moore,
2200 a8 Soll Degrad
Des Plaines, IL. project# 48
MRID#® 424832-01.

REVIEVED BY:
Typed Name: E. Brinson Conerly-Perks cfﬁwfgr"(xzi, % Mf{b
ngla: Chemist, Review Sthion 3 L% ﬁwwﬂ&m

Organization: EFGWB/EFED/OPP %zfz%?jb
APPROVED BY: ’
Typed Name: Akiva Abramovitch ;
Title: Section Head, Review Section 3

Organization: EFGWB/EFED/OPP JUN 23 1093

CONCLUSIONS:

The study is not acceptable at this time, because the material balance is not
determinable from the data included in the report (unextractable material in the
soil, in particular, was not included). It may be upgradeable if the additional
information can be supplied. Prodiamine and its egradates do not appear to
leach under the conditions of the experiment. A reference compound, a achlor,
is mobile under the same conditions, as expected.

RECOMMENDATIONS :

If possible, the afflicant should resubmit the data in such a way that material

balance may be easily discerned. It might be convenlient to follow the same path

%s thg fractionation scheme (figure 15), showing the relative amounts in each
raction,

BACKGROUND :

Prodamine is a herbicide used to control the germination of rasses and broadleaf
weeds in ornamentals and turf. Label direct{ons indicate that it may be applied
either to a cover crop (established turf) or to bare soil (around ornamental
plants and in non-crop areas). The recommended label rate is up to 1.15 1b ai. /A
(1.15 ppm, 3" soil layer) per single application or 2.3 1b a.i./A/yr.
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The data requirements fngfhg_g;gaﬁggﬁgggg of prodiamine have almost all been
fulfilled by submission of data whic were deemed acceptable when initially
reviewed. It should be noted that some of these studies are more than ten years

old. The one current data gap 1s that of mobility of aged material, reviewed in
this document. These are not acceptable at this time but may be upgraded,

Available data on degradation, when considered In toto, depict a chemical which
is relatively non-susceptible to most environmental degradative processes.
Prodiamine is stable to hydro%ysis for at least 6 months. It metabolizes slowly
in loam soil under aerobic conditions {ty ca. 2 months), with one major degradate
(prodiamine benzimidazole). A field diss%pation study on turf ind{cates a t, of
ca. 70 days. The major %?tential route of degradation is photolysis. Based on
& 1980 review, it is highly susceptible to photolysis in aguecus solution (t, ca.
20 minutes). Although soil photolysis data are not required for current uses,
an unacceptable study yields a t, of 50-60 hours.

The parent is not mobile in laboratory studies; Ky values for adsorption were
19.5 for sand, 55 for silt loam, 182 for clay loam, and 399 for sandy loam, based
on a 1980 review, Respective s were 19540, 10890, 9310, and 12860,
Adsorption was clearly favored by hi organic matter content, Neither parameter
appeared to correlate with pH,” but s were higher for sandier soils. The
currently submitted (not acce table, but upgradeable) data on aged material
appears to support the conclusion that both parent and major degradate are not
mobile, although sgfcific quantities of material in leachate vs. soil could not
be determined by this reviewer, The previously mentioned field study on turf
also indicates that prodiamine is not mobile.

Fish bicaccumulation was significant (BCFs ca. 400 - 2000), and depuration was
relatively slow (14 days).

Prodiamine is relatively persistent in the environment, based on the available
field dissipation and other data. However, due to its lack of mobility,
prodiamine does not appear likely to reach ground water. Though it is improbable
that it would reach ground water, if it did, it would persist there, since
photolysis, the major mode of degradation, would not occur. The mobllity of the
major degradate (prodiamine benzimidazole) also i{s low, and is described in the
study report discussed in this review.

SURFACE WATER ASSESSMENT

Prodiamine does not appear to be a major threat to sunlight-exposed surface water
since it photolyzes rapidly in water. Although the probability seems very low,
any prodiamine ‘which is present on soil affected by a runoff event could be
carrf;d on suspended particles to adjacent bodies of surface water. Once there,
it would be expected to remain in the sediment and degrade/dissipate very slowly.

The status of data requirements is as follows:

hydrolysis -- gﬁLg%Lng 6/22/90 [Bowman and Fenessey, MRID #'s 406091-01
and 413594-01 -. tlé > 6 months is indicated at all three pHs

o ~- FULFILLED 5/13/80 [
review] -- 1 ] curren
(ca. 20 min,) 1is indicated. The
rereviewed under current standards.

so0il gboggggéfg%ggigg -- not fulfilled, but not required for present uses,
For a full discussion of the status of this data requirement, see
the attached previous review (7/20/92). Available data indicate a
short half 1i¥e {ca. 50-60 hours).

reference not indicated in that
uidelines. A short half life
ing study has not been
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isu 6/22/90 [Krueger and Butz, MRID #s¢
359&.8%5«“ %alf«life ca, 2 gos, one major product

apolism -- submitted study unacceptable as of S/14/80,

" not required for this use
£A§§Ex1%;;§%§£1L§f& 5/13/80 [reference not indicated in that review.
A batch adsorption/desorption stud¥‘ MRID 405934-25, which was
grobably the fulfilling study) ind

99 for adsorption.

cated K, values of 19.5 to

RRIAL ROt fulfilled -- The mobility of parent and primary

prodiamine benzimidazole) is low, based on the study
discussed in this review, and is described in detail in the study
report discussed. The study is not acceptable at this time, but may
be upgraded if the apg}icant can supply additional information to
demonstrate an acceptable material balance. [Daly, MRID #s 405934~
26 and 413594-03, previously reviewed, are not acceptable].

digslipation -~ Egggzn;gg 6/22/90 [Bade and Rosas,
-- no leaching or significant dissipation noted,

_ onal crops FILLED 5/14/80 [reference

3 ew}] «- no 100 e wdb R ik, Ul delines «
- not required for this use -- no significant accumulation except in
root crops. Responsibility for this data requirement is now in HED,

oioaccumulation -- Eﬁ%gILLEQ 3? MRID# 417272-01 (reviewed 7/25 91y,

' ditional data in MRID 405238-01. BCFs were 390 for fillet,
1200 for whole fish, and 2000 for viscera. Depuration was
essentially complete in 14 days.

: see DER

11. COMPLETION OF ONE.LINER: updated 1l-liner attached
12. CBI APPENDIX: attached to DER
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Reweosf /9/3;, /973
DATA EVALUATION REVIEW 1 327

I. Study Type: leaching/adsorption/desorption -- aged material -- Guideline 163-1
I1. Citation:

Tong, R.T-M; Jain, R ., P,

and Atallah, VY, [ iumn _leaching of ‘
dates. Performed and s tted by Sandoz Agro, Inc,
U425. dated 9/10/92, received EPA 9721792 under

8,

j r IL.
MRID# 424832-01.
111, Reviever:

Typed Name: E. Brinson Conerly-Perks €. - (E;%*“””j ”t%§~w9%§
Title: Chemist, Review Section 3 é /2 -~
Organization: EFGWB/EFED/0PP ’ //?;3

1IV. Conclusions:

The study is not acceptable as it stands, because material balance cannot be
determined from the data provided. It may be uggradeable, if the applicant can
provide the additional information, especially the unextractable material in the
soll. At this time, it may be concluded that prodiamine and degradates do not
appear to be mobile under the conditions of the experiment.

V. Materials and Methods:

The mobility of prodismine (N’,&"*mmmroyyl-z,&-diunm-&(tuflnaxmhhyl)'l,3~bmzmedimim) and B-amino~
benzimidazole {(6-amino-2-ethyl-7T<«nitrp-1- 1~S-trinuormmyl“bmimduelo) wore characterized in Xe

Yo
loam soil using the soil column method, @ Kenyon loam soil is the same soil that was used for soll metaboliss
study (MRIDS 405834-24). This soll t.ylpa was also used with aged and nonaged prodiamine to maasurs
adsorption/desorption using the batch equilibrium method {(MRIDFs 405834-25, ~28; 417272-02). Boil columms (30
om in length) were packed with a bulk density range of 1.38-1.45 c/ce®. ALl the columns were presaturated (hy
allowing them to stand in two Liters of 0.01M caCl, solution until the moisture reached the top of each solumn).
Aftex e columns were saturated and drained, aa’ g (ca, 0.5 om depth) of soil containing ssrobically aged
prodiamine (deay 30) was added to the top of each column before dripping with at least 3.2 liters (20 inches
column depth {ca. 1.5 column volume 7]) of 0.01 M Call, solutim.

On averags, 1,14% of the applied radiocarbon was detected in the leachate, 89,407 of the applied radiocarbon
was found in the “C-prodiamine treated soil coluysms, 98.32% of the radicactivity in the soil coluwms was present
in the depth of 0 to 2 cm and 1,55 in the dapth of 2 10 4 om. These results indicate that prodiamine, its §-
agino-benzimidazols, and other metabolites were not mobile,

Seil in the columns was extracted with methenol to relessa the radiscarbon. Charasterization of the methanol
sxtract from the “C-prodiamine treated soil in the toluwms showed that the radiocarbon sdsorbed onto the soil
was identified as prodiamine, E-amino-benzimidazole, 4~smino-benzimidavole, didespropyl diamine, and despropyl
prodiamine, The percent of applied radiccarbon in the methanol sxtract ranged from 25.5-28,2% for prodiamine,
G.0-1.4% for despropyl prodiamine, 0,0-0,04 for didespropyl prodiamine, 2.5-3.8% for 8~aminc-bensimidazole, and
4.1+8.32 for 4-amins-hengimidesole.

Following methanol extraction, the soil pellets wers subjected to alkaline bydrolysis. fThis further releasad
about 5.7% of the applied radiccarbon of which 3T was ethyl acetate axtractable and 3.7% remsined in the squsous
fraction, TLC analyses of the ethyl scetats fraction showed that sbout 2% of applisd radiocarbon was located
at the origin. The rest of the rediccarbon in the sthyl acetate extract consisted of minute mmounts (each
tog;lliu; lass than §.42 of applied) of didespropyl prodiamine, S-amino-benzimidazole, despropyl prodiamine and
prodiamine,

About. 0,28%, 0.15%, and 0.02% of the applied radiccarbon in the leachate was charscterized as prodiemineg, B~
amino-bentimidazole and didespropyl prodiamine, respeactively,

The radiocarbon in the leachates was quantified by liquid scintillation counting (LSC). The radiocarbon in soil
{aftar leacheste collection) was measured by combustion and LSC of aliquots from each soil depth. The msterial
balance for the prodiamine treated columns averaged 91,852 of the applied radiocarbon,

For the soil coluwons treatsd with "C-alachlor {a refersnce herbicide), 35.60 (average) of the applied radiocarbon
was in the leachste and 52.42% was in soil. The results indicsbts that slachior and its metabolites ar relatively
mobile. The waterial balance for *C-alachlor trested columms was 88,901 of the spplied rediccarbon.

Materials:
test compound -- U-ring-labelled prodiamine , spec. act. 25.0 mC1/mmol ,
radiochemical purity 98% (by TLC), dissolved in acetone:ethanol 1:1;
authentic standards of known metabolites. Reference alachlor had a
spec. act of 220,160 dpm/ug

bep Prodiamine 93-0001 -5




VI,

bep

test soil -- Kenyon loam (characterization attached)
Methods:

All glassware was silanized. Moist fleld soil equivalent to 1000 dr

s0il was mixed with 3.1 mitof‘“c~praéiam1ne (3.1 ppm, equivalent to 3 1b/A
incorporated in a 2 inch layer). The moisture level was 75% of 1/3 bar of
fleld capacity and was maintained by addition of water on a week v basis,
The treated soil was incubated in darkness at 25 + 1°C for 30 days. The
actual concentration of prodiamine in the moist soil at zero time was 2.31

Hg/g.
A series of gas traps were employed to monitor *CO (using 1.5 N KOH) and
volatile organic compounds (using ethylene glycol) respectively, The

trapping solutions (KOH and ethylene glycol) were changed on a weekly basis
and radloassayed in duplicate.

The columns were Krepared and presaturated by allowing them to stand in a
bucket filled with 0.01 M CaCl, until molsture reached the top of the soil
columns. The columns were removed from the buckets and left undisturbed
for 24 hours to allow excess liquid to drip off. The wet columns were then
weighed to determine total pore vglume. Jie conditioned columns were then
treated (three each) with either **C-prodiamine or **C.alachlor. One column
was left untreated as a control. Leaching was accomplished at a rate of
less than 1 inch/hour (2.5 cm). After ca, 30 days, the rate of percolation
had dropped to ca. 1.5 ecm/hr, and an auxiliary tube was added to each
column. The auxiliary tube allowed for an additional 10-15 cm of eluting
fluid, thus increasing pressure and therefore flow rate. Leaching was
completed in ca. 80 days.

Leached columns were stored frozen until they were allowed to thaw
overnight at room temperature before sectianin%: They were divided into
sagments as follows: 0-2 (including treated soil), 2-4, 4-6, 6-12, 12-18,
18-24, and 24-30 em. They were packed in ﬂﬁ? ice for shipping to the
analytical lab, and stored frozen until analysis.

analysis
material balance -- combined values for soil and leachate

soil -- total radiocarbon by combustion followed by LSC

leachates -- original leachates were subjected to a slight clean-up, and
analyzed both by LSC and TLC

extracts -- LSC, followed by concentration and TLC; in addition, GU/MS was
sometimes used, Standards and unknowns were visualized under UV
light. Radloactivity was detected by a radioscanner.

TLC solvent systems:
I -- hexane:ethyl acetate, 70:30
Il -~ hexane:ethyl acetate, B80:20
111 -- hexane:ethyl acetate:toluene, 65:30:5
1v *vsgtg 15a§etate;isopropy1 aleochol:formic acid:water,

Study Author’s Results and/or Conclusions:

The mean value of the material balance of d§Y 30 xc-prodiamine aerobically
treated Kenyon loam soil was 103.17% (Table III). C0,, which accounted for
1.25% of the applied radiocarbon, was the only trafped‘volatile, No other organic
volatile was égtected. Methanol extractable radioactivity accounted for 89.04%
of %he applied while the methanol unextractable radiocactivity was 12.88% of the
applied.
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About 83.1%, 2.8%, 5.5%, and 3.1% of the methanol extractable radioactivity (day
30 soil sample) was prodiamine, despropyl prodiamine, didespropyl prodiamine and
6-amino benzimidazole, respectively (Table IV, Figure 2).

The moist soil (day 30) had a specific activity of 2.35 ug (2.054ug + 0.297
equivalents of 1C~prodiamine per gram (Table sz)‘ Mg 224 #g)

The amount of radiocarbon in leachate from both *C-prodiamine and *C-alachlor
treated columns is shown in Figure 3. On average, the amount of radiocactivic

in the leachate collected from ™C-prodiamine treated columns accounted for 1.14%
of the apglied radiocarbon (Table VI). 1In this study the rate of percolation
became 1.5 ml/hour after about 1600 ml of the 0.01M CaCl golution had leached
through, Nonetheless, the low amount of radioactivity in the leachate
demonstrated that prodiamine and its soil degradates were immobile. In contrast,
?s.ag% gf tge applied radioactivity in **C-alachlor treated columns was observed
n the leachate,

The leachate, collected from 1‘C«prodiamina treated soil columns, was first
freeze-dried and then taken up by methanol prior to analysis by TLC. The results
of the TLC analysis are given in Tables VIi-a and b, an Fifures 4 and 5. 0.53%
(average) of the applied radiocarbon was located at the or gin of the TLC plate
(Appendi{x 1I). In addition 0.26% of applied radiocarbon was identified as
prodiamine and 0.15% of applied radiocarbon as 6-amino benzimidazole.

Aft?E collection of leachate, aliquots of soil from each section of U¢.prodiamine
or “"C-alachlor treated colwms were combusted to obtain the total r§diocarbon,
The distribution of radiocactivity in each;da%th of C-prodiamine and C-alachlor
treated soil columns is provided in tables VIII and IX. .

Most (87.99%) of the applied radiocarbon obtained in *C-prodiamine treated soil
columns was located at the depth of 0-2 cm. Small amounts, 1.38 and 0.11% of the
applied radiocarbon, was found at the depths of 2-4 and 4-6 cm of the soil column,
respectively. None of the radioactivity was observed at the depth of 6-30 cm,

In C-alachlor treated soil columns, 30.5%% of the applied radiocarbon was
obtained at the depth of 0-2 em. Lower amounts, 14.14, 3.49, 2.10, 0.83, 0.46,
and 0.80% of the applied radiocarbon, were located at the depths of 2-4, 4-6, 6-
12, 12-18, 18-24, and 24-30 em, respectively. The results indicate that alachlor
and its metabolites were relatively mobile and leached through the soil column
during the study period.

The amount of methanol extractable radiocarbon from various depths of C-
prodiamine treated soil columns is given in Table X. On average, 40.33% of the
applied radiocarbon of the C-prodiamine treated soil was methanol extractable,
Over 99.6% of the methanol extractable radiocarbon was obtained in the depth of
0-2 cm, The characterization of the methanol extracts, Iin three 7TILC solvent
systems for '“C-prodiamine treated columns at the depth of 0-2 cm, is given in
Figures 6-a and b, 7-a to ¢ and 8-a to c. The percent of a plied radiocarbon in
the methanol extract ranged from 25.5-28.2% for prodiamine, 0.0-1.4% for despropyl
grodiamine, 0.0-0.4% Tfor didespropyl prodiamine, 2.5-3,8% for 6-amino-

enzimidazole, 1.7-3.3% at origin {Appendix I1}, and 4.1-6.3% for an unknown
compound, respectively (Tables XI a-c). The unknown co??ound,was further isolateqd
and purified from a large soil sample and analyzed by GC-MS (Appendix 11I). The
unknown compound was identified as 4-amino-benzimidazole. The R, values of C-4-
amino-benzimidazole, isomer of 6-amino-benzimidazole, in three different TLC
solvent systems are reported in Table I1I. The concentration of 4-amino-
benzimidazole is higher than that of 6-amino-benzimidazole at the end of this
study. ~J.P. Krueger and R.G. Butz found a similar metabolic profile in the
anaercbic soil metabolism of prodiamine study (Reference 1).

The methanol extracted soil pellets from one '*C-prodiamine treated column were
further h{?rolyzed with 0.1 N KOH solution at 80°C for 1 hour, The results of
alkaline hydrolysis showed that an additional 6.7% (7.53 #g) of the agplieé
hydrocarbon was released from soll pellets (Table X11). In the released
radiocarbon, 3% (3.34 pg) of applied radiocarbon was ethyl acetate extractable
and 3.7% (4.19 ug) of applied radiocarbon was left in the aqueous fraction (Table
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XII). Characterization of the ethyl acetate extractable radioccarbon is shown in
Table XIII a-c. 1.99-2.12% of the applied radiocarbon was located at the origin
of the TLC plate when developed with three different solvent systems (Table X?II
a-c, and Appendix 11 for characterization). 0.18-0.25% of the applied radiocarbon
was didespropyl prodiamine and 0.25-0.35% of the applied radiocarbon was 6-amino-
benzimidazole in the ethyl acetate extract (Table XIII a~c). Autoradiography of
the ethyl acetate extract in different TLC solvent systems is given in Figures
9-11. e aqueous fraction of the alkaline hydrolysate was neutralized (with 0.1N
HC1l) and freeze-dried. The freeze-dried solids were extracted with methanol
(3.68% of applied radiocarbon) and then water (0.2% of applied radiocarbon).
Characterization of the methanol extractable radiocarbon from the aqueous fraction
of the alkaline hydrolysate showed that all the radioactivity was located at the
origin of the TLC plate, when using either of the followini solvent systems:
[hexane:ethyl acetate; 70:30 (I) or 80:20 {11)] %Figures 12-13). However, the
methanol extractable radiocarbon from the aqueous fraction was diffused along the
TLC plate, when using solvent system IV: eth{1 acetate:lsopropyl alcohol:formic
acid:water (60:30:5:5, Table XIV and Figure 14) These results showed that the
radiocarbon from the aqueous fraction of the alkaline hydrolysate did not match
any of the reference standards.

Due to the low ercentage of the radiocarbon located at origin of the TLC plﬁges
(which were applied with either methanol or ethyl acetate extracts from aged -
prodiamine treated soil columns and developed with two solvent systems
(hexane:ethyl acetate, 70:30 and 80:20), the radiocarbon was scraped, combined
and extracted with methanol before reapplying to a TLGC plate, Further TIC
characterization of the radiocarbon at the orfgin (in System III) is given in
Aggenﬂix II, Table B and Figure B. The radiocarbon at the origin consisted of
diffuse multiple bands. Each band was less than 1.6% of the applied radiocarbon,
Bands in the gf range of 0.82 to 1.00 may be multicomponent.

The results of the methanol extractable radiocarbon from various depths of C-
alachlor treated soils columns are given in Table XV. On average 15.15% of the
applied radiocarbon was methanol extractable. The methanol extractable
radiocarbon decreased with the increasing depth of the columns,

The mean value of the material balance of the three prodiamine treated columns
was 90.85% of the apgliad radiocarbon (Table VI). 1.14% of the applied
radiocarbon was in the leachate and 89.49% of the apgli?d radiocarbon was in the
soil. The mean value of the material balance of the *C-alachlor treated soil
columns was 88.90% of the applied radiocarbon (Table XVI). 35.69% of the applied
ra?iocatbon was in the leachate and 52.42% of the applied radiocarbon was in the
soil,

The regsults indicate that‘frodiamine, 6-amino benzimidazole and other metabolites
were immobile and stayed at the surface of the soil column, close to the
application site.

Reviewer's Comments:

1) The data as presented does not contain, and does not allow this reviewer
to determine, the actual material balance. Based on tables VII-IX, only
ca. 50% of the applied material is accounted for in column fractions and
leachate. The information may be available and only require formatting.

2) The analytical techniques (TLC in three solvent systems) are only
marginally acceptable. The two hexane:ethyl acetate solvent systems do not
appear to move the comsmmds significantly from each othér, that is,
agthough the compounds do move somewhat further in the 70:30 mixture, the
relative distances do not vary greatly, and the order of elution does not
change. In addition, the other solvent also produces similar Ry values and
the same order of elution., EFGWB strongly prefers such confirmatory
identification methods as GC/MS analysis. Some GC analysis was done, but
apparently not for all samples.
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3 The elution process was lengthy, and may well have influenced the relative
proportions of parent and degradate which were found. (This comment is an
observation, not intended to be interpreted as an identified deficlency.)

VIII. CBI Information Addendum: attached
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Page is not included in this copy.

17 al P
Pages g§7 through _§ é/ are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
[g/ﬁ FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

Proprietary information pertaining to the chemical

composition of an inert ingredient provided by the source
of the ingredient.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the individual who prepared the response to your request.




