. 'DPBARCODE: D330401: Reg. No. /FILE SYMBOL No. . 352-542, PRODUCT: Quizalofop-P-
Ethyl Tachnical

Sepiember 25, 2006 FE. —

SUBJECT: FEE. Secondary Product Chemistry Review of Quizalofop-P-ethyl Technical .
Herbicide
FROM: Shyam B. Mathur, Ph.D

Praduct Chemistry Team Leader QD Jﬁz/\ AALOA P yAVAve
Technical Review Branch/RD (7505C) : ot |
12514,
TO: Vickie Wallers / Mary Waller, RM 24
Harbicide Branch / RD (7505P) Yy

OP BARCODE: D330401

EPA REG. NO.: 352-542

PRODUCT: Quizalstop-P-elhyl Technlcal

PCC: 128709

REGISTRANT: E | Du Poni Nemours & Company, lncorporation
USE: Herbiclde

INTRODUCTION:

The reglslrant hag submifted a CSF for alternate farmulation (dated 05-12-08) which reflects two
production aites in China for the lechnical quizalofop-p-ethyl. The technlcal was produced at the
following two praduction facilities located in R.P. of China:

1. Anhui Fangle Agrochemical Company, Hefel, China.
2. Shandong Jingbo Agrochemicals Company, Lid., Shandong Province, China.

In support of the altemala CSF, the regisirant has submitted 830 series Subgroup A & Subgroup
B product chemisiry data under MRID nos, 468536-01 (hru 468536-13.

The primary review of lhe producl chemislry data submitted was perfarmad by Dynamac
Corparation. TRB has been asked to perform the seconsary raview of Dynamac Corparation's
report and determine whsther the dala submitted suppon the CSF for altemate formulation.

SUMMARY OF FINDINGS

1. Tha registranl has subminted a Confidentlal Staternent of Formula for altermala formulation
(dated 05~12-08) for qulzalofop-p-ethyl technical. The average purity of the technical was
§7.80%. as determined by the five batch analysls of Ihe baiches preduesd at two manufaciuring
faciliies. The mominal concenlration concurs with the product label claim naminal concentration.
Tha proposed certified limits for the activa ingrediant are based on the standard certifiad limit set-
forth In 40CFR§158.175(b)2). The proposad certified limits for the process related impurities
were established based upon the five batch analysis and higlorical product development and/or
production data. The product chemisiry data submitted corresponding lo guideline reference
830.1550 (product idenlity & compositon) and 830.1750 (certified limits) sabisfy the data
requiremaents of 4QCFR§158.155 and 158.175 respeclivaly (MRID No.468536-014& 468536-04|.
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2. The product chemistry data submitted corresponding to guideline 830.1600 (description of
materials use to produce the product) satisfy the data requirements of 40CFR§158.160. The
registrant has provided the MSDS for all the starting materi uce the active

ingredient, except one he registrant has
been contacted to provide the required information [MRID No. 468536-01].

3. The product chemistry data submitted corresponding fo guideline reference 830.1620
(descrlptlon of production process) satis

The manufacturing process for the technical produced in commercial at both
the sites has been described in details [MRID No. 468536-01].

4. The product chemistry data submitted corresponding to guideline reference 830.1670
(Discussion on the formation of impuriti CFR§158.167. The
registrant has reported the formation ofW present at the
concentration of < 0.1%. The discussion on the mechanism of formation of these impurities has
been provided. No impurity of toxic concern has been reported in the CSF. The impurity profile of

the alternate CSF | imilar to basic formulation CSF (dated 01-16-96). There appears to be
one new impurity < 0.1%) which is not present in the basic formulation [MRID No.
468536-01]. Bt Addiicrsdlis sl ool bt il osiaoiaicd it

5. The data submitted corresponding the guideline reference 830,1700 (Preliminary analysis)
satisfy the data requirements of 40CFR§158.170. Five representative batches of the technical at
two different sites were analyzed for percent active i i ing HPLC/UV (330 nm) (Normal
phase chiral chromatography assay method) and WTI’:& methods were validated
for accuracy, linearity, and precision [MRID No. 468536-02 & 468536-03).

6. The data submitted corresponding the guideline reference 830.1800 (Enforcement Analytical
method) satisfy the data requirements of 40CFR§158.180. The HPLC-UV (330 nm) method
described in item #5 can be used for the determination of the Al in the formulated products. The
method was validated for accuracy, linearity, and precision [468536-02 & -03].

7. The registrant has submitted product chemistry data corresponding to guideline reference 830
Series Subgroup B (physical/chemical properties) for the technical produced in China. The data
submitted satisfy the data requirements of 40CFR§158.190 [MRID No. See the Table).

CONCLUSIONS

TRB has reviewed the product chemistry data submitted for 830 series Subgroup A & B for
quizalofop-P-ethyl technical produced at two sites in China and has concluded that:

1. The CSF for alternate formulation (dated 5-12-08) is acceptable. The alternate formulation CSF
is substantially similar to the basic formulation (dated 01-16-96). It may be pointed out that there
is significant difference in the density values for basic and alternate formulations (0.35 gm/cc in
basic vs 1.36 gm/cce in alternate formulation).

2. The product chemistry data submitted corresponding to guidelines 830 series subgroup A for
quizalofop-P-ethyl are acceptable.
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3. The product chemistry data submitted corresponding to guidelines 830 series subgroup B
{physical-chemical properties) for quizalofop-P-ethyl are acceptable, except for the guidelines
830.6317 (one year storage stability) and 830.6320 (corrosion characteristics).

4. The registrant must submit the results of one year storage stability (830.6317) and corrosion
characteristics (830.6320) to the Agency on completion. It is recommended that the observations
must be made at 0, 3, 6, 9, & 12 month intervals. The results must be submitted in a hard copy
and an electronic format is also requested. If the results of these studies have been submitted
previously, please provide the MRID numbers.

Note to PM

The regi d to provide additional information on one of the starting
material and also confirm-the-presence of an impurity (< 0.1%).which-is

not present in the basic formulation and confirming that it is not of toxicological concern. The
information will be sent directly fo PMteam and can be reviewed at PM team.

Eddrrrnad L WK, Sl g12910 6, BeprrnraTises 3 o_:utb;.bm.
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830.1550. Product identity & Compoasition: (MRID No. 46853801)

Common Name: Quizalofop-P-athyl

Chemica! name (CAS): Ethyl (R)-2-[4-[(6-chloro-2-quinoxalinyl)oxy)phenoxy)propionate
(IUPACY: Ethyl (R)-2-[4-(8-chloroquinoxalin-2-yloxy)phenoxy)propionate

CAS No.: 100646-51-3

PC Code No.: 128709

Empiricat formula: C,gHyCIN;O4
Molecular Weight: 372.89

Structural formula:

I
a N\j\ o“‘['.‘]\o/\C’HJ
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Table 1. Manufacturing and Impurity Data for TGAI/MUP

GLN Requirement

MRID

Status

Detalls and /or Deficiency

830.1550 | Product Identity and composition

46853601

An alternate CSF (dated 5-12-06) has been
submitted for the two production sites in China.
The NC of the Al (97.8%) reflects the average
preliminary analysis results for the two alternate
manufacturing faciliies. The nominal
conceniration of 97.8% concurs with the product
label claim nominal concentration.

8301600 Description of materials used to

produce the product

46853601

The description and compeosition for the starting
materials used at both manufacturing faciliies
have been provided by the registrant for all

et e vsos o A

Description of production process
830.1620

46853601

The Al is produced
process at both man
different chemical reactions are involved in the
synthesis of quizalofop-P-ethyl. The details of
the production process have been provided
including the reaction conditions, relative
amounts of chemicals in each step, yields from
each step, and QA steps used.

830.1870 Discussion of formation of

impurities

46853601

The registrant has provided the complete
mechanisms of formation, quantification, and
identification of all impurities ( present at
concentration of > 0.1%). No impurities of
toxicological concem have been reported by the
reglslfam_

830.1700 | Preliminary analysis

46853603

The registrant has submitted the results of
preliminary analysis of five or six batches of the
DuPont™ Quizalofop-P-ethyl Technical
produced by two altemate manufacturers in
China. The Al and impurities were determined
using the methods summarized below under
830.1800. Closure was ~100% for both
products.

830.1750 Certified limits

46853604

The proposed certified limits for the Al are based
on the standard certified limit table; proposed
upper certified limits for impurities refiect the
manufacturing processes and preliminary
analysis results for both man facilities.

The proposed certified limits for the Al are in
compliance with 40CFR158.175(b)(2) and for the
impurities are based on the five batch analysis.

830.1800 Enforcement analytical method

46853602
46853603

The methods used in the preliminary analysis
studies are proposed for enforcement. DuPont
nomal-phase HPLC/UV Method
79376.220.01.ES was use :

the quantitation of impurities. The analytical
methods were adequately validated for
specificity, linearity, and precision.

Up—grade (additional information required)

A = Acceptable; N = unacceptable (see Deficiency); N/A = Not Applicable; G = Data gap; | = In progress or need upgrade; U =
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830 Series Subgroup B (Physical-Chemical Properties)

Table 2: Physical and Chemlczl Properties of : TGAI/MUP )
GLN Requiremeni MRID Staws Resuit or Dghidency
830.6302 Calor 46853808 A N9.38 Munsell vaiue with a reftectancs of 87.1% 3t
23 °C |97.5% TGA(
830.6303 Physical slate 46853608 A Powdery solld at 23 °C (97.5% YGAlj
830.6304 Odor 46853608 A Slighl smedl of pina or strong chemical insechbade
[87.5% TGA|
830.6313 Sisbility to normal and 44853808 A Stabie al ambienl and etsvated {54 °C) ternperalures
elavated temperatures, for 14 days, and on contact with metals iron and
meta(s. and metal lons aluminum, and motal lons from iron (1) scetale and
gluminum acetate al amblent lemperaiures for t4
days.
(87.5% TGAl; RPLC quantitaton)
830.6314 Oxidaton/reduction: 46853814 A Basad on the mplecular struciune, quizatofop-P-aihy
chemical incompatiniity 19 nol Nkety io reac with a combustidie matenat and
is non-oxidizing. NStirogen aioms in the pyrazine
maolety 2re in the highty reduced -3 oxtdetion siate,
chlonine Is present as the -1 axidation sieie and Is
non-oxidlzlng; and carbonyl and sther OXygens gre
In the -2 oxidabon stale and are non-oxidlzang.
830.8315 Flammability 48853605 A Tha technical produdt = not 2 Rammabls solid: no
exothemic achvity up to its meiting polm (-75*C)
was obseived.
{85.5% MDP: EEC Method A 10 (flammabitity of
s0lids), EEC Method A 18 {redative sefi-gnilion))
B30.6318 Expiodabllity 48853605 A The technical produa Is nol sansitive ta themnal,
ficilon, oc impact st
{95.5% MUP; EEC Method A.14 (harmaf and friciion
sansiivity): ASTM E-680-78 (tmpacl senslivity))
B830.6317 Storage stabiiity G
830.8319 Miscibliity NJA The MUFP t5 2 so¥d al room lamperalure
830.8320 Corosion charaderstics G
830.7000 pH 48853606 A 7.29 1 0.26 (1% suspenslon) [87.5% TGAI]
830.7050 UVA/isible absorption 46853604 A Sea Nole
830.7100 Viscoslty NfA The MUP (s a solld at room temperalura
830.7200 Melting polnl 48853606 A 75,2 £ 0.173 *C (97.5% TGAL OECD Method No.
102]
830.7220 Boliing point N/A Tha TGA) Is a solld al room tamperafure
830.7300 Denslty 46853606 A 1.3820 1 0.00084 g/cm” 81 21 °C
(87.5% TGAI: OECD Mathod No. 109)
830.7370 Dissociation consiants in 48653810 A Based on the molecular structure (no 3cidic, baslic.
waler (OC) ot alcohol funcional groups) and pH, qulzslofop-P-
Ryl ls nof Hkely ¥ dlseodiate In an anvironmentally
ralevant pH range.
§30.7550 Octanol/Water Partilon 46853811 A 1.83 x 10° (log Pow = 4.26) 8t 20 °C
coefficient [97.5% TGAL shake flask method)
830.7340 Watar solublity 46853612 A 0.508 mgJt 2120 C
[97.5% TGAL; shake flask mathod; APLC
quaniaron)
830 )0wxx Solvent solubility 48853813 A 7 85 g/L in ~hexane
24.2 gL in nocEnol
38.7 g/t in mathano)
213 gL b acsloniiriie
2250 a/xg In acatone, ethyl acelale,
dichkoromethans. o-xylena, and toluene at 20 °C
[67.5% TGAI: shake flask mathod. HPLC
Quantabon}
830.7950 \Vapor pressurs 48853607 A <1.7x 10" Paal20°C
<20x 10%Paa25C
[07.5% TGAY; OECD Method No. 104)
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Table 2: Physical and Chemical Properties of : TGAI/MUP

GLN | Requirement |  MRID

| Status

| Resuitor Deficiency

A = Acoceptable; N = unacceptable (see Deficiency); N/A = Not Applicable; G = Data gap; | = In progress or need upgrade: U =
|_Up-grade (additional information required); W = waivers

Although the registrant did not identify the source (manufacturer) of the TGAI and MUP test substances used for the

physical/chemical properties testing, because the product composition of the two products addressed in this review
represent altemate formulations. the data are acceptable to support both products.

Note 1. 830.7050 UVlvisible absorption

For the 97.5% TGAI:

Absorption Maxima pH Molar Absorption Coefficient (L/mol/cm)

204 <2 48,522

7 47,723

>10 47,874

236 <2 30,685

7 30,128

>10 30,140

244 <2 30,154

7 29,719

>10 20,983

338 <2 6,440

6,048

>10 6,272

A , Enfo ent of ana |

The methods used for preliminary analysis are proposed as t

he enforcement methods for the
) and impurities
Refer to the Confidential Appendix

for complete descriptions of the methods for determination of impurities.

The active ingredient, quizalofop-P-ethyl was assayed using a normal-phase chiral HPLC/UV

method.

Analytical Method No. 79376.220.01.ES for determination of the active in ient, quizalofop-P-
ethyl

Normal-phase HPLC operating conditions:

Detector: Fixed or variable wavelength UV (330 nm)
Column: Chiralcel OB-H 150 x 4.6 mm; 5 um particle size

Column temperature: 40 °C

Isocratic mobile phase: 11% ethanol/89% hexane at 0.8 mL/minute

Sample size: 5 pl

Calibration: Internal standard of 2-methoxynapthalene; peak area ratios of DPX-79376/internal
standard versus DPX-79376 concentration for quizalofop-P-ethyl external standards (calibration

curve).

Retention time: 2-methoxynaphthalene (internal standard)
quizalofop-P-ethyl (DPX-79376; D(+) isomer) 6.5 minutes

L-isomer

3.7 minutes

10.2 minutes

Sample preparation: Technical samples are mixed with the internal standard solution, diluted

with ethanol, and sonicated.

LJuswieal) [eiuapliuod 0} pajinus aq Aew uonewlojul ssadsoud Bulinjoeinuen,
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Adequate validalion data were submitied reflecting accuracy, lingarity, and precision. Tha
linearity correlation coefficient was 0.9998 in the range 0.482-1.501 mg/mL quizalofop-P-ethyl.
Repealability {preclsion) lests (5 replicate analyses of the technical preduct) yielded RSDs
<0.3%. Recoverlas in reproducibllity testing {analysis of the same technical sample by 3 different
laboratories) were 97.87 + 0.46% (overall) for quizatofop-P-ethyl, recoveries for accuracy (using
standard material as surrogate samples) were 99.5 + (.2% from four samples al 120x and 80x
the melhod target concentration of 1 mg/mL. No additional data are required.

Afachment: Confldential Appendix
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