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2. Quizalofop-p-ethyl, General Information

Chemical name:
ISO common name:
CAS-Nr.:

Structure:

Molecular mass:
Empirical formula:

m.p.: 76.1~77.1 °C

ethyl (R)-2-[4-(6-chloroquinoxalin-2-yloxy)phenoxy]propionate

Quizalofop-p-ethyl

100646-51-3

N. _O

S CH,
IDORDEN
cl N 0~ "“COOEt
372.8
C19H17CIN2O4

Solubility (g/L, 20°C): In water, 6.1x10™ g/l at 20 °C, pH 5.0-7.0; Xylene, ethyl acetate and acetone >

250g/l, 1,2-dichloroethane > 1000g/l at 22-23 °C; methanol 34.87 g/l, n-heptane
7.168 g/l at 20 °C

Description: Off-white powder

Stability: Stable at neutral and acidity condition.

Page 5 of 17



CIPAC/5256/R Quizalofop-P-Ethyl

3. Samples

The participants who completed the study are listed in section 1.
Five test samples, the analytical standard were sent to the participants:

1. TC (Sample A)

2. TC (Sample B)

3. EC formulation (Sample C)

4. EC formulation (Sample D)

5. EC formulation (Sample E)

Quizalofop-p-ethyl analytical standard, 99.3 % purity.

17 participants sent back their results in time.

4. Method

4.1Scope

The content of Quizalofop-p-ethyl is determined in technical material and emulsifiable concentrate
products.

4.2 Principle

The Quizalofop-p-ethyl content of the samples is determined by normal phase HPLC on chiral column
using UV detector at 237nm and external standardization.

4.3 Procedure

The samples were analyzed on two different days, each day involving duplicate injections of duplicate
weights. Both test and reference solutions were freshly prepared on each day.
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5. Remarks of the Participants

Several participants made comments about the performance of the method and noted deviations from

the method:

Laboratory 1

Laboratory 2

Laboratory 3

Laboratory 4

Laboratory 5

Laboratory 6 *

Laboratory 7

Laboratory 8

Laboratory 9

Laboratory 10

Laboratory 11

Laboratory 12

Laboratory 13

Laboratory 14

Laboratory 15

Column: Diacel, Dimensions: 4.6mm x 250mm, Chiralcel AD-H, 5um, Serial No:
ADHOCE-XI076
Remarks: Injection volume changed from 1.5uL to 3pL.

Column: Chiralcel AD-H, 250mm x 4.6mm (id), 5um, serial No.: ADOHCE-XH017
Remarks: None

Column: Diacel, Chiralcel OD-H, 250mm x 4.6mm (id), 5um, serial No.:
ODHOCE-LJ097

Remarks: Column: Chiralcel AD-H was replaced by Chiralcel OD-H. Mobile
phase: n-heptane+isopropanol =99:1 was used in the revised method. Injection
volume: 5uL was injected in the revised method.

Column: CHIRALPAK AD-H, DAICEL, 4.6mm x 250mm, Lot No.ADHOCE-QD122
Remarks: None

Column: OD-H chiralcel DAICEL/4.6mm/ ODHOce-SB018
Remarks: Column: OD-H chiralcel, Mobile phase: n-heptane: isopropanol
=94:6(v/v), Retention time: approximately 15.6 min.

Column: DAICEL ODH 250mm x 4.6mm
Remarks: None

Column: CHIRALPAK® AY-H 250mm x 4.6mm x 5pm--- Amylose tris(5-chloro-2-
methylphenylcarbamate)
Remarks: None

Column: DAICEL, CHIRALCEL OD-H, Dimensions: 4.6mm x 250mm, Particle
Size: 5um, Serial No. : ODHOCE-RJ034
Remarks: None

Column: CHIRALPAK AD-H (Daicel, 4.6mm x 250mm, 5 ym)
Remarks: Injection volume can’t be set 1.5 pyL due to apparatus specifications.
Column temperature 30°C.

Column: CHIRALPAK AD-H 250mm x 4.6mm, 5um, Part No. 19325
Remarks: Injection volume 1.5 pL is changed to 5 pL

Column: Chiralcel AD-H 5um, Daicel, 250mm x 4.6mm, Part No. 19325
Remarks: Increased the flow from 0.6 to 0.8 mL/min

Column: Dimensions: 250mm x 4.6mm, CHIRALPAK AD-H, Part No: 19325
Particle Size: 5um
Remarks: Run-time for each injection was determined as 20 minutes.

Column: Daicel Corporation, Chiralpak AD-H, 4.6mm x 250mm, Sum. Lot number
ADHOCE-XH094
Remarks: None

Column: CHIRALPAK, AD-H, 250mm x 4.6mm x 5um, Part No.: 20325
Remarks: None

Column: Diacel, Dimensions: 250mm x 4.6mm, 5 ym, Serial Number:19325
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Remarks: Injection volume changed to 5 pL Instead of 1.5 pL

Laboratory 16 Column: Phenomenex Lux® 5 ym Amylose-2, Dimension: 250mm x 4.6mm (i.d),
S/No: H16-374037, Part No: O0G-4472-EO
Remarks: Column HPLC used not similar column in reference method.
Isopropanol change with ethanol, to get better peak chromatogram; diluting the
solution, both standard and sample, 10 times, and the volume of the injection
became 50uL. Flow rate was changed from 0.6 to 0.8 mL/min.

Laboratory 17 Column: Chiralpak AD-H, 250mm x 4.6mm (i.d), 5.0 p particle size
Remarks: Injection volume was changed from 1.5 uL to 2.0 pL.

*: The data of Lab 6 is not usable. Because the chromatographic column was changed to DAICEL ODH
250mm x 4.6mm, the mobile phase was not adjusted accordingly, the enantiomers were not separated
completely.
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6. Evaluation and Discussion

6.1 Evaluation of the Quality of Data and Chromatograms

The data obtained from each of the laboratories were reviewed to determine if there were any significant
deviations regarding the chromatography which might affect the analysis results.

All other changes and observations noted by the participants were not expected to affect the analysis
results significantly.

6.2 Determination of Quizalofop-p-ethyl

Results reported by the laboratories and the statistical evaluation are listed in tables 1-5 and displayed
in figures 1-5.

The statistical evaluation of the data was done following the “Guidelines for CIPAC Collaborative Study
Procedures for Assessment of Performance of Analytical Methods”, according to DIN ISO 5725. The
testing for outliers/stragglers of the laboratory means values were performed according to Grubbs test
on a 1%/5% significance level, respectively. The Grubbs test identified stragglers and outliers for the EC
formulations as well as for the technical material (marked with */** in Table 2).

All results reported by the 16 laboratories are reported and the statistical evaluation of these are listed in
Tables 1-3 and displayed in Figures 1-5(The data of Lab 6 is not usable). These results are reported
without any exclusion of outliers and/or stragglers.

In addition, a separate evaluation, listed in Table 4-5, display the results with the exclusion of stragglers
and outliers.

A comparison of the RSDg of this collaborative study with the unmodified Horwitz equation showed that
the relative reproducibility standard deviation (RSDg) is below the Horwitz value in all five samples even
without elimination of stragglers and outliers (see Table 3). The RSDris further improved if stragglers
and outliers are removed (see Table 4 and 5). No more than one value has been removed per sample
(Table 5). The validity of the results and the suitability of the analytical method are shown. This
collaborative trial is acceptable.
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Table1: Quizalofop-p-ethyl assay in TC and EC (g

/kQ); results for each laboratory on day 1 and day 2

Quizalofop-p- Quizalofop-p- Quizalofop-p- | Quizalofop-p- Quizalofop-p-

ethyl Sample A | ethyl Sample B | ethyl Sample C | ethyl Sample D | ethyl Sample E

Day1 Day2 Day1 Day2 | Day1l @ Day2 | Day1l Day2 Day1 Day2
Laboratory 1 993.1 994.3| 992.0 988.6| 102.8 102.2| 105.1: 104.4| 104.3 104.8
Laboratory 2 983.4 984.5| 987.3 986.5| 984 98.7] 99.6 100.3 98.6 98.5
Laboratory 3 9944 992.2| 988.2 988.8| 99.6 98.8| 99.5 99.9 98.5 98.5
Laboratory 4 990.0 990.1] 9913 990.3| 99.0 98.8| 100.3 100.1 99.6 99.6
Laboratory 5 990.9 989.8| 988.8 988.6| 1014 101.1| 102.2: 102.2| 1021 101.8
Laboratory 6 n.u.* n.u.* n.u.* n.u*| nu.* n.u*| nu.’ n.u.* n.u.* n.u.*
Laboratory 7 1004.8 985.8| 980.5 978.9| 100.2 101.3| 1054 103.0| 103.7 102.2
Laboratory 8 995.6 993.6| 997.9 992.1| 100.5 99.8| 101.5 101.5]| 102.8 101.8
Laboratory 9 1010.0 1011.0| 1006.0 1001.0f 99.0 100.0| 101.0. 101.0, 100.0 100.0
Laboratory 10 983.3 987.7| 992.6 993.2| 97.0 98.5| 99.0 99.8 96.9 98.4
Laboratory 11 9924 992.3| 995.1 997.8| 99.0 99.3| 100.5 100.9 99.7 100.0
Laboratory 12 978.9 9854 | 1002.7 1002.7| 99.1 99.6| 100.7 101.3 99.3 101.1
Laboratory 13 986.2 981.6| 987.1 983.4| 99.0 98.4| 99.9 99.1| 100.5 99.7
Laboratory 14 980.6 982.7| 992.0 991.0, 98.7 98.9| 1021 101.1] 100.3 100.5
Laboratory 15 986.9 987.8| 991.2 990.9| 100.3 100.1| 100.1: 100.1| 101.5 102.0
Laboratory 16 987.8 993.8| 990.7 988.7| 99.1 100.5| 100.2: 101.3| 100.3 102.0
Laboratory 17 988.2 9854| 986.9 986.4| 1014 102.8| 102.7: 103.2| 102.3 103.3

* Result is not usable
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Table 2: Mean values

Quizalofop-p-
ethyl SAMPLE
A

Quizalofop-p-
ethyl SAMPLE
B

Quizalofop-p-
ethyl SAMPLE
C

Quizalofop-p-
ethyl SAMPLE
D

Quizalofop-p-
ethyl SAMPLE
E

Laboratory 1 993.700 990.300 102.500 104.750 104.550
Laboratory 2 983.950 986.900 98.550 99.950 98.550
Laboratory 3 993.300 988.500 99.200 99.700 98.500
Laboratory 4 990.050 990.800 98.900 100.200 99.600
Laboratory 5 990.350 988.700 101.250 102.200 101.950
Laboratory 6 n.u.” n.u.” n.u.” n.u.” n.u.”
Laboratory 7 995.300 979.700 100.750 104.200 102.950
Laboratory 8 994.600 995.000 100.150 101.500 102.300
Laboratory 9 1010.500""" 1003.500 99.500 101.000 100.000
Laboratory 10 985.500 992.900 97.750 99.400 97.650
Laboratory 11 992.350 996.450 99.150 100.700 99.850
Laboratory 12 982.150 1002.700 99.350 101.000 100.200
Laboratory 13 983.900 985.250 98.700 99.500 100.100
Laboratory 14 981.650 991.500 98.800 101.600 100.400
Laboratory 15 987.350 991.050 100.200 100.100 101.750
Laboratory 16 990.800 989.700 99.800 100.750 101.150
Laboratory 17 986.800 986.650 102.100 102.950 102.800

* Result is not usable
" Grubbs Test straggler
"*Grubbs Test outlier
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Table 3: Summary of the statistical evaluationwithoutliers /stragglers

sample A sample B sample C sample D sample E
Xm 990.14 991.23 99.79 101.22 100.77
L 16 16 16 16 16
S 3.979 1.781 0.583 0.592 0.661
Sr 7.578 6.196 1.373 1.658 1.912
r 11.141 4.987 1.632 1.658 1.851
R 21.218 17.349 3.844 4.642 5.354
RSD; 0.402 0.180 0.584 0.584 0.656
RSDr 0.765 0.625 1.376 1.638 1.897
RSDg(Hor) 2.003 2.003 2.829 2.823 2.825
HorRat 0.382 0.312 0.486 0.580 0.671
Table 4: Summary of the statistical evaluation without outliers

sample A sample B sample C sample D sample E
Xm 990.45 991.23 99.79 101.22 100.77
L 15 16 16 16 16
S 4.030 1.781 0.583 0.592 0.661
Sk 7.716 6.196 1.373 1.658 1.912
r 11.284 4.987 1.632 1.658 1.851
R 21.605 17.349 3.844 4.642 5.354
RSD; 0.407 0.180 0.584 0.584 0.656
RSDgr 0.779 0.625 1.376 1.638 1.897
RSDg(Hor) 2.003 2.003 2.829 2.823 2.825
HorRat 0.389 0.312 0.486 0.580 0.671

Sample A: Results of Lab 9 eliminated.
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Table 5: Summary of the statistical evaluation without stragglers

sample A sample B sample C sample D sample E
Xm 990.45 991.23 99.79 101.22 100.77
L 15 16 16 16 16
S 4.030 1.781 0.583 0.592 0.661
Sk 7.716 6.196 1.373 1.658 1.912
r 13.0256 27.2328 8.1928 4.8776 8.3748
R 15.0864 27.4876 8.8116 9.4724 14.1988
RSD; 0.407 0.180 0.584 0.584 0.656
RSDgr 0.779 0.625 1.376 1.638 1.897
RSDg(Hor) 2.003 2.003 2.829 2.823 2.825
HorRat 0.389 0.312 0.486 0.580 0.671

Sample A: Results of Lab 9 eliminated.

Xm=overall sample mean

L = number of laboratories

Sr = repeatability standard deviation

RSD, = relative repeatability standard deviation

R = repeatability limit

SR = reproducibility standard deviation

RSDr = relative reproducibility standard deviation

R = reproducibility limit

RSDg(Hor) = relative reproducibility standard deviation (Horwitz equation)

HorRat (Horwitz Ratio) = RSDr/RSDg (Hor)
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Figures 1 — 5(all results except lab 6)

Fig. 1:

Fig. 2:
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Fig. 3:

Quizalofop-p-ethy Sample C
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Fig. 5:

Quizalofop-p-ethy Sample E
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7. Conclusions

17 different laboratories participated in this collaborative study. The results of the labs are given in Table
1-2, the statistical summary given in Table 3-5. The results are illustrated in figures 1 — 5.

Without elimination of any outliers or stragglers the Relative Reproducibility Standard Deviation (%
RSDr) is below the calculated acceptable value based on the Horwitz curve calculation (% RSDr (Hor))
in all samples.

The number of considered results after elimination of stragglers and outliers was 15.

Taking into account the relatively high number of participating laboratories a broad basis was given
even after elimination of the outliers. Therefore, we consider this method to be suitable without further
changes and recommend accepting it as a provisional CIPAC MT-method for the determination of
Quizalofop-p-ethyl in technical material and EC formulation.
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