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ABSTRACT

The purpose of this study was to demonstrate that BASF Analytical Method D1603/01 “Method
for the determination of Residues of BAS 450 | (Reg. No. 5672774) and Its Metabolites
DM-8007 (Reg. No. 5856361), DC-DM-8007 (Reg. No. 5936906), DC-8007 (Reg. No. 5936907)
and S(PFP-OH)-8007 (Reg. No. 5959598) in Soil by LC-MS/MS (at LOQ of 1ppb)” could be
performed successfully at an outside facility with no prior experience with the method. The
analytical method was originally developed and validated at BASF Crop Protection.

Principle of the method. The residues of BAS 450 | and its metabolites DM-8007,
DC-DM-8007, DC-8007, and S(PFP-OH)-8007 are extracted from 5 grams of soil by adding
10 mL of methanol, mixing by vortex, then shaking for 30 minutes on a mechanical shaker. After
centrifugation, the supernatant is decanted into a 50-mL plastic centrifuge tube. Ten mL of
methanol:water (70:30,v/v) is added to the soil marc and the sample is mixed by vortex before
shaking for another 30 minutes. After centrifugation, the supernatants are combined into the
same 50-mL plastic centrifuge tube and the sample is mixed well before being diluted five times
in methanol:water (50:50, v/v). Samples known to exceed the highest calibration level were
diluted an additional 10 times. The sample extracts are filtered through a 0.45 PTFE syringe
filter and then analyzed by HPLC-MS/MS.

Test conditions. For validation, untreated soil samples were fortified with BAS 450 | and its
metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 and analyzed according
to the established method validation guidelines. The analytical set consisted of a reagent blank,
two controls, five replicates fortified with each analyte at the method limit of quantitation (LOQ),
and five replicates fortified at a higher level corresponding to 10x the LOQ. Solvent-based
calibration standards ranging from 0.01 ng/mL to 0.2 ng/mL were used to establish calibration
curves. Two mass transitions were evaluated for the parent and its metabolites and are listed
below:

Quantitation (m/z) Confirmation (m/z)
BAS 450 | 663643 665—645
DM-8007 6495242 651242
DC-DM-8007 5455525 547527
DC-8007 559539 561—541
S(PFP-OH)-8007 661641 663—643

Limit of Quantitation (LOQ) and Limit of Detection (LOD): The LOQ of the method was set
at 0.001 mg/kg in soil for BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007;
which was lower than the lowest relevant endpoint in soil ecotoxicology (LCsy > 1000 mg/kg of
active ingredient in dry soil). The LOQ is also defined as the lowest fortification level for each
analyte. The LOD for BAS 450 |, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 in
soil was set at 0.0002 mg/kg, which was 20% of the defined LOQ. The LOD for each analyte
was shown to be detectable as the absolute amount of analyte injected (0.001 ng on-column)
with acceptable signal to noise ratio (S/N > 3:1).

Selectivity: The method determines BAS 450 |, DM-8007, DC-DM-8007, DC-8007, and
S(PFP-OH)-8007 residues in soil by LC-MS/MS. No interfering peaks were found at the
retention times for BAS 450 | and DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007.

Linearity: Acceptable linearity was observed for the standard range: The method-detector
response was linear over the 0.01-0.2 ng/mL range (r* = >0.980) for all analytes, except for the
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secondary mass transition (m/z 661—621) used originally in the method for S(PFP-OH)-8007.
Therefore, mass transition (m/z 663—643) was used in the ILV study.

Standard Stability: Stock and fortification solutions of BAS 450 |, DM-8007, DC-DM-8007,
DC-8007, and S(PFP-OH)-8007 were prepared in acetonitrile. Calibration standard solutions
were prepared by serial dilution of the intermediate standard solutions using methanol water
(50:50, v:v). During the course of this study, the test/reference substance solutions were stored
under refrigerated conditions and all solutions were used within the demonstrated time period of
stability.

All analytes have been shown to be stable in stock and fortifcation solutions prepared in
acetonitrile for at least 92 days when stored under refrigeration. Each analyte has been shown
to be stable in calibration standard solutions prepared by serial dilution of the intermediate
standard solutions with methanol water (50:50, v:v) and held under refrigeration for at least 30
days for all analytes.

Extract Stability: Extract stability was established in the validation study. The initial extracts
stored under refrigeration and HPLC final volume held under refrigeration indicated that each
analyte is stable in soil for at least 7 days.

Recovery and Repeatability: The independent laboratory validation (ILV) was performed
successfully in the first trial for soil for all LC-MS/MS ion transitions (primary and secondary)
available for the method except for the secondary mass transition for S(PFP-OH)-8007
(m/z 661—621) using solvent-based standards. A different secondary mass transition for
S(PFP-OH)-8007 (m/z 663—643) was identified at the request of the Study Monitor. A second
trial was performed successfully for the alternate secondary mass transition.

Residues of BAS 450 |, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 were not
detected in any of the control soil samples.
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1. INTRODUCTION

1.1 Scope of the Method

BASF Analytical Method No. D1603/01 was developed to determine the residues of BAS 450 |
and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 in soil using
LC-MS/MS at BASF Crop Protection in Research Triangle Park, North Carolina (Reference 1).
This report represents the validation by an independent laboratory, Critical Path Services,
LLC, in Garnet Valley, Pennsylvania.

The ILV was conducted using two fortification levels, the LOQ (0.001 mg/kg) and ten times the
LOQ (0.01 mg/kg) for soil. Five replicates were analyzed for each fortification level.
Additionally, one reagent blank and two replicates of unfortified samples were examined.

1.2 Principle of the Method

The residues of BAS 450 | and its metabolites DM-8007, DC-DM-8007, DC-8007, and
S(PFP-OH)-8007 are extracted from 5 grams of soil by adding 10 mL of methanol, mixing by
vortex, then shaking for 30 minutes on a mechanical shaker. After centrifugation the
supernatant is decanted into a 50-mL plastic centrifuge tube. Ten mL of methanol:water
(70:30, v/v) is added to the soil marc and the sample is mixed by vortex before shaking for
another 30 minutes. After centrifugation the supernatants are combined into the same 50-mL
plastic centrifuge tube and the sample is mixed well before being diluted five times in
methanol:water (50:50, v/v). Samples known to exceed the highest calibration level were
diluted an additional 10 times. The sample extracts are filtered through a 0.45 PTFE syringe
filter and then analyzed by HPLC-MS/MS to determine the residues of BAS 450 | and its
metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007. The transitions for
BAS 450 | at m/z 663—643 and at m/z 665—645 were monitored in positive mode for primary
and confirmation quantification, respectively. The transitions for DM-8007 at m/z 649—242
and at m/z 6515242 were monitored in positive mode for primary and confirmation
quantification, respectively. The transitions for DC-DM-8007 at m/z 545525 and at
m/z 547—527 were monitored in positive mode for primary and confirmation quantification,
respectively. The transitions for DC-8007 at m/z 559—539 and at m/z 561—541 were
monitored in positive mode for primary and confirmation quantification, respectively. The
transitions for S(PFP-OH)-8007 at m/z 661—641 and at m/z 663—643 were monitored in
positive mode for primary and confirmation quantification, respectively.

1.3 Specificity

To demonstrate the specificity of the analytical method, one additional mass transition for
each BAS 450 | and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007
was monitored simultaneous to the primary quantitation transition. The method was able to
accurately determine residues of BAS 450 | and its metabolites DM-8007, DC-DM-8007,
DC-8007, and S(PFP-OH)-8007 and no interference was observed at the retention time of the
analyte peaks.
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2. REFERENCE SUBSTANCE AND SAMPLING HISTORY
2.1 Test Systems
The test system in this study was soil.

The control sample was provided by BASF. The soil sample was received on March 28, 2017.
Upon arrival at the laboratory, the sample was opened, inspected, and checked against
enclosed shipping forms. The test system was received frozen and was stored under frozen
conditions at all times, unless necessary for laboratory analysis.

2.2 Test and Reference Substances

The standard substances were stored in a desiccator at room temperature until use. BASF
has retained reserve samples of these chemicals, and has documentation specifying the
location of the synthesis and characterization information available at BASF Crop Protection,
Research Triangle Park, North Carolina.

The BAS 450 | (Lot No. 089-100112-1), DM-8007 (Lot No. 296-007-81-1), DC-DM-8007 (Lot
No. 296-009-094-2), DC-8007 (Lot No. 296-012-009-1), and S(PFP-OH)-8007 (Lot No. 267-
012-094-3) reference substances were provided by the sponsor and received on March 29,
2017. The certificates of analysis for both substances are presented in Appendix B. A
summary of the reference substances is presented below.

BAS Code BAS 450 |
Common Name Broflanilide
N-[2-bromo-4-

(perfluoropropan-2-yl)-6-
Chemical Name (trifluoromethyl)phenyl]-2-

fluoro-3-(N-
methylbenzamido)benzamide
BASF Reg. No. 5672774
CAS No. 1207727-04-5
Lot No. 089-100112-1
Purity (Certificate) | 99.67%
Expiry March 23, 2020

Molecular Formula | CysH14BrF{{N,O,

Molecular Weight 663.29
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Common Name

DM-8007

Chemical Name

3-benzamido-N-[2-bromo-4-
(perfluoropropan-2-yl)-6-
(trifluoromethyl)phenyl]-2-
fluorobenzamide

BASF Reg. No. 5856361

CAS No. None

Lot No. 296-007-81-1
Purity (Certificate) | 98.84%

Expiry June 28, 2017
Molecular Formula | Cy4H12BrF;1N2O,
Molecular Weight 649.3

Common Name DC-DM-8007

Chemical Name

3-amino-N-[2-bromo-4-
(perfluoropropan-2-yl)-6-
(trifluoromethyl)phenyl]-2-
fluorobenzamide

BASF Reg. No. 5936906

CAS No. None

Lot No. 296-009-094-2

Purity (Certificate) | 98.58%

Expiry June 28, 2017

Molecular Formula | C47HgBrF;4N,O

Molecular Weight 5451

Common Name DC-8007
N-[2-bromo-4-

Chemical Name

(perfluoropropan-2-yl)-6-
(trifluoromethyl)phenyl]-2-
fluoro-3-
(methylamino)benzamide

BASF Reg. No. 5936907

CAS No. None

Lot No. 296-012-009-1
Purity (Certificate) | 99.07%
Expiry June 28, 2017

Molecular Formula

C18H1oBrF11N20

Molecular Weight

559.2
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Common Name S(PFP-OH)-8007
N-[2-bromo-4-(1,1,1,3,3,3-
hexafluoro-2-hydroxypropan-

Chemical Name 2-y1)-6-
(trifluoromethyl)phenyl]-2-
fluoro-3-(N-
methlybenzamido)benzamide

BASF Reg. No. 5959598

CAS No. None

Lot No. 267-012-094-3

Purity (Certificate) | 99.06%

Expiry June 28, 2017

Molecular Formula 025H15BFF10N203

Molecular Weight 661.3

2.3 Test System

Control soil was provided and homogenized by BASF. The soil was sent from BASF Crop
Protection, Inc., on March 27, 2017 and received by Critical Path Services, LLC on March 28,
2017. A characterization report of the soil used in the study is attached in Appendix E.

The control sample was logged in to CPS records and given a unique sample number
(GS-17-50-1).

3. ANALYTICAL METHOD

BASF Analytical Method D1603/01 “Method for the Determination of Residues of BAS 450 |
(Reg. No. 5672774) and lts Metabolites DM-8007 (Reg. No. 5856361), DC-DM-8007 (Reg. No.
5936906), DC-8007 (Reg. No. 5936907) and S(PFP-OH)-8007 (Reg. No. 5959598) in Soil by
LC-MS/MS (at LOQ of 1ppb)” was used for the analysis of the samples.

The residues of BAS 450 | and its metabolites DM-8007, DC-DM-8007, DC-8007, and
S(PFP-OH)-8007 are extracted from 5 grams of soil by adding 10 mL of methanol, mixing by
vortex, then shaking for 30 minutes on a mechanical shaker. After centrifugation, the
supernatant is decanted into a 50-mL plastic centrifuge tube. Ten mL of methanol:water
(70:30, v/v) is added to the soil marc and the sample is mixed by vortex before shaking for
another 30 minutes. After centrifugation the supernatants are combined into the same 50-mL
plastic centrifuge tube and the sample is mixed well before being diluted five times in
methanol:water (50:50, v/v). Samples known to exceed the highest calibration level were diluted
an additional 10 times. The sample extracts are filtered through a 0.45 PTFE syringe filter and
then analyzed by HPLC-MS/MS. Instrument parameters are described in Table 12.

The primary (quantitative) and secondary (confirmatory) transition ions monitored are presented
below:
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Transition (m/z) ) RT
Analyte - Polarity .

Primary Secondary (min)

BAS 450 | 663—643 665—645 5.6

DM-8007 649242 6515242 5.6

DC-DM-8007 545525 547527 Positive 5.2

DC-8007 559539 561—541 5.4

S(PFP-OH)-8007 661641 663—643 5.3
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Summary of Method
Type of Method
Test System

Selected mass transitions (m/z)

Analytical Procedure

Confirmatory Technique

Method of Quantitation

LOD
LOQ
Levels of Fortification

Time Required

LC-MS/MS
Soill

BAS 450 |
m/z 663—m/z 643*
m/z 665—m/z 645

DM-8007
m/z 649—m/z 242*
m/z 651—-m/z 242

DC-DM-8007
m/z 545—-m/z 525*
m/z 547—m/z 527

DC-8007
m/z 559—m/z 539*
m/z 561—-m/z 541

S(PFP-OH)-8007
m/z 661—>m/z 641*
m/z 663—m/z 643

*Primary quantification transition

BASF Analytical Method D1603/01 “Method for the
determination of Residues of BAS 450 | (Reg.
No. 5672774) and Its Metabolites DM-8007 (Reg.
No. 5856361), DC-DM-8007 (Reg. No. 5936906),
DC-8007 (Reg. No. 5936907) and S(PFP-OH)-8007
(Reg. No. 5959598) in Soil by LC-MS/MS (at LOQ of

1ppb)”

A secondary MRM transition was used for
confirmation.

The quantitation is based on the monitoring of two
mass transitions for BAS 450 | and its metabolites
DM-8007, DC-DM-8007, DC-8007, and
S(PFP-OH)-8007. Recovery data were reported for
each mass transition considered.

0.0002 mg/kg
0.001 mg/kg (lowest fortification level)
0.001 mg/kg and 0.01 mg/kg

A set of 13 samples requires approximately 8 hours
of work (calculation of the results included).
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7. RECOMMENDATIONS/CONCLUSIONS FROM ILV

This ILV was successfully completed in the first two trials at CPS. Recovery results and
statistical data demonstrate BASF Analytical Method D1603/01 can be performed successfully
for quantitation of BAS 450 | (Reg. No. 5672774) and Its Metabolites DM-8007 (Reg.
No. 5856361), DC-DM-8007 (Reg. No. 5936906), DC-8007 (Reg. No. 5936907), and
S(PFP-OH)-8007 (Reg. No. 5959598) in soil.

Due to low signal for the secondary transition for S(PFP-OH)-8007 (m/z 661—621) from the
analytical method, it was not suitable for quantitation. A product ion scan was performed to
identify an alternative mass transition (for confirmation only). The product ion scan can be
found in Appendix F.

The method is well-written and contains a fair amount of comments to guide the analyst through
the procedure for the first time. Recommendations for improvement of the analytical method are
presented in Appendix A and it is recommended that they be incorporated into the method.

8. PROTOCOL, AMENDMENTS, AND DEVIATIONS

In trial 1 the confirmatory mass transition (m/z 661—»621) failed to meet the specification for
linearity (r220.98). A protocol amendment was issued to produce product ion scans for
S(PFP-OH)-8007. Based on these product ion scans, an alternative confirmatory mass
transition (m/z 663—643) was selected. Trial 2 was performed using only the alternative
confirmatory transition for S(PFP-OH)-8007.

Deviation 1 was issued to document two GLP deviations that occurred during the study. They
are listed on the GLP compliance statement in this report (page 3).

9. COMMUNICATION

Communications between the Study Director and the BASF study monitor and personnel are
documented in the study file. At no time during the course of the study was anyone from BASF
allowed to visit the testing facility.

The study monitor was informed of the successful completion of the study, for all analytes
except the confirmation ion transition ion (m/z 661—-m/z 621) for S(PFP-OH)-8007, after the
completion of the first trial on June 7, 2017. The study monitor was informed of the successful
completion of the study, for the alternative confirmation ion transition ion (m/z 663—m/z 643) for
S(PFP-OH)-8007, after the completion of the second trial on June 29, 2017.
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Example Standard Solutions Preparation and Dilution Data

Stock Standard Solutions

Standard ID# Analyte ParentlgLandard Wziztht \%:ﬁﬁz Final Conc. Prep.
(mg) (mL)? (ng/mL) Date
S$S-0293-01 BAS 450 | 17-CPS-Mar29-01 | 10.25 10.0 1025 10 May 2017
S$S5-0293-02 BAS 450 | 17-CPS-Mar29-01 | 10.06 10.0 1006 10 May 2017
S$S5-0293-03 DM-8007 17-CPS-Mar29-02 | 10.10 10.0 1010 10 May 2017
S$S-0293-04 DM-8007 17-CPS-Mar29-02 | 10.04 10.0 1004 10 May 2017
S$S-0293-05 DC-DM-8007 17-CPS-Mar29-03 | 10.09 10.0 1009 10 May 2017
S$S-0293-06 DC-DM-8007 17-CPS-Mar29-03 | 10.37 10.0 1037 10 May 2017
S$S-0293-07 DC-8007 17-CPS-Mar29-04 | 10.03 10.0 1003 10 May 2017
S$S-0293-08 DC-8007 17-CPS-Mar29-04 | 10.25 10.0 1025 10 May 2017
S$S-0293-09 | S(PFP-OH)-8007 | 17-CPS-Mar29-05 | 10.16 10.0 1016 10 May 2017
S$S5-0293-10 | S(PFP-OH)-8007 | 17-CPS-Mar29-05 | 10.09 10.0 1009 10 May 2017
®Prepared in acetonitrile
Fortification Standard Solution
Parent | Aliquot |Dilution | Final
Ste}gc:#ard Analyte ParentlgLandard Conc. VoI?Jme Volurrtl)e Conc. PDF:,[F;'
(ug/mL) | (mL) | (mL)" |(ug/mL)
BAS 450 | 17-CPS-Mar29-01| 1006 | 0.497
DM-8007 17-CPS-Mar29-02| 1004 | 0.498
FS-0293-04| DC-DM-8007 |[17-CPS-Mar29-03| 1037 | 0.482 20.0 10.0 |10 May 2017
DC-8007 17-CPS-Mar29-04 | 1025 | 0.488
S(PFP-OH)-8007 |17-CPS-Mar29-05| 1009 | 0.496
® Prepared in acetonitrile
Calibration Standard Solutions
Standard ID# Analytes Parent Standard Féaorr?gt Ocl)llcjjl:r?tta \?glutflrﬁg Clizé)r:i Prep.
ID# (ng/mL)| (mL) | (mLF |(ng/ml)| Date
CS-0293-01 FS-0293-06 100 0.5 50 1.00
CS-0293-02 BAS 450 | CS-0293-01 1.00 20 100 0.200
CS-0293-03 | _ DM-8007 CS-0293-02 | 0.200 | 25 50 | 0.100
DC-DM-8007 10 May 2017
CS-0293-04 DC-8007 CS-0293-02 0.200 12.5 50 0.0500
CS-0293-05 [S(PFP-OH)-8007| CS-0293-02 0.200 5.0 50 0.0200
CS-0293-06 CS-0293-02 0.200 25 50 0.0100

¢ Prepared in methanol:water (50:50, v/v)
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UPLC Conditions

Chromatographic System: Agilent 1290 UPLC
Column: XBridge BEH Phenyl; 2.5 um, 2.1 x 100 mm
Temperature: 50 °C
Flow rate (uL/min): 600
Gradient: (Tr:]rlnne) Mobile Phase A (%) | Mobile Phase B (%)
0.00 70 30
0.10 70 30
4.00 40 60
6.00 5 95
7.20 5 95
7.25 70 30
8.00 70 30
Mobile Phase A: 0.1% formic acid in water
Mobile Phase B: 0.1% formic acid in methanol
Injection Volume: 5L
MS/MS Conditions
Detection System: Agilent 6410 Triple Quad
lonization: ESI
Polarity: Positive
Gas Temp: 250 °C
Gas Flow: 11 I/min
Nebulizer: 35 psi
Capillary: 5000V
S Transition Dwell Retention
MRM Conditions (miz) (msec) Frag CE Cell Acc Time (min)
BAS 450 | 663643 25 4
30 180 5.6
(Reg. No.5672774) 665645 25 4
DC-DM-8007 545525 25 4
30 132 5.2
(Reg. No. 5936906) 547527 25 4
DC-8007 559539 29 4
30 156 54
(Reg. No. 5936907) 561541 29 4
DM-8007 649242 21 4
30 240 5.6
(Reg. No. 5856361) 651242 21 4
S(PFP-OH)-8007 661641 20 4
30 240 5.3
(Reg. No. 5959598) 663643 20 4
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Appendix A. Recommendations for BASF Analytical Method D1603/01
The following recommendations should be incorporated into the technical procedure:
Section 4.2.1: Instrumentation and Conditions for BAS 450 | and its Metabolites

This section should replace the mass transition m/z 661—621 for S(PFP-OH)-8007 with
m/z 663—643. Due to low signal for m/z 661—621 in trial 1, it was not suitable for
quantitation. A product ion scan was performed to identify an alternative mass transition
(for confirmation only). The product ion scan can be found in Appendix F.
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	Test conditions. For validation, untreated soil samples were fortified with BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 and analyzed according to the established method validation guidelines. The analytical set consisted of a reagent blank, two controls, five replicates fortified with each analyte at the method limit of quantitation (LOQ), and five replicates fortified at a higher level corresponding to 10× the LOQ. Solvent-based calibration standards ranging from 0.01 ng/
	below: 
	below: 
	below: 

	TR
	Quantitation (m/z) 
	Confirmation (m/z) 

	TR
	BAS 450 I DM-8007 DC-DM-8007 DC-8007 S(PFP-OH)-8007 
	663→643 649→242 545→525 559→539 661→641 
	665→645 651→242 547→527 561→541 663→643 


	Limit of Quantitation (LOQ) and Limit of Detection (LOD): The LOQ of the method was set at 0.001 mg/kg in soil for BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007; > 1000 mg/kg of active ingredient in dry soil).  The LOQ is also defined as the lowest fortification level for each analyte. The LOD for BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 in soil was set at 0.0002 mg/kg, which was 20% of the defined LOQ. The LOD for each analyte was shown to be detectable as the absolute amou
	which was lower than the lowest relevant endpoint in soil ecotoxicology (LC
	50 

	Selectivity: The method determines BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 residues in soil by LC-MS/MS. No interfering peaks were found at the retention times for BAS 450 I and DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007. 
	Linearity: Acceptable linearity was observed for the standard range: The method-detector response was linear over the 0.01–0.2 ng/mL range (r= ≥0.980) for all analytes, except for the 
	Linearity: Acceptable linearity was observed for the standard range: The method-detector response was linear over the 0.01–0.2 ng/mL range (r= ≥0.980) for all analytes, except for the 
	2 

	secondary mass transition (m/z 661→621) used originally in the method for S(PFP-OH)-8007. Therefore, mass transition (m/z 663→643) was used in the ILV study. 

	Standard Stability: Stock and fortification solutions of BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 were prepared in acetonitrile. Calibration standard solutions were prepared by serial dilution of the intermediate standard solutions using methanol water (50:50, v:v). During the course of this study, the test/reference substance solutions were stored under refrigerated conditions and all solutions were used within the demonstrated time period of stability. 
	All analytes have been shown to be stable in stock and fortifcation solutions prepared in acetonitrile for at least 92 days when stored under refrigeration. Each analyte has been shown to be stable in calibration standard solutions prepared by serial dilution of the intermediate standard solutions with methanol water (50:50, v:v) and held under refrigeration for at least 30 days for all analytes. 
	Extract Stability: Extract stability was established in the validation study. The initial extracts stored under refrigeration and HPLC final volume held under refrigeration indicated that each analyte is stable in soil for at least 7 days. 
	Recovery and Repeatability: The independent laboratory validation (ILV) was performed successfully in the first trial for soil for all LC-MS/MS ion transitions (primary and secondary) available for the method except for the secondary mass transition for S(PFP-OH)-8007 (m/z 661→621) using solvent-based standards. A different secondary mass transition for S(PFP-OH)-8007 (m/z 663→643) was identified at the request of the Study Monitor. A second trial was performed successfully for the alternate secondary mass 
	Residues of BAS 450 I, DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 were not detected in any of the control soil samples. 
	Figure
	1. INTRODUCTION 
	1. INTRODUCTION 
	1.1 Scope of the Method 
	1.1 Scope of the Method 
	BASF Analytical Method No. D1603/01 was developed to determine the residues of BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 in soil using LC-MS/MS at BASF Crop Protection in Research Triangle Park, North Carolina (Reference 1). This report represents the validation by an independent laboratory, Critical Path Services, LLC, in Garnet Valley, Pennsylvania. 
	The ILV was conducted using two fortification levels, the LOQ (0.001 mg/kg) and ten times the LOQ (0.01 mg/kg) for soil. Five replicates were analyzed for each fortification level. Additionally, one reagent blank and two replicates of unfortified samples were examined. 

	1.2 Principle of the Method 
	1.2 Principle of the Method 
	The residues of BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 are extracted from 5 grams of soil by adding 10 mL of methanol, mixing by vortex, then shaking for 30 minutes on a mechanical shaker. After centrifugation the supernatant is decanted into a 50-mL plastic centrifuge tube. Ten mL of methanol:water (70:30, v/v) is added to the soil marc and the sample is mixed by vortex before shaking for another 30 minutes. After centrifugation the supernatants are combined into the

	1.3 Specificity 
	1.3 Specificity 
	To demonstrate the specificity of the analytical method, one additional mass transition for each BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 was monitored simultaneous to the primary quantitation transition. The method was able to accurately determine residues of BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 and no interference was observed at the retention time of the analyte peaks. 


	2. REFERENCE SUBSTANCE AND SAMPLING HISTORY 
	2. REFERENCE SUBSTANCE AND SAMPLING HISTORY 
	2.1 Test Systems 
	2.1 Test Systems 
	The test system in this study was soil. 
	The control sample was provided by BASF. The soil sample was received on March 28, 2017. Upon arrival at the laboratory, the sample was opened, inspected, and checked against enclosed shipping forms. The test system was received frozen and was stored under frozen conditions at all times, unless necessary for laboratory analysis. 

	2.2 Test and Reference Substances 
	2.2 Test and Reference Substances 
	The standard substances were stored in a desiccator at room temperature until use. BASF has retained reserve samples of these chemicals, and has documentation specifying the location of the synthesis and characterization information available at BASF Crop Protection, Research Triangle Park, North Carolina. 
	The BAS 450 I (Lot No. 089-100112-1), DM-8007 (Lot No. 296-007-81-1), DC-DM-8007 (Lot No. 296-009-094-2), DC-8007 (Lot No. 296-012-009-1), and S(PFP-OH)-8007 (Lot No. 267012-094-3) reference substances were provided by the sponsor and received on March 29, 2017. The certificates of analysis for both substances are presented in Appendix B. A summary of the reference substances is presented below. 
	-

	BAS Code 
	BAS Code 
	BAS Code 
	BAS 450 I 
	TD
	Figure


	Common Name 
	Common Name 
	Broflanilide 

	Chemical Name 
	Chemical Name 
	N-[2-bromo-4(perfluoropropan-2-yl)-6(trifluoromethyl)phenyl]-2fluoro-3-(Nmethylbenzamido)benzamide 
	-
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5672774 

	CAS No. 
	CAS No. 
	1207727-04-5 

	Lot No. 
	Lot No. 
	089-100112-1 

	Purity (Certificate) 
	Purity (Certificate) 
	99.67% 

	Expiry 
	Expiry 
	March 23, 2020 

	Molecular Formula 
	Molecular Formula 
	C25H14BrF11N2O2 

	Molecular Weight 
	Molecular Weight 
	663.29 

	Common Name 
	Common Name 
	DM-8007 
	TD
	Figure


	Chemical Name 
	Chemical Name 
	3-benzamido-N-[2-bromo-4(perfluoropropan-2-yl)-6(trifluoromethyl)phenyl]-2fluorobenzamide 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5856361 

	CAS No. 
	CAS No. 
	None 

	Lot No. 
	Lot No. 
	296-007-81-1 

	Purity (Certificate) 
	Purity (Certificate) 
	98.84% 

	Expiry 
	Expiry 
	June 28, 2017 

	Molecular Formula 
	Molecular Formula 
	C24H12BrF11N2O2 

	Molecular Weight 
	Molecular Weight 
	649.3 


	Common Name 
	Common Name 
	Common Name 
	DC-DM-8007 
	TD
	Figure


	Chemical Name 
	Chemical Name 
	3-amino-N-[2-bromo-4(perfluoropropan-2-yl)-6(trifluoromethyl)phenyl]-2fluorobenzamide 
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5936906 

	CAS No. 
	CAS No. 
	None 

	Lot No. 
	Lot No. 
	296-009-094-2 

	Purity (Certificate) 
	Purity (Certificate) 
	98.58% 

	Expiry 
	Expiry 
	June 28, 2017 

	Molecular Formula 
	Molecular Formula 
	C17H8BrF11N2O 

	Molecular Weight 
	Molecular Weight 
	545.1 


	Common Name 
	Common Name 
	Common Name 
	DC-8007 
	TD
	Figure


	Chemical Name 
	Chemical Name 
	N-[2-bromo-4(perfluoropropan-2-yl)-6(trifluoromethyl)phenyl]-2fluoro-3(methylamino)benzamide 
	-
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5936907 

	CAS No. 
	CAS No. 
	None 

	Lot No. 
	Lot No. 
	296-012-009-1 

	Purity (Certificate) 
	Purity (Certificate) 
	99.07% 

	Expiry 
	Expiry 
	June 28, 2017 

	Molecular Formula 
	Molecular Formula 
	C18H10BrF11N2O 

	Molecular Weight 
	Molecular Weight 
	559.2 

	Common Name 
	Common Name 
	S(PFP-OH)-8007 
	TD
	Figure


	Chemical Name 
	Chemical Name 
	N-[2-bromo-4-(1,1,1,3,3,3hexafluoro-2-hydroxypropan2-yl)-6(trifluoromethyl)phenyl]-2fluoro-3-(Nmethlybenzamido)benzamide 
	-
	-
	-
	-
	-


	BASF Reg. No. 
	BASF Reg. No. 
	5959598 

	CAS No. 
	CAS No. 
	None 

	Lot No. 
	Lot No. 
	267-012-094-3 

	Purity (Certificate) 
	Purity (Certificate) 
	99.06% 

	Expiry 
	Expiry 
	June 28, 2017 

	Molecular Formula 
	Molecular Formula 
	C25H15BrF10N2O3 

	Molecular Weight 
	Molecular Weight 
	661.3 



	2.3 Test System 
	2.3 Test System 
	Control soil was provided and homogenized by BASF. The soil was sent from BASF Crop Protection, Inc., on March 27, 2017 and received by Critical Path Services, LLC on March 28, 2017. A characterization report of the soil used in the study is attached in Appendix E. 
	The control sample was logged in to CPS records and given a unique sample number (GS-17-50-1). 


	3. ANALYTICAL METHOD 
	3. ANALYTICAL METHOD 
	BASF Analytical Method D1603/01 “Method for the Determination of Residues of BAS 450 I (Reg. No. 5672774) and Its Metabolites DM-8007 (Reg. No. 5856361), DC-DM-8007 (Reg. No. 5936906), DC-8007 (Reg. No. 5936907) and S(PFP-OH)-8007 (Reg. No. 5959598) in Soil by LC-MS/MS (at LOQ of 1ppb)” was used for the analysis of the samples. 
	The residues of BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007 are extracted from 5 grams of soil by adding 10 mL of methanol, mixing by vortex, then shaking for 30 minutes on a mechanical shaker. After centrifugation, the supernatant is decanted into a 50-mL plastic centrifuge tube. Ten mL of methanol:water (70:30, v/v) is added to the soil marc and the sample is mixed by vortex before shaking for another 30 minutes. After centrifugation the supernatants are combined into th
	The primary (quantitative) and secondary (confirmatory) transition ions monitored are presented below: 
	Analyte 
	Analyte 
	Analyte 
	Transition (m/z) 
	Polarity 
	RT (min) 

	Primary 
	Primary 
	Secondary 

	BAS 450 I 
	BAS 450 I 
	663→643 
	665→645 
	5.6 

	DM-8007 
	DM-8007 
	649→242 
	651→242 
	5.6 

	DC-DM-8007 
	DC-DM-8007 
	545→525 
	547→527 
	Positive 
	5.2 

	DC-8007 
	DC-8007 
	559→539 
	561→541 
	5.4 

	S(PFP-OH)-8007 
	S(PFP-OH)-8007 
	661→641 
	663→643 
	5.3 


	Figure
	Summary of Method Type of Method Test System Selected mass transitions (m/z) 
	Analytical Procedure 
	Analytical Procedure 
	Confirmatory Technique 

	Method of Quantitation 
	Method of Quantitation 
	LOD LOQ Levels of Fortification Time Required 
	LC-MS/MS 
	Soil 

	BAS 450 I 
	BAS 450 I 
	m/z 663→m/z 643* m/z 665→m/z 645 
	DM-8007 
	m/z 649→m/z 242* m/z 651→m/z 242 
	DC-DM-8007 
	m/z 545→m/z 525* m/z 547→m/z 527 
	DC-8007 
	m/z 559→m/z 539* m/z 561→m/z 541 

	S(PFP-OH)-8007 
	S(PFP-OH)-8007 
	m/z 661→m/z 641* m/z 663→m/z 643 
	*Primary quantification transition 
	BASF Analytical Method D1603/01 “Method for the determination of Residues of BAS 450 I (Reg. No. 5672774) and Its Metabolites DM-8007 (Reg. No. 5856361), DC-DM-8007 (Reg. No. 5936906), DC-8007 (Reg. No. 5936907) and S(PFP-OH)-8007 (Reg. No. 5959598) in Soil by LC-MS/MS (at LOQ of 1ppb)” 
	A secondary MRM transition was used for confirmation. 
	The quantitation is based on the monitoring of two mass transitions for BAS 450 I and its metabolites DM-8007, DC-DM-8007, DC-8007, and S(PFP-OH)-8007. Recovery data were reported for each mass transition considered. 
	0.0002 mg/kg 
	0.0002 mg/kg 


	0.001 mg/kg (lowest fortification level) 
	0.001 mg/kg (lowest fortification level) 
	0.001 mg/kg and 0.01 mg/kg 
	A set of 13 samples requires approximately 8 hours of work (calculation of the results included). 
	Figure


	7. RECOMMENDATIONS/CONCLUSIONS FROM ILV 
	7. RECOMMENDATIONS/CONCLUSIONS FROM ILV 
	This ILV was successfully completed in the first two trials at CPS. Recovery results and statistical data demonstrate BASF Analytical Method D1603/01 can be performed successfully for quantitation of BAS 450 I (Reg. No. 5672774) and Its Metabolites DM-8007 (Reg. No. 5856361), DC-DM-8007 (Reg. No. 5936906), DC-8007 (Reg. No. 5936907), and S(PFP-OH)-8007 (Reg. No. 5959598) in soil. 
	Due to low signal for the secondary transition for S(PFP-OH)-8007 (m/z 661→621) from the analytical method, it was not suitable for quantitation.  A product ion scan was performed to identify an alternative mass transition (for confirmation only).  The product ion scan can be found in Appendix F. 
	The method is well-written and contains a fair amount of comments to guide the analyst through the procedure for the first time. Recommendations for improvement of the analytical method are presented in Appendix A and it is recommended that they be incorporated into the method. 

	8. PROTOCOL, AMENDMENTS, AND DEVIATIONS 
	8. PROTOCOL, AMENDMENTS, AND DEVIATIONS 
	In trial 1 the confirmatory mass transition (m/z 661→621) failed to meet the specification for 
	linearity (r2≥0.98). A protocol amendment was issued to produce product ion scans for 
	S(PFP-OH)-8007. Based on these product ion scans, an alternative confirmatory mass transition (m/z 663→643) was selected. Trial 2 was performed using only the alternative confirmatory transition for S(PFP-OH)-8007. 
	Deviation 1 was issued to document two GLP deviations that occurred during the study.  They are listed on the GLP compliance statement in this report (page 3). 
	9. COMMUNICATION 
	Communications between the Study Director and the BASF study monitor and personnel are documented in the study file. At no time during the course of the study was anyone from BASF allowed to visit the testing facility. 
	The study monitor was informed of the successful completion of the study, for all analytes except the confirmation ion transition ion (m/z 661→m/z 621) for S(PFP-OH)-8007, after the completion of the first trial on June 7, 2017. The study monitor was informed of the successful completion of the study, for the alternative confirmation ion transition ion (m/z 663→m/z 643) for S(PFP-OH)-8007, after the completion of the second trial on June 29, 2017. 
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	Stock Standard Solutions 
	Table 11 Example Standard Solutions Preparation and Dilution Data 
	Table 11 Example Standard Solutions Preparation and Dilution Data 
	Table 11 Example Standard Solutions Preparation and Dilution Data 

	Standard ID# 
	Standard ID# 
	Analyte 
	Parent Standard ID# 
	Net Weight (mg) 
	Dilution Volume (mL)a 
	Final Conc. (µg/mL) 
	Prep. Date 

	SS-0293-01 
	SS-0293-01 
	BAS 450 I 
	17-CPS-Mar29-01 
	10.25 
	10.0 
	1025 
	10 May 2017 

	SS-0293-02 
	SS-0293-02 
	BAS 450 I 
	17-CPS-Mar29-01 
	10.06 
	10.0 
	1006 
	10 May 2017 

	SS-0293-03 
	SS-0293-03 
	DM-8007 
	17-CPS-Mar29-02 
	10.10 
	10.0 
	1010 
	10 May 2017 

	SS-0293-04 
	SS-0293-04 
	DM-8007 
	17-CPS-Mar29-02 
	10.04 
	10.0 
	1004 
	10 May 2017 

	SS-0293-05 
	SS-0293-05 
	DC-DM-8007 
	17-CPS-Mar29-03 
	10.09 
	10.0 
	1009 
	10 May 2017 

	SS-0293-06 
	SS-0293-06 
	DC-DM-8007 
	17-CPS-Mar29-03 
	10.37 
	10.0 
	1037 
	10 May 2017 

	SS-0293-07 
	SS-0293-07 
	DC-8007 
	17-CPS-Mar29-04 
	10.03 
	10.0 
	1003 
	10 May 2017 

	SS-0293-08 
	SS-0293-08 
	DC-8007 
	17-CPS-Mar29-04 
	10.25 
	10.0 
	1025 
	10 May 2017 

	SS-0293-09 
	SS-0293-09 
	S(PFP-OH)-8007 
	17-CPS-Mar29-05 
	10.16 
	10.0 
	1016 
	10 May 2017 

	SS-0293-10 
	SS-0293-10 
	S(PFP-OH)-8007 
	17-CPS-Mar29-05 
	10.09 
	10.0 
	1009 
	10 May 2017 


	Prepared in acetonitrile Fortification Standard Solution 
	a 

	Standard ID# 
	Standard ID# 
	Standard ID# 
	Analyte 
	Parent Standard ID# 
	Parent Conc. (µg/mL) 
	Aliquot Volume (mL) 
	Dilution Volume (mL)b 
	Final Conc. (µg/mL) 
	Prep. Date 

	TR
	BAS 450 I 
	17-CPS-Mar29-01 
	1006 
	0.497 
	20.0 
	10.0 
	10 May 2017 

	TR
	DM-8007 
	17-CPS-Mar29-02 
	1004 
	0.498 

	FS-0293-04 
	FS-0293-04 
	DC-DM-8007 
	17-CPS-Mar29-03 
	1037 
	0.482 

	DC-8007 
	DC-8007 
	17-CPS-Mar29-04 
	1025 
	0.488 

	S(PFP-OH)-8007 
	S(PFP-OH)-8007 
	17-CPS-Mar29-05 
	1009 
	0.496 


	Prepared in acetonitrile Calibration Standard Solutions 
	b 

	Standard ID# 
	Standard ID# 
	Standard ID# 
	Analytes 
	Parent Standard ID# 
	Parent Conc. (ng/mL) 
	Aliquot Volume (mL) 
	Dilution Volume (mL)c 
	Final Conc. (ng/mL) 
	Prep. Date 

	CS-0293-01 
	CS-0293-01 
	FS-0293-06 
	100 
	0.5 
	50 
	1.00 
	10 May 2017 

	CS-0293-02 
	CS-0293-02 
	BAS 450 I 
	CS-0293-01 
	1.00 
	20 
	100 
	0.200 

	CS-0293-03 
	CS-0293-03 
	DM-8007 DC-DM-8007 
	CS-0293-02 
	0.200 
	25 
	50 
	0.100 

	CS-0293-04 
	CS-0293-04 
	DC-8007 
	CS-0293-02 
	0.200 
	12.5 
	50 
	0.0500 

	CS-0293-05 
	CS-0293-05 
	S(PFP-OH)-8007 
	CS-0293-02 
	0.200 
	5.0 
	50 
	0.0200 

	CS-0293-06 
	CS-0293-06 
	CS-0293-02 
	0.200 
	2.5 
	50 
	0.0100 


	Prepared in methanol:water (50:50, v/v) 
	c 

	Table 12 Instrument Conditions and Parameters 
	Table 12 Instrument Conditions and Parameters 
	Table 12 Instrument Conditions and Parameters 

	UPLC Conditions 
	UPLC Conditions 

	Chromatographic System: 
	Chromatographic System: 
	Agilent 1290 UPLC 

	Column: 
	Column: 
	XBridge BEH Phenyl; 2.5 µm, 2.1 x 100 mm 

	Temperature: 
	Temperature: 
	50 °C 

	Flow rate (µL/min): 
	Flow rate (µL/min): 
	600 

	Gradient: 
	Gradient: 
	Time (min) 
	Mobile Phase A (%) 
	Mobile Phase B (%) 

	0.00 
	0.00 
	70 
	30 

	0.10 
	0.10 
	70 
	30 

	4.00 
	4.00 
	40 
	60 

	6.00 
	6.00 
	5 
	95 

	7.20 
	7.20 
	5 
	95 

	7.25 
	7.25 
	70 
	30 

	8.00 
	8.00 
	70 
	30 

	Mobile Phase A: 
	Mobile Phase A: 
	0.1% formic acid in water 

	Mobile Phase B: 
	Mobile Phase B: 
	0.1% formic acid in methanol 

	Injection Volume: 
	Injection Volume: 
	5 µL 


	MS/MS Conditions 
	MS/MS Conditions 
	MS/MS Conditions 

	Detection System: 
	Detection System: 
	Agilent 6410 Triple Quad 

	Ionization: 
	Ionization: 
	ESI 

	Polarity: 
	Polarity: 
	Positive 

	Gas Temp: 
	Gas Temp: 
	250 °C 

	Gas Flow: 
	Gas Flow: 
	11 l/min 

	Nebulizer: 
	Nebulizer: 
	35 psi 

	Capillary: 
	Capillary: 
	5000 V 

	MRM Conditions 
	MRM Conditions 
	Transition (m/z) 
	Dwell (msec) 
	Frag 
	CE 
	Cell Acc 
	Retention Time (min) 

	BAS 450 I (Reg. No.5672774) 
	BAS 450 I (Reg. No.5672774) 
	663→643 
	30 
	180 
	25 
	4 
	5.6 

	665→645 
	665→645 
	25 
	4 

	DC-DM-8007 (Reg. No. 5936906) 
	DC-DM-8007 (Reg. No. 5936906) 
	545→525 
	30 
	132 
	25 
	4 
	5.2 

	547→527 
	547→527 
	25 
	4 

	DC-8007 (Reg. No. 5936907) 
	DC-8007 (Reg. No. 5936907) 
	559→539 
	30 
	156 
	29 
	4 
	5.4 

	561→541 
	561→541 
	29 
	4 

	DM-8007 (Reg. No. 5856361) 
	DM-8007 (Reg. No. 5856361) 
	649→242 
	30 
	240 
	21 
	4 
	5.6 

	651→242 
	651→242 
	21 
	4 

	S(PFP-OH)-8007 (Reg. No. 5959598) 
	S(PFP-OH)-8007 (Reg. No. 5959598) 
	661→641 
	30 
	240 
	20 
	4 
	5.3 

	663→643 
	663→643 
	20 
	4 





	Appendix A. Recommendations for BASF Analytical Method D1603/01 
	Appendix A. Recommendations for BASF Analytical Method D1603/01 
	The following recommendations should be incorporated into the technical procedure: 
	Section 4.2.1: Instrumentation and Conditions for BAS 450 I and its Metabolites 
	This section should replace the mass transition m/z 661→621 for S(PFP-OH)-8007 with m/z 663→643. Due to low signal for m/z 661→621 in trial 1, it was not suitable for quantitation.  A product ion scan was performed to identify an alternative mass transition (for confirmation only).  The product ion scan can be found in Appendix F. 
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