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Determination of Residues of XDE-638 and Metabolites in Soil and Sediment
by Liquid Chromatography with Tandem Mass Spectrometry

M. J. Hastings and G. E. Schelle

SCOPE

This method is applicable for the quantitative determination of XDE-638 and its
metabolites in soil and sediment. The method measures XDE-638, the 5-OH, BSTCA,
BSA, sulfonamide, and the.2-amino-TP metabolites over the concentration range

. 3.0-100 ng/g with a validated limit of quantitation of 3.0 ng/g. Chemical names and
structures for these compounds are given in Table 1.

OMe

© . XDE-638
CAS No:219714-96-2

'PRINCIPLE - - -

" Residues of XDE-638 and its metabolites are extracted from soil or sediment using an
acetonitrile:1.0 N hydrochloric acid solution (90:10 v/v). An aliquot of the extract is
- concentrated to remove the acetonitrile and then diluted with 0.1'N hydrochloric acid.
The extract is purified using an HLB solid-phase extraction plate (SPE). The SPE plate
" is washed with a water:methanol solution (95:5 v/v) before XDE-638 and its-
metabolites are eluted from the SPE plate with an acetonitrile:methanol solution
(80:20 v/v). The eluate is evaporated to dryness and reconstituted witha -
water:acetonitrile:methanol:acetic acid solution (90:5:5:0.1) containing a stable 1sotope _
- of XDE-638 as internal standard (ISTD). The final solution is analyzed by hquld '
chromatography with tandemn mass Spectrometry (LC/MS/MS)
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SAFETY PRECAUTIONS
Each analyst must be acquainted with the potential hazards of the reagents, products
and solvents used in this method before commencing laboratory work. SOURCES OF
INFORMATION INCLUDE MATERIAL SAFETY DATA SHEETS, LITERATURE,
AND OTHER RELATED DATA. Safety information on non Dow AgroSciences LLC
products should be obtained from the container label or from the supplier. Disposal of

reagents, reactants, and solvents must be in compliance W1th local, state, and federal
laws and regulations. :

Acetonitrile and methanol are flammable and volatile and should be used in well--

ventilated areas away from ignition sources.

Acetic acid and hydrochlonc acid are corrosive and can cause severe burns. Itis - -

imperative that proper eye and personal protection equipment be worn when handhng |
these chemicals.

EQUIPMENT (Note 12.1)
Laboratory Eguipmeﬁt

Balance analytical, ModelAElOO Mettler Instrument Corporatlon, nghtstown
NJ 08520.

- Balance, analytical, Model P-1200, Mettler Instrument Corporation.

Centrifuge, with rotor to accommodate 40-mL vials, Model Centra-GP8, Internanonal -
Equlpment Company, Needham Heights, MA 02194. :

Evaporator, TurboVap LV, Zymark Corporatlon, Hopkmton, MA 01748.

'Hammer mill, with 3/16-inch screen, Model 2001, AGVISE Laboratories, Inc.,

Northwood, ND 58267.

Oven, Model 0V-490A—2 Blue M Electric Company, Blue tsland IL 60406.

Plpetter adjustable Eppendorf, 10-100 uL, catalog number 05-402-48 Fisher

-Scientific, Pittsburgh, PA 15275.

Plpetter ad_}ustable Eppendorf, 50—1000 uL, catalog number 21 378 83 Fxsher :

. Scientific.

Shaker, Model 601 0, Eberbach Corporation, Ann Arbor, MI 481 06.

+
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U]trasomc cleaner Model 1200, Branson Cleamng Equipment Company, Shelton,
CT 06484.

Vacuum manifold, 96-Well, cataiog number 121-9601, International Sorbent
Technology Ltd, Hengoed, Mid Glamorgan UK and distributed by Jones
Chromatography USA, Inc. Lakewood CO 80228 ‘

Vortex mixer, Model G-560, 801ent1ﬁc Industnes, Inc., Bohemia, NY 11716
Chromatographic Egulpmen (Note 12.1)

Column, analytical, ZORBAX SB-C8, 4.6 x 75 mm, 3.5-um, catalog number

866953-906, Agilent Technologies, Wilmington, DE 19808.

Liquid chromatograph autosampler, Model 11(5_0, Agilent Technologiea.

i,iquid chromatograph binary pump, Model 1100, Agilent Teehno-logies.

Liquid chromatograph degasser, Model 1100, Agilent Technologies.

Mass spectrometer, Model API 3000 Apphed onsystems Foster City, CA 94404.
Mass spectrometer data system, Analyst 1.1, Applied Biosystems. |

GLASSWARE AND MATERIALS (Note 12.1)

Adsorbent, drierite, indicating, catalog number 07-578-4A, Fisher Scientific.
Bottle, 1.0-L PyrexPlus media bottle, catalog number 06-423-3D, Fisher Scientiﬁc.
Bottle, 2.0-L PyrexPlus media bott]e catalog numiber 06-423 3E, Fisher Scwntlﬁc.

Cylinder, graduated m1x1ng, 50-mL catalog number 20039-0050, K1mbIe/Kontes
Vineland, NJ 08360.

Cyhnder graduated m1x1ng, IOO-mL catalog number 20039- 0100 Kunble/Kontes
Vineland, NJ 08360. ) _

_Cyhnder graduated, 500-mL, catalog number C'IOOO 500, Natlonal Sc1ent1ﬁc
Company, Lawrencevxlle GA 30243 : ,

'Cylmder graduated 1000- mL catalog number C7000 1L, National Scientific
Company. : _
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5.8. Cyhnder graduated 2000—mL catalog number C7000-2L Natlonal Scientific
Company o

5.9, Deep-well collection plate, catalog number 121-5203, International Sorbent
- Technology Ltd. :

5.10. Des;ccator Glass, 250 mm LD, catalog number 08-595-E, Fisher Scientific.
5.11 . Dish, 42- mL aluminum weighing, catalog number 08- 732 Flsher Scientific:

5.12.  Flask, volumetrlc 10-mL, catalog number 161- 8986 National Scientific Company, *
Duluth, GA 30097.

5.13.  Flask, volumetric, 100-mL, catalog number 161 -8987, National Sc1ent1ﬁc Company,
_ - Duluth, GA 30097. | |

| 5.14. Prpet, 5-mL disposable sen'oiogical, catalog 'number, 13-666-7D, Fisher Scientific.
. 5.15. Pipet, 3.2-mL disposab.le transfer, eatalog number, 13-711-7, Fisher Scientific.

516 ~ Pipet, volumetric, 0.5-mL, catalog number 261—6016, National Scientific Company.
5.17. Pipet volumetric, 1.0-mL, catalog number 261-6011, National' Scientiﬁc Company.
5.18.  Pipet, volumetric, 2.0- mL, catalog number 261-6012, Nanonal Scxennﬁc Company.
5._19_.. “ Plpet volumetric, 3.0-mL, catalog number 261 -6013, National Sc1ent1ﬁc ‘Company.
5.26. _ Pipet, vqumetr]c, 5.0-mL, catalog number 261-6015, National S<:1ent1ﬁc Company.
g 5._21. - Pipet, volumetric, 10.0-mL, catalog number 261-6020,-Né1tiona1 ScilentiﬁC Company.
522 ~Vial, autosampler, 2-an, catalog number C4000-1, Naﬁonal Scientific Company.
523.  Vial, écintillation 20-rnL catalbé number 03-337-7, Fieher Scientiﬁcl

. 524, Vialcap, for autosampler vial, catalog number C4000-54B Natlonal Scrennﬁc
o Company : : ‘

5.25. . Vial, 40-mL, with PTFE lmed SCrew cap, catalog number B7800—6 National Scientific
' Company , .

- 5.26. | Waters HLB SPE plate, 30-mg packmg, catalog number WAT 058951 , Waters,
- - M1Iford MA 01757. ' '
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REAGENTS, STANDARDS, AND PREPARED SOLUTIONS (Note 12.1.)

_ .Reagents ‘

Acetic acid, catalog number A385-500, Fisher Scientific.

Acetomtnle, HPLC grade, catalog number 2856 Ma]]mkrodt Baker Inc., Paris,
KY 40361 ' :

Hydrochlonc ac1d 0 I N, catalog number SA54 1, FlShCI' Scientific.

Hydrochloric acid, 1.0 N, catalog number SA48-1, Fisher Scientific.

‘Methanol, HPLC gradc catalog number 3041, Mallinkrodt Baker Inc.

Water, HPLC grade, catalog number WX0004-1, Fisher Sc1ent1ﬁc
Standards '

2-amino-TP metabohte of XDE-638: 5 8- dlmethoxy[l 2 4]tr1azolo[1 5-c]pynrmd1n 2-
amine,

"BSA tnethylammomum salt of XDE-638: 2-(2,2- dlﬂuoroethoxy) 6- (tnﬂuoromethyl)

benzenesulfomc ac:1d

" BSTCA triethylammonjum salt of XDE 638: triethylammonium 5-[[[2-(2,2-

difluoroethoxy)-6- (tnﬂuoromethyl) phenyl]sulfonyl]amino}-1H-1,2,4- tnazole 3-
carboxyhc acid.

5-OH metabolite of XDE-638: 2-(2,2-difluoroethoxy)-N-(5, 6-d1hydro 8-methoxy-5- :

'oxo[l 2 4]tnazolo[l 5- c]pymmdm- -yl)-6-(tnﬂuoromethyI)-benzenesulfonamxde

_ Sulfonam1de metabohte of XDE-638: 2- (2 2-d1ﬂuoroethoxy)-G-(tnﬂuoromethyl)
- benzenesulfonanude :

- XDE-638: 2-(2,2- dlﬂuoroethoxy)-N-(S 8-d1methoxy[1 2 4]tr1azolo[1 5- c]pynmldm-z- |

yl) 6-(tr1ﬂuoromethyl)—benzenesu]fonarmde

' Compounds can be obtained from Test Substance Coofdin'atbr, Dow AgroSciences .
. LLC, 9330 Zionsville Road, Building 304, Indianapolis, IN 46268-1054. ‘
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Stable isotope of XDE-638: 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy
[1,2,4]triazolo[1,5-c]pyrimidin-2-yl-2-"C-3,4-"N,)-6-(triflucromethyl)-
benzenesulfonamide.

Compound can be ebtained from Specialty Synthesis Group, Dow AgroSciences LLC,

. 9330 Zionsville Road, Building 306, Indianapolis, IN 4'6268-1_054.

Prepared Solutions

acetonitrile/1.0 N hydrochloric acid (90:11 0)

Measure 200 mL of 1.0 N hydrochloric acid into a 2.0-L bottle using a 500-mL
graduated cylinder. Measure 1800 mL of acetonitrile using 2.0-L graduated cylinder
and add to the bottle. Cap the bottle and mix. Allow the solution to equilibrate to room
temperature. ' '

acetonitrile:methanol:acetic acid (50:50:0.1)
Add 1.0 mL of acetic acid into a clean 1.0-L bottle. Measure 500 mL of acetonitrile
using a graduated cylinder and add to the bottle. Measure 500 mL of methanol using a

graduated cylinder and add to the bottle. Cap the bottle and mix. Allow the solution to
equilibrate to room temperature before use, :

acetomtnle methanol (80:20)

' Add 80 mL of acetonitrile and 20 mL of methanol to a 100-mL bottle using a

measuring cylinder. Cap the bottle and mix the solution. Allow the solution to
equlhbrate to room temperature before use. ‘

water:acetic acnd (100:0.1)

Add 1.0 mL of acetic acid into a clean 1.0-L bottle. Measure 1.0 L of HPLC grade
water using a graduated cylinder and add to the bottle. Cap the bottle and mix. -

water:methanol solution (95:5 v/v)

Pipette 5.0 mL of methanol into a 100-mL volumetﬁc flask and dilute to volume with
water. Mix the solution and allow to equilibrate to room temperature before use.

water acetonitrile: methanol acetlc ac1d (90:5: 5:0. 1)

Add 50 mL of methanol and 50.0 mL of acetonitrile into a clean 1. O-L bottle usinga -
graduated cylinder. ‘Pipette 1.0 mL of acetic acid into the bottle. Add 900 mL of water

“to the bottle using a graduated cylmder Mix the SOluthIl and allow to ethbrate to - .

room temperature before use.

© GRM 0131 - ; o e . Pages
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PREPARATION OF STANDARD SOLUTIONS (Note 12.2)

Preparation_of Internal Standard Solution

Weigh 0.010 g of the stable-isotope labeled XDE-638 into a 20-mL vial and dissolve
the compound in 10.0 mL of acetonitrile to obtain a 1000-pg/mL stock solution. ‘

Pipette 1.0 mL from the 1000-ug/mL solution prepared in Section 7.1.1. into a 10-mL _
volumetric flask and dilute to volume with acetonitrile to obtain an XDE-638
stable-isotope solution at 100.0 pg/mL.

Pipet 1.0 mL of the 100-ug/mL XDE-638 stable- iéotope solution prepared in Section
7.1.2 into a 10-mL volumetric flask and dilute to volume with acetomtnle to obtain an
XDE-638 stable-isotope solution at 10.0 pg/mL. :

Pipet 1.0 mL of the 10-pg/mL XDE-638 stable-isotope solution prepared ‘in,Section
7.1.3 into a 10-mL volumetric flask and dilute to volume with acetonitrile to obtain an
XDE-638 stable-isotope solution at 1.0 pg/mL.

Pipet 5.0 mL of the 1.0 pg/mL XDE-638 stable-isotope solution prepared in Section
7.1.4 mto a 1.0-L volumetric flask. Add 50 mL of acetonitrile, 50 mL of methanol and
1.0 mL of acetic acid into the flask. Add approximately 850 mL of water into the flask.
Swirl the flask and allow the solution to equilibrate to room temperature before diluting
to volume with water to obtain a working XDE-638 stable-isotope solution at

0.005 pg/mL .

Preparation of XDE-638 and Metabblites Spiking Sojutions

Weigh 0.0100 g of 2-amino-TP of XDE-638 into a 20-mL scintillation vial and dissolve
the compound in 10.0 mL of acetonitrile to obtain a 1000-pg/mL stock solution.

Weigh 0.0133 g of BSA triethylammonium salt of XDE-638 (equivalent to 0.01 g of
the BSA metabolite) into a 20-mL scintillation vial and dissolve the compound in

10 mL of acetomtnle to obtam a 1000-pg/mL stock solution. '
Weigh 0.0139 g of BSTCA tnethylammomum salt of XDE-638 (eqmvalent t0 0.01 g of
the BSTCA metabolite) into a 20-mL scintillation vial and dissolve the compound in -
10.0 mL of acetonitrile to obtain a 1000-pg/mL stock solution. :

Weigh 0.0100 g of 5-OH of XDE-638 into a 20-mL scintillation vial and dissolve the
compound in 10.0 mL of acetonitrile to obtain a IOOQ-p.g/mL stock solution. '

Weigh 0.0100 g of sulfonamide of XDE-638 into a 20-mL smnhllﬁtmn vial and

solution.

GRM 0131 L : e " Page7
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Welgh 0.0100 g of XDE-638 into a 20-mL scintillation vial and dissolve the compound
in 10.0 mL of acetonitrile to obtain a 1000- ng/mlL, stock solution.

Pipette 1.0 mL from each of the 1000-pg/mL solution prepared in Sections 7.2.1-7 2.6
into a 100-mL volumetric flask and dilute to volume with

" water:acetonitrile:methanol:acetic acid {90:5:5:0.1) to obtain a solution contalmng

XDE 638, 5-OH, BSTCA, 2-amino-TP, BSA, and sulfonamide at 10.0 pg/mL.

Pipette 10.0 mL of the 10.0-pg/mL mixed standard prepared in section 7.2.7 into a
100-mL volumetric flask and dilute to volume water:acetonitrile:methanol:acetic acid
(90:5:5:0.1) to obtain a solution containing XDE-638, 5-OH, BSTCA, 2- amino-TP,
BSA, and sulfonamide at 1.0 pg/mL

Pipette 10.0 mL of the 1.0-pg/mL mixed standard prepared in section 7.2.8 into a
100-mL volumetric flask and dilute to volume with water:acetonitrile:methanol:acetic
acid (90:5:5:0.1) to obtain a solution containing XDE-638, 5-OH, BSTCA, 2-amino-
TP, BSA and sulfonamide at 0.1 pg/mL. . : :

Preparation of XDE-638 and Metabolites Calibration Solutions

Prepare caﬁbr’aﬁon standard sblutlbns'm water:acetonitrile:methanol:acetic acid
(90:5:5:0.1) from the 10.0-pg/mL mixed standard (Section 7.1.7) over the range
0.00025-0.05 pg/mL as descnbed below.

. Original - Ahquot of : _
Standard . Original . Final Soiln. Calib Soln. - Equivalent
Concentration - Standard * Volume Final Conc. Sample Conc.
pg/mL _ ..ombL -~ mL pg/ml ng/g
10.00 .- 100 100 .. Loo N/A
100 - 100 - 100 “0.10 - v N/A
1.00 7 . 5.0 100 - - 0.05° i 266.7
100 - 35 100 - 0.035° . 1867
1.06 . . 2.0 100 0.02* - - 106.7
010 . 100 100 : 0.01* 533
010 5.0 - 100 - 0.005° . 26.7
 0.10 1.0 . 100 .. 0.001° - 53
0.10 . 0.5 . 100 0.000s* @ 27
0.10° 0.25 100 . 0.00025" - . 1.4

* Add 0.5 mL of a 1.0-ug/mL XDE-638 stable isotope internal standard solution
(prepared in Section 7.1.4.) to each volumetric flask prior to making to volume with -
mobile phase to give calibration standards contammg 0.005 pg/mL of XDE 638
stable-isotope internal standard.

GRM01.31 " IR | - - ‘Pages
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8. LIQUID CHROMATOGRAPHY/TANDEM MASS SPECTROMETRY (l' _C/MS/MS)

8.1, Typical Liquid Chromatography Operating Conditions (Note 12.3.)

Instrumentation:

Column:

Column Termnperature:
Injection Volume:
Run Time:

Mobile Phase:

Flow Rate:

(Gradient:

Agilent Model 1100 autosampler

Agilent Model 1100 binary pump
Agilent Model 1100 degasser

PE SCIEX API 3000 LC/MS/MS System
PE SCIEX Analyst 1.1 data system -

Zorbax SB C8
4.6 x 75 mm, 3.5-um

35°C

40 nL

. 16 minutes

A —methanol:acetonitrile with 0.1% acetic acid
B —water with 0.1% acetic acid

900 pL/min, 150 pL/min split to ESI source

Time, min . - A% . B,% .

0.0 10 - 90
0.5 - 10 90
13.0 - 90 10
13.1 . 10 . 90

160 100 90 -

- 8.2.. Typical Mass_ Sg'ectromet_x_‘x' Qperating Conditions

 API 3000:

Interface:
Scan Type: -
Resolution:

* Curtain Gas (CUR):

Collision Gas (CAD): -

Temperature (TEM):
Ion Source Gas 1 (GS1):
Ion Source Gas 2 (GS2):
Period 1 N :
Time: -

. GRMO0131.

TﬁrbolonSpray

. MRM

Q! - unit, Q3 ~ low’

14

4.0,

-425°C

10
7000

6.25 mixiutes
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. 8.3.

8.4,

8.5.

Polarity:

~ IonSpray Voliage (IS)

_ Compound

2-amino-TP

Period 2

- Time:

Polarity:
IonSpray Voltage (IS)

Compound .

5-OH
BSTCA"
BSA
Sulfonamide

Period 3
Time: -
Polarity:
IonSpray Voltage (IS)

Compound )
XDE-638

Stable Isotope of
XDE-638

: Ty;pica'l Mass Spectra

Positive

5500
lon m/z .
Q1 Q3
196.1 . 181.2

3.50 minutes

Negative
-4300
lon m/z
Q1 Q3
468.0 385.8
415.0 329.0
.305.0 176.0

304.0 78.0°

3.25 minutes

Positive
5500
- Ion m/_z
Q1. : Q3
484.0 195.0

4870 - 198.0

Time, ms

150

Time, ms

150
150
150
150 .

Time, ms

150
150

Dow AgroSciences LLC

Study ID: 011245
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CE, v

29

CE,v

-26
-22
.40
-48

CE, v

37
37

Typical mass spec.tra and product ion spectra of XDE-638, metabolites of XDE-638,

Tygical Calibratic')n Curve

- and internal standard are presented in Figures 1-7.

Typical cahbratlon curves for the detenmnatlon of XDE- 638 and metabolites of
XDE-638 in soﬂ are shown in F1gures 8- 13

Txpncal Chromatog;am

Typlcal chromatograms for a calibration standard control soil extract, and control soil
extracts fortified at limit of quantltatlon 3.0ng/g (LOQ) and the hxghest fortified level

GRM 01.31 -

are presented in Flgures 14-17.

Page 10



9.1

9.2
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9.33.

9.34.
9.3.5.

936,
937
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‘Method Valldatlon o “ o ' ,7 : .

At least one control fortified at the limit of detectlon

Sample Prggaratlon |

_ Samgle Analxsm forXDE 638 and Metabohte S § _-'—:{7:_;“:':7 . W

. Dow AgroSciences LLC.
. . . % StudyID:011245
e o Page30

. o
i . . R

. DETERMINATION OF RECOVERY OF XDE 638 AND METABOLITES IN soIL

AND SEDIMENT

L

: .Unless otherwxse specrfied a sample set should contam the followmg samples

At least one reagent blank. -
At least one control. - -

At least two controls fortified at the limit of quantltatlon

At least one control fortified at a h1gher concentration. R

S w0 I S

i

| | Prepare soil samples for analysis by freezing the soil with dry ice and then grinding or -
chopping with a hammer mill equipped with a 3/16-inch screen size. For sed1ment- e
E samples, t_horoughly stir the sediment prior to use. o : oL

-

.Welgh 5+0.1 g portlons of the control soil or sedrment into a series of 40-mL vials.

For preparing fortified samples, add appropriate aliquots of the approprlate splkmg
solutions to obtam concentranons ranglng from 1.0 to 100 ng/ g S

'Add 25 mL of the acetonitrile/ I.ON hydrochlonc acrd (90 10) extractxon solutlon to .
. each sample V1a1 Cap the vial w1th a PTFE- hned cap. ﬂ_i; R ‘

Shake the sample v1a1 for a minimum of 60 mlnutes ona remprocatmg shaker at _
approx1mately 180 excurslons/mmute o TR CTe

Centnfuge the sample vial for approxnnately 5 mmutes at 2000 rpm SR

‘Decant the extractlon solutron into a clean 50 mL graduated cylmder

- .

Add an add1t1onal 15 mL of the acetomtnlel 1. 0 N hydrochlonc ac1d (90 10) extractmn

_solunon to each sample v1al _ ST e S

Cap the v1a1 w1th a PTFE- hned cap and vortex the sample to break loose the soﬂ layer
formed durmg centnfugatlon ' . : S . -

B ;.

~Shake the sample vial for a m1n1n‘li1m of 30 mrnutes ona recxbrocatlﬁg'shaker at’

approximately 180 excu.rsmns/mmute Centnfuge the sample V1al for approxnnately
5 mlnutes at 2000 rprn . N ‘ e

I AN
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Decant the soil extract to the cylihder from Step 9.3.5 and adjust final volume to
40.0 mL with additional extraction solution and mix thoroughly. -

Transfer a 4.0-mL aliquot of the extraction solution from Step 9.3.9 into a clean 40-mL
vial. SR ' | | '

Evaporate the extracts to near dryness (approximately 50-100 pL should remain in the
vial) using a TurboVap evaporator set at 40 °C and a nitrogen pressure of 20 psi.

Do not evaporate to dryness. Remove each vial from the evaporator as soon as .
evaporation is complete. o

| Add 4.0 mL of 0.1 N hydrochloric acid to each vial, vortex mi'x‘ and sonicate for '

approximately 30 seconds.

Purify the samples using the following SPE procedure (Note 12.4.):

| _ a. Condition a Waters HLB 96-well plafe (30-mg) with 0.2 mL of methanol followed

by 1.0 mL of 0.1 N hydrochloric acid (dry the plate under full vacuum for
10 seconds between solvents). S

b. Transfer 1.50 mL of'the sample solution from Step 9.3.10 to the 96-well plate.

9.3.13.

Draw the sample through the plate at approximately 1 mL/min, discarding the
eluate. Dry the plate under full vacuum for 10 seconds after sample has eluted.

c.. Wash the plate with 1.0 mL of wat.er:méthano} solution (95:5-v/v), discarding the
eluate. Dry the plate under full vacuum for 10 seconds after the sample has all
passed through the plate. - ' '

d. Elute the XDE-638 and metabolites from the plate at approximately 1 mL/min with

- two 1.0-mL aliquots of acetonitrile:methanol (80:20), collecting the eluate'ina

" - 2-mL deep well rack. (Allow the elution solvent to soak on the plate for» -
approximately 30 seconds before elution.) | o

Using a transfer pipet, transfer the extracts to a clean 40-mL vial and evaporate the

extracts to dryness using a TurboVap evaporator set at 40 °C and a nitrogen pressure of

10 psi. o A S - .
L

' Imhtediaté{]:r remove the sdmpfe Jfrom the evaporﬁtbr' when completely dry.

'93.14.

9.3.15.

Reconstitute' the samples in 1.0 mL of 0.005-pg/mL XDE-638 stable-isotope internal
standard in methanol:acetonitrile:water:acetic acid {(5:5:90:0.1). Sonicate and vortex
mix the sample vials for approximately-30 seconds. ‘ s

Transfer the samples and standards to a 2-mL autosampler vial and seal with a cap.
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10.:

10.1.

10.1.1.

10.1.2.

10.1.3.
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o

Analyze the sai‘nple along with the calibration standards using the LC/MS/MS
conditions listed in Section 8." For samples which contain XDE-638 and metabolite

- concentrations >0.05 pg/mL dilute with the 0.005-pg/mL XDE-638 stable-lsotOpe

internal standard in methanol:acetonitrile:water:acetic acid (5:5:90:0.1) to give a
concentration <0.05 pg/mL. Determine the sultablhty of the chromatographlc system
using the following criteria: '

a. Standard curve lmeanty Determnine that the correlation coefﬁment equals or
. exceeds 0.995 for the least squares equation which describes the detector response as
a function of standard curve concentration.

- b. Appearance of chrornatogram-s: Visually determine that the chromatograme

.resemnble those shown in Figures 14-17 with respect to peak response, baseline noise,
and background interference. Visuaily determine that a minimum signal-to-noise
ratio of 5:1 has been attained for the 0.00025-ug/mL calibration standard (equivalent
to approximately 1.5 ng/g of analyte in soil or sediment). _

CALCULATIONS

Calculation of Percent Recovegg for XDE-638

Inject a series of calibration standards (Seetion 7.3.) as described in Section 8 and

‘determine the peak areas for the analyte and the internal standard as indicated below.

XDE-638 | -m/z Q1/Q3 484/195 (quantitation)
XDE-638 stable isotope m/z Q1/Q3 487/198 (intemal standard)

For each standard, calculate the quantitation ratio. For example, usmg the data for »
XDB-638 from Flgure 14 (f) :

peak area of quantitation ion
- peak area of internal standard ion

- Quantitationratioc’ = -

| peak area for m/z Q1/Q3 484/195
- peak area for m/z Q1/Q3 487/198

" Quantitation ratio . o=

Quantitation ratio L= 9.89¢3
- C . 8.41¢4
" Quantitation ratio . =_' ' | 0.118

Prepare a standard curve by plotting the ratio of the concentratlens of the

analyte/internal standard on the abscissa (x-axis) and the respectlve quantitation ratio on

~ the ordinate (y-axis) as shown in Figure 8. Using linear regression analysis (13.1.) -
forced through zero (Note 12.5), determme the equatlon for the curve with respect to

the absc1ssa
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For example, using ﬁriear regression "wi.th the XDE-638 data from Fi gure 8:

X _ [ Y - intercept
‘ {slope/int std conc}
XDE-638conc. . XDE - 638 quantitation ratio — intercept
(ng/mL) ' {1.19/0.005} - '
XDE - 638 conc. _ (XDE-638 quantitation ratio—O))
g 238 ‘

' (ug/ml)

10.2. = Calculation of Percent Recovery for XDE-638

- 10.2.1.  Determine the gross concentration in each recovery sample by substituting the

quantitation ratio obtained into the above equation and solving for the concentration.

For example, using the data for XDE-638 from Figure 16f:

XDE - 638 conc. L [XDE-638 quantitation ratio—OJ ‘
~ (gross pg/mL) ' o 238 -
" 'XDE-638 conc. o (0.11486—0)}
- . (grosspug/mL) S\ - 238
‘XDE-638conc. - -
= 0.000483 pg/mL

(grosspg/mL)

Convert the concentration of pg/mL to ng/g as follows: . |

(40mL/1.5mL)x 1000

- XDE-638 conc. " __— 6606483 g/mL
(grossng/g) o ‘ ' : e
 XDE-638conc. - -  asEnge
. . = 2.58ng/g

(osy
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10.2.2. Détermine the net concentration in each recovery sample by shhtracting the apparent
- XDE-638 concentration in the control sample from that of the gross XDE—638
concentratmn in the recovery sample :
~For example usmg the data from Flgure 15f and 16f

XDE-638 conc. . = . XDE-638 conc. - XDE-638 conc. ~ -

(netng/g) - = - ‘ o (gross ng/g) | {control ng/g)
' XDE-638 conc. - .=. 2.58ng/g-0.0ngg |
(net ng/g) o o
 XDE-638conc. .=. 2.58ng/g ’-.
(net) i

- 1023, Detenmne the percent recovery by dividing the net concentratlon of each recovery o
' L sample by the concentratlon added. : e A

-' Conc Found )

- Recovery - = ConcFound ihh0,
T 'ConcAdded
" Recovery” = .-‘@XIOO%
e 300 u
Recovery = . - = 86%
10.3.  Determination of XDE-638 Residuee in Soi-I'or‘Sedi"ment' ' |

10.3.1. Determine the gross concentration in each treated sample by substitutiﬁg the
quantitation ratio obtained into the equation for the standard calibration curve, and
. calculatmg the uncorrected re51due result as descnbed m Sectlons 10 2.1 and 10.2. 2.

10.3.2. For those analytes that requlre correction for method TECOVeEry,; ise the average recovery
"~ , ofall the recovery samples ﬁ'om a glven samp]e set to correct; for method efﬁc1ency

For example using the XDE- 638 data from Figure 16f and the average recovery from
- Table 2 for the sample analyzed on 04-Dec-2001 B Lo

" XDE-638conc. . - ="-‘ - XDE-638 conc. x' 5_160 N
(eorrected D_S/ g) , (81' 05_5 ng/g) _Average % recovery
. XDE-638conc. . : =!' 258 ng/g x %

(corrected ng/g)

GRM 01.31 Page15 .



Dow AgroSciences LLC
Study ID: 011245
Page 35

X]jE-638 cone, J : ' ' ;.

(correctedng/g) 311 ngfg ‘

10.4. Calculation of Percent Recovery for 5-OH Metabolite. Sulfonamide, BSTCA, BSA. and. -
2-Amino-TP ' : ' :

* 10.4.1.  Inject a series of calibration standards as described in Section 8 and determine the peak
areas for the analytes. . .

5-OH of XDE-638  mi QUQ3 468/386

sulfonamide of XDE-638 . m/zQ1/Q3 304/78

BSTCA of XDE-638 - m/z Q1/Q3 415/329
BSA of XDE-638 m/z Q1/Q3 305/176
2-Amino-TP of XDE-638 m/z Q1/Q3 196/181

10.4.2.  Prepare a standard curve by plotting the concentration of the analyte on the abscissa
(x-axis) and the respective peak area on the ordinate (y-axis) as shown in Figure 9-13.
Using linear regression analysis forced through zero, determine the equation for the
curve with respect to thé abscissa. :

For examplé, using linear reg'réssion (13.1.) with the data from Figure 9:

X = Y —intercept
. slope
5-OH conc. o ( 5- OH peak area — intercept)
(ng/mL) : 1.51e7
: 5-0Hcon<;. S (S—OHpeakarea—O)]" -
(ug/mL) |  L.5le7 '

10.5.  Calculation of Perceht Recovery for S-dH Metabollite

10.5.1. Determine the gross concentration.in each recovery sample by substituting the area
obtained into the above equation and solving for the concentration.

For example, using the data for 5-OH metabolite frorn Figure 16e:

i

5-OHconc. . - [S-OHPeakarea—O))_
(gross ug/mL) . 1.51e7 '
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5-OHconc. - a (7.75'33 - O))
(grosspg/mL) - 1.51e7
5-0H coﬁc.

X 0.000513 pg/mL
(grosspg/mL) |

Convert the concentration of p.g/mL to ng/g as follows

5-0H cone. |
c _ 0.000513 pg/mL. x (40mL/15mL)xIOOO
(grossng/g) = - _ . 5g
5-OHconc. : S :
‘ = 2.74 ng/g
- (gross) :

10;5.2. Determine the net concentration in each recovery sample by subtracting the apparent
5-OH concentration in the control sample from that of the gross 5-OH metabolite
concentration in the recovery sample.

For example, using the data from Figures 15¢ and 16e:

5-OH conc. | = " 5-OH conc. - 5-OH conc.

(net ng/g) - (grossng/g) (control ng/g)
i 5-OH conc. - = 274ng/g-00ngle
! (netng/g) -
' 5-0OH conc. | o= 2.74 ng/g
- (netng/g) |

10.5.3. Determine the percent recovery by dividing the net conceiliration of each recovery -
sample by the theoretical concentration added. :

Conc.Found

Recovery . . - = OG- TOURC S 100%
. Conc. Added .

‘Recovery = %‘T-—-;ig—xloo% §
- Uungig .

' Reéovery = 91% -
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10.6.  Determination of 5-OH Metabolite in Soil or Sediment

' 10.6.1. Determine the gross concentration in each treated sample by suBstituting the area
obtained into the equation for the standard calibration curve, and calculating the
uncorrected residue result as described in Sections 10.5.1 and 10.5.2.

For those analytes that require correction for method recovery, use the average recovery
of all the recovery samples ﬁom a given sample set to correct for method efficiency.

For example, using 5-OH data from Figure 16¢ and the average recovery from Table 3
for the sample a.nalyzed on 04-Dec-2001: :

5-0OH conc. _ | | 5-0OH conc. - 100 ‘
= X
(corrected ng/g) (gross ng/g) Average % recovery
5-0OHconc. o
= 2.74 ng/g x @
(corrected ng/g) - 95
5-0H conc. B 5 88
(cortected ng/g) = . 288ngle

| 10.7. Determination of Soil Moisture

10.7.1.  Accurately welgh all-g portxon of soil into a tarred alummum welghmg dISh
.10.7.2. Place the sample In an oven at 110 °C and allow to dry for a minimum of 16 hours.

10.7.3. Remove the sample frorn the oven and place in a dessicator containing Drierite
adsorbent. Re-weigh the sample when it has cooled to room temperature.

.10.7.4. Calculate the percent moisture (dry we_iéht basis) as follows:

 water, g

Percent Moisture = — 2 % 100
(dry weight basisy . drysoil,g |
, (sample'weightgj (sample welghtJ .
Percent Moisture ™ = . before drying, - after drying g x 100
(dry weight basis) =~ sample weight after drying, g :
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10.8.1.

10.8.2.

'10.8.3..

11.
11.1.

11.1.1.
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Determination of Dry Weight Concentrations of XDE-638 and Metabolites in Sediment

_and Soil

Determine the analyte concentrations in the sample as described in Sections 10.3. and
10.6. _

Determine the soil moisture as described in Section 10.7.

Determine the dry weight analyte concentrations in the samples as follows:

XDE-638Conc. .= XDE-638Conc. x (1 N A)Nic;lgturej

 (dry weightng/g)  (0g/e)
RESULTS AND DISCUSSION |
Method Validation
Recovery Levels and Precision
A method validation study was conducted to determine the recovéry levels and the

precision of the method for the determination of XDE-638 and metabolites in soil and
sediment:- The results are summarized below and listed individually in Tables 2-7.

Average Recovery - Standard Deviation

" Compound - Matrix_ % %

XDE-638 : Soil/Sediment - 84 54
5-OH Metabolite Soil/Sediment - 95 4.6
Sulfonamide Metabolite  Soil/Sediment 86 : 6.2
BSTCA Metabolite Soil/Sediment ' 86 - . 4.4
BSA Metabolite - Soil/Sediment 94 : . 6.3
2-Amino-TP Metabolite  Soil/Sediment ' 97 10.2

For XDE-638 and métabolitcs analysis, all of the individual recovery samples in the
case of each of the analytes were between 70 and 120% with standard deviations less _

. than 20%.

11.1.2.

- of the standard calibration curve.

Standard Curve Lineaﬁty

For the linear regression analysis, the correlation coefficients (r) were greater than

- 0.999 for each of the analytes for all of the calibration curve determinations during the

method validation. The results indicate linearity of the detector response as a function
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Calculated Limits of Quantitation and Detection

Following established guidelines (13.2), the limits of quantitation (LOQ) and detection -
(LOD) were calculated for all six analytes using the standard deviation from the 3-ng/g
recovery results. The LOQ was calculated as'ten times the standard deviation (10s),
and the LOD was calculated as three times the standard deviation (3s) of the results of
the analysis of 12 samples for each analyte. The results are summarized below and
individual values are presented in Tables 2-7. :

Average  Standard  Limitof  Limitof

Compound ~ Matrix Recovery Deviation Detection Quantitatio
__nglg () (33) (10s)
XDE-638 Soil/Sediment 2.53 0.19 0.58 1.94
5-OH .-~ Soil/Sediment 2.92 0.22 0.67 2.23
Sulfonamide Soil/Sediment = 2.77 0.19 056 - 1.87
BSTCA = Soil/Sediment 2.62 0.18 053 1.77
BSA- - Soil/Sediment 2.98 0.18 . 0.53 1.78
2-Amino-TP Soil/Sediment 2.94 0.34 1.01 3.36

The calculated LOQ supported the validated LOQ of 3..0 ng/g fdr all analytes; Since the

' lowest level of fortification for recovery samples was 3.0 ng/g for.each analyte, the

method LOQ is considered to be 3.0 ng/g.

Similarly, the calculated LOD for all analytes ranged from 0.53 to 1.01 ng/g for all

‘analytes.

-11.2.

Confirmation of Residue Identity

The presence of XDE-638 and met;s.bolites is confirmed by comparing the liquid
- chromatography retention times of the analytes in the calibration standards with those

11.3.

GRM 01.3

found in the samples as well as by the MS/MS transitions monitored. Due to the highly
specific nature of the MS/MS transitions monitored during detection, no further '
confirmation technique is required. '

A_ssax Time and Stopping Points

A typical analytical run would consist of a minimum of eight standards encompassing
the expected range of sample concentrations, a reagent blank, a control (a non-fortified
sample), a minimum of three fortified controls (two of which must be at the LOQ), and
19 samples. This typical analytical set can be prepared in approximately 4 hours
followed by the chromatographic analysis. : :

There are no acceptable stopping points during sample extraction and cleanup due to

the instability of some of the rhetabolites. Samples can be stored overnight ma -
refrigerator at step 9.3.13 with no significant loss in analyte recovery.
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121
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Standardization of HLB SPE Elution Profile
Add 100 pL of a 1.0-pg/mL mixed standard (Sectlon 7.2.8) into 10. 0mL of
0.1 N hydrochloric acid.

a. Condmon a Waters HLB 96-well plate (30-mg) with 0.2 mL of methanol followed
by 1.0 mL 0.1 N hydrochlornic amd (dry the plate at full vacuum for 10 seconds
between solvents.)

b. Transfer 1.50 mL of the sample solution from Step 11.4.1 to the 96-well plate.

Draw the sample through the plate at approximately 1 mL/min collecting the eluate
in a deep well collection rack. Dry the plate at full vacuum for 10 seconds after
sample has eluted. :

- c. Wash the pfate with 1 mL of water:methanol (95: 5 v/v) solution, collecting the

eluate in a deep well collection rack. Dry the plate at full vacuum for 10 seconds
after the sample has all passed through the plate

d. Elute the XDE-638 and metabolites from the plate at approximately 1 mL/min with
three 1.0-mL aliquots of acetonitrile:methanol (80:20), collecting the eluate in
separate 2-mL deep-well racks. :

Using a transfer pipet, transfer the three 1.0-mL aliquots of acetonitrile:methanol
(80:20) to a clean 40-mL vials and evaporate to dryness using a TurboVap evaporator
set at 40°C and a nitrogen pressure of 10 psi. ' :

Reconstitute the samples from Step.l 1.4.2.1n 1.0 mL of 0.005-pg/mL XDE-638
stable-isotope internal standard in methanol:acetonitrile:water:acetic acid (5:5:90:0.1).
Sonicate and vortex mix the sample vials for approximately 30 seconds.

Transfer the samples from Sections 11.4.1 b, 11.4.1.c and 11.4.3'to a 2-mL autosampler

vial, and seal the vial with a cap. Analyze the samples along with the calibration
standards. Calculate the percent recovery as described in Section 10.

Typical elution profiles are illustrated in Figure 18. If the elution profiles differ from
those shown, adjust the volume of acetonitrile:methanol (80:20 v/v) to be collected in
Step 9.3.13.d. -

'NOTES

Eqmpment glassware materials, reagents, and chemicals considered to be equivalent to
those specified may be substituted with the understanding that their performance must
be confirmed by appropriate tests. Common laboratory supphes are assumed to be

. readily avallable and are, therefore, not hsted
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122.  Section 7 provides suggested concentrations for calibration standard prepération.. Other
- dilution schemes may be followed. - ' : '

12.3.  The data presented in this method was generated using a Sciex 3000 API 3000 in
optimal condition. Operating conditions may be modified to obtain optimal separation
or sensitivity. However, method performance will be compromised by increasing
Injection volume to compensate for low instrument sensitivity, :

124.  Before using each lot of HLB SPE Platés, determine the elution profile as described in
~ section 11.4., - ' ) : .

12.5. " Linear Regression analysis using 1/x weighting or quadratic curve fit may also be used.
13.  REFERENCES

13.1. Freund, J.E; Willianis, F. J. Dictionary/Outline of Basic Statistics; Dover: New York,
1991; p 170. ‘ ‘ _ _ ‘ o

132, Kei'th, L.H; Cmmmett; W.; Deegan, I, Jr.; Libby, R. A,; Taylor, J. K.; Wentler, G.
Anal. Chem. 1983, 55, 2210-2218. :

The information herein is presented in good faith, but no warranty, express or implied, is given
nor is freedom from any patent owned by Dow AgroSciences LLC or by others to be inferred. In|
the hands of qualified personnel, the procedures are expected to yield results of sufficient
|accuracy for their intended purposes, but recipients are cautioned to confim the reliability of
their techniques, equipment, and standards by appropriate tests. Anyone wishing to reproduce or
publish the material in whole or in part should request written permission from Dow
. |AgroSciences LLC. - ' ' s ' : T

*
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Table 1. Chemical Names and Structures for XDE-638, Metabolites, and Internal Standards

Common Name of Compound |

Structure and CAS Name

XDE-638

Molecular Formula: C,(H,,F;N,O.S
Molecular Weight: 483

CAS Number: 219714-96-2

3
- A

FC S{Z})jI } S .
H/ :N‘;k%

OMe

2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy -

[1,2,4]triazolo[1,5-c]pyrimidin-2-yl)-6-

| (trifluoromethyl)-benzenesulfonamide

5-QH Metabolite of XDE-638

Molecular Formula: C,;leF,NSOSS
Molecular Weight: - 469 .

CAS Number: NA

F .

OMe

2-(2,2-difluoroethoxy)-N-(5,6-dihydro-8- -

methoxy-5-0x0[1,2,4]triazolo[1,5-
cJpyrimidin-2-yl)-6-(trifluoromethyl)-

: benzenesulfonamide

Sulfonamide Metabolite of XDE-638 - : F
) F

Molecular Formula: = C,H,F,NO,S }
Molecular Weight: 305 ' d
CAS Number: -  NA . 0

A BC 45\4

NH,

2-(2,2-difluoroethoxy)-6-(trifluorometliyl)- k

benzenesulfonamide

© GRMO131 .
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Table 1. (Cont) Chemical Names and Structures for XDE-638, Metabohtes and Internal

Standard
Common Name of Compound ~ | Structure and CAS Name
BSTCA Metabolite of XDE-638 o e :
Molecular Formula: C12H9F5N405S | .
Molecular Weight: 416 - Q—o
CASNumber: = NA . - : - FC 80, N oM
_ , ‘ ' N 4 _J\
o H NN coom
5-[[[2-(2,2-diflucroethoxy)-6- .
(trifluoromethyl) phenyl]sulfonyl]amino]-
: . 1H-1,2,4-triazole-3-carboxylic acid -
‘BSA Metabolite of XDE-638 . ' , F '
. : F
Molecular Formula:  CH,F,0,S = ‘S
Molecular Weight: .. 306 N ©
CAS Number: . NA | 0PN,
2-(2,2-Difluoroethoxy)-6-(trifluoromethyl)
L - | benzenesulfonic acid
2-Amino-TP Metabohte of XDE 638 _ . /Ti“;
: . | - H Ne :
Molecular Formula: 7H.,NSO2 . : \N_</ N7 SN
Molecular Weight: - 195 , i o H/ o N¢k“/'l
CAS Number: - NA . N | | OCH, |
- {5,8-Dimethoxy([1,2,4]triazolo[1,5-
- : ' -| c]pyrimidin-2-amine
M+3 Stable Isotope of XDE-638 : . e S
Molecular Formula:  “CC,,H,,F, ’NZN,O,S
Molecular Weight: 486 _ Q—o
. CAS Number: _ -- NA . o , '_ By FC ;S{% ISC'/’/leij‘\. -
OMe i
2- (2 2-d1ﬂuoroethoxy)-N -(5,8-dimethoxy .
[1,2,4]triazolo[1,5-c}pyrimidin-2-yl-2-"*C-
"1 3,4-""N2)- 6-(tnfluoromethyl) |
: .benzenesulfonamlde '
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Table 2. Recovery of XDE-638 from Soil and Sediment
Sample ‘ Date of XDE-638, ng/g Recovery® . Statistical
Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 0.000 0.000 -
SN32982701 03-Dec-2001 0.000 0.000 -
SN34120701 04-Dec-2001 - 0.000 0.105 --
SN36984501 04-Mar-2002 1.00 0.89 N/A
SN32982701 04-Mar-2002 1.00 0.56 N/A
SN34120701 04-Mar-2002 - 1.00 0.65 N/A
SN36984501 03-Dec-2001 - 3.00 2,58 86
SN36984501 03-Dec-2001 3.00 2.54 85
SN32982701 03-Dec-2001 3.00 2.23 74
SN32982701 03-Dec-2001 3.00 2.62 87
SN34120701 03-Dec-2001 3.00 - 2.3% 80
SN34120701 03-Dec-2001 - 3.00 '2.95 98
SN34120701 04-Dec-2001 .. 3.00 2.53 84 :
SN34120701 04-Dec-2001 3.00 2.65 88 X= 2.53
SN32982701 04-Dec-2001 3.00 2.56 85 . s= 019
SN32982701 04-Dec-2001 3.00 . 2.58 86 3sb= 058
- SN36984501 04-Dec-2001 3.00 2.46 82 10s¢= 1.94
SN36984501 04-Dec-2001 - 3.00 2.22 74
- Average 84
SD 6.4
RSD 76
. - n 12
. SN36984501 - 03-Dec-2001 - .10.0 8.68 . 87
SN36984501 03-Dec-2001 =~ 10.0 829 83
SN32982701 . 03-Dec-2001 . .10.0 8.65 87 -
SN32982701 -03-Dec-2001 - .. 10.0 -.7.92 79 x= - 839
SN34120701 04-Dec-2001 -10.0 . 8.37 84 s= 028
SN34120701 -04-Dec-2001 10,0 - . 843 84
Average 84
SD 2.8
. RSD "33
n 6
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Table 2. (Cont) Recovery of XDE-638 from Soil and Sediment
Sample - Date of XDE-638, ng/g Recovery® Statistical
Number Analysis Added - Found % . Calculations, ng/g
SN36984501 03-Dec-2001 500 41.98 84
SN36984501 03-Dec-2001 50.0 43.42 87
SN32982701 03-Dec-2001 500 .. 36.11 - 72
SN32982701 03-Dec-2001 50.0 .  43.28 87 X= 4130
SN34120701 04-Dec-2001 50.0 4141 - 83 - s= 268
SN34120701 04-Dec-2001 50.0 41.59 83 o
Average 83
SD .54
RSD 6.5
n 6
SN36984501 03-Dec-2001 100.0 72.24 72
SN36984501 03-Dec-2001 100.0 74.89 - 75
SN32982701  03-Dec-2001" 100.0 84.24 84 o
SN32982701 03-Dec-2001 100.0- 83.98 84 X= 81.12
SN34120701 04-Dec-2001 100.0 85.63 86 s= 596
SN34120701 04-Dec-2001 100.0 85.75 86 S
, Average 81
.SD 6.0
" RSD 7.4
n 6
Overall Average - 84
: Overall SD 54.
Overall RSD 6.5
QOverall n 30

a All calculatxons were performed in Microsoft Excel 97 w1th full p prec151on

b Calculated limit of detection.

¢ Calculated limit of quantitation.

- GRM 01.31. .
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Il Table 3. Recovery of 5-OH Metabolite of XDE-638 from Soil and Sediment
Sample Date of 5-OH, ng/g ‘Recovery* Statistical
Number Analysis Added Found % Calculations, ng/g
SN36984501  03-Dec-2001 - 0.000 0.000 -- |
SN32982701 03-Dec-2001 0.000 0.000 -
SN34120701 04-Dec-2001 0.000 0.000 --
- SN36984501 04-Mar-2002 1.00 0.98 N/A
SN32982701 04-Mar-2002 1.00 1.29 N/A
SN34120701 04-Mar-2002 1.00 1.15 N/A
SN36984501 03-Dec-2001- 3.00 2.74 91
SN36984501 03-Dec-2001 3.00 2.65 88
SN32982701 03-Dec-2001 3.00 2.97 99
SN32982701 03-Dec-2001 3.00 -3.04 101
SN34120701 03-Dec-2001 3.00 3.04 101
SN34120701 03-Dec-2001 3.00 3.10 103
SN34120701 04-Dec-2001 . 3.00 2.66 89 »
SN34120701 04-Dec-2001 3.00 2.84 95 x= 292
4 SN32982701 - 04-Dec-2001 - 3.00 2.82 94 s= 022
. SN32982701 04-Dec-2001 3.00. 2.93 98 3sb= " 0.67
SN36984501 04-Dec-2001 3.00 2.76 92 10sc= 223
- SN36984501 04—Dec-2OOI 3.00 3.44 - 115 '
Av‘erage ' 97
SD . 7.5
. RSD 7.7
n 12
SN36984501 03-Dec-2001 10.0 9.12 - 91
- SN36984501 '03-Dec-2001 10.0 - 941 94
SN32982701 03-Dec-2001- - 10.0 9.40 94 ‘ o
SN32982701 03-Dec-2001 - 10.0 - 9.89 99 x= 939
SN34120701 °  04-Dec-2001 10.0 . 940 .94 s= 028 -
- SN34120701 04-Dec-2001 10.0 9.14 - 91 :
- Average 94
- -SD 2.8
‘RSD - 3.0
_n_ - 6
© GRMOL31-
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.. ~ Table3.(Cont) Recovery of 5-OH Metabolite of XDE-638 from Soil and Sediment
Sample' Date of 5-OH, ng/g Recovery® Statistical
Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 50.0 . 45,74 92
SN36984501 03-Dec-2001 50.0 45.10 90
SN32982701° . . 03-Dec-2001 50.0 48.67 97
‘SN32982701 03-Dec-2001 50.0 45.76 92 X= 46.70
SN34120701 04-Dec-2001 ' 50.0 48.65 97 s= 1.5%6 .
- SN34120701  04-Dec-2001 50.0 - 46.27 93 ’
Average 93
SD 3.1
RSD 3.3
n 6
'SN36984501 - 03-Dec-2001. 100.0 101.58 102 -
SN36984501 03-Dec-2001 - 100.0 99.66 100
SN32982701 03-Dec-2001 100.0 88.37 88
SN32982701 03-Dec-2001 '100.0 90.99 91 X= 93.80
SN34120701 04-Dec-2001 100.0 91.97 - 92 s= 545
. . SN34120701° 04-Dec-2001 100.0 . 90.24 90 Co
h Average . 94
SD - 5.5
RSD 5.8
. n 6‘
Overall Average 95
Overall SD 4.6
- Overall RSD 4.8
Overall n 30

b . Calculated limit of detection.

GRM 01.31

~ ¢ Calculated limit of quantitation.

2 Al calculatxons were performed in Microsoft Excel 97 with full premsmn
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Table 4. Recovery of Sulfonamide Metabolite of XDE-638 from Soil and Sediment
Sajnple . Dateof Sulfonamide, ng/g Recovery® Statistical
Number -~ Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 - 0.000 0.000 -
SN32982701 ~  03-Dec-2001 . 0.000 - 0.000 --
. SN34120701 04-Dec-2001 0.000 0.115 --
SN36984501  04-Mar-2002 -1.00 0.81 N/A
SN32982701 04-Mar-2002 1.00. 0.92 N/A
SN34120701 ~04-Mar-2002 1.00 0.84 N/A
SN36984501 03-Dec-2001 3.00 2.47 83
SN36984501 = 03-Dec-2001 3.00 2.49 83.
SN32982701 03-Dec-2001 ~ 3.00 2.57 86
SN32982701 03-Dec-2001 3.00 2.79 93
-SN34120701  03-Dec-2001 - 3.00 - 2.81 94
SN3412070t . 03-Dec-2001 3.00 2.71 90
SN34120701 - .04-Dec-2001. 3.00 2.69 90 :
SN34120701 - 04-Dec-2001 3.00 295 98 x= 277
SN32982701 04-Dec-2001 . 3.00 - 3.00- 100 s= 019
SN32982701 04-Dec-2001 3.00 2.97 9% - 3sdb= 056
SN36984501 04-Dec-2001 3.00 . 2.85 95 “10s¢= . 1.87
- SN36984501. 04-Dec-2001 3.00 2.95 98 ' '
| | " Average 93
- SD 6.2
RSD 6.7
n - 12
SN36984501 03-Dec-2001 10.0 7.60 76
SN36984501 03-Dec-2001 . 10.0- 8.20 82
SN32982701  03-Dec-2001 - 10.0 - 8.54. -85 - :
-+ SN32982701. 03-Dec-2001 . 100 . 7.86 79 x= 840
.~ SN34120701 04-Dec-2001 - - 10.0 9.50 95 s= 0.68
. 'SN34120701 . 04-Dec-2001 - - 10.0 8.72 87
| - Average ‘84 -
SD -~ 68
RSD = 8.1
n 6
.Page 29 .
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I Table 4. (Cont.) Rebb'very of Sulfonamide Metabolite of XDE-638 from Soil and Sediment

- Sample - Date of Sulfonamide, ng/g Recovery® Statistical
Number Analysis Added Found % Calculations, ng/g
-SN36984501 03-Dec-2001 50.0 39.16 78
SN36984501 03-Dec-2001 50.0 38.07 76
SN32982701 03-Dec-2001 50.0 . . 39.16 . 78
SN32982701 03-Dec-2001 50.0 - 39.00 78 X= 40.66
- SN34120701 04-Dec-2001 50.0 - 43.61 87 s= 286
SN34120701 04-Dec-2001 50.0 ' 4494 - 90. ’
. Average 81
. SD - 5.7
-"RSD 7.1
n 6
SN36984501 03-Dec-2001 100.0 - 75.07 75
SN36984501 03-Dec-2001 100.0 75.73 76
SN32982701 03-Dec-2001 100.0 77.69 78 '
SN32982701 03-Dec-2001 100.0 78.05 78 X= 79.69
- SN34120701 04-Dec-2001 '100.0 87.18 87 s= 495
. SN34120701  04-Dec-2001  100.0 .  84.43 84
.Average 80
SD 5.0
RSD 6.3
n
Overall Average 86
Overall SD 6.2
Overall RSD 7.2
Overall n 30

GRM 01.31

. @ All calculations were performed in Microsoft Excel 97 with full precision.
b Calculated limit of detection. - ' : '
¢ Calculated limit of quantitation.
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| Table 5. Recévery of BSTCA Metabolite of XDE-638 from Soil and Sediment
Sample Date of BSTCA, ng/g Recovery® Statistical
.- Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 0.000 0.000 --
- SN32982701 03-Dec-2001 0.000 0.000 -
© SN34120701 04-Dec-2001 0.000 0.09 -
- SN36984501 04-Mar-2002 = 1:00 0.83 - " N/A
- SN32982701 04-Mar-2002 - 1.00 0.95 “N/A
" SN34120701 04-Mar-2002 - 1.00 _ 0.83 N/A
'SN36984501  03-Dec-2001 * - 3.00 237 79
SN36984501 03-Dec-2001 3.00 2.38 79
SN32982701 03-Dec-2001 3.00 2.59 86
SN32982701 03-Dec-2001 3.00 2.63 88
'SN34120701 03-Dec-2001 3.00 2.75. 92
SN34120701 03-Dec-2001 3.00 2.74 91 -
SN34120701 04-Dec-2001 . 3.00 247 82 : '
SN34120701 04-Dec-2001 - 3.00 2.40 80 X= 2.62
SN32982701 04-Dec-2001 3.00 2.74 91 s= 0.18 -
. SN32982701 04-Dec-2001 3.00 297 92 - 3sb= 0.53
SN36984501 04-Dec-2001 3.00 2.64 88 10sc=- 1.77
SN36984501 04-Dec-2001 3.00 291 97 S
Average 88
SD 5.9
" RSD 6.7
n 12
SN36984501  03-Dec-2001  10.0 906 . 91
SN36984501 : 03-Dec-2001 10.0 8.82 88
SN32982701 03-Dec-2001 10.0 - 7.99 80 -
+ SN32982701 03-Dec-2001 ~ 10.0 - ‘8.58 . - 86 x= 851
.. SN34120701 04-Dec-2001. . 10.0 8.39 84 s= - 039
SN34120701 © 04-Dec-2001 : 10.0 .8.21 32 T
- Average 85 -
. 8D -39
RSD 46
n 6
-GRM 01.31 . -Page31 '
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Table.'S. (Cont.) Recovery of BSTCA Metabolite of XDE-638 from Soil and Sediment

Sample Date of BSTCA, ng/g ~ Recovery* Statistical
Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 - 50.0 42.20 .84
‘SN36984501 03-Dec-2001 - 50.0 - 42.19 "84
SN32982701 03-Dec-2001 50.0 40.76 82 o
SN32982701 03-Dec-2001 50.0 41.89 84 X= 4205
SN34120701 04-Dec-2001. 50.0 43.89 . 88 o os= 1.06
SN34120701 04-Dec-2001 . 50.0 41.34 83.
Average 84
SD : 2.1
RSD 2.5
n 6
SN36984501 °  03-Dec-2001 100.0 - 86.33 86
SN36984501 ' 03-Dec-2001 100.0 86.15 86
. -SN32982701 03-Dec-2001 © © 100.0 81.74 82
SN32982701 03-Dec-2001 100.0 83.60 84 CX= 8432
SN34120701 04-Dec-2001 100.0 87.46 88 s= 276
SN34120701 04-Dec-2001 100.0 80.61 81
Average 84
SD 2.8
-RSD .33
n 6
Overall Average 86
Overall SD 4.4
~ Overall RSD 5.2
: _ Overalln 30
2 All calculations were performed in Mlcrosoft Excel 97 with full prec1510n
b Calculated limit of detection. ~
¢ Calculated limit of quantitation.
GRM 01.31 Page 32
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“Table 6. Recovéry of BSA Metabolite of XDE-638 from Soil and Sediment -
Sample , Date of BSA, ng/g Recovery® Statistical
Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 0.000 . 0.000 -
SN32982701 03-Dec-2001 0.000 . 0.000 -
SN34120701 04-Dec-2001 0.000 0.105 -
SN36984501  04-Mar-2002 1:00 0.94 N/A
SN32982701 04-Mar-2002 1.00 1.08 N/A
SN34120701 04-Mar-2002 1.00 0.95. N/A
- SN36984501.  03-Dec-2001 3.00 268 89
SN36984501 - . 03-Dec-2001 _ 3.00 - 2.74 .91
SN32982701 ~ 03-Dec-2001 3.00 . 2.99 100
SN32982701 03-Dec-2001 3.00 2.97 99
SN34120701 03-Dec-2001 3.00 . 2.92 97 . .
SN34120701 03-Dec-2001 3.00 3.10 104
SN34120701 04-Dec-2001. 3.00 - 291 97 ,
SN34120701 04-Dec-2001 3.00 3.06 102 X= 2.98-
SN32982701 04-Dec-2001 . . 3.00 2.95 98 5= 0.18
SN32982701 04-Dec-2001 3.00 3.12 104 . 3sb= 0.53
SN36984501 04-Dec-2001 '3.00 2.99 100 C o 10se=  1.78
SN36984501 04-Dec-2001 "~ 3.00 - 3.37 112
| " Average 99
' SD 5.9
RSD 6.0
n 12
SN36984501 03-Dec-2001 10.0 9.22 92 "
SN36984501 - 03-Dec-2001 10.0 9.47 95
SN32982701 03-Dec-2001 10.0 - 9.40 94 C
SN32982701 . 03-Dec-2001 ~~ 10.0 9.43 . 94 Xx= 948
. SN34120701 ‘04-Dec-2001 10.0 10.23 102 s= 011
SN34120701 04-Dec-2001 10.0 9.15 92 -
: Averagel - 95
~ SD 39
) ‘°RSD . .4l
n. 6
Page 3?; ‘
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Table 6. (Cont.) Recovery of BSA Metabolite of XDE-638 from Soil and Sediment

" Statistical

~ Sample Date of BSA, ng/g - Recovery’
Number Analysis Added = Found % _ Calculations, ng/g
SN36984501 03-Dec-2001 50.0 44.70 89
SN36984501 03-Dec-2001 50.0 . 43.20 86
SN32982701 03-Dec-2001 500 . 45.54 91 g Lo
SN32982701 03-Dec-2001 ~50.0 - 4439 89 - X= 4515
SN34120701 04-Dec-2001 50.0 - 4725 95 - s= 1.38.
SN34120701 04-Dec-2001 50.0 45.80 192
Average " 190
SD ‘ 2.8
RSD 3.1
. n 6
SN36984501 03-Dec-2001 100.0 . 85.51 . 86
SN36984501 03-Dec-2001 100.0 88.43 - 88
SN32982701 03-Dec-2001 100.0 86.89 87
SN32982701 03-Dec-2001 - 100.0 . 88.75 . 89 X= 88.23
SN34120701 04-Dec-2001 100.0 90.98 91 s= 1.87
SN34120701  04-Dec-2001 100.0 - 88.81 89
Average 88
" SD 1.9
RSD . 2.1.
n_ 6
" Overall Average 94 .
~ Overall SD 6.3
Overall RSD 6.7
Overalln 30

3 All calculations were performed in Microsoft Excel 97 with full precnswn

b Calculated limit of detection..

¢ Calculated limit of quantitation.

" GRM 0131
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Table 7. Recovery of 2-Amino-TP Metabolife of XDE-638 from Soil and Sediment
Sample Date of 2-Amino-TP, ng/g = Recovery’ Statistical
Number Analysis Added- Found % Calculations, ng/g
SN36984501  03-Dec-2001 - 0.000  0.000 -
SN32982701 03-Dec-2001 0.000 0.000 -
SN34120701 04-Dec-2001 0.000 0.14 -
SN36984501 04-Mar-2002 1.00 Q.73 N/A
SN32982701 04-Mar-2002 1.00 0.93 N/A
SN34120701 04-Mar-2002 _ 1.00 0.90 N/A
SN36984501 03-Dec-2001 3.00 2.51 84
SN36984501 03-Dec-2001 3.00 2.45 82
SN32982701 03-Dec-2001 3.00 - 298 99
SN32982701 03-Dec-2001 3.00 3.39 113
SN34120701 03-Dec-2001 " 3.00 3.20 107
SN34120701  03-Dec-2001 | 3.00 2.97 99
- SN34120701 04-Dec-2001 . ©3.00 2.74 91 _
SN34120701 04-Dec-2001 3.00 295 .99 X = 2.94
SN32982701 04-Dec-2001 . 3.00 3.19 .. 106 . 8= 0.34
SN32982701 04-Dec-2001 3.00 3.46 115 _ 3sb= 1.0 L
SN36984501 04-Dec-2001 3.00 . 2.53 84 10s¢= 3.36
S_N36984501 | 04-Dec-2001 3.00 2.94 98 : ~
Average . 98
SD 11.2
RSD 114
. n 12
SN36984501 03-Dec-2001 10.0 - 8.57 . 86
SN36984501 03-Dec-2001 - 100 . 995 100
- SN32982701 03-Dec-2001 10.0 19,53 95
- SN32982701 - 03-Dec-2001 - 10.0 10.51 . 105 x= 09082
SN34120701 04-Dec-2001 " 10.0 10.76 © 108 5= 0.78
SN34120701 04-Dec-2001 -10.0 9.59 . 96 o
Average 99
SD 7.8
_RSD 8.0
‘ n 6
a _Page35 .
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Table 7 (Cont.) Recovery of 2-Amino-TP Metabolite of XDE-638 from Soil and Sediment

Sample Date of 2-Amino-TP, ng/g Recovery* Statistical -
Number Analysis Added Found % Calculations, ng/g
SN36984501 03-Dec-2001 50.0 40.53 81 - ‘
SN36984501 ‘03-Dec-2001 50.0 40.38 81
SN32982701 03-Dec-2001 50.0 48.00 96 _
SN32982701 03-Dec-2001 50.0 48.34 97 X= 4638
~ SN34120701 04-Dec-2001 50.0 52.27 105 s= 4.84
SN34120701 04-Dec-2001 50.0 48.73 98 ° : -
Average 93
SD 9.6
RSD 10.4
n 6 i
SN36984501 03-Dec-2001 100.0 80.54 81
SN36984501 03-Dec-2001 100.0 83.81 - 84
SN32982701 03-Dec-2001 - 100.0 103.25 103 ‘
SN32982701 03-Dec-2001 - 100.0 106.85 107 X= 9582
SN34120701 04-Dec¢-2001 '100.0 108.79 109 s= 12.17
SN34120701 04-Dec-2001 . 100.0 91.68 92
Average 96
- 8D 12.2°
" RSD 12.7
n 6
Overall Average 97
Overall SD 10.2
Overall RSD "~ 106
Overall n - 30

@ All calculations were performed in Microsoft Excel 97 w1th full prec151on

b Calculated limit of detection.

¢ Calculated limit of quantitation.

'GRM 01.31
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Figure 7. Mass Spectra for XDE-638 M-+3 Stable Isotope: (a;) Mass Specm for Q1 Scan

using Electrospray Positive Ionization (M+H)" at m/z 487 (b) Product-Ion Mass
‘Spectrumn of XDE-638 M+3 Stable Isotope Showing Fragment Ion at m/z 198
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. © Figure 8. Typical Calibration Curve for the Determination of XDE-638 in Soil and Sediment

GRM 01.31

" Page 44



(o] 1T eﬁcn'!hrouﬁﬁ?Zero;LRegressnoﬁ!‘(«»No{yv_enghhng) =-~1 RO

7.5e5
7.0e5
 6.5e5
6.0e5
5.5e5 ]

© 5.0e5
4 5e5
4.0e5
3.5e5
3.0e5
2.5e5
2.0e5

Sjunos ‘eauy

' 1.505

1.0e5
5.0e4

Dow AgroSciences LLC
© Study ID: 011245
. Page 64

© 00
_ 0.00

0.01 0.02
‘ Concentration, ug/mL

Lmear Equatlon

0.03 T 004

0.05

) Y =1.51e7X
~Correlation Coefficient (r):" 1.0000 _
Weighting: none, forced through zero
5-OH Metabolite Equivalent 5-OH metabolite of
Conc. -Sample Conc, XDE-638 -
pg/ml - ng/g Peak Area -
0.00025 1.3 4.25¢3
0.0005 : 27 8.00e3
0.001 ! 53 1.50e4 -
0.005 26.7 8.08¢4
0.01 53.3 1.54e5
0.02 - 106.7 3.04e5
0.035 186.7 . .5.26e5
_0.05 266.7 _7.55¢5
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. . Flgure 10. Typlcal Cahbratlon Curve for the Determination of the Sulfonam1de Metabohte of -
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0. 0005 ug/mL Standard Equxvalent to a sample concentratxon of 2. 67 ng/g

(a) 2-Am1no TP Metabohte
(b) BSA Metabolite

(c) BSTCA Metabolite -
(d) Sulfonamide Metabolite
(e) 5-OH Metabolite - '
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metabohtes
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Control Soﬂ Sarnple 36984501 Fortlﬁed at 3 ng/g

(a) 2- Ammo TP Metabohte 84% Recovery .__‘ :

(b) BSA Metabolite; 89% Recovery .
(c) BSTCA Metabolite; 79% Recovery S

- (d) Sulfonamide Metabolite; 83% Recovery. . -
* (e) 5-OH Metabolite; 91% Recovery .
() XDE- 638 84% Recovery :
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- Figure 17. Typ1cal MRM Chromatograms for the Deterrnmatlon of XDE-638 and '
' ' Metabohtes in Soil and Sechment

'Control Soﬂ Sample 36984501 Fortlfied at 100 ng/g
(a) 2-Amino TP Metabohte 81% Recovery
(b) BSA Metabolite;’ 86% Recovery
(c) BSTCA Metabolite; 86% Recovery -

- {d) Sulfonamide Metabolite; 75% Recovery
() 5-OH Metabolite; 102% Recovery
(f) XDE-638; 72% Recovery ‘
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" Figure 18. Typipal Waters HLB SPE Plate Eluiio_n Profiles for XDE-638 and Metabolites

. Note: = This profile was carried out using a fortified 0.1N Hydrochloric acid solution. -
. .- Without soil matrix present, ¢lution of the BSA metabolite required more than
3|mL of elution solvent for quantitative elution. However, in the presence of soil
matrix, complete elution occurred with 2 mL of elution solvent. ‘
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