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ANALYTICAL

Preparation and Storage of Samples

Water was collected on 26-Jul-05 in the morning from a pond in Ulm, located in Soﬁthem
Germany. The appearance of the water was yellowish without any smell. The water was
characterized for physical and chemical properties as follow: pH 7.9, total water hardness: 17° d
(Deutsche Hirtegrade, 3.05 mmol/L), dissolved organic carbon (DOC): 29 mg/L, turbidity: 2.27
NTU and fiiterable compounds: 5.2 mg/L.

Preparation of Solutions and Standards

Reagents (obtained from Merck and Promochem) used were of equivalent specifications as
described in Section 6.1 of method GRM 05.12. Solutions were prepafed as described in Section

6.3 of method GRM 05.12.

The folowing analytical reference standard/test substances (obtained from the Sponsor) were

utilized during the independent laboratory method validation:

XDE-175 and Its Metabolites

XDE-175-1,R1 =CH, XDE-175-L,R1=CH,
XDE-175-N-Demethyl-J, R1 = H XDE-175-N-Demethyl-L, R1 = H
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XDE-175-] XDE-175-L
Molecular Formula: CazHeeNO Molecular Formula: CuaHgNO g
Nominal Mass: 747.5 Nominal Mass: 759.5
(CAS Registry Number:  187166-40-1 CAS Registry Number:  187166-15-0
XDE-175-¥-demethyt-J XDE-175-N-demethyl-L
Molecular Formuia: CayHuNOy, Molecular Formula: CaaHgi NG
Nominal Mass: 7335 Nominal Mass: 745.5
CAS Registry Number:  N/A CAS Registry Number:  N/A

XDE-175 and Its Metabolites (Internal Standards)

XDE-175-J, R1 = 3CD,, R2 = C,D,

XDE-175-N-Demethyl-J, R1 = H, R2 =C,D,

XDE-175-L, R1 = CD;, R2 = C,D,
XDE-175-N-Demethyl-L, R1 = H, R2 = C,D,

Common Name of Internal Standard

XDE-175-]1I8

Molecular Formula:
Nominal Mass:

Cq"CHg DyNOyg
756.5

XDE-175-L 18

Molecular Formula:
Nominal Mass:

Ca*CHg DgNO)
768.5

CAS Registry Number: N/A CAS Registry Number: N/A
XDE-175-N-Demethyl-J IS XDE-175-N-Demethyl-L IS

Molecular Formula: CaHgDsNQy Molecular Formula; CayzHgDsNOyg
Nominal Mass: 738.5 Nominal Mass: 750.5

CAS Registry Number: N/A CAS Registry Number: N/A
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Test Substance/ AGR/TSN  Percent Certification
Analytical Standard(s) No. Punty Date Reference

XDE-175-] TSN104472  97.6 22-MAR-2004 FA&PC 043028
XDE-175-L TSN104480 96.1 24-MAR-2004 FA&PC 043036
XDE-175-N-demethyl-J ~ TSNI105114  98.0  11-APR-2005 FA&PC 053239
XDE-175-N-demethyl-L ~ TSN105124 990  14-APR-2005 FA&PC (053249
XDE-175-J-IS" TSN104657 96.0  17-JUN-2004 FA&PC 043195
XDE-175-L-I8! TSN104658 96.0  17-JUN-2004 FA&PC 043196
XDE-175-N-demethyl-J-IS' TSN104663 96.0  17-JUN-2004 FA&PC 043203
XDE-175-N-demethyl-L-IS' TSN104664 93.0  17-JUN-2004 FA&PC 043204

' Internal standard

Standard solutions and calibration standard solutions were prepared as described in Section 7 of

method GRM 05.12.

Fortification of Recovery Samples

One ILV trial of the method was run and consisted of the following:

1 reagent blank (containing no matrix or analyte)

2 unfortified control samples
5 control samples fortified at 0.05 pg/L with XDE-175 and its metabolites (the LOQ of the

method)

5 control samples fortified at 0.5 ug/L with XDE-175 and its metabolites (10 x LOQ).

Fortification solutions were prepared as described in Section 7.1 of the residue analytical method

GRM 05.12.

Sample Extraction, Purification and Analysis

The ILV trial was conducted as described in Section 9.3 of method GRM 05.12, with negligible
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Analytical Instrumentation and Equipment
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Prior to initiation of the first ILV trial, the independent laboratory conducted preliminary studies

necessary for establishing acceptable performance of the chromatographic instrumentation to be

used. These preliminary studies included establishing that adequate HPLC retention times of the

analytes and MS/MS detector sensitivity could be achieved. Verification of a lack of XDE-175

and its metabolites contamination in the control sample matrices was not conducted prior to the

method tmial.

The instrumental conditions used during the ILV trial were conducted as described in Section 8

of method GRM 05.12, with minor adaptations as given below:

Liguid Chromatography Operating Conditions

Instrumentation:

Column (used for
quantitation):

Column (used for

confirmation):

Column Temperature:
Injection Volume:
Run Time:

Mobile Phase:

Flow Rate:

CTC Analytics HTC PAL Autosampler

Agilent Model 1100 binary pump

Agilent Model 1100 degasser

YMC ODS- AM

50 x 4.6 mm, i.d., 5 um particle size

Securityguard:

Waters Hypersil Gold, 10 x 3 mm, 5 um particle size

Phenomenex Synergi Polar-RP

75 x 4.6 mm i.d., 4 um particle size

Securityguard:

Phenomenex Polar-RP, 4 x 3 mm, 4 pm particle size

25°C

95 uL

16 minutes

A — acetonitrile/methanol (1/1, v/v) + 2 mM
NHaacetate

B — water +2 mM NH,acetate

400 pL/min
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Gradient: Time, min A% B, %
0.00 30 70
1.00 30 70
3.00 100 0
13.00 100 0
13.10 30 70
16.00 30 70

Mass Spectrometry Operating Conditions

Instrumentation: Applied Biosystems API 3000 LC/MS/MS System
Applied Biosystems Analyst 1.3.1 data system

Interface: TurbolonSpray

Scan Type: MRM _

Resolution: Q1 = Unit, Q3 — Unut

Curtain Gas (CUR): 12

Collision Gas (CAD): 4
Temperature (TEM): 425 °C

Nebulizer Gas (NEB): 14

Run time: 16 minutes

Polarity: Positive

IonSpray Voitage (IS:) 5500

Compound: Ion, m/z Dwell Coliision
Time, ms  Energy, V
Ql Q3
XDE-175-] 748.7 142.1 120 45
XDE-175-L 760.7 142.1 120 45
XDE-175-N-demethyl-J 7347 1279 120 42
XDE-175-N-demethyl-L 746.8 127.9 120 45
XDE-175-J IS 757.9  146.2 120 45
XDE-175-L IS 7699  146.2 120 45
XDE-175-N-Demethyi-J [S 739.9 128.2 120 42
XDE-175-N-Demethyl-L IS 751.7  128.2 120 45

Calculations

Linear regression equations using internal standards were generated for XDE-175 and its
metabolites by injecting calibration standards. Regression calculation was performed by the
Analyst software, with 1/x weighting, using the concentration ratio (analyte standard)/(internal
standard), in (ng/mL)/(ng/mL), for the X-axis, versus the peak area ratio (analyte peak
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area)/(internal standard peak area) for the Y-axis (see Figure 1 to Figure 2).

Calibration standards (see Figure 3 to Figure 5 for examples) with 0.0075, 0.025, 0.073, 0.25,
0.5, 2.5, and 5.0 ng/mL of the analytes, all containing 0.5 ng/mL of the intemal standards were
prepared in water/acetonitrile (2/8, v/v, see GRM 05.12, Section 7.3.1.). The concentrations of
the above calibration standards corresponded to the following residue concentrations: 0.015,
0.05, 0.15, 0.5, 1.0, 5.0, and 10 pg/L (see Section 7.3.1. of method GRM 05.12).

Concentrations of the analytes in the final extracts (resulting in ng/mL results) were determined
by substituting the peak area ratios into the linear regression equation as shown below:
Y = aX+b

Y: Ratio: (Analyte peak area/ IS peak area)
X: Ratio: (Analyte concentration cg,q¢/ IS concentration)
The IS concentration was always 0.5 ng/mL.

Thus:
CEnd = ((Y - b)/ a) x IS concentration
CEnd = (({Analyte peak area / IS peak area) —b)/ a) x IS concentration

The analyte concentration is thus obtained as residue R (in pg/L) by the following calculation:

R = Cend X {VEx X VEna/ Vg1 x W)
= Cgna X Multiplier M
where:
CEnd: = Concentration of final extracts in ng/mL
VEx: = Extraction volume (20.0 mL)
Veng: = Volume of final extracts (20.1 mL)
Ve = Aliquot taken (20.0 mL)
W: = Specimen volume (10.0 mL)

Recoveries (Rec.) were calculated for the fortified specimens as follows:

Rec. = (R/ Reonifiea) X 100 %

Example for Calculation of XDE-175-J:
The calculation is exemplified with the water specimen PTRL-ID P865-30.


https://Gfu\1105.12

Dow AgroSciences Protocol No.: 050057
PTRL Europe Study No.: P 865 G
Page 16
10 mL water was fortified at 0.05 pug/L (LOQ) by dosing 0.050 mL of the 10 ng/mL XDE-175

and its metabolites fortification solution.

After extraction (Ve = 20.0 mL), 100 uL of the internal standard solution were added to a
20.0 mL aliquot of the raw extract (Vgng = 20.1 mL).

The final extract was examined by LC/MS/MS in run file P865-021 (Figure 8), resulting i a
XDE-175-J peak area of 4890 counts. The internal standard peak area was 47900 counts.

The Analyst software used the calibration function
Y = 2.76 x X - 0.022 (Figure 1, top)
which was established by injecting calibration solutions interspersed with final extracts, whereby:
Y: Ratio: (Analyte peak area / IS peak area)
X: Ratio: {Analyte concentration / IS concentration)
with IS concentration always 0.5 ng/mL.

Including the intercept b with — 0.022, the linear calibration function becomes:

CEnd = {((Y -b) / a) x IS concentration
= (((Analyte peak area / IS peak area) + 0.022) / 2.76) x 0.5 ng/mL
= (((4890 counts / 47900 counts) + 0.022) / 2.76) x 0.5 ng/mL

= 0.0225 ng/mL
The analyte concentration is thus obtained as residue R (in mg/kg) by the following calculation:
R = Cend X (VEx X Vena/ V) x W)

= 0.0225 ng/mL x (20.0 mL x 20.1 mL /20.0 mL x 10 mL)
= 0.0225 ng/mL x 2.01
= 0.045 ng/mL (ng/L)

Recoveries (Rec.) were calculated for the fortified specimens as follows:

Rec. = (R/ Reonified) X 100 % '

0.045 pg/L / 0.050pug/L) x 100 %

90 %

]

il

Statistical Treatment of Data

The mean recoveries for the fortified samples were calculated using the “AVERAGE” function
of the Microsoft Excel spreadsheet computer program, which divides the sum of the selected
cells by the number of determinations. The standard deviation of the recoveries for a fortification

level of one matrix type was calculated using the “STDEV” function of the same spreadsheet
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program, which sums the squares of the individual deviations from the mean, divides by the
number of degrees of freedom, and extracts the square root of the quotient. Percent relative

standard deviation, % RSD, was calculated by dividing the standard deviation by the mean, and

then multiplying by 100.

Confirmatorv Evaluation

For confirmation of residues the final extracts were re-injected in the LC-MS/MS using the same
HPLC and MS conditions but a HPLC column with a different stationary phase (Phenomenex
Synergi Polar RP instead of YMC ODS-AM). The extracts were also evaluated by using internal

calibration.
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Appendix A Excerpts from Dow AgroSciences LLC Method GRM 05.12

Dow AgroSciences L1C
9330 Zionsville Road
Iedianapolis, Indizea 46243-1054

GRM: 05.02
EFFECTIVE: 22 /Fuze-2503 ;
SUPERSEDES: New %NDUW AgroSciences

Determination of Residues of XDE-173 and irs Metubolites in Water by Liquid Clirematography
with Tardem Mass Specomemy

G. E. Schalle and M. J. Hastings

-
] =
. =

This methed is applicable for the quantitative detarminadon of XDE-175-J and
XDE-175-L and their matabolites XDE-175-N-demethyl-J and XDE-175-N-demethvl-L
in water (drinking water, ground watar and surface water). The mathod was validated
over the conrentratoa range of 0.05-50.0 ug/L. The validated licit of quantitation was

0.05 pg/L. -

XDE-175-7, Rl =CH, XDE-175-L R1 = CH,
XDE-173-N-Demetvl-], R1=E XDE-173-N-Damethyl-L, R1 =H

Comemon aud chemical pames aloag with other identifyicg informadon are given in
Table 1.

ERINCIPLE

Residues of XDE-175 and its metabolites in water szmples are analyzed by iquid
chromatographyy witk postave ion electrospray ionization (ESI) tandem mass
speezomeny (LCMSMS) after the addiden of acetoninile and a mixed swmble isotope
tntarnal standard seluton

'\J

G2 05.12 Page lof 36
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SAFETY PRECAUTIONS

Each aualyst must be acquainted with the potendal hazards of tha reaganrs, products,
and selwents nsed in this method before commencing laboratory werk. SOURCES OF
INFORMATION INCLUDE MATERIAL SAFETY DATA SHEETS, LITERATURE,
AND OTHER RELATED DATA. Safety infornmton cn nen Dow AgroSciences LLC
preduces should be obtained from the contatzer label or from the supplier. Disposal of
reagents, raactanis, and solvents nmsi be in corphiance with local, state, and federal
laws and reguladons.

Aceatonitrile and methanol are fammable and volaule and should be used in wefl-
ventilated areas away from ignitien sources.

Formie acid i3 corrosive and can cause severe burus. It is imperative that proper eye
and personal protection equipment be used when handiing 21l chemicals.

EQUIPMENT Note 12.1.)
Laboratory Equipment
Balance, amalytical, Model AE100, Mettler-Toledo, Inc, Hightstown, NJ 08520.

Dispenser, Bottla-Top, adjustable, Brinkmann 20-100 mL, catalog number 13-688-
156, Fisher Scientific, Pirsburgh, PA 15219

Pipetror, adjusiable, Gilson Microman 100, 10-100 L, catalog mumber F 148504,
Gilson Inc., Middlaton, WI 53562,

Pipener, adjusable, Gilson Microman M2350, 50-250 pL, camalog sumber F148505,
Gilson Inc.

Pipettor, adjustable, Gilson Microman M1000, 100-1000 uL, catalog sumber F148506,
Gilson Inc.

Vortax mixer, Modal G-360, Scientific [ndastries, Inc., Bohenyia, NY 11716,

Chremarcgraphic Svstem

Columnn, anabytical, YMC ODS-AM, 30 x 4.6 nim, 5-um, catalog aumber AM12303-
0546WT, Waters, Milford, MA 01737,

Coluran, cenSrmatory, Synergt Polar RP, 75 x 4.6 mmy 4-pm, catalog nmuber 00C-
4336-20, Phanomenax, Tomance, CA 90301.

Liqud chromategraph, Symbiosiz Pharma, Spark Holland Inc., Plainsboro, NJ 08336.

GEM 05.12 Pagal
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Mass specrometer, Medal APT 3000, MDS!Sciex, Foster Ciiy, CA 94404,
Mass spactrometer data system, Analyst 1.4, MDS/Sciex.
GLASSWARE AND MATERIALS (Note 12.1)

Bottla, 1.0-L, media botde, catalog mumber 06-423-3D, Fisher Scientific, F!sher
Scientific, Pitisburzh, PA 15275.

Bottlz, 2.0-L, madia botde, catalog nurnber 86-423-3E, Fisher Scientific.

Collection plate, 36-well, 2-mL, camlog mumber 121-3203, Argonaut Technologies,
Inc., Redwood City, CA 94063,

Collection plate sealing cap, catalog number 1213205, Argonaut Techuologies, Inc.,

Cyhinder, gradmated, 100-mL, catalog number C7000-100, Naticnal Sciensific
Company, Lawrenceville, GA 30243.

Cylinder, graduated, 500-ml, catalog number C7000-500, National Scientific
Ccmpan} .

Cylinder, gradnated, 1000-mL, catalog munbar C7000-1L, National Scientific
Company.

Cyhinder, gradnated, 2000-mL, catalog number C7000-2L, National Scientific
Company.

Flask, volumetric, 100-mL, catalog munber 161-8687, National Scientific Company.

Pipet, polyethylene dispesable ransfer, 3-ml, catalog mumber, 13-711-7, Fishar
Scientific.

Pipat, volumerric, 0.5-mL, catalog number 261-6010, National Scientific Company.
Pipet, volumenic, 1.0-mL, catalog number 261-601 1, Natonal Scientific Company.
Pipet, volumemic, 2.0-mL, catalog munber 261-6012, National Scientific Corqpany.
Pipet, volumetric, 3.0-mL, catalog number 261-6013, National Scientific Company.
Pipet, volumetric, 5.0-mL, cataleg nuber 261-6015, National Scientific Company.
Pipet, volumetric, 10.0-mL, catalog murber 261-6020, Nadonal Scientific Coupany.
Pipatier dps, Gilson Microman CP100, cataleg nurber F148414, Gilson Inc.

GRM105.12 ' Paga;
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3.18.  Pipattar dps. Gilson Micreman CP230, catalog number F1431 14, Gilson Inc.
3.19.  Pipattar aps, Gilson Microman CP1000, catlog number F148360, Gilsoa Ine.
3200 Vial, 40-mL. with PTFE-lined screw cap, catalog number B7800-5, National Scientific

Company.
6. REAGENTS. STANDARDS AND PREPARED SOLUTIONS (Notwe 12.1.)
6.1 Raacents

6.1.1.  Aczronitrile, ChromAR HPLC grade, catalog mmnber 2836, Mallinckrodi-Bakar, Inc.,
Pans, XY 40361.

6.12. Ammonium acetate, HPLC grade, catalog nuraber A639-300, Fisher Scientifc.

6.13. Fomnic acid, 96%, ACS grade, catalog number 251364, Sigma-Aldnch, Milwaukes, WI
33201

6.1.4.  Methanol, ChremAR HPLC grade, catalog nurcber 3041, Mallinckredt-Baker Ine.
8.1}, Nitrogen, refrigerated liquid, BOC Group Inc., Muwray Hill, NJ 07974.

8.1.6. Watar, EFLC grade, camalog number WX0004-1, EM Science, Gibbstown, NJ 08027.
6.2. Standards

62.1.  Analytical standard information for XDE-175-J, XDE-173-L, XDE-175-N-demsthyl.J,
and XDE-175-N-demethyl-L are listed in Table 1.

Compounds can be obtained from Test Substance Coordinator, Dow AgroSciences
L1.C, 9330 Zionsville Road, Building 304, Indianapolis, IN 46268-1054.

Stable isotope labeled internal standards informeazion for XDE-173-J, XDE-175-L,
XDE-175-N-demethyl-J, XDE-175-N-demethyl-L ara listed in Table 1.

=1
5]
b

Obtain from Specialty Synthesis Group, Dow AgroSciences LLC, 9330 Zionsville
Road, Building 306, [ndianapolis, IN 46268-1034. Dow AgroSciences will provide the
stable isotope labeled internal standard free of charge.

GRM 05.12 Pags 4
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Prepared Scludens
acetonirilesmethanol (1:1) containmg 3 mM ammennm acetace

Weigh 0.13 g of ammonium aceate into a 40-mL vial and quantitasively ransfar with
30 ml of methancl inzo a 1-L boitle. Rinse the vial with two addidonal 30 mL aliguots
of methanol into the i-L boile. Add a further 410 ml. of methanol to the botde.
Measurs 300 mL of acetoniirile using a 500-mL graduated cylmder md then wansfer to
the 1.0-L botide. Cap the borile and mix. Allow the solution to equilibrare to room
temperaiura before use.

acetonitrilefwacer (30:20)

Measurz 800 mL of acetonimile using a !-L graduacad cylinder and then wansferinto a
1.0-L boitle. Measure 200 mL of water using a 500-mL graduated cylinder and then
transfer into dhe 1.0-L bowtle. Cap the berde and mix. Allow the sclution to equilibrate
to room temperature before use.

acetonymilaswater (30:20) containing 0.1% formic acid

Measurz 800 mL of acetoninile using a 1-L graduated cylinder and then transfar into a
1.0-L bottle. Measure 200 ml of water using a 500-ml. graduated cylinder and than
transfer into the 1.0-L bottle. Piper 1.0 mL of formic acid into the bortle. Cap the
bottla and mix. Allow the solution io equilibrate to reom temperature beforz usa.

water containing 3 mivi ammomum acetate

Weigh 0.13 g of armmonium acefate into a 30-mL vial and quandtatively wansfer with
30 mi. of HPLC water into a 1-L bottle. Rinse the vial with two additionat 30 mL
aliquets of HPLC watar into the 1-L botdle. Add a firther 910 mL of HPLC water to
the bottle. Cap the botide and mix. Allow the solution to equilibrate to room
temperafure before use.

DREPARATION OF STANDARD SOLUTIONS

Preparation of XDE. 173 and Metabolite Spiking Sclutions

Weigh 0.0100 g of sach XDE-175 analytical standard (XDE-175-]J, XDE-173-L,
XDE-175-N-denzethyl-J, XDE-175-N-demethyl-L) and quantitatively transfer each
standard to separate 100-mL volumetric flasks with acetonitile. Dilute to volume with
acetenitrile to obzain a 100-pz/ml stock solution of 2ach analyte.

Pipar 10.0 mL of 2ack 100-pg'mL soluten (Section 7.1.1) into the same 100-mL
volumetric fdask, Diluts 1o volume with acetonirile to obtam a 10.0-pg/ml mixed
XDE-1735 and metabolite spiking solution. Further dilure ika 10.0-pug/ml mixed
XDE-173 and merabolite spiking solution with acetonitrila according to the following

GRA05.12 Paza 3
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suggestad schemte:
Concentrance  Aliquet Final Spiking  Equivalent Volume of
of [minial of Sicck Sela. Solu. Sample  Spdang
Stock Solution  Solution  Volume  Fmal Conc. Cone.? Soln.
we/mi mL ml poml ugL pl
10.0 100 100 10 30.0 . 500
1.0 10.0 100 0.1 30 500
0.1 10.0 100 0.01 0.05 30

- - - - 0.01 0.015 15
*  The eqmvalent sarple concentration is based cn fortitving a 10-mL water sample.

Preparanon of XDE-173 and Membelite Smble Isotore Tuternal Standard Selunons

Weigh 0.01C0 g of aach XDE-173 stable isotope standard (XDE-175-J IS,
XDE-175-L-IS, XDE-175-N-demethyl.J IS and XDE-173-N-demathyl-L IS) and
quantitatively tansfer each surdard to separate 100-mb volumetric fasks with
acetonitrile. Diluze ro volume with acetonitrile to obtain a 190-ug/mL stock solutton of’
stable isctope siandard.

Pipet 10.9 mL of each 100-ng/ml solution {Section 7.2.1.) inio 3 100-mL vohmedric
flask. Dilui= to volume with acetomtrile to obtain a 19.0-pg/ml mixed XDE-175 and
metabolite stable isotope mrarmal standard solution,

Pipet 1.0 mL of the 10.0-pg/ml. mixed XDE-175 stable isofope intemal standard
soluion (Sectdon 7.2.2) inio a 100-mL volumerric flask. Dihire to volume with
acstonitrileswater (80:20) to obtain a 0.1-pz'mi mixed XDE-175 and merabolite stable
1sotope 1atemal simdard solunon.

Pipet 0.5 mL of the 0.1-pg/ml. mived XDE-175 stable izotope intamal standard
solution (Section 7.2.3.} into a 100-mL volmedmic flask. Dilute to volume with
acetonitrile/water solution (80:20) to obtain a §.5-ng/eal mixed XDE-175 and
meiabolite stable isatope internal standard solution.

Preparntion of Mixed XDE-175 and Metabolite Calibraden Selntions

Prepare calibration standard solutions by pipeting 0.5 mL of the 0.1-ug/ml mixed
XDE-175 and mezabolites stable isotope solution, prepared in Secuon 7.2.3, into 2ach
velumetric flask and diluting the 1.0, 0.1 and 0.01-pig/mE reixed XDE-175 sptking
solutions (Section 7.1.2.) widh acetontuilawater (80:20) to give caiibration standards
over the range 0.0073-10 ng'ml.. Calibration siandards may be preparad following the
suggestad schema:

GRM05.12 Paged
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Ahquot of Calibration Equivalant
Concentration of  Spiking  Fimal Seln.  Soln. Final Sample
Stock Sclution Solution Volums Conc. Conc.*
wermi ml ml az'ml ug’L
1.0 1.0 100 10.0 200
1.0 0.3 100 3.0 160
0.1 23 100 23 3.0
0.1 0.3 100 03 10
0.01 25 100 023 03
0.01 0.75 180 0.673 0.15
0.01 025 100 0.025 0.05
0.01 0.073 160 0.0073 0.015

*  The equivalent sample coacentration is based on exTacang a 10-mL water sample.

Prepamation of Mixed XDE-175 and Meiabolites and Mixed XDE-1735 and Matbolitss

Stable Tsotepe Crossover Standard Solutions

Prepare the mixed XDE-173 and metabolite crossover standard solution by pipeting

0.1 mi. of the 0.1-pgfml. mixed XDE-175 and metabolites soluzion, prepared m Section
712, into a 20-ml volumeric flask and diluting with acatomimilaiwater (30:20) fo give
a croszover standard of 0.5 ngfmf.,

Prepare the mixed XDE-173 and metabolite stable isotope crossover standard solution
by pipeting 0.1 mL of the 0.1-ug/mL mixed XDE-175 and metabolites stable izotope
solution, prepared in Section 7.2.3, inio 2 10-mL volumetric flask and diluting with
acetonitrile‘water (80:20) to give a stable isotope crossover standard of 0.5 ng/ml..

LIQUID CEROMATOGRAPHY/TANDEM MASS SPECTROMETRY

Typical Liguid Chromatographv Operating Condirions (Note 12.2.)

Instrumentation: Spark Hollad Symbiosts Pharma
MDS/Sciex APT 4000 LOMSMS System
MDS/¢Sciex Analyst 1.4 data syssem

Column: YMC ODS-AM, 30x 4.6 mm, 5-um (Quantitation)
Synerzi Polar RP, 73 x 4.6 nm, 4-um (Confirmation)

Column Temperatnre: ~ Ambient

Injection Vohume: 100 ul

Autosacpler Wash Autosampler loop and needle washed with:

Program: 1) 500 uL of acetonimileswater (80:20) containing 0.1%
formic acid

2} 2x 500 uL of acetonitrilessvater (30:20) conraining 0.1%
formic acid with valve wash
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3) 2% 300 pL of meshanol with vaive wash
#) 300 nL of acetoniirile/water (30:20}) containing 0.1%
formic acid
Run Time: : Approximately 7 mins
Mobile Phasa: A —acetoniirile/methanol (1:1) containing 2 mM ammeonium
aceiate
B —water copiaining 2 mM ammonium acetate
Flow: 1.0 mal/roin (approx 200 uL/min split to source)
Gradient: Time, (min:secs) A% . %%
00:01 70 30
03:00 100 H
03:30 1460 0
03:45 70 30
07:00 70 30
Flow Diverter Progranx: 1) 0.0—3.0 min- flow to wasée
233.0—+6.0 mix: flow o source
3) 6.0—end of nm: flow to waste
Tvpical Mass Svecromeiry Operating Conditions (Note 12.2.)
Tonization Mode: ESI
Polarity: Positive
Scan Type: MPM
Rasclution: Q1 ~wui, Q3 —umit
Curtain Gas (CUR): 12 psi
Coftlizien Gas (CAD): 4 psi
Temperatura (TEM): 425°C
fon Source Gas 1 (GS1): 40psi
Ton Sourca Gas 2 {GS2): 60 pst
Period 1
Acquisition Tima Delay: 3.0 mins
Period Duration: 3.0 mins
Ton Spray Voltage (IS): 3500V
Compound: Collision
Ion, m#~ Time ms  Enperov. V
Ql Q3
XDE-175-] 748.6 1422 30 37
XDE-173-L 760.9 142.2 30 37
XDE-175-N-demezthyl-J 7349 1282 50 31
XDE-175-N-demerhyl-L 746.7 128.2 50 33
XDE-175-]18 7579 146.2 50 7
XDE-175-LIS 769.9 146.2 30 7
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XDE-175-N-Demethyl-J I3 739.9 1282 30 33
XDE-175-N-Demetiayl-L IS 75L.7 128.2 50 33

Tyvmical Mass Speem

Typical mass spectra and preduct ion specma of XDE-173, its metabolitez and stable
isotope interna! standards are presented i Figures 1-16.

Tvpical Calibration Curve

Typical calibration curves for the determination of XDE-175 and its metabolites in
water ara shown in Figuras 17-20.

Tvpical Chronmtograms

Typical cirematograms of a 6.025-ng/ml. calibratien standard, a control swriace water
sample, a conmrel surface water sample fortified at 0.05 ug/L (limir of quantiration), and
a contfrol surface water sample fortified at 30 ug/L (1000 times the lmis of
quantitation) are presented 1 Figures 21-24. Typical chromatograms ganerated using
the confirmatory HPLC colunm are prasented in Figures 23-28.

DETERMINATION OF RECOVERY OF XDE-175 AND ITS METABOLITES IN
WATER

Aethod Validadon Pror to Field Sample Analvsis

Unlass otharwisa specified, a sample set should contain, at tha minimum, the following
sapples:

At least one reagent blank

At least ona control

At least one conmol fordfied at the limit of datection

At least two controls fortified at the kmit of quantitation
At least two conirols fortiSed at a higher concaniration

Sample Preparation
No prepamtion is required.

Note: Due to it3 low water sclubility, XDE-175 is readily adsorbed from water
samples onto glass or plastic containers. Consequently, field water samples must be
collected in the glass sample vial that will be used for sample extraction, and the entira
sample should b2 exractad as described in Section 9.3. The exact sample volume or
mass will nead to be datemined at sampling or by differenca following apalysis. The
samples should be storad in a ireezer in the dark prior to anaiysis.

Sample Analysis for XDE-1735 and Metabolites in Wata

CRM05.12 Paga?



= ] v
is §aa LT
| [ 4=

wooe W
!...‘- (73] (]
& L :l_

10.

10.1.

Dow AgroSciences Protocol No.: 050057
PTRL Europe Study No.: P 865 G
Page 45

For control and recovery s saraples, measure 10-ml porticus of sample into 40-mL glass
vials. Remove the field samples from the freezer and allow to thaw in che doark.

Add tha required volums of the appropriate fertification soluticn to the racovery
samples (Section 7.1.2.).

Add 10 mL of acetonimile and 100 uL of the 0.1.yg/ml. mixed XDE-175 and
msmabolite stable isotope standard (Secdon 7.2.3.) to each sample.

Cap and vortex mix for approximately 10 seconds.
Transfer an aliquet of the sarple to a 96-deep well plate.

Add approximately 1 mL of each calibratien standard (Section 7.3.1.) 10 empfy wells of
the 96-well plate and cap.

Chromatograph the sanples and standard using the conditions given in Section 8,
Injecting the calibradon standards evenly spaced dhroughout the run.

For sample extracts which contain XDE-175 and m:etabolite concenzrations > 10 ng/mL.
(equivalent to =20 pg/L), dilutz with acetonitrile:water (80:20) containing 0.5 ng/ml
muxed XDE-175 and metabolite stable isotepe standard (Section 7.2.4.). Determine the
suitability of the chromatographic svstem using the following critana:

a. Standard curve lizearity: Determire that tha comrelation coefficient equals or
exceeds 0.993 for the least squaras ﬁqumon which describes the desacror response
a5 a fimetion of standard curve concentration.

b. Peak resolunon: Determune visually hat sufficient resolution lias been achieved for
the analyra relative to any background interzrencas.

€. Appearance of chromatograms: Visually datermine that the chromatograms
resemble those shown in F:vure: 21-24 with respect to peak respouse, baseline
roise, and background i interference. V' sually datermine that a mmirmum signal-to-
ncise ratio of 10:1 has been atzained for the 0. 0235-ngiml calibration standard
{equivalant f0 9.05 pg/T. of NDE-173 and or metabolises in the water sample).

CALCULATIONS
Deternuration of Isetonic Crossover

In this assay, the analyte and mcermnal standard are quannated using MS/MS ransidons
characreristic of ¢ach compound. When using stable-isotope labaled internal standards,
ere is a possibility thar isoropic conmibutions will occur betveen tha iransitions used
for quandtanon of the unlabeled and labeled compounds. This isatepic overlap
between the analyte and the intemal standard can be determined ampirically by
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analyzing standard scludions of each compouzd and should be addressed for accurate
datermination of conceniradions.

10.1.1.  To determine the isotopic crossover for XDE-173 and its membolifes and their
raspactive stable isotopes, inject 2 0.5-ng/ L. mixed XDE-17) and metabolite standard
and a 0.3-ng' el mixed XDE-175 stable sotope standard and determine the peak areas
for the analyts and intemnal standard as mdicatad below. For example, to determine the
contribution of the unlabeled XDE-175-J fo the stable isotope lateled XDE-175-J

internal stardard:

XDE-175J mis QUAQ3 748671420

XDE-175.J1S miz QLQ3 737.0/146.2
To detarmina the contritution of the unlabeled XDE-173-J to the labeled XDE-175-J
intemal standard:

Crossover Factor .. Pedk area of intemal standard transtiion

(anatyte 5ISTD) peak area of analyte transiton

Crossover Factor peck area at m/z 737.9/146.2

(analyte>ISTD) ~  peak area atmv 748 6/142.2

In 3 siemilar nmanner, to determine the contribution of the labeled XDE-175-J stuble
150tope to the unlabeled XDE-173-J:

Crossover Factor o peak area of aralvte transition
{ISTD—>analytz) peak area of infernal standard transition

Crossover Factor . [peskareaatm? 743.6/142.2
(ISTD— anatyte) peak area at mz 757.3/146.2

Dwring methed develepment, no significant mass spectral isotopic crossover was
observed and tharefore no correction of the measured quantiration ratio was performed.
¥ isotopic crossover is encountered it should be assessed and the respeciive
quantitation ratios comected for accurata datarmination of concentrations (13.1, 13.2).

102 Coalculation of Standard Calibration Curve for XDE-175 and ity Metabolites

10.2.1.  Inject a series of calibraticn standards (Section 7.3.) using the corditions described in
Section 8 and determina tha peak areas for XDE-175, its metabolites and internal

standards as indicared below:
XDE-173- iz QLIQ3 T48.6/142.2
XDE-175-L mz QLQ3 760.9/1422
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XDE-1735-N.demethyl-J miz QUQ3 7345/1282
XDE-175-N-demezhyl-L miz QLIQ5 748.7/128.2
XDE-173J18 miz Q1/Q3 T57.9/146.2
XDE-175-L 18 mz QLIQ5 768.9/146.2
XDE-173-N-demethy]-j IS miz QUQ3 7389112822
XDE-175-M-dercethyi-L IS m/iz Q1/Q3 731.77128.2

&
1.3
fu

For ezch sandard, calculare the XDE-175 quantitation ratio.

For exampls, using the data for XDE-175-J from injection no. {3, Figure 17:

Quantitation Ratio = peak area of quantitation ion
TAnTHaton Raao peak area of ini=rnal standard ion
e . XDE-173-Jpeak area
titadon R =
Quanttadion Rado XDE -173- T ISstable isoiope internal standard peak area
QuuintonRao = T2

Quantimiion Rado = 0.057

10.23. Prepare a standard curve by plotting the concentration of the aralytes on the abscissa
{x-axis) and th2 respectiva quantitanion ratio on the ordinate (y-axis), as shown in
Figures 17-20. Using linear regression analysis (13.3.) with a L/x weighting (13.4),
datermine the equadion for the curve with respect to the abscissa.

For example, using the XDE-175-J data from Figure 17:

¥ - ( Y- mtercept)
slope |}
XDE-175-J cenc. _ [ XDE-175-J quantitation ratio - intercept
{ng'ml) slope
XDE -173-J conc. - (XDE -175-J quantitation mtio - (0.0004)]
(ng/ml) 22948
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10.5.  Caleulation of Parcent Recovery for XDE-173 and its Metabolites
10.3.1.  Determine the zross concentration in each recovery sample by substiniting tha

quantanon m&o obmined into e above 2quation and solving for the concentration.

For example, using the data for XDE-173-J dara from injection no. 8, Figure 17:

XDE-173-] cone. [ XDE -175 - ] quantization ratio — (0.0004)
(grossug'ml) 2.2948

XDE-175-Jeonc. - 0.052 - (0.0004)
(zross ngimL) ( 2.2948 J

XDE-175-Jcone.
(gross)

Convart the concaniration of ng/ml of XDE-175-) found in the final sample exiract
prepared for analysis to pg/l of XDE-175-J in the water sample a3 follows:

I

0.022 ngfmlL

XDE -175-Jcone. N 0,02 neioal. 20ml
(gross pgrL) Nt AT
XDE -175-J cone.
= 0.045 ngfral or 0.045 us/L
(z1059) g/ (g

10.32. Deternune the zet concenmation in 2ach recovery sample by subtracting the
concentration found at the ratention ume of 2ach analyte in the untreated control
sample from that of the gross analyte concentration in the recovery sample.

For examnpla, using the data for XDE-175-J from Figure 17

XDE-175-J couc. = XDE-.175-J cone. — XDE-175-J cone.
(et ug/L) {gross ug'L) (conmrol ngl)
XDE-175-] cone. = 0.047 pg/L-0.0000 ug'L
(net kg/L)
XDE-175-J cone. = 0.045 pgl
{net)
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Determine the percens recovery by dividing the net concamration of each recovery
sample by the theoretical concenmadon added.

conc. found
cone, addad

8083 ngml. - 1000
0.03 ng/ml

Recovery = x 100%

Recovery =

Recovery = 39%

Determination of XDE-173 and its Metabolites in Water

Determine ths gross concentration of XDE- 173 and its metabolites in each sample by
subsdtufing the raspaetive quantitation rasio ito the equatiou for the calibration curve
and calenlating the uncorrected residue resuit as described {a Sectton 10.3.1.

For those sarmples that require correction for the method procedural recovery, use tha
average recovery of all the recovary sammlas at or abova the limit of quantitaden, as
d=scribed in Saction 9.1, from a given sample set to correct for mathod eficiancy. For
exaniple, continwing +with the daw from Figuze 17 and the averga recovery fom
Tablz 2 for the samples analyzed on 09-¥ay-2005:

}mE-I?S-.Tconc.: XDE_I’fﬁ-Iconc.‘ 100
(corrected norl) (grosspug’l) | Aversge% Recovery
XDE -175-] conc. 100

= 0.0a _—
(corrected ug/L) drge X LT

XDE -175-] cone. =

) 0.048 pgL
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Table 1.  Idendty and Smucture of XDE-173, its Metabolites and Stable Isotope Intemal
Standards

11

“r

" ]
o
XDE-1731 1 =CE, XDE-175-L, R =CH,
NDE-173-N-Demetvl-I, R1=8 XDE-1T5-V-Derethyd-L Rl =8
Comren Name of Compound
XDE-175-]
Mpolacalar Forrmla: CJ.@NO]Q
Fanrnia Waight: T48.011
Nonzizat Mass: 7475

CAS Ragisry Numberr  187166-20-1

CAS Name: 1H-as-Indscaro(3,2-dJoxacycledodacin-7,15-dioma, 2-[(6-deoxy-3-0-athyl-2,4-&-0 merthyl-
a-L-maznopyranasyfexyl-13-{[(IF,35,6R)-5-(Emathylamine)eqahydro-&-reathyl Y2-gyran-2-yijoxy]-9-
athyt-2,3,30.4,5,52,50,6.9,10,11,12, 13,1 4, 16a 1 6h-hexadecabydro [4-meshyl-,
(2R.3aR.5aP_3b5.0S,155.14R.16aS5.16bR)

XDE-175-L

Molacular Formnia: CaBalhOyy
Formula Waighr; 760.022
Nomirat Mass; 7393

CAS Ragistry Number:  187166-15-0

CAS Name: |H-as-Indaceno[3,2-dJoxacyclododzcia- 7,1 5-dione, 2-[(6-d2oxy-3-O-athyl-2, 4-di-O-methyl-
a-L-mamnogyrapesyloxy}-13-[[{IR.2S,6R)-5-(dimatbylamino) reornhydro-S-reethyl-2R-pyran-2-yijoxy}-o-
ethyd-2 3 32 5a,5%,6,9,10,11,12,13,14,1 62, 1 6b-etradecahydro-3, 1 $-dimaciyl-,
(28.3a2.3a5.505.95.1 35, 142.18a5. 16b5)
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Standards

XDB-175-N-demetnt-]

Molacaiar Forrmla: CarHeNO
Fonrula Weight: EER LS .
Nomizal Mass: 733.5

CAS Ragisny Number NA .
UPAC Namea: (IR.3a%,5ait,3bS,98,155,14R, 1 6aS, 1§oR}-5-ethyl-14-merkyl-13-{[(25,5S,6R}-6-mathyl-
F-{methylaminojterarydro- 2 H-pyran-2-ylleoy} -7, 15-dioxo-

2.3.34,4.5,52,50,6,7,9.10,11,12,13,14,135, 16, 1 6b-octadecakydro-1 H-as-indaceno(3,2-dlexacycladodacin-
2-¥i 6-daoxy-3-O-athvi-? 4-di-O-mmathyl-bara-L -mapnovyrmosgde

XDE-LT3-Ndarathyl-L

Melacular Forrmla: CalZan0y

Formuls Waighe: 743995

Nonxizal Mass: 4335

CAS Ragistry Numther:  N/A

IUPACName: (25 3aR 5a5,555,98,135,14R 16a5, 1 §bS)-F-ettayl-4 1 S-dimpsred-13-{[(25 55, 6F)-5-
meathyt-3-(methylarinoerahydro-2H-pyrae-2-ylloxy} - 7, 1 5-dioxo-
13,3:3,:‘::,5!:,6,?,9,10,1!.12.13_.14,15,!Ga,lGb-beude::'.h}'&n-1H-n.;-[::dacenn[B,Z-dquzcyc.'odndech:—!-yl
§-deoxw-3-0-ethyl-2. 4-di-O-mnethvi-hers-L-mxrreopvracosids

Page 54
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Table 1. (Conz.) Identy and Saucture of XDE-175, its Metabolites and Stable Lotope Imterual

\_/r‘ Standards

o m
P
X
o ! °/
1t g é
®oa o
XDE-175-], Rl = (D, R2 =C.D, XDE-175-L,R1 = ¥CD,, R2=CD,

XDE-175-M-Demetht-1, Rl = H, R2? =C,D; XDE-175-¥-Demethyd-L, Rl =, R2=C,D;

Comrmon Name of Ioternal Standard
XDE-175-]IS
Molzalar Forrmta: CoPCE,DNCy
Forreuls Weighe: 737,051
Nomiral Mass: 736.5
CAS Ragistry Number: NA
v . | XOE5Lis
Molacalar Formmts: Ca"CZiDNCw
Farprula Weighr 769.062
Nomiwal Mass: Té8.3

CAS Registry Number: NA

XDE-175-N-Demathyl-J IS

Moleculsr Forrmia: CaHaDNOy,
Faomrula Waiglt: 739014
Nomizal Mass: 738.3
CAS Ragisoy Number: Na
XDE-175~N-Demathyl.L
Molecalar Forrmta: CaFabDNOw
Fonxula Waight: 751025
Nominat Mass: 7503
CAS Ragistry Number: NiA
GRAM035.12 Paga 20
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