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STATEMENT OF NO DATA CONFIDENTIALITY CLAIM

No claim of confidentiality is made for any information contained in this study on the
basis of its falling within the scope of FIFRA Section 10 (d) (1) (A), (B) or (C).

Company: Novartis Crop Protection, Inc.
Company Representative: Lee Hubbard, Ph.D.

Title: Senior Regulatory Affajrs Manager

Signature:

Date: 3%/7?
] 7e

These data are the property of Novartis Crop Protection, Inc. and, as such, are
considered to be confidential for all purposes other than compliance with the
regulations implementing FIFRA Section 10.

Submission of these data in compliance with FIFRA does not constitute a waiver of

any right to confidentiality which may exist under any other provision of common law
or statute or in any other country.
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STATEMENT CONCERNING GOOD LABORATORY PRACTICES

This study was conducted in accordance with the applicable EPA Good Laboratory
Practice Standards (40 CFR Part 160), with the following exception(s):

1) Novartis Metabolism Study 88JS30, "Comparative Metabolism of [Phenyl-(U)-
14C] CGA-329351 and [Phenyi-(U)-14C] CGA-48988 in Field Grown Lettuce®, is
currently in-progress. Although the analytical phase of that study is complete, a
final report has not yet been issued. Numerous references have been made in
this report to draft data that will be issued in the final report of Study 98JS30.
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M. C. Grunenwald Date
Study Director
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. Williams

Date
anager, Human Safety Department
Representative of Submitter/Sponsor

Submitter/Sponsor:  Novartis Crop Protection, Inc.
410 Swing Road
Post Office Box 18300
Greensboro, NC 27419
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M. C. Grunenwald Date
Study Director
Human Safety Department
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R. X Wiilianfs / Date
Manager, Human Saféty Department

Representative of Submitter and Sponsor

Submitter/Sponsor: Novartis Crop Protection, inc.
410 Swing Road
Post Office Box 18300
Greensboro, NC 27419
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QUALITY ASSURANCE STATEMENT

Study Title: Confirmatory Analytical Method for the Enantiosetective
Determination of Residues of Parent Metalaxyl (CGA-48988)
: or Mefenoxam (CGA-329351) in Crop Substrates by Chiral
High Performance Liquid Chromatography with Mass
Spectrometric Detection

Study Director: Mark C. Grunenwald

Study Number:; 456-98

Pursuant to Good Laboratory Practice Regulations, this statement verifies that
the aforementioned stuay was inspected and/or audited and the findings

reported to Management and to the Study Director by the Quality Assurance Unit
on the dates listed below.

Inspection/Audit Type Inspection/Audit Dates Reporting Date

Audit Protocol 10/28/98 - 10/28/98 10/28/98
Inspect Analytical 12/16/98 - 12/16/98 12/16/98
Audit Final Report 02/08/99 - 02/10/99 02/11/99

Prepared by:.nﬁ/ /LM/(K %Mﬂ) Datetw 9

Karen S Price

Sr. Quality Assurance Auditor
Quality Assurance Unit
Novartis Crop Protection, Inc.
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GENERAL STUDY INFORMATION

Study Director
Technical Personnei
Test Substance(s)
Code Number

CGA-48988
CGA-329351

Protocol Number

Sample Origin

Testing Facility

Study Initiation Date
Testing Period

Archive Location

Circumstances Affecting Study

NOVARTIS NUMBER 456-98

M. C. Grunenwald

L. S. Hamilton, A. R. Clayton, T. Blackburn

(Refer also to Figure 1)

Common Name Lot Number
Metalaxyl §94-1763
Mefenoxam S97-2087

Protocol 456-98"

Purity Reassay Date
97.1% 10/2000
98.1% 8/2000

Samples of tobacco, tomatoes, cabbage, and potato
foliage were obtained from previously conducted
Novartis Crop Protection residue field trial programs.
Complete details of sample history, including test
formulation, test substance lot, application rates, and
data of harvest, are provided in the Residue Test

Reports®®4%,

Samples of lettuce treated with “*C-CGA-48988 and
"C-CGA-329351 were obtained from Study 98.S30°,
Novartis Crop Protection AG, Basel, Switzerland;
complete details of sample history will be provided in
the final report for Study 98JS30 (in-progress).

Novartis Crop Protection, Inc.
Human Safety Department
410 Swing Road

P. O. Box 18300
Greensboro, North Carolina

December 8, 1998

December 9, 1998 - January 25, 1999

The protocol, raw data, and final report wili be archived
at the Crop Protection Archives, Novartis Crop
Protection, Greensboro, North Carolina at the end of
the study. After the final report is issued, and with the
approval of the Novartis QAU, any remaining samples

may be discarded.

None.
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SUMMARY AND INTRODUCTION

A.

SCOPE -

This method provides for the enantioselective determination of parent
residues of metalaxyl (CGA-48988) or its biologically active

(R) enantiomer, mefenoxam, (CGA-329351) in crops. This analytical
method has been developed to be compatible with Analytical Method
AG-3957, which is the currently accepted tolerance enforcement
methodology for total residues of metalaxyl or mefenoxam and their
metabolites determined as 2,6-dimethylaniline (DMA) in crops. This
method utilizes the same sample extract generated by the total residue
method to determine residues of the parent substance. The limit of
detection (LOD) for residues of metalaxyl or mefenoxam, defined as the
lowest amount of standard injected, is 0.19 ng for each enantiomer, or
0.38 ng as the metalaxyl equivalent. The limit of quantitation (LOQ),
defined as the lowest fortification level used for procedural recoveries, is
0.005 ppm of each enantiomer, or 0.01 ppm as the metalaxyl equivalent.
The chemical structures of metalaxyl and mefenoxam are shown in
Figure 1.

This method uses a chiral high performance liquid chromatography
separation system with mass spectrometric detection (LC/MS) as a
highly selective technique to identify the source of parent residues of
metalaxyl or mefenoxam. Assuming that total residues as 2,6-DMA have
previously been determined in a crop sample using Analytical Method
AG-395, this method aliows the analyst to identify the source of those
residues as having resulted from the application of a commercial
formulation containing either metalaxyl or mefenoxam as its applied
active ingredient.

The representative substrates studied for the validation of this procedure
were tobacco, tomatoes, cabbage, potato foliage, and lettuce. The
scope of this validation included the analysis of control crops, control
crops fortified with either mefenoxam or metalaxy!, and crop samples
containing field-incurred residues of metalaxyl or mefenoxam from
side-by-side applications. The samples of tobacco, tomatoes, cabbage,
and potatoes used to validate this methodology were obtained from
excess sample inventories from magnitude of residue field trials that
were previously conducted by Novartis Crop Protection®*'%'!. Detailed
information regarding the source and treatment history of these crop
1s‘;amples is provided in‘ Table 2 and in the Residue Test Reports. The
C-mefenoxam and “C-metalaxy! treated lettuce samples were obtained

from excess sample from Novartis Crop Protection AG Metabolism Study
98JS30 (in-progress).
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A summary of validation results, as well as all LC/MS sample
chromatograms and raw data worksheets, are included in the body of
this method.

For the purpose of consistency, the following terminology will be used to
describe the procedures and results presented in this method:

¢ The term (RS) racemate will be used to describe test and reference
substances containing metalaxyl, which is a racemic mixture of the
(S) and (R) enantiomers. In many of the result tables, the sum of the
' individual results for the (S} and (R) enantiomers is used to express
the resuit in terms of its metalaxyl equivalent. This term may
occasionally be abbreviated as ‘RS'.

» The term (R) enantiomer will be used to describe test and reference
substances containing mefenoxam, which contains primarily the
biologically active (R) enantiomer with a trace amount of the
biologically inactive (S) enantiomer. This term may be abbreviated as
‘R.

* The term (8) enantiomer will be used to describe results obtained for
the biologically inactive (S) enantiomer. The (S) enantiomer is

present at approximately 50% by weight in metalaxyl, and at trace
levels in mefenoxam. This term may be abbreviated as ‘S’

B. PRINCIPLE

A 10-gram crop sample is extracted by refluxing with 100 mL of 80:20
methanol/water for two hours*. A 25-mL aliquot is taken and passed

directly through a C18 solid phase extraction cartridge for removal of
co-extractives.

The sample is reduced to aqueous, acidified with 0.10N HCI, diluted with
water, and partitioned into dichloromethane (DCM). The DCM extract is
loaded onto a silica solid phase extraction cartridge. The cartridge is
washed with 5% (v/v) diethyl ether in hexane. The analytes are eluted
off of the cartridge with 40% (v/v) ethyl acetate in hexane

The ethyl acetate/hexane extract is evaporated to dryness, reconstituted
in mobile phase, and if necessary, filtered through a 0.45 pm micro-filter.
Analyte determination is made through the use of chiral high

performance liquid chromatography followed by mass spectrometric
detection (LC/MS).

 This extraction prodedure is identical to that of Analytical Method AG-395, which is the currently
accepted tolerance enforcement method for total restdues of metataxyl as 2,6-dimethylaniline. This
allows both the total and parent determinations to be made from a single crop extract.
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A chiral reverse-phase HPLC system is used for separation of the
metalaxyi enantiomers. The reverse phase column is a Chiralcel® OD-R
(Chiral Technologies, Inc.), with a mobile phase of 50:50:0.05 (viviv)
acetonitrile:water:trifluoroacetic acid. Detection is accomplished by
monitoring the [M+1] molecular ion (m/z 280) with a mass spectrometer
operated in positive-ion, electrospray ionization mode (ES+).

A flowchart of these analytical procedures is presented in Figure 2.

H. MATERIALS AND METHODS

A. APPARATUS/EQUIPMENT

1.0

2.0

3.0

4.0
5.0

6.0

7.0

8.0

9.0

10.0

11.0

Glass syringe with LuerLok tip, 20 mL, Becton Dickinson Multifit
#2443 (Fisher #14-823-10D, or equivalent)

Boiling flasks, flat bottom, 125-mL (Fisher #09-552A, or
equivalent)

Rotary evaporator, Buchii or equivalent, with a variable
temperature water bath (Buchler Instruments, or equivalent), and
aspirator pump (Cole-Parmer, or equivalent). The use of a
bump trap is recommended (Fisher #K570200-2524, or
equivalent)

Ultrasonic bath (Fisher Model FS-14, or equivalent)
Funnel, separatory, 60-mL (Fisher #10-437A, or equivalent)

Funnels, filtering, 75-mm and 100-mm diameter (Fisher
#10-329C, #10-329D, or equivalent)

Glass wool, Pyrex, Comning #3950 (Fisher #11 -388, or
equivalent)

Solid Phase Extraction, C18 SepPak cartridge, 360 mg,
(Waters P/N# WAT051910)

Solid Phase Extraction, Silica SepPak cartridge, 690 mg,
(Waters P/N# WAT051900)

Disposable plastic syringe with LuerLok tip, 3 cc, (Becton
Dickinson #9585, or equivalent)

Syringe filters, 0.45 um, ,Gelman LC-PVDF Acrodisc #4452,
(Fisher #09-730-134, or equivalent)
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12.0

13.0

14.0

15.0

16.0

17.0

18.0
19.0

20.0

21.0

22.0

23.0

24.0

Pipettes, volumetnc class A, 1-mL, 2-mL, other sizes as needed

Graduated cylinders, 10-mL, 50-mL, 100-mL, 250-mL, other
sizes as needed

Voiumetric flasks, class A, 100-mL., other sizes as needed

Filter paper, 24-cm, Whatman 2V 1202-240 (Fisher #09-832D,
or equivalent)

Variable power transformer (Powerstat, or equivalent)

Flask, round bottom, Pyrex, 500-mL or 250-mL (Fisher
#10-067G and #10-067F, or equivalent) '

Condenser, Allihn, 500-mm (Fisher #07-735C, or equivalent)
Heating mantie, 500-mL or 250-mL (Glascol, or equivalent)

Concentration Tubes, conical-bottom 50-mL capacity (Fisher
#05-507-5C, or equivalent)

Bottles, Boston round amber, 4-0z., with screw cap

Pasteur pipettes (Kimble 13-678-30B, 13-678-30C, or
equivalent)

Autosampler vials, crimp top borosilicate (Sun Broker, Inc., or
equivalent).

Scintillation vials, 20 mL, with screw cap (Kimble Glass Co.,
Vineland, NJ, or equivalent).

B. REAGENTS

1.0

2.0

3.0

4.0

5.0

“cetonitrile, HPLC grade (Fisher #A998-4, or equivalent)
Ethyl acetate, HPLC grade (Fisher #£195-4, or equivalent)
Ethyl ether, HPLC grade (Fisher #E138-1, or equivalent)
Hexane, HPLC grade (Fisher #4302-4, or equivalent)

Methanol, HPLC grade (Fisher # A452-4, or equivalent)
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6.0
7.0
8.0
9.0

10.0

11.0
12.0
13.0

14.0
15.0
16.0

17.0

Dichloromethane, Pesticide Residue Analysis grade (Burdick
and Jackson #300-4, or equivalent)

Trifluoroacetic acid, reagent grade (Fisher #04902-100, or
equivalent)

Hydrochloric acid, Certified ACS grade (Fisher #A144-212, or
equivalent)

Sodium sulfate, anhydrous, Certified ACS grade (Fisher
#5421-3, or equivalent)

Water, HPLCgrade (Picopure, or equivalent)

0.10N HCI - Prepare 1 liter by diluting 8.25 mL hydrochloric acid
to 1000-mL with HPLC grade water.

5% Ethyl ether in hexane (v/v) - Prepare 1 liter by combining
50 mL of ethyl ether with 950 mL of hexane.

40% Ethyl acetate in hexane (v/v) - Prepare 1 liter by combining
400 mL of ethyl acetate with 600 mL of hexane.

Acetonitrile:water:TFA 50:50:0.05. (v/v/v) mobile phase - Prepare

~1 liter by adding 500 mL of acetonitrile to 500 mL of water. Add
0.50 mL of trifiluoroacetic acid.

CGA-48988, analytical standard supplied by Analytical and
Product Chemistry Department, Novartis Crop Protection,
410 Swing Rd., Greensboro, NC.

CGA-329351, analytical standard supplied by Analytical and
Product Chemistry Department, Novartis Crop Protection,
410 Swing Rd., Greensboro, NC.

ScintiSafe Gel™ scintillation cocktail (Fisher #SX24-5. or
equivalent)

C. ANALYTICAL PROCEDURE

1.0

Extraction

1.1 Sample Preparation

Crop substrates were prepared using the procedures
outlined in the Novartis Product Safety Group SOP 7.21,
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Revision 2™, The crop samples analyzed in this study
were prepared as follows:

Cabbage, Tobacco, Tomato Foliage, and Potato Foliage
Decomposed leaves were removed and discarded.
Heads were quartered. Samples were composited, and
chopped in a Hobart food cutter, using dry ice as
necessary to keep the sample frozen. Prepared samples
were stored in polyethyiene bags or bottles.

; Tomato Fruit
Decomposed leaves and stems were removed and
discarded, and lightly adhering soil was brushed away.
Fruits were halved or quartered, composited, and
chopped in a Hobart food cutter, using dry ice as
necessary to keep the sample frozen. Prepared samples
were stored in polyethylene bottles.

Lettuce

The procedures used for the preparation of the
C-treated lettuce samples are described in the final
report for Novartis Study 98JS30° (in-progress). Briefiy,
frozen samples are manually cut into pieces and further
macerated under liquid nitrogen using mechanical cutters.

1.2  Extraction of Substrates

Weigh a 10-g representative sub-sample of a
homogenized crop sample into a 500-mL round bottom

 flask. Add 100 mL of 80:20 (v/v) methanol:water and a
few boiling chips. Place the flask in a 500-mL heating
mantle, attach a water-cooled Allihn condenser to the
flask, and reflux for two hours. Allow the solution to cool
to room temperature and filter through a Whatman 2V
filter paper into a 4-0z. amber bottle.

2.0 Solid Phase Extraction: C18 SepPak Cartridge

2.1 Column Conditioning

Attach a C18 SepPak cartridge (360 mg) to the tipofa
20-mL LuerLok syringe with the plunger removed.
Condition the syringe and cartridge assembly with 5 mL of
"80:20 (v/v) methanol:water. Allow the methanol-water to
drain through the cartridge. Discard the eluate, but do not
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ailow the C18 cartridge to go dry before performing the
next step.

2.2 Sample Addition and Collection

Place a 125-mL boiling flask below the syringe and
cartridge assembly and load 25 mL of sample extract to
the syringe, collecting the eluate.

Refer also to Section il.H.1, “MODIFICATIONS AND
: POTENTIAL PROBLEMS". for a discussion of extract
flow rate through the C18 cartridge.

3.0 Liguid-Liquid Partition of Extract

3.1 Reduce the sample volume to approximately 5 mL on a
rotary evaporator with a water bath maintained at
approximately 35°C.

3.2  Add 25 mL of HPLC grade water to the 125-mL boiling
flask and 1.0 mL of 0.10N hydrochloric acid. Swirl to mix,
using an ultrasonic bath as necessary to loosen any
residue that might adhere to the walls of the boiling flask.
Carefully transfer the aqueous sample to a 60-mL
separatory funnel.

3.3  Add 10 mL of dichloromethane (DCM) to the 125-mL

boiling flask, stopper, and shake well. Transfer the DCM
rinsate to the 60-mL separatory funnel.

3.4  Stopper the separatory funnel and shake vigorously for 30
seconds. Allow the layers to separate for at least 2
minutes.

3.5  Plug the stem of a 75-mm filtering funne! with a small«
amount of glass wool. Add approximately 10 grams of
anhydrous sodium sulfate to the funnel. Pre-rinse this
apparatus with 15-mL of DCM, discarding the rinsate.

3.6  Drain the DCM extract through the funnel containing the
pre-rinsed sodium sulfate pad and collect into a 125-mL

boiling flask. Minimize the transfer of any water droplets
to the sodium sulfate pad.
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3.7  Repeat the DCM partition as in steps 3.3 through 3.6
three times, draining each extract through the sodium
sulfate pad, for a total of four DCM partitions.

3.8  After the fourth DCM partition, ninse the sodium sulfate
pad with an additional 15 mL of DCM and collect.

3.9 Evaporate the DCM extract to dryness and reconstitute
with approximately 5 mL of DCM.

4:0 Solid Phase Extraction: Silica SepPak Cartridge

4.1  Column Conditioning

Attach a Silica SepPak cartridge (690 mg) to the tip of a
20-mL LuerlLok syringe with the plunger removed.
Condition the syringe and cartridge assembly with 10 mL
of DCM.

* Do not allow the silica cartridge to run dry at any point
during this procedure.

¢ The flow rate through the silica cartridge should be
about 1 drop per second.

*» Do not assist the solvent flow through the silica
cartridge by applying air pressure with a rubber bulb.

4.2 Sample Addition

Transfer the sample from Section 11.C.3.9 from the
125-mL boiling flask to the syringe and cartridge
assembly using a Pasteur pipette. Rinse the 125-mL
boiling flask with 10 mL of DCM and add to the syringe
and cartridge assembly. Allow the sample and rinsate to
elute to the top of the cartridge. Discard the load eluaté.

4.3 Column Wash

Add 10 mL of 5% ethyl ether:hexane to the 125-mL
boiling flask. Rinse the flask thoroughly and transfer the
ether/hexane rinsate to the syringe and cartridge
assembly. Allow the ether:hexane to elute to the top of
-the cartridge. Discard the rinse eluate.
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44  Sample Elution

Add 20 mL of 40% ethyl acetate:hexane to the 125-mL
boiling flask and swirl; transfer this elution solvent to the
syringe and cartridge assembly. Collect the entire eluate
into a 50-mL concentration tube.

5.0 Preparation of Final Sample

5.1  Evaporate the ethyi acetate:hexane sample from

' Section 11.C.4.4 to dryness using a vacuum rotary
evaporator set at ~35°C (fitted with a bump trap).
Reconstitute the samples to the desired final volume with
mobile phase (50:50:0.05 ACN:H.0O:TFA) using a
volumetric pipette. Sonicate or shake the samples
thoroughly to re-dissolve any sample residue from the
sides of the concentration tube.

A 4-mL final volume is used for ali samples screened at
the method LOQ of 0.01 ppm of the (RS) racemate
(0.005 ppm of the (R) enantiomer plus 0.005 ppm of the
(S) enantiomer). The volume may be adjusted as
appropriate to bring the residue concentrations within the
range of the standards.

Refer also to Section 11.H.2, “MODIFICATIONS AND
POTENTIAL PROBLEMS”, if any insoluble particulate
material is visible in the final sample extract

After transfer to an autosampler vial, the sample is ready
for analysis by chiral LC/MS.

D. INSTRUMENTATION

1.0 Description and Operating Conditions

1.1 Reverse Phase Chiral HPLC

Detection of residues is performed with a chiral
reverse-phase HPLC column system. The analytical
column is a Chiralcel® OD-R (Chiral Technologies, inc.,
Exton, PA), with a mobile phase of 50:50;0.05
ACN:HO:TFA, operated at a flow rate of 0.50 mL/minute.
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Detection is accomplished by monitoring the {M+1]
molecular ion at m/z=280 with a mass spectrometer
operated in positive-ion, electrospray ionization mode
(ES+). Complete operating conditions for the LC/MS
system are provided in Table 1.

The run time for this system to elute both enantiomers is
approximately 25 minutes; the (S) enantiomer is retained
for approximately 10.8 minutes, and the (R) enantiomer is
retained for approximately 16.1 minutes. The run time

. may be increased appropriately if late eluting peaks are
observed.

Refer.also to Section 11.H.3. "MODIFICATIONS AND
POTENTIAL PROBLEMS", for a discussion of the use of
the gradient elution to mitigate the effects of late eluting

peaks.

2.0 Standardization

Standardize the LC/MS system by injecting 75-pL. aliquots of
standard solutions containing the (R) and (S) enantiomers in the
range of 0.1875 ng to 75.00 ng per injection. Generate a
calibration curve by comparing detector response versus ng
injected.

See Section 11.1.1.0 for preparation of analytical standards. It is
necessary to run a set of standards with each analytical set to
achieve accurate quantitation of residues.

E. INTERFERENCES

The use of chiral chromatography, in conjunction with mass
spectrometric detection, provides a highly selective and specific
technique for the analysis of the (S) and (R) enantiomers. No
interferences were encountered during the validation of this method.

F. CONFIRMATORY TECHNIQUE

This method is a complementary technique to Analytical Method AG -395
which is the currently accepted US EPA tolerance enforcement method
for total residues of metalaxyl or mefenoxam, determined as
2,6-dimethylaniline. The procedures described in this method are used
to confirm the presence or absence of either parent metalaxyl or parent
mefenoxam in a crop sample.
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G. TIME REQUIRED

The extraction and cleanup of a set of 6 samples may be completed
within a time period of approximately 4-6 hours. A complete LC/MS
analysis sequence consisting of six samples and six calibration
standards may take an additional 6 hours when using an automated
injection system.

H. MODIFICATIONS AND POTENTIAL PROBLEMS

1, Sample Addition and Collection/C18 (Section 11.C.2.2): The flow rate
through the cartridge may slow considerably as the C18 sorbent bed
begins to swell from the solvent and retain particulate matter from the
extract. It may take more than 30 minutes for the entire sample
extract to pass through the C18 cartridge. Flow rate through the.
cartridge may be increased, if desired, by applying light to moderate
air pressure to the syringe barrel with a rubber laboratory squeeze
bulb. The flow rate should be kept to less than approximately 1 mL
per second. The application of excessive air pressure to the syringe
barrel may result in extracts that have not been cleaned up
sufficiently to permit successful analysis by LC/MS. After all of the
extract has passed through the cartridge, apply a finat charge of air
pressure to the syringe barre! to recover any liquid extract retained by
the void volume of the sorbent bed.

2. Preparation of Final Samples (Section I1.C.5.1): If any insoluble
particulate material is visible in the final sample extract, attach a
0.45 pm syringe fiiter to a 3-cc disposable syringe with the plunger
removed. Pour the sample extract from Section 11.C.5.1 into the
syringe barrel, insert the plunger, and gently force the sample through
the micro-filter directiy into an autosampler vial. Analyze by LC/MS.

3. Reverse Phase Chiral HPLC (Section 11.D.1.1): Late-eluting peaks
from the HPLC analytical column may interfere with linear response
of the mass spectrometer. This effect can be mitigated by using a .
gradient elution, as described in Table 1. This approach may
improve analytical results if chromatographic or mass spectral
interferences are encountered when analyzing test substrates other
than those investigated during this validation.

| PREPARATION OF STANDARD SOLUTIONS AND SAMPLE
FORTIFICATION PROCEDURES

The metalaxyl reference material, which is a 50% plus 50% mixture of
the (S) and the (R) enantiomers, is used in this method to calibrate the
LC/MS measurement system. This approach is preferable to calibrating
with reference standards of the (R} enantiomer and the (S) enantiomer
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prepared independently, since individually prepared reference standards
would contain predominantly one enantiomer with trace amounts of the
other, which unnecessarily complicates the calibration process. Small
variations from the assumed 50/50 enantiomeric distribution do not
significantly introduce error into the results obtained. Furthermore,
enantiomeric purity of the metalaxyl reference material is information that
Is not readily available in most cases.

When using metalaxyl to prepare a calibration curve, the nominal
concentration of the metalaxyl calibration standard is corrected for
enantiomeric purity, which is assumed to be 50%, to obtain
concentrations for each of the (R)- and (S)- enantiomers. For example, a
metaiaxyl calibration standard that is prepared at 2.00 ng/uL is entered
into the LC/MS or other data acquisition system as 1.00 ng/uL of the

(S) enantiomer plus 1.00 ng/uL of the (R) enantiomer. The same is true
for procedural recovery samples that are fortified with metalaxyl. For
example. a control sample fortified with 1.00 ppm of metalaxyl is input
into the data system as 0.50 ppm of the (S) enantiomer ptus 0.50 ppm of
the (R) enantiomer. Consequently, the result obtained from the data
system will be expressed in terms of the individual isomers. To express
the results in terms of the (RS) racemate (metalaxyl), the results of the
Individuat enantiomers, in ppm, are added together.

The mefenoxam reference material used in this method consists
primarily of the (R) enantiomer with a trace amount of the

(S) enantiomer. This solution is used only for the fortification of
procedural recoveries; residual amounts of the (S) enantiomer, if present
will be accounted for when calculating the percent enantiomeric excess
(EE%) in Section 11.J.3.0.

1.0 Preparation of Fortification and Analytical Standards

1.1 Preparation of Metalaxyl Analytical Standards

Weigh 100.0 mg of metalaxyi, corrected for chemical
purity, into a 100-mL volumetric flask and dilute to the
mark with methanol. This standard contains 1,000 ng/upl
of the (RS) racemate. This solution should be corrected
tor enantiomeric purity, which is assumed to be 50% of
the (S) enantiomer plus 50% of the (R) enantiomer. This
provides a mixed reference standard equivalent to
approximately 500 ng/pL of the (S) enantiomer plus

500 ng/uL of the (R) enantiomer.
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Make serial dilutions of this stock solution with 50:50:0.05
ACN:H,O:TFA mobile phase solution to give a series of
analytical standards in a range of 0.0050 ng/pL to

2.00 ng/uL of the (RS) racemate, equivalent to

0.0025 ng/uL* to 1.00 ng/uL of each individual (R) or

(S) enantiomer.

Store these standard solutions in a refrigerator in a
capped amber bottle when not in use.

1.2 Preparation of Mefenoxam Analytical Standard

Weigh 50.0 mg of mefenoxam, corrected for chemical
purity, into a 100-mL volumetric flask and dilute to the
mark with methanol. This provides a reference standard
equivalent to approximately 500 ng/uL of the

(R) enantiomer, assuming enantiomeric purity of 100%.

Store this standard solution in a refrigerator in a capped
amber bottle when not in use.

1.3  Preparation of Fortification Standards

Metalaxy! 10.0 ng/uL Fortification Standard - Add 1.0 mL
of the 1,000 ng/uL metalaxy! stock standard solution to a
100-mL volumetric flask and dilute to the mark with
methanol to give a 10.0 ng/uL metalaxy! fortification
solution (5.0 ng/plL of the (S) enantiomer pius 5.0 ng/uL of
the (R) enantiomer).

Metalaxyi 0.10 ng/ul. Fortification Standard - Add 1.0 mL
of the 10.0 ng/uL metalaxy! fortification solution to a
100-mL volumetric flask and dilute to the mark with
methanol to give a 0.10 ng/pL metalaxy! fortification
solution (0.05 ng/uL of the (S) enantiomer plus 0.05 ng/ulL
of the (R) enantiomer).

Mefenoxam 5.00 ng/uL Fortification Standard - Add
1.0 mL of the 500 ng/puL mefenoxam stock standard
solution to a 100-mL volumetric flask and dilute to the

* The lowest reference standard typically used for calibration of the analytical instrument was prepared
at 0.0050 ng/uL of the (RS) racemate, equivalent to 0.0025 ng/ul of each enantiomer. However, a
calibration standard prepared at 0.0030 ng/pL of the (RS) racemate, equivalent to 0.0015 ng/pL of
each enantiomer, was run with the 7-day PHt cabbage wrapper leaves (injected 29-Dec-1998). This
standard exhibited acceptable signal-to-noise ratio and inearty,
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mark with methanol to give a 5.00 ng/ul. mefenoxam
fortification solution.

Metenoxam 0.05 ng/ul Fortification Standard - Add
1.0 mL of the 5.00 ng/uL. mefenoxam fortification solution

to a 100-mL volumetric flask and dilute to the mark with
methanol to give a 0.05 ng/pL mefenoxam fortification
solution.

Store these fortification solutions in a refrigerator in
capped amber bottles when not in use.

2.0 Sampie Fodification Procedures

Metalaxyl Fortifications at 1,00 ppm: Add 1.0 mL of 10.0 ng/uL
metalaxyl fortification solution to 10 grams of crop substrate to
obtain a sample fortified at 1.00 ppm of metalaxyl, equivalent to
0.50 ppm of the (R} enantiomer, plus 0.50 ppm of the

(S) enantiomer.

Metalaxyl Fortifications at 0.01 ppm: Add 1.0 mL of 0.10 ng/uL

metalaxyl fortification solution to 10 grams of crop substrate to
obtain a sample fortified at 0.01 ppm of metalaxyl, equivalent to
0.005 ppm of the (R) enantiomer, plus 0.005 ppm of the

(S) enantiomer.

Mefenoxam Fortifications at 0.50 ppm: Add 1.0 mL of 5.00 ng/uL
mefenoxam fortification solution to 10 grams of crop substrate to
obtain a sample fortified at 0.50 ppm of the (R) enantiomer.

Mefenoxam Fortifications at 0.005 ppm: Add 1.0 mL of

0.05 ng/uL mefenoxam fortification soiution to 10 grams of crop
substrate to obtain a sample fortified at 0.005 ppm of the
(R) enantiomer.

Other volumes and standard concentrations may be used for
fortification, although the total volume should not exceed 2 mL.

' J. METHODS OF CALCULATION
i

1.0 Determination of Sample Residues

Inject 75-pL aliquots of the final extract fractions prepared in

l Section 11.C.5.1 into the LC/MS system under the same
conditions as for the standards. Develop a calibration curve on
the LC/MS data system that plots the peak area of the
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abundance of the [my/z 280) positive ion against the amount of
(R)- or (S)- enantiomer reference material injected to determine
the nanograms of (R)- or (S)- enantiomer in the injected sample
extract.

To calculate the residue results, the mg injected must first be
calcuiated as follows:

(G) (V,) (W)
(V, + W (M/100)) (V3)

(1) mgin.=

G = amount of sample extracted (mg)

Va = aliquot volume (mL)

Ve = extraction volume {mL)

V. = injection volume (mL)

Vi = volume of final injection sotution (mL)
M = % moisture of sample

W = weight of sample (g)

To determine the corrected ppm of each analyte in the samples,
use equation 2:

(ng analyte found) x 100
(mg sample injected) (R%)

@) ppm=

R% = recovery factor given by equation (5)

2.0 Determination of Procedural Recoverias
=== L O Frocedural Recoveries

2.1 Determine the ng of the (R) or (S) enantiomer in the
aliquot of the samples injected, and calculate the mg
injected using the Procedures described in Section
IL.J.1.0. Calculate the final PPM values of the control and
fortified samples according to the following equation:

ng analyte found
mg sample injected

(4) ppm=

Determine the recovery factor by first subtracting the
background detector response, if any, in the control
sample from the analyte response in the recovery sampte.
Calculate the recovery factor as a percentage (R%) by the
equation:
) (5) R% = (ppm analyte found - ppm control)
pPpm analyte added

x 100
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Note: Analysis of controfs, correction of recovery results
for small controf values, and use of the recovery factor
is not required for tolerance enforcement purposes.
They are used for method validation and generation of

residue data where applicable.

3.0 Determination of Percent Enantiomeric Excess (EE%)

The Percent Enantiomeric Excess (EE%) parameter provides
the analyst with a measurement of the relative amounts of the
(R) enantiomer and the (S) enantiomer in the crop sample. The
EE% can be caiculated after determination of the parts per
million of each enantiomer in the crop sample as follows:

o, [R=S]
EE/O_[R+S] X100

R = Amount of (R} enantiomer found in sample, ppm
S = Amount of (S) enantiomer found In sample, ppm

The EE% parameter can assist the analyst in making a
determination as to whether a given Crop was treated with a

shown in the following example:

Example of EE% Calculations Using Theoretical Enantiormeric Ratios Found in

Commercial Formulations Containing Either Mefenoxam or Metalaxy!
Approximate Amount of each enantiomer found (epom) | Formuiation Used
EE% {(R) enantiomer (S) enantiomer for Treatment

+100% 0.50 ppm <0.005 ppm mefenoxam
0% 0.50 ppm 0.50 ppm metalaxyi
-100% <0.005 ppm 0.50 ppm --

Complete resuits of the EE% calculation for samples containing
incurred residues are Presented in Table 4. Refer also to
Section II1.A, “ACCURACY", for a summary of the EE% data.

4.0 Determination of Treatment with Mefenoxam
==L lreatment with Mefenoxam

significant peak at the (R) enantiomer retention time window:.
Refer also to Section liL.E, “ENANTIOMERIC EXCESS".
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5.0

6.0

dpm per sample gram =

“C residue, ppm =

Determination of Treatment with Metalaxyi

Treatment with metalaxy! is inferred by the presence of
significant and approximately equal-sized peaks at both the
(S) enantiomer and (R) enantiomer retention time windows.
Refer also to Section 1IL.E, “ENANTIOMERIC EXCESS".

Determination of "“C-Labeled Metalaxyl and Mefenoxam

Sample extracts were radioassayed by aliquoting an appropriate
volume into a 20-mi scintillation vial and adding ~15 ml of Fisher
ScintiSafe Gel™ scintillation cocktail. Radioactivity (dpm) was
quantitated using a Beckman liquid scintillation counter (LSC).
The radioactivity per gram of sample was calculated as follows:

radioactivity (dpm) x total extract volume (mL)
LSC aliquot volume (mL) x total sample weight (g)

The radioactivity in the samptle final fraction was also measured
by LSC analysis. The total radioactivity in the sample extracts
was calculated according to the following equation:

dpm per sample gram < 1000 ug
specific actvity (4C1/mg) x (2.22x10%dpm/uCi)  mg

The lettuce samples used in this study were generated under
Novartis Study 984S30°, and were treated with radiolabeled
mefenoxam and metalaxyl. The specific activities of the test
substances were: 2.54 MBg/mg for the “C-mefenoxam, and
2.10 MBg/mg for the 1"'C-miatafaxyl (equivalent to 68.65 uCi/mg
for the "“C-mefenoxam, and 56.76 uCi/mg for the
"*C-metalaxyl). The specific activities were converted between
measurement units as follows:

ific activity MBq  27.02703 4Ci
specific activity, uCi/mg = e a:-,tgl;my : x2 iABq =

RESULTS AND DISCUSSION

The objective of this study was to evaluate the precision, accuracy,
extractability, and accountability of this analytical method for the determination
of residues of the (R) and (S) enantiomers of metalaxyl or mefenoxam in
crops. Additionally,-this study investigated whether the Percent Enantiomeric
Excess parameter is a suitable means of identifying whether a crop was
treated with either metalaxy! or mefenoxam.
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This report contains all expermental data collected during the conduct of this
study. A summary of the results of analysis of procedural recovery samples is
presented in Table 3. A summary of the resuits of analysis of samples
containing field-incurred residues of either metalaxyl or mefenoxam are
presented in Table 4. A summary of the results of analyses to determine
extractability and accountability are presented in Table 5.

All Raw Data Worksheets used for calculation of sample results are presented
in Tables 6 through 31. Included in the Raw Data Worksheets are sampie
weights, extraction volumes, aliquot volumes, final volumes, injection
amounts, fortification levels, calibration standards, nanograms of analyte
found, and uncorrected and corrected sample resuits (ppm).

The LC/MS chromatograms for every tobacco, tomato, cabbage, potato, and
lettuce sample analyzed in this study are shown in Figures 3-15. In these
chromatograms, each Injection or sample is illustrated by two ion
chromatograms: one showing the (S) enantiomer and one showing the

(R) enantiomer. In each chromatogram, the peak of interest is highlighted
with an arrow and fabeled with the retention time and response (in peak area).
Each set of chromatograms in Figures 3-15 contains the following:

one chromatogram of a calibration standard (with the output from the linear regression)
one chromatogram of an untreated control substrate

one chromatogram of an untreated control (procedural recovery} fortified with metalaxy!
one chromatogram of an untreated contro! (procedural recovery) fortified with mefenoxam
at least two chromatograms of samples containing field-incurred residues of metalaxyl

at least two chromatograms of samples containing field-incurred residues of mefenoxam

*® & & & ¢ »

Figure 16 shows a typical set of calibration standards in the range of

0.0025 ng/pL. to 1.00 ng/uL (0.1875 ng to 75.00 ng injected) of the (S) and
(R) enantiomers. Figure 17 shows the calibration curves for the (S) and

(R) enantiomers obtained from the ion chromatograms of the standards in
Figure 16. Figure 18 is a graphical presentation of the EE% values calculated

from the analysis of samples containing incurred residues of either metalaxyl
of mefenoxam,

A ACCURACY

Untreated tobacco, tomato, cabbage, potato, and lettuce substrates were
fortified with either metalaxyl (CGA-48988) or mefenoxam (CGA-329351)
at levels of 0.005 ppm or 0.500 ppm. Pooled procedural recovery resuits
from fortified control samples were used to calculate accuracy in terms of
a mean, standard deviation (sd), and coefficient of variation

(CV% = sd/mean x 100). Procedural recovery data from fortified control
samples from the validation sets analyzed herein (Tabie 3) were
compiled to assess the overall accuracy of Analytical Method 456-98.
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Procedural recoveries were calculated by dividing the concentration of
either the (S) enantiomer or the (R) enantiomer measured in each
fortified sample by the concentration added to the sample. Substrate,
fortification levels, and residues in the fortified controls are presented in
Table 3 and are summarized below:

Statistical Summary for Procedural Recovery Samples Fortified with Metalaxyl

{R) Enantiomer (S) Enantiomer
Minimum = 65% Minimum = 74%
Maximum=  116% Maximum = 113%
Average = 98% Average = 98%
.8D = 12.5% SD = 10.4%
%CV = 12.7% %CV = 10.7%
n= 13 n= 13

Statistical Summary for Procedural Recovery Samples Fortified with Mefenoxam

(R) Enantiomer

Minimum = 75%
Maximum = 117%
Average = 98%
S0 = 9.3%
%CV = 9.5%
n= 13

The acceptable procedural recovery results in Table 3 confirm that the
analytical procedure described in Analytical Method 456-98 is an

accurate method for the quantitative determination of residues of the (R)
and/or (S) enantiomers.

No significant interferences (>0.005 ppm) were found at or near the
retention time of either the (S) enantiomer or the (R) enantiomer in the
control substrates*.

The data presented in Table 4 are the resuits of the use of this method to
anzlyze crop samples containing field-incurred residues of either
metalaxyl or mefenoxam. Table 4 lists the result for each sample
reported as “ppm (S) enantiomer”, “ppm (R) enantiomer”, and as the
equivalent “ppm (RS) racemate”. Refer aiso to Section III.E,
“‘ENANTIOMERIC EXCESS”, for a discussion of the performance of this

" Tomato foliage did exhibit detections of both the (S) and (R} enantiomers in the untreated control at
approximately 0.02 ppm as the (RS) racemate. The approximately equal amounts of the (8) and
(R) enantiomers In the control sample {(EE% = +5%) indicate that the sample contains traces of
parent metalaxyl. These detections were insignificant relative to the levels of metalaxyl (-7 ppm) and

mefenoxam (-3 ppm) determined in the field treated samples, and will not impact the conclusions of
the study.
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method for its intended use In determining the source of incurred
residues.

B. PRECISION

Precision of this method was determined by calculating the mean,
standard deviation, and coefficient of variation of results from the
analysis of fortified control samples. Table 3 presents the statistical
results for recovery values from all fortification experiments; the %CV
results show that this method demonstrates adequate analytical
precision.

C. EXTRACTABILITY

The extractability of the total radioactive residue (TRR) by Analytical
Method 456-98 was determined by comparing the ppm of "*C-residue in
the method’s initial sample extract (as measured by liquid scintillation
counting) to the total ppm of **C-residue in the original crop sample (as
measured by combustion analysis). The formula for the determination of
percent extractability is as follows:

. total C residue (ppm) in sample extract by LSC
percent extractability ~ TRR in crop by combustion analysis (ppm) x1

Table 5 summarizes TRR values, "*C-residues in sample extracts, and
percent extractability. The TRR values were determined in Novartis
Metabolism Study 98JS30. The concentration of the “C-extractable
residue was calcuylated by LSC analyses of the extracts and is expressed
in ppm of the (RS) racemate equivalents. The total extractabilities were
125%, 78% and 97% for the 0-day, 14-day, and 21 -day PHI lettuce
treated with 1“C-mef.cenoxam, and 106%, 109%, and 112% for the O-day,
14-day, and 21-day PHI lettuce treated with "“C-metalaxyl, respectively.

D. ACCOUNTABILITY

The accountatility of Analyticat Method 456-98 is determined by
comparing the ppm of "“C-residue in the method’s residue in the final
extract (as determined by LC/MS analysis) to the total ppm of
"C-residue in the crop sample (as measured by combustion analysis).
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The formula for the determination of Percent accountability is as follows:

. parent residue {Ppm) In sample extract by LC/MS
pefeent accountability = TRR in crop by combustion analysis (ppm) x 100
The total accountabilities were 75%, 6%, and 3% for the 0-day, 14-day,
and 21-day PHl lettuce treated with 14C-mei‘enoxam, and 75%, 14%, and
7% for the 0-day, 14-day, and 21 -day PHI lettuce treated with
14C-metalaxyl, respectively. These accountability results show 3 decline
in parent residues of the (R) and (S) enantiomers as a function of

E. ENANTIOMERIC EXCESS

The validity of using the enantiomeric excess (EE%) parameter as a
means of determining whether a given crop was treated with either
metalaxyl or mefenoxam was investigated as part of this study.

Summary of Percent Enantiomeric Excess Results Obtained from the Analysis of
Crops Containing Field-Incurred Residues of Metalaxyi or Mefenoxam

Treatment Substance: Metalaxyl Mefenoxam
Range of Resuits = -56% to +20% +43% to +100%
Mean = -8% +91%
Standard Deviation = + 18.4% = 14.0%
n= 29 29

A graphical representation of the distribution of all EE9, results for the .
samples analyzed is presented in Figure 18.

The highest EE% obtained in this study for a crop treated with metalaxy!
was +20% (mature tomato fruit, 0.025 pPPM); the lowest EE% for acrop
treated with mefenoxam was +43% (mature tobacco leaf, 0.007 ppm )
There were no instances where any sample treated with metalaxyl had a
higher EE% than any sample treated with mefenoxam.

NOVARTIS NUMBER 456-98 PAGE 33 OF 138



These data, generated through the analysis of samples containing
incurred residues, demonstrate that the EE% measurement is a reiiabie
and unbiased means of determining if incurred residues can be attnbuted
to applications made with a formulation containing either metalaxy! or
mefenoxam.

CONCLUSION

Novartis Analytical Method 456-98 is demonstrated to be a valid method for
the determination of residues of parent metalaxyl or mefenoxam, determined
as the sum of the (S) and (R) enantiomers, in tobacco, tomato, cabbage,
potato, and lettuce.

The validity of this method has been demonstrated by acceptable precision
and accuracy results obtained for procedural recovery samples, and by the
extractabiiity and accountability results obtained by the anaiysis of weathered
radioactive substrates using this method.

The percent enantiomeric excess (EE%) parameter allows a reliable and
unbiased determination to be made as to whether a crop was treated with a
formulation containing either metalaxy! or mefenoxam as its active ingredient.

456-98V7 [S\GRUNENWALOMWS988W56-98\ABR\DOC] mg/mae:2/24/99
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V. TABLES AND FIGURES

TABLE 1: OPERATING PARAMETERS FOR THE ENANTIOSELECTIVE
DETERMINATION OF METALAXYL OR MEFENOXAM BY CHIRAL
REVERSE PHASE LC/MS

Sample Hewlett-Packard Model 1080 High Performance Liquid Chromatograph (HPLC)

Introduction:

Detector:

HPLC Cclumn:

Mobile phase:
HPLC Conditions:

MS Detec or:

Retention Time:

Run Time:
Data Acquisition:

system, with autosampler, quaternary solvent gradient elution pump, and fixed
wavelength UV detector.

Micromass Platform™ Mass Spectrometer with electrospray orization
{El)/atmosphenc pressure chemical ionization (APCI) interface. Data processed
using Masslynx™ software (Rev. 3.1 Build 4),

Chiralcel™ OD-R, 10 ym packing, 250 mm x 4.6 mm,
{Chiral Technologies, Exton, PA).

50:50:0.05 acetonitnle:water:triflucroacetic acid (TFA)
Flow Rate: 0.50 mU/min.  Inj. Volume: 75 ul Column Temp.: 30°C

The HPLC system has a post-column “spiitter” installed between the C18 column
exit and the detector, which directs ~0.375 mL/min of the column fiow to waste and
~0.125 mL/min to the MS detector (approximately 4:1 split ratio).

Cone: 22V Probe: 110°C Needle: 3.5kV

Acquire the [M+1] molecular 1on at 280 mvz, using posttive-ion, electrospray
Ionization mass spectrometry.

If desired, the UV detector absorbance signal can be monitored at 216 nm.

(S) enantiomer ~10.8 minutes
(R) enantiomer ~16.1 minutes

These run times may vary slightly with column batch and mobile phase composition.

If iate eluting peaks are observed, the run time should be increased to remave the
late eluting compounds from the analytical column. A gradient elution, using an
increased percentage of acetonitnle in the mobite phase, can be used to allow the
late eluting peaks to be carned off of the anaiytical column. Depending upon the
crop substrate and the retention time of the late eluting peak, exact gradient elution
conditions can be developed as appropriate by monitoring a UV absorption trace at
216 nm or the acquisition signal at 280 m/z. (The LC/MS system is ideally suited for
gradient elutions at trace levels due to its rapid re-equilibration time).

~-25 minutes

The LC/MS Masslynx software has the capability to calculate the parts per million of
analyte in a crop substrate if the miligram amount of crop-equivalent injected 1s
supplied to the instrument. However it is typically easier for an analyst to obtain a
calibration curve from the LC/MS system that hsts “ng found™. The “ng foung” data
from the LC/MS data system is then transcnbed into the Multichrom Worksheet
program (version ws.pas 1.3.1} to completely calculate parts per million of analyte n
the test substrate.
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TABLE 2: SOURCE OF CONTROL AND TREATED CROP SAMPLES
ANALYZED AS PART OF THIS STUDY*

Maximum
Original  Original Sample  Treatment  Months
Study No.  Field TestNo. Crop Substrate PHI Code  Substance t Stored
105-95 0S-FR-108-95° tobacco mature leaf t 62 days 1-3-8 - - 42
green leaf 0 days 2-2-A metalaxyi 42
2-2-B metalaxyi 42
3-2-A mefenoxam 42
3-2-B mefencxam 42
mature leaf 62 days 1-3-B -- 40
2-3-A metalaxyl 40
- 2-3-B metalaxyl 40
3-3-A metenoxam 40
3-3-8 mefenoxam 40
100-95 02-FR-039-95° tomato fruit Odays  1-2-A - 39
2-2-A metalaxyl 39
2-2-B metalaxyi 39
3-2-A metfenoxam 39
3-2-B mefenoxam 39
leaves 1 days 1-3-A .- 39
2-3-A metalaxyl 39
2-3-B metalaxyl 39
3-3-A mefenoxam 39
3-3-8 mefenoxam 39
truit § 0 days 1-2-A -- 39
mature frurt 5 days 2-4-A metalaxyl 39
2-4-B metalaxyl 39
3-4-A mefenoxam 39
3-4-B mefenoxam 39

* Complete details of the source, treatrment, and harvest are contained in the Residue Test Reports.

t Refer to the Residue Test Reports
and application rates.

(RTR's) for complete mnformation regarding treatment substance

1 Control mature tobacco leaf 1s substituted here because bulk sampie of control immature tobacco

leaf was depleted or unavailabie.

§ Control immature fruit is substituted here because bulk sam

ofr unavailable.

NOVARTIS NUMBER 456-98

ple of control mature fruit was depieted
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TABLE 2: SOURCE OF CONTROL AND TREATED CROP SAMPLES
ANALYZED AS PART OF THIS STUDY* (Continued)

Maximum
Original  Original Sample  Treatment Months
Study No. Field Test No. Crop Substrate PHI Code  Substance t Stored

106-95 0S-FR-305-95° cabbage heads Odays  1-2-A -- 42
' 2-2-A metalaxyl 42

2-2-B metaiaxyl 42

3-2-A mefenoxam 42

) 3-2-B mefenoxam 42
wrapper leaves 0 days 1-3-A -- 42
2-3-A metalaxy! 42

2-3-B metalaxyl 42

3-3-A mefenoxam 42

3-3-B mefenoxam 42

tnmmed head 0 days 1-4-A -- 42
2-4-A metalaxyl 42

2-4-B metalaxyl 42

34-A metfenoxam 42

3-4-B metenoxam 42

heads 7 days 1-5-A -- 42
2-5-A metalaxyl 42

" 258 metalaxy! 42

3-5-A mefenoxam 42

3-5-B metenoxam 42

wrapper leaves 7 days 1-6-A -- 42
2-6-A metalaxyt 42

2-6-B metalaxyl 42

3-6-A mefenoxam 42

3-6-8 mefenoxam 42
tnmmed head 7 days 1-7-A .- 41,
2-7-A metalaxyl 41

2-7-B metalaxyl 41

3-7-A mefenoxam 41

378 mefenoxam 41

" Complete details of the source, treatment, and harvest are contained in the Residue Test Reports,

t Refer to the Residue Test Reports (RTR's) for compfete information regarding treatment substance
and application rates.
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TABLE 2: SOURCE OF CONTROL AND TREATED CROP SAMPLES
ANALYZED AS PART OF THIS STUDY* (Continued)

Maximum
Original  Criginal Sample Treatment Months
Study No. Field TestNo.  Crop Substrate  PHI Code Substance t Stored
101-95 OW-FR-615-95° potato  foliage 0 days 1-2-A -- 39
2-2-A metalaxyl 39
2-2-B metalaxyi 39
3-2-A mefenoxam 39
3-2-8 mefenoxam 39
4-2-A metalaxyl 39
4-2-B metalaxyi 39
5-2-A mefenoxam 39
5-2-B mefenoxam 39
984830 98J530 lettuce  head Oday SUBPR.1,INT 1 'C-mefenoxam b 4
14 day SUBPR. 1, INT.2 “
21 day SUBPR.1,INT. 3 “
Oday SUBPR.2,INT.1  '“C-metalaxyl
14day SUBPR. 2, INT. 2 “
21day SUBPR.2,INT.3 “
-- CONTROL --

* Complete detaiis of the source, treatment, and harvest are contained in the Residue Test Reports.

t Refer to the Residue Test Reports (RTR's) for complete information regarding treatment substance
and application rates.

t Refer to the final report for Novartis Study 98JS30 for complete information regarding test substance
application rates, storage intervals, and other information.,

L]
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TABLE 3:

RECOVERY RESULTS FOR CONTR

WITH METALAXYL OR MEFENOXAM *

OL SUBSTRATES FORTIFIED

Fortifi- Amount (R) Enantiomer (S) Enantiomer
cation Added | Determined Percent Determuined Percent
Substrate  |Sample ID | Substance | (ppm) (Ppm) Recovery (ppm) Recovery | EE%
Tobacco
green 1-3-8 control - 0002 - 0000 - -
leaf 1-3-B REC metalaxyl | 0.500 0 509 101% 0.517 103% -1%
1-3-B REC mefenoxam | 0.500 0483 96% 0009 96%
mature 1-3-B controt - Q000 - 0.000 - -
leaf 1-3-B REC metalaxyl | 0.005 0005 97% 0 005 88% 0%
1-3-BREC mefenoxam | 0 005 0005 93% 0 000 100%
Tomato
frunt 1.2-A control - 0.001 - 0000 - -
1-2:A REC metalaxyl |0 500 0.478 95% 0 450 90% 3%
1-2-A REC mefenoxam | 0 500 0473 94% 0009 - 96%
leaves 1-3-A contro| - 0011 - 0010 . -
1-3-A REC metalaxyl {0 500 0471 92% 0474 93% 0%
1-3-A REC mefenoxam | 0.500 0529 104% 0018 - 93%
mature 1-2-A controi - 0.002 - 4 000 - -
frut 1-2-A REC metalaxyl | 0.005 0 005 65% 0 004 74% 1%
1-2-AREC metenoxam [0 005 0008 117% 0 000 . 100%

" Wherever finite incurred residues of th
method it of determination (LOD, «

NOVARTIS NUMBER 456-98

e (S)- or (R) énantiomers were detected at less than the
0.005 ppm), “uncorrected” residue values {ppm) are reported.
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TABLE 3: RECOVERY RESULTS FOR CONTROL SUBSTRATES FORTIFIED
WITH METALAXYL OR MEFENOXAM * (Continued)
Fortifi- Amount (R) Enantiomer (S) Enantiomer
catlon Added | Determined Perceant Determined Percent
Substrate Sample ID | Substance | (ppm) {ppm) Recovery (ppm) Recovery EE%
Cabbage
heads 1-2-A control - 0002 - 0.002 - -
1-2-A REC metalaxyl | 0500 0.499 99% 0489 98% 1%
1-2-A REC mefenoxam | 0.500 0484 96% 0009 - 96%
wrapper 1-3-A controi - 0002 - 0 000 - -
leaves 1-3-A REC metalaxyl | Q500 0560 112% 0.563 113% %
1-3-AREC | mefenoxam | 0.500 0499 99% 003 - 95%
tnmmed 1-4-4 control - 0 000 - 0 000 - -
heads 1-4-A REC metalaxyl | 0 500 0.513 103% 0518 104% 0%
1-4-A REC mefenoxam { 0.500 0.481 96% 0.010 - 96%
heads 1-5-A controf - oo . 0 000 - -
1-5-A REC metalaxyl | 0005 0 006 88% 0 006 107% 0%
1-5-A REC mefencxam | 0 005 0005 75% 0000 100%
wrapper 1-6-A control - 000 - 0.000 - -
leaves 1-6-A REC metalaxyl |0 500 0524 105% 0.518 104% 1%
1-6-A REC | mefenoxam | 0.500 Q0475 95% 0011 . 95%
tnmrmed 1-7-A control - 0001 - oom - -
heads 1-7-A REC metalaxyl |0 005 0007 116% 0.006 93% 8%
1-7-A REC | mefenoxam |0 005 0006 102% 0000 - 100%

" Wherever finite incurred residues of the (S)- or (R} enantiomers were detected at less than the

method limit of determination (LOD, <0.005 ppm), “uncorrected” residue values {ppm} are reported.

NOVARTIS NUMBER 456-98
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TABLE 3: RECOVERY RESULTS FOR CONTROL SUBSTRATES FORTIFIED
WITH METALAXYL OR MEFENOXAM * (Continued)

Fortifi- Amount (R) Enantiomer (S) Enantiomer
cation Added Determined Percent Determined Percent
Substrate |Sample ID Substance | (ppm) (ppm) Recovery {ppm) Recovery EE%
Potato
folage 1-2-A control - 0 003 - 0.000 - -
1-2-A REC metalaxyl {0 500 0475 95% 0474 95% 0%
1-2-A REC mefenoxam | 0 500 0499 95% 0008 - 97%
Lettuce
head CONTROL control . 0.000 - 0.000 - -
RECCV metalaxyl | 0.500 0516 103% 0.548 110% -3%
RECOV mefenoxam |0 500 0510 102% 0.022 - 92%

Statistical Summary for Samples Fortified with Metalaxyl

(R) Enantiomer (S) Enantiomer
Min = 65% Min = 74%
Max = 116% Max. = 113%
Avg = 98% Avg = 98%

SD= 12.5% SD= 10 4%
%CV = 12.7% %CV = 10.7%
n= 13 n= 13

Statistical Summary for Samples Fortified with Metalaxyi

(R) Enantiomer

Min, = 75%
Max. = 117%
Avg = 98%
SD= 9.3%
%LV = 95%
n= 13

* Wherever finite incurred residues of the {8)- or (R) enantiomers were detected at less than the
method limit of determination (LOD, <0.005 ppm), “uncorrected” residue values (ppm) are reported,
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TABLE 4: RESULTS OF ANALYSIS OF SAMPLES CONTAINING
FIELD-INCURRED RESIDUES OF METALAXYL OR MEFENOXAM *
{R) Enantiomer {S) Enantiomer Total, as
Sample Treatment PH! Determined Determined {RS) Racemate
Substrate 1D Substance (days) {(ppm) (ppm) (ppm) EE%
TOBACCO
green leaf 1-3-B control - 0002 0.000 0.002
2-2-A metalaxyl o] 0.097 0.254 0.351 -45%
2-2-B metalaxyl 0 0356 0.535 0 891 -20%
3-2-A mefenoxam 0 0312 0008 0.320 95%
3-2-B meafenoxam 0 0.957 0020 0977 96%
mature leat | 1-3-B control - 0 000 0.000 0000
2-3-A metalaxyl 61 0.021 0.068 0089 -53%
2-3-B metalaxyl 61 0014 0.049 0063 -56%
3-3-A mefenoxam 61 0 005 0002 0.007 43%
3-3-8 mefenoxam 61 0003 0.001 0004 50%
TOMATO
fruit 1-2-A control - 0 001 0000 0001
2-2-A metalaxyl 0 0085 0.060 0125 4%
2-2-B metalaxyl 0 0.093 0092 0185 1%
3-2-A mefenoxam 0 0.091 0003 0094 94%
3-2.B mefenoxam 0 0102 0.011 0113 B1%
fohage 1-3-A | control - aot1 0010 0021
2:3-A metalaxyt 1 3.013 3009 6022 0%
2:3-8 metalaxyl 1 3.778 3.903 7 881 -2%
3-3-A mefenoxam 1 2.771 0.100 2,871 93%
3-3-B mefenoxam 1 2947 0.594 3541 66%
mature 1-2-A control - 0002 0.000 0002
fruit 2-4-A maetalaxyl 5 0015 0.010 0025 20%
24-B metalaxyl 5 0033 0023 0056 18%
34-A mefenoxam 5 0018 0.000 0018 100%
34-B mefencxam 5 0.044 0.003 0047 87%

" Wherever finite incurred residues of the (S)- or (R) enantiomers were detected at concentration
levels of less than the method limit of determination (LOD, <0.005 ppm), “uncorrected” residue

values (ppm) are reported to assist in the calculation of “Total, as (RS) racemate”. Additionally, data
are unrounded.
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TABLE 4: RESULTS OF ANALYSIS OF SAMPLES CONTAINING
FIELD-INCURRED RESIDUES OF METALAXYL OR MEFENOXAM *

(Continued)
(R} Enantiomer (S) Enantiomer Total, as
Sample Treatment PH!I Determined Detarmined (RS) Racemate
Substrate o Substance {days) (ppm) (ppm) {ppm) EE%
CABBAGE
head 1-2-A control - ¢.002 0002 0 004
2-2-A metalaxyt o 1502 1493 2995 0%
2-2-B metalaxyl 0 1324 1317 2 641 0%
3-2-A mefenoxam 0 1.007 0019 1026 96%
3-2-B mefenoxam 4] 1119 0027 1148 95%
wrappar 1-3-A control - 0002 0000 0 002
leaves 2-3-A metalaxyl 0 2,967 3142 6109 3%
2-3-B metalaxyi [+] 2.721 2.897 5618 -3%
3-3-A mefenoxam 0 2198 0050 2248 96%
3-3-8 mefenoxam 0 2.330 0051 23 96%
tnmmed 1-4-A control - 0000 0000 0000
head 2-4-A metalaxyl 0 0.109 o111t 0220 -1%
2-4-B metalaxyl 0 0.055 0052 0107 3%
3-4-A mefenoxam 0 0100 0000 0100 100%
3-4-B mefenoxam 0 0.075 0000 0075 100%
head 1-5-A control - 0.001 0 000 oo
2-5-A metalaxyl 7 0.242 o211 0453 7%
2-5-B metalaxyl 7 0.525 0454 0.979 7%
3-5-A mefenoxam 7 0.352 0009 0361 95%
3-5-8 mefenoxam 7 0209 0005 0214 95%
wrapper 1-6-A control - 0001 0.000 0.001
leaves 26-A metalaxyl 7 0.497 0587 1084 -8%
2-6-B metalaxyl 7 0.570 0657 1227 7%
3-6-A mefenoxam 7 0329 0.009 0338 95%
3-6-B mefanoxam 7 0.424 0012 0436 94%
tnmmed 1-7-A control - 0.001 0.001 0002
head 2-7-A metalaxyl 7 0024 0026 0.050 ~4%
2-7-B metalaxyl 7 0033 0037 0070 -6%
3-7-A mefenoxam 7 0.017 0000 o017 100%
3-7-8 mefenoxam 7 ¢.021 0 000 0021 100%

Wherever finite incurred residues of the (8)- or (R) enantiomers were detected at concentration
levels of less than the method limit of determination (LOD, <0.005 ppm), “uncorrected™ residue

values (ppm) are reported to assist In the calcuiation of “Total, as (RS) racemate” Additionally, data
are unrounded.
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TABLE 4: RESULTS OF ANALYSIS OF SAMPLES CONTAINING
FIELD-INCURRED RESIDUES OF METALAXYL OR MEFENOXAM *

(Continued)
(R) Enantiomer (S) Enantiomer Tetal, as
Sample Treatment PHI Determined Determined (RS) Racemate
Substrate | ID * | substance (days) {ppm) (ppm) {ppm) EE%
POTATO
fohage =~ | 1-2-A controt - 0003 0.000 0003
2-2-A metalaxyl 0 0.783 - 0861 1644 5%
2-2-8 metalaxyl 0 0912 0919 183 0%
3-2-A mefenoxam o] 0002 0.000 0002 100%
3-2-B mefenoxam 0 0.378 6010 0.388 95%
4.2-A metalaxyl 0 0.853 0948 1 801 -5%
4-2-B metalaxyl 0 0.923 20 1.843 0%
5-2-A mefenoxam 0 0475 - w10 (0 485 96%
5-2-B mefenoxam o] 0319 0008 0325 96%
LETTUCE
head CONTROL control - 0000 0000 Q000
SUBPR1TINT mefenoxam 0 6 389 0137 6526 96%
SUBPR1INTZ mefenoxam 14 0144 0 006 0150 92%
SUBPRI1INT3 | melenoxam 21 co18 0 001 0020 90%
SUBPR2INT1 metalaxy 0 2574 2 868 5 442 -5%
SUBPR2INT2 metataxyl 14 0090 Q 165 0255 -29%
SUBPRZINT3 | metalaxyt 21 0025 0047 o072 -31%

" Wherever finite incurred residues of the (S)- or (R) enantiomers were detected at concentration
levels of less than the method limit of determination (LOD, <0.005 ppm), “uncorrected” residue

values (ppm) are reported to assist in the calculation of “Total, as (RS) racemate”. Additionally, data
are unrounded.
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ANALYSES OF '“C-RADIOLABELED HEAD LETTUCE USING

EXTRACTABILIT ¥ AND ACCOUNTABILITY DATA FROM
ANALYTICAL METHOD 456-98
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RAW DATA WORKSHEET - (S) ENANTIOMER IN GREEN LEAF

TOBACCO

TABLE 6

poasatay 'apiaxasc (endey

ybnoIylayti1ls

"FUuYTIBpPUN

[ 0 Se pelesll aie E[CIIUCI BATIeDaN

dnoib sT1Yl 103 pPIsn

ToXUDD .

a1dweg X JUBATOS A piepuelsy S Axanooay u aAVTIVIL E| T0I3UCY D xuery q

N sS310N jes1 ueaab £33e136QNS

(S'H) aLs QIXIW 0SE 0 0set @ 00500 © 5 St
dai1-4 a1¥1L-¥ 020 © 00 00t 0zo 0 0L8 0 1% Pl
(5'9) LS gIXIW or9 00SL £ 00050 0 s f1
dai-y¥ QL¥L-¥ 800 ¢ 00 001 800 0 ot O I X 1t
(5°d) QLS GIXIN ozg ¢1 0000 SI 00002 ¢ s Ix
d31-4 glyl-Sd SES 0 o0 401 SES O Or0"ET T X ot
{S'") QLS QAXIH OFP S 0000 St 00000 S &
dai-y aLyl-SH ¥SZ 0 00 001 %52 0 0S6°0T 1% B
i5'4) QIS O3ININW OLL 9¢%F 0005 L€ Qooo0s 0 s L
¥ wddpgs 0+ odavqol THLD o000 0 600 O 600 0 OLE O . T4 9
{S°¥) als QaxIW 0ZZ L 0005 L 00001 0 5 &
Sd wddopg 0+ 0D2eqol THLD ¢ £E0T QOS O LIS 0 LI5 0 00¢€ ZT iy v
[S°d} QLS QAXIW ' 058 Y 000% 1 060z0 0 5 E
o22eqol THLD 500 0> 00 00T 000 O Qoo o T O 2L
(S'd} LS GIXIW o810 Si8T O 05200 O s I
§3U3UC) wdd wdd LY [ wdd 101U wdd Bbu AN Bu tn/bu o5 uy
(1108} anpisaH Fitodel-} ) NAODIYH unoury 103 32100 AI0oUf) punog aybrey jeagd hEH uioes ]|

/M Aag 31109 By PapRY antgep anpiIsay  elAreuy IM PIAS Pis

00 5L S §1

291 € 00 siL or 0t € 00 &2 00 001 PO QT 00 06 g#-7-t - TX b1

00 St ' s f1

Z9T v 00 S¢ LU [ArI 4 00 5¢ 00 001 0 OT 00 08 ¥-Z-¢ - TX (1

00 SL § TI1

€80 €V 00 SL (U 4 B6Z T . 00 SZ 00 00T Z0 61 00 06 g-z-Z " TX 01

00 S¢ . 5 6

E80 EY 00 Si ov 862 ¢ 00 82 00 001 0 01 00 06 v-z-2 - 1Xx 8

00 S 5 ¢

€eo v 00 SL 0¥ 86T T 00 s2 00 001 Z0 01 00 08 " " Ty 9

00 S¢ ? s 5

[ NANNY 00 SL o 00E 2 00 S¢ 00 00T t0°0T 00° 06 - - Ty P

00 S¢ s

€80 £V 00 St [ 8 4 B6T ¢ 00 sz 00 00T <0 01 00 0é H-E-T B6CTOAWHIYN T J «2

00 SL 8 1

Bur I w B ™ Tw T v 6 L epo) dus 188y PIoTI D I uN

{ug 104 104 M 104 10A TOA 104a Ixe IBIOH 14

M dug fur Teutrg Teury z briy wiajuy T briy IXg am dug

020eqo] 1aelqng

86-9%¥% 1oaloxd | 13 12uuey’y 0000 1 8§ J01%e3 110D stsAreuy

Iewotiuvee- (g} 1- ejhiouy paziteuy 0000 1 ¥ J03lD0e4 2a6) SweN 95 euy

Jonpoid 8661-290-6 peloerlxy wdd g00 0 wiajag Jo Jywrg 9Z-1959 1ISYENIO0M

PAGE 46 OF 138

NOVARTIS NUMBER 456-98



L
< .
IF}
-
Z
w podovfay BPTITAA0 | ONUTH yBNoIYyIaNyIIs 'aujriLpun 0 0 ST P31¥aI1 21 ETOIIAU0D IATIEBIN dnoib Tyl X0J pPesT TOAJUGD .
w ajdueg X AUIATOS F s prepuels [ AxaAcD9H o 19z8813 E| T213UC] * D yueld d
R E210ON N Jeay uasab £372115qNg
O ———
(5'") aLs gaxIW [ ] 0sLE O 00500 0 s 61
m doi-g aQiLul-H LSE6 O 8 86 96 O ore _0F I X rT
{(S°d) QLS G3IXIH 09 & 00sL € 000s0 © 5 €I
o do1-v O1M1-¥ AL £9 86 g0f 0 OT¢ i Tx 2t
L {(5°4) QIS5 QIXIRK 0£0 ST 0000 ST 0000z 0 s 11
M do1-4 gidl-sy 95E 0 €B 86 st ¢ 091 ST X 01
o {5'4) QLS d3IXIW 098 ¥L 0000 St 00000 1 S 6
-— dai-¥ QLYL-5¢ L60 0 t8 B6 - 960 0 0£Y ¥ TX 8
T {5'4) al5S Q3XIH 0S8 °LE 0005 Lt 0000s o s L
= ¥ wddgo§ ¢+ ©2d5eqod YLD 61 96 005 0 8t 0 €gr 0 ole o2 149 9
A (s'd) aLS QIXIW gel L 0005 L 00001 0O 5 S
Z sy wddgps 0+ 0IDRQOT TULD 8y 101 00§ 0 Los 0 605 0 0.6 TZ THE ¢
W (58} ALS A3IXIW orr 1 000S T a00Zo0 0 s t
— 033eqol TdLY SS90 0> £8 86 zZ00 O 060°0 T3 .2
s (S°Y) QLS OFXIHW 091 0 SLBY O 05200 0O 5 1
- —
' £ JUSWWOD wdd wdd Y [ wdd 10130 wdd Bu AD [-1H] n;/bu 9 1 wy
[ {1108} anpisay ADDBY ACDBY  Junouwy a03 11100 11c2uf)  punoy ybyaH xeagd Cuy UI0E kL]
w /M Kag 110D Bay Pappy antep anprsay 8lATeuy M Pas Pas
LU 00 5L 5 sI
I 79T £ 00 SL o oe Z 00 5T 00 001 ?0 01 00 06 g-Z-¢ . TX FI
2 00 St 5 €1
¥ Z91 tv o0 5S¢ [ 41 E A Q0 S82 00 001 0 01 00 06 ¥-Z-t - 1X 21
C 00 St . 5 11
O £80 tF 00 S¢L [ 4 867 € 00 S¢ 00 001 0 o1 00 08 a-z-z - I X o1
00 S 5 6
W £80 £°v 00 S¢L or 862 ¢ 00 ST 00 001 Z0 01 00 06 v-Z-2 . TX 8
<« 00 S S L
- O £00 t¥ 00 &L or 86T T 00 SZ 00 001 0 o1 00 06 - - TH 9
Q0 S¢ 5 5
m m EZ1 ¥ 00 5L [ 00€ T 00 ST Q0 00T E0 01 00 06 M - TY ¥
00 St s
W m €80 €% 00 S¢ ot g6z € 00 52 00 00T Z0 01 00 06 G-€-1 B6ZIOAWIN T 2 2
A O a0 SL s 1
o | Ew n Tw [ W [T ™ T ) % epo) dus 153 pletd D I WN
Cuy 1040 100 M 104 104 1oa 104 I1X3 JIETOH pl:|
1M durg fur reuvry Teutd z briv wiaguj 1 by g Im dug
~ cooeqol 129fqng
86-95¢0 waloid ¥y {auuey) 0000 1 4 1012%z 1103 stsATeuy
IewoTluTuUe (Y) ! ejATvuy pazAeuy 0000 v 1039%4 110) IweN 135 euy
1anpolg B661-290-6 PaIdeaIxy wdd oo 0 wialeq 3o JTwrl 9Z-19%9 DIYSAI0M

TABLE 7

PAGE 47 OF 138

NOVARTIS NUMBER 456-98



w
<L
w
-
w
c
- poRcafay ‘BPIIion0 [enuel  ybnoIylawtils Ceutliepln 0 0 Se paledxy BIv E70IU0S saylebsy  dnoxb sjyY3 303 pasn JoOIIUCD .
~ apdwes ¥ AUBATOS A piepueis g Kiva0o9y o 19za9ad 4 1ox3uey 3 Jyuetd g
A S3710N JEal ainjvun sajerlsqnsg
M {SY} QIS QaXIH aor o 0SLE O oS00 O S st
= ds1-8 QLYL-Y S60 0> £1 89 W06 090 0 TX ¢l
- {S'M) 41§ gaxIwW 008 ¢ 00SL € 0DOSO © s I
R dax-v QLHI-Y S00 0> t1 88 €00 0 QL0 0 TX zt
w (5'd) GLS QFXIW 097 &1 0000 ST 0000Z 0O s T
= dei-g OLulL-SY 6v0 0 £t 88 PPO 0 088 1 X o1
O {S°¥) 4is G3aXIH (14 ST 0000 St 00000 1 S 6
— dai-y qLML-S¥ 890 0 €1 g8 090 0 QLS E TX 8
| (S'¥) 415 aaXIN 087 LT 000§ LE 00005 © s L
=z 4 wddgnp 0+ 003wqol YLD 000 0 000 0 000 ¢ 141 ] Ty 9
A [S'¥) Qs a3axiW oFl L 0005 L 0000t O § &
N SY¥ wddgpo 0+ 00DRQOY THLD €1 88 S0 0 ¥00 0 500 0 01z 0 TH Vv
w {S'4} QLS QIXINW oLy 1 0005 1 000zZo 0 s C
0328q0] THLD 500 0> £l B8 000 O 0z0 0 T3 2
& (5'd) aAls a3axiw 081 © SLBT O 05200 0 s 1
..ﬂ\ sIUBUN0) wdd wdd Y 1Y wdd 1oIIUOD wrdd Bu AN Bu n/bu 0L WN
{1105%) anpisay AgDay AQJBH  Junouy I10] I1100 Iaooupn punog USIay Hesgd Cug utos L]
_H /M Aag ax10) Bay pappy anrep snpysay  eldreuy M pas pas
L 00 st s st
H teT €% 00 S¢L ov 008 2 00 ST 0 00T £to o1 00 06 g-¢-t - TX ®1
w 00 SL s €1
¥ £80 o 00 SiL [HI 4 #6T Z 00 §Z 00 001 70 o1 00 06 ¥-t-¢ " TXx
@ 00 St s 1t
O Z91 v a0 S¢ L1 3 4 zee 2z 00 ST 00 001 PO O1 00 06 g4-t-¢ " TX 01
00 SL S 6
W 00 £F 00 S oFr ¥6Z T 00 Ss¢ 00 001 Q0 OY 00 06 ¥-£-7 4 TX ®&
< 00 S s (L
T o tZr v 00 S or 00t T 00 62 00 0071 £0 01 00 06 " - 1dq ¢
00 Ss¢ 5 &
m m £Z1 £Y 00 sL [ oot 2 00 ST 00 0ot t0 01 00 08 " - 14 ¢
00 s¢L s £
w m Z9T1 ¢tF 00 S [ 0g ¢ 00 &2 00 001 ¥0 01 00 O6 g-L-1T D6TI0ARTH T O 2
A O 00 Si ~ § 1
(1 gy s Bu n 1w 6 Tus T 1w w 3] [ apo) dus 1531 PIP1d O L WN
Cuy o0 10A pr 104 10a 104 100 1xa ISTOH ag
M dug Cuy Teuty Teuty Zz briy wiajuj 1 bty Ix3  dug
. 0a9eqo] a1zalgng
B6 95v 13alo1g vE 1euueu) 0000 ¥ g 101023 1103 stsAreuy
IewoyIUTUS - (g) 1° eFATRUY paziAreuy Q000 1 ¥ 101024 110D aweN a5 Puy
IInpoag B661-98a 01 paa0e1I%3 wdd o0 o wIsysg Jo ITweg 8T-1959 J23YSHIAOM

TABLE 8

PAGE 48 OF 138

NOVARTIS NUMBER 456-98



§1013U03 dATIRGAN

dnoib syYy3 103 pasn

T10Ij3U0) -

w
<
w
—
L
o
- poveloy 'IpTITBA0 [EnUeR YBNOIYI8NTAIE  'BuT] Tapiy) 0 £¢ pa1¥a1l aIe
a1dueg X AUBATOS A piepuels S A1aacaey 1929314 4 To11w0d) 3 auerg g
< 5830N Jea[ ainlew $83e1154nS
M (S'd} QLS QIXIRW 09f 0 0SLg O 00500 0 5 s1
W dax-g@ giuL-o 500 0> 60 56 €00 o 0Z1 0 T X tt
{5'¥) ads gaNIW _DEL € 00SL ¢ 000s0 © S &I
1 dez-y qryL-¥ S00 O 60 S6 S00 0 0ZZ © TX zZt
w (S°¥) aLS QaxIN 050 61 0000 ST 00007 0 § 1
M da1-9 gL4L-54 FIO O 60 S6 P10 0 06S O . TX ot
O {S$"4) ALS aIXIW 0TE S 0000 SL 00000 T S 6
— dai-y didl-sy tzo 0 60 56 0Z0 ¢ or8 O 1X 8
= I5'd) aLs a3xIK 0EE LT 0006 LE 0000s 0 g L
N o wddg0p 9+ 022eqOI THID LL 26 S00 0 S00 O 00 0 0zZg o T Y 9
<[ [5°8) ALS A3XIW o0z ¢ 0008 L 00001 0 5 &
=z SH wddggo 0+ 0o0RqQOY THLD or L6 500 O S00 0 S00 0 0€Z 0 TH ¥
wi {§'4} dlS OdXIN 0Er T 0005 1 000Z0 o 5 ¢
0358q07 "TLD S00 0> 60 56 000 0 0Z0 0 T3 2
m. (S°¥) aLS gaxiW oLT O SLET O 05200 © s 1
f.\ SJjuaunso) udd wdd % 3 el 1033U0D urdd Bu AT bu in/Bu 9L uwN
(Tyos} anpysay AQDDY ADDRY  junouny Q3 j3iodn I100U) puncg 1ybray yeag Cuy uros kL |
H /M K1g 11100 bay peppy anyes anpysey  ajdyeuy M PIS Pis
Lu 00 st s st
I €2t €Y 00 S¢ ov 00g Z 00 s2 00 00T €0 o1 00 06 g-£-¢ . TX 91
W 00 St 5 €1
h'd teo £F 00 St ovr B6¢ € 00 s oo oot ¢ o1 00 06 Y-E-f - TX 21
o 00 St s 1
O 291 £p 00 S¢ ov [A 1 4 00 S 00 00T ¥0 01 00 06 g9-£-2 - T X ot
00 s& f 5 &
W S00 th 00 st o ¥6Z T 00 52 00 001 00 01 00 06 v-£-2 - I¥X 8
< 00 S¢ s @
- O fZ1 €v cw St a % 00€ 2 00 SZ 00 00T £0 01 00 06 - « Ty 9
00 Si - 5§ g
m M..W EZT €V 00 SL or o0t ¢ 00 sz 00 00T €0 o1 00 06 " - TH p
00 SL 5 t
W <C [4: QN J 00 S¢ ov ot ¢ 00 Sz 00 001 ?0 0T 00 06 H@-€-T B6ZTONWIN T O -2
= % 00 St 5 1
0+ bu m Tw b I T Tw T B % 2poD dwg sl PIaTd © 4wy
Cuy 10 T0A pL} 104 T0A 104 10A Ixa IETON k]
M dug Cur Teuty Teuty z bty wuiajug 1 btiy Xz am dug
—— 003eqO)] Joslqnsg
g6-9sp Joaleag 123 Tauueyn 0000 1 4 103294 IX0) stsAteuy
IewOFIuwEe (Y) - elAreuy pozA1euy 0000 1 ¥ 103083 110D aweN 185 euy
1anpoag 866T-290-01 pPa3aeaIxy wdd goq0 ¢ wisiag o ITWT BZ-1969 19BYSHAOM

TABLE 9

PAGE 49 OF 138

NOVARTIS NUMBER 456-98




RAW DATA WORKSHEET - (S) ENANTIOMER IN TOMATO FRUIT

TABLE 10

dnoxb s1yi 1037 pasn

T013U0D

po32oLod ‘OPTIABA0 [PNUEBW  ybnoIylay1iIls 'BUI[I=2pU () (¢ S PIIED1) PIe SYOIJUCD aalieboy
atdues X QUIBATOS A Prepueas [ Aiza009y - o REVEERE| J 101Uy D Jyueid g
5330N IINIF IINJRUWIT $3383I6QNS
{S'4) Qls GaXIW ) 0sf 0 0SLE 0 00500 © 5 S1
dax-g QLyl-y 110 0 L0 06 010 0 0Zy O TX
(5'd} ALS O3XIW 089 € 006G £ 00050 0 5 ET
dax-y qldl-u s00 0> L0 06 €00 0 0fT ¢ IX 2t
{S'Y} QIS aaAXIK 090 ST 0000 ST a0ooz O 5 11
dsi-g gldl-sSd Z60 0 L0 06 £80 O 0SS € T X o1
(S°H¥) aIs aIXIN 0958 BL 0000 SL 00000 1 S 6
dax-y arul-sd 030 © L0 06 bSO © 0tf ¢ TY 8
(5°4) QLS QIXIW . OLE 8F 000S LE 00005 0 5 ¢
H wdd gg 0+ 303RWOI TILD 000 0 600 O 600 0 0gt 0 Td 9
(5°'d) QLS aaxXiM 06% L 0005 L 00007 O s 5
s¥ wdd gg g+ 803IVWOT THLD L0 06 0G5 O osv 0 osr 0 05€°6T TH ¢
{S'd) d15 aINIW 0fS 1 0005 1 QopEo 0 . S €
20IWWOY  THIO SQ0 0> LD 06 000 O 000 0 T2 .2
{S°d) alSs dIxXIH o1z O SL8Y 0 08Z00 0 s I
5 U0 wdad wdd % Y wdd 10a13U02 wdd Bu U Bu Ta/bu 5 1L WN
{r¥105) enpreoay AQDIY AODBY  JUNOUY 03 110D azosun puncy BN ywed Cur uros ag
. /M Axg 3axop Bay pappyY |ngea anpisad o3Areuy M pas pPas
00 SL § &1
L8 v 00 SL oFr LBE € 00 sZ 00 001 00 01 00 £6 g-Z-f - T X ¥t
00 SiL s (I
€96 ZVv a0 St oFr 16z ¢ 00 s2 00 00T Z0 01 00 €6 v-2-t - T X 1
00 Si g 11
PO0 £V 00 S ov PEE T 00 ST 00 oCt £0 01 o0 €6 8-z-2¢ “ I X 01
00 st ' S &
. G996 ZV¥ 00 SL 0F 162 ¢ 00 52 00 00T (A1 ) 00 €6 ¥-2-2 B 1% 8
00 SL 5 ¢
596 ZV¥ 00 SL ov 16T 2 00 SZ 007 00T Z0 01 00 t6 " - 14 9
00 Si s S
S96 ¥ 00 St or C 16T 2 00 62T 00 00T ¢0 o1 00 €6 - . Ty ¥
00 SL s g
£Ero EV 00 St o 962 T 00 52 00 CO1 v0 01 00 €6 ¥-Z-1 B6TI0AHIY T O T
00 S¢& s 1
bu m o 5 Tw Tw T v & 1Y aposy dug 6L pieTd O 1L wWN
fur 100 oA Im 104 oA 1048 oA IxXa 18 TOR ag
4 dusg Cuy Teury FTeuty ¢z bty wxajur 1 briv Ix3g ™ Gug
QJRwoy Joelgng
B6-9GF 10afoad Pe 1auuryd 0000 T 9 103984 II0D 0£-1959 STEATRUY
IswoyuRue-(g) 1 ejdreuy pazdyeuy 0000 T ¥ A030e4 Iiod |weN 8§ euy
13npoxg B66T-29a-p1 paloeIIxg wdd gpg ¢ wiayeqg 3o I[wry 0C-1569 190YEXIOM

PAGE 50 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (R) ENANTIOMER IN TOMATO FRUIT

TABLE 11

dnoxb s1y3 103 pasn

1o1quoly

ﬁO.H.OU.mOG "ApTIIYAD [enuel :Dﬁo.ﬂzuwu:hum .mw-._:”hUUCD Q0 0 B paleal] e S1oajuod w>uuﬂmwz
QAQENM X juaajos A piepuels s thDOUUK k] IIZI1d g 10x3u0) 3 xuerd q
5230N ITNAZ [IANJELWT gajeIlsqQns
(S'H) QLS aaxIiu Qte 0 0SLE © 00500 O s ST
dai-g qQryl-y Wi o 58 v6 L60 O 0ST P ) TX ¥t
[S°H) QLS QUXIH 055" 0054 € 000s0 0 5 €1
dax-y¥ QLYL-d 60 0 S8 K6 980 O 0IL £ 11X 21
{S°'¢) LS GIXIW 009°F1 0000 ST Q0002 0 § 11
do1-g Qiyl-su £f60 0 SB P& 880 O 008 € TX o1
{$"4) als gaxIW DEL PL 0000 S¢ 00000 Y S 6
dai-y qlul-54 S90 O 58 ¥ 190 0 ore ¢ TX #
{5'Y) Qls a3XIW QLT BL 000s Lt 00005 O 5 L
¥ wdd g5 o+ oo03vwol THLD oy F6 005 O cLb 0 ELV 0 OEE DZ T8 9
{5'd} ALs g3aNIN oLy L goo0s L Q0001 O s S
54 wdd g 0+ J03VWOT THID 6% S6 005 0 9Ly 0 gLy 0 0zs°0e Td b
(S'Y} alS adaxXIW ! 0E5 T 000% 00o0z0 0 s t
200WOT  TILD 500 0> S8 e 100 0 050 ¢ T2 2
(S'4Y) 4AlS aaxIW 0LT 0O GLBT 0 05200 0 s 1
5 JUdWWIOD wdd wdd [ % udd 1caju0s wdd Bu AD Bu n/Bu 5 L WN
{1108} anpisay ACDOY ADDBY  Junouary 103 331I0D a3o00un puncg JybBTaH yead fuy ujos EL:]
/IM Aag 33360 Bay PappY anyes anprsey ejdreuy M pis pIs
00 S¢L s &1
L88 ¥ 00 S¢L av tge Z 00 §2 00 G001 00 o1 00 E6 g-Z2-¢ - TX Pl
00 SL s 1
S96 ¢V 00 s¢ a9 v 16E 2 00 sZ 00 001 Z0 o1 00 €6 ¥-Z-t - T X zZt
00 SL 5 1T
a0 EF 00 SL [Vl 4 r6Z T ' 00 &2 a0 00T £0 0T 00 <6 g-2-¢ " T X 0T
00 SL 5 6
596 TP 00 St o 162 Z 00 ST 00 001 E0 0T 00 €6 ¥-2-2 -t TX 8§
00 SL 5 t
5%6 TV 00 54 o 16T € oD s 00 001 20 01 00 E6 . " T4 9
00 S& 5 &5
%96 TV 00 S¢ ov 162 ¢ 00 S¢ 00 001 €0 0T 00 £6 - . Td ¥
00 sL - S ¢t
[ V% 00 sL [ 3 ] 962 2 00 sZ 00 001 ¥0 0T 00 £6 ¥-2-T BELTOARIH T O 2
00 SL 5 1
B n ™ B w o ™ Tw 5 ) apo) dwg 353L PI31d D I WN
ﬂCHJ. ToA o4 am ToA ToA Toa on A% IEYOW a8
aM dug fur TRuTd Teutd 7 briv wisuy T briv Ix3 s dug
cJlewo] HDWHD:m
86-950 Jo9loxg 123 Teuuey) 0000 T g 103091 1103 0£-1959 sysAteuy
IQWOTIURTS (Y) 1* exfyvuw * pazATeuy 0000 1 - ¥ I030Bd 1I10) JueN 19S5 euy
jonpoid  g66t-59g-¥T  PaIdvIIXI udd 500 0 * wia1ag 3O ITWET 0€-1959 J9BUSYI0M

PAGE 51 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (S) ENANTIOMER IN TOMATO FOLIAGE

TABLE 12

§10I3U0D 8AtIebaN

dnoib sTy3l I0j pasn

1013000 : &

PIRDSfRY 'OPTIILA0 [wnupd  UYBNOIYIINTIAS ‘BUITISPUN ) { S¥ pIIesr] saw
atdweg . ¥ juaanlog A pIiepuels ' s Aisncaey ' ¥ 2923914 kS 10I3uU0) o] Xuetg q
BIIO0N wmm-cu B3aJRIJIEQNS
(S8} OLS QIXIKW 06z’ 0 0GLE"D 00500 0 5 &I
affero) doi-9 Aldl-H pES O 88 Z6 55 0 OLE Z 1% ¢t
{$'d) als a3xIH 0z ¢ 005¢ € 00050 0 5 €1
abeyioj dex-y di¥i-i 00T O 88 Z6 £60 ¢ 00y 0 TX 1
(S'd} dls QIXIW 099 Z1 0000 ST 0O0OZ O 5 11
abeiyo3j doi-g8 ULUL-SH £06 £ 88 26 529 £ 065 ST 1% ot
($'¥} QLS Q3IXIN 002 pL 0000 SL 00000 1 s 6
abey11o3y dai-y gLHL-5H 600 € 88 Z6 N S6L 2 6€0 Z1 TY 8
(S'¥) QLS QIXIH 086_ 6t 000% tf  G000S O s L
H wdd 0 0+ 2B¥I1103 THLD 000 0 600 0 810 O 008°0 14 9
(S'4) QLS QIXIW 060 8 0005 § 0000T 0 § ¢
54 wdd g Q+ 8beyyoj TIID 88 Z6 005 O 9y 0 rib O 06E 0Z T4 ¢
($°9) dLS QIANIW 0Z9 1 000S 1 00020 0 S €
abet1oj THLD o010 0 a8 26 600 0 00F 0 1D a2
(s'¥) QLS QIXIK 06z 0 SLBY 0 05200 0 s 1
EJU3uIc) wdad wdd Y % wdd 10I3U0D wdd 5u AD bu n/bu Dl wy
{1108} SNpIsa8H AO3BH AODRY uncury 103 JII0D 1100Un puncg ucm«wz AHead Cur Uuios g
/I Arg 33103 6ay poppY anyep anpisen  #3ATeuy M PIs pas
00 St § s
£6Z ¥ 00,5¢L 05 98z 0O 05 0 00 b 00 52 00 00T 86 & 00 06 g-E-€ . X ¥l
00 St s 1
00f v 00 SL oS L8z o 05 0 oo v 00 ST 00 ©0T 00 OI 00 06 v-£-£ . 1x zt
00 SL s 11
00€E ¥ 00 SL ¢S LBT 0 0s ¢ 0o ¥ 00 ST 00 00T 00 01 00 06 a-£-2 . 1 X 01
00 sé S 6
POE P 00 SL a5 LBZ O 0S5 0 100 4 00 52 00 001 10 01 00 06 v-f-2 - 1% &8
00°GL s L
8z € 00 St o 80 ¢ 00 $2 00 00T  LO OT 00 06 . . Td 9
00 St s s
PrO £F 00 S¢ ov 98¢ ¢ 0052 00 00T 0 01 00 06 - - Ty ¥
00 St S t
SO0 t¥ 00 St or P6Z € 00 &7 00 00T 00 01 00 06 ¥-£-1 B6ZTOARI¥ T D .2
00 St s 1
bw mn w 6 Tw Tw Tw 1w b % apo) dus 2183l PIa2Td 9 L WN
Cuy ToA 104 L 104 10a 104 1940 I%B IETOR ki
M dws Cug TeUT] Teuty z briv wrauUE 1 bty %3 M dwg
07ewo) aoafqng
B6-95) 3saloig 113 13uuey) oogn I 2 I0]0ed 110D SYBATRUY
IPWOTIUNUS- [F) 1° e3ATeuy pazATRUY 0000 1 © ¥ 1012e3 110D sweN 195 Uy
q2Npoid  4661-220-¥1  PII0oeLIXd wdd 500 0 widlag Jo Jywy HZE-1959 198YEHI0M

PAGE 52 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (R) ENANTIOMER IN TOMATO FOLIAGE

.

TABLE 13

dnozf syl 103 pasn

1033u0) .

PORPeEoU ' OpTIIONG [ROUBH UBNoIyaxy111s ‘euyiispln 0 0 R pajIwad] 8Ie ET0IIU0D BAjjebapn
e1dues X JUIATOS A plepuelg s KAxaaooey o a3z9914 a T0I3UCD D juetg g
S83I0N abetryoz £87011EQNS
(S'H) OLS GIXIKH . 08Z°0 0sLf 0 00500 0 S ST
sbetyoy dai-g aldi-d Lv6 ¢ 98 L6 ¥88 € 08E"ZT 1% 71
(S'd) LS JaXIW 0ST ¢ 00SL € 000S0 0 s ET
esbeyroy doi-y Qrui-y TLe 2 98 L6 1L 099 1Y TX 21
{5°'d) ais QIXIK 006 21 0000 ST o000z o s 11
afetr1o] daia-g QlyL-sY gLt t 98 L& L69 ¢t 006 ST I X 01
{(S'd) 4aLS adXIN 0S8 &4 0000 54 00000 T § &
abet(03 daI-v¥ QLYlL-SY £10 € 98 Lé§ B¥E ¢ 069 ZI TX &8
(§'d) QIS QIXIW 085 OF 000S LE 00005 0 5 ¢
H wdd g5 g+ 8abeYI{0] THLD B9 t0T 00% O 818 0 6CS 0 006 ¢ Ty 9
(S'H} OIS QIXIKW oo01°8 0005 L 00001 0 5 9
sy wdd gg o+ 2bRITO] THID ke Z6 005 0 09F O TLr 0 0LZ 0Z Ty ¥
(s'd) QLS QaXIW 989 1 0005 1 00020 0 S t
8beT107 TULD it0 0 98 L6 10 ¢ 0sto 132
{S'd) UL$ AIXIK 06T O SLBT 0 0SZ00 0 s 1
£IUIWWOD wdd wdd 1Y % wdd 1oI3U0D udd Bu AT 6u n/Bu 53 uUN
nHﬁOMv anNpI&eaYy AODDY AODBY Junoury J03 Q21100 JIony) puncg USUMQI ®evagd nﬂH ufroes ag
fim Kig 1130D Bay pappy antep anpIsay ejATeuy M pas PI5
00 s¢ 5 ST
£E6C ¥ 00 S¢ 05 98Z 0 05 0 00 ¥ 00°52 00 001 86 6 00 06 g-¢-¢ " TX Pl
00 5L s f1
00E ¥ 00 SL 0s tez 0 0s 0 0o ¥ 00 52 00 00T 00 01 00 06 ¥-£-¢ N TX 2T
00 Si s 11
oot ¢ 00 Si 05 LBT O 0Ss 0 (100 00 S¢ Q0 00T 00 o1 00 06 a-g-¢ - TX 0ot
00°SL ' 5 &
POt ¥ 00 SL s LBT O 05 0 00 ¥ 00°9Z 00 00T 10 o1 00°'06 ¥-i-t - 11X 8
00 §L . 5 ¢
182 €r 00 5S¢ 11 4 80t T 00 52 00 Q0T Lo 01 00 06 “ u Td 8§
00 5L § g
bP0 €F 0o S¢ or 962 2 00 s2Z 00 Q0T 10 01 00 06 " B Ty ¥
00 GL s €
SQ0' €Y 00 St oy ¥6Z 2 00 52 00 0071 00 o1 00 06 Y-£-T O6ITQANIH T 2 T
00 S¢L s 1
bt n Tw 6 Tu T Tw ™ B % apo) dus 3ssl provd 9 I wy
fur =~ 104 104 M 104 oA 104 00 XD AFTOR g
M dus fug Teuty Teuyy z by wrajug T bty g am dug
ojewal yaafigns
86-95p J2aloag P Tauueyd 0000 1 g 10323 110D stsAeUy
TFIURUS (¥) ¢ elATeuy pazATeuy 0000 1 ¥ I03a®3 110D JWEN 135 euy
Janpoig BE6T-230-b1 pojlsering wdd G009 0 wisaq Jo Jrweq gZE-T1969 1DIUEN I0M

PAGE 53 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (S) ENANTIOMER IN MATURE TOMATO

FRUIT

TABLE 14

palaofed 'OpIIi0AC [ENUER ybnoayaaxTIIF ‘PUTTASPUN { () €€ PITESI] BAV STOIJUOD aajaeboN  dnoab BTyl 103 PISN T0IIUCD .
atdwes ¥ QUBATDS A piepuels g Kipaaddd o 193za913 4 1013003 D jueid 4
S330N JINXJ 2Injew 8318115NS
[S'H) ais QIXIW QTE O 0SLE © 00500 0 5 SI
dai-g ar¥li-y 00 0> 8Z L £00 0 0zt © [ x o1
(S'd} aLS gaAXINW 00f £ 00SL € Q0050 0 s t7
Gox-y aLdl-d S00 0> 8¢ PL 000 © 000 ¢ ITX 2T
[5'") QL5 QINIW 098 £F 00oQ St 00Q0¢Z 0 s 11
dei-g dldl-sy £e0 0 Bz PL L10 0 orL 0 TX 01
(S’¥) dLS gIXIH OvE " BL 0000 S¢ 00000 1 § 6
dei-y aLdl-sy 010 © 82 re Loc o QzE 0 TX 8
(s'd) ais danIW 09E°6¢ 000G LE 0000S O § L
¥ wddggo 0+ S0IBWO] TULD 000 O 000 0 006 © 000 0 Td 9
{S'H) QL5 QaXIKW 09t & 0005 L 0000t 0 5 s
sy wddgQQ 0+ 203ewol THLD 8L bL 00 0 v00 O ¥00 O 091" 0 Ty ¥
{S'¥) aLs aaxIuW 005 1T 000s T 000zZ0 ¢ 5 ¢
BOIRWOT  THLD 500 0> BT ¥L 000 0 000 0 To.t
{S'¥} QLS aaxIH oLT O SLET © 05200 © s I
sIUaL0) wdd wdd % % wdd Tox3U0 wdd bu Ful bu m/Bu_. oL wy
{1705} anpisay ADJBH  AODBY Junouy 03 31302 II00un  puned 3ybtay yead fuy uios b1t}
/M Axd IXI0) Bay PapRY anjep anpisey ejAreuy IM PIS Pas

00 S¢L s st

8TE £V 00 5L ov 0TE T 00 52 00 001 Tt 01 00 €6 g-r-f " T ¢T

00 SL ' 5 t1

$96 TV 00 St [/l 4 162 7 0052 00 o0t 0 01 00 €6 ¥-p-€ - I X Zt

00 S s 11

PLY EV Q0 Si [ 4 6TE T Q0 sZ 00 001 ST 01 00 t$§ a-r-7 - T X 01

00 GL ) 5 6

Lgg ¥ 00 5L ov LBz ¢ 00 S2 00 Q01 00 01 00 E6 ¥-v-2 " TX B

00 &4 5 L

L88 T¥ 00 S¢ ovr L8z 2 00 52 00 001 00 01 00 £6 " - THY 9

00 SL s S

€80 EP 00 S ov 86C € a0 S 00 00t S0 0Y 00 €6 B .. Id v

00°SL 5 €

LT £V Q0'sL ov Q0E 2 00 %¢ 00 001 90 01 00 €6 ¥-T-1T B6ZTOAWIM T 2 2

00 S S 1

Bu m Tw b w Tu o ™ B % 8po) dug 388 PIETL D L uN

Cur ™ 104 104 M 10 10A 104 104 Ixa 16 TOH g

M dws fur TRPUTd Teuty Z by wIiajul T bty %3 M dug

O3ewo] aaalqng

B6-95T JoeCoi1d 1 1% 13uueyy 0000 1 * @ I03oed 110) stsATeuy

IeWOFIUVTR- [F) " eA[way pazdAteuy 0000 T ‘> y 1032eg 110D aWeN 135 euy

1onpoagd B66T-090-p1 pajoexixy wdd gpo-o :waelag Jo jwry PE-T969 IBBYSHIOM

PAGE 54 OF 138

NOVARTIS NUMBER 456-98



PAGE 55 OF 138

0
—.l..
3
O
T
I .
c
TUl paasefod ‘opTIIaA0’ [enuel yfnoaylayyals ‘suyrispun 0 § Se pajeaxl ale BOIIUCD 3atiebeN  dnoab STyl I0J PIsEN [OAIIUCD .
ardweg * ¥ JUBATOS * A paepuels [ Aaerosoy o Iez8913 4 1ex3uo) O yuerg g
m Sa30N ITnag anjew s@1e1ISqNS
o {S'd} aLS a3XINW 0tE’0 0SLE O Q0500 0 5 51
= dex-g gLUL-H ¥¥0 O 16 06 0F0 0 0ZLT TX ¢1
o {§'d} QLS JIXIH 009 € 0OSL € 00050'0 s fI
daz-y QLyl-y 810 © 16 06 910 © 0oL D TX 2T
o] (S'¥} O&LS A3XIH 09E ?T 0000 ST o000z 0 s 11
M dax-¢ (QLML-SY ti0 0 16 08& 0E0 0 00E"T IX ot
O {5'") dLs QIXIH OTT kL 0Qoo St 00000 T S 6
—_— dai-y qQlyl-5Y S10 0 16 06 ?PI0 O 009 0 TX 8
— (S'd) Q&5 AIXIAW 0LS 6E 0005 L€ 00005 § 5 t
= 4 wddsgg 0+ 03EMWOT THLD 6L 91T SO0 O 900 © 800 0 0EE 0 T4 9
A (54} 4dLS Q3XIH 0By L 0006 L 00001 0 S S
= SH wildgQp 0+ 203BWOR TULD t0 &9 S00 0 t00 0 €00 0 QzZZ 0 T4 ¥
L {s'd) dis QIXIH 0Z¥Y T 0005 1 000Z0 0 s €
—_ 80JBWwo} YLD S00 0> 16 C6 Z00 O 080 O T3 2
ha (s’'Y}) adls aaxIn oLT 0 SLBT O 05200 0 s 1
:ﬂ\ SJIUIWIO0D wdd [N 'Y ) wdd T0I3Ucy wdd Bu AN bu nsbu 9.1 WN
f— {1705) anp jsay AODDY AODBY  junouny 103 31102 1100U7  punogd AYBTaH Weaed fux ujos 19
w 7aM Kag Jaxo) Bay P2pPY anyes anpisey o3lTeuy aM pas pis
w 00 SL s &1
I 8TcE €Y 0Q S [ ore 2 00 52 00 001 Tt 01 00 £6 g-v-¢ - X b
192, 00 SL s €1
X S96 TV 00 SL oV 162 T 00 &Z 00 00T Z0 01 00 €6 ¥-p-t M T X 21
«C 00 St 8 11
O PLb £V 00 5L ov 61€ 2 o0 62 00 001 ST 0% 00 €6 8-v-¢ B 1x ot
00 S 5 6
W LBB TP 00 SL ov LBe T Q0 52 00 00T 00°01 00 £6 v-- N 11X 8
< 00 SL 5 ¢
- LB CTV¥ 00 S 0 F LBe € 00 sZ 00 00T 00 01 00 £6 " .. T8 9
< 00 5L 5 5
£80 £V 00 St ov 862 2 00 52 00 001 S0 071 00 €6 u . Td v
O 00 St 5 €
W —_— zZ1 &Y 00°6¢ oFv Gog 2 00 & 00 001 90 01 00 €6 ¥-Z-1 B6ZTI0ARIY T 3 +2
= m 00°5L 5 1
oC Bu n ™ b T Tw w Tu [} LY apo) dug 23saL pPIatd 9 1 UWN
fur™ oA 10A am 10A 10A 104 10A Ixs 18TOH 24
5 M dug fug 1euty Teutd g bytv wIIJUI 1 by 13 am dwg
03BWO] Jjoa{gng
— 86-94% 109f01g VE TUuRy) Qoo 1 g Ic3yded Ii0) sTeATeuy
Ll Ieowopjuvue (Y) 1 e3Ayeay pozATeuy 0000 T ¥ Ie30v3 1300 aweNy 395 euy
& Janpoad §661-220-p1 .« PIIIBIIXF wdd 5po 0 wiajsg 3JOo JTui] PE-T959 AIBYSHIOMH
<L
e

NOVARTIS NUMBER 456-98



D
#8)]
<L
Lt
I
w
O
<L
(a ) PO 'PPIIIGA0 TenUel ybnoiyieyrils ‘auiliapun { 0 5¢ pdlEaI] BIR STOIJUCD BatlebBsan dnoab syyil 103 pasn 10IIUQD .
B atdues * ¥ JU2ATOS A paepuels 5 Azanooay H i9zeBrg ES 1013UC) fu] yuerg <]
m B330N Aeq-g ‘pedy 5272 IIEQNG
= ({S'Y} 4LS QIXIH 0s€ 0 0SLE O 00S00 0 s &1
= d221-6 ALHL-d LT0 0 £S5 L6 LTo 0 0st 1 TXx ri
R {5'¥) QLS gaXIW 085S € Q0SL € 00050 O s EI
0 dox-y qrul-y 6T0 0 €5 L6 610 O 018’0 TX 2t
(S’¥) QLS d3XIK 0£0 61 0000 ST ooooz ¢ s IT
M dox-9 aLdl-sy LI T €5 L6 ¥EZ T OLT S5 TX 01
O {S'd) aIs QaxIn 006 L 0000 S 00000 1 § 6
_” . nm._rc ALYL-SH ter 1 £ES°L6 ase 1 096 29 T X &8
$'d) als d3XIW 0BL LE 0006 L€ 00005 ¢ s ¢
e o wdd 05 0+ ebeqqed YLD 000 © LQ0 0 600 0O 06t 0 TH 9
A {S'H) dLS AIXIHW [ A 000S L 00001 © 5 9§
pd sy wdd ¢g o+ abeqqes TUHLD €S LE 005 0 88% O 68% 0 050 T2 8 ¥
wJ (S'¥} QLS QaXIW ' QER'T 000s Y 00020 O g t
—_ _muunnuu TELD <00 0> £S L6 200 O 080 0 13 2
) {§'d) ais aaxiu 0LT O SLBT 0 05200 0 s 1
S - = -
f EJUAUNCD wdd wdd 1Y Y wdd 1023U00 wad Bu Al Bu n/6u 0l Wy
- ({1708) anpisey ACDEY AODPY  JUnOuUy I03 JAA0D xaooun punog aybIay wwagd Cur utros 4
LLt /am Aag 13110D Bay peppyY onges INPIEIY  BIATRUY M Pas o 1
L
00 SL 5 &I
L £Ev0 £F 00. 5L oFr 96 T 00 52 00°001 Y0 01 N0 €6 g-2-¢ - TX ¥l
W 00 Si s 1
h'd 6tT ¥ 00 S¢ ovr 90€ ¢ 00 &2 00 0Ot 60 01 00 €6 v-2-T " X zZ1
ot 00 Si s 11
O S96 Z¥ 00 SL or 162 € ' 00 SE 00 oot z0 01 00 Es g-e-2 " I X o1
00 S¢e 5 6
W 6ET LY 00" %L o v 90t ¢ 00 SZ 00 001 60 01 08 £6 ¥-z-T . 1X 8
00 SL 8§ L
m m 6LZ £V 00 5L o¥ 80¢c ¢ 00 s2Z 00 001 0T 01 00 €6 B M T4d 9
A 00 SL 5 g
o Q. ¥o0 €F 00 5L ov vee 2 00 &2 00 001 £0 01 00 €6 . “ Ty b
Y 00 SL S ¢t
W A 6LZ £F 00 &L [ 80E T a0 ST 00 oot 01 01 00 €6 ¥-2-T SB6CZT0AHIH T J 2
x o) 00°GL s 1
; - - - —
C o bw m Tw B Tw it w Tu b % 8po) dwg JS3L PTaTd O & uM
8154 ton 1oa EL 104 104 T0A 10A %9 1§ TOH 19
.. M dusg frx Teutg Teutd ¢ briv wisjug T brty IXd s dug
abeqqeo Jo8(qng
86-9SP azeford (14 T8uuey) 0000 1 g xo3joeq I16) 9f-1959 ° sisATeuy
2egofjudue-(g) 1 e3xhyeuy pazAteuy 0000 1 ¥ I012Bd 110D puwey 335 euy
oNnpoad B66T-080-51 paiJe1lxg wdd 00 9 wasIJ FO ATWLT 9¢-1959 123YSRI0M

TABLE 16

PAGE 56 OF 138

NOVARTIS NUMBER 456-98



Pe3aaLoy ‘OpTIISA0 [PNURH  YBNOIYIINTIIS ‘SUITABPUN 0 0 SB PeIEdI] BIR B[OIIU0D BAYIREEN  dnolb STYJ A0J POSN 10IIUOD

143
()]
<L
L
I
L
Q)
<
(a1]
m a1dwes . X JUBATOS A paepuels s Aioaosey ¥ I9zaalxd " 4 10313U0D bo uetsg g
m 5830N Keg-g ‘peay ' sa3j1vIIEqng
= {5°¥) als aIXIH OZE 0 0SLE © 00500 0 s 51
< dex-a aryl-y 61T 1 ¥6 L6 960 T 061 LV TX ¥
o {64} QLS QIKIH 0i5 € . 0046L € 00050 © 5 £1
d31-¥ QLML-H L00 T v6 L6 L896°0 099 2t 1x 21
w (S°d) QLS TIXIN 089 BT 0000 ST 0000Z O s 11
= dox-g@ gl¥l-sH PIE 1 vE L6 L7 1 OEL_S6 1Y 0%
'®) {S°d) als gaXIW . 8L BL 0000 S 00000 T 5 6
= daa-¥ QldL-54 z06 1 v6 L6 T 1 009 €9 TX 8
= (5'd) QIS G3IXTH 05T B¢ 0005 LE  0000S O s ¢
= ¥ wdd g5 0+ abeqged THLD vt 96 00§ O 78% 0 ¥8F 0 0%6 0z 14 9
s (s’¥) 415 aaXIH 0LZ L 0005 & 00001 0 5 5
pd sd wdd g5 0+ abeqqed LD £¥ 66 005 0 LEP O 66k O oSk 12 TY ¥
w {S'") QLS Q3XIH oFP T 000§ 1T 00020 0 5 ¢
abeqqed THLD $00 0> b6 L6 Z00 0 0L0 0 170 .2
m.n.. (S°'d) QLS Q3IKIW 06T 0 - SLET 0 05200 © 5 1
fﬂ\ £ JUBLIOD wdd wdld % Y wdd 1913U02 wdd Bu AN Hu n/sBu 5L uN
—.Hdﬁmu anpyEayd ADDOY AQDDY Junowy 303 QX300 Axooun punogd Uﬂmﬂﬂz Xead (ug ujos g
H . FET LY 1310 Bav pPappY enTEA onpisay ajAreuy M pas pis
w 00 st s &r
I PO EF 00 SL ot 962 Z 00 52 00 00T  ®0 01 00 £6 8-Z-¢ - T X 91
o) 00 SL s 1
. X 6E£T £P QO SL o 90F 2 00 sz o0 00T 60 OT 00 €6 ¥-z-% " X 2t
o 00 St s 11
®) $96 T 00 SL ov 167 € 00 52 00 00T 20 01 00 C6 g-z-2 . 1% ot
00°S5¢L s 6
W 6EZ € 00 SL o'p 90’2 00 sZ 0c 00T 60 0T 00 €6 v-z-2 .! TX @
< 00°SL s ¢
— 6LZ €¥ 0D SL 0P 80€ 2 00 SZ ©0 00T OT 0T 00 £6 - ‘ Ty 9
=X 00 SL 5 S
<0 POO E¥  00°SL .0 ¥ 114 4 00 S 00 00T €O OT 00 €6 . - 1Y ¥
() > 00°SL s ¢
W < 6LT E¥ 00 SL or 80E ¢ 00 5T 00 00T OT 01 00 €6 ¥-Z-1 G6TIOAKIY T D -2
a 00 St s 1
< G -- —
0Co BGu mn Tw B T o o T B LY apo) dwg 1E3L PIo14 O 1 uN
fur=~ 1048 ToA 1M 100 104 104 104 X ISTON 2g
. M dus fur Teutry Teuty z briv wIdauI 1 bty Ixg aa dus
abeqqed aoalqns
: 86-95P 308Coxg vE Tauueyd 0000 1 *d 103084 110D 9¢£-1969 sTEATRUY
Iewojjuvue {(y) 1° ezAreuy pazATeuy 0000° 1 Tty 103083 1303 dueN 195 euy
Janpoad 866 T-080-61 Pa33IovaIxg wdd gpo o wiajag jo JTuy] 9E-1959 180YSYI0M

TABLE 17

PAGE 57 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (S) ENANTIOMER IN CABBAGE

WRAPPER LEAVES, 0-DAY PHI

TABLE 18

8§T0I13U0d aantiebaN

dnoxb siyjy 103 pesn

1013U0D M

PoRDSLOY 'IPTIIIA0 TENUEK ybnoayiaxyy1Ias ‘suriiapun D 0 Se pajeall ale
atdues X Juaniosg A paiepuels s Kaanaooy u x9zZaaxd E [exjuoy 3 AueTH a
BE-1959 CBTE® a8d3jaix s830N IHd Lep-p ‘soaea7 Jaddeam €331BI3EQNS
(S'd) Q1S QaxIWn 0S¥ 0 0SLE O 00S00 o s GT
dai-g@ gqLyL-¥ 160 0 00 001 150 © 0StE O TX b1
(S°H) QIS QaAXIW Q7T ¥ 00SL € 00050 @ § €t
dai-y¥ QLyl-y 050 0 00 00T 0s0 ¢ QFE O I X 1
(5°4) 4ALS aQIxXIW 045 9T 0000 ST 000aZ o0 s 11
daz-g aidi-sy¥ LEB T 00001 L68 T 0BB 6T TX 01
[5°d) QLS aI¥XIH OSL'LL 0000 St 00000 1 S 6
dal1-¥ glyL-SH TrT ¢ 00 001 * 2T € 085 12 TX 8
{S°4} QLS O3XINW 052 6L 0006 LE Q0005 O s
d wddgps o+ abeqqed TYLD 060 0 £10 0 £E10 © 095 0 1Y 9
{S"4) QLS aaxiw 0Z6 ¢ Q00S L 00001 0 s S
5y wddpos ¢+ abeqqud THLD €S TIT 00S © €95 0 £35 0 061 v 8 ¢
(S'H) aLS QaxIu 099 1 00as 1 00020 9 5 t
abeqqes THL) 500 0~ 00 001 000 0 0Z0 0 T2 -2
(5'd) AiS JIXIH 06Y © SLBT ¢ 4SZ00 ¢ s 1
£UBUMOD wdd wdd % Y wdd {013u0D udd bu AN bu mybu 9 L WN
({1105} PTPYEaY A0day AODBY  Junowy 03 X300 azoaun  punog b9 yeag (ur utos ag
/M Aaa 3110 Bay PoppY anteA enpysey ejAreuy N PIS Pas
00 S § &1
rLg 9 00 SL 0 52 16Z 2 00 &2 00 001 Z0 01 00 £6 g-t-t - TX ¢l
00 G s €
958 9 00°SL 0°8¢ S8Z ¢ 00 sZ 00 00T 66 6 00 £6 ¥-£-t . 11X Zt
00 St s 11
798 9 00 S¢L 0 52 L8z € 00 52 00 007 00 01 00 £6 g€-€-2 - T X ot
00°SL 5 6
898 9 00°5¢L 0 s2 68Z Z 00°52 00 001 10°0T 00 £6 ¥-¢-2 A TX 8
00 S s L
9Z6 ¢¥ 00 SiL oV 682 ¢ 00 52 00 201 10 01 Q0 €6 . - Ty 9
00 S¢ s S
L8g tv 00°SL ov LBZ 2 00 St 00 001 09 01 00 £6 .. “ Ty ?
00 SL 5 ¢
9Z6 TV 0o SL o 687 2 00 S¢ 00 001 10 01 00 £6 ¥~€£-1 B6TTQARIY T 2 E
00°SL s 1
Eut m Tw B Tw Tw Tw Tar b 1Y apol dug 1S8), PIatd O L WN
Cugr~ 104 1048 am 1008 104 104 108 xa IETOH ag
M dws fur Teutd Teuty z byiv wrajuy 1 bty IXF am dwsg
abeqqges qoaiqng
86-95F 10afoid ve Teuueyd 0000 T ' g I030®%d 110D STSATRUY
JeWOTIUUS~ (§) 1+ exhrwuy pazAteuy 0000 T . ¥ 1o3oed 110D aweN 335 euy
onpeag @e§1-230-91  paIdwaixg wdd 500 0 - wislag jo ITWIA 05-1959 288YEYI0M

PAGE 58 OF 138

NOVARTIS NUMBER 456-98



i
m PIFOSLBY ‘VPIAIBA0 [ENURH ybnoiyiaxyrIias 'sutiiiepun 0 0 s5e poleax] IIv STOIIUCD DATIeDaN dnoab s1Yy3 103 pasn [0IU0D .
m ardues ' ¥ Juanyog A pIepuels * g A19n023Y4 - o aazaaal K 1013UC) o} Nueig g
A gE-1969 OsST® 13jai 530N IHd Aep-p 's53away Jaddeam £§310118QNS
= {S°'¥} QLS A3XIKW 0zy © OSLE O 00500 0 5 &I
= dax-g gLlul-d 0£E T 00 001 0Ef T 0z0 91 X vl
o (5°4) aLS aaxiH 00z ¥ 00SL € 00050 O 5 £1
doi-y QLHL-H 861 ¢ 00 0071 861 ¢ 0L0 S1 T % zt
a1 {5'd) 4I5S QININW 0r0 91 0000 ST (0000Z O s 11
= dai-dg L¥lL-SY 128 2 00 00T Tzt ¢ 0L9 BT T % o1
O (54} ai1s gaXINW 08T £L 0000 5L 00000 1 5 6
— dax-y QlYl-SY L96 T 00 007 L96 ¢ 08E€ 0Z 1TX¥ 8
- (S'H) ALS gIXIW 08y or 0005 L 00005 O 5 L
= ¥ wddpps o+ abeqqed THID €€ 66 005 O L&y 0 667 0 00F 12 TH ¢
<L {5°") QLS QaXIK 0Tp 8 0006 L 00001 0 5 5
b Sy wddgos o+ eb6rqqed 1yLd 9 TIT 005 © 855 0 095 0 0Z0 T Ty P
(] (5'¥) als QaXIH ozZL 1 000§ T 0GpZO 0 . § ¢
= abraqged TYID 500 0> 00 GOt 00 © 08B0 © T D2
e n W (5°¥) QLS QIXIKH 08T © SLBT O 05200 0 s 1
S —_— —_—
' Vl R 1T (%) wdd wdd % [y wdd §0Oa3juod wdd Bu AN Bu m/5u 5 1L uWN
T A N A.—..“Dmv anpisay AODY ACDDY unouny I03 JII0D Axooun punog ....SU.HUI yeoad ﬂCH ujos qg
wo /am Axa 31102 Gay PPRY anyea anprsay  a3dreuy M PIS pas
E [
o 00 SL s st
: % - PLB 9 00.SL 0 52 162 2 00 s7 00 00T 20 0T 00 €6 g-t-¢ . 1% b1
w 00 st 5 €
Wnu W 958 9 00 SL 0 52 S8Z 2 00 S2 00 00T 66 & 00 £6 ¥-£-¢ - X zZt
00 §¢ - s It
(@) M z98 9 00 S¢L 0 52 LBz € 00 st 06 00T 00 01 00 €6 g-£-7 . 1% 01
00 S¢ S 6
W _& 898 ¢ 0 st 0 52 68T T 00 5¢ 00 00T  TO OF 00 €6 M-£-2 W TX 8
00 St 5 ¢
_AM c 96 TV 00 SL ov €82 00 ST 00 00T 10 O1 00 €6 p “ Ty 9
! 00°'S¢ s ¢
m 0. LEB EZ¥ Q0 St ) 18T T 00 s2 00 00T 00 01 00 £6 - . TH ¢
o 00 St § €
9g6 ZF 00 SL o 68T T 00 ST 00 00T 10 OY 00 €6 Y-€-T GEZTO0AWIE T O «2
W m 00 S¢ s 1
[am W Bue N mn ™ b Tw e Tw ™ B % |pop dwg asey pIATd H L wN
fur 10A 104 L ToM 100 TOA oA %o ASTOW g
. M dug fux Teuty Teuty ¢ biyy wiajug T by x3 s dus
abeqqeo joef{qnsg
86-95% 3o8loxg bE © Tauueyd 0000 1 © @ I019®4 110D E1EATRUY
Fewmorjuvae (Y] 31 e3ATRUY pazATeuy 0000 T ¥ 1030®4 110D BWRN 13§ BUY
IoNpoad  gEeT-080-91  PRIDERIIXI wdd 500 0 wialag o Wyl D5-T959 - 193YENL10M

TABLE 19

PAGE 59 OF 138

NOVARTIS NUMBER 456-98



O
=
= PaAeoLog 'BPTAIGAC [enuUed  UBNOAYILSNTIIS ‘BUTTI2PU ( 0 SE PIEIII Bae ETOIJU0D 9ATIEHIN  dnoib STYJ J03 PIsSn FORIUGT
- ardwes ¥ JUBATOG r paepuelg [ Azaa008d o I8zZoa1d g 013U o) yueiqg g
o sa310N Aeg-p 'pesy  §931wI3EQNS
= ,
id {S°d) dIS QIXIKW 0TE 0 Q5LE O 00500 0 § <1
— dai-d QLdL-d S00 0> 00 001 000 0 000 ¢ TX vt
{S'd) dLS a3INIW 061 € o 00SL € 00050 0 S5 tI
o dax-vy aLyL-y SO0 0> 00 00T 000 O 000 © Tx 21
Ll (S'H) LS QIXIH 09k €1 0000 ST 0Gooe 0 s 11
= dsa-g QLHi-s5H 70 O 00 001 Z50 0 0Z¢ ¢ TX ol
O (5°¥9) (LS QAXIN 096 %L 0000 st 000GO T 5 6
= dar-y aidr-su 117 0 00 001 TiT O 08L ¥ TY 8
T (S'H) ALS GIXTIW 0LZ BE 0008 Li 00005 0 s L
= ¥ wdd gg o+ =beqges THLD 000 © 010 © 010 O 0S¥ © Td 9
A {S'H) OIS QIAINW 0S¥k L 000s L agootT 0 s 5
prd sy wdd o5 o+ ebeqqed THID LS EOT 005 0 815 0 BIS O GEE ZT L
(1] {(8"¥) 4LS AIXIH QLT T 0005 1 000¢0 ¢ § ¢t
abeqqed 1HL) 500 0> 00 001 000" 0 000 0 T2 42
&,m ($'d) OIS QIXIM 01z 0 SLBT O asz00 0 5 1
v
y O sJusurc) wdd wdd % ] wdd TCx3U0D wdd bu AN Bu n/Bu o 5L uN
- > (1105} anpysay AQDBY  ADDBY  Jjunowy 107 3110 1100uUfy punog ybTaH yead fux uyos BT
W < /3M A1a 32300 bay PeppY anyejp enpisay @jArRUY M P3IS pas
wo 00 st s st
% O. LSE EY 00.SL o [A L 0D 52 00 0071 2T o1 0o £6 g-v-¢ . ITX *1
00 SL s £l
W ) L88 ¢ 00 SL o v LBT T 00 ST 00 00T 00 OT 00 £6 v-p-¢ . TX eI
00 SsL 5 1
O w 808 TV 00 S¢ [ 8z ¢ 00 SZ 00 00T 96 6 G0 €6 a-vr-¢ B X 0T
00 S S 6
W w 56 2 00 Si o 167 ¢ 00 52 o0 00T Z0 ot 00 €6 ¥-v-z . TX B
< I 00 St s ¢
T L G96 TV 00 SL o 162 T 00 s2 00 001 20 0T 00 €6 " . Td 9
A G 00 S¢ 5 5
9Z6 2% 00 Si [ 4 68¢ ¢ 00 SsZ 00 001 10 01 00 £6 " " Td ¢
O< 00 St 5 ¢
W m 596 ZF 00 §4 (U 162 € G0 SZ 00 00T Z0 01 00 €6 ¥-F-T B6ZIDAWIH T 3 «E
= w 00 5L s 1
oo bu In w 6 Tw T w 1w b % apo) dus 3585 PIOTd 9 3 WN
Cug TeA ToA am 104 104 100 104 Ixa RT-3 331 bt
- - M dus Cug Teutg Teutd z briy wrajur T by axg am dug
ab6eqqed 3oa{qng
86-9SP 3omloag ¥E TRuueyy 00C0 T # 1030"4 II0) 0r-1959 s1sAeuy
WO FIUNUS- (F) t* SILATvuy pozATeuy 0000 T ¥ xojlowg I1aod weN 135 euy
Qonpoad BE6T1-2aQ- L1 pel0vIIxT wdd ¢p0 0 wIsyag Jo Itwr] 0¥-1959 ABBYUSHIOM

TABLE 20

PAGE 60 OF 138

NOVARTIS NUMBER 456-98



Q
L
M Po3ooLoy ‘IPTIIDAC [enueR ybnoIyiaxtiis ‘suiliapupn Q0 ¢ Se paleaxl 31 BTOITUOD aaTivhapn dnoxb sTyl I0J pesn [0II1U0) .
—_ a1dues X IUDATOS A piepuels S LEEY LT H EELLEES £ 3 1013U0D o} Jueta a
m s870N Aeg-g 'pesy  sajeijsqns
prd {$'") QL5 QAXNIW [T ] 0SLE" 0 00s00 © s I
L n.-ou-m aiylL-¥ SL0 0 8€ 66 vL0 O 0EZ € TX ¥l
o (s'd) dlS AUNIW Q5L € 00sL € 00080 0 . s £l
0 n._w.-..c aLdl-y 00T O BE 66 001 0 oLz v 1 X 1
M _maf aLs aaXIk 0r9 €1 QC00 S1 00002 © s 11
o G.MwthM&MNWWM 550 0 9t 66 PS0 0 OfE 2 TX o1
00€ PL 0000 SL 00000 1 S 6
—.|H ...._wuld QlylL-SYH 60T O BE 66 60T O 0L9° P TX 8
aa {s'4) QLS QaxIRr 0I5 6% 0005 LE 0000S O 5 ¢t
= y w 0s c+.um¢nnqu THLD LT 96 00S © 8¢ O 8% 0 099 0Z Ty 9
< ad (s'd) dLS TIAIW o L 000s L ©0007 ¢ § g
prd 54 w 0s o+.wuunnuu TdLD . 09 ZOT 005 © £15 0 £1S 0 020 zzZ T8 ¥
w {5 xm qls gaxir 09y 1 000s T Q00Z0 0 5 ¢
— , G.M_nmmmuammwm $00 0> 8¢ 66 000 © 000 @ T2 2
o m 0sT © SLBT O 05200 0 s 1
N’ —_ - —_—
, o EUBUNIOD wdd wdd 4 % wdd Tox3UQD wdd Gu AN bu n/bu 51 wy
- > {1105} Bnpysay ACODY AQDIY  Junowy 103 313100 azo2un punog JYyBTaH eod Cur 75 4-1 g
w A /IM Aag 3xx0n Bay pPappy antea anpysey oldreuy M PIS Pis
wao
00 SL 5 61
1 . -
- o LGETEY oo sL o g1t T 00 sZ 00 9001 ZT 01 00 €6 qa-p-t - TX Pt
o~ 00 L 5 f1
W (73] L88 v MM MM [ ] L8Z T 00 52 00 00T 00 0T 00 £ ¥-p-t N TX 21
(] . 5 11
O < 808 v Mm MM ov £8Z 2 00 sZ 00 00T 86 & 00 £6 a-¢-z “ T ¥ 01
5 6
= _H._H.._ s96 20 005 0 16z ¢ 00 sz 00 00T  Zz0 0T 00 €6 v-1-7 dootx o8
5 ¢
m uj 596 ¢p 00 S& ov I6Z Q0 sZ 00 00T 20 01 00 €6 - - Ty 9
< G 00 SL ' 5 5
A < 976 TV MM MM 1 4 682 Z 00 SZ Q0 001 10 01 00 €6 - - 1H v
s €
W % §96 TV Mm MM or 162 T 00 SZ 00 00T Z0° oY 00 t6 ¥-P-T G6ZT0ARIY T 2 2
5 1
<L < -- —
@O Bu m T B Tu Tw w o b % 8pod dus 3881 PTATd 9 L WN
fug 104 oA ELY 104 1CA 104 104 X8 ASTON b1: |
. M dwg fuy TeuUTy Teurd z bty WwIajuy 1 briy 1x3g am dug
abeqqe2 joalqng
B6-9S5¥ Joefoag (4% Tauueyn 0000 1 +* | xoj9ed I10D 0%~19459 s1eATRUY
ZowoTIuVEe {Y) t- ejkreuy © paziteuy 0000 I ¥ 101oeg 1195 JUWEN 195 euy
3onpoig B6GT-230-LT pajdealxy wdd o0 ¢ T wialag jo Jruwe] 0r-1959 AIIYSKAI0M

TABLE 21

PAGE 61 OF 138

NOVARTIS NUMBER 456-98



- (S) ENANT!OMER IN CABBAGE HEADS,

: RAW DATA WORKSHEET
7-DAY PHI

TABLE 22

dnoxb s1y{3 103 pasn

101Ul

poaea{od 'BPIAI0A0 [WNUEK ybnoIylaytals ‘'autraIapun 0 0 Se palesiy 8ile sS[0IJUOD aariIebay
ardues x IUBATOS A paepuels [ Azaao00ay | FCLLER £ E] 1or3ucy ) xuelg [*]
8830N Aep-L 'peay £830136qNng
[S'¥) Q1S a3xXIW 0Bt 0 0SLE O 00500 0 5 &7
doi-g qLuL- S00 O a0 001 S00 © orZ 0 T%X ¢t
{$'H) QLS QIXIW 05¢L € Q0SL € 00050 0 S 1
do1-¥ QIyL-d 600 0 00 00T 600 0O QLe’Q0 TX 21
(5'd) ALS gIXIW s OLY ®Y 0000 ST goo0z O g 11
daz-g gLyi-sy SV O 00°00T ¥Sh 0 oLt 6Y T X 01
{S'd) 4Ls A3XIW . OTT 9L Q000 St 00000 1 S &
dai-y QLylL-54 11¢ o 00 001 112 0 Qro 6 11X 8
(5"¥) QIS QaxiIW 05P St 0¢0S Lt 00005 O 5 L
¥ wddgop o+ @beqqed THID 000 0 000 0 000 0 000 0 Ty 9
{$'H) QLS QIXIRK 0fE L 000s L Qo001 0 5 5
S¥ wddgo 0+ ebeqqed -ylD L0 0T S00 O 500 0 300 O 0520 14 ¥
{S'") dLS aaxXIW oLy 1 0005 T 00020 0 5 t
abeqqed THLID S00 0> 00 00T ¢00 0 0Z0 0 T3 .2
{S’'¥} al5 QaxIN 0L1 0 SLBY O 05z00¢ 0 s I
FIUIN0) wdd wdd % 1Y wdd 1013U03 wdd Bu AR Bu nsbu 5L wN
{1705} anpIsay ADDBY ACDSY  Junoury a03 110D axooun puned yb18H Yesd Cugy utes BT
/M Rig JAI0G Bny pPappyY ONTEeA anpisay elAteuy ¥ PIS Pas
00 St 5 61
915 b¥ 00 S¢ ¢t 8L 1 oo ¥ 00 v5 00 52 00 00°Y 10 01 00 £¢ 8-5-1 w TX o1
00 S s £
E8Q €% 00 S¢L oy B6Z € 00 S2 Q0 00T S0 01 00 €6 ¥-G-E " TX 21
00 s¢ 5 11
976 ¥ 00 St ov 68Z € 00 ST 00 00T T0°01 00 £6 g-5-2 . TX oI
00 gL g 6
9¢%6 TV 00°SL or 682 € 00 5% 00 00T 10 0T 00 €6 ¥-5-2 B TX B
[+] N 5 L
9Z6 TP 00 SL ov 6BZ T 00 52 00 00T 10 01 00 €6 u B 14 9
00 SL 5 8§
S96°TY 00 5L 0F 16T ¢ 00 sz 00 00T Z0 01 00 €6 “ " TH ¥
00 SiL 5 ¢
Fo0 €¥ 00 SiL 0o¢ 6T 2 00 62 00 00T L0 01 00 £6 ¥-5-1 B6ZTOAHIY 1 O «2
00 SL S 1
Bu m Tw & Tw v ™ o b ! 8ape) dus  IS3L PI9Td D I UN
fur - 100 ton IM 104 TOA 104 104 1% ISTOH aq
1M dug Cug 1ReUTS Teury z bty wisjuy 1 buiy Ix3g M dug
abeqqea 1oa2{qng
86-95b Ioaloxq BE T=uueyd 0000 T g 1030e3 110D sSTEATRUY
IeWOTIURUS- {§) 1° eLTvuyY paziieuy 0000 1 ¥ I032®e4 110D SweN 185 euy
Jonpoag 8661-220-12 paiverixy wdd gpo 0 wisleg jo Ijwig Pr-1959 1BBYENHIOM

PAGE 62 OF 138

NOVARTIS NUMBER 456-98



w
0 .
<
L
I
wi
@]
<<
% P32 ‘IPTIAA0 TEnley ybnoayisy1ils "IUTTIIPUN 0 0 SB pPIalEaa] SJIE HTOIFUOCD IATIRGEN dnoaf 1Yy ao7 pPIsn ToIqUC) .
A atdues X JUBATCS A pIepuUeRls s Kxsno29y - o I8zZaalg a 1013U0ly O NueTq g
C S830N Aep-y "peay $23BIISNS
= {S'¥) QLS aaxIW 08¢ O QSLE O 00S00 0 § 51
—_— daz.g QLyl-u 602°0 s 18 Lt o 06S° L TX vl
R {S'¥) aLS aaxIn 059 ¢ 00SL £ 00GS0 0 s 1
[T dax-y QLyL-d st 0 kS 18 LgzZ © 0%t 21 IX ¢1
M (s'H) 4I5S A3IXIH 062 ¥1 0000 ST 0000z O 5 11
daz-g gIyL-sd qzs 0 £S T8 zy 0 09¢ BT 1% o1
O (S'") a1$ aIXIR QzP SL 0000 SL 00000 T S 6
ﬂ daz-y gilul-sy zre o €5 18 Le1 0 osr 8 ITX 8
= {5°H) QLS J3AXIMW QI0" ¢4t Q008 Lt 00005 0 5 L
¥ wddgpp 0+ abeqqes TYLD 09 ¥L 500 © ¥00 0 SO0 0 0zZZ o Td 9
< (5°4) 1S QIXIR 09z L 000S L 0000t © s S
= 54 wddgop 0+ abeqqedn THLD Lb 88 S00 O Y00 0 300 O 02 0 Ty ¢
LJ (s’¥) a1s QaxIH ozt 1 000s T 000Z0 0 .. 5 €
— abeqqes THLD S00 0> £5 18 100 0O 090 0O 12 .2
R {S'd} ALS Q3axXIH 091 0 SLBT © 0SZ00 0 5 I
e — - ——
' &lusuiuo]) wdd weld % % urdd CERULE wdd Bu AN Bu nsbu 1 wuN
T {1108} snptsay AODSY AQGDSY  Junowy 203 331102 I1c2Un punod IYBy8H yead fuy uias ag
i /3M Aza AXI0D Bay PappyY anyea anpisoy  e3ATeuy M PaS PIs
w
T 00 S¢ s &1
N 91¢ PP oo.mr o€ 8L 1 00 ZVv o0 s 00 52 00 001 10 0T 00 t6 g-6-¢ - % vl
00 st 5 €1
X €680 E¥ 00 S¢ ov 862 T 00 sZ 00 00T S0 01 00 £6 ¥=5-€ " X 21
C 00 St § T
o 9Z6 TV 00 s¢L ov 68BZ Z 00 62 , G0'00T 10 01 00 E6 8-6-¢ " TX 01
W 00 S¢ 1 $ 6
926 ZP¥ 00 5L ov 682 Z 00 ST 00 001 10°01 Q0 E6 ¥-5-2 . IX 8
< . 00 si s L
- T 9Z6 Tv mc M... or 68Z T 00 ST 09 001 10 01 00 te6 - " Ty 9
0 SE S &
m o <9620 00 St ov 162 ¢ 00 s2Z 00 001 20 01 00 f6 - - 14 ¢
> 00 St S t
W < P00 €F 00 SL 0¥ p6Z 2 00 s 00 40T €0 0T 00 £6 ¥-G-1 B6ZIOAWIM T 2 .2
A (o) 00 S¢ s 1
3 - - —
o~ Bw o ™ Tw i1 Tw w T Tw 5 [y apo) dwg 153 PIatd O 1 W
ful 1cA oM kL) 104 100 oA oA AXI ISTOH ag
Ly am dug fug Teuty TRUTS z briv wiajuy 1 bty aIxg am dug
abeqqeo 123lgng
BE-95¥ 39eloag ke Tauuey) Q000 T g I030eq 110D sTsATeUY
IewoTIuvue (g} &' ejfiywvoy pozATeuy o000 T - Y J0j0ed 130) IweN 135 euy
«  }onpoag 8661-220-12 peajoexixy wdd G500 o TowIajag 3o 3Tuwr] rPE-1959 Q3IYUENIOM

TABLE 23

PAGE 63 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (S) ENANTIOMER IN CABBAGE

WRAPPER LEAVES, 7-DAY PHI

TABLE 24

dnoz6 sTyl 103 pesn

1033U0D

POIDSEOY ‘IPTIIA0 TENUEH  YBNOIYISYTIIS ‘PUTTASPUR  § [ SB pIIEall sie E[0IIUOD atiIebaN
atdweg % JUIATOS A piepuels § Azencdad o 1azaaad El 1013U0) D xuerg 9
E3]I0N Aep-y 'aava] xaddeam §3je1l6qns
(S'¥) aLS QaxIN O0T O 5Z1T 0 08104 0 5 91
(8’4} QLS QIXIH 09t 0 OSLE O 00500 0 s 51
dar-g dI¥l-¥ Z10 © 00 007 ZI0 0 00Z © TX FI
{S'd) 4i5 qQIXIH 0¥ £ 0ose ¢ 000%0 ¢ ) 1
dox-v gryi-u 60070 00 00T aQ¢ 0 0T ¢ T X (<1
{S'd) dlS J3XIW OLT 5T 4000 St 00002 0 S TII
dai-4 QLHL-SH Lts9 0 00 001 L59 0 06Z 11 TX 01
(S H} OLS QIXIH ovL SL 0000 St 00060 T S 6
dal-y¥ gldd-SH L85 0 0¢ 001 LBS 0O 080 01 1TX 8
(§'4} OLS QIXIH 098 St 0005 LE 0000S ¢ S L
¥ wdd gg o+ 2Deqqwd TILD 000 0 16 0 110 0 06¥ O Ty 9
{§'8) ais QIXIW 068 L 00058 & 0000T 0 s s
sy wdd gg o+ abeqqed TYLD €4 £O0T 005 0 8IS © 815 0 [LI4E£4 148 ¥
{5'd}) alS UFXIW 085 T 0oos 1 0G0Za 0 S t
abeqqed LD SO0 0> 00 001 000 0 000 O 1D .2
(5°d)} QLS QIXIW 08T O SLET O 0s2C0 O s 1
SJUIWI0) wdd wdd % Y wdd T0I3U02 urdd Bu AD bu n/bu 51 uwy
(1708} anpysay ADDBY ADDEY  Junoury 103 31302 aI00Uf)  punod ayb618H ywad Cuy uros EL:
/Im Azq X100 bay pappy anyep anpreay  LTeuy M PIAS Pis
00 S¢L 5 91
00 SiL S St
981 LI 00 L [ 162 € 00 s 60 00T 0 o1 00 €6 g-9-¢ . TXY OFT
00 S¢ s €1
LI1Z LT 00 SiL 0 0T 967 € 00 se 00 00t ¥0 01 00 €6 ¥-9-€ “ Tx z1
00 S s 11
981 L1 00 siL 0 o1 162 ¢ 0G SZ 00 00T Z0 0ot 00 fe g-9-Z - T ¥ 01
00 oL , g 6
OLT L1 00 SL o 01 68Z € 00 ST 00 0071 10 01 00 E6 ¥-9-2 " TX 8
00 SL 5 L
9Z6 TP 00 5L ov 682 T 00 SZ 00 00T 10 01 00 E6 - “ Y 9
00 5L 5 5
596 TV 00 SL ov T6Z € 00 sZ 00 001 Z0 01 00 £6 " " Td P
00 SiL S
LBE 2V 00 S¢ Q¥ tBe ¢ 00 s 00 00T 00 0T 00 £6 ¥-5-1 @Q6ZT0AWIH 1 O 2
- 00 SL S T
bu n o ] Tw ™ W T B LY opod dws 23Sl PIaTd D L N
fuy 108 104 IM 104 10A o0 04 I¥a I8TOH pl:|
M dug Cur Teuty Teutry T briy wiajur 1 by Ixa am dug
abeqgea adalqns
86-9Gp 308loag vE Tauueyl Qo000 T g Iolded 110D SISATRUY
IoWOTITRLS~- (F) 1° e3ATeuy pazATeuy 0000 1 ¥ 10334 I3I0) duey 195 euy
10Npoad §661~230-22 paiaelixd wdd 500 0 wi93ag 3JOo ITwiy 9p-1969 J83YENION

PAGE 64 OF 138

NOVARTIS NUMBER 456-98



07
m Poasefay ‘IPTIIBAC Tenued  ybnoIylsyNraag ‘IurTIBpPUN 0 ¢ 52 pajesry 21w STOIJUD IATIEHIN  dnoab STyl Ioj posn [013u0d .
B arduesg X AUBATOS A piepuels 5 Axsnosay o Jazaalyg J [0a3u0) ) yueig b |
om S330N Aep-y 'sava1 2addeam §33R1185qNS
< (S°d) ALS aaxXiwW 001D SZIT 0 05100 0 5 91
&) {(S"¥} QLS QIXINH 0BE 0 0SLE © 00500 0 8 51
prd dax-g aQlLdL-H LTA ) 19 66 [44 2] 09Z ¢ [ S
—_ {5'¥) 415 Q3ax1Im 0LE € 005¢L € 00050 0 S £l
o dax-¥ AlYL-y 6Z€ 0 19 66 8Z€ 0 0F9 S 1 X 21
i (S'¥) ais QaxiW 00L 1 0000 ST 0000Z O s 11
dex-g QlyiL-s¥ 0LS 0 19 66 895 0 Q9L § T X 01
= IS‘¥) aLS QaXIW 0LZ PL 0080 L 00000 5 6
Q daz-v dLyl-SH Le¥ 0 19 66 S6Y 0 005 # TX 8
ﬂ {S°d) QLS QIXIK OFE 8¢t 0005 L€  00D00S O 5 L
¥ wddsog 0+ abeqqed THLID TL P6 005 0 |7V SLh O 08¢ 0ZF T4 9
=z (5’4} dls QaxIKW 0rT B 0005 ¢ 000601 0 s ¢
< sS4 'dS00 0+ °beqqed TULD 0% vol QoS O £25 0 25 0O 00S_2¢ TH ¢
=2 (S'¥) aLS GIXIK 029 1 000s 1 00020 © 5 £
L abeqqea 4ID 500 0> 19 66 100 0 050 ¢ T 2 s2
\}m (5'4) a1s aIxINW OLT © SLBT 0 05200 0 s 1
o) -
(P B3Uusunuo) wdd wdd % 1Y wdd TOIJUOD wdd Bu AN pu ™n/Bu o] uN
L= {1105} snpIsay AODBY ACDRPY  JunoOuy X103 31302 1xooufn punog AYBTaH yead fur uros ad
= < /3w Aig 3110D Bay pPopRY antep anpIsay 2 ATeuy M pas pis
E D. 00 §L s 91
T M~ 00 5L s &1
- 981 LT 00 SL 0 01 162 € 00 ST 00 0DT 20 OT 00 £6 g-9-f . 1% el
Dwn 00 L 5 I
X J LIZ LT 00 St 0 01 962 T 00 SZ 00 GOT %0 01 00 E6 ¥-9-¢ . T X 2t
c - 00 Si g 11
O o 981 LT 00 St 0 01 167 2 00 52 00 00T Zo Ol 00 £6 g€-9-7 “ 1 X o1
W ut 00 SL _ s 6
| 0LT LT 00 St g ot 682 T 00 SZ 00 00T 10 OT 00 €6 ¥-9-7 . 1% 8
< 00 SL s ¢
[ 18 926 T Q0 SL ov 682 ¢ 00 ST 00 00T 10 O1 00 €6 “ N TH 9
< L 00 St s s
0 0o S96 ¥ 00 S¢ o 167 € 00 52 00 00T 20 o1 00 £6 N " T8 F
o 00 St 5 t
W < L8B Zr OO Si [ 4 8T ¢ 00 SZ 00 00T 00 O1 00 £6 ¥-9-7 @6ZT0ARIM T 3 -2
< o 00 St s 1
o W b in w & ™ Tw w w B % apeD dus  3sSel Piatd 5 L WN
fug = ToA T0A I 104 1046 104 o0 %8 a3ton 1
.~ M dug fuz Teuty Teutd Z briv wrsjuy 1 byiy IXH am dwug
abeqqes 133fqgns
86-95p ©  303loxg ve Tauueys 0000 T g 103084 110D syeATeUY
Iewojjuvae (¥) 1° @3ATvuy paziAteuy 0000 T ¥ 103%e3 110D JUEN 195 euv
Mpord  g661-220-g7  pPRISEIIXA wdd 500 0 wiglgg jo ITWYl 9p-1959 122YsNIoH

TABLE 25

PAGE 65 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (S) ENANTIOMER IN TRIMMED
CABBAGE HEADS, 7-DAY PHI

TABLE 26

po3onfod 'ODTIIAAT TENUERE  UGBNOIUIIYTIIS ‘aurllapun 0 0 Se pajealy sae S[0IUOD aatiebony  dnoib §1Y3 103 pasn T0IJUOD M
ardues y AUIATOS A prepuels g - AI130009d ¥ 1972914 2 01300 D yueia g
§930HN Aep-y ‘pesy pauutil SBIRITSANG
(S'H) gLS QaXIN 0%z 9 0SLE O 00500 O 5 41
dax-g qLdl-y 500 0> ST €6 [ilelo 000 0 TX Vi
(§°%) ALS Aaxin 059 ¢ 0064 ¢ 00050 ¢ 5 T
daa-y QLML-¥ S00 0> ST &6 000 o 000 0 1X 21
{S$'Y¥) QLS aaxXIW 055 ST 0000 ST ¢0o0zZ 0 § 11
dea-g gLyL-sY LEO: O G1 €6 PED O oLy 1 I X ot
(5°Y} QL5 UaXIW 0Lz SL Go00 SL 00000 T 5 6
dai-y¥ dry¥l-sy 920 0 ST £6 vZ0 0 0S0 1 1TX @
(S'd) dLS a3axiuw oge 9¢ 0005 L€ 000G O 5 L
¥ wddgpo o+ ebeqges Myl 000 0 100 0- 000 o ooo o TH 9
{5'd) OIS OIXINW OEZ L 000s L 00001 © § S
5¥ wddgoo o+ sbeqqed TYLD . ST E6 S00 © <00 O 900 0 orZ 0 TH ¥
{§°4} QIS Q3XIH - 089 1 0008 1 00020 0 5 €
abeqqed THL) 500 O> ST &6 100 0 9v0 0 T O W2
{574} 415 QIXINW 0ZZ 0 SL8T O 0sZ00 0 s 1
SIUIUOT wdd wdd 1 1Y wdd 1eI3U02 wdd Bu AD Bu n/bu o1 wN
{rrog) anpusay AQDDY  ADDJPY  JUNOWY 203 3I0D Izooufn  puncd yBTaH xead ful uros 18
/am Aaag 310D bay poppy anyea anpisay ajkteuy M pis Pis

00 SL 5§ <1

926 ¢¥ 00, 5L o'y BBZ T 00 ST 00 o1 10 0T 00 €6 H-L~E u TX pt

00 SL s I

EvO €F 00 S o 962 T 00 ST 00 00T ¥D 01 00 £6 ¥-L-f " 1X 21

00 S . 5 It

€0 tY 00 s¢L [ I 962 ¢ 00 S¢ 00 001 #0 01 00 €6 -4~ - T ¥ ot

00 5L 5 6

£EF0 P 00 SL& v 96T € 00 s 00 001 ?0 01 a0 €6 ¥-L-¢ W TX 8

00 St s L

696 TV 00 St oFr 16T € 00 ST g0 00T 20°01 00 E6 " . Td 9

00 SiL s s

S96 Z¢ 00 SL oV 16T € 0o 62 00 oot 20 01 0D &6 " " 14 ¥

00 SL s €

EBO £V 00 S¢ oar 862 Z 00°52 00001 €0 01 00 €6 ¥-L-T @6ZTOAWIH T D -2

00 sS4 s 1

Bur mn T o] T Tw Tw ™ B Y apo) dws 7383y prevd 9 4 WN

Cur ™ ToA T0A M 1048 10A 1040 100 X8 I8TOW 18

4 duws fur teurd TRUTS z briv wizul 1 by axg s dug

abeqges a02fqgng

86-95% joafoag vE Tauuey)d Q000 T * g I030Rd 110D sIsATRUY

INTOFIURHe-(F) 31° eJLTeOay paziieuy 0000 T ¥ I01D®J II0D Jwey I35 vuy

1oNpexd  BEETI-I3Q-LT  PIIDBIIXG wdd 500 0 wialsg 3Fo ITW Zy-1959 I23UsA10M

PAGE 66 OF 138

NOVARTIS NUMBER 456-98



RAW DATA WORKSHEET - (R) ENANTIOMER IN TRIMMED

CABBAGE HEADS, 7-DAY PHI

TABLE 27

dnoib $Ty3l 103 pasn

1013U0)

poRaafoy 'ODYIISAD Tenuey ybnoaylaxTIis ‘suIrTIIpUn 0 0 S Pa31esll 8Iv B[OIJUOD dATIRBAN
arduesg X IUBATOS A paepuels S Kionoooy y 1929913 J ToI3U0d o yuerg @
S8J0N Aep-¢ ‘'pedy paumji] £33IV136QNS
(S'dH} OIS AIXINW 95z 0 0SLE O 00500 0 £ ST
dai-g gL¥l-d 1Z0 0 00 Q0T 120 0 068 0 TX #1
(S'¥) QLS UaxIiW 0Zp € 00SL € 00050 0 g el
dax-¥ qrys-d LI0 © 00 001 {10 0 0tL O T X ZI
[$°Y) QIS QIXIW 00Z ST 0000 ST 00007 ¢ s 11
dai-g QIUL-54 tt0 0 00 00T {E0 0 0zZr 1 1 X 01
{574} aIS AaAXIK . OE6 _PL 0000 St Qo000 1 5 6
dax-y¥ QLUl-5H ¥eo o 00 001 veo 0 020 I 1% 1
(S'Y} QLS aaxIH OES ' LE 0005 LE 00005 0 S t
¥ wddggo o+ =beqqed THL) s¥ Z01 S00 0 500 O 900 © 0sZ 0 T4 9
(5'9) QXS QIXIMW . 008 & 000§ ¢t 0000T 0O 5 &
sy wddgooe o+ 26eqQqed THLD TF 9T1 S00 O 900 0 L00 0 0BZ O L
{S'H) aLS davIW orL T 0005 Y 000zZ0 0 g t
sbeqqus THLD S00 0> 00 00T 00 0 OEQ O T2 .2
{S'4) alLs QIXIH 0ZT 0 SLBY O 05Z0¢ © g I
B UDLOD wdd udd, ['Y 'Y wdd T03I3U0D wdd Gu AT Bu n/bu 95 L uWN
{ryos) anptsay A0DBY AQD23Y  Junouy X037 31100 1100uf) punog IUBTSH NEId fur ugos a8
/1M Aag 110D 6ay PoppPY snrep INPTSOH  SATEUY IM Pas Pis
00 S $ a1
9Z6 C¥ 00 5¢ [ e8¢ ¢ 00 s 00 001 10 01 U E6 g-4-¢ . I X b1
00 SiL 5 €1
£v0 £p 00 SL [ 4 96T T 00 5T 00 001 ?0 07 00 €6 ¥-L-f . TX
00 St s 11
£vo t¥ 00 siL ov 96¢ T 00 SZ 00 0071 ¥0 o1 00 £6 d-L-Z “ Tx 01
00 SL S 6
ErO £¥ 00 st oF 96¢ € 00 52 00 00T PO O1 00 £s ¥-L-2 - T 8
00°SL s ¢t
595 Z¥ 00 S [N 4 162 € 00 ST 00 00T <0 01 00 te " " T4 9
00 SL S S
596 TV 00 St oV 162 2 00 Sz 00 00T 20 ot 00 €6 u " Td ¥
00 S s €
£80 €V 00 S¢ o 86T ¢ 00 52 00 001 S0 01 00 £6 ¥-L-T Q6TI0AHIY T O 2
00 5L 51
bw n Tw & w ™ w T [ % apo) dug 353y pratd D 1 UWN
fux 100 100 M 104 104 1040 10A XD AISTOH bT:]
M dus fug 1eutd Teutd z2 bryy wiaaiur 1 biTVY axg Jm dug
abeqqeo Idalgng
86-9st J02load | 43 TouuRyD 0000 T g 10308y Ia0D s18ATRUY
ASWOFIUTUS () 1 e3hyeuy pazAreuy 0000 1 ¥ J032e3 110D QueN 3195 euy
IoNpead  g661-28Q-LT  PAIowRIIXT wdd 500 0 wisng Jo AW Th-1959 198YSHIOM

PAGE 67 OF 138

NOVARTIS NUMBER 456-98



L
Q)
<
-
O PaIaaL3yd 'IPTAIDAD TENUEK yoNOIYy3ayTIIs ‘sUri8puf 0 O se paleal] 2a¢ E[0IJUOD daTIeBAN dnoab s1yj 103 pasn [CIIU0D »
u ardueg X JUIATOS A pavpuels s Azaao0ey M I9zZaald K] 1013U0) jyuerd g
O 1 @219eL '0001 098 S14dd0 (ejexlsqns hhﬂ MNH«Ewmu AYH LNNYA4 I0J 3n[ea pasn '2a(qQe[TePAR 2J3uUaIdJoa OU ‘JIanisiow E3J0ON QUMﬁHOM s33R3138QNS
= ($'Y) QIS dIXIW 0sSP 0 DsLt 0 00500 0 5 &1
< (5'y} ais aaxId LT ¥ 00SL € 00050 0 S 8t
= dox-d QLyl- 900°0 YL V6 900 0 LE TX (1
O da1-¥ JLyk-Y 0t0 0 L b6 600 0 oLy TX 91
o {5°¥) GLS Q3XIM 0Z8°'5ST 0000 ST a00Ge 0 s 61
dei-d aldl-54 0%6 0 ¥L D6 L8 0 0SF Q% TX ¢l
prd dai-v Qiul-sy 816 0 vL ¥6 g68 0 0L8 T¥ TX €1
— {§'4) ais aaNIK 009 €L 0000 SL 00000 T s
DH dex-g aLdLl-¥ ato o L ve oT10 0O 0s? © TX 11
1T} daz-v glyl-d S00 0> ¥L V6 000 0 gao0 o T X 01
(S$'d) ALS JIXIN 0Zg 6¢ 000s LE 0000% 0 S 6
M dax-g qidl-54 616 0 YL b6 1L8 0 081 O 1TX 8
O dsa-y gLML-54 198 0 YL b6 418 0 0¢t LE T ¢
_ {$°4) ais aFXIW 0to 8 000S L 0000t © s 9
= ¥ wdd g6 0+ e3e30d THID 000 0 800 0 BOO O 06 O Ty S
= (8'W) QLS QIXIW 0LS T 0005 1 00020 ¢ s p
A sH wdd gg o+ oO3e30d THLD vL be 40s @ rLr O PLY O 0£6 T2 T8 ¢
pd ojejod THLD <00 0> YL b6 000 O 010 0O T2 2
1T} {§'d) aLs JaAIN 0zZT 0 SL8T O 05200 ¢ § 1
—— S51uUsWwO) wdd wdd [y % wdd 1013U0D wdd 6u AD bu n/Bu 9 1L wN
S {1708} anpIsSsy ADD3Y ADDDY  Junoury X0J 31103 a102Un punog IYb1aH yead fuy uros g
fﬂ\ /a4 Kag 33303 Bay pappY anyeA anprsay  IlATRUY M pas PIs
| 00 5L S$ 61
Ly 00 5L s 8T
Ll Z81 9¢ 00 SiL ov €9y 2 00 ST 00 001 00 o1 00 S1 g€-2-S 86ZT0AHIH T X (T
T LET 9F 00 SiL or 9 € 00 sZ 00 001 66 6 00 ST ¥-Z-§ B TYX 91
wn 00" 5L s &1
v oTe 9¥ 00 S ov SLe € 00 ST 00 0071 50 g1 00 81 a-z-v . TX »Y
o1e 9v 00 st ov Siv Z o0 ST 00 001 S0 01 00 51 ¥-zZ-r - TX t1
o 00 SL 5 z1
O 8TT 9v 00 SL o sS4k 2 00 52 00 001 T0 o1 00 ST g-z-f « 1X 11
8ZZ 9% 00 S¢ or 59% 2 00 sZ 00 001 T0°0T 00 ST ¥-Z-t " TX 01
W 00 SL 5 6
P LET 8% 0054 oV 9% ¢ 00 52 00 001 66 6 00 ST 8-Z-2 .. TXx 8
- BIZ 9F Wo M__. 0P 59P € 00 5T 00 00T T0°0¢ 00 St ¥-Z-2 - TX ¢
0 5L ' 5 9
A 8ZZ 9F 00 SL or S9F 2 00 SE 00 Q01 10 0T 00 &1 " . TH §
(] 00°SL s
£t 9 Q0" SL ov :3:1 24 00 52 00 001 20 01 00 S1 - " THd €
W L 9t 00°SL ov 89% ¢ 00 52 oG 001 Z0 01 00°S1 ¥~Z-T1 B6CZIOAMIY T 2 T
< 00 5¢ 5§ 1
o Sw ~ mn T I+ Tw Tu ™ w 5] 1 3 aped dws  383L PIatd 9 1 Wy
fuy 10A T0A M 108 10A Ton 1048 axe 1S TON "
Y M dwg fux 1eUTd Teuty z briv wisjuy 1 bytvy Ix3g m dug
o3jejod 1o0alqng
BE-95F 1oaloag e Tauueyy G000 1T *d 2030e] 1ao) sT1s8ATRUY
INWOTICWTe~- (F) 1 eATeuy pazAteuy 0000 T ¥ 103084 130D suey 195 euy
Ionpoag B661-290~72 pajavIlxy wdd 500 © wiaiag 3o ATWld 8P-1969 193YSN I0M

TABLE 28

PAGE 68 OF 138

NOVARTIS NUMBER 456-98



TABLE 28. RAW DATA WORKSHEET - (R) ENANTIOMER IN POTATO EOLIAGE

PoRoelad ‘9pPTIIGAST [enuey ybnoiyjlaxyyiis ‘suyliepun 0 0 SV pPl1vail 9Ie BTOIJUCD aalivbaN dnoib sryl 103 pasn [GIIuUQ) .
ardues X JUIATOS Iy piepuels 5 Kzpaooay o 18z9814 4 T033U0D ) Juery a
T 19 & "000T 098 SLJdd0 (33e338qns AIp Ie(TWIS} LYH LOANYAJ J0j SN[RA Pasn ‘a[qe[IEA®R 33UlI2F2I OU 'IINISTOW §330N abetro} sajeilsgqng
{574} QLS QaxXIW 0E9 O 0OSLE O 00500 0 S 61
{$'Y} ALS GEXIW _orE v 006y ¢ a00s0 0 s 81
dax-g QIyL-d 6TE 0 LE 96 60 0 092 1 X el
dsI1-¥ QLYl-d St 0 L8 96 09F 0 0fe 1¢ T % 9l
(5'") als aaxiy oLy ST 0000 ST anooz ¢ s si
dai-g gl¥L-s5u £Z6 0 LB 96 P68 O 006 _TH TX PI
dax-y QlyL-5Yy £58 0 L8 96 9¢8 0 0SSt BE I X 1
{5'4} Al5 gIXIMW 000 PL 0000 St 00000 T s 1
dax-g gLdl-y 8LE O Lg 96 99¢€ 0 0Z6 9% TX 11
da1-y aLHL-d S00 0> LB 96 £00 O 0L0 O TX 01
(5 °H) OLS QFXIRW 08¢ BF 0005 Lt qooags ¢ S 6
dai-g4 gi¥l-5y Tl6 O L8 96 £ee ¢ ore OP TX 8
dai1-¥ dLdL-54 £8L O L8 96 6GL 0 080 St ITX L
(s'd) als QaxIW 05L 6 0008 ¢ 00001 © 5 9
d wdd g5 o+ o3eled THID 0Z 66 00s ¢ S6b O 66% 0 050 £Z T8 %
[S'¥) dLS Q3XIH 069 1 000S 1 000Z0 o s 0
sy wdd g5 p+ o3el0d THLD £ b6 005 0 £Ly 0 SLh O 066 te Ty €
01P30d TILD S00 0> L8 96 f0¢ o 0Z1 0 T3 .2
{$'8) AlS QaxXIiW 0Z1 © SLET 0 05200 O s 1
SIUBUWOD wdd wdd A % wdd 1013100 wdd bu AN Bu In/6u 9 g wy
(1105} anpisEay AGOOY ADJOY Junouny AQF 13300 AXCoUN punog Hﬂm.n&: Head ful uros 34
/M A1g 31103 Bay pappy anjep SNpIsay IJATeUY M pias pPas

0D°S4 5 61

00 Si ! s 681

81 97 00 SL [V J £9F 00 ST 00 00T 00 01 00 ST H-2-S HB6ZTOAWIY T X LT

LET 9% 00 SL or 90 T Q0 sz 00 001 66 6 00 st ¥-Z-6 - T X 91

00 5L 5§ &1

o1F 9% 00 5L 0P Siv € 00 sZ 00 00T €0 01 00 ST g-z-F " TX FT

otv sr 00 S¢ ov SLyk T 00 SZ 00 001 %0 01 00 ST ¥-Z-r " Tx &7

00 5L s 2t

BZT 9 0D sS4 oV Wz 00 ST 00 00T 10 01 00 ST g-z-¢ " TX 11

8Zz 9b 00 5S¢ [ 3 3p 2 00 62 00 001 10 01 00 5T v-Z-t " TX 01

00 SL ! 5 &

LTT 9% 00 SL ov T9F T 00 sz G0 00T 66 6 00 &1 g-2-2 . 1% 8

HZZ 9% 00 SL 10 4 S9b ¢ 00 s 00 00T 10 o1 00 ST ¥-z-2 . TX ¢

00 SL s 9

BZZ 9¢¥ 00 St ov S9% € 00 S¢ 00 001 10 01 00 5T " f Ty S

00 S¢ S ¥

£ 9r 00 St ov 898 ¢ 00 5T 00 001 Z0 0t 00 5T - M 148 ¢

ELZ 9¢ 00 St o a9k z o0 S 0¢ 00T 20 0Tt 00 st ¥-2-1 B6CI10AWIY T J .2

00 GL 5 1

Bu ~ m tw B Tw Tw L v b ) spod dug 153 PIITI 9 1L N

nC.H on ToA AM ToA 104 T0M ToA aAXa ASTOK Rl

a4 dug fug Teuty Teutg z bryv wisjul 1 briy X3z am dwusg

ojejod 102(qng

Bo-9SPF J1o8loag .43 Taouuey) 0000 T & I03j2®d 1I0D STIEATRUY

IoWOFITRUS (H) 1+ e3K{vuy pazAleuy 0000 T ¥ 1030ed II0D BWeN 185 euy

anpoag 8661-920-27 pajorIlxyg wdd 5p0 0 wizxqag Jo ITUWIT BP-1959 133YsxI0M

PAGE 69 OF 138

NOVARTIS NUMBER 456-98



o
Q
L~ Pa3ooLay 'opTiioac [enuey  YBnoaylaylals ‘BUTTIIPUN @ O ST POIEsI] 9Iv ST0XJUOD aaviebsyN  dnoib sTY) 10] Pesn [0I13ucl .
ul ardues X JUBATOS A paepuels . § K1aaoday | 19zZ93id 4 [013U0] e} yuerd g
I BajoN paieaIl-Jbt ‘peEy  S8IvIIEQRS
L [S'¥) QL8 A3XIH 0zZy 0 0SLE O 00so0 ¢ 5 0z
C AVA-TZ 'Q3LvHYL (5H) -op1 Ly 0 00 00T L¥YO O 010 2 T X 61
U {S$'d)} ALS A3XIW 0LE ¥ 00G6L € 000s0 0 5 a1
AYA-%T 'IL¥3IHL (5¥)-I01 S91 0 00 0ot 591 © 060 L TX Lt
_rln (S'¥) QLS gIXIM nr9 91 0000 ST 0000Z O s 91
L A¥A-0 'GEIVIYL (5Y)-Op1 B98 T 00001 899 2 g 2T T % s
- (5°4) dLS O3IAIN 068 el 0000 5L 00OGO T 5 ¥l
AVO-T1Z  ‘O3LY3¥L (H)-DpY <00 0> 00 001 100 0 Qt0 0 T X €1
pd {54} als QaxIu 065 ¥ 00SL € 00050 ¢ 5
— AVA-PT  ‘QILVIHL (W) ~DPT 900 0 00 001 900 © oLz 0 TX It
o0 (8’4} dLS QINIW 096 91 0000 ST 0000Z 0O § 01
wl AVA-0  'JILVIYL {H) -IeT LET O 00° 001 LET O 065 1X 6
($'") 4LS QIXNIW 048 6F 0005 LE 0G00S © S B
= o wddgpg 0+ ®INIIBT TULD 000 o [44 1KV} zz0 0 056 1Y L
(@] (5'¥) al§ gIxId 09L 0005 ¢ 0000T © 5 9
—— SY wddpps 0+ 20N11BT THLD) 65 60T 005 0 Bvs O 4pS O 0ES €2 18 S
b= (S'¥) 4I5S aaAIK ozZg 1 0005 1 00920 0 5 F
= 78 ovay S00 0> 00 00t 000 0 000 § 18 ¢
. A |0N333T THLD S00 0> 00 Qo1 000 O 0t0 ¢ TJ .8
= {S'd) AIS QENIH 0t 0 581 O 05200 0 s 1
wi SIUdUWOT wdd wdd 1Y % wdd 10I3U0D wdd Bu AD Bu nsbu 9 1 un
— {1705) anpIsay A0DBY ACDBY  Junoury I03 33300 A300Ur punog IyBiaH yead Cur utos 1g
$ fam Kag 33110D Bay pappy anyes anpysay  9IATRUY M pIs PIs
! 00 St s oz
T Sts ¥ 00 SL ov 697 T 00 S 00 00T b6 6 00 96 ELNIZHAENS .. T X 61
LJ 00 SL s 81
L L¥B ¥ 00°5¢L oF SBZ T 00 52 00 o0t [41 2011 1 00 96 ZLNIZHdENS 86CZI0ANI¥ T X (L1
T 00 S¢ s 91
w £Se ¥ 00.5L 0 O 69¢ 2 00 s 00 00T ¥6 6 00 96 TLNIZYZENS " TX 81
00 S 5 ¥l
X 69¢L EF 00°SL 0¥ T8z 00 S 00 00T 00 0%t 00 96 ELNITHAENS B T X ¢l
C 00 5L 5 et
O £6E E© 00 SiL o FIt 2 00 S 00 001 91°'0T 00 96 ZINITHdENS - X 1r
00 SL § 01
W Z1E v 0o s o op 00t ¢ 00 52 00 001 60 01 00 56 TLNTTHJHAS o 1% &6
< 00 Gt 5 8
- L¥B TV 00 sL or $8Z 2 00 ST 00 001 Z0 01 00 96 N - T8 ¢
00 5L 5 9
A SZ6 ZV 00 SL (18 48 ¢ a0 52 00 00T ¥0 0T 00 96 OD3YTOHULINOD " 14 8§
Q 00 SL 5 v
69L Z® 00 SL or 182 ¢ 00 5T 00 601 00 01 0o 96 A8 Ovad " 18 ¢
W 694 TF 00 SL ot 187 € 00 ST 00 001 00 01 00 96 TOHINGD  BREZICAWIY T D 7
i < 00 St s 1
R Bw m w B Tw Tw Tw o B 1Y epo) dug 159 pratd o 1 WN
Luy 100 104 Im 10Aa TO0A 1oa 104 IXa ASTOW kY|
nv. M dug fur 1eutg Teutd z briy wiajuy 1 buy ax3 an dus
o™ ao5m33a1 joalqng
86-95¥ 10elo1q 4% Tauueyn 0000 1 g I030B4d 110D ¥5-~1959 sisATeUy
L IDWOFIUVUS- (F) I’ e3A(wuy pazAreuy 0000 1 ¥ I030e3 X10) BWeN 18§ euy
n|D_ 1vnpoag G66T-URP-F palserlxy wdd 500°0 wIdjag Fo twt FS-1569 188Y59I0M
o
T

PAGE 70 OF 138

NOVARTIS NUMBER 456-98
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FIGURE 1.

Common Name:
Novartis Number:
Chemical Name:
CAS No.:
Molecular Weight:
Structure:

Common Name:
Novartis Number:
Chemical Name:

CAS No.:
Molecular Weight:
Structure:

NOVARTIS NUMBER 456-98

STRUCTURES AND CHEMICALS NAMES

Metalaxyl
CGA-48988
N-(2,6-dimethylphenyl)-N-(methoxyacetyl)alanine methyl ester
57837-19-1

279.3 g/mol

also (RS) Racemate

Mefenoxam
CGA-329351
(R)-2-[(2,6-dimethylphenyl)-methoxyacetylamino}-propionic acid
methyl ester
70630-17-0
279.3 g/mol

also {(R) Enantiomer

O—

7
//,,’/_<

N O

)\

o] o0—
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FIGURE2: PROCEDURAL FLOWCHART FOR STUDY NUMBER 456-98
ANALYTICAL METHOD

EXTRACTION
Weigh a 10-g representative sample.
Reflux for 2 hours in 100 nlL methanol:water (80:20 ).
. Filter sample through V\Jllhatman 2V filter paper.

Measure 25 mL extract for analysis

C18 SEPPAK CLEANUP

Condition C18 SepPak with 5 mL methanol:water (80:20 )
)
Pass 25 mL sample aliquot through C18 SepPak into 125-mL boiling flask.
l

Rotary evaporate to aqueous (<35°C).

LIQUID-LIQUID PARTITION

Add 25 mL water and 1 mL 0.10N HCI. Sonicate & swirl to homogenize.
l
Transfer acidified aqueous extract to a 60-mL separatory funnel.
)
Wash round bottom flask with 10 mL DCM and transfer to separatory funnel.
'l

Partition for 30 seconds. Pass extract through a 10 gram pad of Na,SO,.
Collect into a 125-mL boiling flask.
l

(Repeat partition 3 times — total 4 DCM partitions)
l
Rinse Na;S0O, pad with DCM.
{

Rotary evaporate to dryness (<35°C). Reconstitute in 5 mL DCM.
d

(continued next page)

NOVARTIS NUMBER 456-98 PAGE 73 OF 138



FIGURE 2: PROCEDURAL FLOWCHART FOR STUDY NUMBER 456-98
ANALYTICAL METHOD (Continued)

SILICA SEPPAK CLEANUP

Condition Silica SepPak with 10 mL DCM.
d

Load the sample extract onto the Silica SepPak; discard the eluate.

Rinse the roynd bottom flask with 10 mL of DCM and add to the SepPak; discard the eluate.
4

Rinse the round bottom flask with 10 mL of 5% ethyl ether:hexane
and add to the SepPak; discard the eluate.
l

Elute the Silica SepPak with 20 mL of 40% ethyl acetaté:hexane,
collecting the eluate into a 50-mL concentration tube.

d
Evaporate to dryness (<35°C).
l

Reconstitute to desired final volume (22.0 mL) with ACN/HOH/TFA (50:50:0.05).
Sonicate to dissolve any residue.

2

Optional: Filter extract through a 0.45 pm syringe filter directly into an autosampler vial.

LC/MS ANALYSIS

Analyze the sample by chiral LC/MS in positive ion electrospray mode,
acquiring the [M+1] ion at m/z=280.
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FIGURE 3:

CHROMATOGRAMS:
{S) AND (R) ENANTIOMERS IN GREEN TOBACCO LEAF
1 0 20 ng/ul. each 1somer J'
6561-26-11 SIR of 1 Channet ES+
pekid 192
Area
Yo
1 T T T ” Y T T T - 7 T T L Y T T T Time
250 5 00 7 50 10 QQ 12 S50 12 00 17 50 20 99 22 50
i (S) enantiomer
0.20 ng/ul each tsomear
6561-26-11 ¢ SIR of 1 Channel ES+
100 280 00
3 03es
16 05 Ares
1011733
) ’
1 : v ; T r T r ! : r : T j ,L T T T T T Time
230 5 00 7 S0 10 00 12 50 15 00 17 50 20 00 22 50
{R) enantiomer
Output from Linear Regression (y=mx+b)
Standard Concentration {S) enantomer {R) enantiomer
ng/uL ng mnjected Slope (m) Intercept (b) Correlation Slope (m) Intercept (b) Correlation
0200 150 66125.6 0 09998 67328 9 ] 0.9399
2 RIMV01298 1-3-B ctrl tobacco
6561-268-02 SIR of 1 Channel ES+
1 0%
% J’ 17.23
/\53’\\,_21}3“
251 T T v T T T r T r T T r r T Time
250 S 00 7 50 10 00 12 50 15 QO 17 50 20 00 22 50
{S) enantiomer

RIMVD1298 1-3-B ctr! tobacco
68561-26-02

100

SIR of 1 Channet ES»+

25 ; r : . . r /\Aw-'\““ Time
250 500 7T S0 10 00 12 50 15 00 17 S0 20 00 22 50
{R) enantiomer
Sample mg (S) enantiomer (R) enantiomer
Code Desc Injected ng ppm uncorr  pom ng ppm uncor  ppm
1-3-B control 43 083 0 000 0 Cc00 <0 005 0.090 0.002

<0 005
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FIGURE 3:

CHROMATOGRAMS.
(S) AND (R) ENANTIOMERS IN GREEN TOBACCO LEAF {Continued)
3 RIMVO01298 1-3-8 ctrl tobacco + 0 50 PRpm RS
6561-26.04 SIR of T Channel ES~
100 10 8¢ 280 00
1474654 S a7es
Ares
% k ]L
1 T T T T - T T T Time
250 oo 10 a0 12 50 1500 1750 22 50
’ (S) enantiomer
RIMV01298 1-3-8 ctrl tobacco + 0.50 ppm RS
6561-26-04 . SiR of 1 Chanm;r %s;o
100 \L SaDTeG
Ares
16 190
- 1479059
% \
JJ | J\
1 T ) Y T 4L. T T 7 T T T Time
2 50 5 00 7 50 10 00 12 50 18 00 17 50 20 00 22's0
(R) enantiomer
Sample Amt. (8), (R) mg {S) enantiomer {R) enantiomer
Code Desc. Added Injected ng ppm uncorr % Rec. ng ppm uncor % Rec
1-3-B recovery  0.50 ppm 43123 22300 0517 103% 21870 0.508 101%
4 RIMVO1298 1-3-B ctri tobacco + 0 50 ppm R
8561-26-06 SIR of 1 Channel ES+
320,99
Area
b
10 81
24480
1 T r g Y T T T g T T Time
2 50 5 00 7 50 1000 1250 1500 17 50 20 00 2250
(S) enantiomer
RIMVO1298 1-3-8 ctrl tobacco + 0.50 PPM R
6581-26-.06 J/ SIR of 1 Channet ES+
100 18 10 280 00
1404089 3 33e6
Area
*
1 T T T T T T T T J T T T r Time
2 50 s 00 7 50 16 00 12 50 1500 17 50 20 00 2250
(R) enantiomer
Sample Amt. (S}, (R}~ mg {S} enantomer {R) enanticrner
Code Desc Added mnjected  ng PpMuncor % Rec ng PpmMuncor % Rec
1-3-B recovery 050 ppm 43 083 0370 0009 - 20.810 0483 96%
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FIGURE 3: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN GREEN TOBACCO LEAF (Continued)
5 RIMVO12988 2-2-A (RS) treated tobacco
5561-26-08 SIR of 1 Channel ES~+
100 1081 280 00
723791 2 53e6
Area
2%
250 5 Q0 7 50 10 Q0 12 50 15 Q0 17 50 20 00 22 50
d (S) enantiomer
RIMVO01298 2-2-A (RS) traated tobacco
&6561-28-08 - SIR of 1 Channet ES~+
100 2806 0O
2 53e6
Area
%%
\ 18 10
27783
2 T v ' _./\"'T 3 r T } .L. T T T t r r Time
2 50 5 00 7 S0 10 00 12 50 15 00 17 50 20 00 22 50
{R) Enantiomer
Sample PHI mg _(S) Enantiomer _{R) Enantomer {RS) Racemate
Code Desc. {days) injected ng ppm comr ng ppm cormr ppm
2-2-A {RS)-treated 0 43 083 10.950 0254 4130 0.097 0.351
6 RIMV01298 2.2-B (RS) treated tobacco
8581-26-10 SIR of 1 Chamnel ES+
100 1081 280 00
15237468 9 33e6
Ares
6.
1 T T T T 7 T T % T T * T r T Time
250 5 00 7 50 10 co 12 50 15 GO 17 S0 20 00 22 50
(S) Enantiomer
RiMvO1298 2-2.8 {RS) treated tobacco
8561-26-10 SIR of 1 Channe! ES+
100 S hee
‘L Area
16 D9
“% 1020605
1 T T T T T l T T ¥ T T T T Time
2 50 500 7 50 10 00 12 50 15 Q0 17 50 20 00 22 50
{R) Enantiomer
Sample PHI mgq _(8) Enantiomer (R) Enantomer {RS) Racema‘s
Code Desc. (days) njected ng ppm corr ng ppm cof. ppm
2-2-B (RS)-treated 0 43.083 23.040 0535 15.160 0356 0.891
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FIGURE 3:

CHROMATOGRAMS:
(S) AND (R) ENANTIOMERS IN GREEN TOBACCO LEAF (Continued)
7 RIMV01298 3.2-A (R) treated tobacco
6561-26.12 SIR of 1 Charnnel ES+
100 280 Q0
f ? es
“
10 81
,_h/\k 22606
2 T T T T T T T ” T T T T T T T Time
250 300 7 50 10 00 12 50 15 00 17 50 20 00 22 50
f (S) Enantiomer
RIMV012898 3-2-A {R) treated tobacco ,‘L
6561-26-12 - SR of 1 Channel ES+
100 16 09 280 00
BOGAA2 2 188
Area
%
2 ("/.\K, y T v J’.x‘\ y T T Y Time
250 5 00 7 50 10 00 12 50 15 00 17 50 20 Q0 22 350
(R) Enantiomer
Sample PHI mg (S} Enantiomer (R} Enantomer (RS) Racemate
Code Desc {days) injected ng PpPm comr ng ppm corr, ppm
3-2-A {R)-treated 0 43 162 0340 0.008 13310 0312 0320
8 RIMV01298 3-2-B (R) treated tobacco
6561.26-14 SIR of 1 Channel ES«
100 280 QQ
8 51e86
Area
) !
10 81
57279
1 T T Y T T . T T T T - - T T T T T Time
250 [-Rela] 7 50 10 0Q 12 50 1599 17 5Q 20 o0 22 50
(S) Enantiomer
RIMVO1298 3-2-B (R) traated tobacco i
6561-26-14 SiIR of 1 Charnel ES+
100 2740482 29.-?-.22
Ares
%
1 T T T T T T T T T g T T T T T Tirme
250 S0 7 50 1Q 00 12 50 15 0Q 17 50 20 00 22 540
(R) Enantiomer
Sample PHI mg {8) Enantiomer (R) Enantomer {RS) Racemate
Code Desc {days) Injected ng ppm corr ng pPpmM corr ppm
3-2-B {R)-treated 0 43 162 0870 0020 40.840 0.957 0.977
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FIGURE 4 CHROMATOGRAMS.
(S) AND (R} ENANTIOMERS IN MATURE TOBACCO LEAF

1 0.002% ng/ulL each isomer
6561-28.01 SIR of 1 Channel ES+
100 280 0o
J/ 9 47 ed
Aren
%
z 2 50 5 00 7 50 13 Q0 1250 15 00 17 50 20 00 22 50 Time
' {S) Enantiomer
0.0025 ng/uL each isomer
6561.28-01 SR of 1 Channel ES~+
100 280 OO
S 47 ea
‘L Area
16 10
%% 13807
25 et Ay \ : : : T : : : T - Y T . ; Time
2 50 500 7 50 10 OQ 12 80 15 DO 17 5Q 20 00 22 50
(R) Enantiomer
Output from Linear Regression {y=mx+b)
Standard Concentration {S) Enantiomer (R} Enantomer
ng/ul ng injected Slope (m}) Intercept (b) Correlation Slope (m) Intercept {b) Correlation
0 0025 01875 77665.3 0 0.9999 81437 0 0 0.9999
2 RIMV0O1298 1-3-8 ctrl tobacco
6561-28-02 SIR of 1 Channel ES+
100 280 00
1 32es
Aren
. N
10 80
1203
17 7 T f T T T T T T - T \ . T Time
250 5 00 7 S0 10 0O 12 50 15 00 17 50 20 00 22 50
(S) Enantiomer
RIMV01298 1-3-B ctrl tobacco
£561-28-02 SIR of 1 Channel ES+
100 280 00
1 32es
Area
» 2
16 123
1790
17 ¥ 3 T T T - T r T T T Tirme
2 50 8 00 7 S0 10 00 12 SC 1% 00 17 50 20 ogQ 22 50
(R) Enantiomer !
Sample mg {8) Enantomer {R} Enantiorer
Code Desc njected ng pPpm uncorr  ppm ng pPpm uncor  ppm
1-3-8 control 43 162 0.020 0 000 <0 005 0020 0.000 <0 005

NOVARTIS NUMBER 456-98

PAGE 79 OF 138




FIGURE 4: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS N MATURE TOBACCO LEAF (Continued)

RIMV01298 1-3-B ctri tobacco + 0.005 PPpmM RS
§551.28-04

SIR of 1 Channel ES+
100 280 00
1 G4es5
J’ Area

1078

16562

a
19 T T v T T T T - T
250 5 00 7 S0

1000 = 12s0

T T T T ¥ T Tlme
15 00 17 S0 20 00 22 50

: (S) Enantiomer

RIMV01298 1-3-8 ctri tobacco + 0.005 ppm RS

6561-28-C4 - SiR of 1 Channel ES~+

100

280 00
1 Sdes

i Area

16 10
% 18449
A

1 T Y T T T

T T T T T T T T T T ¥ T Y Time
250 S 00 7 50 10 Q0 12 50 15 &0 17 50 20 00 22 50
(R) Enantiomer
Sample Amt (8), (R) mg (S) Enantiomer {R) Enantiomer
Code Desc Added injected ng ppmuncerr % Rec ng ppmuncorr. % Rec
1-3-8 recovery  0.005 ppm 43.123 0.210 0005 88% 0230 0005 97%
4 RIMWVO12588 1-3-B ctrl tobacco + 0 00S ppm R
6561-28-06 SIR of 1 Channel ES~
100 280 0C
1 87eS5
Aresn
%
19 T T T ; T r + T T T " v v T Time
2 50 S 00 7 S0 10 00 12 50 15 00 17 50 20 00 22 558
(S) Enantiomer
RIMV01298 1-3-8 ctrl tobacco + 0,005 ppm R
5561-28-06 SR of 1 Channel ES«
5%
Area
by 16113
17647
™
2 \M
19 T r T T T T T T T r Y T T T T T T T Tine
250 5 00 7 50 10 00 12 50 15 00 17 50 20 0O 22 S50
(R) Enantiomer
Sample Amt (S),(Rr mg {S} Enantomer {R} Enantiomer
Code Desc Added mected  ng ppm uncorr % Rec ng ppm uncorr % Rec
1-3-8 recovery Q005 ppm 43123 QQz20 Q000 - 0220 0005 93%
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FIGURE 4. CHROMATOGRAMS:
(S) AND (R) ENANTIOMERS IN MATURE TOBACCO LEAF (Continued)

5 RIMV01298 2-3.A (RS) treated tobacco
6561-28-08 SIR of 1 Channel ES+
100 1089 280 00
199667 S 86e5
( Area
% I
8 - . . T T ; - r ; ? + M T " r Time
2 50 5 00 7 50 1000 12 50 15 00 17 S0 20 00 22 50
; (5) Enantiomer
RIMV01298 2.3-A (RS) treated tobacco
5561-28-08 . SIR of 1 Channet ES-+
100 280 00
S BGeS
Area
% !
I \ 16 11
68307
\/\_,_/-\] \\%A/K
i
6 T - T T T T T T T T ¥ T T T T T 1 - Time
2 50 S 00 7 50 18 Co 12 50 15 00 17 50 20 00 22 50
{R) Enantiomer
Sample PHI mg {S) Enantiomer (R) Enantiomer {RS) Racemate
Code Dasc {days) injected ng ppm corr ng ppm comr ppm
2-3-A (RS)-treated 61 43,005 2570 0.068 0 840 0.021 0.089
6 RIMVO01298 2.3-8 (RS) treated tobacco
6561-28-10 SIR of 1 Channel ES+
100 10 80 280 00
L/\ijk )
Area
v > Jrk_.\—-'_/.\/R 7 ? y r Time
1000 12 50 15 Q0 17 30 20 Q0 22 50

{S) Enantiomer

RIMV01298 2-3-8 (RS) treated tobacco
&6561-28-10

SIR of 1 Channe! ES+

280 o
100 5 29e5
Aren

1612

48384

T T T T T T T T T y y Time
1000 12 50 15 00 17 50 20 00 22 50

(R) Enantiomer

Sample PHI -~ mg (S) Enanbomer (R) Enantiomer (RS) Racemate
Code Desc {days) injected ng ppm comr ng PR comr ppIm
2-3-B {RS)-treated 61 43 162 1.880 0 048 0590 0014 0.063
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FIGURE 4.

CHROMATOGRAMS:

(S) AND (RB) ENANTIOMERS IN MATURE TOBACCO LEAF {Continued)
7 RIMV01298 3-3-A {R) treated tobacco

8561-28-12 5IR of 1 Channel ES~+

100 280 00
l e

* s76s
28 T T T T T T T r T T Time
250 S5 00 7 S0 10 00 12 50 15 00 17 50 20 00 22 50

6561.28-12 -
100

(S) Enantiomer
RIMVG1298 3-3-A (R) treated tobacco

SIR of 1 Channel ES+
280 Q0

1 36e5
Ares
16 10
17732
%
28 T T T T Ly v T T T T T Time
250 500 7 50 10 00 12 50 15 00 17 59 20 o0 22 50
(R) Enantiomer
Sample PHI mg (S) Enanhomer {R) Enantomer {RS} Racemate
Code Desc {days) injected ng ppm coer ng ppMm com ppm
3-3-A {R)-treated 61 43 083 0.070 0.002 0.220 0.005 0.007
8 RIMV01298 3-3.8 (R) treated tobacco
6561-28-14 SIR of 1 Channel ES=-
100 280 0Q
1 84eS5
Aren
= )
1078
4722
18 T T T T T T T T T T T T Time
2 80 S 00 7 S50 10 Qo 1250 15 G0 17 50 2000 22 50
{S) Enantiomer
RIMV01298 3-3-8 (R) treated tobacco
6561-28-14 SIR of 1 Channe{ ES+
280 00
100 1 Eodes
Area
= )
1613
10018
18 T T 3 ™ T T T T T T T ¥ Time
250 5 Q0 7 =50 1000 12 50 15 00 17 50 20 0Q 22 50
{R) Enantiomer
Sample PHI ~ mg (8} Enantiomer (R) Enantiorner {RS} Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
3-3-B (R)-treated 61 43123 0.060 0001 0120 0.003 0004
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FIGURE 5:

CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN TOMATO FRUIT

1 0 02 ng/uL each isomar
65861-30-03 i, SIR of 1 Channel ES+
100 1077 280 00
14529;71 477e5
Area
% l \
I\ J
5 1 T j\ r v .‘.Lg T T T " T T Time
2 50 S 00 7 50 10 00 12 50 15 00 17 50 20 00 22 50
(S} Enantiomer
0.02 ng/uL each isomer
6551-30-03 ‘L SIR of 1 Channel ES+
100 280 Q0
4 7T7es
16 08 Area
154127
% J
S " r g ‘[\ T T v .L. T v T 7 T Time
230 S5 Q0 7 50 10 00 12 50 15 Q0 17 50 2000 22 50
{R} Enantiomer
Qutput from Linear Regression {y=mx+b)
Standard Concentration (S) Enantiomer {R) Enantiomer
ng/ul ng ijected Slope (m) Intercept (b) Correlation Slope (m} Intercept (b} Correlation
0.0200 1.500 85073 2 0 09998 100417 0 09998
2 RIMV01298 1-2.A ctri tomatoe
8581-30-02 SIR of 1 Channel ES+
100 sa3 280 0Q
1 49e5
%%
7388484 1077 .o 1607
18 T Y T ? T Y T T T T ¥ Time
2 50 S 00 7 S0 10 Q0 12 50 15 Q0 17 S0 20 00 22 5Q
(S) Enantiomer
RIMVO1298 1-2-A ctrl tomatce
65561-30-02 SIRof 1 Channel ES+
100 280 00
1 495
Area
* )
16 07
5155
18 iy e W S, 2 : e Tine
2 50 S 00 7 S0 10 Q0 12 50 15 00 17 50 20 CC 22 50
(R) Enantiomer
Sample myg {S) Enantiomer (R) Enantiomer
Code Desc injected ng PpPM uncorr  ppm ng ppm uncorr  ppm
1-2-A control 43 043 0.000 0 000 <0 005 0050 0.001 <0 005
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FIGURE 5:

CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS iN TOMATO FRUIT (Continued)

3 RIMVO1298 1-2-4 ctrl tomatoe + 0 50 ppm RS
6561-30-04 1078 SIR of 1 Channel ES«+
100 1840094 255022
f\ Area
%% ] )
1
O r T r L T T T T . r ;¥l T T T Time
2 &0 5 0o 7 50 10 00 12 50 1% 00 17 50 20 00 22 50
! (S) Enantiomer
RIMV01298 1-2.A ctrl tomatoe + 0.50 ppm RS
6561-30-04 - SR of 1 Channel ES+
100 280 CO
16 09 5 60e6
2060344 Area
Y ]
i P
" [
!
o r v O " r / \r“_rh T T }# T T Time
2 50 5 00 7 50 10 00 12 50 1500 17 SO 20 00 22 80
(R) Enantiomer
Sample Amt. (8), (R) mg {S) Enantomer (R} Enantiomer
Code Desc. Added injected  ng ppm uncerr % Rec. ng ppm uncor % Rec.
1-2-A recovery 050 ppm 42.965 19.350 0450 90% 20520 0478 95%
4 RIMYO1298 1.2.4 ctrl tomatoe + 0.50 ppm R
6561-30-06 SR of 1 Channel ES+
100 280 GO
4 4826
Area
%
1079
~ 36405
1 T T T T T T ~r T T T Time
2 50 S 00 ¥ 50 10 00 12 50 15 Q0 17 50 20 00 22 50
(S) Enantiomer
RIMVQ1298 1-2-A ctrl tomatoe + 0.50 ppm R
6561-30-06 SIR of 1 Channel ES+
100 16 08 280 00
20418907 q 485
Area
e
k] T T T t - T T T T Time
250 S 00 7 S0 10 00 12 S0 15 Q0 17 50 20 0C 22 50
(R} Enantiomer
Sample Amt (8).{R)™ mg (S) Enantiomer {R) Enantiomer
Code Desc Added injected _ng ppmuncor % Rec ny ppm uncorr % Rec
1-2-A recovery 050 ppm 42 965 0.380 0009 - 20 330 0.473 94%
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FIGURE 5. CHROMATOGRAMS:
(S) AND (R} ENANTIOMERS IN TOMATO FRUIT (Continued)

5 RIMV04298 2-2-A (RS) treated tormmatoe ¢
6561-30-08 SIR of 1 Channel ES+
100 1079 280 00
218653 7 46es
Ares
U
5 T T T T - T T T ¥ T T T : - " r Time
2 50 5 00 7 50 10 CO 12 50 15 00 17 50 20 00 22 50
! {S) Enantiomer
RIMVO1298 2-2-A (RS) treated tomatoe
6561-30-08 - l’ SIR of 1 Channel ES~+~
100 280 0O
18038 7 465
285534 Area
o
5 T v > T T . T T T T ? T }' T T » r T r T Time
2 50 S 00 7 S50 10 Q9 12 50 15 09 17 50 20 00 22 %0
(R) Enantiomer
Sample PHI mg {S) Enantiomer (R) Enantomer {RS) Racemate
Code Desc. {days) injected ng Ppm corr ng ppm com ppm
2-2-A {RS)-treated 0 42.965 2310 0.060 2 640 0065 0125
6 RIMVO1298 2.2-B (RS) treatad tomatoe
5561-30-10 SIR of 1 Channel ES+
100+ 10 8O 280 00
337881 1 13e5
Area
|
a AN
T T T T T T T T T T y T 7 * > T - T Time
230 500 7 50 10 00 12 50 15 Q0 17 850 20 20 22 50
(S) Enantiomer
RIMV0D1258 2-2-B (RS) treated tomatoe
8561-30-10 SiR of 1 Channel ES+
100 l, 280 00
16 08 1 13e8
381849 Area
%o
< T T T T T T T T T Y T T T Y T T Time
250 S 00 7 S50 10 Q0 12 S0 15 00 17 S0 20 0c 22 50
{R) Enantiomer
Sample PHI ~ mg (S) Enantiomer (R) Enantiomer __(RS) Racemate
Code Desc {days) injected ng ppm corr. ng ppm corr ppm
2-2-B {RS)-treated 0 43.004 3550 0092 3 800 0093 Q185
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FIGURE 5:

CHROMATOGRAMS:
(S} AND (R) ENANTIOMERS IN TOMATO FRUIT {Continued)
7 RIMV01298 3-2-A (R) treated tomatoe
6551-30-12 SIR of 1 Channel ES+
100 280 Q0
8 4des
Area
= d
5
1
4 - J..\'/\_. T g T T : " T Time
250 S5 Q0 7 50 10 00 12 50 1% 00 17 50 20 00 22 50
! (S) Enantiomer
RIMV01298 3-2-A (R) treated tomatoe \l/
6551.-30-12 . SIR of 1 Channel ES»
100 1610 280 00
A72474 8 d44e5
Area
e
4 > _.j\f\. T T — r g J T T T ™ Time
2 S0 5 00 7 50 10 00 12 50 15 0Q 17 50 20 00 22 50
(R) Enantiomer
Sample PHI .mg (S) Enantiomer (R) Enantiomer (RS) Racemate
Code Desc. {days) injected ng DpM corr ng ppm corr ppm
3-2-A (R)-treated 0 42.965 0130 <0.005 3710 0.091 0.094
8 RIMV01298 3-2-B (R) treated tomatoe
6561-30-14 SIR of 1 Channet ES+
100 280 CC
9 23e5
Area
* b
1079
9470
a T T _.NL. ; u T T 7 " T T Tirne
250 500 7 50 1000 1250 1500 17 50 20 00 2250
{S) Enantiomer
RIMV01298 3-2-8 (R) treated tomatoe ‘L
6561-30-14 SIR of 1 Channel ES+
100 16 09 280 00
aA16327 8 23eS
Area
"%
4q T v T _\/\,/\I T T T j\: T T T T - Tirne
2 50 5 Q0 7 50 10 Q0 12 30 15 agQ 17 50 20 ©Q 22 50
(R) Enantiomer
Sample PHI - mg (S} Enanhomer (R) Enantomer (RS) Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
3-2-B {R)-treated 0 42,887 0420 ooun 4.150 ¢.102 0113
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FIGURE 6: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN TOMATO FOLIAGE

1 0 10 ng/ul each isomaer J,
6561-32B-05 SIR of 1 Channel ES+~
100 1078 280 00
906315‘} 2 Baes
Area
%
S T T T T T T T T T T Time
2 50 S Cco 7 S0 1000 12 50 15 Q0 17 S0 20 00 22 50
’ (S) Enantiomer
0 10 ng/uL each i1somer
5561-32B.05 - SIRof 1 Channele%SO-c-’
100 \l/ 2 Bdet
16 08 Area
829110
o
;N J'f
5 v v T T T T T T T T T T T T Time
XS0 5 00 7 50 13 00 12 50 15 00 17 S0 20 00 22 50
{R) Enantiomer
Qutput from Linear Regresston (y=mx+b)
Standard Concentraton {S) Enantomer (R) Enanhomer
ng/ul ng injected Slope {m) Intercept (b) Correlaton Slope {rm) Intarcept (b) Correlation
0 1000 7 500 111986 0 09973 114647 s] 0.9967
2 RIMV01298 4-3-A ctr| tomato foliage
6561.328-02 J/ SIR of 1 Channel ES+
100 280 00
1078 3 76e5
84862 Area
A2y
a5 T T T v T r T - T T r Time
2 50 500 7 50 10 o0 12 50 15 00 17 30 2000 22 50
(S} Enantiomer
RIMV01298 1-3-A ctrl tomato foliage
6561.328-02 ‘L SIR of 1 Channet ES-
100 280 00
18 10 3 76e5
53113 Area
"
T T
a5 T T T T T ™ v - r T T Tirme
z S0 S 00 7 50 10 Q0 12 S0 1% DD 17 5C 20 Q0 22 50
(R) Enantiomer
Sample mg {S) Enantiomer (R} Enantomer
Code Desc injected ng PpPM uncorr  ppm ng ppmM uncorr  ppm
1-3-A control 43 005 0.40 0009 0010 046 0011 0 o1
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FIGURE 6:

CHROMATOGRAMS:
(S} AND (R) ENANTIOMERS IN TOMATO FOLIAGE

(Continued)
3 RIMVYO1238 1-3-A ctrl tomato foltage + 0.50 ppm RS
6561-328.04 \L SiR of 1 Channel ES+
100 1075 280 00
2253513? 6 81e6
H Arena
%
3 T T T 7 T v ¥ T T T T Time
250 500 T 50 10 00 12 50 15 Q0 17 50 20 Q0 22 50
' (S) Enantiomer
RIMVD1298 1-3-A ctrl tomato toliage + 0.50 ppm RS
6561-328.04 - J' SIR of 1 Channel ES+
100 280 00
6 91e8
16 08 Area
2324121
“
|
3 T T y - T ! L. T A 3 L. T T r Time
250 5 00 7 50 10 00 12 80 15 0C 17 S0 20 00 22 50
(R) Enantiomer
Sample Amt (S), (R) mg _(S) Enantomer (R) Enantomer
Code Desc. Added njected ng ppmuyncor % Rec ng ppmuncorr % Rec.
1-3-A recovery 050 ppm 43,044 20.39 0474 93% 20.27 0.471 92%
4 RIMVO12598 1-3-A ctrl tomato foliage + 0.50 ppm R
6561-328-06 SR of 1 Channel ES=
100 280 00
S 69es
Area
%
1078
89701 }
3 T T - r ) T —— T T T T T * r T Time
2 50 5 00 7 50 10 00 12 50 15 00 17 S0 20 00 2250
(S} Enantiomer
RIMV01298 1-3.-A ctrl tomato fahiage + 0.50 ppm R ‘L
6581-32B-Q06 SR of 1 Channe! ES~+
100 16 09 280 0O
2625597 S 85e6
Ares
Yo
3 T v T ¥ Y T —r T T T s T Tirme
250 500 7 50 10 0D 12 50 15 0o 17 %0 20 00 22 50
(R) Enantiomer
Sample Amt, (S), (R mg (S) Enantiomer {R) Enantomer
Code Desc Added nected ng ppm uncorr % Rec. ng ppm uncorr % Rec
1-3-A recovery 050 ppm 43044 080 0018 - 22 90 0529 104%
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FIGURE 6:

CHROMATOGRAMS:
(S} AND (R) ENANTIOMERS IN TOMATO FOLIAGE (Continued)

6561-328.08
100

RIMVD1298 2.3-A (RS) treated tomato foliage

5 RIMVD1298 2-3.A (RS) treated tomatao folhlage
§561-328-08 SIR of 1 Channel ES+
100 10 78 280 00
13458423 4 1Be6
Aren
% L /L
S T Y + T Y T T Time
2 50 S 00 1000 1250 15 00 1750 20 00 22 50
H

(S) Enantiomer

SIR of 1 Channel ES+
280 g
4 18
14‘:4?;2 Area
o /\
=] T T T T Y T T T T T Time
250 S ao 750 10 OO 1250 1500 17 50 20 0C 22 50
(R) Enantiomer
Sample PHI mg (S) Enantomer {R} Enantomer (RS) Racemate
Code Desc {days) injected ng ppm com ng ppm corr ppm
2-3-A (RS)-treated 1 4 304 12.03 3009 12 69 3013 6.022
6 RIMV012398 2.3-B (RS) treated tomato foliage
6361-328-10 SIR of 1 Chanmnet ES+
100 10 78 280 0O
1745881 5 06es
Aren
%
3 T 7 T T T ¥ T > T tr T T T , T Ter— Tirne
2 50 % 00 7 50 10 OC 12 50 1500&, 17 30 20 00 2250 25 0o
(S) Enantiomer
RIMVO1298 2-3-8B (RS) treated tomato foliage
6561.328-10 l, SIR of 1 Channel ES+
100 280 0O
16 09 5 06es
1823385 Area
°*%
3 T i T * T T ¥ T 7 > T - T T - Tirme
2 50 S QO 7 50 10 DO 12 50 135 00 17 50 20 00 22 50 2% 00
(R) Enantiomer
Sample PHE - mg (8) Enantiomer (R} Enantiomer __(RS) Racemate
Code Desc {days) Injected ng ppm corr ng Dpm comr ppm
2-3-B {RS)-treated 1 4 300 1559 3903 1580 3778
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FIGURE6: CHROMATOGRAMS:

(S} AND (R) ENANTIOMERS IN TOMATO FOLIAGE (Continued)

7 RIMVO1298 3-3-A (R) treated tomato foliage
€8561-32B-12 SIR of 1 Channel ES+
100 280 00
2 955
Ares
) l
1079
a5
=] - T + ¥ ¥ g T T ; T ¥ Time
2 50 S5 00 7 50 12 Q0 12 50 15 00 17 S0 20 00 22 50
' (S) Enantiomer
RIMV01298 3-3-A (R) treated tomato foliage J,
6561-326-12 - SIR of 1 Channel ES+
16 09 80 00
100 1336230 2 p6es
Aren
%
5 T = T y y g 7 T 7 T Time
250 500 7 50 10 Qo 12 50 15 00 17 S0 20 00 22 50
(R} Enantiomer
Sample PHI mg {8) Enantiomer (R) Enantiomer (RS) Racemate
Code Desc. {days) injected ng ppm corr ng ppm cort ppm
3-3-A (R)-treated 1 4 300 0.400 0100 1166 2771 2.871
8 RIMV0O1238 3-3-8 (R) treated tomato folhage
6561-328B-74 SIR of 1 Channel ES~
100 a0 Q0
3 19e6
Aresn
“ N
1079
265027
< T T T T T T T T T - Time
250 5 Q0 7 50 10 00 12 50 15 Q0 17 50 20 00 22 50
(S) Enantiomer
RIMVO1298 3-3-B (R) treated tomato foliage ‘L
&6561-32B-14 SiR of 1 Channel ES-
100 18 10 280 00
1419009 3 19es
Aren
A1)
4 T T ;i Y - /.L T 7 T T Time
2 50 5 00 7 50 10 DT 12 50 15 00 17 S0 20 aQ 22 50
(R) Enantiomer
Sample PHI mg {S) Enantiomer (R) Enantomer (RS) Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
3-3-B (R)-treated 1 4293 237 0594 1238 2947 3 541
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FIGURE 7: CHROMATOGRAMS:

(S) AND (R} ENANTIOMERS |IN MATURE TOMATO FRUIT

1 0.50 ng/ulL each 1xomer
6561-34-07 @ 80 SIR of 1 Channel ES+
1
100 3045373-, 3510122
Area
% L /L
1 T T T T T T T T Time
250 S 00 10 00 12 50 15 OO 17 50 20 00 22 50
' (S) Enantiomer
0.50 ng/uL each isomer
6561-34-07 ¢ SIR of 1 Channel ES+
100 351"122
1613 Ares
. R 3136299
% L
1 ‘ r T r : /‘&\ . " r Time
2 50 S 00 7 50 ‘IDOD 12 1500 1750 20 00 22 50
(R) Enantiomer
Output from Linear Regression (y=mx+b)
Standard Concentration (8) Enantiomer {R) Enantomer
ng/ul ng wyected Slope {m) Intercept {b) Correlation Slope (m) Intercept (b} Correlation
0.5000 3750 77375.1 0 0 9989 792507 0 09989
2 RIMVD1298 1.2-A ctrl tomatoe
6561-34-02 SIR of 1 Channei ES+
100 21 280 00
2 76e5
2314
e 19 27
1 146
16 04
18 T T T T T T Y T T Y T Time
2 580 S O ‘1000 12 50 1S DD 17 50 20 Qo 22 50
(S) Enantiomer
RIMVO1288 1-2-A ctrl tomatoe
6561-34-02 SIR of 1 Channel ES+
100 280 00
2 76eS
Aren
/ 1
"“ L
15 04 /
SH68
16 " » T T T T - v — Tifme
2 30 500 7 50 10 00 12 50 15 €0 17 50 20 00 22 50
(R) Enantiomer
Sample mg _(8) Enantiomer (R) Enantomer
Code Desc intected ng ppm uncorr  ppm ng ppmuncorr  ppm
1-2-A contro} 43122 0000 0 000 <0 005 0 080 Q002 <0 Q05
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FIGURE 7:

CHROMATOGRAMS:
{S) AND (R) ENANTIOMERS [N MATURE TOMATO FRUIT (Continued)
RIMVYD1298 1-2-A ctrl tomato + 0 0050 ppm RS
6561-34-04a SIR of 1 Channel ES+
100 280 00
2 78e5
/ Area
/
{
” /\’zﬁj" /
f
18 - T . T T T y T T Time
250 500 10 00 1250 1500 17 50 20 00 22 80
f

(S) Enantiomer

RIMVO1288 1-2-A ctri tomato + 0 0050 ppm RS
6561-34-04

. SIR of 1 Channel ES+
z
100 > aes
Ares
" d /
16 13
17780
18 T T T r T T T T T T - v T T r Time
250 S5 00 7 50 10 QO 12 50 15 00 17 50 20 00 22 50
(R) Enantiomer
Sample Amt (S), (R) mg (S} Enantiomer (R} Enantiomer
Code Desc Added injected  ng ppmuncor % Rec. ng ppm uncorr % Rec
1-2-A recovery 0005 ppm 43.083 0160 0.004 74% 0.220 0.005 65%
4 RIMVD1258 1.2-A ctrl tomato + 0 0050 ppm R
8561-34-06 SIR of 1 Channel ES+
100 21 280 00
28687eS
5 32 o5 2318
3as 810
’ 147 16 11
17 74
. T T T T T T Time
1000 1250 1500 17 50 2000 22 50
(S} Enantiomer
RIMV0O1298 1-2-A ctri tomato + 0 0050 ppm R
6561.-34.065 SIR of 1 Channel ES+
100 280 00
2 67es5
Area
LM A ./\,\ \/\
/\ 26032
j —
T T | T Time
750 ‘IDOD 12 50 1500 1750 ZOGQ 2250
(R) Enantiomer
Sample Amt (S}, (R)- mg {S) Enantiomer (R) Enantomer
Code Desc. Added tnjected ng ppm uncorr % Rec¢ ng ppmuncer S Rec
1-2-A recovery 0 005 ppm 42.887 Q000 0000 -

0330 0.008 117%
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FIGURE 7: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN MATURE TOMATO FRUIT (Continued)
5 RIMV01298 2.4-A ({RS) treated tormato
6561-34-08 SIR of 1 Channe! ES»
100 280 CO
R 2 67e5
¢ ': ‘1 Ares
1079 4
24506
. \
21 r T — T T T T T T T T T T r T Time
250 S 00 7 50 10 00 12 50 15 00 17 50 20 a9 22 50
! {S) Enantiomer
RIMVO1258 2-4-A (RS) treated tomato
8561.34.-08 - SIR of 1 Channet ES+
100 /\ 12,850722
‘L H {i Area
1613 ! \
47553 !
21 ™ T T T T T T r T r Y ¥ r r T T T T Time
2 50 500 7 50 10 0O 12 50 15 Q0 17 S0 20 00 22 50
(R) Enantiomer
Sample PHI mg (S) Enantomer {R) Enantomer __(RS) Racemate
Code Desc. (days) injected ng ppm corr ng ppm corr ppm
2-4-A (RS)-treated 5 42.887 0.320 0.010 0600 0015 0025
6 RIMVD1298 2-4-8B (RS) treatad tormato
6361-24.10 \!, SiIR of 1 Channel ES+
100 10 80 28000
57304 e
A\
t
1
* \
|
21 r T T r T T T T v T T Time
2 50 500 7 S50 10 00 12 30 1% 00 17 50 20 00 22 50
{S) Enantiomer
RIMVO01298 2-4-8 (RS) treated tomato Jt
6551-34-10 SIR of 1 Channel ES~+
100 1612 280 00
103123 A 10es
;\\ Area
!
2R
k) \u
4
!
21 T T T r T r Y T v : - T r : Time
2 50 5 00 7 SO 10 00 12 50 15 00 17 50 20 00 22 50
(R) Enantiomer
Sample PHI - mg {8) Enantiomer (R) Enantomer (RS) Racemate
Code Desc {days) injected ng opm corr ng PEM corr _ppm
2-4-B (RS)-treated 5 43 474 Q.740 0023 1300 0033 0 056
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FIGURE7: CHROMATOGRAMS:
{S) AND (R) ENANTIOMERS IN MATURE TOMATO FRUIT (Continued)

7 RIMVO1298 3-4-A (R) treated tomato

6561-34-12 SIR of 1 Channel ES~

122 280 00
100

2 83es5

16 11 2218
% 19 25
20 T T - T T ¥ Y T T Y T T Time
2 S50 5 00 7 50 10 00 1250 1% 00 17 50 20 00 22 50
f

{S) Enantiomer

RIMVO1258 3-4-A (R) treated lomato
6561-34-12

SIR of 1 Channel ES~
280 0O
100 J, 2 63es
Aren
16 11

T T Time
1000 12 50 15 00 17 50 20 OO 22 S50
{R) Enantiomer
Sample PHI mg {S) Enantiomer {R) Enantomer {RS) Racemate
Code Desc {days) ingected ng ppm corr ng ppm comr ppm
3-4-A (R)-treated 5 42,965 0000 <0.005 0.700 0018 0018
8 RIMVO1298 3-4-B (R) treated tomato
6561-34-14 SIR of 1 Channel ES+
100 80 00
3 59e5
Aren
“ ¥
10 80
9174
13 T T T T T T ¥ T + T .l T T T T T Time
2 50 S 00 7 50 10 00 1250 15 00 17 5Q 20 OO 22 50
{S) Enantiomer
RIMV01298 3-4-B (R) treated tomato \L
6581-34-14 SIR of 1 Channet ES-
100 1‘3ﬁs1‘;7 355?922
Aren
%
13 - r - T ; T - v Ty S r r Time
280 S5 Q0 7 50 10 00 12 50 15 00 17 50 20 Q0 22 50
(R} Enantiomer
Sample PHI - mg (S) Enantomer (R} Enantiomer (RS) Racemate
Code Desc {days) njected ng pPpm cort ng ppm corr ppm
34-B {R)-treated 5 43 318 0120 <0 005 1720 0044 0047
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FIGURE 8:

CHROMATOGRAMS:

(S) AND (R} ENANTIOMERS IN 0-DAY CABBAGE HEADS

1 1.00 ng/ul. sach isomer
6561-36-09 SIR of 1 Channel ES+
10 8¢ 285 Q0
100 6124295 4 765e7
Area
% /L
o T T r T Y T T T T Tume
250 S 00 1000 1250 '1500 1750 20 00 22 5Q
' (S) Enantiomer
1.00 ng/uL each isomer
6561.36-05 - ‘1’ SIR of 1 Channet ES+
280 00
100 18 11 1 76a7
6296615 Aren
%
[+] T T T T T 7 - L e T Time
250 S 00 7 50 10 00 12 50 15 00 17 50 2000 22 50
(R) Enantiomer
Output from Linear Regression (y=mx+b)
Standard Concentration (S} Enantomer (R} Enantomer
ng/ul ng injected Slope (M) Intercept (b} Correlation Slope (m}) Intercept (b) Correlation
1 0000 7500 81762 5 0 09999 84207 0 Q 0 9999
2 RIMV01298 1-2-A ctrl cabbage
6561-36-02 SIR of 1 Channel ES+
100 280 00
1 15esS
Aren
*a
44 - T r r v s T T T Tirme
2 50 S5 00 7 80 10 00 12 50 15 Q0 17 S0 20 00 22 50
(S) Enantiomer
RIMVD1298 1-2-A ctri cabbage
5551-36-02 SIR of 1 Channel ES+
100 280 00
1 18e3S
¢ Aren
Yo 61 32
mk\m
<44 T T T T T T T THTe
230 S5 00 7 50 10 Q0 12 50 1500 1?50 2000 2250
(R) Enantiomer
Sample mg (S) Enantomer (R} Enantomer
Code Desc injected ng ppm uncorr  ppm ng PpPM uncorr  ppm
1-2-A control 43 279 0.080 0002 <0.005 Q070 0002 <0 005

NOVARTIS NUMBER 456-98

PAGE 95 OF 138




FIGURE 8. CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN 0-DAY CABBAGE HEADS (Continued)

3 RIMV01298 1-2-A ctrl cabbage + 0 50 pPPpmM RS
8561-38-04 + SIR of 1 Channel ES+
100 10 80 280 0Q
1720773 5 29e8
l Aren
. !
1 T T v T t T T T T T T Time
250 5 00 7 S0 10 00 12 50 15 00 17 SO 20 00 22 50
? (S) Enantiomer
RIMVD1298 1-2-A ctrl cabbage + 0 50 ppm RS
&561-36-04 - ‘1’ SIR afr 1 CnannezlansaB
100 S 20e8
16 11 Aren
- 1805907
o
h 1
1‘
1
f
1 . : . r r . -t ¥ : ; r r Tirme
2 50 500 7 S0 10 Q0 12 50 15 0O 17 50 20 00 22 50
(R) Enantiomer
Sample Amt (S8), (R) .mg (S) Enantiomer (R} Enantiomet
Code Desc Added nected  ng ppmuncer % Rec. ng ppmuncorr % Rec.
1-2-A recovery 050 ppm 43 004 21.050 0489 98% 21.450 0.499 29%
4 RIMVO1298 1-2-A ctrl cabbage+ 0 50 ppm R
6561-36-06 SIR of 1 Channel ES«+
100 280 Q0
3 B4et6
Area
) !
10 BO
31759
1 T T Y T T T T T T T T r Time
250 500 7 5Q 10 00 1250 15 Q0 17 50 20 00 22 50
(S) Enantiomer
RIMVO1288 1-2-A ctrl cabbage+ 0 50 ppm R i,
5561-36-06 SR of 1 Channel ES+
100 16 11 280 00
1763400 3 84eS
Area
e
1 T T T : T T T Y T T Time
2 50 5 00 7 50 10 00 12 50 15 00 17 5Q 2000 22 50
{A) Enantiomer
Sample Amt (S),(R)- mg _{8) Enantiomer (R} Enantiomer
Code Desc Added njected ng ppmuncarr % Rec ng ppmuncor % Rec
1-2-A recovery 0.50 ppm 43 279 0390 0009 20 940 C 484 96%
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FIGURE 8: CHROMATOGRAMS:
{8) AND (R} ENANTIOMERS IN 0-DAY CABBAGE HEADS (Continued)
5 RIMVO1298 2-2-A (RS) treated cabbage
6561-35-08 SIR of 1 Channel ES+
100 1c 80 280 00
5148175 1 49e7
Ares
%
=] T T T T T ' T = T T r T Time
250 500 7 50 10 00 1250 15 00 17 50 20 00 22 50
i (S) Enantiomer
RIMVO1298 2-2-A (RS5) treated cabbage
6561-36-08 . ¢ SR of T Channel ES~
100 280 00
16 11 1 4te7
5355888 Area
%
o v : Y - r T v ] L1 T ‘,L " " Time
2 50 5 00 7 50 10 00 1250 15 00 17 80 20 00 22 50

{R) Enantiomer

Sample PHI mg (S) Enantomer {R) Enantiomer {RS) Racemate
Code Desc {days) injected ng PPM cor ng ppm corr opm
2-2-A (RS}-treated 0 43.239 62 960 1.493 63 600 1.502 2995
6 RIMVO12988 2-2-B (RS) treatad cabbage
6561.36-10 SIR of 1 Chanrel ES+
100 10 8O 280 00
4510907 1 347
Area
%%
1 T T T T T 7 T ¥ T T Time
2 50 S5 00 7 50 10 00 12 S50 15 00 17 S0 20 QQ 2250

(S) Enantiomer

RIMV0O1288 2-2-B (RS) treated cabbage

6561-36-10 SIR of 1 Channel ES+
100 \L 280 00
16 12 Y Bder
4892502
%
1 T T T T T T T T T T T T Time
280 500 7 50 19 00 12 %0 15 00 17 S50 20 00 22 50
{R) Enantiomer
Sample PHI - mg (S) Enantomer {R} Enantiomer (RS) Racemate
Code Desc {days) Injected ng ppm corr ng ppm corr ppm
2-2-B (RS)-treated 0 42.965 55.170 1317 55730 1324 2641

NOVARTIS NUMBER 456-98 PAGE 97 OF 138



. FIGURE 8: CHROMATOGRAMS:
S) AND (B) ENANTIOMERS IN 0-DAY CABBAGE HEADS {Continved)
7 RIMV01298 3-2-A (R) treated cabbage
6561-36-12 SR of 1 Channel ES+
100 280 00
7 B6eS
Area
% J,
10 80
66250
1 T Y T T T T T T r T 7 T r T Time
2 50 5 00 7 30 1000 1250 15 00 17 S0 20 00 22 30
¢ (S) Enantiomer
RIMVD1298 3-2-A (R) treated cabbage J,
6561-36-12 - SIR of 1 Channrel ES+
Area
% |
1 T T Y T T T T r L-“_r-_ Y r T Time
2 50 S5 00 7 S0 1000 12 %50 15 00 17 5C 20 00 22 50
(R) Enantiomer
Sample PHI mg {S) Enantiomer {R) Enantomer {RS) Racemate
Code Desc (days) injected ng ppm corr ny ppm corr ppm
3-2-A (R)-treateq 0 42 239 0810 0.019 42 660 1007 1.026
8 RIMVD1298 3-2-B (R) treated cabbage
65861-36-14 SIR of 1 Channet ES+
100 280 00
8 69es
Area
o
10 80
94027
1 Y T T T T T - T T * T Time
2 S0 500 7 S50 10 00D 12 50 15 00 17 50 20 00 22 50
(8) Enantiomer
RIMVC1298 3-2-8 (R) treated cabbage l'
6561-26-14 SIR of 1 Channel ES~+
SRR 25,33
Area
%
! 280 | soo | 750 1000 12 80 1500 1750 20 00 22 50 Time
(R) Enantiomer
Sample PHI mg (S} Enantomer (R} Enantomer (RS) Racemate
Code Des¢ {days) njected ng ppm comr ng ppm corr ppm
3-2-8 {R)-treated 0 43 043 1150 Y0027 47.180 1119 1146
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FIGURE 9: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS iN 0-DAY CABBAGE WRAPPER LEAVES

1 0.20 ng/uL. each isomer ‘i’
6561-50-11 SIR of 1 Charnel ES+
100 10 81 280 00
1474284 3 88e8
Area
%o
2 T T T T T T T T T T Time
250 S 00 7 S0 10 0O 12 50 15 00 17 S0 20 20 2250
' {S) Enantiomer
0.20 ng/uL each isomer
8561-50-11 \L SIR of 1 Channe ES s
100 280 00
1617 3 9808
1510330 Area
% !h
‘ i
; | .‘: | \
2 v r r , el L v el ‘ ; r r Tire
250 S o0 7 50 10 00 12 50 15 00 17 80 20 00 22 50
(R) Enantiomer
Output from Linear Regression (y=mx+b)
Standard Concentration (8} Enantiomer (R) Enantomer
ng/ul ng njected Slope (m) intercept (b) Correlation Slope {m) Intercept (b) Correlation
02000 15.00 88994 4 0 09984 941431 0 09970
2 RIMVO12398 1-3-A ctrl wrapper leaves, 0-day
&561.50-02 SIR of 1 Channe] ES+
100 80 00
8 T3ed
Aren
" )
36 STty ¥ T v T T r v T T Time
2 80 S5 00 7 %50 10 0O 12 50 15 00 17 50 20 00 22 50

(S) Enantiomer

RIMVY01298 1-3-A ctrl wrapper leaves, O-day
£6561-50-02

SIR of 1 Channel ES+
100 280 00
l 8 73e4
Aren
k] 16 18
7246
38 ; ey . . r . : M' Time
250 5 00 7 S50 0 Q0 12 S0 15 00 17 50 20 00 22 50
{R) Enantiomer
Sample mg (S) Enantiomer (R) Enantomer
Code Desc. injected ng pPpm uncorr  ppm ng ppm uncorr  ppm
1-3-A control 42 926 0020 0000 <0 005 008D 0002 <0 005
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FIGURE 9: CHROMATOGRAMS:
(S) AND (R) ENANTIOMERS IN 0-DAY CABBAGE WRAPPER LEAVES (Continued)

3 RIMVO1298 1-3-4A ctrl wrapper leaves,+ O S00ppm RS
6551-50-04 SIR of 1 Channel ES+
s00 10 a2 280 00
214880287} 5 75e6
” Ares
“ } |
'L
1 T T T T T 7 T T - T T T ¥ T T T T ’ i T Time
2 50 8 00 7 50 10 0% 12 50 1500 17 50 20 00 22 50
' (S) Enantiomer
RIMVO1298 1-3-A <trl wrapper leaves,+ 0 S00ppm RS
6561 -50-04 - i SIR of 1 Chunr\;ls%sod-o
100 ,\ S5 756
1517 Area
! 2261338
) |
1
|
I
1 T T T T T 7 T ' } T T T s T T T 7 r T Time
2 50 5 00 7 50 10 00 12 50 15 GO 17 50 20 00 22 S0
(R) Enantiomer
Sample Amt (S), (R) mg (S) Enantiomer (R} Enantomer
Code Desc Added inected  ng ppm uncorr % Rec ng ppmuncor % Rec
1-3-A recovery 050 ppm 42 BBY 24 150 0.563 113% 24020 0560 112%
4 RIMVQ1238 1-3-A ctrl wrapper leaves, + 0.500 ppm R
6561.50-06 SIR of 1 Channel ES+
100 280 00
3 0Get
Ares
%%
10 80
50158
1 t T T T T 7 Pt T T T T T r T T T Tirmne
250 500 7 50 10 00 12 50 15 00 17 s0 20 00 22 50
(5) Enantiomer
RIMVO1298 1-3-A ctrl wrapper leaves, + 0.500 ppm R J,
6581-50-06 SIR of 1T Channel ES+
100 1614 280 00
2014356 3 96e8
Area
Y
1 T T T T F o T T ” T ¥ T - T Time
2 50 5 00 7 50 1000 12 50 1500 17 80 20 00 22 50
{R) Enantiomer
Sample Amt (8), (R}~ mg {S) Enantiomer {R) Enantiomer
Code Desc Added injected ng ppm uncorr % Rec¢ ng ppm uncorr % Reg
1-3-A recovery 050 ppm 42 926 0 560 oMm3 - 21400 04939 99%
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FIGURE 9: CHROMATOGRAMS:
{S) AND {R) ENANTIOMERS IN 0-DAY CABBAGE WRAPPER LEAVES (Continued)
5 RIMV01298 2.3-A (RS) treated wrapper leaves
6561-50-08 SR of 1 Cnamnel ES+
100 1082 280 00
1920429 S 05es
Area
” 1
\
1 " T - T T T T g T T Tirne
2 50 500 7 50 1000 12 50 15 00 17 50 20 00 22 50
' (S) Enantiomer
RIMVD1298 2-3.A (RS) treated wrapper leaves
6§561-5CG-08 SIR of 1 Channel ES+
100 280 0D
1618 s ?;g:g
. 1918680
o |
" |
} | } k
1 T T T T T Y T T g T T 7 T " T Time
250 S 00 7 50 10 00 12 50 15 Q0 17 S0 20 00 22 50
(R) Enantiomer
Sample PHI .mg _(8) Enantomer _(R) Enantiomer (RS) Racemate
Code Desc. {days}) njected ng ppm corr ng ppm corr. ppm
2-3-A {RS)-treated 0 6.868 21.580 3142 20 380 2.967 6109
6 RIMVD1298 2.3-B (RS) treated wrapper leaves
6561-5D0-10 SIR of 1 Channel ES+
100 1760038 i oace
Area
o
2 T T T T T T v T T v T Time
2 50 500 7 580 10 00 12 50 15 Q0 17 850 20 00 22 50
{S} Enantiomer
RIMVO1298 2-3-8B (RS) treated wrapper leaves
5561.50-1Q SIR of 1 Channel ES+
100 l’ 280 0D
1615 4 6ses
1757778 Tea
bl
2 T T T T T 3 T T - T T Time
2 50 S5 00 7 50 10 00 12 %0 15 00 17 S0 20 00 22 50
{R) Enantiomer
Sample PHI - mg {S) Enantiomer {R) Enantiomer {RS) Racemate
Code Des¢ (days) injected ng ppm corr ng ppm corr ppm
2-3-B {RS)-treated 0 6.862 19.880 2897 18.670 2721 5.618

NOVARTIS NUMBER 456-98

PAGE 101 OF 138



FIGURE 9: CHROMATOGRAMS:

(S} AND (R) ENANTIOMERS IN 0-DAY CABBAGE WRAPPER LEAVES (Continued)

7 RIMYO1298 3-3.A (R) treated wrapper leaves
6561.50-12 5IR of 1 Channe! ES+
100 280 00
2 88es
Area
) )
10 82 j L
30264
b + T T T T T T Y T T T v T Time
2 50 500 7 50 10 00 12 S50 15 00 17 50 20 QD 22 50
’ (S) Enantiomer
RIMVO1298 3-3-A (R) treated wrapper leaves i,
6561-50-12 - SIR of 1 Channet ES+
100 1618 280 00
1418295 2 B8et8
Aresn
S
2 T T - T T T T T L T v Time
250 S 00 7 S0 10 00 12 50 15 00 17 50 20 00 22 50
{R) Enantiomer
Sample PHI mg (8) Enantiomear (R} Enantomer {RS) Racemate
Code Desc (days) njacted ng ppm corr ng ppm corr ppm
3-3-A (R)-treated 0 6 B56 0 340 0.050 15.070 2.198 2248
8 RIMVYD1298 3-3-B (R) treated wrapper leaves
65561-50.14 SIR of 1 Channel ES+
100 280 00
3 08eb
Area
e
10 81
31248
1 T T T T T T T T T ¥ - T Time
2 50 500 7 50 1000 1250 1500 17 S0 20 00 22 80
(S) Enantiomer
RIMVO1298 3-3-B (R) treated wrapper leaves \L
6561-50-14 SIR of 1 Channel ES+
100 16 16 28C DO
1507968 3 08es
Ares
o i
1 T T T T T T T T T T Time
z 30 S 00 7 S0 10 00 12 50 15 Q0 17 50 20 00 22 50
(R) Enantiomer
Sarnple PHI -~ mg (S} Enantiomer {R) Enantomer ___(RS) Racemate
Code Desc (days) inyected ng PpIm comr ng ppm corr ppm
3-3-B (R)-treated 0 6 874 0350 + 0051 16.020 2330 2381
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FIGURE 10: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN 0-DAY TRIMMED CABBAGE HEADS

1 0.0%5 ng/ul each 1somer ‘L
6561-40-13 SIR of 1 Channel ES~+
100+ 1079 280 Q0
686273 2 24a5
Area
o
|
12 - T T 'I\IM.* 7 T . 7 : T T Time
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Quiput from Linear Regression (y=mx+b)
Standard Concentraton (8) Enantiomer {R) Enantomer
ng/ulL ng njected Slope {m) Intercept (b) Corretation Slope (m) intercept (b) Correlation
0 0500 3750 20762 9 0 09991 21453.8 0 09987
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i e e
58 - r T T . T T T T - Tirme
2 50 S5 00 7 50 10 Q0 12 S0 15 00 17 50 20 00 22 S0
(R) Enantiomer

Sample mg {S} Enantiomer {R) Enantomer
Code Desc injected ng ppm uncorr  ppm ng ppMm uncerr  ppm
1-4-A control 42 965 0 000 0000 <0 005 0 000 0000 <0 005
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FIGURE 10: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN 0-DAY TRIMMED CABBAGE HEADS (Continued)

3 RIMVO1298 1-4-A ctrl trimmed head + 0 S00ppm RS .
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Sample Amt (8}, (R) mg (S) Enantomer {R) Enantomer
Code Desc Added injected  ng ppm uncorr % Rec. ng ppm uncor % Rec
1-4-A recovery  0.50 ppm 42 326 22230 0518 103% 22 020 0513 103%
4 RIMVO1298 1-4-A ctr! trimmea head, + 0.500 ppm R
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9 71e5
Area
" |
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{R) Enantiomer
Sample Amt (8}, (R)- mg {S) Enantiomer (R} Enantiomer
Code Desc Added njected ng ppmuncorr % Rec ng ppm uncorr % Rec
1-4-A recovery 050 ppm 42 8965 0 450 0010 . 20 660 0 481 96%
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FIGURE 10: CHROMATOGRAMS.
(S) AND (R) ENANTIOMERS [N 0-DAY TRIMMED CABBAGE HEADS (Continued)

5 RIMVO1298 2-4-A (RS) trimmed head
£6561-40-08 SiR of 1 Channet ES+
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Sample PHI mg (S) Enantomer _{R) Enantomer {RS)} Racemate
Code Desc {days) njected ng ppm com ng ppm com ppm
2-4-A {RS)-treated 0 42 965 4780 0111 4.670 0109 0.220
6 RIMV01298 2-4-8 (RS) tnimmed head
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Sample PHI - mg _(8) Enantiomer (R} Enantomer {RS} Racemate
Code Desc (days) injected ng ppm corr ng ppm corr ppm
2-4-B (RS)-treated ¢ 42 BOB 2220 0052 2330 Q055 Q107
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FIGURE 10: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN 0-DAY TRIMMED CABBAGE HEADS (Continued)
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Sample PHI .mg (S) Enantomer _{R) Enantiomer (RS) Racemate
Code Desc. (days) njected ng ppm corr ng ppm corr pprn
3-4-A {R)-treated 0 42 887 0.000 <D 005 4270 0100 0.100
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Sample PHI -~ mg _(8) Enantiomer (R} Enantomer (RS} Racemate
Code Desc (days) njected ng ppm corr ng ppm corr ppm
34-8 {R)-treated 0 43 357 0000 <0 005 3230 0.075 0075
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FIGURE 11. CHROMATOGRAMS:
{S) AND (B) ENANTIOMERS IN CABBAGE HEADS
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Standard Concentraton {8} Enantomer {R) Enantomaer
ng/ul. ng injected Siope (m) Intercept {b) Correlation Slope (m) Intercept (b) Correlation
0 0025 01875 105664 0] 0 9989 111032 0 (09938
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Code Desc injected ng PPM uncorr  ppm ng PPM uncorr  ppm
1-5-A control 43.004 Q020 0000 <0 005 0060 0001 <0 005
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FIGURE 11: CHROMATOGRAMS:

(S) AND (R} ENANTIOMERS IN CABBAGE HEADS (Continued)

3 RIMVO1298 1-5-A ctrl cabbage head + 0 005 ppm RS
6561-.44.04 SIR of 1 Chanmel ES+
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Sample Amt. (S), (R} mg {S) Enantiomer (R) Enantomer
Code Desc Added njected  ng ppmuncorr % Rec ng ppm uncor % Rec
1-5-A recovery 0005 ppm 42,965 0250 0008 107% 0.250 0 006 88%
4 RIMV01298 1-5-A ctrl cabbage head, + 0.005 ppm R
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Sample Amt. (S), (R)™ mg (S} Enantomer (R) Enanhomer
Code Desc Added injected ng ppm uncor % Rec. ng ppmuncorr . % Rec
1-5-A recovery 0 005 ppm 42,926 0.000 0000 - 0220 0005 75%
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FIGURE 11:

CHROMATOGRAMS:
S) AND (R) ENANTIOMERS IN CABBAGE HEADS (Continued)
5 RIMVD1298 2.5.A (RS) cabbage haad
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Sample PHI mg {S) Enantomer (R) Enantomer (RS} Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
2-5-A (RS)-treated 7 42.926 9 040 0211 8460 0.242 0.453
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6561-44-10 SR of 1 Channel ES+
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Sample PHI mg (S} Enantiomer (R} Enantiomer __(RS) Racemate
Code Desc (days) injectad ng ppm cort ng ppIm corr _ppm
2-5-8 (RS)-treated 7 42,926 19 470 0.454 18 360 0525 0979
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FIGURE 11: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN CABBAGE HEADS (Continued)
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Code Desc {days) injected ng ppm com ng ppm comr ppm
3-5-A (R)-treated 7 43.083 0.370 0.009 12 360 0.352 0.361
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Sample PHI ~ mg {8) Enantomer {R) Enantomer (RS} Racemate
Code Desc (days) injected ng ppm corr ng ppm corr ppm
3-5-8 (R)-treated 7 44 516 0240 0 005 7 590 0209 0.214
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FIGURE 12:

CHROMATOGRAMS:

(5) AND (R} ENANTIOMERS IN CABBAGE WRAPPER LEAVES
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ng/ul g njected Slope (m) intercept (b) Correlation Slope (m) Intercept (b} Correlation
0.0200 1500 94933.2 0 09993 101448 0 09994
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Sample mg _(S) Enantiomer {R) Enanbomer
Code Desc injected ng ppm uncorr  ppm ng ppm uncorr  ppm
1-6-A control 42 887 0000 0 000 <00 005 0050 0001 <0 005
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FIGURE 12: CHROMATOGRAMS:
{S) AND (R} ENANTIOMERS IN CABBAGE WRAPPER LEAVES (Continued)
3 RIMVO1298 1-6-A ctrl wrapper leavus + 0.50 ppm RS
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Code Desc Added nected  ng pprovuncorr. % Rec ng ppm uncorr % Rec.
1-6-A recovery 050 ppm 42.965 22240 (518 104% 22 500 0524 105%
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Sample Amt (S), (R}~ mg {S) Enantiomer {R} Enantiomer
Code Desc Added inected  ng ppmuncorr % Rec ng ppm uncorr % Rec
1-6-A recovery Q50 ppm 42 926 0430 o] Oj 1 20 380 0475 95%
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+ FIGURE 12: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN CABBAGE WRAPPER LEAVES {Continued)
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Code Desc {days) injected ng ppMm com ng ppm com ppm
2-6-A {RS)-treated 7 17170 10080 0587 8 500 0497 1084
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Sample PHI - mg (8) Enantomer {R) Enanhomer (RS) Racemate
Code Desc (days) injected ng ppm corr ng ppMm comr ppm
2-6-B (RS)-treated 7 17.186 11 290 0657 9760 0570 1227
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FIGURE 12: CHROMATOGRAMS:
(S) AND (R) ENANTIOMERS IN CABBAGE WRAPPER LEAVES (Continued)

7 RIMVO1298 3-5-A (R) cabbage wrapper leaves
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Code Desc. (days) injected ng ppm corr ng ppm corr ppm
3-6-A (R)-treated 7 17 217 0.150 0009 5.640 0329 0338
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Code Desc (days) tnjected ng ppm corr ng PRI corr ppm
3-6-8 {R)-treated 7 17 186 0200 ‘0012 7 260 0424 0436

NOVARTIS NUMBER 456-98 PAGE 114 OF 138



FIGURE 13: CHROMATOGRAMS:

(S} AND (R) ENANTIOMERS IN TRIMMED CABBAGE HEADS
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6581-42-115 SIR of 1 Channel ES»
100 10 80 280 00
L‘m 17252 2 A5eq
Ares
| LL\VJL/J,L\“/ .
500 10 DO 12 50 15 Q0 17 50 20 00 2250
' {S) Enantiomer
0.005 ng/ul. each izomar
5561-42-115% SIR of 1 Chanme| £S5+
100 280 00
‘|\’/v KL‘—\/J\ h
16 12 Ares
17572
\J T T T T T T T T T T T T Time
2z 50 500 7 50 1000 12 50 15 00 17 50 20 00 22 80
(R) Enantiomer
Output from Linear Regression (y=mx+b)
Standard Concentration {S} Enantomer (R} Enantiomer
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FIGURE 13: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN TRIMMED CABBAGE HEADS {Continued)
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RIMVO01298 1-7-A ctrl cabbage, trim, + 0.005 rpm R
6561-42-106

Time

SIR of 1 Channet ES+

Eo
\ .\ Area
) ! u
\J\M’\ \A—’/\ g \
17926 \ /
23 T T T /\ * T T T T Time
10 DD 12 50 1500 17 50 20 00 2¥ 50
{R) Enantiomer
Sample Amt (S), Ry mg _{8) Enanticmer _{R) Erantomer
Code Desc Added inected  ng ppm uncor % Rec rng ppm uncorr % Rec
1-7-A recovery O 005 ppm 42 965 0.000 00600 - 0250 Q006 102%
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FIGURE 13: CHROMATOGRAMS:
(S) AND (R) ENANTIOMERS IN TRIMMED CABBAGE HEADS (Continued)

5 RIMVO1298 2-7-A (RS) treated cabbage, trimmed
6561-42.108 SIR of 1 Channe! ES+
100 10 81 2B0 00
68440 2 55e5
Area
I
- \
1
22 T T T T T )3 v T T T T 7 J T T T 3 T T T TFime
2 50 S 0o 7 80 10 00 12 50 15 00 17 S0 20 00 22 50
] (S) Enantiomer
RIMVO1298 2-7-A (RS) treated <cabbage, trimmed
§581-42-108 - SIR of 1 Chanmel ES+
100 i' 280 00
2 555
16 14 Atea
72458
/ !
|
o !
'
22 — . [\\'_\—J et P — e e — Time
280 5 00 7 50 10 00 12 50 15 00 17 50 2000 22 %50
(R) Enantiomer

Sample PHI mg _{8) Enantomer _(R) Enantiomer {RS) Racemate
Code Desc. {days) injected ng ppm comr ng ppm corr ppm
2-7-A (RS)-treated 7 43 043 1050 0.026 1.020 0024 0050
6 RIMV01298 2-7-B (RS) treated cabbage, trimmed
€561-42.110 I SIR of 1 Channel ES+
100 10 80 280 00
96037 3 35es5
Ares
20 T T T v T T r Time
10 OO 1250 15 00 17 50 2000 22 50
(S) Enantiomer
RIMV01298 2-7-B (RS) treated cabbage, trimmed
6561-42.110 SIR of 1 Channel ES+
100 280 Q0
3 2SesS
1613 Ares
100275
%o
~— AM \
20 v == o T Y Time
1000 1250 1500 1750 2000 22 50
(R) Enantiomer

Sample PHI -

mg {(S) Enantiomer {R) Enantiomer (RS) Racemate
Code Desc (days) injected ng ppm com ng pom corr ppm
2-7-8 {RS)-treated 7 43 043 1470 0037 1420 0033 0070
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FIGURE 13: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN TRIMMED CABBAGE HEADS (Continued)

RIMVO1298 3-7-A (R) treated cabbage, trimmed
6561-42.112

100G

SIR of 1 Charmnel ES+

280 00
2 a8eS
231
1613
19 27
T T T T T Y T Y T T T T T — Time
2350 500 7 S0 1000 12 50 15 00 17 5Q 20 Q0 22 50 25 o0

(S) Enantiomer

RIMV01298 3.7-4 (R} treated cabbage, trimmed
6561-42-112

SIR of 1 Channel ES+

100 2 enes
Ares
16 13 /\/\
51462
20 T - T T T T T T T T T Time
23S0 S 00 7 S0 10 Q0 12 50 15 00 17 50 22 50 25 Q0
{R) Enantiomer
Sample PHI mg {S) Enantomer (R) Enantiomer __(R$) Racemate
Code Desc (days) njected ng ppm com ng pPpm corr ppm
3-7-A {R)-treated 7 43 043 0.000 <0 005 0.730 0017 Q017
8 RIMVO01298 3-7-8 (R) treated cabbage, trimmed
S§561-42-114 SIR of 1 Channe! ES+
100 280 00
3 10e5
2317
% 11 43 813 &
R \Jj\/g
12 40
,\J\Jﬁ%._
14 Y r r T T - T Time
750 10 00 1250 15 00 17 S0 20 00 22 50
{S) Enantiomer
RIMVO01298 3-7-8 (R) treated cabbage, trimmed
6561-42-114 SIR of 1 Channel ES+
100 280 00
3 10eS
l Area
16 13
% 63156
14 ESmme o= —-——_b_/\j\"‘- et /\/\‘ M g - Time
250 750 'IOOD 12 50 1500 ‘1750 2ODD 22 50
(R) Enantiomer
Sample PHI - mg (S} Enanthomer (R) Enantiomer (RS} Racemate
Code Desc (days}) injected ng ppm corr ng ppm corr ppm
3-7-8 (R)-treated 7 42 926 0.000 <0.005 0.890 0021 0021
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FIGURE 14: CHROMATOGRAMS:
{8) AND (R) ENANTIOMERS IN POTATO FOLIAGE

1 0 10 ng/uL each isomer
6561-48-06 SIR of 1 Channel ES~
100 1078 280 00
1143160 3 25es
Area
Y
3 7 7 T T Y T y T T T T T T T Time
2 50 S 00 7 5Q 10 Q0 12 50 15 00 17 50 2020 22 50
r

(S) Enantiomer

Q.10 ng/uL mach isomer
56561-48.06

SIR of 1 Channel ES+
e 141&693931 ga‘fﬁsg
Area
%
3 T T ¥ ¥ T T T - T T T T ¥ T T Y Time
250 500 7 50 10 DO 12 S50 15 00 17 S0 20 00 22 50
(R) Enantiomer
Qutput from Linear Regression ( y=rnx+b)
Standard Concentration (S) Enantiomer {R} Enantiomer
ng/ulL ng injected Slope (m) Intercept {b) Correlation Slope (m) Intercept {b) Correlation
01000 7 500 142468 0 09982 152665 1] 0 9982
2 RIMVO1298 1-2-A «tr]l potato foliage, O-day
£8561-48.02 SIR of 1 Charnel ES+
100 280 00
3 68es

Area
o

12 T T T T T T T T T T T r - T Tirme
2 50 5 00 7 50 10 QO T2 850 15 00 17 50 20 00 22 50
(S) Enantiomer
RIMVY01298 1-2-A ctrl potato foliage, O-day
6581-48-02 SIR of 1 Chananel ES~+
100 280 o0
3 BBeS
Area
“
16 a3
12 T ¥ T T T T T Tirme
1000 '-250 1500 17 50 2000 2250
(R) Enantiomer
Sample mg {(S) Enantiomer (R) Enantiomer
Code Desc njected ng £pm uncorr  ppm ng ppm uncorr  ppm
1-2-A controt 46 273 0010 0000 <0.005 0120 0003 <0 005
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FIGURE 14:

CHROMATOGRAMS:
(S} AND (R) ENANTIOMERS IN POTATO FOLIAGE (C

ontinued)
3 RIMVD129898 1-2-4 ctrl potato foliage + 0 500 ppm ]S
6§561-48-03 1078 SIR of 1 Channel £S5+
100 31 24‘497\ ga'.'?egg
Area
%
1 ¥ Y ) T T T T T T T T T T T Time
250 500 7 50 1000 12 50 15 00 17 50 20 0o 22 50
' (S) Enantiomer
RIMVO012398 1-2-A ctr! potato foliage + 0.500 pprm RS
6561-48-03 - l SIR of 1 Channel ES+
100 280 OO
16 11 9 2ce6
2356465 Arca
% 1 1
L
] A
1 ; T T : T T 7 T T 7 T Time
2 50 500 ¥ so 10 0o 1250 1500 17 50 20 00 22 50
(R) Enantiomer
Sample Amt. (S}, (R) mg {S) Enantiomer _(R) Enantomer
Code Desc. Added njected  ng ppm uncorr % Rec. ng ppmuncor % Rec.
1-2-A recove 0.50 ppm 46.273 21.930 0474 95% 21950 0475 95%
ry
4 RIMVOQ1298 1-2-A ctrl potato fohage + 0.500 ppm R

6561-4B-05

SIR of 1 Chnannel ES+
280 Q00
100 7 2GetS
Ares
- b
1078
S5765
2 T ¥ T 5 T . T ™ T T v Time
z 50 s Q0 7 50 1000 1280 1500 17 50 20 00 22's0
{S) Enantiomer
RIMVO1298 1-2.A ctrl potato foliage + 0,500 ppm R l
6561-48-05 SIR of 1 Channe] ES+
100 16 11 280 00
3518698 7 36e6
Area
2 r T ¥ - : > A 7 T T Y T Y Time
2 50 5 00 7 50 10 DC 12 50 15 Q0 17 50 20 00 22 80
{R) Enantiomer
Sample Amt {8), (R) mg {S) Enantiomer {R) Enantiomer
Code Dasc Added njected ng ppm uncorr % Rec ng pPpm uncorr % Rec
1-2-A recovery 0 50 ppm 46 228 0390 o0o008 . 23 050 0499 99%
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FIGURE 14: CHROMATOGRAMS:
(S) AND (R} ENANTIOMERS iN POTATO FOLIAGE {(Continued)

5 RIMV0O1298 2-2.A (RS) potato foliage
6561-48-07 1080 SIR of 1 cnannezla%sc;—o
100 5373963 1 4are7
Area
{
%
1 T ¥ T r T T T T T T T T T y Time
250 500 7 80 10 60 12 5Q 15 00 17 50 2000 22 50
? .
(S) Enantiomer
RIMVO1298 2-2-4A (RS) potate foliage
5561-48-07 - SIR of 1 Channel %sg.o
28
100 1812 1 4%te?
- 5355028 Area
%
.
1 T ) T T T - P T ] T T T ” T T T 7 ” T Time
250 500 7 50 10 00 12 50 1500 17 50 20 00 2250
(R) Enantiomer
Sample PHI T S) Enantiomer ({R) Enantomer (RS) Racemate
P ar
Code Desc. {days) injected ng ppm comr ng ppm corr ppm
2-2-A {RS)-treated o} 45.228 37 720 0861 35080 0783 1644
6 RIMVO01298 2.2-B (RS) potato foliage
5561.48.08 SIR of 1 Channel ES»
10 80 280 00
100 5724978 1 4a8e7
Area
%
bl T T T T ¥ y T T T T ¥ , T T T 7 T Time
250 S 0D 7 50 10 00 12 50 15 00 17 S0 2000 22 50

(8S) Enantiomer
RIMVD1258 2-2-B (RS) potato foliage

6361-48-08 l SIR of 4 Channel ES+
100 280 00
1812 1 48e7
6219612 Area
o
1 T T T ‘ L v " T } v\ T T T T T = Time
2 50 5 00 7 50 10 00 12 50 15 00 17 30 20 00 22 50
(R) Enantiomer
Sample PHE = mg {8) Enantiomer _(R) Enantomer (RS) Racemate
Code Desc (days) inected ng ppm corr ng ppm corr ppm
2-2-B (RAS)-treated 0 46 137 40.180 0919 40 740 0812 1831
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FIGURE 14: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN POTATO FOLIAGE (Continued)

7 RIMY01298 3-2.A (R) potato foliage
6561.48-10 SiR of 1 Channel ES+
100+ 025 578 280 Og
2 13es
!
” w
as T T T T T T Y T T r Time
2 50 5 00 7 50 10 0O 12 50 15 00 17 50 20 Do 22 50
! (S) Enantiomer
RIMV01298 3.2-A (R) patatc foliage
6561-48.10 s SIR of 1 Channel ES+
100 280 00
Z 13e5
Area
“%
a8 T T T T T T T T T T Time
250 5 00 7 50 10 DO 12 5Q 15 00 17 S0 20 oo 22 50
(R) Enantiomer
Sample PHI mg {S} Enantomer {R) Enantiomer (RS) Racemate
Code Desc {days) injected ng Dpm corr ng ppm corr ppm
3-2-A {R)-treated 0 46 228 0000 <0 005 0070 <0.005 0 002
8 RIMV01298 3-2-8 (R} potato foliage
6581-4B8-11 SIR of 1 Charnel ES«+
100 280 00
5 38e8
Acen
) |
1Q 80
63504
1 T ™ T T T T ¥ T v y Time
250 S5 00 T 50 10 00 1250 15 00 17 50 20 00 2250
(S) Enantiomer
RIMVQ 1298 3-2-8 (R) potato foliage
5581.48.11 SIR of 1 Channet ES+
100 16 11 280 00
2582768 S 28es
Area
o
1 - v r R e i % ; 7 S r Time
2 50 S Q0 7 50 10 Q0 12 S0 15 00 17 50 20 Q0 22 50
{R) Enantiomer
Sample PHI ~ mg (8) Enantiomer _(R) Enantomer {RS) Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
3-2-B (R)-treated 0 46 228 0450 | 0010 16 920 0378 0388
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FIGURE 14 CHROMATOGRAMS:

(S) AND {R) ENANTIOMERS IN POTATO FOLIAGE (Continued)

RIMV0O1298 4-2-A (RS) potato foliage
6561.48-13

SIR of 1 Channel ES«+
100 10 80 280 Q0
5937325 1 53e7
Area
% /L
1 T Y -r T T T T 7 T T T Time
2 50 S Q0 1000 1250 15 0o 17 50 20 00 22 S0

’ (S) Enantiomer

RIMV0 1298 4-2-A (RS) potato lollagg
&5561-48-13

SIR of 1 Channel ES»
280 0O
100 1 53e7
15 14 Ares
5854072

% /L¥

1 T T r T T T r T y T T ' Time
2 50 S Q0 750 10 00 12 50 15 OO 17 50 20 00 22 50

{R) Enantiomer

Sample PHI (S) Enantomer (R) Enantomer (RS} Racemate
Code Desc (days) injected ng pprm cor ng pprm corr ppm
4-2-A (RS)-treated 0 46.410 41670 0.948 38 350 0853 1.801
10 RIMV01298 4.2-B (RS) potato foliage
5551-48-14 10 88 SIR of 1 Channet ES«+
100 57631683 fsfagg
Aren
Yo
1 T T T e ¥ T T T T T T T T T Time
250 S 00 7 50 10 00 12 50 15 00 17 50 20 o0 22 50
(S} Enantiomer
RIMVO1298 4-2-8 (RS) potato foliage
8581 .-48-149 SIR of 1 Crarnel ES+
100 2080 00
13 12 1 a8e?
5335548 Araa
) /\ jL
1 T T - - T T T T v T Trrme
250 S 00 10 00 1250 15 00 17 50 20 CO 22 50
(R) Enantiomer
Sample PHI - mg {S) Enantiomer (R} Enantiomer (RS) Racemate
Code Desc {days) injected ng PpPM corr ng DPIm corr ppm
4-2-8 (RS)-treated 0 46 410 40 450 0920 41 500 0823 1843
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FIGURE 14 CHROMATOGRAMS.

(S} AND (R) ENANTIOMERS IN POTATO FOLIAGE (Continued)

11 RIMVO1298 5-2-A (R) potato foliage
6561-48-18 SIR of 1 Channe! ES+
100 280 00
& 74aes
ﬂ Area
i l
10 80
61442 )l
1 T T T Yr— T T T T y Time
250 5 00 7 S0 10 00 12 50 15 00 17 S0 20 00 22 50
i (S} Enantiomer
RIMVO1298 S-2-A (R} potato foliage l
6561-48-16 - SIR of 1 Channe| ES+
100 311: 1 !rgs 25;9 422
Area
%
1 T T T T T T —r— T T T v Time
250 5 00 7 %0 10 00 12 50 15 00 17 50 20 00 22 50
{R) Enantiomer
Sample PHI mg {S} Enantiomer (R) Enantiomer {RS) Racemate
Code Desc (days) injected ng pEPMm corr ng OpM corr ppm
5-2-A (R)-treated 0 46 137 0 430 Qo010 21,230 0475 0485
12 RIMVO1298 5-2-8 (R) potato foliage
&6581-48-77 SIR of 1 Channel ES+
100 280 0O
4 50es5
Area
!
8%
1 4
2 T r T pand > : T T T " 7 Time
2 50 500 7 50 10 00 12 50 1% 00 17 50 2000 22 50
(S) Enantiomer
RIMVO1298 5-2-8 (R} potato foliage l
8561.48-17 SIR of 1 Channel ES«~
100 1614 280 DO
23YF7T27 4 55e6
Area
o
3 T " e R e e e T e T r Time
250 5 00 7 50 1000 12 S0 15 00 17 50 20 00D 22 350
(R) Enantiomer
Sample PHI - mg {S) Enantiomer (R) Enantiomer {R3) Racemate
Code Desc {days) injected ng ppm corr ng ppm corr ppm
5-2-B {R)-treated [v] 46 182 0270 0.006 14 260 0319 0325
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FIGURE 15:

CHROMATOGRAMS:

{S} AND (R} ENANTIOMERS IN '“C-TREATED LETTUCE HEADS

T

0.500 ng/ul. each 1sormer
&361-54-008

1 G 500 ng/ul. each isomer
6561.54-008 SIR of 2 Channeis ES+
100 1075 280 00
1929704 S 48e6
\ area
| f
" ( | ||l
1 T v r ; - r - - 7 —/ L ; 7 Time
2 50 S 00 7 50 10 00 12 50 15 00 17 50 2000 22 50

(S) Enantiomer

' l

SiR of 2 Channeis ES+
100 16 O0Q gadoaoeg
2058577 Area
* !
I
| |
. I i .
5 T T —T T T T T T T T ¥ me
2 50 5 00 7 50 10 0O 12 50 15 00 17 50 20 00 22 30
(R) Enantiomer
QOutput from Linear Regression {y=mx+b)
Standard Concentraton {S) Enantiomer (R) Enantomer
ng/ul ng mjacted Slope (m) Intercept (b) Correlation Slope {m) Intercept (b) Carrelation
0 5000 37 500 48399 5 o 0 9960 51574 8 0 0 9965
2 RIMVO1298 CONTROL lettuce (54-1R)
6561-54-002 SIR of 2 Channels ES+
100 280 0O
9 20ea
Area
"%
/\\_/\“MW
25 T T T 3 T ™ T T T T T ¥ ¥ Tirme
2 50 S5 00 7 50 10 QO 12 S0 15 00 17 S0 20 00 22 50
(S) Enantiomer
RIMVO01298 CONTROL lettuce (54-1R)
£581-54-002 SIR of 2 Channeis ES«
100 535 280 00
g 20=4
e
ok N _‘_} sos 7 %ﬂﬁvyfw“_m}si_m_, _l,_w___h__m'_,_____w o
250 = =oo 750 = 1000 | 42 %0 1500 1730 2000 22’50 e
(R} Enantiomer
Sample mg (S) Enantiomer {R) Enantiomer
Code Desc injected ng ppm uncorr  pPpm ng PPim uncorr  ppm
CONTROL control 42 769 0010 0000 <0 005 0000 0000 <0 005
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FIGURE 15 CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN “C-TREATED LETTUCE HEADS (Continued)

3 RIMV01298 CONTROL lettuce + 0 500 ppm RS (54-2)
B8561-54-005 SIR of 2 Channels ES+
100 10 73 280 a0
11 3-3985 3 21es
Area
% fk
1 s T T s T T T P Tre
2 50 S 00 10 OO 12 50 15 OD 17 50 2000 22 50
(S) Enantiomer
RIMV01298 CONTROL tettuce + 0 500 ppm RS (54-2) l
6561-54-005 - SIR of 2 Channeis ES+
100 280 00
3 21e5
Area
% /\
1 r T T - r ™~ r T L ¥ ¥ T Time
250 5 00 7 50 10 00 1250 15 00 17 50 20 00 2250
(R) Enantiomer
Sample Amt. {(S), (R) - mg (S) Enantomer (R) Enantiomer
Code Desc Added injected ng ppmuncor. % Rec. ng ppm uncorr % Rec.
CONTROL recovery  0.50 ppm 42925 23530 0.548 110% 22140 0516 103%
4 RIMVD1298 CONTROL lettuce + 0.500 ppm R (54-3)
65861-54-007 SIR of 2 Channels ES+
100 280 00
2 42e6
Area
i l
1072
45971
1 T . T 13 T T T T T T Time
250 5 00 7 50 10 00 1250 15 00 17 5S¢ 20 00 2250
(S) Enantiomer
RIMVY01298 CONTROL lettuce + 0.500 ppm R (54-3)
8581-54-007 SIR of 2 Channels ES+
100 18 o1 280 Q0
1127535 2 42es
Area
e
1 - T T T T Y T s T T v T = " Terme
2 50 5 00 7 50 10 00 12 S0 1% GO 17 50 20 00 22 50
(R) Enantiomer
Sample Amt (S}, (RF mg (S} Enantiomer {R) Enantiomer
Code Desc Added injected  ng ppm uncorr % Rec ng ppm uncorr % Rec
CONTROL  recovery 050 ppm 42 847 0.8950 0.022 21 B60O 0510 102%
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FIGURE 15:

CHROMATOGRAMS:

(S} AND (R) ENANTIOMERS IN "*C-TREATED LETTUCE HEADS (Continued)

5 RIMVO1298 SUBPR1 INT1 14C~(R})-TRTD lettuce {S54-4)
6561-54-009 SIR of 2 Channels ES+
100 280 00
3 02es
Aran
i l
1074
28530
2 v T T T T T T T " Time
250 500 7 50 10 00 1250 15 DO 17 S0 20 Q0 22 50
' {5) Enantiomer
RIMV01298 SUBPR1.INT1 14C{R)-TRTD leftuce (54-4)
&561-54-008 - SIR of 2 Channais ES+
100 16 02 280 0Q
1420954 3 0208
Area
o
2 v ' T - T T 3 T T T F T Time
2 50 5 00 7 50 10 0Q 12 S0 15 00 17 50 20 00 22 50
(R) Enantiomer
Sample PHI mg (S) Enantiomer (R} Enantiomer (RS} Racemate
Code Desc. (days) injected  ng ppm cor ng pprm corr ppm
SUBPRI1INT1  (R)-treated 0 4312 0.590 0137 27.550 6.389 6 526
6 RIMV01298 SUBPR1.INT2 14C~(R)-TRTD lettuce (S54-5)
6561-54-011 SIR of 2 Channels ES+
100 280 Q0
7 4A0es
Ares
" l
1077
12909
] T =y T T T T T T T T Time
2 50 5 00 T 50 10 00 12 50 15 00 17 S0 20 00 22 50
(S} Enantiomer
RIMV01298 SUBPR1 INT2 14C<{R}-TRTD |ettuce {54-5)
6881-54-D011 SIR of 2 Channels ES+
100 16 01 280 00
323110 7 40eS
Ares
o
& === T oo Do T T e T ¥ s - ———— 7 m— Time
2 50 S 00 7 S0 10 DO 12 50 15 00 17 S0 20 00 22 50
(R) Enantiomer
Sample PHI - my {S) Enantiomer (R} Enantiomer {AS) Racemate
Code Desc (days) injected ng ppm corr ng ppm corr ppm
SUBPR1INT2 (R)-treated 14 43.3593 0270 0.006 6 260 0144 0150
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FIGURE 15: CHROMATOGRAMS:

(S) AND (R) ENANTIOMERS IN "*C-TREATED LETTUCE HEADS (Continued)

7 RIMV01298 SUBPR1 INT3 14C{R)-TRTD lettuce (54-6)
85861-54.012 SIR of 2 Channeis ES+
100 280 00
1 34esS
Area
“
l |
vo77 B
1303
27 r v v r T v : Y Y T . ¥ .\’,M_ T T Y Time
250 S 00 7 50 10 00 12 S50 15 00 17 50 20 00 22 50
’ (S) Enantiomer
RIMV01298 SUBPR1.INT3 14C~(R)-TRTD lettucae (54-8) l
6561-54-013 SIR of 2 Channeis ES«
100 16 01 280 QO
42804 1 34eS
Ares
a
27 T T T T Py T T T T T 3 Time
2 50 5 00 7 50 10 00O 12 50 15 00 17 S0 20 D0 2250
(R) Enantiomer
Sample PHI mg (S) Enantomer {R} Enantiomer {RS) Racemate
Code Desc. (days) imected  ng ppm corr ng ppm corr ppm
SUBPR1INT3 (R)-treated 21 42 769 0.030 <0 005 0830 0019 0020
8 RIMV01258 SUBPRZ.INT1 14C{RS)}-TRTD Iettuce (54-7)
8581-54-015 SIR of 2 Channels ES+
100 10 74 280 00
S90578 1 8Q0e6
Area
% k /L
L] T T T Y 3 T T y T Time
2 50 5 00 1000 12 50 1500 17 50 20 00 22 50
(S) Enantiomer
RIMV01298 SUBPR2.INT1 14C«{R5)-TRTD lettuce (54-7)
8581-54-015 SiIR af 2 Channels ES+
100 280 QD
1 80es
16 01 Area
564787
“% [’ !
4 T ¥ T T ” e T T J .L_"_ T . - - T Time
2 30 5 00 7 S0 10 00 12 S0 15 Q0 17 50 20 0O 22 50
(R) Enantiomer
Sample PHI ~ mg {S} Enantomer {R) Enantiomer (RS} Racemate
Code Desc (days) intected ng ppm corr ng ppm corr ppm
SUBPR2INT1 (RS)-treated 0 4 253 12.200 2 868 10 950 2574 5442
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FIGURE 15: CHROMATOGRAMS:

{S) AND (R) ENANTIOMERS IN "“C-TREATED LETTUCE HEADS (Continued)

9 RIMVO1298 SUBPR2Z.INT2 14C{RS)-TRTD lettuce {(54-8)
G581.-54-017 SIR of 2 Channels ES+
100 34206273 1oros
l‘ 1 07es8
i Area
|
i
e ] |
B
i f
5 x T s 7 fj’&\ - sy T v T Time
2 %0 S 00 7 80 10 00 12 5C 15 00 17 50 prisRels] 22 S0
! {S) Enantiomer
RIMV01298 SUBPR2.INT2 14C-{R$)-‘I’RTD lettuce (S4-8)
&6581-54-017 EIR of 2 Channels ES+
100 280 00
4 1 07e8
/‘l l Aren
‘ 18 1
% 197885
5 Y - T ./\ . T J k T T T T T Time
2 50 500 7 50 10 0C 12 50 15 00 17 50 2000 22 50
(R) Enantiomer
Sample PHI mg {S) Enantomer (R) Enantomer {RS) Racemate
Code Desc {days} jected ng ppm corr ng ppm corr ppm
SUBPR2INTZ (RS)-treated 14 42.847 7 090 0.165 3 B40 0.090 0.255
10 RIMVO1298 SUBPR2.INT3 14C{RS)-TRTD lettuce {54-3)
5581-54.019 SIR of 2 Channels ES+
100 1078 280 00
973I6T 3 3A7eS
Aresn
%
[\/\*—"‘—-ﬂ———-——— /—\___ ,.____jL
13 7 T - . T v T Time
250 500 1Q DO 12 50 15 00 17 50 20 00 22 50
(S) enantiomer
RIMVQ1298 SUBPR2.UNT2 14CH{RS)-TRTD lettuce {54-9)
6561.-54-019 SR of 2 Channels ES»
100 280 00
3 37eS
l Area
02
*% 5153527
f
I\
Ve J -
13 s ST e D P S T D=2 TR
250 500 75D 1000 12‘.’.0 1500 17 50 20 00 2250
(R) enantiomer
Sample PHI mg {3) enantiomer {R) enantiomer (RS) racemate
Code Desc {days) myected ng ppm carr ng pem core ppm
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FIGURE 16: CHROMATOGRAMS:
CALIBRATION STANDARDS FROM FIGURE 11, CABBAGE HEADS
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FIGURE 16: CHROMATOGRAMS:
CALIBRATION STANDARDS FROM FIGURE 11, CABBAGE HEADS (Continued)
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FIGURE 16: CHROMATOGRAMS:

CALIBRATION STANDARDS FROM FIGURE 11, CABBAGE HEADS (Continued)
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FIGURE 16: CHROMATOGRAMS:

CALIBRATION STANDARDS FROM FIGURE 11, CABBAGE HEADS (Continued)
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FIGURE 17: EXAMPLE CALIBRATION CURVES: (S) ENANTIOMER
CALIBRATION STANDARDS FROM FIGURE 16, CABBAGE HEADS

Compound 1 name (s)CGA-48988

Coefficient of Deterrmination 0 998868

Calibration curve 105664 *x+ 0

Response type External Std, Area

Curve type Linear, Ongin Force, Weighting Mull, Axis trans None
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FIGURE 17: EXAMPLE CALIBRATION CURVES: (R) ENANTIOMER
CALIBRATION STANDARDS FROM FIGURE 16, CABBAGE HEADS (Continued)

Compound 2 name {CGA-48988

Coefficient of Determination 0 999795

Calibration curve 111032 *x+0

Response type External Std, Area

Curve type Linear, Ongin Force, Weighting Null, Axis trans None
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FIGURE 18: GRAPHIC REPRESENTATION OF PERCENT ENANTIOMERIC
EXCESS (EE%) IN SAMPLES CONTAINING FIELD-INCURRED
. RESIDUES OF EITHER METALAXYL OR MEFENOXAM

Distribution of Percent Enantiomeric Excess (EE%)
in Crop Samples Using Method 456-98
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EPA ADDENDUM For Residue Analytical Method
PP# 9F05044, 9E06005, and 9E06057

1) ACB made slight modifications to the HPLC/MS instrument parameters.
The parameters for the HPLC/MS were:
HP Model 1100 LC/MSD MSD equipped with an electrospray
ionization (ESI) source.

LC/MSD ESI| Parameters were:

VCap: -4000 V

Fragmentor Voltage: 40 V

Electron Multiplier Gain: 3.0

Polarity Positive: [M+H]" ion monitored: m/z 280 for both metalaxyl and
mefenoxam.

Drying Gas Temperature: 350°C.

Drying Gas Flow Rate: 10.0 L/min.

Nebulizer pressure: 40 psi.

HPLC Column: Chiralcel OD-R; 0.46cmi.d. x 25 cm.

Mobile Phase B: Water/10% Acetonitrile/0.05% Triftuoroectic Acid (TFA)
Mobile Phase A: Acetonitrile/10% Water/0.05% TFA

Column Temperature: 30° C

Injection Volume: 75 uL

Flow Rate: 0.50 mL/min (no column flow splitter was necessary)

Gradient
Time (min) % B % A
0.0 50 50
21.0 50 50
22.0 10 90
25.0 10 90
26.0 50 50
30.0 50 50

2. In the silica gel solid phase extraction (SPE) portionof the procedure, ACB used
some vacuum assistance in order to elute the sample through the silica gel SPE
cartridge. Vacuum was needed because the elution flow was far iess than the
recommended one drop per second, when using gravity flow.



3. Final Dilution of Sample: Although the procedure calls for diluting the sample, prior
to LC/MS analysis, in the mabile phase (50/50 Acetonitrile/Water/0.05% TFA), ACB
found that the sample should first be diluted to half of the intended final volume with
acetonitrile and sonicated for ten seconds, followed by diluting the sample to the final
volume with HPLC grade water/0.05% TFA.



