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INTRODUCTION/SUMMARY
A, ScoEe

This method is used for the determlnatlon of

CGA-293343 (Chemical Abstracts Registry (CAS) ,

Number: 153719-23-4, 4H-1,3,5- Oxadiazin-4-imine
-~ 3-[(2-chloro- 5- thlazolyl)methyl]tetrahydro 5-

~methyl-N-nitro-) and its degradates CGA- 322704,
CGA-355190, 'CGA-353042, NOA-404617, and NOA-407475
in soil. The compounds are separated by high
performance liquid chromatography (HPLC) and
detected by mass spectrometry. (MS). An Ion- Spray
or Turbo Ion- Spray atmospheric pressure ionization
(API) interface is used to introduce the HPLC
effluent into the mass spectrometer.: The analytes '
are detected in the triple quadrupole mode (MS/MS)

- by passing the positive molecular ion through 01,
inducing fragmentation in Q2, and then monitoring a
characteristic product ion in Q3. . The chemical
structures, chemical names, and Chemical Abstracts
Registry numbers of the analytes are presented in

' Flgure i

fvThe limit of detection (LOD) by LC/MS (smallest
standard amount injected during the chromatographic
run) is 0.063 ng for all analytes. The limit of
quantification (the lowest fortification specified
by the method which gives adequate recovery
according to EPA guidelines) for LC/MS analyses is
1 ppb for all analytes in soil. Analytical Method
AG-679B supersedes Method AG679A and includes
additional validation data of California II soil
~samples analyzed w1th Turbo Ion—apray interface.

B. Pr1nc1gle

A 20 gram of'soil 'is extracted twice with 100 mL of
.20% 10 mM ammonium acetate/acetonitrile for thirty
minutes at room temperature using mechanical
‘shaking. The sample is centrifuged and filtered.
Solvent is evaporated via rotary evaporation until
the final volume is approximately 20-25 mL. The
sample is made basic and passed through. an ENVI-
Carb SPE cartrldge attached on top of a C-18 SPE
cartridge. CGA-293343, CGA-322704, CGA- 355190,
NOA-404617, NOA-407475 and a large portion of

CGA- 353042 ‘are retained on the ENVI-Carb SPE.
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. The remaining portion of CGA-353042 is retalned on
the lower C-18 SPE cartridge. Analytes in the
ENVI-Carb SPE cartridge are eluted with 20% .
MeOH/MeCl; + 0.2% formic acid. Water is added to
the sample to prevent: the sample from 901ng dry
while the organic content is removed via rotary

- evaporation. The sample is then passed through the
C-18 SPE cartrldge that is used previously. The
"eluate is collected along with the analytes that

. are later eluted from the cartridge with 50%
methanol/0.1 N acetic acid. After rotary
evaporation to remove the organic solvent to near
dryness, the sample is reconstituted with 10% -
~acetonitrile/water with 0.1% acetic acid. An
aliquot of the sample is transferred into an HPLC
autosampler vial for analysis by LC/MS. A flow
diagram for the soil method is presented in .

~“Figure 2. '

- II. 3 MATERIALS AND METHODS
A. Apgaratﬁs '

1.0 "Balance, analytlcal (Sartorlus R160P) or
' _equivalent.

2.0 . Bottle, amber Boston round .w1th Polyseal—
lined cap (Fisher cat #05 563-2E) - or

ﬁ. equivalent.
5.0 e'Bottle, 250-mL polypropylene with screw

: .cap, (Fisher cat. #05-562-23) or equivalent.
4.0 . Centrifuge, Sorvall Superspeed RC5-B (DuPont

Instruments cat. #55228-9) or equivalent,
with 6-place GSA rotor head (DuPont, Sorvall
GSA cat. #08136) or equivalent. :

5.0 Cylinder, graduated,{lOOQmL'and 50-mL
. (Fisher cat. #08-551D and 08-551C) or

equivalent.
6.0 - Filter paper, 15-cm prepleated c1rcles
) ‘ .Whatman 114V (Whatman cat #1214 150) or
equivalent.
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A'Flasks, round bottom, 500-mL and
.100-mL(Fisher cat. #10- 067T and 10 067C) or
7equivalentf

Funnel, filter, 147 —mm (Fisher cat.
#10- 373B) or equivalent.

_ Mechanlcal shaker orb;tal {Fisher cat.g
. #15-456- 6) or equlvalent '

x

Pasteur pipette (Flsher cat. #13- 678- -7C) or
‘equivalent. : : .

"‘Plpettes, glass, class A certified, assorted

volumes.. These pipets are used when an .
exact addition of lquld is required (i. e ;
final addltlon of solvent to samples)

hPlpetters, Oxford BenchMate adjustable,
© 40-200 pL. volume range (Fisher cat.

#21-231), 200-1000 pL volume range (Fisher
cat. #21- 229) or equivalent. (Note: These
adjustable pipetters may only be used for
addition of liquid where an exact volume
added is not.critical, i.e., addition of

_ acid or base.)

- Rotary evaporator, Buchl (Fisher cat'
- #09- 548 -105F) or equlvalent

SOlld phase extraction (SPE) columns (1)

- ENVI-Carb, 1 gram/12 mL capacity/volume

(Supelco-cat. #5-7127) and (2) Mega Bond

‘Elut C-18, 1 gram/6 mL capac1ty/volume

(Varlan cat. #1225-6001).
Note: Substitutions for these 1tems have

not been 1nvest1gated

Vacuum manifold, (J.T.,Baker #7018-00) or
equivalent. B B :

SPE Adapter, (J.T. Baker #7122-00) or -~
equivalent. ; o

" vials, clear or amber, 1.5-mL (Sun Brokers;,

Inc. cat. #200-002) or equivalent, with
Teflon-lined, crimp-top seals (Sun Brokers,

~Inc. cat. #200-152) or equivalent.
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. B. Reagents and Analytlcal Standards

All reagents and polypropylene glycols are. stored
at room temperature " Solid analytical standards
are stored in a freezer (temperature <- lO°C)

4.0

2.0

Acetlc ac1d\ concentrated HPLC grade
(Fisher cat. #A35-500) or equlvalent

:‘Acetlc ac1d, 2%: Mix 20.0‘mL»of conc.

acetic acid with 980 mL of purified'Water}i

o Acetlc acld, O.l'N:"Pipette'5.75 mL of

acetlc acid into a 1-L volumetric flask and
dllute to volume w1th purlfled water

. Acetic'ac1d 0.1% solution: M1x 1 mL of
'”acetiC~ac1d w1th 999 mL of purlfled water

Formic ac1d, concentrated (90%), ACS grade
(Fisher cat. #A119P—500) or: equlvalent

‘Acetonitrile, HPLC grade (Flsher cat.

o #A998-4) or equivalent..

Ammonlum acetate, HPLC grade (Flsher cat
#A639-500) or equlvalent .

Ammonium’ acetate, lg/mM: ,Mix‘0}77‘g of

© ammonium acetate with 1 L of purified water.

Ammonium acetate, 25 mM: - Mix 1.927 g of

ammonium acetate with 1L of purified water
and adjust the pH to 5.8-6. 0. w1th acetic

:'ac1d (approx 50 nL)

10.0

'11.0

12.0

v

Novartis Number 9-96

Ammonium hydroxrde, ACS:grade{”(Fisher cat.,
#A669-500) or equivalent. - :

Extraction solvent: 20% 10 mM ammonium

.acetate/acetonitrile. . Mix 200 mL of 10 mM

ammonium acetate with 800 mL of

acetonltrlle

| Methanol HPLC grade (Flsher cat #A452¥4)

or equlvalent
N e :
'Y\Vﬁifx\*la
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13.0*"Methylene Chloride, HPLC grade (Burdick &
-7 . Jackson cat. #300-4) or equivalent. (Note::
it may contaln Cyclohexene as. preservatlve

14,0,"Polypropylene glycol M. W 425 (Aldrlch,cat.
R #20 230 -4). )

15.0 polypropylene glycol M.W. 1ooo (Aldrlch
cat #20 232- O)

16.0 Polypropylene glycol, M Ww. 2000 (Aldrich»
- - cat.. #20, 233- 9) : ,

*17.0 PPG tunlng solutlon (for mass callbratlon of -
: the LC/MS system). Dissolve 0.0014 g
PPG 425, 0.0100 g PPG 1000, 0.0400 g
PPG 2000, and 0.0126 g of ammonium formate
in 50 mL of methanol, 50. mL water, ~and _
0.1 mL of acetonitrile. Mix well. Store
refrigerated in an amber bottle. '

18.0  Sample diluent: - 10% acetonitrile/water + .
S 0.1% acetic acid.. Mix 100 mL of ’ :
acetonitrile with 900 mL water and 1 mL of
acetlc acid. :

19.0 ENVI Carb SPE elutlng solvent: -20%-
. MeOH/MeCl, + 0.2% formic acid. Mix 200 mL
. of methanol with 800 mL of methylene
- chloride and add 2 mL of concentrated formlc -
3ac1d (90%) ’

20.0 C-18 SPE eluting solvent: 50% . methanol/0.1 N -
: -acetic acid. Mix S00 mL methanol with 500 mL .
of 0.1 N acetic ac1d :

21.0. Test analytes tunlng solutlon, 2 5 ng/ulL.
Mix one volume of a 10 ng/uL mixed solution.
. of- analytes in acetonitrile with three
" volumes of 0.1% acetic acid. Store at
- refrigerated or frozen temperature.

2.0 - Water, HPLC. grade, purified in-house with a
- .UHYDRO"'purlflcatlon system or equlvalent

23.0 :'Moblle phase A: ,0.1% acetlc ac1d in water.
7. Mix 1 mL of acetic acid with 999 mL of water

Novartis Numb_e‘r9-9'6 . _ _ | o o "Page15
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£ 240 Mobile phase B:.' 0.1% acetic acid in
. acetonitrile. wMix 1 mL of acetlc acid with
1999 mL, of acetonltrlle '~,*“ :

~25.0 Moblle phase C: ~50% aceton1tr11e/25 mM -
: . ammohium acetate. Mix 500 mL of
"acetonitrile w1th 500 mL of 25 mM ammonium
acetate

26.0  CGA- 293343 CGA—322704, CGA-355190,

' ‘ CGA-353042, NOA-404617, and NOA-407475,
- 'Novartis Crop Protection, Inc., P. O.
,ABox 18300f Greensboro, NC 27419-8300.

o

| 'Ch .Safety and Health

, -Whereas most of the chemlcals used and analyzed for
.in this method have not been completely’
Vicharacterlzed general laboratory safety is adv1sed

(e.g. safety glasses, gloves, etc. should be
.used). Formic acid, acetic acid, and ammonium
hydroxide used in this method are caustic and
irritants and should be used 1n a well ventllated
‘area (1 e., a fume hood)

‘D." Analytlcal Procedure

~Note All glassware, 1nclud1ng the polypropylene

" bottles for extractlon,‘should be thoroughly )
. cleaned and followed with a rinse of acetonitrile
- ... or methanol prior to use. The analysis system is
- very. sensitive and may detect contamination from
previous samples if all glassware and extraction
bottles are. not properly cleaned prior to each use.v

1.0 5011 M01sture Determlnatlon

_1_8011 characterlzatlon data for the s01ls
used in .this valldatlon study is presented
v.1n Table I :

1.1 .Label and record the actual ‘weight of
- ‘. an’ approprlate sized glass beaker or
aluminum weighing pan that will be

~ used to determlne the s01l m01sture
" content. - : '

NovanlsNumberQ-QG. o 'A A -Pa’ge1_6.‘
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' Add 10.0 g of soil sample to the
beaker or pan.. Record the weight of '
‘the container plus wet 5011

... Place the sample in an oven set at
" 100-120°C and let it dry overnlght

or 12 16 hours

Remove the sample and allow it to

. cool ‘to room temperature

Record the welght of the contalner

Aplus dry s01l

'Calculate the m01sture content using

- the equatlon

W1.2 o= Wi

%Moistu‘re‘= - X 100

(Note:

iSoir;‘

Wiz - Wur

where m is the moisture content
expressed in percent, W;.; is the

weight of the container (from

Step 1.1), WLz is the welght of wet -
soil plus container (from.Step 1.2),

"and W; 3 is the welght of the dry s011 '

plus contalner (from Step l 5).

Samples must be homogenlzed prior to

analysis using suitable sample preparatlon

2.

1

'technlques )

Welgh and record 20 .t + 0.1 g of soil
sample 1nto a. 250- mL polypropylene
bottle

Sample fortification,'if required -

for this particular sample, is to .

- .be done at this time (refer to "
. Section II.K.2.0). - 5}'

_'Addlloo mL of'extraCtion solvent,

i.e. 20% 10 mM ammonium acetate/
acetonitrile. ' Replace 'screw cap and
sw1rl brlefly to mlx the content

 Page 17 i_‘ '
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;i,_Place the bottle on a mechan1ca1
-~ shaker and agitate at room
»temperature for approx1mately

30 mlnutes L

- Centrlfuge the sample at

approximately 9,000 RPM for

- 10 minutes, or at an alternate speed
-and time if the results are
_cons1dered satlsfactory

'Decant the sample extract through a

filter paper into a 500-mL.round

"bottom flask.

Repeat step'2;3'tq‘2.6‘one more time.

Place the sample on a rotary
evaporator with a water bath
temperature of approximately 40°C.
Use a solvent trap to minimize losses
due to bumping. Evaporate organic

-solvent until approx1mately 20-25 mL

of extract remalns in the flask.

Condltlon a 1-g ENVI- Carb cartrldge A
with approximately 10 mL of 20% bt
MeOH/MeCls + 0.2% formic .acid using
an SPE vacuum manifold at a steady

drip rate. When the liquid level

~ ‘almost reaches the top of the
- cartridge, add approximately 3 mL of.

methanol and allow it to pass - through
the SPE at a steady drip rate. (Do
not allow the cartridge to dry out
between rinses). Add approximately,”
10 mL of 2% acetic acid/water after
the methanol level almost reaches the
top of the cartridge and allow it to

. pass through the cartridge. Add
~approximately 24 mL purified water -

after the acidified water level
almost reaches the top of the
cartridge and allow water to pass

"through the cartridge. .Aadd:

approximately 1 mL of water into the

.cartridge and stop the flow by
'turning off the stopcock of the

Page 18
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'vacuum manlfold underheath the

cartridge. Do not allow the

b

Condltlon a l-g C- 18 SPE cartrldge

!

by passing- approx1mately 5 mL of u':'

- methanol through the cartridge at a .
"steady drip rate us1ng the SPE vacuum

manifold. Do not let! the cartrldge
to go dry before adding 5-6 mL of -

purified water. Pass|water through
at a steady drip rate until just a

- small amount of water: remains on top
" of the cartridge. Turn off the

o stopcock underneath the . cartrldge

11

12

.13

Add an additional 5 mL of purlfledé-
water into the C-18 cartridge, allow

‘about half of the water to drip
‘through, then attach the conditioned -

ENVI-Carb SPE cartridge (from

.step 2.9) on top of the C-18 SPE

cartridge u51ng an adapter

‘_.-——',

Add approx1mately 200. uL of ammonlum
hydroxide into the sample (step 2. 8)
and qulckly transfer it into . .the
ENVI-Carb SPE cartridge. Allow the
sample to pass through both '

cartridges at a steady drip rate

(1-2 drop/second) and do not allow
the carLrldge to go dry. Discard the

. eluate

Rinse the round bottom flask with

- approximately 10-12 mL of purified
~water, swirl briefly, and transfer

the rinsate into the cartridge just

before. the sample extract reaches the

top of the ENVI-Carb cartridge.

' AddAapproximately-Z L of purified

.+ water into the ENVI-Carb SPE

%,
“ 4

cartridge as soon as the rinsate
(from step 2.13) reaches the top of
the cartridge. Let it pass through
the cartridge at a steady drip rate.
After the liquid level reaches the

i

Page 19
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-cartridge wet. at 'all time).

-100-mL round bottom flask. '

_keeper)
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top of the ENVI -Carb SPE cartrldge,
disconnect the adapter from the C-18
SPE cartridge and use a pipette bulb -
to push the remaining liquid in the
ENVI-Carb SPE cartridge into the C-18
SPE cartridge (keep the C-18 SPE

As the
liquid level almost reaches the'top
of the C-18 SPE cartridge, stop the
flow by turning off the stopcock
underneath the cartrldge :

ﬂElute the analytes from the ENVIJCarb
-SPE with approximately 3 mL of '

methaﬂol collect the solvent in a
" Use a’

pipette bulb to assist the flow.

- Methanol is used to get rid of water

residue in the cartridge. After the’
methanol has passed through the
cartridge, add’ approx1mately 24-mL
(two cartridgeful) of 20% MeOH/ '~
MeCl, + 0.2% formic acid into the Ss#!

'.cartrldge and let it drlp slowly by

gravity. Use a pipette bulb to push
the remaining of the solvent in the
cartridge into the flask. Collect
this eluate in the 100-mL round .
bottom flask contalnlng the methanol
rinse.

(as a
into the sample and evaporate
organic solvent using the rotary
evaporator at a water bath temperature
of 40°C until approximately 2-3 mL of
water is left in the flask..

P

Add approx1mately 3 mL of water

‘Transfer the sample frem step 2.16 "

into the C-18 SPE from step 2.14 and
collect the non-retained eluate in a
new 100-mL round bottom flask. Use a
pipette bulb to assist the flow at a
steady drip rate.

Rinse the sample flask from step 2.16
with approximately vz AL (two |

.
RO

cartrldgeful) of 50% methanol/O0. i N L

Page 20 |
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acetic acid, sonicate approx.
5 minutes and transfer the rinsate
_into the C-18 SPE just after the -
sample extract from step 2.17 reaches
*  the top of the cartridge. Use the
- pipette bulb to assist the flow at a
steady drip rate. Collect the eluate '
- in the 100-mL round bottom flask as.
K descrlbed in step 2 17.

2.19 Evaporate sample to near ‘dryness
' - (approx. 50 uL) using. a rotary :
evaporator at a water bath temperature
of 40°C. Methanol may be added to
assist the evaporation of ‘water.
(Note: CGA-353042 may be lost due to .
.the evaporation, don’'t let the sample
-dry to dryness).

©2.20 . Pipette 4 mL of sample dlluent to the

. flask and sonicate for approx1mately :
‘5 minutes to dissolve the residue.

The sample may be diluted with the
sample diluent if the analyte
response exceeds the range of the
calibration curve. Store the samples
in a refrigerator (< 5°C) until the
tlme of analys1s

2,21 - Transfer the sample 1nto an
autosampler vial and analyze by LC/MS
system I with a reversed-phase HPLC
as detailed in Table II for the

p ‘ o . presence of CGA-293343, CGA- 322704
G o o - CGA-355190, and NOA-404617.

o 2.22 Use}LC/MSvsystem II with a cation
S - exchange HPLC as detailed in :
Table III to determine CGA 353042 and

 NOA-407475.
. E.  Instrumentation
- 1.0 "Description and Operating Conditions- HPLC

7'See Tables ITI and III for a description of
the reversed phase HPLC system and ‘
chromatographic condltlons See Table IV

.Novanbrmnnbergsé‘ - o . . . Page21
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_for a description of typical MS state file
values and for conditions used with the Ion-

Spray interface in Analytlcal Method

' AG-679B. The optimized values for the -

"analytes state files may vary with time and

need periodic re-optimization by infusion of
the analytes into the mass spectrometer.
Ion-Spray MS/MS infusion spectra are .

. presented in Figure 4.

Descrlptlon and Operatlng Condltlons LC/MS

CGA-293343, CGA—322704, CGA-355190,

- CGA-353042, NOA-404617 and NOA-407475 are

- monitored as positive ions. Triple stage

‘quadrupole analysis (MS/MS) of the unique

precursor/product ion pair is suggested,

-although single stage quadrupole analysis

- {MS) utilizing the molecular ion may be

performed provided that no interferences are
present.in the sample matrix. The optimized
values for the Ion-Spray interfaceée may vary
with time and may need to be perlodlcally
re-optimized.- See Table IV for a:
descrlpt;on of typical Ion-Spray and Turbo
Ion-Spray operating conditions used with the

analytes in Analytical Method AG- 679B

'.Callbratlon and Standardlzatlon LC/MS

4')3:1 - Calibrate and tune the'mass

Novartis Number 9?96. |

spectrometer prior to analyzing
samples Check the calibration and
tune. by 1nfu51ng a standard solution
of polypropylene glycol (PPG) into
the mass spectrometer using the. Ion--
Spray interface while monltorlng
positive ions. Typical mass
calibration tune files with PPG are
presented in Figure 3. Weekly .
calibrations and tunes with the PPG
solution are considered sufficient
provided that instrument mass '
calibration stability is demonstrated
for that t1me 1nterva1

" Page 22
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.constructing .a calibration curve from
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Determine the specific ion to monitor
for each analyte by infusion of an

.analyte test solution (approx.

2.5 ng/uL in 50% acetonltrlle/water,
0.1% acetic acid) while scanning the
Q1 quadrupole mass analyzer to find
the optimum ion. Determine the

-specific product ion fragment to

monitor for each analyte in the MS/MS
mode by passing the characteristic

- precursor ion through Ql, fragmenting

the ion in Q2, and scanning the -
resulting ion fragments in.Q3. The ~-
selected product ion chosen to :
monitor will depend on the intensity
of the ion fragment ‘along with the

‘»poss1b111ty that an’ 1nterference also

has the same fragment ion. Table V
lists the precursor ion and monitored . -
product ion for each analyte.

Determine the retention time of the

‘analytes by injecting a standard’
. solution into the HPLC. During a

series of analyses, the analyte
retention time should vary no more
than 2% from its mean value, on a’
da11y basis. - o :

i

detector response {(chromatographic
peak height or area) and the amount of
analyte injected, encompassing a range
from 1 to. 10 ng for Ion-Spray

- interface and 0.063 to 1.25 ng for -

Turbo Ion-Spray interface. The
response curve can be constructed

E manually or, preferably, by generation

of a linear regression equation by use
of a computer. or appropriate
calculator. Typical chromatograms of

* calibration standards are presented in
.Flgures 5 6 and 13-14. :

Page 23
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F. Interferences

1.0

There are no known interferences originating
from the sample cleanup procedure. However,
interferences can originate from impure

.chemicals, solvents, contaminated glassware,
‘and the HPLC water supply. :

- G. Confirmatory Technlques

1.0

No confirmatory analysis procedure is

included in this method.. 'This method
employs highly specific LC/MS/MS for the
detection mode, coupled with the

. ‘characteristic’ retention time observed for

‘ the analyte on the appropriate HPLC column.

H. 'Time Required

1.0

The sample .extraction and cleanup pfocedure

- . can be completed for a set of seven samples

in an eight -hour working day.

Each HPLC analy51s requires approx1mately
15 -17 minutes. .

I.. Modifications and Potential Problems

1.0

‘Contaminants from chemicals, solvents,

glassware, and the HPLC water supply can
interfere with the analysis. "It is
recommended that a- reagent blank be analyzed

~with an analy51s set to verify that no

. 1nterferences are originating from the °

chemicals and reagents used in this

" procedure. MS techniques are s0'very

sensitive that all glassware should be
solvent rinsed before use to prevent

.inadvertent contamination of control or low

level samples

Analytlcal Method AG-679B was validated only
for the soil type listed in Table I. Other

:-.s011 samples from different locations may
- exhibit binding or interference problems
- 'which were not observed with these samples.

Novartis Number 9-96
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"Bumping” is sometimes observed for soil
samples during the solvent removal steps via
rotary evaporation. Periodic venting of the
vacuum and the use of solvent traps helps
minimize inadvertent losses durlng these
steps : : :

No analyte stability or solubility problems
-have been observed when solutions have been
prepared and stored as detalled in
Section II.J. .

- Long-term optimization of the LC/MS signal
by infusion of a test. mixture of analytes

into the system will result in llngerlng
high backgrounds for the molecular ions.

“ While the background signals will decrease

with time or cleaning of the orifice: plate,

it may be severe enough to affect the

ability to achieve desired signal to noise
ratios for lowest standards. For this
reason it is highly recommended.that .
optimizing/calibrating with analytical
standards be done with dilute solutions and
the optimizing/calibrating time be
minimized. It is also recommended after
calibrating/optimizing with test analytes,
to turn the power off to the electronics,
remove the Ion-Spray interface, and
thoroughly wipe clean the orifice plate-

" using a lint-free tissue wetted with
" methanol. Repeat several times.

This method has been tested on a PE Sciex

- API-III+ LC/MS system using the Ion-Spray or
- Turbo Ion-Spray interface and on a PE Sciex

‘API 365 system equipped with the Turbo._ Ion-’

' Sprxay interface. The ability of LC/MS’

‘systems of different manufacturer to
demonstrate acceptable sensitivity,
stability, and reproducibility is unknown.

The cation ekchange HPLC column may be

" cleaned of bound components by passing 25 mM

Novartis N.umber 9-96

ammonium acetate through the column for
approximately 30 minutes. The column should
then be equilibrated for approximately

_30 minutes with the mobile phase used for
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analysis prior to starting a new sample run
sequence. It is recommended to perform this

. Cleaning procedure on a frequent basis. The
mobile phase may be modified to compensate
for the column to- column variability.

8.0 Reversed -phase columns from other
o manufacturers may be substituted for the
- column used in this study provided that the
analyst demonstrates acceptable peak shape
and sens1t1v1ty

9.0 To malntaln the analytlcal column. 1ntegr1ty,
it is. recommended to flush the reversed-
phase column with several column volumes of .
20% water/acetonitrile to get rid of acid
and non-polar compounds that may strongly
retain in the column. Store the" column,ln
this solvent. '

10.0° . 'The cleanup procedure was optimized for use"
-with the SPE cartridges specified in the
method. * The ability of other SPE cartridges
of different manufacturers to satlsfactorlly.
perform the cleanup steps as written is
unknown.: -

11.0 The HPLC column and LC/MS interface should

- be equilibrated for a period of time before
starting the analysis. This will ensure the
vreproduc1b111ty of retention time and.
ionization efficiency of the analytes
‘Several injections of standard should be
performed to obtain reproducible retention -
‘time and peak area. This is especially
important when the analyst switches from
HPLC system II to HPLC system I. Ammonium
acetate in the mobile phase of HPLC
system II may affect the ionization of o
analytes determined by HPLC system I. "It is
recommended to clean the orifice plate and
plenum chamber with methanol and water to

" get rid of ammonium acetate residue and

. equilibrate HPLC system I for at least one
‘hour before 1nject1ng the samples
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Preparation of Standard Solutions

- All stock solutions are stored in amber bottles in
a refrigerator (< 5°C) when not in use. Mixed.
.standards should also be stored in a refrigerated
(< 5°C). No analyte stability or solubility
problems have been observed in the standard .
solutions used in this study. The mixed standards
are used for fortifications and. as HPLC standards.
(Note:  CGA-353042 quantitative GLP standard was

A"not available at the time of this validation and

" “the qualitative GLP standard was used in this:
study. However, this did .not affect integrity of
the data) ’ : w : E

1.0 . Prepare individual 200 ng/upL stock solutions
for CGA-293343, CGA-322704, CGA-355190,
CGA-353042, NOA-407475, and NOA-404617.
Weigh approximately 10.0 mg of analyte.
Determine the appropriate volume of solvent
to-add using the equation presented below.
The concentration of the analytical standard
'is corrected for its chemical purity.
Acetonitrile is used as the solvent for

- CGA-293343, CGA-322704, and CGA-355190.

""NOA-404617, CGA-353042 and NOA-407475 are
dissolved in 30% water/acetonitrile because
they do not dissolve well in. 100%

"acetonitrile.
" ' - W{(m x P
V (mL) = —9)—-—-x 10°
C (ng/ulL)

Where V is the volume of solvent needed; W
is 'the weight, in mg, of the solid
analytical standard; P is the purity, in
decimal form, of the analytical standard;

C is the desired concentration of the final
solution, in ng/uL; and 103 is a conversion
‘factor

For example:
The volume of solvent required to dilute:

9.9 mg of an analyte, of 98.0% purity, to a
-final concentration of 200 ng/uL is:
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9.9 mg x 0.98

Vo (mL) = X 10°. = 48.5 mL |

200 ng/uL _ ‘ .

Fortification standards are prepared by’
mixing the individual stock solutions and

‘diluting with 30% water/acetonitrile.
- Prepare a 10 ng/pL mixed solution by’

pipetting 5.0 mL of each analyte 200 ng/uL
stock solution into a 100-mL volumetric
flask and then diluting to the calibration
mark with 30% water/acetonitrile.
Subsequent dilutions of this solution with

-30% water/acetonitrile will depend upon the

desired fortification.level(s).

Fortification standards should be prepared
such that no more than 1.0 mL of the
fortification solution is added to a sample.
(Example: For a 20 g of soil sample, the
addition of 1.0 mL of a 0.1 ng/uL
fortification solution will result in a

'fortlflcatlon level of 5.0 ppb.)

Prepare a 1 ng/pL mixed standard for v
generating external calibration curves for

CGA-293343, CGA-322704, CGA- 355190,
' CGA-353042, NOA-404617, NOA-407475 on tHe

LC/MS system. P1pette 5.0 mL from the
10 ng/uL stock solutlons for CGA-293343,
CGA-322704, CGA-355190, CGA-353042,
NOA-404617, NOA- 407475 into a 50-mL

- volumetric flask and’ dilute to the

calibration mark using 10% acetonltrlle/

0.1% acetic. Subsequent dilutions using 10%

acetonitrile/0.1% acetic are made to prepare

" a series of calibration standards

K.. Methods

of Calculation

1.0

| Novartis Number 9-96

Determination of Residues in Samples

1.1 . Inject the sample solution from

Step II.D.2.21 into the analysis _
system. The sample solution may be

. diluted if the analyte response
exceeds the range of the calibration
.curve. The amount of analyte

" injected (ng) is determined by
entering the value of the
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chromatographic peak height, or area,
in the calibration response curve
(Step II.E.3.4) and calculating (by
computer, calculator, or manual
means) the corresponding value of
_nanograms injected. Typical
chromatograms for fortified soil are
presented in Figures 7—12 and 15-16.

Determination of Res1dues in Fortlfled '
Samgles , »

Validate the method for each set of»samples
analyzed by including a control sample-and .

‘one or more control samples .fortified prior

to the extraction procedure w1th 5 ppb or
more of each analyte. 1n s011

2.1 Add an appropriate‘volume,of a

fortification solution (from

Step II.J.2.0) to the sample prior to
any of the cleanup steps. The total
volume of the added fortification
solution should not exceed 1.0 mL.

. 2.2  Proceed with the sample cleanup

Novartis Numbér 9-96

procedure (Step II.D.2.3).

Calculations

Calculations may be performed by computer
program or manually as follows (soil
concentrations are based on their wet
weight) : :

3.1 Calcuiateﬂthe analyte concsntratibn
(in ppb) for field samples from
equation (1): :

A ng analyte found 1
(1) ppb analyte = . — X =
o g sample injected R

where R is the recovery factor
expressed in decimal form (i.e.,
0.8 = 80%) and is calculated from
equation (3), and the chemical purity
of- the analytical standard has been
accounted for in the preparation of
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(4)

(5)
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Aeg soil injected = g X
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the standard solutions. The use of
the recovery correction factor “1/R”
is left to the discretion of the
study director. :

The grams-of sample-injected for soil
is calculated from equation (2).

i

\
£

where, g is the grams of soil (wet
weight) used, V; is the volume (mL)
injected onto the HPLC column, and Ve
is the final volume (mL) of the
cleaned-up sample (from

Step II.D. 2.20).

The recovery factor, expressed as a
percentage (R%), is calculated from

. fortification experiments and is

. Presented in equation (3).

ppb analyte found - ppb analyte (control)
ppb analyte added

R =

The amount (ppb) of analyte found is
calculated from equation (4).

ng analyte found
g sample injected

ppb analyte found =

Residues of degradates_found in test
samples may also be expressed as
parent equivalents by multiplying the
amount found by the ratio of the
molecular weight of CGA-293343 to that
of the degradates (equation: (5)).

MW (p)

ppb CGA-293343 equiv. = ppb metabolite X
MW (m)

where MW(p) is the average molecular

. welght of CGA-293343 (291.71) and MW(m)
is the average molecular weight of the
degradates, 249.67 for CGA-322704,
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247.70 for CGA-355190, 115.13 for :
CGA-353042, 246.71 for NOA-407475, and
236 63 for NOA- 404617

The accuracy of the method is
determined by the average recovery of
the ‘analytes fortified into the test
substrate. The precision is estimated
by the relative standard deviation of .
the determined concentration. -

If background interference is found in
the matrix blank (soil control), it
will be reported in the data table.

In addition, an indication must be

made as to whether or not these
amounts were taken into account in the

-recovery calculations. The decision

of whether to subtract any amount
found in the matrix blank from the
recovery sample(s) is left to the
discretion of the study director.’
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TABLE II. HPLC SYSTEM I AND OPERATING CONDITIONS

This system is used for the determlnatlon of CGA 293343
CGA-322704, CGA- 355190 and NOA- 404617 :

Instrumentation: = :
Perkin-Elmer Series 4 Gradient Pump -
'~ Perkin-Elmer Series 200 Autosampler
Eppendorf Model CH-30 Column Heater -

Operating Conditions
Column Heater: 30°C
‘Injector Volume: 100 1L (w1th Ion- Spray) 25 uL (w1th Turbo
Ion-Spray) : : A , e .
Mobile Phase Flow.Rate: 1 5 mL/mln ST s
Column: Inertsil ODS-2 guard column (cat# 0296 Cs, Metachem)
equipped with a guard column holder (cat# 5001 CS
. Metachem)
- Inertsil ODS-2, Sum 100x4.6 mm (cat# 0296 100x046
Metachem)
An Upchurch (A-318) pre-column fllter (0.5 um) is
also installed between the autosampler and columns to
prevent fine particles from the sample blocklng the
columns A

0. 1% acetlc acid in water

Mobile phase A
o : 0. l% acetic acid in acetonltrlle

B

Mobile Phase Gradient Program:

T1me (min, ) % A a $ B . Curve
o 90 10
3. 30 70 1
3 30 70 S
0.1 ~ 90 10 0
8 90 10 ' B
Total Run Time:" 15 min “ : S
Analyte Retention Times: CGA-293343 4.5 min
' : L S CGA-322704 4.8 min
"CGA-355190. 4.9 min
- 5.8 min

- NOA-404617
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. ~ TABLE III HPLC SYSTEM II AND OPERATING CONDITIONS

This system is used for the determination of CGA- 353042 and
NOA-407475.

Instrumentation: . ,
Perkin-Elmer Series 4 Gradient Pump
Perkin-Elmer Series 200 Autosampler
Eppendorf Model CH-30 Column Heater

Operating Conditzons
Column Heater: - 30°C : ‘
Injector Volume: 100 uL - (w1th Ion- Spray) 25 uL (w1th Turbo
‘ Ion-Spray) , _ 1
Mobile Phase Flow Rate: 1.5 mL/min : o -
Column: An Upchurch (A-318) pre-column fllter (0 5 um) is
installed between the autosampler and columns to
prevent fine partlcles from the sample blocklng the
columns.
Zorbax SCX guard column (cat# ‘820850-904, MAC- MODV’
Analytical) equipped with a guard column ‘holderv
(cat# 820582-001, MAC-MOD Analytical)y : ;
C Zorbax SCX, 5 um 150x4.6 mm (cat# 883952-704% Mac- MOD o
. Analytlcal) , _ .

Mobile phase C = 50% acetonitrile/25 mM ammonium acetate.
Total Run Time: 15 min o 3 ~ :
Analyte Retention Times: ' CGA-353042 9.5 min

: - : NOA-407475 - 10.5 min
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TABLE IV. MASS SPECTROMETRY SYSTEM AND OPERATING CONDITIONS

' LC/MS/MS

Instrumentation:‘

PE Sciex API-III+ Triple Quadrupole Mass Spectrometer

Ion-Spray Liquid Introduction Interface : i

Instrument Control and Data’ Collectlon Apple MacIntosh
Computer Model Quadra 950 ' :

Software:_

Apple System 7.5 -
Calibration and Mass Tunlng Tune 2.5
Acquisition: RAD 2.6

Quantltatlon. MacQuan 1.3

All software programs are written and prov1ded by PE Sc1ex .

- except the system software by Apple.

Different versions of the system and applications software may
be used provided they are able to collect and process the datav

properly.
Operating conditions:

Ion-Spray Interface (used when LOQ is 5 ppb or more)
Interface Heater: '70°C

Curtain Gas Flow: 1.0-1.2 L/mln ,

Nebulizer Gas Pressure (Nitrogen) : generally 40- 45 ps1
(optlmlze for maximum analyte response)

Turbo Ion-Spray Interface (used when LOQ is 1 ppb or more)

Interface Heater: 70°C B
Curtain Gas Flow: 1.0-1.2 L/mln

Nebulizer Gas Pressure (Nitrogen) : 'generally 40- 45 p51
(optimize for maximum analyte response)

- Auxiliary Gas PressureA(Nltrogen) 7 L /min |
Nebulizer Temperature 500°C I
Delta P: 1.5 inches of water

LC Flow into the Mass Spectrometer split the LC flow so that

approximately 40 uL/min is directed towards the interface

- plate (a small amount of 11qu1d w1ll just be v151ble on the
plate surface) ,
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. TABLE IV.

 MASS SPECTROMETRY SYSTEM AND OPERATING CONDITIONS:

Q1 293343
- positive .ion* four analytes *=* analytes***
ISV 4500.00 4500.00 - 4500.00
IN 650.00 650.00. 650.00
OR 50.00 60.00 4900
RO - 30.00 30.00 .30.00
M1 1000.00 150.00 150.00
RE1 118.00 122.50 122.50
DM1 0.20 0.15 ~0.15
R1 27.50 26.00 26.00
L7. -35.00 ©22.00 22.00
R2 ©-20.00 19.00 19.00
M3 1000.00 150.00 ' 150.00
RE3 . 124.60 120.00 . 120.00
DM3 0.13 0.15 0,15
' RX -10.00 0.00 - £0.00
. R3 -70.0 13.00 7 13.00
L9 . -250.00 © -250.00  1250.00
FP  -250.00 -250.00 -250.00
MU  -4600.00 -4600.00 . - -4600-00
cc 10 1 R
CGT off ca. 225-235 ca. 225-235

LC/MS/MS

(Contlnued)

Typical State File Values

File for first

File for last two

Notes:

State file vaiues will vary slightly from instrument to 1nétrument(
These values may need slight adjustment during regular instrument
optlmlzatlon procedures

. *

needed to generate the Q3 product ion.

** This group includes CGA- 293343

NOA-404617
*** This group includes CGA- 353042 and NOA-407475

Novartis Number 9-96

This state f11e is used to turn on and: off argon colllslon gas -

CGA- 322704- CGA-355190, and
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'  TABLE V. MONITORING IONS AND ACQUISITION 'PARAMETERS
< (LC/MS/MS)

For CGA-293343, CGA-322704, CGA-355190, and NOA-404617

Ions Monitored:

Molecular Ion

Product

Analyte Exact Mass v
’ - (Mode) Ion |
, Monitored
CGA-293343 291.02 292.2 (pos. ion) -210.8
CGA-322704 -249.01 249.8 (pos. ion) 168.8
CGA-355190 247.02 .247.8 (pos. ion) 174.8 "
NOA-404617 235.97 236.8 (pos. ion) 174.8
- RAD Acquisition Parameters:
" Mode Duration ADC’'s Threshold
Profile 11.20 None 0 Counts
.Period Name Scan Type Duration State File
Period 1 QIMI 0.1 Q1 pos ion 293343
Delay Acquire Scan Rate +.Dwell -Time . Pause Time
0.0 0.1 1.00 499.98 0.02
Step (a.m.u.) Mass width - -~ ~ Defect’ :
1.00 400.00 0.00 0.00
" . Period Name Scan Type Duration . State File
"Period 2 MRM ) 8.48 . 293343 first group
-Delay Acquire Scan Rate’ Dwell Time Pause Time
0.5 . 15.0 0.80 249.98 . 0.02
.Step (a.m.u.) Q1 Mass Q3 Mass . Defect -
.1.00 292.20 210.80 . 0.00
: 249.80 168.80 0.00
. 247.80 174.80 0.00
' 236.80 174.80 0.00
‘Period Name Scan Type Duration - State File
Period 3 . QIMI 0.1 Ql pos ion 293343
Delay Acquire Scan Rate Dwell Time Pause Time
0.0 . ) 0.1 1.00 499.98 . 0.02
Step (a.m.u.) . Mass. Width Defect
: 1.00 400.00 0.00 0.00
Note: Period 1 and 3 are used solely to turn on and off,

respectively, the argon collision gas needed to -
'generate the Q3 product ions. :
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MONITORING IONS AND ACQUISITION PARAMETERS

(LC/MS/MS)

(Continued)

. For CGA-353042 and NOA-407475

Ions Monitored:

- Page 42 of 159

Exact Mass

Molecular Ion

Analyte Product
) (Mode) . Ion
. : R -Monitored
CGA-353042 115.07 115.8 (pos. ion) 86.0
NOA-407475 246.03 247.0 (pos. ion) 160.8
RAD Acquisition Parameters:’
‘Mode Duration ADC{s Threshold
Profile 11.20 None 0 Counts
Period Name Scan Type Duration State File :
Period 1 QimMI1 0.1 Ql pos ion 293343
Delay Acquire Scan Rate ‘Dwell Time Pause Time
0.0 0.1 1.00 499.98 0.02
Step (a.m.u. ) Mass ‘Width Defect
1.00 400.00 0.00 0.00
Period Name Scan Type Duration " State File
~ Period 2 ' MRM 10.0 293343 second group
Delay Acquire Scan Rate Dwell Time Pause Time
: 0.0 15 1.00 249.98 0.02
Step (a.m.u.) Q1 Mass Q3 Mass . Defect .
1.00 247.00 160.80 " 0.00
) -116.00 86.00 . 0.00
Period Name Scan Type Duration State File
Period 3 QIMI 0.1 ) Ql pos ion 293343
Delay Acquire Scan Rate Dwell Time Pause Time
o 0.0 . - . 0.1 1.00 499.98 0.02
Step (a.m.u.) Mass Width Defect
1.00 400.00 0.00 0.00

Note:

Period 1 and 3 are used solely to turn on and off,

- respectively, the argon collision gas needed to
generate the Q3 product ionms.
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