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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Primisul-ﬁiron-Methyl and Metabolites

MRID #: 420401-02
Matrix: Soil

Analysis: LC/MS/MS

This method is provided to you by the Environmental Protection Agency's {(EPA)
Environmental Chemistry Laboratory (ECL). This method is nof an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration. -
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt.elizabeth@epa.gov. ‘
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ANALYTICAL METHOD _ C'C'Si_l‘ |

" Method No CIGPSM1 -~ .70 1 /Wl @it
Subject:  Determination of Primisulfuron-Methyl (CGA-136872) and its Metabolites
in Water and Soil by High Performance Liquid Clircmatography
Thermospray Mass S_peetromegy (TSP-LC/MS)

Revision No: 2 . EffectiveDater 6/161  Supersedes Rev. | (Dran)

. INTRODUCTION/SUMMARY

" EXACT GOPYOF Guluuwwn 4 00
: . .. pam S s At/ AREE
A. Scope . T :f- ! g on

This method is used for the determination of primisulfuron-methyl (CGA-
136872, 3-{4,6-bis(difluoromethoxy)-pyrimidin-2-yl)-1-{2-methoxycarbonylphenyl
suifonyl] urea) and its metabolites CGA-191429 (2-{4,6-bis{difluoromethoxy)-
pyrimidin-2-yljaminocarbonyl-aminosulfonylbenzoic acid), CGA-120844 (methyl
2-{aminosulfonyl]benzoate), CGA-177288 (2-{aminosulfonyl[benzoic acid), CGA-
171683 (4,6-bis[difluoromethoxy}-2-aminopyrimidine), and CGA-27913 (1,2-
benzisothiazol-3(2H)-one, 1,1-dioxide) in water and soil with high performance
liquid chromatography/mass spectrometry (LC/MS). A thermospray interface is
used to introduce the HPLC column effiuent into a triple stage quadrupole mass

S spectrometer, (TSP-LC/MS/MS). The structures and chemical names of the
compounds are presented in Figure 1. ‘Five analytes are analyzed by selected
ion monitoring in one run by either negative ion MS, negative ion MS/MS, or
positive ion MS/MS. The sixth analyte (OGA-177288), is analyzed by negative
ion MS/MS using a dlfferent analytical column and mobile phase composition.
The approximate instrument detection limits and detection method used for
each compound are summarized in Tabies IIl and IV. Reporting limits of 0.05
ppb and 0.5 ppb are obtained for all compounds in water and sail, respectively.
Method development work for the extraction and cleanup of the analytes from
water and soil was conducted at CIBA-GEIGY. Method validation and all
LC/MS work was conducted at ALTA ‘

This method is restricted to use under the supervision of analysts experienced in
the operation of TSP-LC/MS/MS. " . .

Prepared by: Robert A.-Bethemy

Management Approval: .r’_, V. ! /z( Date; 7-7-7/
QA Officer Approval: ‘ :
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1. T"Water E ' _ . l)

A 100-mL aliquot of a water sample is made acidic with phogphoric acid
and extracted with methylene chloride and then ethyl acetate, The organic
extracts are evaporated to near dryness on a rotary evaporator and the:
~ residue is redissolved in 1.0-mi. of acetonitrile. Just prior to analysis, a 200
ul sample aliquot is taken to near dryness and then re-diluted to 200 ul with
. _02M NH,OAc. The extract is then analyzed for parent and four
 degradation products by high performance liquid chromatography/mass
' spectrometry (LC/MS). A second 100 ul aliquot is also taken, brought to
“»  complete dryness, re-diluted with 100 ul of 0.2M NH,OAc, and analyzed for
' CGA-177288 by LC/MS on a different LC column in an acidic mobile
- phase. Aﬁowchanforthlsprocesseanbefoundml"'gureIoftl:us '
method. : . -
2 Seil . .. . e o -
Soil samples (20 g) are extracted at room temperature with mechanical
- shaking in S0-mL of 20% (v/v) methanol/phosphate buffer (0.03 M, pH
~ adjusted to 6.0). After centrifugation, a 25-mL aliquot of the soil extract is
- diluted with water, acidified, and then extracted with methylene chloride
and then with ethyl acetate. The organic extracts are evaporated to near
dryness on a rotary evaporator and the residue is redissolved in 1.0-mL of
acetonitrile (ACN). Just prior to analysis, a 200 ul sample aliquot is taken
- to near dryness and then re-diluted to 200 ul with 02M NH,OAc. The
emaaismenanalmdbyhighpeﬁomaneeliquidchmmatographymass
- spectrometry (LC/MS). A second 100 ul aliquot is also taken, brought to
complete dryness, re-diluted with 100 ul of 0.2M NH,OAc, and apalyzed by
LC/MS with a different LC column in an acidic mobile phase. A flow -
. chmforthmprmessmbefounde‘gureZofthlsmethod. -

C._afm

‘ The tonc:ty or carcinogenity of each reagent used in thxs metbod has not been

~ precisely determined; however, each chemical compound must be treated as 2 -
potential heaith hazard. From this viewpoint, exposure to these chemicals must

_ be reduced to the lowest possible level by whatever means available. The = .-
- laboratory is responsible for maintaining a current awareness file of OSHA -

- regulations regarding the safe handling of the chemicals specified in this

- method.. A reference file of available material data handling sheets should be
. avmlable to all personnel invoived in the chemical analysu. '

% -, .- oL .
[ - . ' -
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e 1. - Botile,. amber Boston mund, appropnate size for-storage of standard
RO LU -soluuons. IR g

'_‘;!‘-'T : cow f2. Bottl- *polypropylene. vnth ap, appropnate stze for’soll :nraeuom.
i ~i 3 " (i'.‘e;mfuge., IEC Centra 8 (lnternanona.l qupment bor;);rauon) or
P f ' eqmvalent. L ,' SRR __‘-; .
\‘-;"gﬁi_’_,‘ i a, ﬁaslr, cGusd bottom, SOO-mL o
: 5 § }J'-'la.sk. tE.'rleumeyer. ZSO-mL' "' " A : 1,"’:'
6. Funnel, filter. : J e
_ 7 Funnel, separatory, ZSO-mL. _ e, 5 B
- “ . ‘8‘., _Glass wool (Fisher mt. #11-390) or equxvaient. - ’&‘, .

Cale [

9 Mechamml shaker. orbnal (Fisher mt. #12-812) or- eqmva]ent.
LIO. pl-I suek. Cormng (Flsher eat. #13-641-536) or equwalenr.

ff-r'..-'*',’_ R .
RETA ll Rotary evaporator Budu (Fisher cat. #09-548-1051'-’) of eqmvalenf.
S A .‘-u] B Cor SR et
ey 12. Tube. coneenu'anon/eenmfuge, SO-mL (Fisher cat. #05-538-408) or
-._r‘ : equrvalent. P - . Sl
i) n L s T g SRR YO |

. Syringe, Sl plasuc, (BD #9503) or equml,m_ Ly |
14. Filter, syringe, 0.45u (Gelman 4472 Acrodisc 3 CR PTFE) or equivalent.

£ 1
[

T E:“ . 155 Balance. Analyuml, capable ofwelghmg to the nearest 00&)1 g.
ﬁ,.. »:v."“k '16. Vialk, 1- mL (Waters 78514 ?r equ.lvalent) . ;i . ' ‘
N - .17 V‘a!s, 4-mL (Waters 72710 or equlvalem) Q_ T -l
“ .-18.} Inwvo!ume inserts (Waters 72704 or eqmvalent) i "
| _' 19. Caps wnh sepra (Wate'r:‘l.?;OlO or equwalent) R
EXACT COPY OF ORIGINAL
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Acetone, Opuma grade (Fnsher cat. #A929—4) or equ:valent.
Aoetomu_'l.e, HPLC grade (F'.lsherncat. #A998-4) or eqmvalem.

. Ethyl ‘Acetate, HPLC grade‘fFisher cat. #5'195-4) or cqui'va!ent.
: Methylene chlonde, H:PLC grade (Flsher w.. #0143-4) or eqmvalent.
' Methanol, HPLC grade (Fisher cat #A452-4) or equivaleot. . .. .

Ammomum acetate; crystals. (EM Science cat. #AXIZZO-I) or eqmva.lent.
Extracuon solvent (SOl.l) 20% (v/v) methanol/phospha:e buffer.

HPLC mobnle phase, 0.2M ammonmm acetate. Dissolve 15.4 grams of
ammomum aoetate m 1 L of water. . . ,

Phosphate buffer. 003 M, pH = 6.0 * 0.5 Dissolve 2.1 grams of sodium

- phosphate monobasic monobydrate in 500-mL of purified water. Adjust the

. pH1o 6 0= 0.5 withi phosphonc acid and sodium hydroxide.

10,

1L
. equlvalent. CT

12

S 13,

Phosphone aud. 85% (Conc.) (Fisher cet. #A242-1) or eqmvalem.

. l% (v/v) Phosphonc aexd/water

Sodium hydrox:de, reagent grade, 50% (w/w) (Flsher cat, #85254-500) or

v."*

Sodivim: phosphate monobasw. monohyd:ate, (Flsher cat #8369-500) or
eqmvalenr. ‘. : ' . -

R

Sodmm sulfate. anhydrous (Fisher cat, #8421-3) or eqmvalent. -

14. Water, dxsn]led. HPLC gmde, or punfied in-house wuth a HYDRO"'
' purification system, or equ:valent. . ,
LIS CGA-136872. CGA-191429 CGA-120844 CGA-117288, CGA-171683 and
- CGA-27913 analytical standards, CIBA-GEIGY Corp.. P. O, Box 18300,
,Greensboro. NC 27419 ‘ » o
K o * " . EXACT COPY OF ORIGINAL
mmm:p_’hi:. n"o'r.jr;-c' r‘c; 2, ""‘-"”."".. [P
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111 " Weigh a 100 g aliquot of the water Samiple into a 250-mL
.« - . Separatory funnel (Note: A smaller aliquot may be used, but this
<& -0« will increase the limit of determination in ppb for the analyte. A
.. larger aliquot may also be-used to increase the sensitivity of the o
<077 % analysis).  Alternatively, measure out in a graduated cylinder 100- -
... . L of the water sample and transfer to a 250-mL separatory '

e, funnej. :

.- ™12 -Add 20'mL of cone. phisphoric acid and shake o mix. The pH of

#4715 ¢~ Extract the sample with a second 75-mL aliquot of me

».1,. the aqueous solution should be. < 2.5, Sample fortificatian, if
S0 tequired, should be done at'this time (refer to Section: III.Jum.Z.O)_

TRt

13 ¥ Add 75-mL of methylene chloride, Shake for thirty seconds. Allow

the two phases to séparaté. A smaller volume of extracting solvent
.. - may be used if satisfactory recoveries are demonstrated in the field
_ . :“‘. ‘_mqﬁ‘wma;;' L L - ' -
14 " Place a small glass wool phug into a filier funnel Add .

s ... - approximately 50 g of sodium sulfate, and rinse with- approximately
T WS "2 10-m of methylene chloride! Drain the lower organic layer

through the sodium sulfate into a S00-mL round bottom flask.
thylene
chloride. Follow the directions in Step 13 and collect the organic
‘ phase into the same 500-mL flask. Rinse the sodium sulfate with
¢ w3 an additional 10-mE of methylene chloride and drain into the 500~
mL flask, _
T E

16" 'Add 75.mL of ethyl acetate. "A smaller volume of extracting
solvent may, be used if satisfactory recoveries are demonstrated in

P,

e e r

© ;w5 “'the'field matrix spikes. Shake for thirty seconds.- Allow the two

i

Ap e

 phases to separate.” Drain the lower aqueous phase into a 250-mL
erlenmeyer flask. Drain the organic phase through the sodium
sulfate (pre-rinsed with approximately 10-mL of ethyl -acetate) into

PRV o
SR

1.4.

» "= s & - the 500-mL flask containing the organic extracts from. Steps 1.3 and

vy

" TNTaol NumMaco AE TBhrce rel s ]

L7 Pour the aqueous portion back into the separataey funnel, (rinsing
. the erlenmeyer with ethyl acetate), and extract the aqueous sample
© - ‘with a second 75-mL aliquot of ethyl acetate. Follow the directions
-« provided in Step 1.6 and coilect the organic into the same 500-mL

- ] ".' ﬂuh .

X fas . 7‘/-2.‘2/

i < - oy v g g s P WYy
Tt RTINS TR G R A R R AR AR

)T - -
~oe e . -
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TNTOl

18

197

‘110

111 .

L12

113

114

s

116

119

120

-

Rinse the separatory funnel with ethyl acetate draining through :he

" sodium sulfate iv-o the 500-mL flask. Rinse the sodium, sulfate

three times with appromnately 10-mL of ethyt acetate exch,
Repeat this procedure using methylené chloride.

. Remove the orgamc solvents from'tke sample by placmg the 500-

mL flask on a rotary evaporator with a water bath temperature of
approximately 35°C. Remove the flask when approximately 5-mL -
remain, Note: Do not allow the extract to go to dryness in any of

- the ooncentrauon steps.

. Transfer the extract to a SO-mL conoentrauon tube, rmsug the : .

round bottorn 5 tmm with appronnmely 3-mL each of acetone. .

-Add a,.gro:umately 2- mL of acetomuile to lhe oonoenu'anon mbe. {

. Place the tube ona rotary evapomor (water bath tempemure of . -
'approximately 3S°C) and remove the soivent until just under 2-mL :

remms.

'Rmse the walls of the mhe wuh appronmately 6-m1.of aoetomtnle

Plaee the tube on the rotary evaporaror (water bath temperamre of -

- approximately 35°C).and remove the solvent until just under 1- mL
: rema.ms. ‘Remove the tube from the evaporator

Adjust Lhe volume to l O-mL wnh aoetommle.

Transfer the contents to a ﬁve-mL synuge with a 0.45 micron filter

_a.nd oollect t.he ﬁltered extract into a 1-mL vial. .

. Store the aoetomtnl- extract at less than 5 degrm C umil the day
of analysrs.

| On the day of "~ nalysis for all analytes exoept CGA-ITI‘ZS& aliquot

200 ul of the =.ract into a 1-mL autosampler vial and conceatrate

' to near dryness (meniscus at bottom of the 1-mL vial) with
mtrogen. Adjust the volume back to 200 ul wuh 02M NH.OAc.

Analyze by LC/MS using the HPLC oondmons in Table Iand -
LC/MS condmons in Table m,

On the day of analysis for CGA-177288, ahquot 100 ui of the

extract into a 1-mL autosampler vial and concentrate to complete

-~ dryness with nitrogen. Alternatively, a 100 ul aliquot may be taken
. to dryness after step 1.16 and stored aooordmg to 1.17. Ad]ust the - -

volume back to 100 ul with O.ZM
CT.COPY 0!' ORIGINAL

e ooz, ?/7157

NG - Toe . o,
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——e ALTA

O e e _‘_LC/MSca:I:m-TaHeIV e T e e e
S s : Crom ot Ty ey "I- ."".} I8 7.l
St —t-i 'xy.'fi‘.'a., L N TR R
P &aﬂ AL P :‘m-‘: . .»" SRR T ':
..*" " .' b3 "?‘-”""’.;‘1 Lo 00 St S § Py
2.1 Wenghzogoisoilampkmoazso-ml. polypropyleneeentnfup
R T " bottle, quﬂeﬁmlﬁcamtfrequued.shouldbedoneatthlsnm
P (refertoSemonlLlZ.O).
LR AL L :«r A SR SR N F L S W s
zz~ -AddS&dethesilemunonsolvent. Placethemponl.he
’ bottle. Place the bottle in an orbital shaker and shake the sample
fortwohousatmmeramre.mzs‘cmheshakerhasa
N '. ‘«":" = mr m - [ . l-k. L.A-:
N ‘;'r:* S
- 23 Removetbnmphﬁ'omtheshakar Place the bottle in the
. v, centrifuge st apprommately 4000 rpm ior approximately 10 minutes,
or at an altermate speed and time if the results are considered -
o n;f" ' sansfaaoty.r;}‘;-v..:-,::"n ;-:-. A
NPEDARTS O DR TS S SRR NE R
‘2.4 _ Add?S-dewats.Z.o-mLotconc.phmphmcaad.andzs-mL
of the supematant from Step 23 to a 250-mL separatory funnel
R " (' Shake the contents w0 mix. 'I'hcpl-loftheaqueoussolnnonshouﬂ
be < 25,
R R S TR Gt pe AT s ) LR

,2.5 Theremamdctofﬁedmppmdnrenldmmltothe

P . ’ - n ¢ . . . . — - e b
RIS VI B R y. e e Sany S S
o ’ - . ; LR -

. e T i (o]
JUN S SRR D 5 A
oAty Yo i a WA
. - ) e m B
[ XTI TR SR B S o4 Ry
3 TN e NS
N ~- r.
N7, TP S NI SR
- - e .- e . et R - . T .
"-;:1.\"5"?*';,' L "':J\..'-. - ‘I'\.q U( R, d:- e {:_
) . ,h -
7 - Y
s T ol TN

A x '

TMATM

- 121 . Analyzetle/MSusngtheHPLCmndlmmmTableﬂand‘

> procedure for water. At this point refér to Step 13 above (the
methylcne chhndeutramn)andfonaw Steps 13 through 121.
R ETR N SR KA 0 S S

N = L.
.’.. ‘--'-r-o N

‘5'-‘-5 ,—f.'T:{ . ‘3'. “*'rv-r’”) Ry 5 .-fJ\. , - £ é’ff y

ohe el g6 EXACT\CGPY OF UaiLh .

ey

wp G e ST FLR

[ TR T e T }')‘
P
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- - . noa .
N R L SRR .o
Yy
B . - -t - H - e
LI P ' C ~
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D. Iostrumentation >+ - -7 . e A

See Table I for a description of the HPLC system and chromatographic

‘conditions for CGA-27913, CGA-191429, CGA-120844, CGA-136872, and
~  (CGA-171683. See Table I for a description of the HPLC system and
chmmmographc conditions for CGA-ITRSS. :

Inordertoadnevemnmnmsenmmtyandq)euﬁatyforthese analytes. it
hasbeennmxytoopetatethemumemmbothpoauveandnegmve :
ionization modes. With the exceptions of CGA-27913 and CGA-171683, all
- data is collected using MS/MS techniques. Tberearetwopnmaryrmons
: for employmg MS/MS l.echnology

- ﬂermmpray ionization is a 'soﬁ mmuon techmque, mnch like
. . chemical ionization, and usually results in only one ion for
“ * detection.. MS/MS induces additional fragmentation on thision . - -
(GD)and.therefore,pmﬂeeaddumlmassspecmlmformnon .
for eonﬁrmauon of ana.lyte 1dennty )

. - Duetothehlghehemwulspeuﬁatyot'thetechmque.detecmr
" . - poise is dramatically reduced and signal to noise is enhanced. This -
mmmludstolowerdetecﬂonhnntsandgreaﬂyredueeuhe '
- occurrence of interferences.

- CGA-27913 and CGA-171683 do not yleld adequate product ions for
analyms by MS/MS. SR

Standard mass spectrometer source tumng ted:mques are used for .
thermospray mass spectrometry. Mass calibration is based on the most
recent FC-43 calibration by electron impact ionization. Mass calibration’

. may be checked in TSP mode by checking background ions at m/z 59, m/z

. 187, and m/z 269. Normally, no calibration adjustments are necessary. :

Wheén the instrument is operated in the product ion mode (MS/MS),
‘quantitation is based on the area of the product ion resulting from the

_ collision induced dissociation (CID) of the protonated molecu.la.r ijonor
| ammonmm adduct ion (precursors). ‘

R . - Exacrjomopc-..“..;r

© TATAl NIMRFR NF PAARES ¢ .73 maee -~ [ Ax
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¢ e

Switching times must be selected so that an nmumber of scans

. precede and follow each peak to be quantified. See Table Ul for a
.description of the scanning modes and switching times for the mass
cSpectrometer. | . L Gatg o fho v T T

The analysis for CGA-177288 is performed by negative ion MS/MS. See
Table IV for a description of the thermospray and instrument operating
conditions., - ,

. T W

Extensive optimization snidi&’were—pet-f;m'ned to detenmne the best
operating parameters for each of the six analytes. In general, CGA-177288
.and OGA-27913 give optimum response at high ion source temperatures,

" . with the remaining compounds (especially CGA-120844) optimizing at

cooler source temperatures. On the Finnigan TSP2 interface, a source
temperature of 260°. C. scems to provide the best results overall, The
optimized values for the TSP vaporizer may vary with time, In general, the

., * Optimum vapofizer temperature is found to be approximately 15 degrees C.

below the take off temperatire as evidenced by the m/z 59 reagent ion.

- With the Finnigan TSP2 vaporizer with a sapphire tip, 100° C. is usually the

best setting.

- *See'Table I and Table IV for & deseription of thé opetating parameters

e + .
S T .

| 41", Determine the retention time of the

for the thermospray interface and mass spectrometer.. = ...

' 5 7 3 . PPN y- - ‘.. -
. .
- ~y

- M SR U
 re . [ the analytes by injecting a
"v; o standard solution.- During a series of analyses the retention time

-

- ,'_:~-;~ P shopld vary no'more than 2% from the mean value, on a daily

basis.

CaTe et

e P L R anak: T o rj E A BN J. SRDC
S DU L EGETS 0 et P T LIRS
e vt oot e, ZEACT COPY OF Ualea. ol
. - ORI E N 'c?/ ?II 2/
2T L LR
‘T'-" ‘;
3y -
Al .
.

TOTAI NIMRFR NFAPORER TS ™ 'L dnae
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/

/

0o2:
0224
— — — _ALTA.
During the course of the analytical run for primisulfuron-methyi and four of
its degradation products, the instrument must be switched from negative ion
(QIMS), to positive ion MS/MS, and then back to negative ion (QIMS).

§ o

el I
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TATal

- 42 ' Calibrate the instrument by using the average response factor from

- detector response (chromatographic peak area) and the amount of -
analytcmjectedenenmpamngamge&ommxngtoSng.(SO-ul'

.injections). 'If the standard deviation for the three point curve is

©S0 07 7T less than 209%, then the method is considered to be linear. A

i ,'broaderconcenu'monrangeforthethmepmntcummaybeused
’ ‘prov:dmgthatthedewctormponseremmnshnw

"_43 Genera!ly. analytes should be ah'brated relat:ve 0 the average
-+ response factor from the two preceding standards and one standard

" following. In any event, the three standards used must be of three

different concentrations encompassing the range of calibration.

" 44 - Sample screening for none detectable amounts may be employed
. "without regards to the 209 RSD criteria, providing that the low
standard (2.5 ng/mL)yteldudequatengna.ltome(geaterthan
0 Sl)foreachanaly!e.

E .lmsﬁmnm Lo

1. There are no k'nown mterferenees ongummg Erom the sample cleanup
: _procedure ‘ N . .

Y

2. Interferenm have been observed for CGA-27913 at conoenu-auo l&
o .than the repomng limit for soil and water.

" FE Qmﬂmmmﬂh@mm& :'f*:F'“' - .r‘J
.- Although o aiternative techmqua exist, this mcthod prcmdes detection

" based on lnghly speqﬁc negative ion or MS/MS techniques. In addition,
retention time data is also avaﬂable for confirmation. ,

-

»

. - '_ N . ' . FE
B o . S b . R
. - - . B . A © .
e o " o B : 2
E LY . - - - N "

E 1.‘- ‘The sample cleanup procedure can be completed for a set of exght samples '

in ten hours.

minutes.

3. '-‘Eaeh‘LC/MS analysis‘for CGA-rmss requi:aS minum

it .+ EXACT QOPY OF ORIGiI.AL
. X : m-- ‘9 - B 7

R Rt

NIIMRER NE PARES 1C 27 . oAnc |

13

pa Ear.h I.C/MS analysxs for paxem a.nd four degradauon pmducrs requires 20 _
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l-!. Mog;ﬁmgm and Potential Problemss ~~ .0

J"

5

1 Degradauon ofOGA-Wlsobservedmaqnmsomnom within a

N .‘relanvelyshonume(lmthannhm) “Therefore, extracts are stored in
R lw%acetomuﬂemtheﬁ'emrunﬁlthedayotmlym. Prior to analysis,
- anahquotoftheexmutakentoneardrymandre-dmolvedmm

NH,0AC

2. Stocksolunommustbepmparedml&)%mmuﬂemdstoredmthe
."." “freezer. LCMS analytical standards should be prepared in the initial
-+~ mobile phuc Eromthestocksolunonmry?zhnunorsooner

~ - 3, -CGA-171683 will only partition into meth;denc chloride. OGA-177288 and

- CGAZWﬁdomtpmunquanﬁtaﬁvelynmmﬂhylenechlondeand
a,‘_,_. requuetheadditionalethylacetateumom. —.-_,_‘:

4. Due to the volatility of CGA-171683. dosemvmofamplus -
' required during concentration steps. The evaporation techniques used:for »
the sample aliquots prior to analysis is critical Autosampler vials (1-mL) .
.-~ are used for both analyses. For CGA-177288, the 100 ul aliquot must be
i - takenmcmnpletedlymmordumavmdsimlenbamdumg :
, analysis, For the parent analysis, the 200 ul sample aliquot mmist not be
-+ . taken down beyond 20 ul or the recovery for CGA-~171683 will drop below .
- 50% Inal-vaiaLZOulremumwhentboﬁmmdmthe
bottom of the vial.

5. nesuggﬁtedopemnngtempemmmmdewlopedfwszmngSPz
source as a result of extensive optimization studies. In general, those
analytes run by negative ion optimize at "hot" source temperatures, and
thoscnmbypo&uvemnopnnnuat “cool” temperatures. : The suggested
temperammaretheteforesetatanmtemedntevahe. o

6. Enhancement of signal has been observed for CGA-120844, CGA-177288,
_ and to a much lesser degree, the parent compound. ‘For CGA-177288,
: ' taking the extract to complete dryness and injecting into an acidic mobile
. phase has corrected the.problem for most analyses. - Recoveries for. CGA-
120844 were observed to be as lugh as ISI%dumgwatermethod

validation..
‘,..'n.:"__ M i.'- P Se, T . [ T - N B .§ -
C ' JLACT PY O Uitanns .
K - : .' P
) T Y Ity - ST 7(?/ 7/
. lea y :
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* +- v ¢

Caw
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A 1 mg/mL stock solution for each anaiyte is prepared by dissolving

.25.0 mg.of pure material into 25-mL. of acetonitrile. If the compound purity
_ is certified at 96% or greater, the weight may be used without correction to

calculate the concentration of the stock standard. Transfer the stock
standard solution into an amber bottle and seal with teflon lined caps only.
Store the standards at -10°C or coider and protect from light when notin

| ._ use, Stockstandardsolunonsmustbereplamda&erlyearorsoonerlf

comparison wnh check standards mdxcatec a prob!em.

_ Usmg the 1 mg/mL stock solunons ﬁ'o:n Step 1, prepare a 10 ug/nl.. mixed

standard containing all six compounds in acetonitrile, Replaee the

- analyuml solunon every six months or sooner. -,

Fomficanon sta.ndanls are prepared by dilution of the stock solution (Step )
1.0) with acetonitrile. Fortification standards should be prepared such that .
no more than 2-mL of the solution is added to a sample. (Example: for a
100-mL water sample, the addition of 1.0-mL of 2 0.5 ng/;d. standard
results in a fortification level of 5.0 ppb.) :

'mmsmmmsmambemademmnhmmsoowm

the initial HPLC mobile phase. Standards should be prepared such that at
leastone:slowerthanthedenredsaeemnglevelandonemh:gherthan
the highest expected amount. Typically, a 10 ug/mL (ACN) stock solution

. -is used for making the daily injection standards. (Example: for a 100
ng/mL standard, 100 ul of the stock solution is diluted to 10-mL in the
' initial mobile phase. Serial dilutions of 1:10, and 1:4 are then made for the

10 ng/mL and 2.5 ng/mL standards. Injection standards and ‘ortification
standards should be traceable to the same stock solution. Some record of
the date that injection standards were diluted into the aqueous mobile
phase must be maintained. If possible, this notation may be made directly
into each standard data file header ,

anmmﬁmnls_sﬂdm

L

_Samnlﬁ,

L1 In]ect the sample soluuon from Step I[LC.1.18 into the HPLC. The
- sample solution may be diluted with the sample diluent if the
- analyte response excesds the range of the calibration curve. The
amount of analyte injected (ng/mi) is determined by nmluplymg
the value of the chromatographic peak area by the average
response factor (IL.D. 4.2) A

- ..:1.

mmormnm.

oS g ' 7/3 x4

NIIMDED 'AC DAfEe rTe. 2% " - me;m;e o o D



° * this will increase the determination limit in ppb.) The total volume
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— — o o - ALTA -
2. Fortified Samples . R ,;‘-_' LT

| nemethodisvalidawdforeuhsetofsmpm bymc!udinga
! Cla bmeos comrolsampleandoneormeonunlanphfomﬁedpﬁortolbe

‘ cxmonproced\mmtho.wppbormofachandyte(m)orm
ijpbormoreofeachanalytemaoﬂ. o .

LA 2.1 ‘”Addmappropﬁatevolumcohmnsoludon(&om&ep
A w)wloo-mLofawamamphpwwanyoﬂhe
steps. (Note.Anmplesumﬂhtthnloo-mLmybemed.bm

T Lt "oftheaddedfomﬁaﬁonsoluﬁmshmldnmmedzo-d
syt (example: add 1.0-mL of a 0.5 ng/ul. fontification sottion to 100-

mL of a water sample to fortify at 5.0 ppb.) For soil samples,
fortify 20 g of the sample and allow sufficient time for the
T, el s fomﬁcunonsolvemmmmnbefunpmedmgw&epz.z
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3.-. Calaulagions

¥

31 *camigpihemcp;mqm(in'wm from equation (1);
- Concgy, -
“""""'zz;' |
Where.Area,m -theammpome&omasumhrdm}ecuon
' Conc,m ' = concentration of the injected standard (ng/mt)
3.2 . rQuanmﬂuonofamplawﬂlbopaﬁrmedbuedonthcmragc

. . samleundisdeﬁneduﬁolbws:

s

. (Rl'mmvmawm.)
Alﬂ

Whete RFgm, = thempmsefnmﬁuntheﬁmmndard

4

. RFgm -mmmﬁmmmm
RFgps = theraponse&mrﬁumthetmrdstandard

i

S&xmlly RFm,andRmellpewdathemnpleandRFm

‘I‘hepercemrelanvestanduddmanmforkl’ m:stbel&sthan '
20%. chummrapme&lkmdeofthnmgeaﬁermre-
. injections of the standard, then the affected samples must be re-
injected. In the instance of screening samples where no positive
detections are made, it is only necessary to demoustrate adequate
: systemsemumymm]ecnonofthelwa]ibmonmndard.

o
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ALTA

33 S;mplemlmhuommdomm;dingmmefdlowﬁgfomla:

S v ATONNS e e
IR T < ‘_,._,‘,mb

3

Ureoy BF WXV
Meud O g

G 0

-ihﬂSmmhAﬁwmuwu

.'-A:umpomc&omunknown.
=Respome!-'m(ng/ml).

.= Final Volome (),
-Samphwusm(s).

aCommnhaor(Wm/FV).

: bt Dmmon&m(Vouvm
3§ , Ifthcsampleamountalmhted&omtheaboveequamn:sgnatu
" Mmuwunmu@knuasﬂuxwmusmmumemmmeadt,
following additional calculations are made:
R R EIACT OPY U Caenie e
el Lia St -
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3.6 Soil or water residue values are corrected for recoveries less than
* '100% according to the following formula: o

' ’ Lo e R_?i.;., | Ll '-."
Lo . o Im ce :

'3 Soil residue values aie corrected for recoveries less than 100 %
' "a,nd/orpegqgntmoi@m:.'.u , . .

- (To-)m

Where: Amt,, o, = Final Sample Amount percent moisture corrected
| ‘Amtge:’ = Recovery corrected for Sample Amount

Amtom = Final Sa.mplé Amount corrected for average

R .= Avcméé Recavery of fortified control sample(s)
: ‘where R is less than 100'%,

‘M. = Moisture content correction factor (DryWt/WetWt).

‘38 IfAmmnmislthanthercporﬁngﬁnﬁtthenthcremﬂtsare_,_‘
reported as less than this amount and all other calculations are
reported as "NC” (oot calculated). Field samyple results greater
than twice the screening limit are reported to two significant

- figures. All other field sample results exceeding the screening limit
- are reported to one significant figure, : :

39 ' The results from fortified control samples are reported to three
significant figures if the spike level is greater than twice the .
screening limit. All other spike resuits are reported to two -
significant figures. Percent recoveries are reported to two significant -
ﬁmﬁtherasplthhsthmlm%audthreeﬁgtﬁﬁmﬁgmuif
the result is greater than 100%. o ,

' . EXACTCOPY OF ORIGINAL.-
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Instrumentation: . _ i—-
s Watars SOO-MS HPLC grad:am pump (or eqt.dva!em) “ _ T
Waters 590-MS HPLC isocratic pump (of equivalent) ey
Waters WISP 712 autosampler (or equivalent) '
Operating Conditions:
Cotumn: L,_n!&lcwa-Paln:.4um,40mmx15mmHPLCt::t:llurrl'l -
Waterspart#86344 C '
Mobile Phase:  10% (v/v) acstonitrile/(water with 0.2M NH,OAc), step
L mamee e e gradient to 30/70 at 0.1 minute, step gradient to 55/45
< . T o 'aasmmuas.swpgradmm1mmma )
e et e re-ounaHzmmtes.
w o ., FiOWRate: 12"“*/"“" e marei
lmecuon Volime: 50_ ul g _
i Cyle Time: T ¢ 20 minutes” |
b, L » .' ) 1 'ﬁvl‘ ."_ ",13-
- ",- AN - |" [ ;“‘; ,I'f “. - -t "- .
=t - .o IR AR '?. RN j
. ; ) o Cee T TN . ~ !
oL HACT OF ORIGiI.~L
L . - D ‘ 7/ ?/ 9‘/
4 L AL AR S o A
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TTABLEW” . HPLC OPERATING CONDITIONS FOR THE

Insﬂumentaﬁon' P R T

m

Operaﬁng Conditions_: . .

r . ° ‘. 7
AN IRAPN PN AR A A s e e e e -

WISP712aumsampler(orW) . .!,;1.‘.“{-.51_ L e

WatersGOO-MSHPLCgtadlemplmp(orequwalem)‘* I
Waterssso-MSHPLCisocraﬂcmnp(orequwaiem) IR

-

., Column::. 0 .mmmcaamwm(mxaomms ~

_ micron), (MAC MODpart#BMT-wﬂinsenesmmg
:..‘:ﬁturgkit(MACMOme#BEOB?B-m*l) )

" "Mobile Phase:* * isocratic 8t 3% (v/v) aoam:rie/ﬁ% HOAc with o.M

NH OAc)

Mo R T
e, - T Sl

FIowRate C ‘12ml/mm

Injection Volume: ‘50ul o e e A

e

' .
N .
Cycle Time: '~ 'S minutes -
- ’ . - ~ .
. - i, N .n
SN o -
; .
" [ 4
T . ~ e L,
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TABLE I, ISP-LC/MS/MS OPERATING CONDITIONS FOR THE

\ .o
-, .ol

Instrumentation: ] . - e

Mass Spectrometer: ",;; - Finnigan MAT TSQ-700 capable of positive and
' . negative ion MS and/or MS/MS and equipped with a
ot ;Tsmmennosmymm(orequva!em)

Operating Parameters: ’ m RN ALY L IOt P
Collision gas pressure: - 2.5 mtorr (20 - 3.0 mtorr) 7
Colision offset 18 voits (10 - -20 voiis, positve o)
IR T AR L 13‘40“8(10 20 voits, negative ion)
- "Vaponzar'!‘emporatp@ s JOOdegraesC(m 110degreesC)
SRR :SOUI’OBTBI‘!‘IDBTENJI’B A 260degraes0(220 --300 degrees C)
L
Repeller Voltage: . 40 volts (0 S0 voits, positive) -
. : -20,voits: (0--50votls, negative)
, . v-_mu
Analyte Mw Analysis lons monitored | Retention '} Detection
Mode | . (precursor | Time (min)|  Limit
'- " ions)
CGA-136872 | 4688 | MS/MS (+) (271) - 160 - 6:30 10 pg
3-7.1 min. (233) - 199
CGA-191429 { 454 | MS/MS (+) (271) - 160 3:50 25pg
3-7.1 min : .
CGA-120844 | 215 | MS/MS (+) | (233)-199 4:00 10 pg
3-7.1 min,
GA-27913"" 183 TMSE 182 140 |. 25pg
AP Lol -3 ming - ‘
CGA-171683' | 227| mMs () 228 8:40 25 pg
7.1 - 10 min. ' ‘
' This analyte is scanned in the Q1MS mode with ths collsion gas on.
EXACT QOPY OF ORIGINAL
per. 7/
/
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" TABLEW.-

instrumentation:”

Mass Spectrometer;

Operatmg Parameters

Collisiongas pressure:

-
EY

equivalent).

Collisionoﬂse_t .

Vapcnzer Temperature:
'ScwceTefnparam: ‘
" Repelier Voltage: "

25 mtor (20-3.0 mio) -

18voln (10 mvdts)

Finnigan MAT TSQ-'!GJcapahleof negaﬂveion MS/MS
andeqtmpedwmaTonMmospraymiaoa(or .

. 1mdegreesc(90 110degraesC)

aomeescqzao 300degreesc)

J -20volts(0 ~50volts)

.

. Arialytg.

. Mode

~ lons monitored

ions)

“Time (min.)

Retention

. CGA-177288

20t

MS/MS ()

(200) - 92

2

.
N . N *
. EXACT
. N -
4‘.‘1
13
A ) ?
' H
-
S .
- .
. + .
' é
sl a & “
Lt m - - P e - - -—
. P - N
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al

- 1.3 - 3.2 min.
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¢ . g.~_  FLOW DIAGRAM FOR THE DETERMINATION
- OF CGA-136872 AND METABOLITES
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FLOW DIAGHAM FOR THE DETERMINATION -

OF CGA-138872 AND HEI'ABOUTES S
: : - IN SOiL

26980"_

Exh'acﬁonsolnl.,ahakozhour o
- 20% (v/v) Methanol/Phcsphate Buffer
(0.03M, pH adjusted to 6.0) ‘

Centrifuge
‘_Ad'd 75"?"-" Wator

Acidlfy (z mL Phosphode Add)

S Parﬁﬁon

. 2x75 mlL Ethyl Acetate Phase
Evaporate . Dpiscard

‘ ‘ P 1 : ’ . N o - ‘ R

. Analyze LCMS

.. EXACT GOPY OF ORIGIN, - - -
. nar. 7 1 712
- , B | -
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