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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Primisulfuron-Methyl

MRID #:  420401-02
Matrix: Water
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
sattsfactorily 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‘SEA |

= —_ : ALTA
* Method Now CIGPSML -~ -2 "% [ 07 eiei™ Lon _
Subject:  Determination of Primisulfuron-Methyl (CGA-136872) and its Metabolites

In Water and Soil by High Performance Liquid Chrematography
Thermospray Mass Spectromegy ('I‘SP-I.C/MS)

Revisica No.: 2 . Effective Date: 6/16/91 Supersedes: Rev. 1 (Draft)

L. INTRODUCTION/SUMMARY = = . EXACT COPY OF Coov’ oot :, )
: : . . . nam 717 A
A | . . 7 77 o

This method is used for the determination of primisulfaron-methyt (CGA-
136872, 3-{4,6-bis(diﬂnoromethoxy)-pyrimidin—2-yl)—I{Z-methoxyusbonylphenyl
sulfonyl] urea) and its metabolites CGA-191429 (2-{4,6-bis(difluoromethoxy)-

- pyrimidin-2-ytjaminocarbonyl-aminosulfonyibenzoic acid), CGA-120844 (methyl
2-{aminosuifonyl]benzoate), CGA-177288 (2-{aminosuifonyljbenzaic acid), CGA-
171683 (4,6-bis[difluoromethoxy}-2-aminopyrimidine), apd 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
spectrometer, (TSP-LC/MS/MS). The structures and chemical of the
compounds are presented in Figure 1. Five analytes are analyzed by selected
ion monitoring in one run by either negative ion MS, aegative ion MS/MS, or
positive ion MS/MS. The sixth analyte (OGA-177288), is analyzed by negative
ion MS/MS using a different analytical column and mobile phase composition.
The approximate instrument detection limits and detection method used for
each compound are summarized in Tables II angd IV. Reporting limits of 0.05
ppb and 05 ppb are obtained for all compounds in water and soil, respectively.
Method development work for the extraction and cleamip 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. - .

Management Approval:

QA Officer Approval:

T
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- 1.7 Water ' St

A 100-mL aliquot of a water sample is made acidic with phospboric 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 1.9-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 02M NH,OAc, and analyzed for
"+ CGA-177288 by LC/MS on a different LC column in an acidic mobile -
phase. A flow chart for this process can be found in Figure 1 of this
method. : . - '

2. Soil

Soil samples (20 g) are extracted at room temperature with mechanical
.+ shaking in 50-mkL. 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 aud 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 ‘
- extract is then analyzed 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 ut of 0.2M NH,OAc, and analyzed by
- LC/MS with a different LC column in an acidic mobile phase. A flow
. . chart for this process can be found in Figure 2 of this method.
Cosaey - ) |
The toxicity or ‘carcinogenity of each reagent used in this method has not been
_ precisely determined; however, each chemical compound must be tréated as a -
potentiai 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
. available to all personnel invoived in the chemical analysis. '
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Lt L Battle, amber Boston round. appropnate size for storage “of standa:d
) R ‘:‘_‘,..'.solunom. e -__-- R ,: - :
: . p__‘“{:'.‘. . ‘- : ‘“ Lz_ Bonl: potyprqpylene. w:th cap. appropnate sm forl'_sg’d‘ ?mamom o
C 3 Centnfuge, IEC Centra 8 (Intemanona.l Eqmpment Corpomuon) or o
SNy Pl rdima bottom, SOO-mI. L .~:‘-‘ . .
s Hask.‘Er!e:;m;:y;r, 250-mL.". . ’-5'. o *: ,E -
6. Funnel, flter. ; -
7. Fuame, scparggory, 20al. ’
‘ 2 o s.; Glass wool (Fisher G;t. ;11-390) or cquwalent. « .
| .‘ 9 Mechamca.l shaker orbltal (I-‘isher cat #12-812) or eqmvalent. o
s .10 pH suek, Cornmg (Fisher cat. #13-64'1—536) or equm!ent. i
f ! : i 11. Rota'ry cvapomor. Buchz (Fisher cat. #09-548—1051‘) or eq'lmalent.
o 11"?1:u1;=. conoeiz‘:l-.{t'xdn/o'en;rxmge:so-m:. (Fisker cat #05-538-408) o
o _' _ equivalent. e ama ATy
o 13 ‘?S;nnge:‘s-mL‘plasnc. (BD #9603) or equwa!ent. Poa )
’ 14. Filter, yrings, 0.450 (Gelman 4472 Acrodisc 3 CR R PIFE) or equivalent.
* "15.: Balance, Analynal. mpable ofwelghmg to the nearest 000013. :
, ‘ ) 16. Via.ls, 1- mL (Waters 78514 or eqmva.lent) v '--, ' "'
- 17 V‘als, #mL'(Wéter; 727;0 :)rvc.:quwalem) * 1 ’*:
“ : e 18. Lowvolume mserts (ﬁfaters 72‘704 or eqmvalem) 3 i
19. Caps wuh sepla (Waters 73010 or equ.mlent) ‘ o
EXACT COFY OF ORIGINAL
e Sl Zpyz
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. — ALTA
B.’ Reagents g“,‘ SRR ,-‘* '
1.' Acetone; Opuma grade (Flsher cat, #A929-4) or eqmvalent.
2, : Acetomtn.e, HPLC grade (F':sher cat, #A9984) or cquxvalem. 4
s Ethyl Aoe:au HPLC grade (Fisher cat. #E1954) or eqmvalent. |
_ 74. Methylcne chloride, HPLC grade (F:sher m #D143-4) or equxvalem.
5. Methanol, HPLC grade (Fisher cat. #A4524) or eqmvalent. |
6 -Ammomum acetate; crystals, (EM Science cat. #AX1220-1) or equivalent. o
' Extracuon solvent (sonl) 20% (v/v) methanol/phosphate buffer.

8 HPLC mobile phase, O.ZM ammonium acetate, Dmolve 154 grams of .
- ammonium- aoctate m 1 L of water, - )

-9, Phosphate buﬂ'er. 003 M. pH = 6.0 * 05 Dissoive 2.1 mms ofsodmm
.. phosphate monobasic monobydrate in 500-mL of purified water. Adjust the
"pH to 60 * 05 wnh phosphonc aud a.nd sodmm bydroxide.

10. Phosphonc aad, 85% (Conc.) (Fisher cat. #A242-1) or eqmvalent. -
- ‘1% (v/v) Phosphonc aad/water o ‘

11. Sodmm hydro:ade. reagent grade. 50% (w/w) (Fisher cat.- #88254-500) or
A equwalcnt. T

-

12. Sodmm phosphatc monobas:c. monohydme. (Fisher cat. #8369-500) or
- equlvalem. o e - o

C 13, Sodxum sulfate, a.nhydrous (l-'-‘isher cat, #8421-3) or cqmvalent.

14. Water dxsulled. HPLC grade. or punﬁed in-house w:th a HYDRO“'
punﬁcanou system, or cqmvalem. : , ,

15, CGA-136877, CGA-191429 CGA-120844, CGA-IT7288, CGA-171683, and

CGA-27913 anaiytical standards, CIBA-GEIGY Corp,, P. O. Box 13300,
‘ ,Grcensboro. NC 27419 §

e e . .. EXACT COPYOF ORIGINAL
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1. -Water -~ * ™
U L1 Weigh a 1003 aliquot of the ‘;ra:c}'siniple'inm a 250-mL
.t -. . Separatory funnel. (Note: A smaller aliquot may be used, but this
-e== 25 - will inérease the limit of determination in ppb for the analyte. A
... . larger aliquot may also be-used to increase the sensitivity of the

wn ‘, -

7 analysic).” Alternatively, measire ot in a graduated cylinder 100

.+, mL of the water sample and transfer to a 250-mL separatory
i-.",-" :‘:'h‘fumel. e MU - ot ‘- . - |

»

& s

. ™.12"" -Add 20mLof éone! phospboric acid and shake to mix. The pH of

.q,. -the aqueous solution should be <. 25, Sample fortification, if
"wA47 44 tequired, shiould be done at this time (refer to Section ILJ2.0),
137 ' Add 75-mL of mcthylzﬁechlonde. Shake for gnnysemnds. Allow
the two phases to séparate. A smaller volume of extracting solvent
may be used if sansfactoryrceovenes are Qen;@st;ated_in the field

Ty N et enilae * °
- 0, .2 matrix spikes.” e s
B T 4 Pr— . 3

. . O T T T A R o U X
L4 - Place a small glass wool plug into a filter funnel Add .
approximately 50 g of sodium suifate, and rinse with approximately
"7+ " 10-mL of methylene chioride: Drain the lower organic layer
through the sodium suifate into a 500-mL round bottom fask.

e T L

e ame = — R e Lo oy S d . SR
TS Barde the sample with a second 75-mL aliquot of methviene
- chloride. Foilow the directions in Step 1.3 and coilect the organic
. _phase into the same 500-mL flask. Rinse the sodium sulfate with

LTE v an additional 10-mL of methylene chioride and drain into the 500-

mL flask, '
L S T I s T AP SR e ML R TR
“18 "' “Add 75-mL of ethyl acetate. A smaller volume of extracting
solvent may be used.if satisfactory recoveries are demonstrated in

e * - *-the field matrix spikes. Shake for thirty seconds.. Allow the two

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

-

P w4+ ithe 500-mL flask containing the organic extracts from Steps 1.3 and

14, i

1.7 Pour the aqueous portion back into the separatory 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 collect the organic into the same 500-mL

X 7 [ ' 7 223 irZ4

: S . gy
AR B TAEASED VS PL RS ROk SO A
> e N ol o . - -
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. ALTs
18 Rinse the separatory funnel with ethyl acetate draining through :he
" sodium sulfate ino the S00-mL flask Rinse the sodium salfate
three times with appronmately 10-ml, of etbyl acetate exch.
Repeat thts procedure using methylene chloride.

19 Remove the orgamc solvents Erom tl:e 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 d.ryncss in any of
- the ooncentrauon steps. i i & ‘

1.16 ' Transfer the extract to a SO-mL oonoenu'auon tube, rmsmg the
o round bottom 5 nmee with approximately 3-mL each of acetone.

S, Add a,,pronmately 2-m.L of acetonm'ile to the oonoenl:ranon tube. '

o R T Plaoethe tubeonarotaryevaporator(waterbathtempmxreof , -
: . - .+, -7 approximately 3S°C) and remove the solvent until Just under 2-mL
remains. : : '

| 113, .Rmse the walls: of the tube \mh appronmately 6—mL of aoetomtnle

1.14 . Place the tube on the rotary evapomor (water bath tempetamre of
~ appraximately 35°C) .and remove the solvent until j just under 1- -mi,
oo remams. ‘Remove the tube from the evaporator

bl-. 1.'; ' Adjust the volume to 10-tnL wlth aoetomtnle

\ . L16 Transfer the contents toa ﬁve mL synnge with a 0.45 micron filter .
" "and collect the ﬁltered extract into a 1 mL me .

117 'Store the aoetomtnl- extract at less than -S degreee C until the oay
~ of analysxs. '

118 . Onthe day of " nalysis for all analytee except CGA-ITIZ&. 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 :
nitrogen. Ad]nst the volume back to 200 ul with 02M NH.OAc.

119 A.nalyze by LC/MS usmg the HPLC oondmons in Table I and -
SRS LC/MS condmons in Table IIL

120 .-On t.he day of analysm for CGA-ITI‘ZSB, ahquot 100 ul 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 according to 1.17. Adjust the - -
-volume back to 100 ul wnh 02M Ac.
CTCOPY OF ORIGL\'AL

‘nm'. 7 i/
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B ST . Apalyze by LC/MS usig the HPLC conditions ia Table I and .
W e oo~ LC/MS conditiops @ Table IV. - - . - oo oo
Y TR S P K .f":;“ Sow )Ry ..'.; et Tl ‘i
ﬁ R "“'“: D S rﬁ.’a"...uf,“n.':.' RN
oy C 2 _i_l, B ‘h-at'- WL TR W T L
_:-'.4" .N;—‘r'nv :r’-"‘_‘ "““'}'
_ 2.1 We;ghzogofsoilmplelmoazso-ml. polypropylene centrifuge
' R SN .. bottle. : Saqﬂeﬁrlﬁca.hm.xfreqmrcd.shouldbedoneatthnsnm
Lo s (refertoSedlonlI.LZO). o e
. AT T '*.- R CS RIS S R AULL UL R v
- cetgel L 229 -AddSO-dethen'lemcnonsolvent. Plaeetheaponthe
R boule. Place the bostle in an orbital shaker and shake the sample
fortwohmatmtmeramre.orzs‘cmheshakerhasa
! j s T Ty .’::“‘: Wm . . T " bw-r
' 4 ,.:". [V T IR T . A CA 5.-14 1&' LR -Ar‘ A N “‘l
‘ - 23 Removethesanq:leﬁ'omdleshaker Place the bottle in the
) <. e owe o Ccentrifuge at approkimately 4000.rpm for approximately 10 mimites,
el oratmalnnmwdadumcxfthemﬂts are considered
U S - . -t osatisfactory. toncc gnc oz oo Lre 5 S
s TR N R A SO R (R G R S AP s
S - 24 Add?S-demzo-mLofconcphmphoncaad.andZS-mL
- of the supemmatant from Step 2.3 to a 250-mL separatory funnel
o Sisa cans Tl T o Shake the contents o mix. 'lhepHofthcaqueoussoluuonshould

be < 2.5.

RN MU W M o R B A k.

RIS 2.5 'Iheremanlh'oﬁhc!mpprocedmeutdmml:othe

+ . procedure for water. At this point refer to Step 1.3 above (the
methylene chioride extraction) and follow Steps 1.3 through 121.

RS I 7% I SRS SR S S 8 |
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Subject: Primisulfuron-Methyl ~ Method: CIGPSM1  Rev:1 Page8of 16 —
D. Instrumentation ' ‘ - ' o

- 'l.'

.t
N

See Table I for a description of the HPLC system and chromatographic
 ‘conditions for OGA-27913, CGA-191429, CGA-120844, CGA-136872, and
- CGA-171683. See Tabie II for a dsmpnon of the HPLC system and

chromatogmplnc conditions for CGA-1T1288. . L

Inorderwadncvemanmmmmtyandspeuﬁutyforth&analytes.nt
S + . has been necessary to operate the instrument in both positive and negative
’ ionization modes. With the exceptions of CGA-27913 and CGA-171683, all
© data is collected using MS/MS techniques. Therea.retwopnma:yreasons
"~ for cmploytng MS/MS tcchnoloy B

s Thermospmy 1onmnonls a'soft' jonization tcdnnque, much like
L . chemical jonization, and usually resuits in only one ion for '
- o o '|detecmn MS/MS induces additional fragmentation on this ion . -
e (ClD)and.thereﬁ:re,prowdaaddmomlmmspemalmfmmuon
for confirmation’ of analytetdenuty L.

S Duetothehlghdmmmalspeuﬁatydthewchmqu.dewcmr

"+ " noise is dramatically reduced and signal to noise is enhanced. This
mmleadsmlomdemhmumdgreaﬂyrcdumw
occmrenoeofmterferemu.

: CGA-2‘7913 and CGA-171683 do not yleld adequate product ions for
' ana.lys:s by MS/MS. e

, Standardmasspecu'ometersourcemngtechmquaareuscd for .
- thermospray mass spectrometry. Mass calibration is based on the most
recent FC43 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 ad;usunems are necessary.

When 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 prutonatcd molecu.lar ion or
., . ammonium adduct ion (precursors)
T -mcr SOPY OF Cuiil. ..o -
Lo o AR . ) - 1/91/7/ '
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.+ . Subject: Primisulfuron-Methyl ~ Method: CIGPSM1  Rev: I'.. Page.9 of 16 —
During the course of the analytical run for primisuifuron-methyl and four of
its degradation products, the instrument mnst be switched from negative jon
(QIMS), to positive ion MS/MS, and then back to negative ion (QIMS).
. Switching times must be selected so that an adequate number of scans
o cprecede and follow each pedk to be quantified. See Tabie Il for a
" *e. v description of the scanning modes and switching times for the mass
wiey.oSpectrometer. . . . . ool e, o £ i
Tbe analysis for CGA-177288 is performed by negative ion MS/MS. See
Table IV for a description of the thermospray and instrument operating T
conditions. ‘ ot

e e -

bl
r

Extensive optimization studies were performed to determine the best
¢ 10 -operating parameters for each of the six analytes, In general, OGA-177288
2 ..and CGA-Z7913 give optimum response at high ion source temperatures,
- :withtheremainingoompamds(«pedaﬂyCGA-m)opﬁmiﬁngat
-~ 1, cooler source temperatures. ‘On the Finnigan TSP2 interface, a source
temperature of 260°. C. seems to provide the best results overall, The
optimized values for the TSP vaporizer may vary with time, In generai, the
. - .“n.r * Optimmim vaporizer temperature is found to be approximately 15 degrees C. :
A .t . below the take off temperature as evidenced by the m/z 59 reagent ion. -~
¢ . .. With the Finnigan TSP2 vaporizer with a sapphire tip, 100° C. is usually the
bestsetting. R SRR A . ‘

- -
W e
.

- +-'See Table Il and Table IV for 4 description of the operating parameters

for the thermospray interface and mass spectromieter.. v .-

o Dawtao o0 Lot e oo ’,'f:l'r' Fuy v !

o1y, 417 Determine the retention time of the analytes by injecting a

s, 0.7, "1 - -standard solution. - During a séries of analyses the retention time

; ‘ 7 .awee o+ should vary nomore than 2% from the mean value, on a daily
B b&ﬂ'& . . '

T
.
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42 " Calibrate the instrement by using the average response factor from
- detector response (chromatographic peak area) and the amount of -
, ~ analyte injected encompassing a range from 0.125 ng to § ng, (50-ul
, ' " .injections), 'If the standard deviation for the three point curve is
s, <0 77 v less than 209, them the method is considered to be linear. A
R \-broaderconcenmnonrangefunhethmepmntmmmaybeused
o provxdmgthatthedctectormpomeremmnshnw

.43 Genemlly, analyts should be calibrated relative to the average
) - _response factor from the two preceding standards and one standard
“"following.’ Inanyevent.lhethreestandardsuscdmmbeoithree
different concentrations encompassing the range of calibration.

- a4 'Sample screening for none detectable amounts may be employed
o ‘without regards to the 209 RSD criteriz, providing that the low
standard (2.5 ng/mL)ynekhadequates:gmltonmse(greaterthan

: ' ‘Sl)foreachmlyte.
L ~There are no known mterferenm ongmanng &omthe sample clcannp
' procedu:e L R . . g

2 IntcrfcrenceshavebeenobservedwaGA-mBatmmo less ‘
" than the reporting limit for soil and water. ) ‘ o

* .1.  Although no alternativé techniques exist, this method provides detection
' ‘based on highly specific negative ion or MS/MS techniques. In addition,

~ retention time data is aiso available for confirmation. . .
L The sample cleanup procedu:e can be compieted for a'set of elght sampla
" in ten bours. - S

2 Each LC/MS ana.lysxs for parent and four degmdanon products reqmres 0

3. ' Each LC/MS analysns for CGA-ITIZBS reqmrs 5 lmnutu
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" :, DegradaﬂouofCGA-lMisobse:wdmaqnmsolunomwﬂhma
| rehmlyshonmﬂwmannhmm)mmmsmdm
-, .100% acetonitrile in the freezer until the day of analysis. Prior to analysis,
R anahquotoftheemaxstakentoneardrynmandre-dmolvedmo.m
NH,OA«. ‘

i Sto&mhnmmmhmpﬂml&%mmuﬂeﬁmﬁmm
oo .  freczer. LCMSmlyualsmnda:cbshmddbeprepuedmmemm
mobﬂephasoﬁromthestocksolunoneverynhmmorsooner

v 3. -OGA-171683 will only pmnonmtomethylene chloride, CGA117288 and
.. . 'CGA-27913 do not partition quantitatively into methylene chloride and
e requuetheaddiﬁonalethylaeemeemmom.
‘a
4. DuetothevolaﬁlilyofCGAl?lG&.dosemofnmplan
required during concentration steps. The evaporation techniques used for
the sample aliquots prior to analysis is critical. Autosampler vials (1-mL)
. 1-_: are used for both analyses. For OGA-177288, the 100 ul aliquot must be
takentooompletedlynmmordettoavmdsmlmhnmmdmmg :
analysis. For the parent analysis, the 200 ul sample aliquot must not be
., _taken down beyond 20 ul or the recovery for CGA-~171683 will drop below
" T50% Inal-meaLZOulmmaimwhenthemmtoudmthe
bottom of the vial.

S. ~ The suggested operating temperatures were developed for 2 Finnigan TSP2
source as a result of extensive optimization studies. In general, those
. analytes run by negative ion optimize at ‘hot* source temperatures, and
_those run by positive ion optimize at "cool” temperatures. 'n;esuggmed
temperammarethereioresetatanmtermedme -

6. Enhancement of signal hasbeenobsemdforCGA-m. 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 high as’ lSl%dnnngwatcrmethod

validation..
. . As - N J~...',"‘ , T .
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" Subject: Primisulfuron-Methyl ~ Method: CIGPSM1  Revi 1 Page 12 of 16

I. Preparation 'g'tsm dard Solutions

1. Al mg/mL stock solution for each ana.lyte is prepared by d:ssolvmg
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 colder and protect from light when not in |

- use.Stocksr.andardsolunonsmustbereplacedafterlyea.rorsoonerlf

companson wnh check standards indicates a problem.

2. Using the 1 mg/mL stock solutions from Step 1, prepare a 10 ug/ml. mixed -,
' standard containing all six compounds in aeetomtnle. Replaee the :
a.nalyucal soluuon every six moaths or sooner.- -

‘3 -Fomﬁmnon standa:ds are prepared by dilutién of the stock soluuon (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 a 0.5 ng/nl. standard
resuits in a fortification level of 5. 0 ppb) .

4, LCMSanalyncalstandardsmustbemade&ahmry?Zhoursorsoonerm
the initial HPLC mobile phase. Standards should be prepared such that at
least one is lower than the desired screening level and one is higher than
the highest expected amount. Typically, a 10 ug/mL {(ACN) stock solution
is usedformaﬁngthedaﬂymjewonsmdards. (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 traceabie 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 dlrectly
into each standard data file header .

De_temymuf_&mnls_&wdm
‘I-S.aimnlg_

L1 lnject the sample soluuon from Step [I.C.l 18 mto the HPLC. The
.- sample solution may be diluted with the sampie diluent if the
analyte response excesds the range of the calibration curve. The
amount of analyte injected (ng/mi) is determined by mmltiplying
the value of the chromatographic peak area by the average

: response t'actor (11.D4.2)
- .. L .-— Kl )2 Y52 _
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 Subject: Primisulfuron-Methyl - Method: CIGPSM1: Rew:'1” ‘Pige 13 0f16 =~
.. The méthod is validated for cach'set of samples analyzed by including a
¢ 3+ - control sample-and-one-or more control samples fortified prior to the
.. .. " extraction procedure with 0.05 ppb or more of cach anslyte (water) or with
.05 ppb or more of each analyte in T e
. IR I O A S T A 5 S P P A E -
oo 3L vAdd an appropriate volume of a fontification solution (from Step
20 ni. 730 ILL3) to 100-mL of ‘a’ water sample prior to ‘agy of the
steps. (Note: A sample size smaller than 100-mi. may be used, but
: this will increase the determination limit in ppb.) The total volume
P T P P oftheaddedfomﬂcmonsohﬁonsbmﬂdnmmed 2.0-ml,
+ ' - (example: add 1.0-mL of a 0.5 ng/uL fortfication solution to 100-
- mL of a water sample to fortify at 5.0 ppb.) For soil samples,
mm@&ngdu@umueuﬂdhwaﬂﬁunﬁgﬁnﬁn
- Tl fordfication ‘solvent to evaporate before proceeding to Step 2.2
R Lo T e Lo
-7 .70 22 < Proceed with the sample cleaniip procedure. rr*:
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@
ALTA

31 Calmh:e the respomefamr(m og/mi) from equdqn'(l):
| , Calem
o m . -Amm . . ‘ .
Where: Areag, . '-theq:urqdmﬁomasundardfhjecﬂon‘
" Conegp almduwwm/ﬂm

L 32 Quamnmonofsamplawﬂibepuﬁtmedbasedonthemrage

o '”.._(”mt)‘(”nu’*(”m)

“71 ) ' . - FY. ) g

B Where.R.Fm fmmm&mmmum S
RFgms -thempomefactor&omthesemndsmdard

- S Nonnally RFm,andRmelanhesampleandRFm
Thepermrel?anvemnduddevmnmt‘nrm-‘ must be less than
SR 20%. Ifthcmummmpomefnllsomideoﬂlmmgeaﬂermrc-
s . injections of the standard, thex the affected samples must be re-
S injected. In the instance of screening samples where no positive -

c detections are made, it is only necessary to demonstrate adequate
o systemsensumywam]ecnononhelwalibmmndard.
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33  Sample caiculations are done according to the following formula:

A O

' | And, G

34 et

Come T T e e \* = -, (Area. ,
AR mm-“'""'“"

Where: Amteue -anlSampleAmoum(ppb).

maw., "= Area reponse from wnknow,

" - Rpm' ‘s Response Factor (og/ml), . .
‘FV. :-F‘ma.lVolums(ml).

w‘smr | WW@-
RN Cf‘” . (w L
BEPEES B AU B S T PR bt S

- 3.§ Ifthesanq:leamoumenlmlned&omtheabweequamnmgreau ‘
vooos- . " than the screening level for soils or waters, then one ar more of the
* following additional calculations are made:
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36 Soil or water residue values are corrected for recoveries less tha.n
‘ IOO%awordmgtothefollmngform:Ia.

|. ey
L R (%)

100

3.7 Sod rwdue values are oorrected for recoveries l&ss than 100 %
B and/or peroent mmsm.re A

S -t

e T

S Anitg (opb)
Am&,ﬂ.m‘_“_."_'
DEAe 1t 1977

Where: Amty, g = Final Sampic Amount percent moisture corrected
Amtm;c “=Recavayconectedfor8ampleAmoum C
Amtpm ‘= Final Sample Amounz oorrected for average

' _ _ recoveries and percem mo:sture.
R . = Avcrage Recovery of fomﬁed controi sample(s)
whcreRnsl&sthanlOO%, ; )
- M a Mmsture contem correction famr (Drth/WetWt)

38 - IfAmmnwulmthantherepomnghmtthenthemmsm
reported as less than this amount and all other calculations are
reported as "NC" (not calculated). Field sample results greater
than twice the screening limit are reported to two significant
. figures. All other field sample results exceeding the screening limit
a.rereponedtooneﬂgmﬁmmﬁgure.

39 - ’I‘hermlts&omfomﬁedcommlsamplaarereponedmthree
- significant figures if the spike level is greater than twice the .
screemnghmt.AIlotherspikemﬂtsarereponedtotwo
- significant figures. Percent recoveries are reported to two significant -
ﬁguru:fthermlt:slﬁsthanlw%andthrees:gmﬁmﬁguruxf
- the result is greater than 100%. .
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lnsu'umentabon : a1 g
Watars BOO-MS HPLC gradzent pump (o equ:valem)

DAL

Waters 590-MS HPLC isocratic pump (dr eqs.ﬁva!em)
Waters WISP.]“I_Z*_WW (or equivalent)

.

e q, -

[T

Operating Conditions:

Column: Nova-Pak.4mL40mx15mHPLCcolum,
' : ‘Watarspan#aaau T

Mobile Phase: 10%' (v/v) m{mm 0.2M NH,OAc), step
e et gradlenttaaomatmmstepgradentto%/ﬁ
et TSI LT aasmstapmnw1mmuat8
o e re-eq.ma!ﬂmm

Flow Rate: = 12m|/mm .o L
R A A - e

Injection VotUme: soa - |

" -~ ¥ - ;.\ - 3 “ = ‘(.‘.
doTh Cycle Time:~ g
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woew e S T DETERMINATION OF CGA-177288 8Y TSP-LC/MS /MS

lnsu'umentanon. L AN R | 3 ‘
Waterseon-us HPLCWW(WW) "

WatarsSSO-MS Hmcmmm(weq.m,am, ' ‘-"

WISP 712 autosampler (or equvalem) s . | ,;‘ |'.,;;

épﬁfaﬁng Cbndiﬂor_ls: N S

[ o i -

Y

: N . R :}‘ . ..‘ . TN y N | ) L . ) -
E ,CO_thn: ’ Two Zorbax Rx-C8 Refiance columns, (4mm x80mm 5

o mmn).mvoom#m-m‘!)hsanesusmg
Ih’."‘"ﬁtﬂt\glut(MACMODpart#mm1)

Mobile Phase: - Isocratic at 3% (v/v) acammraa/(m HOAc with 0. ™M
~ _NHOAc)
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~ TABLE it TSP-LC/MS/MS QPERATING CONDITIONS FOR THE

Instrumentaton: . - ‘ AU ORI YRR N

Mass Spectrometer: *_ ; - Finnigan MAT TSQ-700 capable of positive and o
N . negative ion MS and/or MS/MS and equipped with a '
‘ N TSP2 thermaspray interface. (o equivalent).
Operating Parameters: , ,‘ s S LD ] o
Colision gas pressure: * 2.5 mior (20-30 mwr) e
. ST v") :
Collision offset -18 volts ( -10 - -20 volts posmva |on)
RS . e e '; S "“‘;}‘, " 18VOIts(10 20 volts, negative icn)

.“/

0

VamnzerTmeramre JOOdegraesC(so 110 degrees C)
32t . ..Source Temperature:: , & ;260 degrees C (220 - 300 degrees C)

Repeller Voitage: 42?; vojv.; (?O 5050‘?& positive) - ) ' T

Analyte MW Analysis lons monitored | Retention '| Detection
‘ : Mode . (precursor | Time (min.) | Limit
\ " ions)
CGA-136872 | 468 | MS/MS (+) {271) - 160 - 6:30 10 pg
3-7.1min {233) - 199 '
CGA-191429 | 454 | MS/MS (+) (271) - 160 3:50 25pg
3-7.1 min :
CGA-120844 | 215 | Ms/Ms (+) | (233)- 199 400 10 pg
: 3-7Amin. |
CGA-27913" | 183 " MS'() 182 1:40 25 pg
AR BT SRR A . T .
CGA-171683' | 227| Ms( 228 8:40 25 pg
: 7.1 - 10 min. -
' This analyte is scanned in the Q1MS mode with the collision gas on.
EZACT OF ORIG"IAL
/ 7/ 7/
B B - - - PR P ST I r"“'&al‘;l (’:--‘:‘;'(‘*?"ﬁ-\
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" TABLEIV-  TSP-LC/MS/MS OPERATING CONDITIONS FOR THE

Instrumentauon B A A
RO Mass Spec!rometar " Finnigan MAT TSQ-’!CDcapableof nagaﬂvaionMS/MS

. mdaquNMaTaPszospraym(or A
\f equwalent) :

Operat:ng ParameterS'

- ' o Collisxongaspressure . '2.5nuar(?_0 3.0mtorr)

*

Conisonofrset . 1avdts(10 z)vous)
~VaporizarTe'mperahJ?e' " 100 degrees C (30 - 110degmesC) B

, SouroeTemperatm'e mmcm modegreesc) o
: Rapel!ervol!age “" -20vo|n(o -sovons) :
R . . . . . B ' . . S B |
“aowo.. | Anaiyte. | MW  Analysis- | lons monitored | Rstention | Detection
' ‘ : : | - Mode - (precursor | Time (min.) Limit
- P .’| .k.r . . ‘.\ lOl‘ls) 't - A N
CGA-177288 | 201 . MS/MS () |. .(00)-92 |: - .2 .| 25pg
g ' -~ [ 13-32min. | . R '
" . _, -
Sk L " EXACT ( PY OF ORIGINAL
. . : i L. - B % _I"'-"“‘.; SN “ “_ _‘5. ; m ) . . ?I ?/ 7/ %
, ‘:"‘_ "v- ’ .‘ ‘ v
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¢, .  FLOW DIAGRAM FOR THE DETERMINATION
L OF CGA-136872 AND METABOLITES ,
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FIGJREZ. R wic A

. FLOW DIAGRAM FOR THE DETERMINATION:
/. OF CGA-138972 AND METABOLITES _, =~ = . . .
o __g;f;lusou S e e

- .

. . Lon - . . T O R
. s . 3 . o . e PRI s
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