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1. SCOPE

The analytical method described here is for the determination of the MON 12000 metabolites, 3-

chiorosulfonamide acid (MON 5783, 3-CSAA) and aminopyrimidine (MON 5784), in soil matrices.

This method lists the chemicals, solutions, and equipment required for this determination and gives

details of the procedures required for the extraction, cleanup, and isolation of these analytes.

Typical instrument conditions, example chromatogrames, and validation results are also provided.
1. PRINCIPLE

The soil sample is extracted with 75% acetonitrile/25% water followed by evaporation to remove
the acetonitrile. Following the evaporation, the remaining aqueous solution is adjusted to a pH >10
and extracted with methylene chioride to isolate the aminopyrimidine. After this extraction the
aqueous phase is adjusted to approximately pH 2 and the 3-chlorosulfonamide acid extracted into
ethyl acetate. The aminopyrimidine fraction is cleaned up using an amino SPE column and
analyzed by GC/TSD. The 3-chiorosulfonamide acid is derivatized with TM&duzomethane
cleaned up using a silica SPE colunn, and analyzed by GC/ECD.

1. EQUIPMENT

Tl\efonomngeqmpmntumedmthu analyualn\ed\d Speuﬁcbnndnmlnted.butmmat
cases equivalent equipment obtained lmmoduvexdouanbemed

Gas Chromatograph - Varian 3700 equipp=d mﬂ\‘lSDmdBG)dMlndModdm
Autosamplers.

Glass Capillary Cotummn - SPB-1, 0.75 mun [D, 1 um film, 60 m Sugekq anlog‘number' 2-3720M.
Glass Capillary Cotumn - SPB-35, 0.75 mm ID, 1 pm film, J0 ineters, Supelco catalog number 2-3730
(An example of a suitable equivalent column is a J&W 30 meter DB-17 column, 0.53 mm ID, 1
film, catalog number 125-1732).

Strip Chart Recorder - Recordall Series SO00, Fisher Scientific catalog mumber 13-999-20.

Data Aquisition System A system having appropriate mtegnhon and graphic apabtl.h/ The
Monsanto Automated Chromnwgnphy System (MACS) was med

Autoumyler Vials - Varian catalog number (3-949835-01.

A.nalyhcal Balance - Sartorius AC210S.

Laboratory Balance - Sartorrus LC22005.

DuPont/Sowdl RC 5B Refngerated Centnfuge. cnwog number SWSB

Rotary Evaporator Svstem Based upon Pinco Rot=ting ‘huﬁ Evanontor Fisher Scientihic cataiog
number 09-548-100; Kontes Vacuum Trap. Fisher K9269101000: Hot plate, Fisher-HP-1832% ‘Water-
Baths, Cole-Parmer L07274-00; and Vacuum Pump, Fisher 01-096.

Two-Speed Shaker - Eberbach. Baxter Saentific cau.log number S1108.

Utility Carmier for Shaker - Eberbach. Baxter Sdenti.ﬁcvaulog number S1110.
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Laboratory Drying Oven - IsoTemp Model 506G, Fisher Scientific catalog number 13-245-506G.

. Bottle-Top Dispensers - Brinkmann Dlspemeﬂe. Buter Scientific can.log numben 10 mL, P4985-
10; %0 mL, P458S-50; and 100 mL. P4985-100.

Glas-Col Benchtop Shaker - Baxter Scientific catalog m.m\ber S1063-1.

Hexagonal Head, Glas-Col Shaker - Baxter Scientific catalog number S1063-10.
Separatory Punnel Holders, Glas-Col Shaker (2) - Baxter Sentific catalog number 51063-21.
Polypropyiene Centrifuge Bottles - Naigene, Fisher Sdentific catalog aumber 05-562-?;‘5
Sterile Sampier Spatulas - Fisher Scientific aatalog number 14-358-20.

Glass Powder Funnels - 80 mm Kimax, Baxter Scientific catalog number F7417-2
Separatory Funnels - 250 mL Kimax, Baxter Sqentific catalog number meo-zso

Round Bottom Flasks - 500 mL Kimax, Fisher Scientific catalog mumber 10-067-2F.
Round Bottom Plasks - 250 mL Kimax, Fisher Sdentific catalog number 10-067-20.

pH Indicator Strips - 0-6 Range, Baxter Scientific catalog number PI119-5A. .

pH 'lndiaeof Sirips - 7-14 Range, Baxter Scientific catalog number P1119-7A.
Splash-Guard Adapter - Aldrich, 24/40, 250 mL. Aldrich catalog number Z14775-6.
SPE Vacuum Manifold - Supeico catalog number 5-7000M. -
Teflon Solvent Guide Needles - Supelco atalog number 5-7047M.

SPE Cotumns - Analytichem Amino, 5 grama. P. J. CM catalog number 953162

SPE Cobumns - Econo-Pac. empty, Bio-Rad catalog nunrder 732-1010.

Magnetic Stirrers - Baxter Scentific catalog number S827%-1.

Magnetic Stirting Bars - Baxter Sdentific catalog number S8311-72.

Graduared Criinders - 10-1000 ml. Fisher Scentific catalog numbers 08-549-53.C.D.E.C. 5. -
Erienmeyer Flesks - 250 ml. Fisher Saentific cataleg aumber 10-039F. .
Cisposable Pasteur Pipettes - 573 inch. Fisher Saentific catajeg number 1357854
Disposable Pasteur Pipettes - 9 inch, Fi.shes.damﬁc catalog number 13;678-68.

Yolumetric Fasks - 100 ml. Fisher Scenufic cataiog number 10-210C.

i)

Serological Dispcaable Pipettes - 0.1-10.0 ml. Fisher SSentific catalog numbers 12475 15
z.F. G : v

-
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Glass Wool - Py'ru. Fisher Scientific catalog number 11-388.

Teflon Wash Bottles - 500 mL, Baxier Scientific cats log number svaso-'soo.‘l

Clampe, spatulas, tubing, and other supplies as required. . '

1V.. REAGENTS AND SOLUTIQONS ‘
Thefollcwmgmgmbmmedmthsmdyhalw Specific brands are listed, but in most
cases equrvalent reagents from other vendors can be used. Itnmlpornmtomehxghthtv
reagents to avoid .h.romtognphxc mterfenncs .
Acetonitrile - Burdick & Jackson, High Purity, Baxter Sdentific catalog mumber 015-4 DK.
Methylene Chloride - Burdick & Jackson, High Purity, Baxter Schentific catalog number 3004 oK.
Methanol - Burdick & Jackson, High Purity, Baxter Scientific catalog number 2304 DK. .
Isooctane - Burdick & Jackson, High Purity, Baxter Scientific catalog number 3624 DK
Ethyl Acetate - Burdick & Jackson, High Purity, Bexter Scientific catalog number 1004 DK.
Acetone - Burdick & Jackson, High Purity, Baxter Sdentific catalog number 0104 DK

Deionized Water - Burdick & Jackson. High Purity, Baxter Scientific catalog number 3654 DK, or
deionized water from Millipore Compact MQ+ system, aatalog number ZD5211584.

Trimethylsilyldiazomethane - 2 M solution in hexane, Aldrich catalog number 36-283-2; or
American Tokyo Kasei, Inc. (TCD, atalog number T1146 (TCl product is 1 M).

Celite Filter Aid - Fisher Scentific catalog number C211-500.
Sea Sand - Fisher Scientific catalog number s283.

Annlvﬁcal Filter Paper Pulp - Fisher Wc uu.log number 09-947

Silica Gd For column chmtoyaphy, mm mah. Baxter Scentific ah.log number C4582 85
Anhydrous Sodium Sulfate - Certified. Fisher Scientific catalog number S421- 500. o
Sulfuric Aad, Conmmted Reagent ACS, Fisher Scientific atalog num.ber AS300-500.-

2 N Sulfuric Add - Prepared by dilubon of concentrated sulfuric acid (36 N) with h.xgh punty
deionized water. _

Hydrochlonc Add. Concentrated - Reagem ACS. Fisher Sdenﬁ.ﬁc catalog number Al44-300

0.1 N Hydrochloric Aad - Prepared by dilution of concentrated hydrochloric acid (12 N) wath hlgh
punty deioruzed water.

2.5 N Sodium Hydroxide - Certified. Fisher Soenu.hc catalog number 55414 -1.
75% Acetonitrile/25% water (V/V). -

CCNTAINS TRADE SECRET OR OTHERWISE CONFIDENTIAL INFORMATION OF HQNWN COMPANTY


http:RES-02,.92

Moassato Company Confidestial - RES-024.92 M 12357 410

0% Isoochm/m% Ethy! Acetate (V /).
70% Isooctane/30% Ethyl Acetate 44 / .

}Chbmsulfomnude Add (3-CSAA)- 1 H Pyrazole-4-carboxylic acid, S-(aminosulfonyl)-3-chloro-
1-methyl-, of known analytical purity (If purity is less than 95%, punty correction should be
made). ,

N,N-D!mhyﬁmnochlomulfonmde AcidMethy! Elter -1H Pynzole-(-carboxvhc acid, 3-
chloro-5-{(di-methylamino)sulfonyi]-1-methyl-, methyl ester, of known analytical puntv (1f
purity is less than 95%, puntycomoashouldbeuude)

Amopynn'udlne - Pyrimidinamine, 4.6-dimethoxy-, of known uu.lyhal punty (If purity is less.
than 95%, purity correction should be made). \ '

v. W
1. Fortification Spiking Sohutions
Morosulforaide Acid

Stock Fortification Standard - This standard is prepared by weighing 0.0100 + 0.0003 g of 3-

Chlorosulfonamide Acid into a 100 miL volumetric flask. The standard is diluted to the
" volumetric mark with acetonitrile. This stock solution contains 100 ug/mL of 3-
Chiorosulfonamide Acid. . L
30N 1 ide Add Working Standard

1. Dilute 7.5 mL of the 100 ug/ml.stocksoluhontolmml.mth acetonitrile in a volumemc
flask to provide a 7.5 ug/ml solution of 3-CSAA. - .

2.Di!uteéOmLofthelmug/mlﬂod:soluuontolmml.wﬂhacaommlemavolumecnc
flask to provide a 6.0 ug/ml solution of3-CSAA.

3. Dilute 4.5 mL of the lNug/mLstod:sohxﬁontoleLmthlcmmmk in a volumetmic
flask to provide a 4.5 ug/mlL solution of 3-CSAA. . .

(.Dilute30ml.oﬂhelm ug/m!.stod:soludonto lmml.wtthacetomtruemnolumc
ﬂnktopmdenJOug/mLsohmonof}CSM ‘ .

S. Dilute 1.5 oL of the 100 ug/ml. stock soluhon to 100 mI. wuh acetomtnle mav olume-\c
flask to provide a 1.5 ug/ml solution of 3-CSAA. :

6. Dilute 10 mL of the 1.5 ug/mL solution from 5 above to lw mL with ace(omtnle ina
volumetric flask to provide a 0.15 ug/ml. solution of }CSAA ‘ '

. idine
Stock Fortification Standard - This standard is prepared by weighing 0.0100 = 02003 z

Amunopyrimidine into 2 100 mL volumetnc flask The standard is diluted to the voiumernc
mark with acetonitnie. Thus stock solution contains 100 ug/mL of Aminopyrurudine
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1. Dilute?.smLofthelOOpg/mLstocksolubontol(memthxﬁombﬂemavolumetnc
ﬂukbpmvxdea?Sug/mLsoluuonofAmnopyrmndu\e '

2.Dﬁueeéoml_ofthelOOug/mLstod:so!uhontolmmenhacdomhﬂemavolumehc
ﬁasktoprondea GOug/mLsomnonofAmnopynnudme .

3. Dt!ute(jmI.oﬂ.helmug/mLstoduoluuontolmml.mthacetomtrﬂeu\avolumeme
flask to provide a 4.5 ug/ml solution of Annnopynnud.me. : _

4. Dilute 3.0 mL of the 100 ug/mLstod:soh.mon to 100 mL with acetomtnle in a volumetric
ﬂnktoprov:dea30u5/mLsohmonofAmopyﬁnudme. :

S. Dilute 1.5 ml.of the 100 ug/mL stock solution to lmmLmthacetommle in a volumetric
ﬂnktoyrvvndeal.Sug/mLsohmonofAnmpyMu ,

6. Duute 10 mL of the 1.5 ug/mL solution from 5 above to 100 mL thh acetommle ina
vohMcﬂmktoprowdeaOlSﬂg/u\L:ohmono!Ampymudme

Stock Calibration Standard - This standnrd is prep.nd by waghing 001190 + 0.0003 g of
N.N-Dlmethyhnunochlorooulfomuﬂde ‘Add, Methyl Ester (MON 5785, ME3CSAA) into a
100 mL volumet-ic flask.. The standard is diluted to the volumetric mark with 20% ethyl
acetate in isooctane. This stock solution contains 100 pg/mL of ME3CSAA expressed as 3-
CSAA equivalents. Ten mL of this solution is diluted to 100 mL with 20% ethyl acetate
isooctane in a second volumetric flask to provide a stock solution containing 10 ug/mL in >
CSAA equivalents. One mL of the 100 ug/mL stock solution is transferred to a third volumetr:c
Aask and diluted to 100 mL with 20% ethyl acetrte in isooctane to prmnde al ug/ml. solunon
in 3-CSAA eqmvnlc\u i i

W ;

1. Dilute 0.5 mL of the 1 ug/mL stock solution to 100 mL with 80% isocctane/ 20% ethyl
acetate in a volumetnc flask to prowde 4 0.005 ug/mL equlvde\t soluhon of 3ILSAA

2 Dilute 1 mL of the 1 ug/mL stock solution to 100 mL with 80% iscoctane 20" ethvi
acetate 1n a volumetnc fhsk to prmnde 2 0.010 ug/ml. equxvalent solunon of 3TSAA

3. Dilute 1. 5 mL of the 1 ug/mL stock sclution to 100 mL with 80% iscoctane 0% othvl
acerate ina. volu.meu'u' flask to provide a 0.015 ug/mL eqmva.lent solutxcn of > A-:-\.-\

4. Dilute 20 mL ol the 1 ug/mL stock solution to 100 mL w:th &)% isooctane - 20 ethvi’
_acetate in a volumetnc ﬂuk to pmvtde a0 020 ug/ml. equxvllent solunon of MC3AA

S. Dilute 0.5 mL of the 10 ug/mL stock soluhon to 100 mL with 80% isooctane 2707 etavi
acetate in'a volumetric flask to provide 2 0.050 pg/mi equivalent solution of 2T5.a4
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6. Dilute 0.75 mL of the 10 ug/mL stock solution to 100 mL with 80% isooctane/20% eths
acetate in a volumetric flask to provide a 0.075 ug/mlL equivalent solution of 3-CSAA.

7. Dilute 1.0 mL of the 10 ug/mL stock solution to 100 mL with 80% isooctane/20% ethvi
. acetate in a volumetric flask to provide a 0.10 ug/mL equivalent solution of 3-CSAA.

! - . .I.~

Stock Calibration Standard - This standard is prepared by weighing 0.0200 = 0.0003 g of
Aminopyrimidine into a 100 mL volumetric flask. The standard is diluted to the volumetrc
mark with isooctane. Mix well by repeated inversions and shaking This stock solution
contains 200 pg/mL of the Aminopyrimidine. Ten mL of this solution is diluted to 100 mL with
isooctane in a second volumetric nnk to provxd\ a stock sol\mon ccnmmng 20 ug/ mL of

!'.‘ rimidine Working Stand I.'

1. Dilute § mL of the 20 ug/mL stock solution to 100 mL with 98% isooctane/2% ethyi
acetate mavolumetnc flask to provide a 1.0 ug/mlL. lohxnonofAmpynnndme .

2. D'nute 4 ml. of the 20 ug/mL stock solution to 100 mL with 98% isooctane/2% ethvi
* acetate in a volumetric flask to provide a 0.8 ug/ r.nl.. soluuon of Aminopyrimidine. ’

3. Dilute 25 mL of the 20 ug/ml. stock soluﬁon to 100 mL wuh 98% isooctane/2% ethvd
. acetate. ina volumetric flask to provide a 0.5 ug/ml solution of Aminopyrimidine. :

4. Dilute 1.0 mL of the 20 ug/mL stock sohution to 100 mL with 98% tsooctane/2% eth}‘i
. acetate ina volumetnc flask to provide a 0.2 ug/mlL oolunon of A.tmnopynnudx

. 5. Dz.lute075 mL of the 20 ug/ml. stock solution to 100 ml. with 98% iscoctane/2% ethj:i
acetate in a volumetric flask to prvvxde 20.15 pg/mL solutwn of A.mmopyn:rudme

6. Dilute 0.5 mL of the 20 ug/mL stock sohution to 100 ml. with 98% nooctane/Z" ethuf
_acetate. in a volumetnic flask to pfowde 20.10 pg/mL sohmon of Anunopvn:-udme

7. Di!utelOmLoftthSug/mLseluﬂonflvm3lbovetolmml.wnh98% isooctane 2%

“ethyl acetate in a volumetnic flask - to prov:dc a 005 u;/mL solution cf
Axmnopym:mdme. )

w&m——mﬂl mu mnﬂ l‘ fho c (&Q WIC" x

" Soil sampies are recerved and stored frozen unfu At pror 10 anaiveis  The s w7 = o -
previowsly been properly separated. composited. and Tuxed Dy the sameie srecants - (¢ .7
The soti cores aiso were recored where necemsary. - - s

-
s
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2.

Weigh 75 + 0.1 grams of the previously prepared soil sample into a 250 mL Nalgene centrifuge

bottle. If fortification is required, pipette the appropriate fortifications of aminopynmidine
and 3-chMorosulfonamide add (3-CSAA) directly onto the soil at this point (See Section X
Add 130 ml. of 75% acetonitrile/25% water solution. Then. add 15 mL of cetite and 25 mL of sea
sand to each sample. Cap tightly and shake vigorously.. All samples are prepared in a like

manner. Place the centrifuge botties in the shaker horizontally and shake at the high setting

for 15 minutes. Following this, place the centrifuge bottles in the centrifuge and centrifuge for
10 minutes at 10,000 RPM. A small portion of glass wool is placed in an 80 mm powder funnel
and each extract is filtered through a similarly prepared funnel into a 500 mL round bottom
flask. Theghawoolnnmdwuhasmﬂpomonofﬁ%mmklﬁ%waterﬁoma

. Teflon wash bottle.

For certain soils when the samplo cannot be satnfactorﬂy dmted aﬁer the cemnfuganon }
it is necessary to add approximately 1-1.3 grams of ash-free analytical filter paper pulp’
(Fisher catalog number 09-947) to facilitate centrifugation and decantation. When this is
necessary, the filter paper pulp is added following the addition of the celite and sea sand.

The samples abomcaunfuge at llMthmth.addmonolﬁlhrpape pulps L

necessary.

For the second extraction, add 100 mL o(?S% aatomtnlc/ﬁ% w.tc m the s0il sample and
shake vigurously by hand to break up the packed soil from the first extraction. Again place
the samples on the shaker and shake at the high setting for 15 minutes. Following this, the
sample are again centrifuged for 10 minutes at 10,000 RPM and the extracts are decanted
the same powder funnels phlugged with glass wool and into the respective round
bonou\ﬂnb The glass wool and funnel sides are rinsed sparingly three times with 5%

.acetonitrile/25% water using a wash botue and the amplo treated as described in the

following section. .
The combined extracts from Part 2 are evaponted on the rotnry evnpornors with munimai

applied heat (to maintain ambient temperature) to approxmutely 40-30 mL (to remove -

acetonitrile). Condensation will generally be observed in the splash guard traps at thus pcint

The remaining aqueous solution is transferred to a 250 ml separatory funnel and the rcund

bottom flasks rinsed twice sparingly with. deionized water, which is also added to the
solution in the separatory funnel Two drops or more of 2.5 N sodium hydroxide soiuncn are

added and the pH is checked with indicator strips to assure that it is >10 (Additionai <oaium |

hvdroxide may be requared to bning some sou samples to pH).. This basic aqueous wuncn s
then extracted by shaking for 4 munutes with a S0 mL portion of methylene chicrize  :'r»
phases do not separate well. it mav be necessary to add 5-10 mL of saturated sodiu— =, - i

solution: to faalitate separation of the phases After the phases have separatec ‘tr e
methyiene chionde layer = fitered through an 80 mm powder funnel plugged win & dx - -

and contarrung 1S mL of anhvdrous sodrum sulfate, The drved orgaruc'laver is . :="=: - .

150 mL round bottom flask. The aquecus laver i then extracted in an identicai’ Tarcet s T

second S0 mi poruon ot methviene chionde.-which 18 filtered through the wu—- .. .=

. sulfste into the same 250 mL round bottomn flask. ﬁcsodmmmlhuunnu-dmr-v ~—— e

spanng amcunts o1 methviene chionde and the nnses collected in the same = -
sottom  flasa The <ombined dned methviene chlonde soluticn . - . = --

amunopvnmudine. i Sresent. and i3 treated as descnibed delow in Part I - .-l

AJUETUs sofuLion i3 reated a3 JesCibed 1n Part 4 unmediateiv deicw -

¥
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m,m \of 3:9_ m‘ lfonamide Acid

To the aqueous soluﬁon from Part 3 is added approxumtelvo 7-1.0 mL (Use pH as a guide) o2
N sulfuric acid and the pH checked with indicator strips to assure that it is 2 or below. Thzs
addic aqueous solution is then extracted by shaking for 4 minutes with a 50 inL portion of ethw]
acetate. After the phases have separated, the lower aqueous phase is drawn off into a 250 md_
Erlenmeyer flask and saved for the second extraction. The ethyl acetate phase is filtered
through an 80 mm powder funnel plugged with glass wool and containing 15 mL of anhydrows
sodium sulfate The dryed organic layer is collected in a 250 mL round bottom flask. The
aqueous layer is returned to the separatory funnel, the Erlenmeyer flask rinsed twice with
sparing amounts of deionized water and the rinses added to the aquecus phase in the

_ separatory funnel. The aqueous layer is then extracted in an identical manner with a second S0

mL portion of ethyl acetate. The lower aquecus layer is drawn off and discarded. and tihe

ethyl acetate layer filtered through the same sodium sulfate inlo the same 250 mL roumd
‘bottom flask. The sodium sulfaie is rinsed thre= times with sparing amounts of ethyl acetare

(¥ 1)

and the rinses collected in the same 250 mL round bottom flask. The combined. dried ethx!
acetate solution contains the }c\lorosdfomnude aod if pluc\t, and is trelted as decnbed.
below in Pm 6 :

annnLAmnmmdm.&mmﬁ

To the methylene chloride solution from Part 3 is added S0 mL of isooctane and the soluticm
avaporated at ice bath temperature on the rotary evaporator down to a final volume of aboext
40 mL or less. The aminopyrimidine is somewhat volatile and care must be taken to assure
during the handling of these sampies that analyte is not lost through volatilization. Frwe
gram amino SPE columns are preconditioned with sclvents by eluting with 20 mlL of 30% ethw'}
acetate/70% isooctane followed by 40 mL of isooctane. : Following this the sample soluticm
from above is added to the column and the liquid allowed to elute just to the level of the
column. * Solvents eluting to this point are discarded. A 250 mL round bottom flask is place= .

‘under the SPE column and the column eluted with 150 mL of 20% ethyl acetate/ 80% isooctam=.

The flow rate of the columns is adjusted to a reasonable rate where individual drops of solve=r
are still visible and the level of liquid is not allowed to drop below the level of the soins
cotumn packing (columns should not be allowed to run dry). This fraction is then evaporate=
with ice on the rotary evaporator to just less than 5 mL (approximately 24 mL). The solutic=
3 then transterred to a graduated centrifuge tube and the volume adpusted to an appropnace
final volume with isooctane rinses of the 250 ml round bottomn flask. Dilutions are made a=
appropnate to keep the analyte concentration within the detector calibration range. For
example, a 0.02 ppm fortification sample would have a final volume of S mL, whule a samgie

lgontunmg 0.10 ppm would have a final volume of 20 mL ‘This fraction contains the

anunopymmdmc and is analyzed as descnibed below.

The ethyl aceute ‘solutions from Part 4 are evaporated m( to dryness on the rotas
zvaporators. The sample o denvatized bv first nnsing down the sides of the 2S¢ mi rous:
svrtom flask with 5 mlb of acetone Then. in order. the followng are added to each sampie’ =
=L methanol. 0.2 mL of 01 N hvdrochloric acid, and 1 mL of TMS-diazcmetnane. 7->»

_samples are muxed well by swirling. stoppered joosely (not hghtened). and allowed to <tamz

sverrught at amivent temperat are  Uf the samples have jost the deep yellow colcr =+ mermis 2.
an additonal 1 ol of TMS- llazomethane 13 added and the samples allowed o stand o-

weditional howr - Thus © son etunes duficult to tell because the sample itseir s Sume“- :
- eilow. but the colors can be dutu\zuuhed with expenence.

9
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The derivatized sample is then evaporated to dryness on the rotary evaporator and the
residue dissolved in 2 mL of ethyl acetate. Ten mL of isooctane are added and mixed well with

. brisk swirling just before the silica column cleanup. The silica columns are prepared by
weighing 5 + 0.1 gm of silica into blank SPE columns and preconditioning with 20 mL of 30%
ethyl acetate/70% isooctane followed by 20 mL of 20% ethyl acetate/80% isooctane. The
eluting solvents are allowed to elute just to the level of the silica between solvent fractions.
The sample from above (with the isooctane added and well mixed) is added to the column and
the solution level allowed to just reach the level of the silica. The column flow rates are
adjusted to a reasonable rate at which drops are still visible and the solvent is allowed to just
enter the column between solvent fractions (columns should not be allowed to run dry during
this cleanup process). All solvents eluting to this point are discarded. A 250 mL round bottom
flask is placed under the silica SPE column and the column eluted with 100 mL of 30% ethyl
_acetate/70% isooctane. The sample is evaporated just to dryness on the rotary evaporator and
redissolved in an appropriate dilution of 20% ethyl acetate/80% isooctane. For example. a
'0.02 ppm fortification would have a final sample volume of 25 mL. while a sample containing

0.10 ppm would have a final sample volume of 200 mL. This fraction contains the tnmethvl

derivative of 3-chiorosulfonamide acid and is amlyud s dacnbed below

The samples are analvzed by gas chrometography using a nitrogen specific detector (TSD or
- NPD? for the amunopynirudine and an ECD detector for the trimethyl derivative cf 3-

chlorosulfonamide aad. Injections are made uﬂng an autoumpler Instrument opcntmg .

parameters are pro\nded below 1n section VIL

3. Soil Moisture Determination

" When the soil samples are also being analyzed for MON 12000 parent and a soil moisture
determination is done concusrently with that analysi, it s not necessary to repeat the
determination when mdvzu\g for the menbolnes

Calibrate md zero the balance. Weigh a glass container, such as a mo mL beaker, and recrd
this weight to a hundredth of a gram. Next, weigh an aliquot of 10.00 to 11.00 g of the soul .
sample to be analyzed wnto this contamner, and record this combined weight to a hundredth o a

gram. Place the container plus soil in a dry heit oven set to st least 110° C overnight. After

drying, remove the container and allow it to cool. Reweigh the container phus the dry sou and , ~

record the weight to a hundredth of 2 gram. Calculate the % mowsture a3 the loss n we:ght of
the ampke divided by the origunal undned sample weght (X100).~

VO INSTRUMENTATION
The analytes, aminopynmidine and 3-chlorosulfonamide acid (trimethyl derivative: are
quantified by capillary gas chromatography using a rutrogen specific detector (NPD or TCD' and an
electron cnptun detector (ECD). Detauls of the operating panmeten are as follows »

( )

(3-Chlorosulfonanude Acid Denvame - analvsxs as NN dxmethvl }chlorosulfonar-n\.e

methyl ester)

Vuun 3700 Gas Chromatograph/Model 8000 Autosampler S
Supeico SPB-35 Glass Capillary Column, 0.75 mm [D 1 pm film, 60 metexs, or J&\h el
mm D, 1 um film, 20 meters. : .

1 O
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Progranx 170° C (1 min): S°C/u'unt0270°C(4 mhold)
h\manpcamerSO"C :

Detector Temperature: 300° C

8 psi UHP Nitrogen

3 uL Injection

10 x 32 Attenuation

(Amopynnudme analysis)

Varian 3700 Gas Chromatograph/Model 8000 Autosamplcr

Supelco SFB-1 Glass Capillary Column, 0.75 mm ID, lummmeomgs
Progran 150° C (4 min); 10°C/mt02w°C(5mhold)

Injector Temperature: 250°C

Detector Temperature: 300° C

8 psi UHP Nitrogen

3 uL Injection -

1 x 32 Attenuation

These conditions are approximate and may vary from instrument to instrument. Similar, bu:
different equipment or column conditions may be used, but may req\ure modification of thes=s
panmetus .

mmznm_cz_s |

Detailed interference studies have not been performed. However, no interference due to soivents o
labware has been observed. Example chromatograms are presented in Appendix 1.

No confirmatory method is currently available. _

' mﬁw

A set of 12 sunplen rtqmm approxunutdy 2.5 dayn from xmthl extnction to settmg the sampiee

up for gu chmmtognpluc analysis. .

-Control and fortified samples should be mn‘i;\ the same aiulyﬁcal’set ju treated samcies

Fortification solutions should be stored at 0-6 © C with only small volumes removed as needed 1z -

:unediate requirements. Fresh working standards should be prepared monthly. Stock soiuticn:

" have been demomtnted to be stable for at least three months, when stored frozen and uncoenes

3ince the solutions must be allowed to warm to ambient temyenture before use. an approziiac:
aliquot may be pipetted into a small giass vial. ' The aliquot may then be accurately pipettec irtzs
~arming to ambient temperature. The unused portion of the warmed solution is discarded

1 i
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METHOD QF CALCULATION

The amount of each analyte is determined based upon' external standaid calibration. A ncn-
weighted linear least squares estimate of the calibration curve is used to calculat? the amount of
analyte in the unknowns. The response of any given sample must not exceed the response of the mest

concentrated standard. If this occurs, dilution of the sample will be necessary. The results are
reported in ppm of 3CSAA for the 3-chlorosulfonamide acid and in ppm of Aminopyrimidine.

When the detector alibration standards are prepared as described in Section V, part 2 for N.N-Dr-
methylaminochlorosulfonamide acid, methyl ester, the analytical results calculated directly wiil
be in ppm of 3-CSAA. If the standards are prepared based upon the dimethyl methvi ester
derivative, then a correction factor will need to be applied. The molecular weight of the trimethvi
derivative of 3-chlorosulfonamide acid is 281.7 and that of the 3-chlorosulfonamide acd is 239 5.
The factor for the conversion of the trimethyl derlvauve to the desired amlyte. 3-CSAA wouid

then be 239.6/281.7 or 0.851.

\mmmmmmm

The limit of quantification has not been deﬁned ‘The lowe( level at wi'uch the method has been
vaiidated is a fortification level of 0.004 pptn. Method vnﬁdauon data is presented in Appenax.x

-2 . .
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