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I. SCOPE 

The uwytic:al method deaibed here is for the determination of the MON 12000 metabolites. 3-
chloroNllotwnide acid (MON 5783, 3-CSAA) and uninopyrimidine (MON 57M), in soil matrices. 
Tlua method lists the chemicals, solutions, and equipment nquired for this determiJ\ation and gives 
details of the procedures required for the extraction, deuup, and molation of thee analytes. 
Typical inatnunl!nt conditions, example ::h.~matogranw, and validation rsults are also provided. 

II. PJUNCIPL.E 

The soil sample is extracted with 75~ acetonitrile/25~ water followed by waporation to remove 
the acetonitrile. Following the evaporation. the remaining aqueous IOhmon • adjl.Dted to a pH >10 
and extracted with methylene chloride- to iaolate the aminopyrimidine. After this extraction the 
aqueous phue • adjusted to approxm,ately pH 2 and the ~de acid extracted into 
ethyl acetate. The amiftopyrmudine fraction ia deaned up ~g aa amino SPE column and 
analyzed by GC/TSD. The ~orosulfcnw:nide acid ia derivati.Zed with lM..~omethme. 
c:laned up using. a silica SPE colwnn. and analyzed by GC/ECD. 

III. EOJJlPMRO' 

The following equipment is used in this analytic:al method. Specific bruida are lilted, but in mast 
CUfB equivalent equipimnt obwned from other ~OD can be uaed. 

Gu Chromatograph • Varian 3100 equipf~ with TSO and ECD detecton and Model 8000 
AutONmplen. 

Glue Capillary Colwnn - SPS-1, o.75 aun ID, 1 JIJI\ ftm\ 60 metas. Supelco catalog number 2-3720M. 

G1ua Capillary Colwnn - SJ'B..35, 0.75 aun ID, 1 JIJft film, .;o u,eten. Supela> catalog number 2-3i30 
(An example of a suitable equivalent rolwnn is a JckW 30 mar ~17 column. 0.53 aun ID. l mm 
film. catalog number 12S-1732). 

Strip Chart Recorder • Rec:ordall Series S<XX>, Fsaher Scientific catalog ?Nmber 1>939-20. 

Data Aqu.illition Systf!Dl • A sy,tem hAving appropriate integration and graphiat capability: The 
Monsanto Automated Otomatography Syttem (MACS) WM med. · 

Autoeampler Vlall - Varian catalog number 03-949835-1)1. 

Analytical Balance• s.rtoriua AC2105. 

L.iboratory Balance• Sartom.a LC2005. 

DuPont/Sorvall RC-SB Remgerated Centnluge. catalog nuznber 50253. 

Rotary Evaporator System· Ba5e'd upon Pjnco ROf~ting Shaft Evapontor. Fi3h4!r Soenr1/ic :ata!c-c; 
number 09-548-100; I<ontes Vacuum Trap. Fisher 1<9'269101000: Hot plate. Fiaher-HP-18.3~ ·s arer- -
Bath.,, Col~Parmer L-07274-00; and Vacuum Pump. FisherOl--096. 

Two-SJ)ftd Sha.Ir.er • Eberbach. Bu:ter Saentific catalog number S110!. • . 

Utility <:Amer for Shaker • Eberbach. Bu:ter Scientific catalog nwnba- S1110. 
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Laboratory Drymg Oven-1.soTemp Model 506G, Fisher Scientific cat~ nwnbff 1>24>:-06G. 

~TOJ' IX.~• Brinkmann Di.,pemette, Baxter Sc:ientific catalog nwnben: 10 mL P498.> 
10; 50 mL P~S>; and 100 mL P498.>100. 

Glu-Col Benc:htop Shaker· Baxter Scientific catalog number S1063-1. 

H~gonal Head. Glu-Col Shaker • Baxter Scientific catak>g numtff S1063-10. 

Sepvatory funnel Holden, Glu-Col Shaker (2) • Baxter Scientific catalog nu:nber 51063-21. 

Poi)'Fropylene Centrifuge Bottles - Ne1g-ene. Fisher Scientific catalog m.unber 0~562-23. 

Sterile Sampler Spatulas • fisher Scientific catalog nwnber 14-358-20, 

Glua Powder Funnels• 80 mm KiJnax. Baxter Scientific catalog numbe' P7417-2. 

Separatory Funnels - 250 mL ICimax. Baxter Sdentilic catalog number F7860-250. 

ROUJ\d Bottom Fmb • 500 au. I<uNx. Fisher Sdentific catalog number 1G-067-2F. 

Round Bottom P'iaab • 250 mL Kimax, Fillher Sdentific: c:ataJog nwnber !G-067-2!). 

pH lnciiclltor Stripa - o-6 bilge. Baxter Sdentific aWas nwnber Pll19-SA. . 

pH lndicatm Smpe • ~-14 Jw,ge. Baxter Sdmtitic catalog mm,t,« P1119-7A. 

Spluh-Guard Adapter - Aldrich. 24/40, 250 mL Aldrich catalog_ nuznber Zl~

SPE Vacuum Manifold• Supeko catalog nUZllber >i'O::OM. 

Teflon Solvent Qtide Needles• Supelco catalog n\lfflbe' ~i"0'7M. 

SPE Cohu:nna - A.nalytidmn Amino. 5 gram,. P. J. Cobet ca~ number ~162. 

SPE ColwnN - :acono-Pac:. empty, Bt~Rad catalog ntmber 732-1010. 

Magnetic Stirren • &xter Scientific catalog nWJ1ber S8'Zi5-1. 

Magnetic Stirring Ban· Baxter Scientific catalog number 58311-7'2. 

Graduated Cyi.inden • 10-1000 mL Ftsher Scentific ~tale§ nwnben ~5-49-~.C.D.E.G ~-: 
I 

Voi~c ~~ • 100 mL Fi.sher Scenuiic c~taiog ;.umber 10-210C. 

~lo,;ical Du~le Pipettes· 0.1-i.0.0 mL ~15heT Scentiik at410§ :'\UlMe'S 1.:-6:":--:: _._:.: -~ : 
E.F. G. 
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Glul Wool • Py-rex. f's.,her Scientific: catalog number 11-388. 

Teflon Wah Bottles - 500 mL. Soter Scientific cat.Jog nwnber 87~500-

ctamp,, ,p•tul•, tubing. and other supplies u required. 

IV. , 8£AGENTS AND SOLUTIONS 

The followi11g reagents are med in thia analytical awthod. Spedftc brands are listed, but in most 
c- equivalent reagents from oth8 vendon can be UNd. It ii important to use high quality 
reegenta to avoid e.hromatographic interierencm. 

Acetonitrile • Burdick 6c Jacbon, High Purity, Baxter Scientific: catalog number 015--6 OK. 

Mathylene Qloride • Burdick 6c Jacbon. High Purity, Baxtff SdentLfk catalog number 300-4 OK 

Methanol • Burdick tc Jacbon. High Purity, Baxter Sdmtiftc catalog number 230-4 OK 

booctane. Burdidr. tc Jacbon, High Purity, Baxter Scientific catalog number 362� OK 

Ethyl Acaaie • Burdick 6c Jacbon. High Purity, Baxter Sdentifk c:atalog nwnber 1~ OK. 

Acetone • Bwdick 6c Jacbon, High Purity, Baxter Scientific catalog number Ot<M OK 

Deionized Water • Burdick 6c Jacbon. High Purity, Suter Sdentific catalog nwnber 365-4 OK. or 
deioniZed water from Millipore Compact MQ+ lystml. catalog number ZD5211584. . 

Trimethy~lyldi.azomethane • 2 M solution in hexane. Aldrich catalog nuznber 36-~2; OT 
American Tokyo 1Cuei. Inc. m:D, catalog number TI146 CTCl product is 1 M). 

Celite Filter Aid• Piaher Scientific CII~ numbe' 011-500.. , 

Sea Sand - Flaher Sdentilk catalog nwnber ~3.. · 

Analytical Filter Paper Pulp - F"� her Scientific catalog number 09-947. 

Silica~· For column chromatography, 230-400 mesh. Baxter Scientific catalog number C4582-85 

Anhydroua Sodiwn Sulfate· Certified. rl.Sher Scientific catalog number 5421-500. 

5u1func Add. Concentrated • Reagent ACS. Fisher Scientific atalog number A.300-500. 

2 N Su!furic Acid· Pre-pared by dilution of conee\trated sulfwic add (36 N) with high pw,ry 
deionized water. · 

i-i:,rdrochlonc Acid. Concen~red • Rugenr ACS. Fisher Scientific c.araJog number Al4~5'.'0 

0.1 N Hydrochl~ric Acid • Prepand by dilution c-f concentrated hydrochloric acid (12 Nl ;_,,,h h1iih 
punty deioruud water. · 

2.S N Sodium Hydrox.ide - Cer+'..Jied. foher ScientiiiC' catalog number 5541' -i. 

;'"5"',, Ace(ortitrile/25~ water (V /V). 
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80'ft booctane/20-., Ethyl Acetate (V /V). 

70'ft booctane/JM, Ethyl Acetate (V /V). 

J.ChJorosullorwde Acid <><:SAA>- 1 H PyTUOle-+carboxylic add, >(aminosulfonyl>-3-ch!o~ 
I-methyl-, of known analytiaJ purity (U purity ill Iese than 95-.,, purity coffl!Ction should be 
made). · 

N.N-Otmethy~nochlorosu.Jfonamide AddMethyl Eater • 1 H Pynzole-4-cart-oxylic acid, 3-
chJoro-s-{(di-methy:amino>sullonyl)-1-methyl-, methyl eater, of known· analytical punty (If 
purity ia lela than 95~, purity conecti011 should be made). 

Aminopyrimidlne • PyrimidiNmine.. 4.6-diznethoxy•, of known analytical purity CU purity is less. 
than 951', purity correction should be made). 

V. PllfAJlADON OP ANAL)l]CAL STANDARDS 

1. fogtification SriMs SolutiPN 

:Khku•mulfmwr,idt Add 

Stock Fortiftat:on Standard· Thi.9 standard is prepared by weighing 0.0100 ± 0.0003 g of 3-. 
Chlorosulfonamide Acid into a 100 mL volwnetrtc ftuk. The standard is diluted to the 
volumetric mark with acetonitrile. Trus stock solution contains 100 µg/mL of 3-
Chlon,isuUonamide Acid. 

3:-CNQrOfUlfotwnidc Add Worldns Standards 

1. Dilute 7.5mLofthe1001,&g/mL stock solution to 100 mL with acetonitrilein a volumemc 
fluk to provide a 7.5 µg/mL solution of 3-CSAA.· 

2. Dilute 6.0 ml. of the 100 "5/mL ltock 10lution to 100 mL with acetonitrile in a volumetnc 
fluk to pnmde • 6.~ 1,1.g/ml. solution of 3-CSAA. 

3. Dilute 4..5 mL ol the 100 µg/mL stock solution to 100 mL with ac:etonitrile in• volwnemc 
flask to provide a 4..5 µg/ml. solution of 3-CSM. .·· 

4. Dilute 3.0 ml. ol the 100 "5/ml. stock solution to 100 ml. with acetonitrtle in a volume-me 
ftuk to provide • 3.0 1-&g/ ml. ,olution of 3-CSAA.. 

. . 
5. Dilute 1.5 ml. of the 100 u.g/ mL stock solution to 100 mL with acetonitrile in a \·olurnemc 

Ouk to provtde a 1.5 1-&g / ml. aolubon of 3-CSAA. . 

6. Dtlute 10 mL of the 1.5 u.g/ml solution from 5 aboVf! to 100 ml with aceton1tnle ::-i a 
volwnetric 11..aak to prOV1de a 0.1S U.IJ/ml. solution of 3-CSAA. 

AmulQpyrunidine 

Stock Fortification Standard · This standard is prepared by weighing 0.0100 :. 0 ·-:'WX' ~ .:: , ; 
Aaunopyrimidw into a 100 mL volumetnc fluk. The standard is diluted to tht> vclurn..-:-i, 
mark with ac-eton.itnJe. Tiua stock solubon conwns 100 µg/i:nl. of Aminopyrurudi.ne 
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4'Alimmyrimidint Workin,1 Standards 

t. Dilute 7.5 mL of the 100 µg/mL stock solution to 100 ~ with ac:etonitrile _in a volwnett"ic 
flak to provide a 7.S µg/ mL solution of Aminopyrimidine. · , · 

2. Dilute 6.0 mL of the 100 µg/mL stock solution to 100 mL with acetonitrile in a volumetric 
tluk to provide a 6.0 µg/mL ,olution of Aminopyrilnidine. 

3. Otlute 4.5 mL of the 100 J&g/mL stock solution to 100 mL with acetonitril~ in a volwnett"ic 
fluk to provide a 4.S !,lg/mL ,olutic,n of Aminopyrimidine. · 

4. Dilute 3.0 ml of the 100 µg/mL ·,tock solution to 100 mL with acetonitrile in a volumetric 
tluk to provide a 3.0 µg/mL ,olutic,n of Aminopyrimidine 

S. Dilute 1.S mL of the 100 J&g/mL stock ,olution to 100 mL with acetonitrile in a volwnetnc 
fluk to provide a 1.5 J&g/ mL solution of~ 

6. Dilute 10 mL of the 1.5 p,g/ml ,olutton from 5 abo9e to 100 mL with acetonitrile 1n a 
volwnetric ffask to provide a 0.15 J&g/mL tolution ol Aminopyrilludine. 

SSm PTGNW standards, •laand worlcin&, mtmbcr lzottkl 1t o~ 6° ~ 
2. Qdmor Calibotton Stpduds 

N,N-Qimctbxt,,g,inocbJom,ulfonNQidc Ac;id, Methyl Etter 

Stock Calibration Standard - This standard 18 prepared by weighing 0.01190 : 0.0003 g or 
N.N-Otmethylaminochloroeullonamide .Acid, Methyl Bit• (MON 5785, ME3CSAA> into a 
100 mL vo~c O.k. The standard ii diluted to the voluinetric mark with 20~ ethvl 
acetate in isooctane. Thia 1tock solution c:ontaina 100 p,g/ml. of ME3CSAA expressed as J
CSAA equivalents. Ten ml of this solution is diluted to·1~ ml. ·:with 20, ethyl acetate ,.,, 
iaooctane in a aecond volwnetric fluk to provide a atock ,olution a>ntaining 10 µg/ ml in 3-
CSAA equivalents. One mL of the 100 pg/mL stock solution ia tranafem!d to a third. volwnetnc 
Bask and diluted to 100 au. with 20, ethyl &Cl!tr-te in iaooctaM to provide a 1 µ.g/mL solunon 
In ;.cs.AA equival4!ftbl. . - . · . . ' , . _ . · . :, , , . · 

MDCSAA Workias Standuda . 

. I. Dilute 0.5 rnL of the 1 p,g/mL stock soiutton to 100 mL with 80, iaooctaneiW~ eth~·I 
acetate In a volwnetnc fluk to provide a 0.005 µg/mL equivalent 'solut10n of 3-CSAA 

2. Dilute 1 mL of the 1 µg/ml stock ,olution to 100 mL with 80411, ilooctane:'-~O"e eth~·I 
acetate 1n • vohunetnc fluk to prov1de a 0.010 J&g/mL equivalent solution of )-r...SAA 

3. Dilute I.S ml of the I µg/mL stock solution to 100 ml with ao, iloocta:,e::c-", ~~..-1 
aatate in a.voh.t~c flask to provide a 0.01S µg/mL equivalent solution of ~::s,"'-.; 

4. Dilute 2.0 ml of the I µg/mL ,tock solution to 100 mL with 801\ i5oocta~e · 20", ~lwl · 
_acetate in a volw:netnc flask to provide a 0.020 µg/mL equivalent solunon ol ::-C3A...\ 

S. Dilute 0.5 mL of the ·10 J.lg/mL stock ,elution to 100 ml with 80'!ft iaooctane :-:,'"'- -!in·.·\ 
acetate ma volwnetnc fluk to provide a 0.050 J.lg/mL equivalent solution of ~CS.-\.:.. 
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6. Dilute 0.75 ml. of the JO µg/ml stock solution to 100 ml. with 80~ i9ooctane/20% eth~ 
acetate in a volumetric flask to provide a 0.075 pg/ml equivalent solution of 3-CSAA._ 

7. Dilute t.0 mL of the 10 µg/mL stock solution to 100 mL with 80CS. isooc:tane/20% ethyl 
acetate ill a volwmtric fl•k to provide a 0.10 J&g/mL equivaleftt solution of 3-CSAA. 

AmiQOJZyrunidine 

Stock Calibration Standard • Titis standard i9 prepared by .weighing 0.0200 ~ 0.0003 g cl 
Ammopyrunidine into a 100 mL volumetric flask. The standard is diluted to the volumetnc 
mark with iaooctane. Mix well by rwpeated inveniona and shaking. This stock ,olutioa 
contains 200 Jlg/mL of the Aminopyrimidi.ne. Ten mL of U\is aolution ia diluted to 100 ml wtt!:l . 
isooctane in a second volumetric flak to provid~ a stock aolution c:ontaining 20 1,1gi mL of 
Aminoprrm,idine- . . . '.. 

Amil)gJmjlnidint Wqrlr:ins Standards 

1. Dilute 5 mL of the 20 µg/mL stock aolution to 100 mL with 98cr. wooctane/2~ ~th:ri 
acetate in a volumetric flask to provide a 1.0 pg/mL.aolution of Aminopyrimadine. 

2. Dilute 4 mL of the 20 J&g/mL stock solution to 100 mL wtth 98, iaooctane/2C,. eth~ 
acetate in a volwnetric flask. to provi4e a 0.8 J&g/mL solution of Aminopyrilnidine. 

3. Dilute 2.5 mL of the 20 J&g/mL stock solution to 100 mL with 98' isooctane/2% eth:--i 
· acetate in ia volumetric fluk to provide a 0.5 pg/mL 10~ of A.mi.nopyrunidine. 

• 4. Dilute 1.0 mL of the 20 µg/mL stock solution to 100 ml with 98CJ. isooctane/2% eth~-i 
•~te in a volumetric: fluk to provide a 0.2 J&g/ mL aolution of Aminopynaudlne. 

5. Dilute 0.75 mL_ of the 20 µg/mL stock solution to 100 mL with~ isooctane/2~. eth~-i 
acetate in a vohunetric fluk. to provide a 0.15 J&g/mL ,elution of Aminopynrrudlne. 

. ~ . ,. 

6. Dilute 0.5 mL of the 20 J&g/mL stock aol:utkm to 100 ml with 98' iaooctane/2~o ethvi 
. aatate in a voJwnetnc fluk. to provide a. 0.10 µg/ml. solution of A.mmopyn.":'1dine. 

7. Di.lute 10 mL of tht 0.5 µ.g/11\L ,c,iutton from 3 aboYe to 100 mL with 98C,. -~ane1:~ 
ethyl acetate in a volwnetnc · ftuk to provide a 0.05 • 1,1,g/mL solution cf 
Aminopynmadine. 

v I .4--..JAL:xJlCAL PROCIDJR,E 

Sample Pu:RVJtion . 
. . 

Soil S&mples are rec,m,ed &nd ,ror!'d n-oz•n unnJ !'USt pnor to uuiv,i, :-:"\r '.'<'•• -... -:- -
P'""•ously beet properlv Mpatat-.d. co~•ted.. and l2'l&Md t,y ttw w.m;,1• ;.-~p .....~,: • .. 
The sou a,res &.t.o we. rec-ored w ~ ~- · 

• ·, 
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2. s,mpt, Extraction 

Weigh 15 :t 0.1 grunt of the previously prepued soil sample into a2.50 mL Nalgene centrifuge 
bottle. U fortification is required. pipette the appropriate fortifications of aminopynmidine 
and 3-d\Jorosu.ltonamide acid (3-CSAA> directly onto the ,oil at Um point (See Section XD. 
Add 130 mL of 75"' acetonitrile/25., water solution. Then add 15 mL of ce!ite and 2S ml of sea 
sand to each sample. Cap tightly and shake vigorously.. All samples are prepared in a like 
manner. Place the c:er.trifuge bottles in the shaker horizontally and shake at the high setting 
for 15 minutes. Following this, place the centrifuge bottJel in the centrifuge and centrifuge for 
10 minute at 10.000 RPM. A small portion of gl,ua wool ia placed in an 80 mm powder funnel · 
and each atract ia filtered through a similarly prepared funnel into a500 ml round bottom 
Ouk. TM glaM wool is riNed with a small portion of 15, aceto~/25~ water from a 
Teflon wuh bottle. · · · · · 

For certain IOila when the Mmple cannot be satilfactorily dec:anted after the centnfugation. 
it is necaeary to add apprownately M.J gnaw of uh-free analytical ftlter paper pulp 
(Filher catalog number 09-947> to facilitate cetrilugatioti and decantatioa. When this is 
necesaary, the filter paper pulp is added following the addition of the ceilte and sea Mnd. 
The sampl• aJao are centrifuge at 11,000 RPM when the addition of filter paper_ pulp IS 
necesaary. - . . . . 

• 
For the ,ec,:,nd extradion. add 100 1111. of 75t. acetonitrile/25, water to the toil sample and 
shake vigvl'OUllly by hand to break up the packed soil from the first atnc:tion. Again place 
the sample on the shaker and shake at the high Mtting fM 15 minute. Following this. the 
sample are again centrifuged for 10 minute at 10.000 RPM and the extract:, are decanted 
through the same powder funnela plugged with g1ua wool and into the rapective round 
bottom flub. The g!asa wool and funnel side are riNed sparingly three times with 7S"'a 

.acetonitrile/25~ water using. a wuh bottle and the sample treated u dmcribed in the · 
following section. . . - · · · · . 

3. Evapontion and $GVJbQn of MW>QS!yrjmidiuc 

The combined extract!!I from Part 2 are evaporated on 'the rotary evapontors w,th n'un1mal 
applied heat (to 11\&il\tain ambient temperature) to approxilnately 40-50 ml <to remove.. 
acetonitriJe). CondenNtion will pMf'&lly be obMrved in the 1pluh guard traps at th.J.s p<:.int 
The remainmg aqueoua solution ii ~fnnd to a 250 mL ,epuatory funMl and the round 
bottoD\ flub rimed twice 1paringly with deionized water, which ia abo added to the 
solution in the separatory funnel Two diop. or more ot' 2.5 N todiwn hydroxide wiuncr, ue 
added and the pH ia checked with indiaator strips to usure that it is > 10 (Add1t1on4.i ,~ ,um 
hydroxide may be required to bnng 90ffW so&J samples to pH). Tlu:s bulC aqueou! \<.~IU!i-'n :.5 

then extracted by shwng for 4 ffllllutes with a 50 ml ponaon of methylene chic~,:;.; : -~~ 
pllae do not wparate wril. 1t mav be necasary to add >10 mL of uturated soa1u::- ·, ··.;-; 
,elution· to faclitate separation of the phue Alt~r the ph»a tuive se•pau,ec: · • .:.. · ~ -· 
tnldl~lene d\Jonde layer is hltl'l"ed through an 5> mm powder tunne plu~ -...-m, .. L~ - - - . 

u.d COft!&lN1\g 15 ml. of &Nlvdrous IOdNm sullate, The 'drved orgaiuC'l.-vu 1, , ..: _- ·-; - _, 
::so ml rC'Ut\d botto.m lwlL ~ •q,.J«-u, Llvff 15 !hes\ arne1ed U\ an 1d~t1cai' "T".. :- • -· - -

~nd 50 :n1. portlon ot nwthvlene chJonde.-wh1c11 ut hltered througn :l\e -~.-,- _ 
. nutate into the lo&D'W :.so ml round bottom fluk. The ,odnun sultate II nnMd H\r- - -

'PUU\8 amcut"3 or ~Jwlene duonde and ttw ruue9 coU«!ed i.n ttw wm-P :::. --
t>ouom n&.aa :he ,:ombu,ec: dried m~hvl•n• chlond• · t0lut1or. 
UNnopvnm,d!J\e. :: ::'l"e91f.nt.. a.nd L9 1re111.-d as Jecnbed. ~lo- 111 Pan ,-.__ . • -· 
..~«JUa M:>iuucr, '5 ~,..:, u ,lec-.t,,pd ,n ?&r. 4 i.mnvduitetv ~

• ., 
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• 4. l5olftign of }Qllqrofulfona.mide Acid 

To the aqueous solution from Put 3 is added approximately0.7-1.0 mL (lJ,e pH as a guide) ot~ 
N sulfwic add and the pH checked with indicator strips to ISS\ll'e th.at it is 2 or below. Th::s 
addle aqueous solution is then extracted by shaking for 4 minutes with a 50 mL portion of ethyl 
aC'l!tate. After the phases have separated, the lower aqueous phase is drawn off into a 250 m:L 
Erlenmeyer flask and saved for the second extraction. The ethyl acetate pha.se is filtered 
through an 80 mzn powder funnel plugged with glaa wool and r.:>nt:aining 15 mL of anhydr~ 
sodium sulfate. The dryed organic layer is collected in a 250 ml. l'OW'ld bottom ffuk. Tibe 
aqueous layer is returned to the sepuatory funneL the Erlenmeyer fiuk rinsed twice w1d1 
sparing amounts of deionized water and the rinae, added to the aqueo\15 phase 1n tf:ie 
separatory funnel. The aqueous layer is then extracted in an identical manner wtth a second S1 
mL portion of ethyl acetate. The lower aqueous layer is drawn off and discarded. and ~ 
_ethyl ace+.ate layer filtered through the same sodiwn sulfate in~o the same 250 mL ro\U:l:i 
bottom flMk. The sodium sulbie is rimed t~ time with sparing amounts of ethyl acetae 
and the rimes collected in the .,azne 250 mL round bottom fluk. The combined. dried ~l 
acetate solution contaiN the 3-c.\lorosulfonamide acid,, if pre1e11t, and is treated u decnbed 
below. in Put 6. 

Oc,.nyp of Apunopyrirnidiae 5""1,?la 

• 
To the methylene chloride ~~itOn from Put 3 is added. 50 mL of isooc:tane and the soluticm 
evaporated at ice bath temperature on the rotary evaporator down to a final volume of &boa 
~ mL or 1911. The aminopyrimidine is somewhat volatile and care mu.,t be taken to ass~ 
during the handling of thee samples that analyte is not lost through volatilization. Fr."i.' 
gram unino SPE colwnN are preconditioned with solffllla by eluting with 20 mL of 30~ eth.~l 
acetate/70~ tsooctane followed by 40 mL of tsooctanf'. : Following. this the sample soluncc 
from above is added to the column and the liquid allowed to elute just to the level of trne 
rotumn. · Solvents eluting to this point are disau'ded. A 250 mL round bottom flask is place-.: 
under the SPE column and the column eluted with 150 mL of 20ft ethyl acetate/ 80"' isooct~ 
The Row nte of the colwnN is adjusted to a reuonable nte where individual drops of solvert 
ue still visible and the lt!'Yel of liquid is not allowed IO drop below the level of the soin: 
cotumn packing (colWMS should not be allowed to nm clryt. Thia &action is then evaporate: 
with ice on tlw rotary ffapontor to just lea than 5 mL (appro,umately 2-4 mL>. The soluti~ 
:s then tranaieffed to a gradUAted centrifuge tube and the volume adjusted to an appropnae~ 
!i.-w vohmw with .aoctane riftN8 of the 250 mL l'OWld bottom flak. Otlutions ue 1Nde ~ 
.1ppropnate to keep the analyte concentration within the detector· calibration range. F~ 
example. a 0.02 ppm fortification sample would have a.final volume c,f 5 mL. wtule a sam~.ie 
containing 0.10 pptn would have a final volume of ·20 D\L -nu. fnctton contau\S t~ 

·urunopyninidine and ia analyud as decnbed below. 

D,:rtva,m&bQo and Clunu,p of 3-Ch,loroswtooNNdc Agd 

·,he ethyl acetate -~lutions from Part 4 an evaponted ,ust to dryness en the rc-ra~.· 
~•poraton. The sample m denvauzed bv tint nnsmg down the side of the :..~ mL rc:-ur:,_; 
=-~:-nom 11.uk With 5 ml of ac'!tone Then. in order. the follow,ng u. added to each ~mr1e · 
::-:L nwtt\M\ol..0.2 i:nl of 0 l N hydrochloric aad..and 1 ml of lM>d1azometn.ine- , ._. 
~plies are ffl.Uled well by swuhng. ,toppeffd IOQHly (not nghtftled). and &!low~ tc, ua,-,,= 
:~·enught at &ml-lent tempenr .ire· U the samples have lost the de,ep yellow colcr :..- mcrrur- .: . 
.,n Addallon.a.l 1 au. oi TM> huomethane 15 added and the samples allowe-d :::- ~tariJ ... -

,.::d1!1on&l hour. ·Tius is soae-tunes difficult !o tell bec&~the~ple·1tsei.: :.s ~-:m\1'""·..,c, 
. ~ilow, but the colon an be dLStangw.shed with expenena. · 
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• 
The derivatized sample i5 then evaporated to dryness on the rotary evaporator and the 
residue dillolved in 2 ml of ethyl acetate. Ten mL of i.9ooc:tane are added and mixed well wtth 
brisk swirling just before the silica column cleanup.. The silica columns are prepared b~ 
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/SO, isooctane. The 
eluting solvents are allowed to elute just to the level of the silica between solvent fractions. 
The sample from above (with the i.1ooctane added and well mixed) is added to the column and 
the solution level ~owed to ~t reach the level of the silica. The cr.,lwnn fJciw r11tes arP 
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 deariup procesal. All solvents eluting to this point are discuded. ·A 250 mL round bottom 
fluk is placed under the silica SPE column and the column eluted with 100 ml of 30~ ethyl 

. acetate/10, isooctane. The sample is evaporated just to dryness on the rotary evaporator and 
redissolved in an appropriate dilution of 20, ethyl acetate/~ isooctane. For example. a 
0.02 ppm fortification would have a final sample volwne of 25 mL wf!.ile a sample containing 
0.10 ppm~ have a final sample volume of 200 mL. 11m fraction contains the tnmethyl 
derivative of 3-chlorosuJforwnide acid and is analyzed • described below. 

7. Sample An&lx,is 

The sample are analyzed by gu chromatography ~ing a nitrogen specific detector <TSO or 
NPO} for the &DW10pyrurudine and an ECO detector fol' tbe trimlthyl derivative cf > 
ch101'09u11orwiude aad. Injections are made uaillg an autoaunpl•. lnstnunent operatU\g 
parameters are provided befow in ,ection VIL · 

• 
3. Soil·Moistwt Qetcm,ination 

When the soil sample are also beng an~ for MON 12000 pannt and a soil moisture 
detennination is done concunentJy w,th that &n&J119ia, it i8 nae nec--.uy to repeat the 
determination when analyung for the metabolites. · · 

Cubrate and zero the b&W\Ce. Wegh a glus container, such • a 100 mL beaker. and rec~rd 
this weght to a hundMth of a gram. Next, "~gh an aliquot of 10.00 to 11.00 gof the ,011 

MD1ple to be analyzed mto thls cont&JMI'. and rec01'd thiacombiiled weight to a.hundredth oi a 
gr~ Place the container plus soil in a dry heat oven Nt to at leat 1100 C overnight.· After 
drying, remove the contauwr and allow it to cool. R.ewegh the container plus the dry sou and 
record the weight to a hund~th of a gram. CalaaJate the , lnOl9tlue u ~ loss in weight of 
the s.&mple "ivided by the origmal undned sample weight (X!OO). · 

vn tNSTBUMENTATION 

The a.nalytn, aminopynmidine and 3-c!\lorosulfonamide acid (trirnethyl denvallve·• ,He 
quantified by captllary gas chr~tognphv usang a rutrogen specific detector (NPD or TSD1 and ,111 

eJectron apture detector (ECO>. Det&tls of the operating parameters ~ as follows: · 

Electron C1~twe Detector <ECD> 
13-Ch!orosulfonurude Acid Denvat,ve anal_y~is a.! N,N-dimethyl-_3-chlorosullond!'1"'".:e 
methyl ester) 

• 
Vuun 3700 Ga., Clu'.o~tognph!Model 8000 Autosunpler.. 
Supelco SPB-35 Gla.sa Capil.Luy Column. 0.75 mm ID, 1 iun film. 60 meter.s, or.J&W .DB-;· 
nun ID. 1 µ.m film. 30 met'". 
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• Program: t,00 C (1 min); So ~/rrun to 'Zlfl'C (4 min hold).. · 

ln;.ctor Tea,perature: 2SOoC 
Detector Te11penture: 3CJOO C 
8 psi UHP Nitrogen 
3 1,1.1. Injection 
10 x J2 Attenuation 

Thennionic Specific Detector O'SP or NPP> 
(Aminopyrimidine analysis) 

Varian 3700 C.. Chromatograph/Model 8000 Autosampler. . 
Supelco ~1 G1ua Capillary ColwM. 0.75 mm ID. 1 1,1m film. 60 meters. 
Program lSOo C (4 min); 100 C/min to 2!K)O C (S min hold).. 

In;ector Teutpeat\lre: 2SOoC 
DetectorTe11perature: JOOOC 
8 psi UHP Nitrogen 
3 1,1.L Injection 
1 x 32 Attenuation 

These conditions are approximAte and_ may vary from instrument to instrument. Similar. b•.:•: 
different equipment or column conditions may ~ used, but may require modification of the-.: 
parameten. · 

VIII. INTE:gFE1lENCES 

Detailed mtenerence studies hue not been performed. However, no interference due to solvi:nt"S :·: 
labware h.a.s been obaerved. Example chromatogram, are pn!Nnted in Appendix 1. 

IX. CQNfIRMATORX TBCHNiOUES · 

No confirmatory method ia C\DT'efttly available. 

x. TIME BiQUiltEP FOB ANALYSIS 

A set of 12 samples requires approximately 2.5 daY9 from initial extraction to setting the ~m~l~ 
up for gu chromatographic an&Jysd. · · · · 

x I. . MQQJFICADONS OR PQ'.IEN'ilAL PROBLEMS 
. .. 

· Control and fortified aaa,ples should· be run in the same analytical set as treated s•mc,ie-; 
fortificatioft solutions should be !tored at 0-6 °C with only small volumes removed .u ne-e-ded ::: · 
!aunediate requirements. Fresh woriung standar~ should be prepared monthly. Stock soiuncr. !, 

. :uve been demonatrated to be stable for At least three months. when stored fro:en and u:,c~ne-: 
51nc!! the solutions must be Allowed to wum to ambient temperatu~e before,use. ari •pi:-rc-:r:a:.a. 
.wquot may be P1petted into a small gl.us vw. · The alictUot p,ay t_hen be accurately p1~tec Jr.":~ 

-..,arm.mg to ambient t~ture. The unused portion of the warmed solution is discarded 
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• 
XII. MiJ'HOQ OF CALCULATION. 

The amount of each analyte is determined b~ upon external standard calibnticm. A ncn
weghted liDar leut squares estimate of the calibntion curve i5 used to akulat2 the amount ci 
anaJyte in the unknowns. The response of any given sample mu,t not exceed the response of the mcst 
concentrated standard. U this occurs, dilution of the Nmple will be necessary. The results are 
reported in ppm of ~AA for the ><h!orosulfonamide add ~ in ppm of A.minopyrimidine. 

When the detector calibntion standards are prepand u·daic:nbed in Section V, p~ 2 for N.N-0,
methylaminochlorosullonamide acid, methyl ester, the analytical 'results calculated directlv will 
be in ppm of 3-CSAA. U the standards are prepared based upon the dimethyl methyl· ester 
derivative~ then a correction factor will need to be ~pplied. The molecular weight of the tnmethvl 
derivative of 3-chlorosulfonunide acid is 281.7 and that of the 3-chlorosu.lfonamide acd is 2.39 ~
The factor for the conversion of the trirnethyl derivative to .the desired an.alyte. 3-CS.AA. wouid 
then be 239.6/281.7 or 0.851. · · · · 

XIII. vhJ U,A,TIQN JJMUS OF MEJHOQ 

The limit of quantification has not been defined. The .lowest level at which the method has be-!!I 
v&lidated is a fortification level of 0.004 ppm. Method validation data is presented in Appendi.x 
2. 

• 
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