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1.0 	 SCOPE 

This method is used for the determination of CGA-131036, 
N-(6-methoxy-4-methyl-1,3,5-triazin-2-yl-aminoc:arbonyl)
2-<2-chloroethoxyfbenzenesulfonamide, in soil. This method 
is a modification of AG-493 wherein the Bond Blute CN 

' 	column clean-ua of AG-493 is replaced by the first of two 
BPL~ columns. This modification allows the limit of 
determination of the method to be decreased to 0.01 ppm as 
established by the lowest fortification levels. 

The chemical structure for CGA-1310j6. is presented in 
Pigure 1 • 

2.0 	 PRINCIPLE 

A representative soil sample is extracted by shaking with 
1:1 methanol:sodium carbonate buffer (pS 9). After 
filtering, a 5-g aliquot of extract is diluted with water 
and acidified with phosphoric acid. Residues of CGA-131036 
are partitioned into methylene chloride and determined by
high performance liquid chromatography (BPLC) using a 
Lichrosorb - CN column coupled with an analytical
Zorbax-ODS column and UV detection at 232 nm.· 

A flow diagram for the method is presented in Pigure 2. 

3.0 	 APPARATUS 

3. 1 	 Bottle, Boston round, narrow mouth, amber, 8-oz. 

3.2 	 Filter paper, Reeve Angel• 802,. and Whatman• 2V,
24-cm. 

3.3 	 Plask, round bottom, 100-ml and 50-ml. 

3.4 	 Funnel, long stem, 10-cm size. 

3.5 	 Funnel, separatory; 250-ml. with Teflon•. stop cock.
I 	 . 
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·3. 6 	 Glass wool. 

3.7 	 Graduatee. cylinder, SO-ml, 100-ml. 

3.8 	 Jar, square, amber wide mouth, 16-oz. 

.. 3. 9 Mechanical shaT.er. 

3.10 	Rotary ' evaporat;)r, BUc:hi• or equivalent. 

3.11 	Vials, Wheaton, 1-ml. 

4.0 REAGENTS 

4.1 	 Ac:etonitrile, BPLC grade • 

.4.2 	 25• Ac:etonitrile/75• 0.001M phosphoric: acid 
containing O.S• tetrabutyl'immonilllll bromide. 

4.3 	 30% Ac:etonitrile/70' phosphate buffer containing 0.5• 
tetrabutylammonium bromide. 

4.4 	 Carbonate buffer (pB 9): 10.5 grams sodium carbonate 
+ 8.4 grams sodilllll bicarbonate in one liter of wa~er 
( O. 1!:!, each reagent). 

4.5 	 Disodium hydrogen phosphate (Reagent Grade). 

4.6 	 1:1 Methanol:c:arbon,•e buffer. 

4.7 	 Methan~l, BPLC grade. 

4.8 	 Methylene chloride, BPLC grade. 

4.9 	 Phosphate buffer (pB 7): 1:1 mixture of.0.062!:!, 
Na2 BPO, : 0. 042!:!, KB2PO, • 

4.10 	 1.2!:!_ Phosphoric: acid. 

4.11 	 Phosphoric: acid (85%), Reagent Grade • 
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4.12 Potassium dibydr09en phosphate (Reagent Gradel. 

4.13 Sodium bicarbonate, reagent grade. 

4.14 Sodium carbonate, reagent grade. 

4.15 Standard CGA-131036 (available from CIBA-GBIGY 
Corporation, P.O. Box 18300, Greensboro, NC 27419). 

4.16 Tetrabutylammonium bromide (Pluka AG). 

4.17 water, distilled. 

• 	 4.18 Water, !distilled and deionized) • 

5.0 PROCBDORB 

.; • 1 Extraction 

5.1.1 	 weigh a 20-gram subsample from a well 
hcmoqenized stone~free soil 9ample into· a 
16-oz. square amber jar. Add 200 ml of 1:1 
methanol:carbonate buffer and cap the 
jar using a plastic liner to prevent solvent 
losses during shaking. 

A subsa,.,p!e for soil moisture 
determination should also be taken at 
this point. 

5.1.2 	 Extract the soil sample by shaking on a 
mechanical shaker for two hours. 

5.1.3 	 Filter the extracted sample through a filter 
consisting of a ball of glass wool inside a 
Reeve Angel filter paper, inside a What:nan 2V 
filter· paper, into an 8-oz. Boston round 
bottle • 

• 
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5.2 Partition 

5.2.1 Transfer a 5""9 aliquot <- 51 llll., volume 
corrected for moisture content of soil) of 
the extract from Section 5.1.3 into a 250-ml 

• separatory funnel. 

Add 100 ml of -ter and 10 ml of 1.211 
phoephoric acid. Cbeck the p& of th6 
solution, which should be aboat 4, with pB 
paper. Adjust the pB to <4 by addition of 
1.2! phosphoric acid, if iiecesaAry • 

5.2.2 Add 25 llll. of methylene chloride to the 
separatory funnel and shake vigorously for 30 
seconds. Allow tlie layers to separate, then 
drain off the lower, methylene chloride 
layer into a 100-ml round-bottom flask, being
careful not. to transfer any aqueous layer to 
t!le round bottom flask.· 

5.2.3 Repeat Section 5.2.2 and combine the 
methylene chloride fractions in the 100-ml· 
round bottom flask. 

5.2.4 Evaporate the contents of the round bott~m 
flask to approximately 5 to 10 ml and 
quantitatively_ tr.ansfer the sample to a 50-ml 
round bottom flask. (The 50-ml round bottom 
flask is used in order to reduce the surface 
area available When dissolving the residue 
before BPLC analysis). Re-evaporate the 
sample to dryness at 404 C. If any moisture 
remains after evaporation, add 1-2 ml of 
acetonitrile to the flask and re-evaporate • 
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6. 0. DETERMINATION OP CGA- n lfil 

6. 1 Pre2!ration of Standard CGA-131036 
' 6. 1. 1 Weigh 100. O mq of CGA-131 036 anal.ytical 

standard into a 100"'1111 volumetric flask and 
dilate the contents of the flask to the mark' 
with acetonitcile. Prepare serial dilutions 
of the 1 • O mg/ml standard solution in 
acetonitrile to give a series of 
fortification standards. 

• 6. 1.2 Prepare serial dilations of the 1. 0 mg/ml 
standard solution in 25:75 acetonitrile:water 
to give a series of injection standards in a 
range of 0.0125 to 0.25 ng/~l of CGA-131036. 

6.2 ColWllD-SWitchinq SPLC system ,I 

6. 2. 1 Install the BPLC System according to Table I 
and Pigare 3. 'l'he valve used in this syste!!I 
is a Valeo Model !C6W 6-port injection valve 
with electric actuator (Valeo Instrument' Co. , 
Inc., Post Office Box 55603, TX 77255). The 
valve is controlled using a Kratos 
Spectroflow Model 783G Programmable
Absorbence Detector and the program is 
started by a signal, from the WISP injector.I 
Control of the switching valve can be 
accomplished manually or by use of computer 
or other time programming eqaipnent• other 
controller and valve combinations used in 
this laboratory have been the waters Model 

• 
590 Solvent Oelivery·System which 
time-proqrams the valve of a Waters WAVS and 
a valve uni~ and a Chcontrol Model .C0-4S 
Timec (Lindberg !nterprises, Inc., 9707 
Candida St., San Diego, CA 92126) Which can 
control the Valeo Model !C6W valve • 
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6.2.2 	 Determine the retention·time of CGA-131036 on 
Column 1 by conneetinq Colamn 1 direct1y to 
the detector and injeetin9 50 ng of the 
standard. (Inject 200 ~l of the 0.25 n9/~l 
standard solution prepared in Section 
6.1.2.) 

• 
6. 2. 3 Reconnect the system as shown in l!'i9ure 3. 

Pro9ram the va1ve to start the CIJ'r mode at 
about one-half minute before the retention 
time of CGA-131036 and'return to the NORMAL 
mode at about one-half minute after the 
retention time • 

6.2.4 	 Inject 50 ·nq of CGA-131036 and determine its 
retention time throu9h the two columns and to 
confirm that the valve time pr0<Jrammin9 is 
correct·. 

6.3 Standardization 

6.~.1· 	 Standardize the hi9h performance liquid
chromatOCJraph by injectin9 200-vl aliquots of 
injection standards under the conditions 
specified in Table I. This repreents a 

workin9 ran9e of 2.5 to SO nq of CGA
131036. , 

6.3.2 	 Measure the peak heights of the injected
standards either electronically or manually.
Typical standard chromat09rams are shown in 
l!'iqure 4 and typical standardization data are 
shown in Table II. A typical standard curve 
is shown in Figure 5. 

6.3.3 	 Construct a standard curve by plotting
detector response versus nan09rams injected 

• 

. either manually or by computer, or enter the 

data into an appropriate electronic cal

culator to obtain a least squares reqression. 
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6.4 Determination of Sample"Residues 

6.4.1 	 Dissolve the f~residue fran Section 5.2.4 
in 2.0 ml of(75:25,acetonitrile:water and 
ultrasonicate-:-:--swirl and place a portion of 
the dissolved sample into a 3-ml BPLC auto
sampler vial. 

6.4.2 	 Inject a 200-ul aliquot of the sample from 
Section 6.4.1 into the BPLC under the same 
conditions as for standards. Make appro
priate dilutions of the samples to bring the 
pealc heights within the ranqe of the standard 
curve. Compare the peak heiqhts of the 
unknown samples with the standard curve or 
enter into the least squares proqram to 
determine the nanoqrams of CGA-131036 present 
in the injected aliquot. Typical chromato
grams for control and· procedural recovery
soil samples are shown in Figures 4-8. 

6. 4. 2 calculate residue results in terms. of ppm
CGA-131036 by the followinq equation: 

nq CGA-131036 !'oundPPM • • R1119 soil InJected 

The recovery factor !Rl is determined usinq a 
for~if ied control sample carried throuqh the 
procedure and is expressed as a decimal (100• 
• 1 • 00. etc. ) 

· If results are to be reported in a dry weight
basis use the following equation: 

100 - soil moisture <•>
Ory weight (ppm) • wet weight (ppm) • 
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BPLC CONOITIORS FOR-ANALYSIS OP CGA-131036 

Waters WISP 7128 Sample Injector 11sinq 
two !l:ratos Spectroflow 400 Solvent 
Delivery Systems or equivalent 

Onit: 	 Valeo Model EC6W 6-port sample
injection valve with electric act11ator 

tl Licllroaorb-CN, 250z4 11111, - 1 o 1&m 
t2 Zorbaz-oos, 4.6z250 na, - s-.; "m 

Column tl 	- 0.5, Tetrabu~yla!llllloniWD 
bromide in 25• acetonitrile:75t 0.001M 
phosphoric acid 

Col11111n t2 	- 0. S• Tetrab11tylam:non_; '" 
bromide in 30' acetonitrile:70t ~d:7 
phosphate 	b11£fer 

1.0 ml/min. for both pump flows 

7.4-8.4 min. 

Ambient 

Spectroflow 783G Variable Wavelenqth OV 
Detector or equivalent. This detecto~ 
is 11Sed to time proqram the valve. 

232 nm 

0.10 AOPS 0.0 aliri. to - S.O min. 
0.01 AUFS 	 - - 15.0 min. to - 25 min • 
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Wave::.ength: 
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TABLE I: 	 BPLC CONDITIONS POR ANALYSIS OP CGA-131036 
(continued) 

Minimam Detection Limit: 2.• 5 119 

Inje~ion Volume: 200 ~ l 

Chart Speed: 	 0. 5 cm/min~

• Retention Time: -7.5 minutes for column 1 and 
20.0 minutes tor both.I 

'Retention times and column switching times are subject to 
slight variations de~ending on the mobile phase preparation 
or B?LC system. · 

Decermin". column switching time for every new batch o/!~· ,·aobile phase or equivalent BPLC system • 

• 
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FIGORE 1: CHEMICAL NAME AND STROCTOllE 

@-so,-LL1~o\-°'' =-"'"' 

..__/I N-(6-methozy-4-methyl-1,3,5

N---<. triazin-2-yl-ami.JIO-earbonyll-
O -CH2CH2Ct ~ 2-( 2-ehloroethozyl• benzenesulfonamide 

• 
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FIGURE 2:· PLOW DIAGRAM FOR ANALYTICAL METHOD AG-509 

20 g soil. s-ple 
·, •Shake 2 hrs. with 200 ml of .1 : 1 methaJlol:carbonate buffer 

•Filter 

Dilute a 5-g al.iquot•with , '!Q ml of -ter 

• 
+ 10 ml of 1.2M phosphoric acid 

Partition with 2z25 ml• methylene, chloride

• 
Aqueous (Discard J Methylene chloride 

•!vaporate to dryness
•Add 2.0 ml.of 25:75 

< acetonitrile:water 
•Column switching BPLC 

(see Figure 3) 

• 

,. . 
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CONPIGCRATION OP TWO COLOMN SWITCHING BPLCFIGCRE 3: 

SYSTEM 

!\ ruu·, rJIJICTOI 
I 

' eOLIJll• 1 ~ 
Y&LYI FOiI,,,., z : ! '11&$1'1 
SWITCHINGI 

COLUUI I~ 
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FIOll COlUUI t f.1011 COLUlll 1 
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..ASTE WAS Tl 

,OSITIOI d•~IUAL1 POSITIOI cCUT1 
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'lb is amendment .is issued to correct a typoqraphical error in 
Section 6.4.1, page 7 of 9. '!he first sentence should read 

"Dissolve the flask residue from Section 5.2.4 in 2.0 ml of 
25:75 ~etonitrile:water and ultrasonicate.• 

instead of· 

"Dissolve the flask residue from Section 5.2.4 in 2.0 ml of 
75:25 acetonitrile:water and ultrasonicate.• 
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