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1 INTRODUCTION v
L1 Sggpg'ofvghg methng ' '1" o4 .v, : ﬁ o ’,. 1,? ,}

. The method allows the quant1tat1ve determination of residues: of CGA 245704 in
. soil (See section 6.1, Flgure 1-for structure. and chemical name)

The lower‘practical level of quant1tac10n by this methodvjs 0.02 mg/kg.\

v~l 2 PrxnC1p1e of the method

CGA 245704 is extracted by shak1ng a homogenxzed subsamp]e w1th water and ace-
tonitrile. An aliquot of the extract is cleaned up by passage through a solid

phase extraction (SPE) C,s cartridge. The eluate containing CGA 245704 is di]uted ‘

with water and saturated sodium chloride solution and the a.i. is ‘partitioned

into n-hexane. The reextract is’'cleaned up by passage through a silica cartr1dge.

.. CGA 245704 -is determ1ned by HPLC with UV-detection.

Standard laboratory equwpnent is not Tisted. All equ1pment'and chemxcals

mentioned herein can be subst1tuted by suitable products of any orxg1n
Prove su1tab111ty of. reagents by ana]yzing reagent blanks.» :

jipment =

2.1.1 Rotating evaporator, Bdchi, Rotavapor RE, Bdchi AG, Flawil, CH
2.1.2 "Vacuum system, Terno Duo 500 S, Terno AG, Kiblis, CH :
-2.1.3 Circulation cooler, mgw Lauda NK 450, Mesgerate werke Lauda,
B Dr. R. Wobser KG, Lauda- Kénigshofen, FRG. - .-
2.1.4 Vortex mixer, Model Vortex-Genie, Scientific Industries Inc , Spring-.. -
: -~ field, Massachusetts, USA, represented in Sw1tzerland by Or. Bender &
' Hobe1n AG, Zirich. )
2.1.5 Lab-shaker, A. Kihner. AG CH Basel. . )
2.1.6 Folded fwlter ‘paper, 15 cm diameter, Macherey Nage] 5160 Duren, FRG-
o Cat. No.: MN 713 1/4. .
2.1.7 - Boros111cate glass tube, 8 mL volume, J. T. Baker Inc. , Ph1111psburg,

N.J. 08865, USA, represented in Switzer1and by P. H Stehe11n and Cie
AG, 4003 Basel Cat. No. 7328-06. .
2.1.8 -PTFE frits for 8 mL boros111cate glass tubes -J. T. Baker Inc
Cat. No. 7329-06.
2.1.9 Glass-reservoirs of’ about 25 mL and 250 mL content to be. attached to
.. "the cartridges.
2.1.10 Vacuum manifold to accomodate so]1d-phase extraction cartr1dges. bu11t
-~ . in-house or commercial equivalent, e.g. VISIPREP, Supelco Inc., Belle- °
. fonte, Pennsylvania, USA, represented in Sw1tzer1and by Supelco SA,
- * Gland, CH, Cat. No. 5- 7030
2.1.11 Ultrasonac bath, Bransonic 220, Branson C1ean1ng Equ1pment Co., Parrot
Drive, Shelton, CT 06484-0768, USA, represented in Switzeriand by .
% Or. Bender & Hobeln Zirich.
2.1.12 H1gh Performance Liquid Chromatograph ‘refer to section 2 4.1.

-]
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" 2.2 Reagents and standards

Main suppliers’ addresses: E. Merck AG, 6100 Darmstadt FRG..
o : T "Fluka Chem1e AG 9470 Buchs, CH.

Water, HPLC grade, prepared in house.
Aceton1tr11e for extraction, distilled in house o '
tert.-Butyl methyl ether (TBME), HPLC grade, Fluka, Cat No 20247

" n-Hexane Lichrosolv, chromatography grade, Merck, Cat. No. 4391.
“Acetonitrile, LiChrosolv, chromatography grade, Merck, Cat. No. 14291
Silica gel for flash chromatography, J. T. Baker. Inc., Cat. No. 7024,01,
Bakerbond octadecyl Cys, J. T. Baker Inc., Cat. No. 7425-00
Sodium chloride, analytical grade, Merck, Cat. No. 6404. Prepare a sa-

" turated. solution of sodium chloride in. water for HPLC (brine). .
Sodium sulfate, anhydrous, analytical grade, Merck, Cat. No. 6649

0 CGA 245704 reference substance for standardization and recovery experi--
ments. Prepare a stock solution of CGA 245704 in acetonitrile Lichrosolv
(e.g. 200 ug a.i. /mL acetonitrile). Store the stock so]ution at a.

' temperature of 5 or lower. . Co .
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, REHARK -/ CGA 245704 so]ut1ons in acetonitrile have been demonstrated )
' ©°  to rapidiy degrade if exposed to day light at room temperature.
Therefore prepare solutions of CGA 245704 in brown flasks.
However, if a stock solution of 200 pg a.i./mbL acetonttr11e
is stored in the dark at -20°C,. the a. 1. s stable at
‘1east for 6 months . et '

2.3 Analytical procedure

REMARK : During the analysis, it should be kept in mind that CGA- 245704
g - degrades, specially in diluted solutions, when exposed to day-
light. Therefore, after beginning, ‘the analysis has to be con-

tinued without delay and exposition to suniight has to be avoided.

[f an interruption of the analysis is unavoidablie (for instance
- over night),.all extracts and solutions involved in the ana- -
. 1ysis have to be stored at a temperature of 5°C or lower in
g the dark. : g

'2.3.1-3‘Preparat1on of samples and subsamp]es

Remove b1g stones from field sample. Homogen1ze 1aboratory samp]es
{1 kg or more) by following suitable’ procedures Analyze the samples |
1mmed1ate1y after preparat1on or store at about =-20 °C unt1] analysis.

For ana]ys1s weigh a subsamp]e correspondxng to 10 g dry so11 into a
- 250 mL wide:mouth jar (e.g. we1gh 12 1 g fora sample having a 82.4%
‘ dry matter content) o , S o T

232 Fort1f1cat1on .'

To regu]ar]y ‘check the performance of the method, ana]yze also at

least two fortified control samples.with each series of analyses. To

prepare these samples, 'add known amounts of CGA 245704 to contro] sam-
, ples pr1or to extract1on : .
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12.3.3. , . , . ,
. Add as much HPLC water to the we1ghed subsample (cf section 2.3.1)'j>.

2.3:4

»Extract1on

. f]ask

Se]ect~fortificationnleveis to be two and ten times the lower practi-
cal level of determination or in the range of the - expected residue
levels. Make sure that control samples ne1ther are contam1nated nor

‘'show interfering signals.

To fortify samples with 0.04 and 0.2 mg/kg, prepare. so]ut1ons of -
CGA 245704 containing 0.4 and 2.0 pg per mL acetonitrile (Lichrosolv)
by -appropriate dilution of the stock solution (cf. section 2.2.10).

"Add 1 mL of the 0.4 pg/mL solution or 1 mL of the 2.0 pug/mL solution ‘1

‘to untreated subsamples to obtain fortification levels of 0.04 or
0.2 mg/kg, respectively. Proceed as described 1n sect1on 2.3.3.

.'REMARK The 0.4 ug/mL solution was determined to be chem1ca11y stable

for at least 12 days if stored in a-refrigerator at about 4°C.

as to achieve a total water volume of 20 ml taking into account the
soil, moisture content (e.g. for a sample having 82.4% dry soil content

weigh 12.1 g wet soil -and add 17.9 mL water). Swirl the mixture manually ;
~for a few. seconds. Add 80 mL (79 mL to fortified samp]es) of distilled

acetonitrile to the mixture. Shake the t1ght1y sealed jar for about 30

 minutes. Total volume of the extract is 100 mL. Allow solids to settle

for about 5 minutes. Filter about 50 mL extract through a folded filter
paper of 15 cm diameter into a 100 mL Erlenmeyer flask. Transfer 20 mL
of clear extract correspond1ng to 249 dry so11 to a 250 mg Er]enmeyer

. 4 ' .
: b
C]eanup by SPE Cla cartr1dge o

Remark: To pack the cartrldges used for th1s cleanup proceed as fo]]ows :
Insert a PTFE frit on the bottom of a borosilicate glass tube -
" of 8 mL.content, fill 1 g of Bakerbond octadecyl .into the tube
-, and place a second frit on the top of the filling. Vibrate for
© 1'minyte for the material to settle, using a Vortex mixer and
press the .upper. frit on the top of the adsorbent
The cartr1dge is ready for use.

E

"Attach an SPE Cla cartridge packed: as descr1bed above, to the vacuum
. manifold. Tightly connect a 250 mL glass reservoir to the top of the

cartridge. Precondition the cartridge by successively passing through.
5 mL acetonitrile LiChrosolv and 5 mbL of water by suction. Add 100 mL

of water to ‘the aliquot of the extract in the Erlenmeyer flask (section -

2.3.3), shake and transfer to-the reserveir. Pass the mixture through
the cartridge at a rate of 5 - 7 mL per minute by suction. Wash the
flask with 10 mt of a solvent mixture of water + acetonitrile Lichrosolv
7 vol. + 3 vol., transfer the wash to the reservoir and pass it through
" the cartridge. Disconnect the reservoir from the cartridge and elute-
'CGA 245704 with 7 mL of a solvent mixture of. acetonitrile LiChrosolv +

. water 6 Vol. + 4 vol. into a 25 mL test tubeé by means of a 10 mL syrin-

ge or by suction. Add 6 mL water and 5 mL saturated sod1um chloride
salution to the e]uate in the test tube. - " -

o

Propnetary lnfor'mahon of ClBA GEIGY AG. e
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2.3.5

Cleanup by bartitidn and silica cértridge

‘ ~Rema¥k:'To pack the cartridges used for this cleanup prdceed as

described under 2.3.4 substituting silica for Bakerbond
. octadecyl and add 2 g of anhydrous sodium sulfate.

Attach a silica cartridge, packed as described above, to the vacuum

manifold. Tightly connect a 25 mL glass reservoir to the top of the = "

'.”cartridQEu Precondition the cartridge by passing 5 mL of n-hexane

236

" through at a rate of about 4 - 6 mL/min. '

Add 7 mL n-hexane to the aqueous phase in the test tube (section 2.3.4),
stopper the test tube and shake the mixture for about 30 seconds. After
separation of phases, transfer the upper n-hexane phase into the glass
reservoir by means of a Pasteur pipette. Pass through the cartridge by
suction and discard the eluate. Repeat the extraction once more with a

.second portion of 7 mL n-hexane. Separate and pipette the n-hexane

phase into the cartridge.-Discard the eluate. Add another 7 mL n-hexa-
ne-to the aqueous phase, shake vigorously and after separation, trans-
fer the upper phase into the glass reservoir. Pass through the car-

_ tridgeé by suction and collect the eluate in a 25 mL round bottom flask.
. Discard the aqueous phase. Elute with 10 mL n-hexane and collect the . -
eluate in the 25 mL round bottom flask. .. coL : .

Preparation of ‘the final 'solution

Evaporate the eluate to dryness under reduced pressure using a rota-
ting evaporator (water. bath temp. : ~30°C). Dissolve the residue in.
4 mL n-hexane (final'solution). - . ’ :

;‘REHKRK E-Anaiyse‘the samples immediately after diséoTution‘or_;

" store the final‘so]utions_at 5°C or lower. '

2.4 'Instrdmgntation

2.4.1

‘High'Performénce.Liqdid Chr@matographic system (HPLC)l

Use a high performénce 1iqufd chromatograbhieqdipped witHvavUV-détector,
., e.9. a Kratos Spectroflow 783 programmable UV/VIS-HPLC-detector (Applied
Biosystems, Ramsey, New Jersey 07446, USA), a Shimadzu solvent delivery.

module LC-9A (Shimadzu Corporation, amalytical instrument division, .
Kyoto, Japan), a Spark Promis Il Kingsize programmable autosampler/in-

- Jector (Spark Holland, 7825 VE Emmen, the Netherlands), a strip chart

.recorder SE 120 dual channel (ABB, Goertz Metrawatt, 1101 Vienna, A), -
and optional (for system automation) a control and data collection unit

HP 3350A laboratotory Automation system (Hewlett-Packard, Paolo Alto, -
CA 94304, UsSA).. .. . ) ) \

-(for instance more than 6 hours),- the vials must be protected

from direct sunlight. For example, start the sequence to run over
night or darken the laboratory (blinds down) or use dark vials.

Use a column-and conditions as follows or suitable equivalent ones :

Proprietary information of CIBA-GEIGY AG. - R -
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,.InJect1on vo] -:'25 pL.

‘ Co]umn-;lg Sta1n1ess stee] tube, 10 cm length, 2 mm i.d., packed"

". with normal phase Nucleosil 100, particle s1ze S um
(Dr.:H. Knauer KG, 6370 Oberursel FRG, Cat. No. : .

'.845-Y54) . R
! Mobi]e'phese.: '"n hexane L1Chroso]v +. TBME 9 vo] o+ 1 Vo]..f
F1ow'rate,:3 0 2 mL/m1n » ‘

"Retentxon tlme : 5 min.

"Recorder‘-:, 10 mV»fu11 scale
"Chart speed - 1 cm/m1n jf
: "Detector e Wave length: 324 nm

2.8.2"

. sen51t1VJty 0.005 aufs’

Preparat1on of Standard So]ut1ons

'Standard1ze the chromatograph1c system each t1me a series of samples

is to be quantitated. The range of the concentrations is depending on
‘the range of residues to be determined, in particular, the lowest

f‘ standard concentration is depending on the lower practical level.

Calculate the ]owest standard concentration (C). as fol}ows

L. A

Cee——— pgm]
| o Vf. ’. ' ;'-‘i- ‘ o ; i N
sL.eA - 1owernpractica111eve1.[mg/kg]”brj[ug/gl
, V;': = vo1dme ot the final solution i' [WL]‘.f‘:‘ o N
'AA = :' halwquot of crop c]eaned up :f*'[g];'

. W1th the values proposed in this method the 1owest standard concen-

trat1on is 0 01 ug/mL as presented be]ow

0 02 x 2.

73? = f——————f—- s ‘0.01~ug/mL"

4

Prepare ‘at' least four standard solutions of different concentrations

by appropriately diluting the stock solution of the reference compound

{section 2.2.10) with n-hexane.

- Select the concentrations as required ; typical va1ues are 0.20, 0.08,
0.02 and 0. 01 ug/mL 25 uL of these so]ut1ons correspond to 5,72, 0. 5 .

and . 0,25 nq.

j.REHARK {”Prepare these so1ut1ons Just before the determ1nat1on Squ-
L "~ tions were demonstrated to be chemically stab]e for at least

7 days 1f stored in a refr1gerator at 4 C.

. Proprietary information of CIBA-GEIGY AG .
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2.4.3  Quantitation of residues.’ : - el

Inject 25 pl of standards and final solutions. Measure. the response of
" the analyte at the characteristic retention time and calculate. response
function and residues as detailed in REM 119.04 (Ciba, plant protection
division, residue andlysis, 1991). e T . . .

: 2.5'In£erferénces‘

None observed, so far.

2.6 Confirmatory techniques

If peaks with same retention time as CGA 245704 appear, results may be con-
firmed by HPLC using reverse phase chromatography. If during use of the con-
firmative method a peak appears in the control sample, the peak to be confir-
med should be at least three times the height of the control peak.**

-. 'Proceed as .follows: Lo . D o o
Pipette an appropriate aliquot of the final solution e.g. 2 mL (section 2.3.6)
into a 10 mL round bottom flask and evaporate to dryness.(water bath : - 30°C)
Dissolve the residue in an appropriate volume of a solvent mixture of acetoni-

.trile LiChrosolv + water 4 vol. + 6 vol., e.g. 2 mL,.using an ultra sonic bath

2.6.1 -High Pérformance Liquid Chromatogfaphic éonditibn; S

‘USeléhe_same,high perfo%hance 1iquid chromatograph as described'ih'ééc-

tion 2.4.1 under the following conditions or suitable equivalent ones.

© Column : ©_ Stainless' steel tube, 10 Em"fength, 2 mmi.d., packed

with Nucleosil 100 C,g, particle size 5 um (Dr. H. Knauer

KG, 6370 Oberursel, FRG,'Cat.,No.:‘B45‘;'Y76).
M6b$1e.phase,: Aceionitri]gipithquolv fvwafgrfl vol. +1 vo]L
Flow rate : - 0.2 mL/min ' o |
Retention:time'; 7 min.

. Injection vol. :.50 plL

- Recbrdenx: . 10 mV full scale
"Chaft'speed : .. 1 cm/min h-
Defecﬁor”: " 'Wave length: 324 nm

sensitivity: 0.005 aufs

‘ _‘Standards‘: .. - Prepare golutibn_of CGA 245704 in a solvent mixture df‘v

acetonitrile LiChrosolv + water 4 vol. + 6 vol. con-
taining 0.2, 0.08,.0.02 and 0.01 pg/mL. Inject 50 uL
. of each solution cdrresponding to 10, 4, 1 and 0.5 ng
_.of CGA 245704. A .

“x% Qne of three control samplés'analyzéd using reverse phase was found to con-
tain an interference peak corresponding to abqut 0.01 mg/kg. CGA 245704

Proprietary information of CIBA-GEIGY AG. ]
Not to be disclosed to third parties without previous consent of CIBA-GEIGY AG.

Page 10 0f 18

TSI LI

[



CoA 205708 . - . -8- © o REM 172,08

2.7 Time requ1red for ana]ys1s

A total of about 16 hours 1s required to work up a set of 12 samples to the

p01nt of HPLC 1nJectxon Automated HPLC analys1s can be performed overn1ght

2.8 Mod1f1cat1ons and potent1a1 prob]ems

Wrong resu]ts are obta1ned if samples or standard solutions have been exposed :

unprotected to sun11ght at room temperature (1/2 day or more)

' R : N :. - {
' Proprietary mfomanon of CIBA-GEIGY. AG e
Not to be dlsc\osed ta third- partles mthaut previous consent of CIBA~GEIGY AG
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6. FIGURES AND TABLES

‘Af'§;l_£igg£g§;i;3 Structure and chemical, name ,

‘csA‘2'45‘7o4' : o T
!. | : PR

' '? 1" a.csHsNzosz

.'MOTe;ular mass; 210.28 |

|
: Benzd(l,Z,i]thiadiazo]e-7¥carb6thioic'acid S-methyl ester -
Figure 2: Procedure flow diagram

10 g homogenized soil' + 20* ml water .
©.- 80 m] acetonitrile ; shake 30 m1nutes A

F11ter and take an a11quot of 20 mb of the extract (2 g dry so11)

Add 100 'mL water and shake. Pass the so1ut1on through a precond1t1oned
' cartr1dge packed with 1 g Bakerbond octadecy] Cxa

Wash with 10 mL water + aceton1tr11e 7 vol. + 3 vol
E]ute CGA 245704 w1th 7 mL water + aceton1tr11e 4 vo] + 6 vol.

",/7 " Extract two times with 7 L n- hexane each and

‘l d;. f;e Add 6 mL water and 5 mL saturated sodium ch10r1de solutxon -
i

.,/ pass each reextract through a preconditioned silica cartridge
vy packed w1th 1 g adsorbent and 2 g anhydrous sod1um sulfate.
A Discard the e]uates . : ,

o Reextract the aqueous phase again with 7 mL of n-hexane
. Pass the reextract through the cartridge and collect the
eluate in a 25 mL round bottom flask, .

:

!

! N

\. Cont1nue the e1ut1on of CGA 245704 by pass1ng 10 mL of n- hexane
through the cartr1dge : : U

Evaporate the eluate}to dryness and d1sso]ve the re51due 1n 4 mL
, of n-hexane : .

R S

ot uant1tate by 'HPLC '
B . .
* The moisture eonzent of the.soil is to be taken_ in consideration (see section 2.3.51.

H

LN
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