‘CONFIDENTIAL. RES 01-060

BASF: ‘Agro Research.
Rmidue Sciences Section-
P.O, Box 400
Priticeton, New Jersey 08543-0400°

Recommended:Method of Analysis. - M 3441

560 F(CL 375839) L;quld Chromatographic/Mass Spectrometric:(LC/M
W EC/MSMS, Conﬁrmatory ‘Method for. BAS560 F and. Ct_,. 77160 Resid

A.  PRINCIPLE

‘Residues of BAS 560 F (also knowri:as'CL 375839) and CL:377160
. soil sample usmg methyla:mnglwatcr/aceto

‘specu'omeu'y "ﬂw conﬁnnatory analysus inivolves’ hqux chromatogtaphy/abnosphenc
préssure. chemical ionization tandem mass. spectmmetxy (LC/MS/MS) of the' isolated
Fesidue; Results are calculated as BAS 560 F and CL 377160 by:the:direct com
of the peak responses” of:: the: sample:to those: of external standards “The: vahdated
-’sensmvxty (LOQ, Limit of Quanutatlon) of the method 18°5; ppb for each compound

B.  SAFETY PRECAUTIONS

Precautions-dre to-be taken to restrict exposufe to; all chiéimnical§ speclﬁed i thss méthod
The: proper use of appropnate ‘safety glasses/ ‘goggles, gloves, laboratmy coats
ventilation, -and handling fechniques. are ‘to "be. observed. Appropnate: Mate'nal Data
‘Handhng Shects are'to be revuewed for all: chemlcals used in lhe method pnor»to stanmg;
‘work:

“The current, MSDS information for BAS 560 F 13- obtamable from:BASF Cerporation,
BASF Agro Research, P.O ‘Box400; Princeton NJ, 085430400

©:2001 BASF Corporation All'nights'reserved
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REAGENTS

‘(liems from manufacturers ‘Gther ‘than those- hsted iy be used: if proven to be.
“fanctionally eguivalent ) e

ed from BASF
, New Jerscy 08543-

I Andlytical Standards Analyhcal gradc, known. putlty
Corporation, BASF ‘Agro Rescarch, P O. Box:400; Prii

&, BASS60F  Sibromo:6§-dimethyl-2,2'3 4 tetramiethioxy benzophierione-

Strugtural Formula® CioH1BiOs MW..409°3

b CL377160  (3-bromoi6:n
dimethoxy-6-methylphe

ethoxy-2-methyiphenyl)(3“hydroxy-274'

Structural Formula C13HiBrOs MW:3953

Method M 3441, Page2-of 23
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2 HighPunty Water Millipore Milhi:Q UV Plus:System; Millipore; Inc

3 Solvents B & J Brand High Punty Solvents, Baxter; Burdick and: Jackson,

Muskegon; Ml
a  Aceonitrile
"b Methanol
c Methylenc Chloride
-4 Chemucals'
a.  Acetic Atd (99 7%), “Baker Analy-wd” Reagent, ACS.. . Reageiit,: Cat No.
9508
b.  Triethylamine, (98%) EM Science, ‘Cat. No TX1200:5
-5 Solutions:

Extraction Solvent Add 0 5L of Tncthylamme 090 L 6f acetoutirle and
9.5 mL of Milli-Q-wates Mix well.

0.5% Acetic Acidiin, Water-. Add 05-mL of. acetlc acid. 10. 99 S:mL; of

‘Milli-Q wazer and mix-well

10% Methanol in' Methyle ¢ Chlotide:, Add 10, of méthanél . to.90;imL, of
mmethylesie-chloride and.mix well

.50% Methanol in Water Add 50 mL of; methanol 1050 mL of ’Mllll-Q water
.and mix wcll

Mobisle Phase A (1% Acetic-Acid in Water). Add'1 niL of acetic-acid'to

99 mL of Milti-Q waterand mix wall

_Mobile Phase B (1%;Acetic Acid 1n. Methanoi);-Add 1.miL f acetrc.acid to
99 mL of methanol and mix well’

Method M 3441, Page 3 of 23
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APPARATUS

{ttems. from other manufacturers-inay be used'if they are proven to be functionally

~equivalent)

!

3

4 1
.‘Packard Series 1100 LC'pump andan 11
HP Senes 1100 System Controller.

S HPLC-Column: S-cmi X 4/6:mm D, 2. pm particle size, TSK-GEL Supcx-ODS
Catalog’ Nmnber 18154, TosoHaas, Montgomerywille; PA:

6 ,Mmg@“m “Varian/Bond Elut; C18 (1 86 mL)Paﬂ No. 1225-
6001 Varian,: Harbor' Cxty, CA. '

7. ‘Solid Phase Exfraction Carfnidpe At ute' PTFE Columit Adapters, Cat
No: 120-1100, International Sorbent Technology,M_ ‘Glamorgan. UK.

8 . ssing Station. IST VacMaster equippedwith P’]TE stopcocklnecdlc
!assembly, Cat. No' 121-1010, lntematxonal Sorbent; Technology, Mid: Glamorgan,
UK

9  Disposable Reservoits: 25:mL,IST Cat No 120-1007:E..

Method- M 3441, Page 4 623
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10 stp_gsable Scmnllauon V;al 20 :mL, Cat: No 745l6~20 Kimble Glass,. Vineland,
NI

1 Mini:Vap Evaporator/Concentrator: For connection to:'a dry mitrogen: source,
Supclco €at.'No- 242971, Supeloo, Inc, Bellefonte, PA

m: Model MES-1000, CEM:Corp, Matihews;

iés Set of six:.assémblies; Part Number

i ‘323033 CEM Corp. Matthews, NC.

‘14. Yortex Mixer: S/P Vortex Mixer, Calalog Number: §8223-1, American Scientific
Products; Edison, NJ

15, Sam §__21.=._.YL 2-mL, clear, Target DP ‘with cap,. ]

______ Part-No, 5182-0864, Hewlett
Packard, Palo Alfo, CA.

16 PasteurPipette 5 %-in, VWR Brand. dtsposable plpette Cat No. 14672—400 VWR,.
Inc., Bridgepon, NJ.

DlVlSlon, Bedford MA

18 Dlsp_qsablc Smng [Luer-Lok; IOcc, Cat: No 309604 -Beéton- Dickimson &
Company, Franklin Lakes; NJ.

PREPARATION OF STANDARD SOLUTIONS

‘Al ‘of the standaird. solutions listed iin this section shouldi be:storéd 'in amber bottles at’
Approximately 4°C and are stable:for.1 moith.

a. AS 560. F (QL 3_25&,3 1 Weigh accurately a known amount (~lO mg) of

‘BAS:560.F 1nio‘a 100-mL volumetric flask " Dilute:to’ ‘the mark with: acetonitrile.
and mix well Calculate dnhd record the-exact:concentration affer conectmg for-
standard purity

‘Method M 3441, Page 5 0f 23
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b CL 377160 Weigh accurately a.Known. amount (~10.mg) of CL:377160:into a
" 100-mL volumetnc flask -Dilute io: the mark with.dcefomtnle and mix well
Calculate afid record the exdct ¢onceiitiation after: correctmg for standard purity’

Mixed Fortification Stanc Solutions.

; "’Plpette into. 4. gingle:

100-mL volumeétric: flask; an- appropnate ‘amount’ ‘of each-stock soluuon to

deliver 250 g of each compound Dilute 1o the. mark with aoetomtnle and ‘mix
well

i Standard Sohitio mL): Plpette 10.mL.of the
2.5 pymL mixed fomﬁcatmn stnndard (E 2.a.).int0. a’100- ml volumetnc flask,
‘dihite’to the mark with- acetomtnle and mix well:

[ .volumetnc ﬂask.
‘€5 d ) and rmx well

" 0010 pg/mL mixed calibrat ,,standard‘ ).
dilute to-the mark with 50% methanolan' water (solutlonw
0.005. ug/mL mlxed calibration standardﬁ‘ 1
dilute to:the mark thb Sp'f/g;_gqqthano_l

“alibdtio | :Soluitron {0.000625ig/mL) Pipette 25:mL of the'
0 00125 pg/mL misked cahbrauon standa.rd E3 d) into a:50-mL volummetnic:
flask, dtlute tothe mark with 50% methanol 10 water (solutxon C5d)and mx
well

Method M 3441; Page 6 of 23
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Use the. 0:010, 0,005, 0:0025; :0.00125 and 0000625 pg/mL: mixed calibration
standard solutions for the lineanty-check (see section E), Use.the.010025 ug/t
mixed callbratlon standard soluuon a8 !he b keting's tandard

F.  LC/MSCONDITIONS

The followmg conditions. afe specxf' ¢ for the qristrumients: on- whlch they were
detetmned Coriditions wall vary from insirument:to/instrument:and. should; be: ‘adjusted

to give sensitvity .and adequatc resoluuon. Prior: to; ana]ysns, the ‘m s,;-spectmmeter
shoiild be tuned to give’ proper résolution and’ peak. shape on-an’ appmpnate reference
‘materral andithe'data. system :should bé:calibrated

1 Mass Spe_ctromete Hewlett ‘Packard 1100 Séries: MSD. LCMS conditions for
analysis of BAS 560 F (CL 375839) and CL! 377160 n soil

& M_[m_ﬁagg Aunosphenc pressure. 1omzauon system opemwd in the
APCI mode*

Ligquid ‘Chiromatograph: Hewlett Packard. 1100 Series
HPLC equipped thh degasser bmary pump. auto~sampler; and: column
compa:tment

5

a  Mobile Phase: A D% acetic: acid:in water:

_ “Bi 1,0% acetic acid 1n methianol
b Column Temperature. Ambient.

¢  Flow Rate: I.0:mL/min.

‘d  Stop Time- 15.00-min.

e  Posttime 4.00 min
f-  [Injection Volume: 100 L,

‘Method M 3441, Page 7.0£23
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Mobile Phase Gradiént (Also; seeinote:toithe miéthod iri Séction.0))

Gradient Time % Mobile Phase A '%;MobilePhase B

0
13

60 a0
20 | 80

e e G . B0 OB

MSD

Ionization-Mode

Polarity
Stop Time
‘Pedk Width.

Scan Speed Ovemde
Fragmentor Ramp-

Time Filter:

Mode

Time
(tmn)

6.00

10.50

woo o B~

SIM
Ton

395:
397
409
411

Disabled
SIM , .
SIM Pararticters:(Also, sce.note to the micthiod ini Section 0.),

o _SIM_ Actual
Gain  Fragmentor  Resolution  Dwell

8:.00. 65 “Low 259

800 65 Low" 259

Approx ‘Retention Times  CL:377160 86 thin.

Gas Temp
Vaponzer
Dryng Gas
Nebulizer. Pressure .60 psig.
Capillary Voltage * 4000 V-

Corona

BAS 560 F: 108 tiin:
300°C

300°C

3.0 luter/ma

8 0uA

‘Method M 3441, Page 806623
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LINEARITY CHECK

The liquid chromatograph. shouid be checked for:lineanty of response whenevér & new
column 1s-used, on edch day of use- during. the analys:s samiples” from every- field
residue study, and:when'the' LC/MS' system has been’ adjusted orserviced

1 ingect. 100-uL:ahquots of the. 0 010, 0,005, 0. 0025%0 00135 and 01000625 pe/mL
‘puxed calibration standard soluhons

2. Determine the response factor (ratio). for all. mjecuons by “dividing the peak
response by the amount. mjecled Calculate: the average 'response raio A
.deviation of any staridard’response factor by. more than. 15%: from the average or-a
correlation cocfficient <0.99 indicates. instrumerital;or; standard dlﬂiculucs, which
must.be corrected before proceeding with the analyses,

SAMPLE PREPARATION

1 Keep all samples frozen uitil ready:for analysis

2 Allowthe frozen soil samples. to thaw"completely 1n-an-air-ught contamner just
‘prior'to.extraction

3. ‘Thoroughly mix the thawed samples'to.obtdin a homogeneous:sample

RECOVERY TEST

The-validity of.the procedure should, always be demonstrat‘"\‘;jby recovery-tests before
ana]ysxs of .unknown samples is. attemptedg As a quahty»oontrol measure; at least ‘one
control -and one concuiment.recavery should be fun with '

1 Weigha 5-g sample of control soil.into-a micfowave:éktraction vessel

2. Accurately add a volume of mixed standard fortfication solution.appropnate to'the
-fortnﬁcauon level to be tested ‘Note: Use o, More: than 0.1 mL of: fortlﬁcation
solutxon

Meéthod M 3441, Page 9:0f 23
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7

';Exém_ple

‘Fottification.  jig/Requured:per’ Maxed: Fort Standard Vol. of Soln

‘Lével{ppb)  SgcamSample Solutiof Used (g/ml) Used(mL)
50 0025 025 o1
50 025 T 25 0.1
3 Continue:with the extraction-and cleariup steps as described:in:Section J
' EXTRACTION
I WeighS:gof soil sampleinto a microwaye extrachion vessel
2 Add 25 mL of extraction solvent (C.5:a.) to the soil and'stir'with.a spatula to mix.
'Place the extractioh: vessel inithe microwaveextraction; system Yse.the. followmg
‘conditions for extracuon
a Power
60% (for‘6fsamples); '
b PSI 50
¢ Time:to Parameter 10 min.
d TAP (Time at Parameter) 3, ..
¢ Temperature 125°C
the: extraction vessel! top misst:not be t6ri and :all.connecnons(musl be: tlgh! beforc
stattmg ‘the extraction
3. After the extraction 1s| ‘complete; open the microwaye: :door. and let the-extraction

vessels cool to about 45°C; before: dxsconnectmg and removing the. vcascls from the
microwave

Method M'3441, Pagé-10:0123.
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'approximately room: !emperamre Gent_ly uncap each’ extracno

CONFIDENTIAL RES 01-060

After- being: removed from the microwave, allow the extractxon vessels. o reach
essel 50 asnot.to.
disturbthe 56il bed and carefully transfer a 5ml- alxquot of the extract info"a 50-
‘mL béaker

Add's mL of 0 5% acetic acid.an Milli<Q'water (C:5° B: Y to thie extract 1n the beaker
.and swirlto:mix.

SOLID PHASE EXTRACTION (SPE)

1

(1 .g/6 mL) by washmg ‘with one column: volume‘_
‘chloride, methanol and- Milli-Q water. (Do 6t allow the-SPE colurnn 16- go dxy
‘during any of the loadmg or washing: steps)

Using a VacMaster sample processing station, prepare.a C18 cartridge
h; in-this ordér, 6f: methylene

Usmg an adapler, auach a: 25-mL non-fntted merv i

p of the/CI8 cartndge.

.Add the solution-from Stép.J:5' to the reservoir and'load the: :sample; orito the C18
'carmdge ata: ﬂow mte of approxxmately 2:3; dmps pet;second. Discard the'eluate

Fill'the canndge with' Mxlh-Q water and pass the water rinse: through the ‘cartndge.

Once the' rinsing 1s. comp!eted turn: the vacuum £0- the maximum for 1 munute; to

“dry:the cartndge.

Elute the C18 carmdg thh 5‘ mLs of

), metha.noi_ in methylene chlo_nde.

‘anothef 16 mLs of 10% methanol, and evapomtc’eluant to dryness again.: Remove
thevxalassoonasntdnes

Immediately add 2 mL. 6f methariol to the scintilldtion*vial, cap tightly and
‘vortex for 10:seconds  Place:the scintillation vnal back on the: ‘heating surface.
160°C).of the Mini-Vap evaporator/conceritrator:’ for

minutes, -vortex for
10 seconds and let cool ‘to' rogm: temperatare “This" procedum 1§ Fequired. to.

ensure that the resndues are:completelydissolved’

Method M 3441, Page: 11 of 23
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6 Add2.mL of Milli-Q water. to.the:vial, cap-and vortéx for 10-séconds (Note
1fthe solution 1s: cloudy or appears ‘to have:particles that are fiot. completely
dissolved, filter-the solution thirough a Mxllex'HV filtér unit ‘attached-toa
dtsposablc syrifige: into a. new-scintillation: vial), Transfer'an aliquot mnto a
HPLC vial for LC/MS analysls

LC/MS ANALYSIS

1 After obtaining a stable. chromatographic :fesponse as specified - Séction G;
inject' in- sequence «a 100-iL .aliquot’ ‘of.the working standard (0:0025° ug/mL) :
100-pL aliquot of a:maxiimim. of- two samplés:and-another 100-pL ahquot of the.

working standard.
2
5% from the average of the ‘tWo responscs kT3 the variation. excaeds_ :
instrumental parameters’s should be adjusted.to:restore instrument. performance
4
5

methanol in watéf (sblunc;n €:5.4d. and ré;mject; he: samplc. o

‘6 Samples which-appesr.to'have a positive:responseof 25 ppb by LC/MS analysis.
and requiring LC/MS/MS conﬁrmauon ‘are d)rectly amenable t6 LC/MS/MS:
analysis (See Sectioii N

Methiod Ni'3441, Page 12 0£23
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‘CALCULATIONS

.measurement ‘of the- workmg standard obtained before énd ,
as follows

R(STD):x:(W) x (V2) x (V4)’

% RECOVERY = PPBFOUNDx100 - __I.’_B._F_O__.. x 100:
FV x FC/W x: 1000 FPB ADDED

“Where
R(SAMP)=  Peak area‘of sample.

R(STD)=  Average peal ares of bracketing, woking standard

C(STD)= Concentration of working;standard'(0:0025; jug/ml)
VI= Volunie df extraction solventan milliliters (25'mL)
V2= Ahquot of extract taken for analysig;inmilhliters (5.0:mL)
V3= Final volume.of sample solution-for analysis'(4-0'mL)
V4= Volume of sample soluition injécted’(100:uL)
V5= Volume of staridard:solution iijected (100;uL)

W= Sample weight (5.0'¢)

DF= Dilution factor
FV= Fortification volume iri millihters.

FC= Fortification: concentranon (of standard :solition’ added)
n:micrograms per milliliter

Méihod M 3441, Page 13 of 23
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Typical mass chromitograms for soil aré shown in Figures. | through 4

LCMS/MS;CONFIRMATORY, ANALYSIS

i . ’ . tion Samplw (L.6) that show. an
individual residue of greater than. 50 ppb ‘and " thiat requife ‘mass spectrometric
‘confirmation are injected dlrectly without aniy further dilution-

2 S"' S Standard Selution. Use e 00025 pg/mL. (2.5 ng/mL) standard

3 MS/MS Instrimentation;-(Ttems'from-dtheér manufacturéss may be used if they
are.provén’to be. ﬁmchonally equivalent’)

.4 Mass Spectiomieter: Finmgan MAT'LCQ Deca

‘b:  LC/MSMS Interface’ Fanni ’ MAT ‘atmosphericipressure. 1onization, (AP
system operated i1 the APC ; '

¢ Liqud Chromatogmph Hewiiétt Packard Seniés 1100° LC. ;pump: and an HP-
Senes . 1100 Auto Injector: controlled : by i HP Senés 1100 ‘System.
Comroller

d. Column S5-cmx46-mm ID,2 pm particle:size, TSK-GEL Super-ODS:

a  LCColumn Tenpérature:

'b.  Mobile:Phases:

Method M 3441, Page 14.6£23
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LC Gradient

Time (imn ) YA
00 60
130 20
14.0 -2
15.0 60

Injection Volume

Capxliary ‘Temperature
Capillary Voltage.
Polanty

Tibe Lens Voltage'

’Ocmpole 1 Offset Voltage:
Octapole 2 Offsét Voltage:
3Intcmctopolc Lens
‘Nitrogen Sheatl:Gas
MNitrogen Auxiliary Gas.

Coniversion Dynode: Voltage

Electron Mumpher Voltage
‘Maximum Ion Time

Full Scan Range

ScanEvent

-Amplitude:

Ségment 1 Duration’
Segment:2, Dutauon
Segms

'Transxtloh Moriitored

‘Scan Width
‘High Vacuum’

Scan Time:

.Approx Retention Time

l’Full*Scan 11} locate centroils
mz 115 to 500

MS/MS

20%

10:00 fiin

ilk S E~05t
1.0.sec.
CL 377160 8. 5."110
BAS 560 F 08 min

Method M 3441, Page 15/0f 23
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The conditions deseribed are specific for-thé: instrument o which: they
were determmod Condmons will’ g _,; om mstmmem to nsfrument: and

ana!ysns, the mass pectrometer should t

and peak shape on af appropnaie ‘reference matenal?and' the data 'system
should be calibrated:

5 Data Treaggeg; The’ sample is confirmed-as:containing:>5 0 ppb of. enhex BAS
560 For CL.377160. rcsxducs when.

a. The retention ume of the presuimed analyte in the sample- 15 within
10:seconds of ‘the -averaged rétention time ‘of. the analyte penk in the-
bracketing standards.

b The calculated value:for each analyte peak in the; sample:exceeds’
50 ppb

Typical mass chromatograms for the: workingstindard, conitrol soil and fortified soil
‘samples:are showirn: ‘Frgures: 5:7-

NOTETO THE METHOD:

un the baseline and/or the! ﬂuctuatlon n the&standard wcpo 4ses’
Gadient Tiriie %Mobile PhaseiA, % Mobile'Phase B
0 50 50
13 10 90
16 : 10 90
17 50. 50

The SIM parameter time:must be sdjusted accordingly

‘Method M:344] :Page 16.0£:23
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