Technical Report 34-97-175

1.

- \\v
Thiazopyr (RH-123652) is a herbicide developed for citrus, grapcs; tree W
other crops. The CAS registry number of thiazopyr is 117718-60-2 and i
chemical name is 3-Pyridinecarboxylic acid, 2-(difluoromethyl)-5-(4, dro-

2-thiazolyl)-4~(2-methylpropyl)-6-(trifluoromethyl)-, methyl ester. I ecular
structure is shown below. This analytical method describes the a lysipof

thiazopyr and its metabolite, monoacid, in water and soil. Z\

Introduction

Summary ) @

Thiazopyr and monoacid are gi a%ed separately in this method. The two
analytes are first separated b \v ane partition step (after extraction step for soil
samples). Thiazopyr, whi Q-, tracted into the hexane phase, is quantitated by
gas chromatography with-alectron capture detector (GC/ECD). The monoacid
in the aqueous phase ' acidified and partitioned into ethyl acetate.
Derivitization is pe u}.-t--‘ to convert monoacid to its methyl ester, thiazopyr.
N lean-up, the monoacid, now in the form of thiazopyr, is
BCD. The effectiveness of the analytical method is evaluated -

28

based on thees of known concentrations of thiazopyr and monoacid
fortified in '-Am:, untreated water and soil samples which are then carried through
the anal "7{ ptocedure. The limit of quantitation (LOQ) is 0.1 ppb in water and
oil for both thiazopyr and monoacid. A full set of soil or water
aCluding control and fortified control samples, is expected to be

sted and prepared for quantitation within eight hours.
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. An enforcement analytical method will be issued after more fortxﬁcatlon recoy, % '
( » © .data are available from the study sample analys:s L : _ \f ‘ _

3. Chemicals and Supplies
Diazald kit -

Diazomethane

Ethyl acetate (EtOAc), OPTIMA™ Grade

Ethanol (EtOH), 200 proof :

Florisil S - § '

Hexane, HPL.C Reagent . , @ Baker -

Hydrochloric acid (HC), ,' @ o

37% (12 N), Reagent Grade @ i Fisherl .
Tsooctane (10)  Fisher
i '

Methangl (MeOH), OPTIM % Fisher

Sodmm Chlonde (Na Eisher

Sodium Sulfate’( % - - Fisher

Sodium hydro aOH) ~ Fisher

- Thiazopy : " - Rohm& Héas '

S Lot PIT-9001-1445-A

Tm@?monoamd standard

ethy131lyld1azomethane (TMS)

@Vaﬂ:r MIlllQ

Rohm & Haas _
Lot HET-8912-1256-A

Aldrich, #36283-2

Laboratory
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e The folloWing solutions may be prepa're~d_ in advé.mcé,: | K g Q ! .
T O.4NlHCI,‘0.24I;IHCl, 0.5 N'NaOH, 0.01 N NaOH, 10% NaCl solution'} N7
N weight, 1:1 ethyl acetate/isooctane (EtOAC/O) by volume, 70% meth N .
.+ HCl by volume, 10% ethyl acetate/hezfane by volume, and 20% ethyl S
o acetatemexe'nqeby’volume. o . . % R
3 , . A‘n_y eql;ivalént éﬁp_pliers may bé-qsed aﬁerdeinénstratiné_;u@f B o
e &Y
Centrifuge Tubes (S0mL) . R Q%-ex e
Chromat_.ocg_rajph.ic Coluin;l (14.5 .cx‘nk-idj _ @ Pyre'x
. Glass Fiber Filter Paper o ©© - Whatnfan, #934-AH A
| " Filter Flasks (‘500.;;11_) L @ Pyrex y R
"!W - : : . Roﬁn& Bottr01':n.-Flask's, 24/40 % REEER Pyrex '- |
L (‘100,?50and..300{n1_) - @ e o
| R.c;taryEv-app-ra_td;'-"' “ : o “Bﬁchi._ r | "};i : ' |
VSeparato.ryFunnels -) ~. L b ‘, Pyrex j _. o et
' Stéﬁda:d.i_,aboratcg%quipmentf o | - Pyrex,' K'i.ma_x, TMet‘t‘ler ' '
(Balances,B@g 'ortex,andetc.'.)' B ..[ | '. S
_Teﬂon FE@M Botlles, 250mL, : .. VWR
W'ris. Shaker".'-- | -k _ "Burre!lt |
‘. : z@equiw}alem eqﬁiimiént 'me;y bé ﬁsed after demc;nstrating suitaibiiity. ’
O T E—
o 5 &Ana.lytical Prqéedqre_ . ’
& This' analytical method des.clri_bes-the anaiysis of fhiéiopyf aﬁd its xﬁetabolité;

o omree

- However, sample sizes and final volume can be varied depending on the expeéte_d ‘

@QQ monoacid, in water and soil. The recommended sample sizes are shown below.
analyte concentrations and the amount of sample available. The concentrations = -

.-{F_" .
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e : o and Volumes of some of the chemlcals such as NaOH, HCl dlazomethane an %
RV - ete,may also be mod1ﬁed to achxeve the best performance of the method.

L,

A full set of soﬂ or water samples 1nclud1ng control and fortlﬁed contrg
1s expected to be extracted and prepared for quant1tat10n w1th1n eight

L , ' ,_5.1‘7; Floleagram . | K oy V:;
; | A ﬂow dlagram of the analytlcal procedure is shown @

e SmlSample(lOg) - %

Ce T Extractlon (70% MeOH/04NHCl)an fon
R Water Sample(IOOmL) or xgact
: , ' S (ad_]usted to pH .

Hexane hquld/hqmd itjon (50 mL X 2)

R

' Aqueotlsph'ase % S Hexanephase o TR '
‘. Ad_]usted to PHQ X o Solvent evaporatlon e o

- Ethyl acetate partitioi@ﬂ mLx2) - GC quantitation for thiazopyr - , .

R - ‘ (1:1 EtOAC/IO) |

F column clean-up © - - e p
Q tOAC/heXa.r_le) :

¢ ‘l t . \ | - . . ' . ."' ) |
GC quantitation for monoacid - S
(1:1 Et0ACAI0)
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' the sample and rinse the flask with 20 mL of the same extractiorr s

water. l
53 “Hexane Partition of Soil Eitracts aﬂd Water Samg.les 2 -

5.4 - Ethyl Acetat¥ Partition

Extracnon of Soil Sampies

and pass through the filter cake with vacuum. The extract is th
evaporated to less than 25 rnL Adjust volume to about 100

Measure 100 rnL of watér sample or transfe esoil extract sample from

5 2intoa beaker If requrred spike the wat@r-san pIe with the analyte(s) of
1 N NaOH for water '

50 mL of hexane and transfer to tHE Se) dratory funnel. Partition twice with
" 50 mL of hexane each time. Res g the aqueous layer. Combine the
- -hexane layers into a round botte ask and rotovap to dryness. Dissolve -
- the sample in an appropria 1 volume of 1:1 ethyl acetate/isoactane.
The final volume is usua 200 mL for'soil samples and 5 to 20 mL
for water samples. The s e is now ready for GC quantltatlon of

* thiazopyr. .

Sampleés at this
expected to bed
solvent frorp-eape

e aqueous phase from the previous_ step to a '2_5"0 mL beakerand -
pH 2 with 0.24 N HCl solution. Transfer to a 500 mL separatory
and extract twice with 100 mL ethyl acetate each time. Discaid the

mL centrifuge tube. Rinse the round bottom twice w1th 2 rnL of ethyl
‘acetate and add to the centrlfuge tube,

Denvmzatmn
Evaporate the ethyl acetate solutxon to about 1 mL by mtrogen Add about h
100 uL of MeOH and 1 mL of diazomethane or 0.5 mL trimethylsilyl-
diazomethane (TMS) until the solution turns yellow. Cap and vortex to

- mix. Allow to stand for at least 30 minutes and transfer to a separatory

" . FORM 4685 REV. 10/78
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Ce . ~ funnel containing 40 mL of MeOH anid 60 mL of 10% NaClL Pal'tltl %
e _ ' twice with 50 mL hexane each time. Discard the aqueous layer. Co Ks
R ' " hexane layers in a 250 mL round bottom ﬂask and evaporate to

approx1mately 5 mL . : : @

Nore Special care needs to be taken when making and ston%
dlazomethane Instructions ﬁ‘om the dzazald kit should be.cl followed

5:6‘ . Flons11 Column Clean—up , '_ ‘%\

Pre- actlvate Flomsﬂ 60-100 mesh, by heatmg in v or 24 hours at
200°C. Insert a small glass wool plug intoa %‘Ségm ID chromatographic
column and slurry pack the column with 15 tivated Florisil in
hexane. Top the column with approxunat of anhydrous sodium
sulfate Rinse the column with 20 mL of

. ask the- column again with 30 mL
L : S -0f 10% ethyl acetate/hexane. Dzs arththe washes. Elute the column with
SR - : 40 mL of 20% ethyl acetate/hexzmend collect the eluent in a 300 mL
) . round bottom flask.” Concentra@ent to dryness under vacuum at ~45°C
_. using a rotary evaporator. @ve sample in an appropriate final volume
.-+ +  ofl:l isooctane/ethyl ac e final volume is usually 50 to 200.mL
' - for soil samples and 5 to for water samples. The sample is now

ready for GC quantita the monoacid (converted to thlazopyr)

Nl

stable at room temperature If they are not
] ed right away, they should be sealed well to prevent .
. solvent _fr_o %,’u , :
6. In.strumentzition%

Gas chrom hy (GC) with an electron capture detector (ECD) is used for
quantitati e conditioné on an HP 5890 GC/ECD are shown below |

Samples at this s

~ RTX-5, 30metersx053mmIDx15umﬁIm
,, Sder gas: Helium
Q] oo 10.ml/min
@ jection Volume: - Sl
Injection Mode: Splitless
A Injection Temp: 250°C

& ECD Temp: o 300°C S
Column Temp: . .~ '160°C for 1.0 minutes, 160 - 260°C at 6°/m1nute

| @% o 260°C for 5 minutes
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Under these condmons, the typical retention time for the thiazopyr is about 7. Q@

{/ \ | minutes. Control (untreated) samples are run concurrently with the analytical
: ] samples to determine the presence of matrix interference. A solvent blank ‘(c
' injected with the samples as part of an analytlcal set to confirm the clea <, of -
* the solvent used Q
‘ Smular condttrons may be used after demonstrating surtablhty :;
N g Analytlcal Standards - - | B %\5
' , Analytlcal standard solutions are prepared for fortlfylng matrices to
determine analytical recoveries and for cahbratmg the z&nse of the analyte in
the gas chromatographlc System.
71 Standard Stock Solutlons o ‘
100 pg/ml thlazopyr solution @ -
Weigh 0 0100 grams (weight adjusted ) of analytical grade thiazopyr
- into a 100 ml volumetric flask, dilute ume with ethanol and mix well to
insure complete dissolution. Thls OnS contains 100 pg/ml of tlnazopyr
(o 100 ug/ml ‘monoacid solutlon
&7 : :

- Weigh 0.0100 grams (weig ted for pur1ty) of analytical grade thiazopyr
monoacid into a 100 ml v tric flask, dilute to volume with ethanol and mix

well to insure comple ution. This solutlons contains 100 pg/ml of
monoacid. _ -
7.2 Fortiﬁcatio tlons
Samples wi rtlﬁed at different analyte levels. The solutlons used to fortlfy
control s e prepared in the followmg manner.

1.0p lution
Ps 0 mi the 100 pg/ml thiazopYr and/or monoacid solution into a 100 ml

etric flask, dilute.to volume with ethanol and mix well This standard
ams 1. O ng/ml of thiazopyr and/or monoacid. :

£

g% Pipet 10.0 ml the 1.0 p.g/tnl thiazopyr and/or monoacid solution into a 100 ml

volumetric flask, dilute to volume with ethanol and mix well. This standard

contains 0.10 pg/ml of thlazopyr and/or monoamd
Qs
Q)

¢ : . . .
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S 7.3 GC Calibration Standard Solutions

Concentrations of thiazopyr in soil and water can be directly cal Iate Dbased on
the calibration curve.

When the standard solutions used for quantitation of mon i owever, the

thiazopyr concentrations of the standard solutions are muyltipired by a conversion
factor. Therefore, concentrations of monoacid in soil ter can be calculated
directly from the reconstructed calibration curve for. cid.

Conversion factor =

Where MW is the molecular weight of m@@oael (382.4) and thiazopyr (396.4),

respectively. _ @
1.00 pg/ml solution @
W ’ Pipet 1. 00 ml of the 100 pg/ml Opyr stock solution into a 100 ml volumetric
S _ flask, dilute to volume with 1% AC/TO and mix well. This solution contains .
. 1.00 pg/ml of thJazopyr ed for the quantitation of monoacid, the
monoacid eqmvalent tlon of this solution is 1.00 x 382.4/396.4 = 0.965

ppm
0.10 pg/ml solun% % : . . ' L
Pipet 10.0 ml -\,‘ 1.00 pg/ml thiazopyr stock solution into a 100 ml volumetric

1

flask, dilutefot ume with 1:1 EtOAC/IO and mix well. This solution contains
0.10 pg/m iazopyr. This is the working solution. from which calibration
standay ions are made. When used for the quantitation of monoacid, the

mongavid-équivalent concentratio_n of this solution is 0.10 x 382.4/396.4 = 0.0965

ollowing is an example of calibration standard levels.. Concentrations other
the ones shown below also may be prepared and used. The range of
&concentratlons used in the method development is from 0.0010 to 0.010 pg/ml.
& When the standard solutions used for thiazopyr, the concentrations are listed in -
QQ' the column of Final Conc. Thiazopyr (ppm). When the standard solutions used for

monoacid, the concentrations are hsted in the column of Final Conc. Monoacid

[ ' . . ' .
Q) . ! FORM 4685 REV. 10/78
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'JEquatlon 1,

@ation 2,

i Vol. of 0.100 ppm ' Final* Final Conc. - . Final Conc
\ - - Std. Solution (ml)  Volume(ml)  Thiazopyr (ppm) Monoacid m
100 T o - 100 -0 10,0010 0,000
200 0 - - 100 St 00020 0.00 -
5.00 ,_ .o 100 0.0050 - 00@4 B
1000 - 100 ‘ 0.0100 C ,Q.OO 5 e
Dﬂute each of the detector calxbranon standards to a final VOI® 100 ml with .
llEtOAc/IO . - _ o
8. Calculations - S L R % L
. . . ) : ’ ,5 S
Sltandard.soluti'ons are prepared in the concentr ge of 0.0010 ug/mL to
- 0.010 ppm. If necessary, sample final volum ld be adjusted to givea
response within the standard curve range. L
| Standards and samples should be qlian i} ing peak areas or héights -
Construct a calibration curve with eve of samples A minimum of four
standards should be used for every@
<< 8.1 Rc51due Concentratlon %

%

sample weight, g

R

PR

In the case of thé%olite, monoacid is converted to thiazopyr for quantitation.

Since the calibiatign standards used for monoacid quantitation are already
translated acid equivalent concentrations (Section 7), equation 1 can be
used dire calculating ppm of monoacid in the original samples. .

ttification Recovery'

% recovery = [(ug/mL detected x ﬁnal volume. mL) - ug detected in controﬂ x 100
ug fortlﬁed
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/ s 8.3  Total Thiazopyr Concentration

thiazopyr equivalent by use of equation 3.
" Equation 3,.

Total ppm of Thiazopyr = ppm of Thiazopyr + (ppm of Mo

Where, . %

Conversion factor = MW thiazopyr 396.4 = 104%
o = MW monoacid 382.4 o

10. ConfirmatgryFiocedure

necessary. Th k,,- one by preparing the soil or water samples as described in secuon 5.
The final vé S is usually 10 to 20 mL for soil samples and 1 to 2 mL for water
samples Zlowever, the samples are injected to a gas chromatographic system (GC) with a
mass meter detector (MSD). The conditions on a Hewlett Packard 6890 GC with a

597§ are shown below.
der hese conditions, the typical retention time for the thiazopyr is about 8.7 minutes:
e ol (untreated) samples are run concurrently with the analytical samples to determine
§ ¢he presence of matrix interference. A solvent blank may be injected with the samples as

©

Q | . _
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part of an analytical set to confirm the cleanliness of the solvent used. Slmllar condntn@%

may be used after demonstrating suitability.

| ' "~ © HP-5MS, 30 meters x 0.25 'mm @

Column:
ID x 0.25 pm film
Carrier gas: ~ Helium
Flow Rate: 2 ml/min for 5 min, decrea Umln
Injection Volume: 2ul
Injection Mode: Pulsed Splitless, 25 ps
Injection Liner: 2 mm ID cyclo dou e senneck sphtless
Purge Flow to Split Vent: 25 ml/min.
- - Injector Purge Delay: . 1 min
Injection Temp: 250°C -
Dwell Time: . _ 100 msec %
Transfer Line Temperature: 300°C @
Ions Monitored: 363 an
Column Temp: 120° minutes
- : 1202 C at 15°/minute
- , ' - Z@M 4 minutes '
Tables 3 and 4 show the fortification reco from the same sets of soil and water
¢ ' sampies on GC/ECD and GC/MS. Resu satisfactory. Representative standard
= chromatograms and the calibration c GC/MSD are shown in Figures 22-26.

Control and fortified sample chro% s can be found in Figures 27- 34 for soil and

Figures 35-42 for water.
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