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This report details the analytical method for dithiopyr and three acidic metaboﬁi%oil
samples. The parent compound, dithiopyr, is selectively extracted ﬁop{fﬁ;}m first
shaking the sample with 2 95% solution of acetonitrile’0.2 M HCI and 3egondly with
pewoleum ether (PE). The PE phase containing dithiopyr is retained ‘{cig}ﬁnﬂxc‘r cleanup,
The aqueous phase containing all the acidic metabolites are acidif; n partitioned
into diethyl ether (DE), followed by methylation with dmmm is added to
the methylated solution, and methylated metabolites are ¢ T3
solution with PE. The extracts of the parent compound di 10} the methylated
metabolites are then combined and purified using a Flonsil g This combined
extract is brought to final volume in isooctane. Qumtitp:i@nag ﬁ@rfonned by gas liquid
chromatography using electron capture detection (GLC/ECD):.

m the aqueous

Dithiopyr, RH-1664 (aiso known as RH-i/KS;J is the active ingredient of turf herbicide

Dimension®. A soil method is develofied 10 yze dithiopyr and three acid metabolites

with a limit of quantitation (LOQ) for éa?:K’c‘Smpound a1 0.01 ppm. The kimit of detection

(LOD) is 0.003 ppm for each co@gguo&/ The three metabolites are normal monoacid,

RH-1765 (also known as RH-131755), reverse monoacid, RH-1766 (known' as

RH-131766) and diacid, RH-3972(khown as RE-133972). The soil samples used to -
validate this method were cofl?c@ 1 East Hampton, Long Istand, New York.

IIl.  Standard C@ :
' ‘-\Emm; __RH:No
<§<Dlth.‘wpyt . RH-1664
Normal Monoacid . RH-1765

<\ . ormal
Reverse Monoacid RH-1766
N@ Diacid RH-2972
%@ *N-methyl RH-1765 RH-4218
N *N-methyl RH-1766 RH-4286

{f \\l

4 4 -
",.f_s\c'\liht'o'[ method development, these sandards were prepared by Genge Analyti

cal Laboratories, Inc.

/Thasmictures were confirmed by mass Specrometry. See section V.B.4. for preparation of these standards

“atid see TR 34-97-106 for GLC/MS confirmation,
~
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N
Hicso COSCH; 7 /§V ‘
Fac CHFy - 5\<\)(;\ o
RH-1664 )
3 S-Pyndmedxcarbotino:c acid, 2- (d:ﬂuoromcthy})-4-(2-mcthy[pmpyl) \g
(tnﬂnoromethyl)-s S-duncthy!cstcr

Fs

H-1765

3-Pyridinecarboxylic acid, 2- (dlﬂuoromcib;d)A-(Z

-mcthylpropyl) 5- [(methylthm)
carbonyl]—G-(mﬂuoromcthyl)

'b
COSCH,
= CHF;
RH-1766
-Pyndmccarbnxyl acld (dxﬂuoromcthy])~4—(2 mcthylpropyl)-3 [(methylt!uo)
carbonyIJ-Z (triﬁuo:omethyi) ,
/\
@) . -
s .
/’:)25 HOOC COCH -
2,

1.
\_ g . Fac CHFy
@ ’ s RH-3972

[3,5-pyndmcd|carboxylic acid, 2. (dlﬂuororncthyl)

~4-(2-methylpropyl)-6
(mﬂuoromethyl)] ' :
o
}»\O\/;\ Centre f‘nalyﬁcal Laboratorics, Inc. 003.12¢ o : Fage 100736
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. A
)
F3C CHF, Y
N-Methyi RH-1765 /s
- \\‘\ J .
N '
N7~ Hacoo COOCH3
{ N \
/‘::..\_'\\Q' F3C
C\\ \\\-) CHF3
<\/> \-\\\)
) S V) N-Methyi, Methvi RH-3972
' ) -
7
o)
\
[“\ \Y
A
~z
O~ e
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IV, Materiais

A. Reagents and Supnlies
Reagents

Diazomethane in diethyl ether
Diethyl ether

Hydrochloric acid, (36.5- 38.0%)
Methanol

Sodium chloride

Sodium hydroxide

Sodium sulfate, Anhydrous, granular
Acetonitrile .

AN
VAN
Acetomn'def/O,\Z MHC!
szomethane in Diethyl ether
Dleﬁiybether in Pet Ether

chthyl éther in Pet Ether

Grade §ourcc/\\\
' . )
Y " Aldrch
residue grade Baker”
. O\ BE.&!I'
pesticide grade £:-3 " Baker

certified A.C.S. _‘S “Baker

certified A.C.S. ” Baker
AR Q\\; Baker

residue grade C\w Baker

Petroleum Ether residue grade NG Baker
Isooctane residue grade \\3* OmniSolv
..._\H
N
B. uipmernt @/ o
Description (?Mdac!‘ )
. N
Separatory Funnels @500 mL
Graduated cylinder - 500 mL, 50 mL, 2: mL, 10 mL
Pipettes =~ (‘\V? (2mL)
: Kimax Chromatography Columns 2x30cm
- Pear shaped flasks x 300 mL, 100 mL
Rotary Evaporator Q Buchi
GLC System HP 589011
Auto Sampler S \ HP 7673A
Injector ,___T;\\/ HP 7673
Detector \T) ECD
Column S

J & W DB-210, 30 m, 0.53 mm ID, lpmdf

5
. ™Other manufacnucrsbrands may be substituted if shown to be suitable.

Composition (V/V) -
95%
1.25% .
{5:95)
(50:30)
0.02M -
- 10%
saturated

Page 12 of 36
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A. Flow Diagram and Detailed Method '
The flow diagram of the method is listed below, followed by steps ‘A/* etailed
AN
method. I NS
Method (Flow Chart) & ™~
. £
Soil Sample N
¢ K\@

Acetonitrile/HCVLiquid Extractioiomy

X8

59)
Pet Ether/Liquid partm\ ; S
N

¢ _)
Diethyl Ethcr/fqu?ci/p tig
Methyl@
$ .
Florisil cgmichiemup

G\ Quantitation
\

S;-@ I_Extraction | @@J

Weigh 10 grams of soil-into 3-200-mL Teflon® sampie bottle, Fortifications should be
made at this point. AdQ”SOnJﬁ.\. of 95% acetonitrile/0.2 M HCJ and shake for 15 minutes
on a linear reciprocating shakér. Filter sample into a 250-ml. filtering flask, then wash
sample bottle and §9_'1:N§k?/ with 2 x 25 mL of 95% acetonitrile/0.2 M HC! and add to_
filtrate. Transfer tHe"\' sz';rnﬁ ¢ into a 300-mL pear shaped flask and concentrate the sample
%0 2 to 3 mL using a rotary evaporator (approximately 35°C) under pressure.

St : Parti

, and reserve
or subsequent purification. Drain the aqueous phase to a second separatory funnel.

*It was found later that 20 mL of 10% NaCl may imprave tecoveries for cerain soils.

Centre Analytical Laboratories, Inc. 002-126 Page 13 0f 36
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Add 1 to 2 mL of 6 M HCI by pipette and 50 mL of diethyl ether (DE
separatory funnel containing the metabolites (aquecus phase). Shake vigorousi
minutes and allow the phases to separate (approximately 10 min.). Discard the a
(lower) layer. Pass the DE fraction through a 2 x 30 em column packed wi 3
(about 20 g) of Na,SQ,. Collect the sample in 3 100 mL pear-shaped flask:
Na,S0, column with two 10 mL aliquots of DE, collecting and combining’ the
the 100 mL pear-shaped flask. _ /\':\S/

Note: It was found later in sample analysis study that samples without pa.ssmg’\%}n\g}h the Na;SO, column
had bener recoveries. Afier sample volumes were reduced to about 5 mL inthe béginning of Step II, a
small amount of Na,S0, was added to the pear shaped flask to absorb <he-red

methylation step increase the rinse volume of the pear shaped flask ﬁom\m 10mL.

rinses in

- . . T
Step ITI.  Methvlation N

Reduce the volume of metabolites in DE m@\\ﬁo‘ about 5 mL by using a rotary
‘evaporator (30°C, reduced pressure). Transf;/r__/fhj\__’s_conccnn'ated DE extract to 2 50-mL
._conical graduated centrifuge tube with a groui{d glass fitting. Rinse the pear-shaped flask

(0 ™ twice with? 'L DE, and combine in the ccﬁtxiﬁzgc tube, Reduce the DE extract volume

O

to 1 mL under a gentle stream of nim/g’_" Add T mL of diazomethane (Prepared in

house using the Aldrich’s D YKit, gefricentration approximately 1.25% in DE) to

the extract. Stopper the centrifuge tibe/and mix gently using a vortex mixer. Let th
* methylation reaction proceed for %mﬁ s 2l room temperature. '

After the methylation is m: (20 min.), add 1 mL of :ﬁethanél to the reaction
mixture and evaporate the m1§.us to about 0.5 mL (so that DE is evaporated completely)

under 2 gentle stream of, e.l\ . Add 4 mL of water and 10 mL of PE to the centrifuge
tube. Using a pasteur Gipené; thoroughly mix the liquid phases by gently drawing the
liquid up and down: the phases to separate (about 2 min.). Transfer the PE

{upper) phase to a‘gli;ﬁ] packed with 2 spoonfuls (about 20 g) of Na,S0,, and collect
the elute to a 100
mL of PE to thenaqueous phase remaining in the centrifuge tube. *Stopper the centrifuge
tube and sh&e:fg\fl min. Transfer the second PE extract to the Na,SO, column, and
collect i?\ /Ec\\\\gutc to the same 100 mL pear-shaped flask. Pass the PE fraction
containing the parent compound RH-1664 (retained from the first partition in the initial
separdtory-fiininel) through the same Na,SO, column and combine with the metabolites in
the. samie—100 mL pear-shaped flask. Reduce the volume of this combined extract to 10

K\bf?btary evaporation (30 °C, reduced pressure). . The sample is now ready for
/Busification by Florisil cleanup. - -
N4

Centre Analytical Laboratories, Inc, 002-126 Page 14 of 36
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Step IV. : Florisil Column Cleanup

Fill a Kimax 2 x 30 cm chromatography column with PE. Add 20 mL (ab
Florisil and top with 1 spoonful of Na,S0,. Drain the PE just to the top of d
the sample. Rinse the column with 30 mL of 5% DE in PE. Elute into a
100 mL pear-shaped flask using 50 mL of 50% DE in PE. Add 5 mL ofiscogtane to the
flask. Reduce the volume to less than 5 mL using rotary cvaporati/oi-g 0°C, reduced

2 mL of isooctane, add the rinses to the test tube, and adjust th,

with isooctane. —
\
Q
S

olume to 10 mL

" pressure). Transfer the sample to a 15 mL graduated test tube. R.in?;the flask twice with

B. _GLC Chromatography

1) Instruméntation and Conditions

A Hewlett Packard 5890 Series I Gas C ph equipped with a Hewlett
n capture detector is used for
separation and quantitation of the compounds:

Acquisition and Processing Station with He ckard Extrachrom Software. Data are

processed by Nelson Analytical So&w&r} The Hewlett Packard system is detailed

below: ) .
\Y/
J & W DB-210, 30 m, 0.53 mm ID,

Column
: ;:? 1 pm df
Temperature Program: Initial hold: 100°C for 3 min. ramp:
100 to 210°C at 10°C/min. final hold:

210°C for 10 min.
Injector Temp 225°C
Detector T D . 300°C
Carrier G CTK Helium 10 mL/min.
Makeup ga% ' 30 mL/min.
Injectigh Yolume: luL :
Typi ntion Times RH-1664 17.39 minutes "

15.35 minutes |
15.57 minutes |
_13.97 minutes

1

Methyl-RH-1765
Methyl-RH-1766
@ Methyl-RH-3972
4 r\k_/ !

2yp tion of Stock Standards

%/’Stock standard solution for RH-1664 is prepared by weighing an accurate amount

Q pproximately 10 mg) of analytical standard and placing into a2 100-mL volumetric flask.

issolve the compound in methanol and bring to volume with methanol. Calculate and
record the exact concentration of RH-1664, correcting for the standard purity. Repeat this
process for RH-1765, RH-1766, and RH-3972.

Centre Analytical Laboratories, Inc. 002-126 ‘Page 15 of 36
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3) Preparation of Fortification Solutions
St
" Prepare 10 ug/mL combined fortification solutions by pipetting an appropriate afqbunt
of each stock solution to deliver 1000 kg each of RH-1664, RH-1765, RH-1766, and
RH-3972 into a 100-mL flask and bring to volume with methanol. Dilute 10l of this
10 ug/mL solution to volume with methanol in 2 100-mL volumetric flask 16 make a
1 pg/mL fortification solution, A

4) Preparation of Calibration Solutions

g
e m———

=

A1 pg/ml calibration solution for RH-1664 is prepared: by measuring an appropriate
aliquot of the stock solution to deliver 100 g of RH-1664"into a 100-mL volumetric
flask. Bring to volume with isooctane to make a 1 ugr'\:ﬁz.;i;al_iﬁration solution.

Calibration solutions of the metabolites are pm‘pgr\ed by measuring an appropriate

AR

A

each metabolite. Add | mL of diazomethane"and-let rest at room temperature for 30
minutes. Dry completely under a nitrogen s't'g'egn, resuspend in 25 mL of isooctane and
transfer to a 100-mL volumetric flask. Rinse the flask two more times with 25 mL of

. aliquot of stock solution into separate 100-mL: pearshaped flasks to deliver 100 pg of

~ isooctane and add to the flask. Bri_ng“:tirjidlume with isooctane making a 1 pg/mL

methlyated solution of each compound.~ Measure an aliquot of each methylated solution
into 2 100-mL volumerric flask and bring to volume with isooctane making a 0.1 ug/mlL
combined solution. Use the 0.1 Hg/mL standard to make serial dilutions of 0.025 pg/mL,
0.01 p1g/mi. and 0.005 pg/mL."Qoe microliter of standard js injected into the GLC and
the resulting standard cwéfjéf\co’nsu-uctcd by plotting peak heights or peak areas
measured versus conccngatiorz\‘(ﬁ’g/mL). The standard curves are constructed by linear
regression. However w‘ki@‘av linear regression does not fit, a quadratic regression will be
used. Standard curves-are prepared for each analysis day. The mass spectrum of each

standard compound was, determined by GLC/MS to confirm the structures of the
methylated standards;y > .
S o
*See TR 34-97:108 f5¢ GLOMS confirmation.
(\S?\_)
. s,

. Q\,y\ >
3) Fortifieations )
_“\ ’\\. iy -

,"lC°ﬁ9'§i samples are fortified with known amounts of combined fortification solution.
For.example, add 0.1 mL of 1.0 ug/mL fortification solution or 1 mL of 1.0 pg/mL

~fortification solution to 10 g of soil to make the fortification levels of 0.01 ppm and

-~ X0:1 ppm respectively in the soil sample. Recovery data is generated from Equation 2 on
. zt/he next page. :
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6) Quantitation and Fortification Recovery X,

N
One microliter of the sample is injected into the GLC, If necessary, the. sample is
diluted to an appropriate volume to give a response within the standard curverange. The
peak height or peak area is measured and the concentration ‘is dﬂcxmiﬁed)‘fmm the

next page, i
Equation 1: ‘ ' AT
alvie Concentratio inal Voiume (mE) =ppm Found (ug/mL)
SampleVolume(mL) el s,

Vel .,
- .

Fortification Recovery - a B

following equation: , C_ -
Equation 2: ‘ o
ue/mL. Found x Final Sample Volume x 100 =% Recovery
 Au S

C. Ilmmwmm; S
. —
A set of 8 samples can be prepared for analysis in & hours,

A~
'\‘\\.\, <.

———y N7

Centre Analyrical Laboratories, Inc. 002-126 Page 17 of 36

FORM 4685 pgy, 10/78






