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" Pestcide Name: Triazamate (RH-7988)
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Andiysis: : LC/MS/MS

This method is provided to you by the Environmental Protection Agency's (EPA)
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EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
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print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.
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This method development report is an exploratory "study” as defined in 40 C.
is, thus, excinded from GLP compliance. The work was, however, ¢
conformance with applicable standard operating procedures and general GLP ations.
Much of the data presented in this report was excerpted from GLP studit
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* RH.7988 is'the active ingredient’of Aphistar, also. known as tri

H
Introduction : , o)
L N

Aphistar SOWSP Systemic Aphicide, which has been developed for the,

control of aphids in apples, pears, and leafy vegetables, etc. Metaboli
 of RI3-7988 (RH-57988) i soil (references 1, 2, 3, and 4) have shown

1o contain the parent molecule and five metabolites, referred to

(RH-70422), RH-7280 (RH-87280), RH-0131 (RH-100131),

123008), and RH-9983 (RH-89983). - The structures of these

) L -

The analytical method described in this report determiny %.monm of RH-7988
mditsﬁvemcta!?oliminsoi!,usingamulﬁm od,whqreallofl.hc
, analytes are extracted together and quantified durinpesingle un. The method is
* summarized in the flow diagram depicted in pag The method was developed
based upon the preliminary method ( ¥hich analyzed RH-7988 and
, four soil metabolites (RH-0422, RH-7280, D1, and RH-3008). The current
method has been modified slightly to !
metabolite, RH-9983. The accuracy of ytical method is estimated bascd
,on the recovery of known levels of RH- and its metabolites (RH-0422, RH-
7280, RH-0131, RH-3008, and Ru-fé{l@fomﬁed in control soil samples.

" This r=po.rl also contains E%m from a radiovalidation of this method

(reference 6). 2 .
e . o L I . _'_ -

Summary  -° @ R A

~

idue analytical method for. RH-7988 and five soil

metabolites (RH -7280, RH-0131, RH-3008, and RH-9983) using high
performance li romatography with MS/MS detection. The preliiinary
analytical m r the analysis of RH-7588 and its soil metabolites is detailed
in TR 34-94- ference 5). In this preliminary method, RH-7988 and only four
metaboli 0422, RH-7280, RH-0131, and RH-3008} were analyzed.
Durin uent metabolism studies, a fifth soil metabolite, RH-9983, was

iden SThe ciurrent analytical method detailed in this report analyzes residues
] -%f- B8, the four soi! metabolites (RH-0422, RH-7280, RH-3008, and RH-
and also the recently-identified RH-9983, in a single run.

g0, RH-0131, RH-3008, and RH-9983) amre extiacted from soil by
homogenizing and  shaking with methanolformic acid. The extract is
concentrated, resuspended in an ammonium formate buffer, and passed through a

. Sephadex G-50 gel filtration column. For LC/MS/MS analysis, methanol is
added to the eluant containing RH-7988 and its metabolites. A 15 cm x 4.6 min

ok 83 wiv. 19/T8

%’2 ‘dus of the i3 Substance (RH-7988) and its soil metabolites (RH-0422, RE-

5.
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Keystone Prism HPLC column is used to separate the analytes, using a gradiept L
elution profile. An ion spray interface is used to introduce the HPLC eluant to thé:,
mass spectrometer. The analytes are detected in the triple quadrupo) {--\g
(MS/MS) by monitoring characteristic daughter jons resulting from passge
their parent molecutar jons through the first quadrupole (Q1) into the col
(Q2), where fragmentation of the parent ions occur following collisioffWyji argon
gas, with the resulting fragments separated in the second sS\analyzing
" quadrupole (Q3). The structures of the analytes are given in Fi

- The limit of quantification (the lowest fortification speciﬁc(if% methed which
gives adequate recovery according to EPA guidelines) for S/MS analysis is
0.010 ppm for RH-7988 and RH-0422, and 0.020 pp 7280, RH-0131,
R}-3008, and RH-9983. .

The Limit of detection {LOD) by LC/MS/MS ( ht to 30%.of the limit-of
_ quantification) is 0.003 ppm for RH-7988 and and 0.006 ppm for RH-
7280, RH-0131, RH-3008, and RH-9983. ’

compiled from the preliminary

Avernge fortification recoveries for this
d four metabolites (does not analyze

method (reference 5) analysis of RH-
for RH-9983), and from fcrﬁﬁcati yzed during a field dissipation study
conducted in New York state (referenel7). (This fieid dissipation study includes
recoveries from the analysis of 5?‘ 88 and the four original soil metabolites
(oot including RH-9983); y83 analyzed as a single analyte; and from the
analysis of RH-7988 and eoil metabolites (including RH-9983)). The test
site was similar to a typigal apple orchard, and was composed of Loamy sand soil

Fortification level, 01, 0.025, and 0.05 ppm each of RH-7988 and RH 0422,
and 0.02, 0.05, a ppm each of RH-7280, RH-0131, RH-3008. and RH-9983
were uscd. Thi#xueah fortification recovery numbers (o=78) were §5.19 + 10.50,

£ 12.26, 75.82 % 11.32, and 87.05  9.76 percent for RH-
472, RH-0131, RH-7280, and RH-3008 respectively. The mean
scovery for RH-6983 (p= 66) was 85.73 = 13.18 percent. Table 6
mmary of the fortification recoveries. '

provigiep
A\ gvallilanon study of the method was conducted and the resulting date
thai the method described in this report has been radiovalidated (reference
S Detailed information zbout this radiovalidation study is provided in the

TORM AGAY MLV, WO/
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[ Flgure 1. Molecular Structures of RH-7988 and Metabohtes @E/
RH-7988 (RH-57988) V

i

CAS #112143-82-5

_. ' Soil Metabolites: : , P
. .. RHA0422 (nﬂ-mzz) @ ' S

T P S I : , ‘ ‘
' % R TR IO
S . . i ‘; ame = I-{(d.lm:ﬂtylnnmnmyl)-l-(l I-dmahylﬁh;l)-lﬂ-l.z,#
. . triazol-5- yl]mlowau:uﬂd

(Rn-s'l‘zsm

& ’ o - .'rzw : ’
ﬂ :-. : Chémical Tame = 3-[(1, I-dimethylclhyl)-lli :,2,4-ml-s-y!]1hmaoetlc acid
. W {cont’d)

~
o

@

oM A48 NEv, 10/ TH




TR 34-97-60

BRH-0131 R
Chernical name = 3-[(1,1-dimethytethyl)- Q@mps-yn-s—oxo-'

Ri-3008 (RH-123003). “ ©§
&l
< 17

RH-3008 P .
@ H(l,l-dhnethyl:lhyl)-Il-l-l.l.a—ui.aml-s-yﬂwlfonic'acid

RH-94 %49983_)
§ | /"‘.--NH

RH453
* . Chemical name = 3- (1,]-Dimethyicthy!)-1H-1,2,4-riazole

L -
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. Chemicals and Supplies — — e R
o ‘.;"___‘}‘ . {" [\ 4 S @/‘
- 4,1  Chemicals Grade Source @
Methanol CoL HPLC Baker ‘-\; '
-7 Formic Acid ' Reagent EM S
.. Ammoniem Formate i ° Reagent Aldrich-Bhemical
_ Sephadex G-50 = - £ \ Sj
Water . HPLC
Acetonitrile " HPLC er
Poly(propylene glycol) [PPG] 2000 Reagent Idrich
s % Poly(propylene glycol) [PPG] 1000 Reagen Aldrich
Poly(propylene glycol) [PPG] 425 Aldrich
4.2 ‘Standard_s*‘;‘:';__.‘ ' ource
RH-ST9R8 . ' _Rohm & Haas
RH-70422 ~ T © Rohm & Haas
RH-87280 ! - . Rohm & Haas
RH-100131 ‘ @ .~ _Rohm & Hass
RH-123008° -~ % \__ . "Rohm & Haas

* These numbers are the ﬁxﬁ%—numbm for the compounds, however, they are

frequently referred to b bbreviated four-digit designations RH-7988, RH-
0422, RH-7280, RH -3008, and RH-9983. '
4.3 Eqnipmens%?Supphes Source
L Mettler
Nalgene .
Hobart
Eberbach
IEC © ..
"_ (Nylon66membram045umx47mm)8upelco o
- Round-bottem flask, 250mL . . Pyrex . ;
% . Centrifuge Tube, 50 mL, Pear Shapod “Kimble .
Rotary Evaporator Buchi
. Graduated Centrifuge Tube, 15 mL Kontes
PD-10 Empty Disposable Column Supelco
Visiprep Vacuum Manifold Supelco

N {cont’d)

FORM ASED MEV. W0/78
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. Sonicator Fisher Scientific RN

Standard Lab Eqmpment V" -
(beakers, pipets, volumetric flasks, etc.) @ .

Note: Equivalent materials may be substituted for those speci is

method. These substitutions, however, must be demonstrated totgoduce

satisfactory results. w

4.4  Solutions Q@

Soluticn A; ‘ ] &
0.1% formic acid in 6 mM ammoni i%u;. '
_Dissolve 0.378 g ammonium fo % of type I water.
Add | mL formic acid.

_ - The pH of this solution is

Solution B: e . © L
0.1% formic acid in e {mobile phase “A™.
Add 1 mL of formii 1 liter of zcetonitrile.

Soltion C:_

‘ 200 mM a.mﬁ'l@'ﬂ formate.

Dissolve ¢ ammonium formate in approximately 800 mL
Typel : .
Adj e s to | l.ltcr -

Add 3 mi formic acid. .
Q b&l S/MS Tuning Soluuol 1:;91 - o ' o

© . Add: O 40 g of PPG 2000. solutxon.

&
P 4@% |

&

/,

% formic acid in 4 mM ammonium forrnatc {mobile phase“B").
dd 20 mL of solution C to 980 mL of type T water.

0.1Q g of PPG 1000 solution,
14 mg of PPG 425 solution,
126 mg ammonium formate,
1 mL acetonitrile, and adjust volume to 1L with 50%
methanol in water

YO LSS RLV. VO TR
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. 45  Preparation of Standards and Fortification Sofutions (\;;*f)
) Analytical standards are prcparcd for two purposes. They are r
fortifying untreated samples to determine analytical recovery to

5 calibrate the response of the detector used in the analysis. %
The absolute volumes of the standards may be varied yst as
- long as the correct proportions of solute to solvent are | ed.

1. Stock Solution ' & 3

L To prepare stock standard solutions ¢ %pg/fﬁl, weigh 10 mg of
analytical standard (corrested for g and bring up to 100 mL

giric flask. Prepare separate

Store all stock standard
colder, in glass bottles with
k standard solutions should be

solutions in a freezer at
teflon-lined caps only.
i replaced within one yea

@ ' 2. Fortification Solutt

To prepare a9 fortification solution of 0.5 pg/ml of RH-
K ' 7988 and K222 and 1.0 pg/mL each of RH-7280, RH-0131,
and RH; add 0.5 mL each from the 100 pg/ml stock solutions

of RH: ‘and RH-0422 and 1.0 mL each from the 100 pg/mL

st fions of RH-7280, RH-0131, RH-3008, and RH-9983
intl)g%f\vihgle 100 mL volumetric flask, and adjust volume to 100

th methanol/ Solution A (40:60) viv.

. bte: 1 mE of this solution spiked in 10 g of soil is equivalent to

© 0.05 ppm of RH-~7988 and RH-0422 and 0.1 ppm of RH-7280, RH-

Y. 0131, RH-3008, and RH-9983. Smaller volumes of this solution
Q‘\‘ can be used to prepare lower fortification levels.

<< = ~Store all fortification standard solutions in a refrigerator at 2 o 6°C
.— for.a maximum period of thtee months from ' the dare of

- preparation, after which, make ncw standards using the stock
solutions. . . e

©

N

L mmm e e m————
&
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ng/mLL each of RH-7280, RH-0131, RH-3

o

17 3y

Calibration Standards

A S-point LC/MSMS calibration standard is T @ in
methanol/solution A, (40:60) via serial dilution of the forfififation

solution (0.5 pg/ml each of RH-7988 and RH-042%
pg/ml each of RH-7280, RH-0131, RH-3008, did_F
Typical, standard concentrations used are 1.25, 2.3
ng/mL each of RH-7988 and RH-0422 and

The following is a typical example: % .

Initial Cone.  Volume A to Fina! Cone.
(pg/mL)* {mL}) ) {pg/mL)*

0510 10 00 00541
0.05/0.1 5 @ 100 0.025/0.05
0.025/0.05 100 0.01/0.02
0.01/0.02 @ © 100 0.005/0.01
0.005/0.01 ? 50 100 0.0025/0.005
0.0025/0. ? so . 100 0.00125/0.0025
* RH-7988 70422 / RH-7280, RH-0131, RH-3008, RH-9983
Store ration standard solutions in a refrigerator at 2 10 6°C -~

for jmum period of three “menths from the date of
pre%on, after which, make new standards using the stock
ons '

PE Sciex API-III, serial no. 124530381
lonspray Liquid Introduction interface
- - " Intérface heater temperature; 65°C

- -Air Nebulizer gas flow: 0.8 L/min
N, curtain gas flow: 0.8 L/min
Harvard infusion pump

Computer: Apple Macintosh Quadra 950

FORM. MBS BV, YOITE




Mobile Phase Program: - & :

4 w o
- .0, , 20 80
- ? 10 50 50
o % c 1B ey 95 5
- 2t 795 5
: o2 20 80
e - % SR 27 stop
Total R Y 27 minutes
.-
An tention Times: “
- ER -Analyte  Rete e (mi
@ . RH-9983 . , - 26 ,.
@ ' RH-0131 S 52 7
@% . RH-7280. 54
.- : e . ' iaeqeee. - RH-3008 ) 89 ..
y @ S - . RH-0422 nz
& T RH-7988 12.6

@ 52 Calibration and Standardization:
%

7. Calibrate and tune the mass spectrometer on a 'ﬁily basis prior 1o
analyzing samples. Both mass analyzing guadrupoles (Q1 and Q3) have

FORM MBI REY, 1D/R

. TR34-97-60 . ‘ \%
- | _ 18 N\ o
. : Software: ‘(1) Maciotosh system 7.1 A
(2) PE Sciex Tune 2.5 @
; _(3) PE Sciex RAD 2.6 4’@ Y
s , . (4) PE Sciex Macspec 3.3
! . (5) PE Sciex MacQuan 1.4
- HPLC: | 5
n \
Column: , = pm ’
e (Keystone Scientifincypart. no. 155-321)
- Column Temperature: 35°C BN oo -
}  MobilePhase Ar 0 F 0.1% formic etonitrile ’
' . Maobile Phase B: 0.3% formi 4 mM ammonium
! . ey y
Flow Rate: - .- . L0 -
- $plit Ratio: ~15;
- Injected Volume: . 1 g
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. to be calibrated each time. Tb.ls is done by infusing a standard solunon

: poly(propylene glycol) [PEG] into the mass spectrometer using

spray interface, while monitoring positive ions. A typical mass cah@
tune with PPG for both quadrupoles (Q1 and Q3) is shown in Fi

53  Analysis

Analysis is performed using five “periods”, cach rep

state file. These state files (comresponding to the
and fifth period) are optimized for the analysis o
RH-0131 (one period), RH-3008, RH-0422, an%

Analytes (1 10 2.5 pg/mL dissolved in

,ammonium formate and 0.1% formic e

spray interface to optimize

Thcparem:onscans(MS)am:lthc

. parent molecular jons thro

cell (Q2), where fragmeftatios

Mode
negative ion
negative ion
negative jon
positive ion
pos:twc ion
posmve ion

lonization |

parame:

ip.

%f

Y a separate

nd, third, fourth, -
-99%3, RH-7280 and

B8, respectively.

40%- nitrile containing 4 mM

4 also infused using the ion
' _:.n. h-parent and daughter ions.
ter ion profiles (MS/MS) for

le quadrupole mede (MS/MS) by
monitoring characteristic daiig Hier ions_resulting from passage of their

SBiRe first quadrupole (Q1) into the collision
of the parent ions occur, with the resulting

Parent jon Daughterlon  Retention
 Monitored Monitored . Time
(mizy ... (wz) {min)
204 124 8.9
214 155 54
1230 17 ‘52
287 ‘198 1.7
315 198 -14.6
. l26 70 2.6

: Note; Slight variations in the retention times could occur wnh each batch
& ,. of mobile phase. .

- AT}"PIC&I state f' le parameters for PPG and for the three pmods of analyte

Y/ monitoring are given in Table 1. Data acquisition is performed by the
. /W _RAD software program. Typical RAD data acquisition pammeters are
6‘%’ - given in Table 2.
. Q i . - " i
&
N
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6, Method T - .
. 6.1  Flow Diagram

The flow diagram of the method is given below, followed
-_description of each step.

* N . . . M ow . , &

. ot .o ) - .
I e B _ Wclgh lOgot‘ sample (sonl%
= - : T

S : @
. Add formic ac:dandmethanol Me@%t (at least 15 hours)
s Centrifuge sau -f"-- d roto )
. o L gen-pan ) v§p -

+

Pass 2.5 mL of sample ephadex G-So'gel ﬁltnmdn column

T ' Coneertrite, @g ive in mcﬂaannl.lsohmon A (40 60)
% Analysis by LC/MSIMS -
6.2 @ple Pmcmmg ’ ‘." -

hop the ﬁ-ozen soil samples into smaller pleCl‘.'i with a cleaver and

O rubber mallet or by any other appropnate means. Remove stones

@ and debris as found, Add the smaller pieces of frozen soil into a

: Hobart Food Chopper bow! which has been: pre-chilled with ice.
Q Tharoughly chep the combined soil and homogenize with dry ice.

S . s Allow the dry ice to sublime ina freczcr overnight and store froz.m

& © . at- lO°Corcoldcr,unulanalys;s T

LA
.
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TR 34-97-60 o X

63  Extraction ' \,/-?
1. Weigh 10 g of homogenized soil into a 150 m@%fge

bottle, . s
Fortifications should be made at this point. Q ) .
. Add 10 mL of 0.5% formic acid in water. W

SRR

Let stand for 2-3 minutes. @
Add 90 mL methanol. @
Cap tightly and shake ovemight ( 15 hours) in a
mechanical shaker.
7. Centrifuge at approximately 2000 in a bench-top model
’ centrifuge {swing bucket rotor) K ) 15 minutes.
8. Carefully decant the superna a 250 mL round-bottom
9, Add 50 mL 0.05% formic
and sonicate for 10
supernatant to the
. Concentrate down

‘methanol to the extracted soil

. Cenfrifuge . and add the
g-bottom flask. )
ximately 1 to 2 mL in a rotary
,at 35 to 40°C,

graduated 15 mL centrifige tube.
solution A to the 250-mL round bottom

Weigh 10 g of Sephadex G-50 in a 200 mL beaker.
@ . Add 125 ml Type I water. Allow the gel to swell for at least 3
hours.

@ 3. Place a frit at the bomom of the PD-10 column and attach on to
a solid phase extraction device.

<( ' 4, Add 1l o 12 mL of the swollen gel per column.
' -+ 5. Allow the extra water to drain.",

"6. Make sure that the column is packed up o the mark on the PD-
10 column; add more gel if needed. No vacuum is necessary

- . - 7 forpacking the column.
‘ ? 7. Position another frit at the top of the colymn. The columns

should rot run dry.

VoML 4B REY. VO TR
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22 c\w
R /,"—)\\‘; o,
S, ¢ 8. To store columns, cap the 1ops and the bottoms. Caps are alsa ﬁ—@
. S provided with 'the colizmns 24 §tord -deolumns  at A
TR Ll At e JCTIDETAtUTE for upmedla:: use, or store in refrigerator
B 7 within 116 2'Weeks,” 7 AW T @
- e
’ B 632 glf;]mmgnm L *m:‘ ;~i' ‘ : o ?
- . I. Condition' lha Sephadcx‘G-SO ‘columns by ,a 10 mL of
o ..solution A° and se

“"drain 'ln thc top nfthe @ of vacuum
of 'the” sammy 0 mL sample is

. 5 pl
rmxed wcll) and’nllo it 10 disin to g

i fthe fiit.
e ' Wash‘t!w_ ,"?.L"',’E,,” \:-19: 3’5 mL‘Enf ohitign A. Discard the wash.
- e compounds Wi thﬁ‘ ion A and collect. .

final volume 10 mlL.

100 ql?: Sl Six-component calibration standard
T S o1 0.0035 025'|.|gfrFL each of RH-7988 and RH-
4 mngf'“n“ o 003 m%{_‘g!nﬁmh of RH-7280, RH-0131, RH- w
3008, ‘and’RH- "ther LE/MS/MS. Standard curves {for :

conslructed b'y linear regression using _the
for each getof analys:s

aliguot of cach mmple!fomﬁcauonloomrol into the
> The conoenu'au%of’each samplc!fomﬁcauon!blank

Note L ThEE uact:on”rgsull.s*m ‘a dilution’ factor of 2 (2.5 mL of -
the IOEmeextm:ted i§:passed through the Séphadex column and
% e’ elanit volureis - adjusted ito SPmL) Therefore, the final
volume'wﬂl be 20 mL’ RN ?

i

6.6 Tune requm:d for Analysisi iy -"

Al n sbLE e TaRLL e TR

A sct of cight safiples: (mcludmg blanks, foruf cations and: w:tual @
samples) can be ca.med through the entire analynca! procedun;_ 3

[

TOM ARBE WY, \U’T‘

. o ron o e e sk i o v s A s skl a8
— e —




o

TR 34-97-60 , _ , : N\

. within two working days, a total time of 16 hours. This excluded)
the “overnight” shaking of samples. The LC/MS/MS run tim >
a set is approximately eight hours. ‘

7. Calculations . . @

Within an analytical set, all extracts (samples, method blanks, 4hd p
recovery spikes) were bracketed with 2 five level calibration enerally,

two to four extracts were run between standards.

Standard curves for LC/MS/MS analysis were built Quan program
(Version 1.3).
The RH-7988, RH-0422, RH-3008, RH-7280, RH id RH-9983 residue

concentrations are determined as follows: g

7.1  Fortification Recovery
For samples fortified with @mms of analytes pridr to extraction,

measure the peak area (this by MacQuan software), gctcrmine the
concentrations (ug/mL} ﬁo@i&: standard curves, and calculate the percent

mmveryﬁomEguaﬁon% -
Equation 1 ©® o : :

]_sgmwn) x100= % Recovery

_ @ artification (1g)

NOTE: - .
Total vol. (mL) = Total volume before clean-up (mL) x dilution factor
aft - . .

LS.

TOmA APRE REY, 1078




S / containing RH-7988 and the five soil metabolites and were then analyzed.

24 o~ NG
N
. L . . . - . . . ) /.::%?%)
72 - Component Residue Concentration , . : i

Determine the mmpo.nmt residue concentration as follows: :@

Eﬁuntinnz L Coees
. pgmLF otal Saple Volume
o Sampll:Welgbt(g) o

NOTE: ' C
Total sample vol. (mL) = Total volume before clm@ml.) x' dilution factor

’ a_ﬁerclnn—up ST

. Recovery data are s

B [:0131) which have been compiled from TR 34-
96-90, and TR 34-97-0( (mfm_s and 7).. These results include of

% hnalyses were 85.60 & 8.42, 88.76 + 8.79, 88.75 &
11.82, 723905, and 84.66 % 9.51 percent for RH-7988, RH.0422,
RH-0131, 80 and RH-3008 respectwely

Tabl lays the fomﬁcanon recovery data based on the analysis of
as a single analyte. The average recovu-y bascd on 44 fortified
was8620i1261 %. .
Qg\m a method was developed to include RH-9983 in the analysis, RH-
88 and all five metabolites werc analyzed together in a single run.
'I‘wmty .two control samples were fortified with standard solutions

- " . These results are found in Table 5. The average recoveries for RH-7988,
RH-0422, RH-0131, R.H-TZSO RH-3008, and RH-9983 were 84.16 =
L15779%, 91.85 = 12.00 %, 83.18 £ 13.37 %, 84.57 = 12.00 %, 93. 15
10,40 %, and 84.78 + 14.32% n:spectwcly

v .

TORM S35 REY, 10/78
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Thcresu!isofthsesepamteanalymwemusedtomlculateacombmai

weighted average recovery percentage for each compound. These
are summarized in Table 6.

The limit of quantification (LOQ) based on the lowest tion
data was 0.0 ppm cach for RH-7988 and RH-0422 and 0.0Xppm each
for RH-3008, RH-7280, RH-9983 and RH-0131. \V

The limit of detection (LOD) by LC/MS/MS (equi to 30% of the .
limit of quantification) is 0.003 ppm each of RH-72 d RH-0422, and
0.006 ppm each of RH-7280, RH-0131, RH-300 RH-9983. '

h curves for RH—7988,

Figures 9 to 14 illustrate representative
RH-9983 respectively.,

RRB-0422, RH-3008, RH-7280, RH-01

Figures 15 to 19 show representative } act chromatograms for the
four calibration standards used in gondtructing the calibration curves.
Figures 20 to 22 represent ion extrs N matograms for control soil and
fortified controls of soil samples, L .

A slight matrix effect was for the analytes RH-3008 and RH-
0131. This was c by “wider” peaks compared to the
calibration standards , the pcak areas were not affected.

Appendix A containsia pfint-out of a Sample Data Set’ After Calibration
and Integration. by p " EX Ma.cQuan Software Program.

Radmvalid @d}r

A rad.lo n of RH-7988 and its metabolites in soil was conducted
(refe ing sandy loam and silty clay loam samples gencrated by
Rice, . in thc course of asrobic and anaerobic soil metabolism

i e samples for radiovalidation were fortified and incubated
ing to the procedures described in the reports by Ricerca. Samples
rvested at specific intervals and then frozen in their entirety. These

les were sent by Ricerca, Inc. Painesville, Ohio to Centre Analytical
radiovalidation work. Four soil samples (three from the aerobic
~metsbolism study and one from the anacrobic metabolism study) were
analyzed by the “C methods as well as the residue analytical mcthod

dmmbemeR34-96-90(refmnce 5. . . e

For'C am.lysis of the soil samples, the total radioactive residues (TRR) in

the soils were determined by combustion followed by LSC analysis.
Samples were extracted by shaking ovemight in acidic methanol. The
total extracted radioactivity was determined by LSC analysis. The bound

FORM AR LY.

~
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ra:hoactmty (post’ exuacuon sohds PES) was also determined by, 3
* combustion followed by LSC sanalysis. The extractable residues wares?
quantitated by HPLC, by coliecting and counting radioactivity @/
second fractions. Identities of the analytes were further

chromatogmphy on TLC. "All of thése metabolites had been in tly
lﬂmuﬂed by Rmerca by. co-chroma.togra.phy as well 85 mAass §] SCopy
(refcmncﬁ 5and 8). \

’I‘hc mass rccovery ‘of radiolabe] from the l4—day sand soil (CALID

AL ID 964472)
[he mass recovery of
ple (CAL 1D 964471)

964470) and the 14-day silty clay loam soil samp
was 102.3% and 99.9% respectively (reference 6).
, radiclabe! from the 2-month sandy loam soil s3mh

T was839% ThcmassrecoveryﬁomtthD—ty clay loam anaerobic

-
* |4-day sandy loam soil (CAL ID 964470 f&"

" was 93.6%. The residue (ppm) ‘of ea @.. nt found by “C methods

Quanmauve conﬁrmatory sif) was also performed at Centre
: spectrometer following separation
to method TR 34-96-90 (Reference 1).
ting from passage of their parent
quadrupole (Ql) into the collision cell
(Q2), where fragm of the parent’ jons océir following collision
with argon gas, we%amed in the second miass analynng quadrupole
(Q3). Quanti was based ‘on’ the analytes detected in the triple
quadrupole mof /MS). The residues’ of éach tomponent determined
e also shown in Table 7. The amounts of thost saraples
_@#sa pe.rl::n Fehe quantity found by “C enalysis were found to be 63-

3 entage found by cold analysis for two analytes, RH-0131
-' “in soil semple CAL'ID 964471 wa.s 186% and 218%,
. ¥, and these' nnmbm wcrc based ‘on very low residue
0.03 ppm). ' i

,:' 83 I@"MlhdationConclusions B S

' Similar results wete ‘obtained from both the “C a.na.lysxs and the cold
residue analysis method (Method TR #34-96-90). Method TR # 34-96-90
.._(modified 10 analyze for RH-9983) was radiovalidated for the analyt

*RH-0422, RH-7280 RH-0131, RH-3008, and RH-9983. Further, the 1‘C
ana.lyss indicate that no significant los was observed at the cxu-achon
step mthns methocL C

. S e
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. 'The radiovalidation study that was done validated the preliminary malysxi~7

method described in TR # 34-96-90.. This preliminary method

besn modified slightly to include the analysis of RH-9983 and
additional recovery numbers. The finalized method is descri is
report, therefore, it is also radiovalidated. ?
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- . Table 1. Typical State File Values for PPG Calibration and for the Five Periods of 7,
Analyte Monitoring. . : A
N MS/MS

Parameter QI PPG QIFPG - MSMS  MSMS' - MSMS . M SP
Peri

. Calivratlon  Calibration  Peried 1 Period2  Period 3 Period §

DI - L . * - . %/
- 4 . - .
ISV - | 5000 5000 5000 -3800 -3800 @ 5000
650
40

N &0 650 650 650 650 Q . 650
OR .50 50 60 -55 -& 40
RO 30 30 30 30 ., 30 30
Ml 1000°° . 1000 200 . 200 200 200
. REI 1266 - 1266 1266 1266 %?6 1266 1266
DMI 013 63 0.4 0.4 .14 0.14 014
- RI 28.5 285 27 . -2@ 272 25 .25
L7 -49 28 17 14 17 17
R2 -60 % N -0 14 14
M3 1000 1000 =7, 200 200 00 . 200
RE3 .10 _ 1220 1220 220 120 1220 1220
. : DM3 0.11 0.3 -0.1? 0.13 .13 013 0.13
: KX -10 28 N T P 9 9
K3 33 % I I 5 5
Ly . 250 %o 205 205 . -195 185
-250 ‘)220 20 - 208 205
MU 3600 . 3600 . 3600.. 3600 . -3600
cc T i, ! 1
' CGT off 35 345 345 345

* value not appli@’u the ion spray interface.

ues will often be changed slightly on a daily basis during

**The m ::: d has been modified from TR 34-96-90 to nccoﬁ:m’o.dnie the analysis
s. This table reflects those modifications.




TR 34-97-60 B %\g.a _
. Table 2. Typical RAD Data Acquisition Parameters. . @(\(7
' A
_ Period?  Periodz  Period3  Periodd @%
Scantype  MRM MRM MRM MRM \{fmm

Delay 0.0 0.05 - 0.05 oo@ 0.05.

ol . A
Acquire 3.5 min. 3 min. 3 min. ég

Scan rate 077 0.33 0.33 67
_ Dwelltime 650 ms 1000 ms 1500 nQQ Jsoms = 750ms
Pausetime  0.02ms 0.02 ms 0.02ms 0.02 ms
Q1 mass 126 214 230 287 315
Q3mass . 70 155 174 1247 7 1,8 198
@ X
NOTE : The delay time, acquire img, rate, and dwell time are given as an example,
and may need to be imi: on any changes in_the retention times,
chromatography, and instrument.seg ivity/performance.” " .

Tokt MBS WEV. 10/78
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TABLE 3.

T " o - Y , -
Percent Recovery of RH-7988, RH-0422, RH-0131, RH-7280, and RH-\(’
3008 in Seil (S-Analy‘te LC/MS/MS Detection) ¥
ecovery  Recovery Rgcovew ‘Recovery

Rec!

' RH-7988 (%) RH-0422 I%) RH-3008 (%) RH-7260 (%) R

AN
30 "{‘S&
A

)

. ‘Sampla 1D Fortification™ - R
. | : {ppm)

" (Data from TR # 34-95-90)
. Anatyzed 3/18/96
' SpkA Y 005 cr - §9.8
Spk B 005 94.2
¢, Analyzed 312096 .
" SpkA ,000 e 808
. Spk B 001 51.3
'V ospkC 025 . 846
Spk D -0.025, §3.0
Analyzed 221196
SpkA . 0.0 843
SpkB 00t | 86.1 -
L1k SpkC -y 0025 918
Spk D 0.025 " gs8
_'- SpkE 0.05), 854
SpkF 005" " 89.0
Analyznd 312496 .
. Spk A “toom 1
- . .SpkB 0.01 859
SpkC 0.025 sa.8
1o . SpkD’ 0025 . 807
. Spk€ . . Q05 » 782
SpkF * - 00s - Tr.zg\
Analyzed 3725196 -
Spk A 001
< SpkB - oot
: Spk ¢ 0025 7
SpkD 0.025 ; 88.0 ~- -
SpkE .0.05 ? My
SpkF = op@ 8.2
NEW YORK SOIL
{Data frem TRQ -D08)
Analyzed mgi'ggh
Spk A ootna2 ¢TI
7 Q.0SR10 821
001002 - 79.4
0.050.10 dis
0.01/0.02 853
0.050.10 688
0.01/0.02 846
70

0.05/0.10

942
955

<7827

855
4.7
94.0

948
870
94.4
105.2

888

847

87.9

88.7

Bad_

898 -

732

. 90.3
911

922

" 887

96.5
@23

4

f&

822
su e
70 9
75.0 7o
78.8 845
104.6 1115
100.14 111.7
. B88.0 1T
70.2 (819
P
85.6 88.0
g5.0 ¢ 85.3
73 75.5
80.5 82.7
7097 68.4
£8.0 66.6
" '86.9 92.4
625 5.7
64,2 73.1
82.8 84.5
672 82.1
70.1 923
. 838 80.7
9.9 88.3
67.0. . B5.D
752 07.0
B85.9 100.3
569 94.7
65.3 103.8
67.8 99.3

: ’ (contd)
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second number indicates the fortificat

on of RH-0121, RH-7280, and RH-3008

TR 34-97-60
ir - s )
® S
{Table 3 cont'd) R4
. Sample ID Fortiication  Recovery  Recovery  Recovery  Recovery %, ’
{ppm} RH-T988 (%) RH-0422 (%) RH-3008 (%} RH-7230 (%) RH-01
Analyzed $0/2/95 ‘
Spk A 0.01/0.02 75.2 . 992 T84 698
Spk B 0.05/0.10 9.5 98.1 80.5 648
Analyzed 10/3/96, 173197
Spk A 0010.02 842 85.1 70.4
Spk B | 0.0570.10 826 g1.5 100.3
Analyzed 10114196
Spk A 0.010.02 .07 102.0 878
Spk B 0.05/0.10 80.6 026 8B.4
Aralyzed 10/8/96
Spk A 0.010.02 '94.8% 102.8 821
Spk B 0.05/0.10 867" 874 7 55.1
*re-analysis 17397 Q
Analtyzad 10/9/96
Spk A 0.01/0.02 90.4 97.8 . 53.2 1052 .
'Spk B 0.050.10 86.4 80.9 4 85.7 1031
Analyzed 10/40/96 @ _
, SpkA 0.010.02 916 1 oz4 s8.7 pa4
Spk B 0,05/0.10 8.7 81 80.1 572 86.3
Analyzed 10/15/96 : . Lo ’
Spk A 0.010.02 79.1 C? B 1 F 748 96.1
. : Spk B 0.050.10 718 V 1) 7.3 ..65.1 748
Analyzed 10/17/36
SpkA 0.010.02 8 % 882 . G24% 844 > 1015
Spk B 0.05/0.10 7% 727 eg7* 682 788
*re-analysis 1/8/97
Analyzed 10/18/96 E — " .
Spk A 0.010.02 8495 89.1 79.3 g7.2
SpkB 0.050.10 6 . 8Ty 738 54.7 B6.2
Analyzed 10/22/98
Spk A 0.01/0 107.2 94.8 754 65.4% 931.8
Spk B 0. 74,2 . 70.4 825 534% . 80.3
' *ra-analysis 1/8/97
- Analyzed 1212196
Spk A 78.8 83t 94.5 757 99.8
SpkB 768 81.2 80.3 gs7 97.3
Anatyzed 1 - N
Spk A L0110 88.9 83.1 648" 715 93.4
Sek 0570, bR A 768 738" 585 74.0
@ : —_ . Ry +re-analysis 1/9/97
Fverags B5.60 B88.76 B4.66 7239 875
fation 8.42 B8BTS 9.51 11.05 11.82
n 55 56 56 56 56
IO nrud‘!spi‘ka ﬂuﬁrsuorlrﬂmhnn nmmismeppmmdfornn-msandnumzz
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. :  TABLE-4. Percent Recovery of RH-9983 in Soil (Analyzed as a Single Analytey ')

{Data from TR # 34-57-006) NEW YORK SOIL w
?@ﬁ /

Analysis Fortification Rezovery - - - -
‘Date - (ppm) (%) v @
- 1720097 0.02 ~ 939
Tt R ‘ i2e6e7 ©oo00z $5.2 LSl ?
R s i2anr . 0.02 1058 \
Lo . 12097 002 " 92§ %ﬁ
oo 1277 0g2 - 613 @
- - 1887 ., 002 882 Q A
: Y- T 0.02 . 804 *
: 13097 0.02 ' &
T ' ST ummr 0.02

v i - . MABT g.02 .
. /4197

21197
Conzmr -
20397
214597
21797
IN1e7
3187
1897
514197 )
Average -7 B2 T T

. a) Std. Daviation . 1261 ARE
; - ' n 44
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TABLE 5.

{Data from TR # 34-97-006} NEW YORK SODIL
Fortification Recoveries in Soil

The

RN
&

FortLevel Recovery Recovery Recovery Recovery Recovery) Répvery
(ppm)  RH-7988  RH-0422 RHO0131 _RH-7280 RH-30 S\pH.9083
0.01%0.02 75.0 747
0.01%0.03 1139 12286
0.04*/0.02 74.8 83.2
0.01%/0,02 . 80.9 87.1
0.01°/0.03 10389 100.8
0.01%0.02 936 105. 802
0.01%/0.02 8s.7 1 E 80.3
0.01%0.02 728 90.0 -B2.5
0.01/0.02 85.4 90.7 78.9
0.017/0.02 88.6 54.4 87.1
0.01+0.02 71.3 89.2° 74.0
0.05%0.1 108.0 100.2 104.3
0.05°/0.2 73.5 80.5 90.9
0.05%0.1 80.2 ‘852 80.6
0.05%/0.1 39.3 a91.5 459
00502 . 1047 924 . 914
0.05%0.1 83.9 938 798
0.05°0.1 70.5 78.9 80.4
0.05°0.1 834 80.1 759
0.05°/0.1 84.2 87.0 75.7
0.05%0.1 B8B1 80.3
0.05%/0.1 92.3 89.5
Average 93.15 84.78
Std. Dev, 5 10.40 14.32
22 22

| n : . .
o % the first fortification number is the ppm level fot RH-7988 and RH-0422.

Vel

33 5%
A

Percent Recovery of RH-7988, RH-0422, RH-0131, RH-7280, RH-3008,
and RH-9983 in Soil (6-Analyte LC/MS/MS Detection)

N4

N
POl

number indicates the fortification of RH-0131, RH-7280, RH-3008, RH-9883
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: * TABLES6. Average Fortification Recoveries for Six Analytes in Seil é\/
RH-7988 mm’m%

F

. T T P D)
Analysis 1 . 5
5 Apalytes* - - @
(Table 3) o
Recovery (%) . 85.60- 8876 8875 - 7239 %s@ ‘
Sid Deviation 842 . &£7% ' 1182 nm@g._ﬂ' o
. n 56 56 56 5 56 - : a
! Analysis 2 oo - r % . . ]
RH-9983 Single ** . o Q - v ) .
(Tabled) - . ’ .
Recavery (%) : . @ L. £6.20
Std Deviatlon o Par . . 1261
r - S : “
Analysts 3 T @ . ‘ .
6 Analyles *=* Co L .
. (Tablesy . %‘ SRR : .
Recovery (%) 5416 914 8308 8457 9315 - B4.78
" Sid. Deviation 1579 . - 1337 {200 10.40 14.32
) Con . 2 -2 - 1 T a;,
—————y i
Combined Average  85.19 Q .63 £7.18 7582 8105 8573
Standard Deviztion 10 969 | 1226 1132 . 976 13.12
" n'( totalpee. I8 9y - .78 . 1,18 66

\{:e residues of RH-7988, RH-0422, RH-0131, RH-7280, RH-3008
yzed as a single analyte ) . "

together in asinglerun © © ae

* Analysis was done 10
** RH-9983 was forti
veu Al six analytes

.

] Q > = - 7 ) )
skid Note: T@ fned Average and Standard deviation are claculated using a wrighted average
. for cach analysis and then weighted for the number of samples in that

FORM ALBS MLV, FO/T7R
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TABLE7. Summary Table of “Cand Non-*C Residue Analysis** S
— —_— Y Y
Sample ID CALID  Aocalysis : PPM of Analyte o~
RAR NO. Method RH-7588 | REO0421_| RH-0131 | RH-7280 [ RHl -9983
96-0018-019 | 964470 Tic 003 0.133 0.085 D013 Teas—] 0019
S5-0018-020 | FoHMT1 TaC 0.002 0.003 0.017 0007 0.04% .
96-0018-019 | 95072 T4C 0.001 0.059 0.056 D031 1on9.008 *
6-0013-114 | 265704 1%C 0.000 0.066 0.006 0023 Q%QMO *
(soll} .
56-0018-114 | 965704 LS 0.000 o114 0.009 o)) o ooot *
{equeous) —
[S6-0013-019 | 964670 | TR 349690 <0.01 0.140 e I ) 0.020
13020 | G64471 | TR 349650 | 001 0012 D032 fodhie 0,047 -
SE-00I8017 | D7z | TR 349600 | <0.01 0.055 0.035 L—sb.02 <002 -
GE0015-114 | 965708 | TR 349690 | <001 0.072 <D, (50025 <0.02 v
{soil) /‘\\7 .
TEO0IE-114 | 565708 | 1R 34-56.50 | <0.01 0.156 0.039 0,02 v

X
*RH-9983 was pot analyzed in these samples. @ _ : ‘ i

*+*Note; Data is from TR # 34-97-019 (Re!
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Figure3 Parent lon Scan (top) and Daughter Tons Profile (bottom)
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. Figure 5 Parcnt Yon Scan (top) and Daughter Jons Profile (bottom)
of RH-7280
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Figure 7 Parent lon Scan {top) and Daughter Ions Profile (bottom)
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Figure 8 Calibration Curve for RH-7988 (range 0.0012510 0.025 pg/mly 7,
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Figare 9 Calibration Curve for RH-0422 (range 0.00125 to 0.025 pg/mL) KL
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. Figure 11 Calibration Curve for RH-7280 (range 0.0025 to 0.05 pgml)
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. Figu.rc 13 Calibration Curve for RH-9983 (range 0.0025 to 0.05 pg/mL} -
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. N Figure 14 Chromatogram of Calibration Standards Rapresenting Nt
o 0.0025 pgfml each of RH-7280, RH-0131, RH-3008 and RH-5983, and N
. 0.00125 pg/mL each of RH-0422 and RH-7988 @

. ‘ B T e
' ~ . . —_ T T —m;fﬂm;aw‘m‘m '7 ,‘ i
: . - uﬂ;‘-w -
A - S
. T |
i : . \\»\)\ ! d' ‘ ‘ . V N - -
I
) i L O |

) ' SRR ’@g\’ T T mem mn e




TR 34-97-60 _ - \‘5;’
. 4?‘\\\"){@)\
Figure 15 Chromatogrem of Calibration Standards Representi &

. 0.005 pg/mL each of RH-7280, RH-0131, RH-3008 and RH-9983, and NI
.~ 0.0025 pg/mL cach of RH-0422 and RH-7988 @ i
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N

% n.« Figurel§ Chrou;afomm of éa'):t‘b;:atipn Standards Representing
0.01 pg/mL. each of RH-7280, RH-0131, RH-3008 and RH-9983! and
‘\> 0.005 pg/mL each of RH-0422 and RH-7938
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Figare 17 Chromatogram of Calibration Standards Representing . ~5
! 0.02 pg/mL cach of RH-7280, RH-0131, RH-3008, and RH-9983, and V
0.01 pg/mL each of RH-0422 and RH-7988
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. I T . Figure 18 C"];mmatog'ramhfcalibrat.ion Standards Representing A
' R 0.05 pg/mL each of RH-7280, RH-0131, RH-3008, and RH-9983,aad ;7
. "~ 0.025 pg/mL each of RH-0422 and RH-7988 @ _
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. F:gure 19 Chromatogram of a Control Soil Extract \\3
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A Figure 20 Chromatogram of a Soil Sample Fortified with 0.02 ppm V
: - :;.' > each of RH-7280, RH-0131, RH-3008, and RH-9983, and % —
O 0.01 ppm each of RH-0422 and RH-7988 @
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Figure 21 Chmma:ogram of 2 Soil Sample Fortified with 0.1 ppm ~

each of RH-7280, RH-0131, RH-3008, and RH-9983, and \ﬂ
0.05 ppm each of RH-0422 and RH-7988
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