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Method Validation Study for the Determination of Residues of Propyzamide and its Metabolites
m Surface Water, Ground Water and Dnnkmg Water by Liquid Chromatography with Tandem
: : ¥ Mass Spectrometry

~ INTRODUCTION

'I'l:us method is applxcable for the quantltatxve determmatxon of remdu&s of propyzam:de and its
RH- 24644, RH-24655, RH-24580, RH-26059, and UK metabolites in water (surface water,
gmund water and drinking water). The method was validated over a concentration range
extending from the limit of quantitation at 0.05 pg/L to an upper range which encompassed the
level of quantitation of 1.0 pg/L for each analyte. The common name, chemical name, molecular
formula, and structure for each of these compounds are given in Table 1.

The validation study was conducted to comply with the requirements of the U.S. EPA Ecological
Effects Test Guidelines, OPPTS 850.7100 (1); EU Council Directive 91/414/EEC with particular
regard to Section 4 of SANCO/3029/99 rev. 4 and Section 2,6 of SANCO/825/00 rev. 8; and the
PMRA Residue Chemistry Guidelines as Regulatory Directive Dir98-02 (2-4).

Method Principle : :

An ahquot of 4.0 mL of water is mixed ivith 1.0 mL of 'abetonitrile. The sample is then
centrifuged and approximately 1 mL of the solution is transferred to an autosampler vial. For
each sample set, two injections are performed for the LC/MS/MS analysis in both the positive
and negative electrospray ionization (ESI) mode.
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Safety Precautions

Each analyst must be acquainted with the potential hazards of the equipment, reagents, products,
 solvents, and procedures used in this method before commencing laboratory work. Sources of
information include: operation manuals, material safety data sheets, literature, and other related
data. Safety information should be obtained from the supplier. Disposal of waste materials,
reagents, reactants, and solvents must bein comphance with npphcable gove:mmental

Acetomtnle and acetone is ﬂammable and should be used in well-ventﬂated areas away from

4% ignition sources. Formic acid is corrosive and can cause severe burns. It is imperative that

propar eye and pmonal protectmn equipment be worn when handling theme reagents.

Test Substanc tical tandard d Stan

'I‘he following test substances were obtained from the Test Substance Coordinator, Dow
AgroSciences LLC. The common name, chemical name, molecular formula, and structure for
each of these compomds are given in Table 1. _

: TSN Percent Recertification :
Analytical Standard Wik Purity Date Reference
RH-23315  TSN105825 982%  23-Jun2013  FAPC09-227036
(Propyzamide) - ' --
RH-24644.  TSN029409-0001  99.0%  1-Sep-2012  FAPC10-267038
RH-24580 TSN103029 99.3%  1-Sep2014  FAPCI10-267039
RH-24655 TSN103034  95.41%  30-Sep-2013 FAPC11-000123
RH-26059 TSN103038 99%  1-Sep-2013  FAPC11-000122

UK1 TSN103018 99% 1-Sep-2014  FAPC10-261115

ipment, Glassware, and Materials
Equipment, glassware, materials, reagents, and chemicals considered to be equivalent to those
specified may be substituted with the understanding that their performance must be confirmed by
appropriate tests. Common laboratory glassware and supplies are assumed to be readily

available. Unless specified otherwise, class A volumetric glassware are used to prepare
analytical standards, fortification solutions, and calibration standards.
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Laboratog E_qm ent
_Balauce, ana.lytlcal ModolAElOO Mettler—Toledo Inc.

Centnfuge, Allegmm 6, Hodhwan Coulter A ‘
e Pxpet, omtrve—dlsplacemt, 10-10-0 pL Cﬂ:pacﬂ:y, catalog nmnberMR 100 Gﬂson Inc.

A Sk iI-‘xpoi:, pomtlvo—dlsplacement, 250 ].I.L capaclty, catalog number M250 ﬂgon In
R Plpet, pomnve-dlsplacemt, 100-1000 pL capaclty, catalog number MR-IOOO Gﬂson Inc.

“: ety ;

| Pxpetter tepeater Eppendorf, order number 4981 000 019 Emdorf North Amenca

Pxpetter adjustable, Eppendorf, 50—1000 pL catalog number 21-378-83 Bnnkmann Instruments.

Vortex | xmxer, Model G-560, Scientific Industnos Inc.

Chromatogr_aphlc Sﬁtﬂg

Column, analyncal, Zorbax SB-CS 4.6 mm x 75 mm, 3.5 pmparttcle size, catalog number
866953-906, Aglent Teclmolog;e

qul.ud chromatograph, Symblosm Pharma, §paﬂ: Holland Inc.
Mass spectromeiaer Model API 5000, MDS/Sciex.

Mass specirometer data system, Modcl Analyst 1.5.1; MDS!Smex.

Glassware and Matenals

Bottle, 1.0 L, media bottle, catalog number 06-423-3D, Fisher Scientific.
ﬁottle, 2 0 L, medla ootﬂe, catalog omnber 06-423-3D, Fioher Scienﬁﬁc
Cyhnder gmduated, 250 mL, catalog number 08-570-F gl_:er Sclentlﬁ

:: | dﬂ’ ...._.....I ... P T, :
Cylinder, graduated, 2000 mL, catalog number 08-566-11H, Fisher Scientific.

1000 mL, cata]og nmnbor 08-570-1-]; Fisher Sc1ent1ﬁc

Flask, volumetric, 20 mL, catalog number 10-209F, Fisher Scientific.

Flask, volumetric, 10 mL, catalog number 10-209F, _Figher Scientific.
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- Flask, volumetric, 5 mL, catalog number 10-209F, Fisher Scientific.
Pipet tip, ppéiﬁve-displacement, 100 pL cgpacity, catalog number CP100, Gilson Inc.
" Pipet tip, p'c;s;t-ive-d.isplacel.r.:én:t, 250 ;LL capacity, catalog mumber CP250, Gilson Inc.
P1pet np, posmve-dlsplacement, 1000 pL capaclty, catalog number CP1000, Gﬁson Inc
2l Combmps plus, 10 mL, ordm' number 0030 069. 269 Egpendorf North Amenca. .
. Tubes cultm'c 16x100mm,w1thscrewcap, catalognumber99449-16 g ming Products .
:Tubes dmposable, culture 16x100 mm, catalog number 14-961-29 mher Scientific
Vial, 2 Dram, 8 mL, screw thread, thh PTEF cap, ART No. 60940A 8, Kimble Chase Chase
Vial, 3 Dram, 12 mL, screw thread, wnth PTEF cap, ART No. 60940A 12, Kimble Chase
Scintillation vial, disposable, éataldg number 03-337-26, Fisher Scientific.
HPLC autqsa_mpler vials, catalog number C4000-1W, National Séientiﬁc.
Reagents N | :
Acetonitrile, CHROMASOLV for HPLC >99.9%, éatalog nuihl:;er ;39134—41’.,, Sigma-Aldrich.
Formic acid, Optima, LC/MS grade, catalog number A117-50, Fisﬁer Scientific.
Water, CHROMASOLYV for HPLC >99.9%, catalog number 270733-4L, Sigma Aldrich.

Acetone, CHROMASOLYV for HPLC 299.9%, catalog number 270725-4L, Sigma Aldrich.

Prepared Solutions
Acetonitrile with 0.1% formic acid (mobile phase A)
Measure 2000 mL of acetonitrile using a graduated cylinder, and transfer the solventintoa2 L

media bottle. Remove 2 mL of acetonitrile from the bottle with pipette. Add 2 mL formic acid to
the bottle with pipette. Cap the bottle and mix well.
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Water w1th 0 1% forr.mc ac1d (mobﬂe phase B)

Measure 2000 mL of water usmg a graduated cyhnder and transfer the solvent mto a2 L media
bottle. Remove 2 mL of acetonitrile from the bottle Wlﬂl plpette Add 2 mL for[mc ac1d to the
bottle w1th plpette Cap the bottle. and mix well 4

water/acetommle (80!20) £ Vb SRR
© Measure 800 mL of water usmg a graduated cylmder and transfer the aolvent mto a 1 L media
bottle. Measure 200 mL of acetonitrile using a graduated cylmder and transfer the solvent into
_the same 1 L media bottle. Capthebottleandlmxwell i e

Instrumental Conditions
Typical LC/MS/MS Conditions | |
. Positive acquisition mode for RH-23315, RH-24644, RH-24655, RH-24580, and UK1,
Instrumentation: . Symbiosis Pharma
N AB SCIEX API 5000 LC/MS/MS System
_ AB SCIEX Analyst 1.5.1 data system
Column: Zorbax SB-C8, 3.5 pm, 75x4.6 mm
Column Temperatureﬁ Ambient
Injection Volume: 30 uL.
Injection Wash Program 1) 2 x 700 pL acetone
' 2) 2 x 700 pL acetonitrile
3) 2 x 700 pL water
Runimes =+~ : : approxmately 8.0 mmutes
Mobile Phase: A acetomtnle w1th 0 1% fornnc ac1d

B — water with 0.1% formic acid

Flow Rate: 0.8 mL/min (~300 uL/min split to source)
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Gradient Time (min) A% B %
b - 0:01 , 10 90
3:.00 100 0
- .5:00 : 100 0
5:15 ' 10 o 90
-7:00 10 90
- Flow Diverter Program: 1) 0.0—2.0 min: flow to waste
oo oo o 2)2.0-5.0 min: flow to the source :
ERAR -~ 3)5.0—end of the run: flow to waste -
Interface: S ESI :
Polarity: ~ . Positive
Scan Type: .. MRM -
Resolution: _ Q1 — unit, Q3 — unit
Curtain Gas (CUR): oL :
Collision Gas (CAD): 4.0 7
Temperature (TEM): 500 °C
Ion Source Gas 1 (GS1): 50 : :
Ion Source Gas 2 (GS2): 50 |
Period 1
. Time: : : 5.0 minutes
Acquisition Delay 1.0 minutes
Smart Settling: Off
Settling Time: 0 ms
MR Pause: : 5ms
Transitions: Q1 Ions Q3Ions  Time (ms) DP/CE/CXP
(m/z) (m/z)
RH-23315 (256/190) 256.000 190.000 50  46/21/12
RH-23315 (258/192) 258.000 192.000 50 46/21/12
RH-24644 (256/173) 256.000 172.900 5. . 80/33/10
RH-24644 (256/109) 256.000 109.000 50 80/73/10
RH-24655 (258/190) 258.100 190.000 50 60/17/12 |
RH-24655 (258/173) 258.100 173.000 50 60/31/18 |
RH-24580 (274/173) 274.000 173.000 50 58/31/24
RH-24580 (274/109) 274.000 109.000 50 58/75/16 |
UK1 (222/156) 222.100 156.000 50 50/19/22
UK1 (222/139) 222.100 139.000 50 50/29/20
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Negatwe acquisition mode for RH-26059

' Instrumentatxon.

Symblosm Pharma
AB SCIEX API 5000 LC/MS/MS System

"'""ABscmz)(Analysnsldatasystem

e Colm:nn

s Column Temperature

% ""-"In_]ectlon Volume

Run Time:

Mobile Phase:

Flow Rate:

Gradient

Flow Diverter Program:

Interface

Polarity:

Scan Type:
Resolution:

Curtain Gas (CUR):
Collision Gas (CAD):
Temperature (TEM):

Ton Source Gas 1 (GS1):
Ton Source Gas 2 (GS2):

3 Zorbax SB-CS 35 pm,75x46mm .
g -: .Amblent | .
| Inj ectlon Wash Program .

1) 2 x 700 pL acetone

2) 2 x 700 pL acetonitrile
3) 2 x 700 pL water
approximately 8.0 minutes

A — acetonitrile with 0.1% formic acid.
B — water with 0.1% formic acid

0 8 mL/min (~300 pL/min split to source)

Tlme (mm) % B %
0:00 10 90
3:00 100 0
5:00 100 0
33 b 10 90
7:00 10 90
‘1) 0.0—2.0 min: flow to waste

2) 2.0—5.0 min: flow to the source

3) 5.0—end of the run: flow to waste

ESI

Negative

MRM

QI — unit, Q3 — unit

15

40

500 °C

50

50
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Period 1
Tlme ' 5.0 minutes
' Acquisition Delay " 1.0 minutes
Smart Settling: SOmES . -
o Settling Time: 37" v (Oms
i MRPause: ek achata v S g
Transxtmns:.. s Q1 Ions Q3 Ions = Time(ms) DP/CE/CXP
RH-26059 (288!188) 288.169 188.000 50 -90/-22/-17
RH-26059 (290;’190) 290. 169 190 000 50 -90.’—22/—17

Full-scan and product-ion mass spectra for propyzamxde and its RH-24644, RH-24655,
RH-24580 RH-26059 and UKI metabolites are shown in Figures 1-6, respectwely

Typxcal cahbrahon curves for the quantitative detenmnatlon of propyzamide and its RH-24644
RH-24655, RH-24580, RH-26059, and UK1 metabolites in water are shown in Figures 7-18.

Typical chromatograms of standards, control samples, a 0.05 pg/L (0.05 ng/mL, LOQ) recovery

samples, and 1.0 pg/L (1.0 ng/mL) recovery samples for the quantitative determination of
propyzamide and its RH-24644, RH-24655, RH-24580, RH-26059, and UK1 memholztes in
water are illustrated in Fxgures 19-28, respectlvely :
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Preparation of Stock Solutions and Spiking Solutions

Welgh out apprommately 20 mg of propyzannde (RH-23315), RH-24644 RH-24655,

~ RH-24580, RH-26059, and UK1 and quantitatively transfer each analyte into separate 20 mL
volumetric flasks with acetonitrile. Dilute to volume to obtain stock solutions for each of the

analytes. Exact concentratxon of each stock solutlon is calmﬂated and recorded (approxlmately

' .Transfer appmpnate amount of above stock solunons into the same 20 mL volanc flask
' using a positive dlsplacemt plpette Dﬂute to volume w1t11 acetomtnle to obtmn al0 pg/mL
- 'medspﬂongsolunnn. SRR RS PRI DI I VA e LN

Prepare addltlonal tmxed spikmg solutlons by ﬁ.n‘ther dllutmg the above 10 pg/mL :mxed spiking
solution with acetomtnle as follows:

Volume of

Parent Spiking Volume of Final  Final Spiking Equlvalent
Solution Conc.* P47S™t SPIKINE  gpiking Solution ~ Solution Cone.  Sample Conc.”
pg/mL . uL - mL ng/mL pg/L (ng/mL)
10.0 100 100 100 1.0
(0.10) 500 100 50 10,05
(0.10) 150 100 15 0.015

* Numbers in parenthesis indicate the solution for series dilution.
"Thnoqu:valmtmmplesmncmtmhonmbasedon&uﬁfymga40 meanplemtthLofsplhngmluuon.

Sample Ongg, Numbering, Preparation and Storagg

Untreated control samples were obtained from the Dow AgroSciences LLC Sample Management
Group. All samples were tracked in the Dow AgroSciences LLC Regulatory Labs Information
Management System (RLIMS) database. Unique sample numbers were assigned to the samples
to track them during receipt, storage, and analysis. Complete source documentation is included

in the study file:
Total Total | Dissolved
Sample Hardness Alkalinity | Organic | Organic
Group- e - | (mg equiv. Solids- - | - (mg Carbon | Carbon
Number Water Type pH | CaCOyL) (ppm) CaCO,/L) | (ppm) (ppm)
001 (Monitoring Well) 82 330 6 183 34 22
Ground Water
002 (Pond) Surface Water | 8.0 135 8 80 8.0 6.9
003 (Tap) Drinking Water | 8.6 4 8 292 3.1 2.6




Dow AgroSciences LLC
Study ID: 110587
Page 20

No sample preparation was required for the water samples prior to analysis. Samples were
stored refrigerated at approximately 4 °C after their time of sampling and during the course of
the method validation study, except when they were removed for taking allquots for sample
analysis.

Analy_sm Procedure

l In 2 dram (8 mL) vmls, &eshly prepare cahbmtxon standards w1th splkmg soltmons and
water/acetonitrile (80/20) on the day of analysis as follows:

" " Spiking __ Volume of Final Volume  Final
Solution '~ Spiking - Yommeof ™ .- ibrition Calibration Lauivalent

Conc® .= Solution -  Soivemt Std. Std. Cone,  Sample Conc.”
ng/mL pL pL pL ng/mb p/l
100 %0 4920 5000 . 16 2.0
(1.6) 1000 333 1333 12 1.5
(1.6) 1000 1000 2000 08 1.0
038 1000 1000 2000 0.4 0.5
5.0 80. 2420 2500 0.16 02
(0.16) 1000 1000 2000 0.08 0.1
15 80 2920 3000 0.04 0.05
(0.04) 1000 2333 3333 0.012 0.015

* Numbers in parenthesis indicate solutions for series dilution. -
"mmﬂmmplomuaumubasedonadlhmngfammoﬂ.zs

2. Plpet approximately 1.0 mL of the above cah‘bra:tlon standard into an autosampler vial for
LC/MS/MS analysis.

3. Forreagent blanks, transfer 4.0 mL of HPLC water into 16x100 mm disposable culture tube
with PTFE-lined screw-top cap. Add 40 pL of acetonitrile, then 1.0 mL of acetonitrile.
Vortex for a few seconds to mix well.

4. For control samples, transfer 4.0 mL of water samples (surface water, ground water and
drinking water) into the disposable culture tube. Add 40 pL of acetonitrile, then 1.0 mL of
acetonitrile. Vortex for a few seconds to mix well.

5. For fortified samples, transfer 4.0 mL of control water sample into disposable culture tube.
Add 40 pL of the appropriate spiking solution to obtain fortified samples at LOD, LOQ and a
higher concentration level (0.015, 0.05 and 1 pg/L, respectively). Add 1.0 mL of acetonitrile
to each sample. Vortex for a few seconds to mix well.

6. Centrifuge the samples for 10 minutes at 2000 rpm.

~ 7. Pipet approximately 1.0 mL of the sample into an autosampler vial for LC/MS/MS analysis.
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8. Two injections are performed for samples and calibration standards, with one injection in the
positive acquisition mode for RH-23315, RH-24644, RH-24655, RH-24580 and UK1, and
_ the other mjecnon in the negatlve acqumtmn mode for RH-26059. :

i, In_]act the series of cahbratlon standards descnbed in the cahbratlon standard preparanon

" section using the condltmns listed in the Instument Condmons Sect:on and determme the peak

e

areas for the analytes

FR 5P Prepare a standard curve using power regression analysm w:th no weighting by plomng the
~ analyte concentration on the abscissa (x-axis) and the respectlve peak area on the ordinate
(y-axis) as shown in Figures 7-18. )

Determine the concentratmn (ng/mL) and recovery (%) for the sample as described in the
example calculation outlined in Figure 29 for propyzamide from sample set 110587 SO1.

Confirmation of Residue Identity

The method is highly selective for the determination of propyzamide and ifs metabolites in water
by virtue of the chromatographic separation and the selective detection system. When detection
is by tandem mass spectrometry, confirmation of the presence of the analyte should require the
observation of a precursor ion plus a structurally significant product ion observed at the same
retention time (5). To demonstrate further oonﬁrmatlon, a total of two MRM ion transitions are-
monitored for each analyte. . B AAL )

RH-23315 (Propyzamide) QU/Q3 m/z 256/190 (quanﬁtatioﬁ)
Q1/Q3 m/z 258/192 (confirmation)

RH-24644 Q1/Q3 m/z 256/173 (quantitation)
Q1/Q3 m/z 258/109 (confirmation)

RH-24655 Q1/Q3 m/z 258/190 (quantitation)
Q1/Q3 m/z 258/173 (confirmation)

RH-24580 Q1/Q3 m/z 274/173 (quantitation)
_ ; Ql/Q3 m/z 274/109 (oonﬁrmanon)_

RH-26059 y Ql/QS m/z 288/188 (quantitation)
i Q1/Q3 m/z 290/190 (confirmation)

UK1 Q1/Q3 m/z 222/156 (quantitation)

Q1/Q3 m/z 222/139 (confirmation)

Inject the series of calibration standards described in the Anﬁlyais Procedure Section using the
conditions listed in the Instrumental Conditions Section and determine the peak areas for the
analyte as indicated below. The example calculation is given for the analyte propyzamide

(RH-23315).
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_For each standard, calculate the respectwe canﬁnnahon ratios.

'RH 2331500nﬁnmmrypmkm
" RH- 23315quanntamrepeakm

Conﬁnnanon Rato =

RH- 23315peakareaatm/2258f192
RH - 23315 peak area at m/z 256/190

 ClafamatonRats. 717 1 7

For example, using the data for RH-23315 from the 0.04 ng/mL standard of set 110587 SO1:
Confirmation Ratio = 5850/8490 = 0.689

A percent difference for each recovery sample can be calculated by comparing the confirmation
ratio of the recovery sample with the average confirmation ratio of the standards. The percent
difference for each recovery sample should fall wlthm the range of :tZO% of the average ;
confirmation ratio of the standards.

Statistical Treetment of Data

Statistical treatment of data included the calculation of regression equations, correlation
coefficients (r) for describing the linearity of calibration curves, means, standard deviations, and
relative standard deviations of the results for the fortified recovery samples.

Assay Time ; :

A typical analytical run would consist of cight calibration standards encompassing the expected
range of sample concentrations, a reagent blank, a control (a non-fortified sample), a minimum
of three fortified controls (one of which must be at the LOQ), and 34 samples. This typical

analytical run requires approximately 3 hours for sample preparation, followed by the -
LC/MS/MS analysis.
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Table 1. Identities and Structures of Propyzamide and Its Metabolites

Identifying information

Chemical Structure

Propyzamide (Pronamide, RH-23315)
TUPAC name: 3,5-dichloro-N-(1,1-
dimeﬂay]_pmp—?-ynyl)qumida
Chemical Formula: Cy;H;,CL,NO

Molecular Weight: 256.13
: Nonnmle 255 '

CAS Numbcr 23950—58-5
RH-24644 ;
IUPACnamc 3 S-dzchlam-N—(l 1,2-
trimethylprop-2-enyl)benzamide
Chemical Formula: Cj,H,;C,NO

Molecular Weight: 256.13
Nomaanss 255

CAS Number: 29918-40-9

RH-24655

TUPAC name: 3 S-dmhlmN-(l 1
dimethylpropenyl) benzamide

Chemical Formula: Cj,H;3CLNO
Molecular Weight: 258.14
Nominal Mass: 257

CAS Number: NA

RH-24580

TUPAC name: 3,5-dichloro-N-(1,1-dimethyl-2-|
oxopropyl)benzamide |

Chemical Formula: CanClzNOg
Molecular Weight: 274.14
Nominal Mass: 273

CAS Number: 29918-41-0

RH-26059
IUPAC name: 3-[(3,5-
dichlorobenzoyl)amino}-3-methylbutanoic acid
Chemical Formula: Cy;H;3CNOs '

Molecular Weight: 290.14
Nominal Mass; 289

CAS Number: NA
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RH-23801 (UK1, 3-chloro kerb)

.IUPAC‘name: 3~chldro-N-(1,1- i
dimethylpropynyl)benzamide -

Chemical Formula: Cy,H;,CINO' - = . -
Molecular Weight: 221.68 . '+






