
AOVANCEO
BIOANALY71CAL
SERVICES, INC.

TWE-Z-IlnlAI,49Y Ki0v 19
ANALYTICAL REPORT

TITLE: QUALITATIVE INVESTIGATION OF THE IN

VITRO METABOLISM OF T-62929 T-62939 T-6294

AN]) T-6295 BY RAT AND HUMAN HEPATO-
CYTES USING ION SPRAY LC/MS AND LC/MS/MS

DATE: November 12, 1996

REPORT: 96ADEM01.3M

AUTHORS: Daniel E. Mulvana, B.S.

Jack Henion, Ph.D.

PREPARED

FOR: 3M Medical Department, Toxicology

Services, St. Paul, MN 55133

NO. OF PAGES: 45

NIO,

15 Catherwood Road a Ithaca, New York 14850 n (607) 266-0665 o Fax (607) 266-0749



2

ADVANCED BIOANALYTICAL SERVICES

SIGNATURE PAGE

Title: QUALITATIVE INVESTIGATION OF THE IN VITRO METABOLISM OF T-

6292,T-6293,T-6294 AND T-6295BY RAT AND HUMAN HEPATOCYTES

USING ION SPRAY LC/MS AND LC/MS/MS

Reported by:

DanielE.Mulvana,B.S. Date

SeniorResearchScientist

Reviewed and

Approved by:

Mary Ringwood,BQ Date

QualityAssuranceManager

Authorized for 1157@

Release by:

Jack Henion,Ph.D.(@'q Date

LaboratoryDirector

Advanced BioAnalyticalServices

AOVANCED
BICANALYTICAL REPORT: 96ADEMOI.3M

SERVICES, INC.



3

QUALITATIVE INVESTIGATION OF THE IN VITRO
METABOLISM OF T-6292,.T-6293, T-6294 AND T-6295 BY RAT

AND HUMAN HEPATOCYTES USING ION SPRAY LC/MS AND

LC/MS/MS

ABSTRACT

The in vitrometabolism of T-6292, T-6293, T-6294 and T-6295 was investigated
usinga sensitiveand highlyspecificanalyticalmethod developedby Advanced

BioAnalyticalServices,Inc.,Ithaca,NY. Thismethod involvesa simpledirect

injectionLC/MS analysisof 'processedhepatocyteincubate. Siliconized
polyethylenetransferpipetsand polypropyleneautosamplervialswere used forall

samples.LCIMS andLC/MS/MS experimentswere performedinthenegativeion
mode usingan ionsprayinterface.Chromatographywas performedon a 2 rinnx

100mm BetasilODS column usinggradientelutionwitheitheraqueousammonium

acetatewithmethanolor waterwithmethanol.Using a directinjectionmethod,
ratherthanone usingextraction,enableddetectionof a wide varietyof metabolites

ina singleinjection.Includedinthisreportaremetabolismdatafrom individualrat

and human samples.Severalmetaboliteswere foundintheratand human samples
and differenceswere observedbetweenthespecies.
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INTRODUCTION

1.1 Introduction
The invitrometabolismofT-6292,T-6293,T-6294 and T-6295 inratand human

hepatocyteincubateswas investigatedusingionsprayLCFMS and LC/MS/MS.

The quenchedincubateswere directlyinjectedand separatedon an HPLC column.
Chromatographicresolutionof thevariousconstituentswas accomplishedusing

gradientelutionwithmethanoland eitherwateror 2 mN4 ammonium acetatein

water.The mass spectrometerwas operatedinthefullscan(M/z 100to800) single
MS mode and peaksof interest'werethenstudiedby MS/MS techniquesfor

confirmationofselectedmetabolitepeaks.

1.2 Study Objective
The objectiveofthisstudywas todetectandcharacterizethemetabolismofT-6292,

T-6293,T-6294 and T-6295 by ratand human hepatocytes.

2. EXPERIMENTAL

2.1 Chemicals and Materials

T-6292,T-6293,T-6294 andT-6295 (Figure1)were providedby 3M Medical
Department,ToxicologyServices,St.Paul,MN 55133.

Siliconizedpolypropyleneautosamplervial:cat# 500 102,Sun Brokers,Inc.,

WilmingtonNC 28402.Siliconizedby EaglePicherIndustries,Inc.,Miami, OK

74354

Siliconizedpolypropylenescrew-captubes:16 X 101 mm, Cat# 60.541,Sarstedt

Inc.,Newton,NC 28658,siliconizedin-house.

2.2 LC/MS Instrumentation

Liquidchromatographywas performedusingeithertwo Shimadzu LC-IOAD

pumps (ShimadzuScientificInstruments,Inc.,Columbia,MD 21046)witha
WatersWISP 717 plusautosampler(Waters,MilfordMA 01757)or a Hewlett-

Packard1090L liquidchromatograph(Hewlett-Packard,Avondale,PA 19311).A

BetasilC18 column,2 mm x 100 mm, was obtainedfrom KeystoneScientific,
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Inc.,Bellefonte,PA 16823. The mass spectrometersused were an API III'and

API 300 from PE-SCIEX, Concord,Ontario.

2.3 Standard Solutions

Sincecertificatesof analysiswere not availablefor the testcompounds, 100%

puritywas assumed,althoughinthecaseofT-6293,thepuritywas known todiffer

significantlyfrom thisvalue. Stocksolutionsof T-6292,T-6293,T-6294 and T-

6295 were preparedata concentrationof 10 mM indimethylsulfoxide.Working

solutions(10 gg/mL) of eachstandardwere preparedin 1:1 acetonitrile:2mM

ammonium acetate.AU stocksolutionsand working solutionswere storedat4'C

and were allowedtoequilibratetoroom temperaturebeforeuse.

Preparationof AnalyticalStandard Stock Solutions

Stock Solutionsof T-6292, T-6293, T-6294 and T-6295 (10 mM):

Accuratelyweigheachtestarticleon a microbalanceand transferittoa 16 X 101

nun siuconizedpolypropylenetube. Dissolvethesolidsample in an appropriate

amount ofDMSO toyielda 10mM solution.

Working Solutionsof T-6292, T-6293, T-6294 and T-6295 (10

gg/mL): Dilutean appropriatealiquotof 10mM stocksolutionto 10 mL with 1:1

2 mM ammonium acetate:acetonitrileina 16 X 101 mm siliconizedpolypropylene

tube.

2.4 HPLC EluentPreparation

2 mM Ammonium acetate:Anunonium acetate(154.2mg) was weighed and

transferredintoa Ilitergraduatedcylinder.AfteraddingwatertotheI-L mark, the

stiffedsolutionwas filteredundervacuum througha0.45gm filter.

Methanol:Methanol was filteredundervacuum througha 0.45Jimfilter.

2.5 Sample Preparation

The metabolismstudywas carriedoutatSRI International,Menlo Park,CA. The

incubateswere quenchedwithan equalvolume of ice-coldmethanol,centrifuged

and shippedpackedindry iceto Advanced BioAnalyticalServices(ABS). The

sampleswere storedatABS at-20*C and were removed only for transferof

[)VANCEO
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supematantto an autosamplervial. Aftersampling,theautosamplervialswere

maintainedinan ice-waterbathatalltimesexceptduringinjection.

2.6 Sample Analysis

The samples analyzedincludedRat I (alltestarticles,0 and 6-Hr and control

sample 13 (no testarticle))and Human #H-116 (alltestarticles,0 and 6-Hr).

These were extensivelystudiedunder a varietyof chromatographicand mass

spectrometricconditions.

HPLC Conditions: InitialHPLC analyseswere successfullyperformed using

gradientelutionwith waterand methanolonly.Laterinthestudy,itwas found that

ammonium acetatewas requiredforelutionof T-6293. Thus, water was replaced

by 2 mM ammonium acetateforfurtheranalyticalwork. Because two different

gradientpumps were used forthiswork, itwas difficultto reproducethegradient

obtainedusingtheBP-1090L withtheShimadzu LC-IOAD, thus for consistency

withingradientsystems,the same gradientprogram was used for both systems.

Although thisresultedin some variabilityin retentiontimes between days,

depending on the system used,allcomparable samples were analyzedwith the same

system.

GradientProgram:

Time (Min) %Methanol %Water (2mM Amm.Acetate)
0 20 80
5 95 5
9 95 5
10 20 80
15 20 80

Mass SMtrometer Conditions:

The mass spectrometerwas operatedin the ion spray mode with negativeion

detection.The curtaingas was ultra-highpuritynitrogen.Although MS and

MS/MS conditionswere variedfordifferentanalytes,themain differenceswere in

ionsprayvoltage,orificevoltageand collisionenergy.No positiveionizationwork

was performed,as theanalytesof interestdid not ionizeunder theseconditions.It

AOVANCED REPORT: 96ADEMOI.3M
BIOANALYTICAL
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is conceivablethatadditionalmetabolitescould be detectedusing positive

ionization,and thisshouldbe apartoffurtherexperimentation.

The approximateMS and MS/MS acquisitionparametersused fortheAPI HI' are

listedbelow. Similarparameterswere used forthework performedon theAPI

300.

MS Mode MS/MS Mode

IonSpray Voltage -3600V -3600V

OrificeVoltage -70V -70V

DeclusteringPotential 42V 42V

CurtainGas (U.H.P.N2) 1.2LPM 1.2LPM

NebulizerGas (N2) 60 PSI 60 PSI

CollisionEnergy 18 eV

CGT 250

Scan Range 100-800 amu variable

StepSize seeNote below variable

DwellTime 3 msec 4 msec

Note: InitialLC/MS stepsizesof I amu were usedtolocatethechromatographic

peaksofpotentialmetabolites.Once located,stepsizesof0.1 amu were used for

mass confirmation.

Instrumentmass axiscalibrationwas performedby infusionofPPG-425 calibration

solution(polypropyleneglycols,averagemolecularweight425, dissolvedin 1:1

methanol:2niM ammonium acetatecontaining0.1% fomiicacid and 0.1%

acetonitrile)ata flowrateof10pumin inthepositiveio'nmode of detection.Peak

widthswere approximately0.6 amu athalf-heightin thesingleMS mode. A

calibrationcheckwas performedfortheanalyteson Ql and Q3 by infusionof a 1

ggftnlsolutionin 1:1 acetonitrile:2mM arrunoniumacetateata flow rateof 10

gumin. The mass spectrometricparametersand sensitivitywere optimizedusing

thissolutionat50 pljhiin.

2.7 Data Handling

Allraw chromatographicand mass spectrometricdatawere storedon theABS file

serverABSI-FS.DATA inthefilehierarchy"RA)VDATA: Development:3M: 3M

AOVANCED
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Metabolism".All pertinentexperimentalinformationwas storedinABS notebook

No. 1067.

3. RESULTS AND DISCUSSION

Initialinvestigationsoftheinvitrometabolismofthetestarticleswere performed

usingdirectinjectionof thequenched hepatocyteincubatesratherthansample

extraction.The reasonforthisisthat,due tothepolarnatureofthesecompounds

and suspectedmetabolites,itwas feltthatextractionrecoverieswould be low and

importantmetabolitescouldbe missed. Most ofthemass spectrometricinformation

obtainedinthisstudywere from Q I scanningexperiments,followedby production

scans.Precursorionscansof logicalCID productionswere used butresultedonly

inconfirmationofpreviouslyfound metabolitespresentathighlevels.Neutralloss

experimentswere even lesssensitiveundertheconditionsused and providedlittle

information.

3.1 Mass Spectrometric Analysis Results for Test Articles

Structuresof T-6292, T-6293, T-6294 and T-6295 areshown in Figure 1. The

negativeionizationmass spectraobtainedfrom infusionof the individualanalytes

areshown inFigure2. Itshouldbe notedthatT-6292 couldnotbe ionizedineither

thenegativeionizationmode, sinceithas only a veryweakly acidicalkylhydroxyl

group or thepositiveionizationmode, sincethemost basicsiteisa tertiarynitrogen

of a sulfonamide.

The factthatT-6293 existsmainly in the diphosphoesterform' (K =1204),

comprising82% of T-6293 solids,accountsforthereducedresponseseen forthe

monoester (M,= 65 1),when compared toT-6294 and T-6295. The diesterwas not

detectableundertheconditionsused inthisstudy.The negativeionizationcollision

induceddissociation(CID) full-scanspectraof the compounds are presentedin

Figure3. T-6295 was found tobe extremelystableand requiredboth a high orifice

voltageand highcollisionenergyforfragmentation.A summary descriptionof the

proposed plausibleCIODfragmentationpathways areshown in Figures4-6. Several

of thesefragmentswere diagnosticformetaboliteidentification.

3.2 Metabolism by Rat Hepatocytes

Metabolism ofthetestarticlesby rathepatocyteswas examined using a Sciex API

III'mass spectrometer.

M AOVANCEO
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3.2.1Metabolism of T-6292 by Rat Hepatocytes

AlthoughT-6292 did notionizeundertheconditionsused,and was thusnot

detectablein theseexperiments,severalpotentialmetaboliteswere nonetheless

found. When comparingthetotalion chromatogram(TIC)obtainedfrom the

controlratsample (Figure7,top;no testarticleadded)withthatobtainedfrom the

Rat 1,0-Hr sample (Figure8, top,reactionquenchedatapproximatelytime0),

severallargepeaksareobservedinthelatterovertherangeof7.2to8.5 min which

areabsentin thecontrolsample. Itshouldbe notedthatthereisa 0.5 min

differencebetweentheTICS, due tooperatorerror;thecontrolTIC peaks are0.5

min earlier.The 0-Hr peakswere'foundtocontainmasses ina homologous series

which are compound relatedbut which may alsobe impuritiesor degradation

products.Each oftheobservedpeakscontainsmasseswhich differby 80 and 107

amu. An example isgiveninFigure9. Itissuspectedthatthedifferentionswithin

eachchromatographicpeakwere generatedby CID inthesamplingorificeregionof

themass spectrometersinceno collisiongaswas used. In theexample given,the

lowestmass ion,rri/z319, isa characteristicmass forperfluoroalkylcompounds,

namely, C6F,3, The second ion,ni/z426, is 107 amu higher,which has been

previouslydescribedforthesecompounds asa lossofEtNS02 (Figure5). The ion

observedatnVz 506 is80 amu higher,which correspondto S03, a common loss

undertheseconditions.Thus,theproposedstructuresofthisand theotheranalogs

areshown inFigure10a. Itmay'be somewhat surprisingthat0-Hr sample would

containmetabolitesatsignificantlevels;however, forrapidreactions,thesampling

and quenchingatthistimepointmay be crucial.

Summary extractedionchromatogramsofthefragmentionsanalogoustonitz319,

differingonly by CF2 groups,areshown in Figure8. As predicted,no

correspondingpeak appearsfornilz469 (C9F,9),sincethiswould exceedthe

perfluoroalkylchainlengthofthepar-entmolecule.Chromatographicpeak splitting

isevidentinthelateelutingpeaks,probablydue tochromatographicresolutionof

thebranchedisomersofthesecompounds. CorrespondingspectrafortheRat 1,6-

Hr sample (Figure11)indicatea decreasedresponseforthesecompounds, except

fortheparentCF,7 fragment(nVz 419). The controlsample containedno

significantlevelsoftheseions(Figure7).

An additionalhomologous seriesof proposedmetabolitesoftheparentcompound

and impuritieshas been observedwhich appearto be glucuronicacidconjugates.

M AOVANCED
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The masses ofthesecompounds match thoseofthe0-glucuronides(Figure10b)of

thesecompounds. Figure12 shows theextractedionchromatogramsforthe[M-

H]- of the suspectedintactglucuronidesintheseriesforRat 1, 6-Hr. The

glucuronidesof theC3 analogthroughtheparentcompound, theC8 analog,are

presented.By comparison,thepeaksaregreatlydiminishedin the0-Hr sample

(Figure13)and absentinthecontrolsample(datanotshown). No evidencewas

found forany ofthepossibleN-glucuronides.

An additionalmajormetabolitewas theN-di-dealkylatedperfluoroalkylsulfonamide

(Figure14)withan [M-H]-ofm/i 498. For thiscompound, a homologous series

was alsoobserved,butonlyfortheC7 and C6 homologs (datanot shown). A

carboxylicacidmetabolitewas alsofound(Figure14)withan [M-H]- of nVz 584.

A homologous serieswas found for thismetabolitewhich includedthe C4-C8

homologs (datanotshown). Extractedionchromatogramsof theC8 homologs of

thesemetabolitesfrom Rat 1,0 and 6-Hr arepresentedinFigure15. To support

theproposedstructureof thecarboxylicacidmetabolite,an MS/MS production

scanwas performedforprecursorion nVz 584 (Figure16). The fragmentions

formedwere consistentwiththestructure.ne parention isnot observedbut a

conceivablelossof thethree-memberedlactoneCH2C02 from thecarboxylicacid

anionwould producetheionatnVz 526.

3.2.2Metabolism of T-6293 by Rat Hepatocytes

T-6293 alsounderwentsignificantmetabolismby rathepatocytes.'Me TICs

obtainedfrom thecontrolsample,Rat 1,0-Hr and Rat 1,6-Hr arepresentedatthe

topofFigures17,18 and 19,respectively.As withT-6292,a 0.5 n-@ndifference

existsbetween theTICS,due tooperatorerror;thecontrolTIC peaks are0.5 n-iin

earlier.Severalpossiblemetaboliteswere found intheratsamples. The extracted

ionchromatogrwnsfortheanionsof thesemetabolitesarealsoshown in Figures

17-19.None ofthemetabolitesfound inthe6-Hr samplewere found ineitherthe

0-Hr orcontrolsamples.The parentanionatm/z 650 was found inboth the0 and

6-Hr samples,althoughreducedby halfinthelatter.

PossiblestructuresfornVz 542 and 556 areshown inFigure20. Very little"up

front"CID occurredforthesepeaks,thusMS/MS experimentswould be required

to supporttheproposedstructures.The observedretentiontimesareconsistent

withtheproposedstructures,withtheacidelutingearlierthanthealcohol.The

ADVANCEO
REPORT: 96ADEMOI.3M

BICANALYTICAL
SERVICES, INC.



14

metaboliteobservedwithan [M-H] ofm/z 584 was shown tobe thecarboxylicacid

previouslyseenforT-6292 (seeFigure14)by aMS/MS productionscan(datanot

shown). The glucuronideproposedforT-6292 was alsoseen in T-6293 (Figure

19,m/z 746).

The ions498 and 499 were presentatsignificantlevelsinboth0 and 6-Hr samples,

althoughtheybothhad higherresponsesinthe6-Hrsample(Figure2 1).The Rely

structuresofthesecompounds areperfluorooctanesulfonate(m/z 499, T-6295) and

perfluorooctanesulfonamide(m/z498). From Figure21, itcan be seenthatfor

both0 and 6-Hr samples,thelaterm/z 499 peak coincideswiththe498 ion.This is

believedtobe an artifactdue to theisotopiccontributionof theni/z498 ion and

incompletemass resolutionbetween m/z 498 and m/z 499. Additionally,the

observedretentiontimeforthefirstpeak inthenVz 499 ion chromatogram iscloser

to thatroutinelyobservedforperfluorooctanesulfonatethanfor the second (see

Figure28). Thus,itisassumed thatthesecondnVz 499 ionis actuallyM/z 498

beingdetectedasnL/z499.The nVz 499 ionwas found atsignificantlyhigh levels

inallcontrolsamplesexamined(datanotshown) atthesame retentiontimeas in

thesesamples.Thus, whileitmay alsobe a productof metabolism,thereisan

endogenous backgroundlevelaswell.

Two additionalionswerefound intheTIC,m/lz327 and nVz 419 (Figure22).The

ionatnVz 419 isa common fragmention(seeFigure4) and an easilyconceivable

productof degradationand/ormetabolismwhile m/z 327 is more difficultto

rationalizeandmay be a productof"up front"CID witha parentionhigherthanthe

scan range used. Furtherexperimentationwould be required.In the control

sample,neitherionwas detected(notshown).

3.2.3 Metabolism of T-6294 by Ra't Hepatocytes

The TICs andextractedionchromatogramsfortheproposed metabolitesof T-6294

from thecontrol,0-Hrand 6-HrsamplesforRat I arepresentedinFigures23-25,

respectively.The parentcompound ([M-H]-= 526)was observedinboth0 and 6-

Hr samplesatapproximately8.7 min. Severalmetaboliteswere found in therat

hepatocytesamples for T-6294. The main metabolitewas perflurorooctane

sulfonamide([M-H]-= 498,8.0min),theN-dealkylationproduct.Thismetabolite

was observedinboththe0 and 6-Hr samples,althoughitwas much largerinthe

latter.A MS/MS productionscanwas performedon the6-Hr sampleforprecursor

ADVANCE[)
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ionm/z 498 (Figure26),and allobservedfragmentssupportedtheproposed

structure.The stnicturesfor the radicalspeciesshown in Figure 26 are not

proposedtobe themost stableconfigurations.The metaboliteobserved atnvz 483

(6.6min) ispostulatedtobe thesame asthefragmentionproposed inFigure 16.

The remainingmetabolitesatm/z 542 and 556 arepostulatedto be thosein Figure

20,with oxidationoccurringon theterminalmethylgroup.

3.2.4 Metabolism of T-6295 by Rat Hepatocytes

The controlblank,0-Hr and 6-Hr TICs for T-6295 in Rat I are presented in

Figures27-29,respectively.As previouslystated(Section3.2.2),the499 ion was

observedobservedin allcontrolsamples. The remainingionsin theextractedion

chromatograms aremembers of thehomologous seriesseenpreviouslyforT-6292..

Itisdifficultto believethattheseareproductsof metabolismsincetheirformation

would requiredeletionof CF2 unitsfrom the chain. Apparently,T-6295 is

metabolizedminimallyby rathepatocyteincubates,asjudged by thehigh levelsof

parentinboththe0 and 6-Hr samples.

3.3 Metabolism by Human Hepatocytes

Metabolism of thetestarticlesby human hepatocyteswas similarto thatof therat

but fewer typeswere seen.The human samples were examined using a Sciex API

300 mass spectrometer,however, theinvestigationwas lessextensivethanthatof

theratsamples. Furtherwork iscertainlywarranted. Sinceno new metabolism

was discoveredforthehuman samples,theresultswillonly be discussedusing

text;no figuresarepresented.

3.3.1 Metabolism of T-6292 by Human Hepatocytes

The homologous seriespresentedin Figure 10a was not observed in the human.

Interestingly,however,theglucuronideseriespresentedin Figure 10b was seen in

the6-Hr samples. The sulfonamideinFigure 14 was observed atvery low levels

and theacidinFigure14 was not detectedatall.

3.3.2 Metabolism of T-6293 by Human Hepatocytes

The parent ion was the only compound-related moiety seen in these samples;

however, with optimizationofthemass spectrometerfocused on T-6293, further

informationshouldbe attainable.Based solelyon abundance theparention isone-
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thirdlower inthe6-Hr sample thaninthe0-Hr sample,thus some metabolism may

have occurred.

3.3.3 Metabolism of T-6294 by Human Hepatocytes

The parentand sulfonamide metabolite(nVz 498, see Figure 14) were the only

compound-relatedionsobservedin thesamples. The abundance of theparention

inthe 0-Hr sample was reducedapproximatelyby halfin the 6-Hr sample and,

conversely,the abundance of the sulfonamidein the 0-Hr sample was

approximatelydoubled inthe6-Hr sample.

3.3.4 Metabolism of T-6295 by Human Hepatocytes

There were no discemabledifferencesbetween the0 and 6-Hr sample forT-6295.

4. CONCLUSIONS

Severalpotentialmetabolitesand impuritieswere determinedfrom theLC/MS data

in thestudy. FurtherMS/MS experimentation,possiblyin conjunctionwith a

sample cleanupand concentrationstep,would be requiredto furthersupport the

postulatedstructuresin theratsamples. Additionally,for the human samples,

furtherhigh sensitivitydetectionexperimentationis requiredfor complete

preliminaryinvestigation,followedby MS/MS experimentationforconfirmationof

the metabolitestructures.
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Figure 1. Structuresof the study testarticles
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Figure 2. Negative ionizationmass spectraobtained from the testarticles

T-6293 ([M.Hl- = 650.1), T-6294 ([M-HI" = 526.1) and T-

6295 ([M-Hl- = 498.9)
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Figure 3. Product ion spectraobtainedfrom the deprotonatedtestarticles

T-6293, T-6294, and T-6295.
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Figure 4. Proposed CID fragmentationmechanism for T-6293.
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Figure 5. Proposed CID fragmentationmechanisms for T-6294.
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Figure 6. Proposed CID fragmentationmechanisms for T-6295.
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Figure 7. Total ion and extractedfragment ion chromatograms for T-

6292 obtainedfrom Rat ControlSample 13.
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Figure 8. Total ion and extractedfragment ion chromatograms for T-

6292 obtainedfrom Rat 1, 0-Hr sample.
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Figure 9. Extractedion chromatograms of fragment peaks for T-6292

homologous seriesin Rat 1, 0-Hr sample.
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Figure 10a. Proposed structure of parent compound for T-6292

homologous seriesfrom Figures 8 and 11.
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Figure 10b. Proposed structureof glucuronide for homologous seriesfrom

Figures 12 and 13.
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Figure 11. Totalion and extractedfragmention chromatograms for T.
6292 obtainedfrom Rat 1,6-Hr sample.
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Figure 12. Extractedion chromatograms of putativeglucuronidepeaks for

T-6292 homologous seriesin Rat 1, 6-Hr sample.
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Figure 13. Extractedion chromatogramsof putativeglucuronidepeaks for

T-6292 homologous seriesin Rat 1,0-Hr sample.
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Figure 14. Proposed structuresof the anions of the sulfonamide and

carboxylicacid metabolitesfor T-6292 from Rat 1.
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Figure 15. Extractedion chromatograms of sulfonamide(m/z 498) and

carboxylicacid (ni/z584) metabolitesfor T-6292 from Rat 1,

0-Hr (top)and 6-Hr (bottom)samples.
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Figure 16. Production scan for carboxylicacidmetaboliteof T-6292 in

Rat 1, 6-Hr sample and proposed fragment structures.
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Figure 17. Total ion and extractedparent (m/z 650) and proposed

metaboliteion chromatograms for T-6293 obtained from Rat

Control Sample 13.
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Figure 18. Total ion and extractedparent (m/z 650) and proposed

metaboliteion chromatograms for T-6293 obtained from Rat 1,

0-Hr sample.
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Figure 19. Total ion and extractedparent (ni/z650) and proposed

metaboliteion chromatograms for T-6293 obtainedfrom Rat 1,

6-Hr sample.
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Figure 20. Possiblestructuresfor the observed metabolitesof T-6293
with [M-H]-of542 and 556 amu from Rat 1.
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Figure 21. Extractedion chromatograms of sulfonamide (M/z 498) and

sulfonate(m/z 499) ionsfor T-6293 from Rat 1, 0-Hr (top)

and 6-Hr (bottom)samples.
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Figure 22. Extractedion chromatograms of proposed metaboliteswith m/z

327 and 419 for T-6293 from Rat 1, 0-Hr (top)and 6-Hr

(bottom) samples.
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Figure23. Totalion and extractedparent (m/z 526) and proposed

metaboliteion chromatograms for T-6294 obtainedfrom Rat

Control Sample 13.
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Figure 24. Total ion and extractedparent (m/z 526) and proposed

metaboliteion chromatograms forT-6294 obtainedfrom Rat 1,

0-Hr sample.
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Figure 25. Total ion and extractedparent (m/z 526) and proposed

metaboliteion chromatograms forT-6294 obtainedfrom Rat 1,

6-Hr sample.
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Figure 26. Product ion scan for perfluorooctanesulfonamidemetabolite

(CF3(CF2)7SO,NH.,m/z 498) of T-6294 in Rat 1, 6-Hr sample

and proposed fragment structures.
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Figure 27. Totalion and extractedparent(m/z 499) and homolog ion

chromatograms for T-6295 obtainedfrom Rat Control Sample
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Figure 28. Totalion and extractedparent(m/z 499) and homolog ion

chromatograms for T-6295 obtainedfrom Rat 1, 0-Hr sample.
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Figure 29. Total ion and extractedparent (nVz 499) and homolog ion

chromatograms for T-6295 obtainedfrom Rat 1, 6-Hr.
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