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PARTA: CHARACTERIZATION OF METABOLITES OF T-6292, T-6293AND T-6294 FROM RAT AND HUMAN HEPATOCYTES BYTURBOIONSPRAY LC/MS AND LC/MS/MS.

1. INTRODUCTION

| 11. BACKGROUND

: ‘The metabolismofT-6292, T-6293 and T-6294 in rat hepatocytes was investigated at
Advanced BioAnalytical Services, Inc. using liquid chromatography onspray tandem
mass spectrometry (Reference 1). Several metabolites had been identified, namely the
glucuronide acid conjugate, the carboxylic acid the sulfonamido alcohol, the N-dealkylsulfonamido alcohol and the sulphonamide of T-6293,

12. Stupy OBECTIVE

‘The principle aim of this work was
(To complete the characterization of the metabolic products of T-6292, T-6293 and

T-6294 which were formed by incubating each compound with rat and human
| hepatocytes;

@) structural characterization of the carboxylic acid and alcohol analogues using
tandem mass spectrometry;

3) identification of additional metabolites by LC/MS, using positive ionization
ionspray;

4) identification of the aldehyde and N-dealkyl aldehyde analogues of T-6293;
(9) semi-quantitative analysis to determine the concentration of T-6295 in the rat and

human hepatocytes after incubating with T-6292, T-6293 and T-6294,
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: The quenched incubates were directly injected and separated on an HPLC column.- (Chromatographic separation of th various consituents was accomplished using gradientelution. Metabolites were characterized by LC/MS and LC/MS/MS, and the results aresummarized in Tables [- 111. The mass spectrometer was operated in the full scan singleMS mode (m/z 150-800). Tandem mass spectrometry was used for further structural
elucidation and confirmation.

1

!

i

'
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Table I: Summary of Proposed Structures of Metabolites of T6292 Incubated withRat and Human Hepatocytes

Proposed Structure” [Abbreviation| (MAHI
[OfourT™6hour|0hour| 6our|Pam T 570 |NoMS|NoMS| NoMsIONSoon| 6292) response| response| responseFn 3 7 7TOSm enpan
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Table II: Summary of Proposed Structuresof Metabolitesof T-6293 Incubated withRat and HumanHepatocytes
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rrTable III: Summary of Proposed Structures of Metabolites of T-6294 Incubated inRat and Human Hepatocytes

Proposed Structure | Abbreviation| [M-HJ[Ra | Human
[0hour[6hour[0 our | 6 hour|I— VI 542 v vTT Nou enon

ox Vir 530 xGrso—nJ TO oan
E rsa?” Vill 536

TT owcoon v
> xX 526

Rill (T-6294) v v v v
nn, XCFis0,—TO om

[Fso— 1 XT ww|v
CFSOH XI 7 7 7 7

(16295)
¥ Observed
X  Notobserved

2. EXPERIMENTAL

| 21. CHEMICALS AND MATERIALS
T-6292, T-6293, T-6294 and T-6295 were provided by 3M Medical Department,

: Toxicology Services, St. Paul, MN 55133.

Polypropylene autosampler vial: Cat # 6008-014, WR Scientific Inc, Bridgeport,
NJ 08014

Polypropylene screw-cap tubes: 16x 100 mm, Cat# S00 765, Sun Brokers Inc.
Wilmington, NC 28402

Ethanol Cat # 112000200CSPP, Pharmaco Products,
Brookefield, CT 06804

REPORT: 98AGKPO1.3M
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HPLC Grade Methanol Cat # 230-4, Baxter/Scientific Products, McGaw
Park, IL 60085

Dimethyl Sulfoxide Cat #27043-1, Sigma-Aldrich Inc., Milwaukee,
WI53233

Ammonium Acetate Cat #24019-2, Sigma-Aldrich Inc., Milwaukee,
WIS3233

. 22. STANDARD SOLUTIONS

Stock solutions of T-6292, T6293, T-6294 and T-6295 were prepared at a concentration
$ of 100 pg/mL in dimethyl sulfoxide (DMSO). Working solution (10 pg/mL) of each

standard were prepared by diluting ImL of the stock solution into 9mLethanol, All
stock solutions and working solutions were stored at 4° C and were allowed to equilibrate
0 room temperature before use.

Preparation of Analytical Standard Stock Solutions

Stock Solutions of T-6292, T-6293, T-6294 and T-6295 (100 pg/mL):
Each test article was accurately weighed on a micro balance and transferred to.a 16 x100 mm polypropylene tube. The solid samples were dissolved in appropriate amount of
DMSO to yield a 100 pg/mL solution.

1 Working Solutions of T-6292, T-6293, T-6294 and T-6295 (10 pg/mL): .

Each standard working solution was prepared by diluting the stock solution (mL) with! ethanol (9 mL) in a 16 x 100 mm polypropylene tube .

: 23. HPLC ELUENT PREPARATION

. 1M Ammonium Acetate Solution: Ammonium acetate (77) was added to NANOpure} water (IL) in a volumetric flask. The solution was filtered through a 0.45 pm filter and
stored at 4° C,

REPORT: 98AGKPO1.3M
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2mM Ammonium Acetate Solution: 1 M ammonium acetate Solution (2 mL) was
diluted to IL with NANOpure water. The solution was filtered through a0.45 mm filter
and stored at ambient temperature. A fresh solution was prepared every month.

Methanol : 2 mM Ammonium Acetate (90:10 v/v), Eluent: Methanol (450 mL) was
mixed with 2 mM ammonium acetate solution (50 mL). The solution was stored at
ambient temperature. A fresh solution was prepared every month.

Methanol : 2 mM Ammonium Acetate (10:90 v/v), Eluent: Methanol (50 mL) was
mixed with 2 mM ammonium acetate solution (450 mL). The solution was stored at
‘ambient temperature. A fresh solution was prepared every month,

24. SAMPLE PREPARATION

The metabolism study was carried out at SRI International, Menlo Park, CA. The
incubates were quenched with an equal volume of ice-cold methanol, centrifuged and
shipped in dry ice to Advanced BioAnalytical Services (ABS). The samples were stored
aL ABS (20° C). During sample analysis, the supernatant was transferred to an
autosampler vial. The autosampler vials were maintained in an ice-water bath at all times
except during injection.

25. LC/MS AND LC/MS/MS INSTRUMENTATION

i Liquid chromatography was performed on Shimadzu LC-10AD pumps and Shimadzu
. SCLIOAgradientcontroller (Shimadzu Scientific Instruments, Inc., Columbia MD

21046). Samples were introduced with a Perkin-Elmer 200 series autosampler. The
HPLC column (Betasil C18, 2 x 100 mm) was obtained from Keystone Scientific, Inc.,
Bellefonte, PA 16823. A Sciex APLIII" triple quadrupole mass spectrometer was used for
sample analysis.

REPORT: 98AGKPO1.3M
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LC Conditions:} LC Gradient:

} Time A %B

rwwr—
] [CF we
1
I Flow rate: 200 plmin
: Typical Mass Spectrometer Conditions:

MS Mode MS/MS Mode5 Source: TurbolonSpray TurbolonSpray! Ton Spray Voltage 3800 V 3900 v. Orifice: 78V 60V
: Declustering Potential: “48v 30v: Tonization Mode: Negative Negative: CurtainGas (UHP.N) 1.21PM 1.20PM; Nebulizer Gas (Na) 60 PSI 60 PSI! Collision Gas Thickness: N/A 280 x 10 atoms/square cm] Collision Energy: NA sev

Dwell Time: Smsee 200 mseci Step Size: © - Lamu
Scan Range: 150-800 amu variable

I Metabolite IV Transitions: mz 568 -> 269; 526 -> 169; 526 -> 119;I 52683; 526 -> 65
: Metabolite VII Transitions: m/z 540 -> 269; 540 -> 169; 540 -> 119;i 540 > 83; 540 -> 65
: Metabolite IX Transitions: m/z 526 -> 419; 526 -> 269; 526 -> 169:
|
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: 526-> 123; 526 > 97
- Metabolite X Transitions: m/z 606 -> 269; 606 -> 169; 606 -> 119;

606 -> 83; 606 > 65

Data System: RAD Version 2.6; LC Tune Version 2.4;
Multiview Version 1.2; MacSpec Version 3.3;MacQuan Version 1.4

i PPG Calibration

Instrument mass axis calibration was performed by infusion of PPG-425 calibration
i solution (polypropylene glycols, averagemolecular weight 425, dissolved in 1:1

methanol : 2 mM ammonium acetate containing 0.1 9% formic acid and 0.1 % acetonitrile)
ata flow rate of 10 uL/min in the positive ion mode of detection. Peak widths were
approximately 0.6 amu at half-height in the single MS mode. A calibration check was
performed for the analytes on QI by infusion of a I pg/mL solution in ethanol at a flow

. ate of 10 L/min. The mass spectrometric parameters and sensitivity were optimized
: using 60%B of the HPLC mobile phase at 200 uL/min.

- 26. DATA HANDLING

’ All raw chromatographic and mass spectrometric data were stored on the ABS file server
] ABSI_FS.DATA in the file hierarchy “RAWDATA:Validation:3MSRI:3MSRI

Qualitative”. All experimental information was stored in ABS notebook No: 2070.

3. RESULTS AND DISCUSSION

T-6293, T-6294 and T-6295 displayed [M-H] ions at m/z 650, 526 and 499respectively,
i The reconstructed ion chromatograms and negative ionization product ion mass spectra

of compounds T-6293, T-6294 and T-6295 are shown in Figures 1 -3. Their
1 fragmentation pattems were described in details in previous study [reference 1). As

observed before, T-6292 did not show any signal in positive or negative ionization modes
REPORT: 98AGKPOI.3M
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[reference 1). Therefore, no attempt was made to characterize T-6292 as a parent drug or
4 a metabolite in this study.

Rat hepatocytes (reference # 4) and human hepatocytes (Female 1, reference #HH3S7)
were used for the study.

3.1. CONTROL EXPERIMENTS

y ‘The full scan reconstructed ion chromatograms of the incubation media which contained
J rat and human hepatocytes but no test articles are displayed in Figures 4 and 5
1 respectively. These samples were analysed as control samples. The blank samples did

i not show any signal at the retention times expected for the T-6292, T-6293 and T-6294
; metabolites.

3 The full scan reconstructed ion chromatograms of the incubation media which contained
' T-6292, T-6293 and T-6294 but no hepatocytes are displayed in Figures 6,7 and 8
1 respectively. These samples were analysed as control samples. However, compounds IX,
i and XI were present in the T-6292 sample (Figure 6). In the T-6293 sample, apart from
| the parent drug, compound XII was observed (Figure 7). In the T-6294 sample, apart

from the parent drug, compound XT was detected (Figure 8),
| 32. METABOLISM OF T-6292

J 321. Metabolism of T-6292 by Rat Hepatocytes at0 hour

1 “The full scan LC/MS reconstructed ion chromatograms of the rat hepatocytes sample
El incubated with T-6292 for 0 hour are shown in Figures 9. Figure 9 (i - x) displays the

| ion chromatograms for the following: the parent compound (m/z 570), metabolite III
(m/z 746), metabolite V (m/z 584), metabolite VI (m/z 542), metabolite VIII (m/z 556),

i ‘metabolite IX (m/z 526), metabolite X (m/z 606), metabolite XI (m/z 498), metabolite XII|
: (m/z 499) and metabolite XIII (m/z 650). Even though compound IX, XI and XII were

detected in this sample, compound IX and XI were observed in the control sample
containing T-6292 and no hepatocytes (Figure 6).
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322. Metabolism of T-6292 by Rat Hepatocytes at 6 hour
The full scan LC/MS reconstructed ion chromatograms ofthe at hepatocytes sampleincubated with T-6292 for 6 hour are shown in Figures 10. Figure 10 i ) display thefon chromatograms forthe following; th parent compound (nu: 570), metabolieI(n/746), metabolite V (nz 584), metabolite VI (ne 542), metabolite VIII (ne 556),metabolite IX (nv 526), metabolite X (mz 606), metabolite XI (nz 498), metabolite XI1(n.499) and metabolite XIII (nz 650). This sample contained metabolites I, V, VI,] VIL IX, XI, XI and XI

! Full scan mass spectra were not obtained for metabolites IV (yz 568), VII (m/z 540),metabolite IX (m/z 526) and X (m/z 606). As an altemative, a selected reactionmonitoring (SRMD analysis was performed. For metabolite IV, th formation of mz 269,169, 119.83 and 65 ions from the precursor ion at m/z 568 were monitored, Fori metabolite VIL, the formation of mz 269, 169, 119, 83 and 65 ion from the precursor fon’ ak $40 were monitored. For metabolite IX, the formation of nz 269, 169, 119, 123i and 97 ions from the precursor ion at mz 526 were monitored. For metabolite X, the: formation of m/z 269, 169, 119, 97, 83 and 65 ions from the precursor ion at mz 606} were monitored. Since these product ions were characteristic ofthis clas of compounds.“Tentative idenification of metabolites IV and VII was achieved in the study samplesi when signals were observed at their appropriate transitions.

J No metabolite IV was detected in the 0 or § hour rat study samples (Figure 14 and if).MetaboliteVII was present in the rat hepatocytes treated with T-6292 or 6 hours (Figure| 15 ii), but absent in the 0 hour sample (Figure 15 i), and the no test article or no| hepatocytes control samples (Figures 13 and 15 ),

} Figure 16 (i) and (i) represent the SRM total ion chromatograms (TIC) of ratI hepatocytes incubated with T-6292 for 0 and 6 hour respectively, showing the presenceof metabolite IX inthe samples. However, this component could also be observed in thecontrol sample containing T-6292 and no hepatocytes (Figure 161),
|
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! Metabolite X was present in the rat hepatocytes treated with T-6292 for 6 hours(Figure: 17 ii) but absent in the O hour sample (Figure 17 if) and the no hepatoeytes control
sample (Figure 17 i)

A potential metabolite (XII) was observed at 6.1 min and displayed an [M-H]" ion at
m/z 650 (Figure 10 x). An addition of 80 mass units relative to T6292 could correspond
0 the additionof a sulphate moiety. The product-ion mass spectrum of metabolite XIII

1 in Figure 33(i) showed fragment ions at m/z 526, 419 (C4Fy7), 319 (CoF1y), 269 (CsFyy),
219 (C4F5). 169 (C3Fy), 97 (HSO, or FNSO;) and 80 (S03). The fragment ionsatmz

1 80s consistent with the presence of the sulphate moiety.

, 323. Metabolism of T-6292 in Human Hepatocytes at 0 hour

The full scan LC/MS reconstructed ion chromatograms of the human hepatoeytes sample
i incubated with T-6292 for0 hour are shown in Figures 11. Figure 11 (i =x) displays the

ion chromatograms for the following: the parent compound (nu 570), metabolite ITI
1 (2 746), metabolite V (m/z 584), metabolite VI (mz 542), metabolite VIII (nz 556),

metabolite IX (/z 526), metabolite X (vz 606), metabolite XI (m/z 498), metabolite XII| (mu 499) and metabolite XIII (m/z 650). Compounds IX and XI were detected in this
sample, as they were observed in the control sample containing T-6292 and no.

| hepatocytes (Figure6vii and ix).

3 324. Metabolism of T-6292 by Human Hepatocytes at 6 hour

The full scan LC/MS reconstructed ion chromatograms of the human hepatocytes sample] incubated with T-6292 for6 hour are shown in Figures 12. Figure 12 (i - x) displays the
on chromatograms for the following: the parent compound (m/z 570), metabolite ITTI (2 746), metabolite V (nu 584), metabolite VI (mz 542), metabolite VIII (mv 556),i metabolite XI (m/z 498), metabolite IX (vz 526), metabolite X (m/z 606), metabolite XII! (m/z 499) and metabolite XIII (m/z 650). This sample contained the metabolites IIL, V,
VI VIL IX, XI, XII and XIII.
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The SRM total ion chromatograms for metabolites IV (rv 568), VII (m/z 540) and Xwere displayed in Figures 14, 15, 16 and 17. No metabolite IV was detected in the studysamples (Figure 14 iii and iv). Metabolite VII was present in the human hepatocytessample reated with T-6292 for6 hours (Figure 15+), but absent inthe 0 hour sample(Figure 1S iv), and the no test article or no hepatocytes control samples (Figures 13 iiand 151),

The SRM total ion chromatograms of human hepatocytes incubated with T-6292 for0! and 6 hour are displayed in Figure 16 (iv and v), respectively, showing the presence ofmetabolite IX in both samples. However, ths component could also be observed in thecontrol sample containing T-6292 and no hepatocytes (Figure 16).
Metabolite X was observed in the human hepatocytes sample incubated for 6 hours withT6292 (Figure 17), but absent in the O hour sample (Figure 17 iv), and the nohepatocytes control sample (Figure 17 i).

3.3. METABOLISM OF T-6293

33.1. Metabolism of T-6293 by Rat Hepatocytes at 0 hour

The full scan LC/MS reconstructed ion chromatograms of the rat hepatocytes sampleincubated with T-6293 for 0 hour are shown in Figure 18. Figure 18 (i -x) displays thefon chromatograms for the following; the parent compound (m/z 650), metabolite II
(m/e 570), metabolite 1 (mz 746), metabolite V (mz 584), metabolite VI (nz 542),| metabolite VII (my 556), metabolite IX (m/z 526), metabolite X (nz 606), metaboliteXL 498)and metabolite XII (nz 499). Apart rom the parent drug, compound XIIas detected in this sample. However compound XII was also observed in the controlsample containing T-6293 and no hepatocytes (Figure 7x).

332. Metabolism of T-6293 by Rat Hepatocytes at 6 hour

The full scan LC/MS reconstructed ion chromatograms of the rat hepatocytes sampleincubated with T-6293for 6 hour are shown in Figure 19. Figure 19 (i ~x) displays thefon chromatograms for the following; the parent compound (nz 650), metabolite If
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(rm 570). metabolite 1 (746), metabolite V (rz 584), metabolite VI (vz 542),
metabolite VIII (m/z 556), metabolite IX (vz 526), metabolite X (my 606), metabolite
XI 498) and metabolite XII (mz 499). This sample contained metabolites II, V, VI,VIL IX, XT and XIL

SRM analyses were performed for metabolites IV (nz 568), VII (nv 540) and IX
(m2 526) andX (mv 606). No metabolite IV was detected in the study samples (Figure_ 221 and ii). Metabolite VII was present in the rat hepatocytes treated with T-6293 for §i hours (Figure 23 i), but absent in the 0 hour sample (Figure 23 if and the no test article, or no hepatocytes control samples (Figures 13 i and 23 ). Compound IX was found in
the T-6293 standard solution and the 6 hour rat hepatocytes sample incubated with T-
6293 (Figure 241, iv and v). No metabolite X was observed in the rat hepatocytes study
samples (Figure 25 if and ii).

333. Metabolism of T-6293 by Human Hepatocytes at 0 hour
; The full scan LC/MS reconstructed ion chromatograms of the human hepatocytes sample

incubated with T-6293 for hour are shown in Figures 20, Figure 20 i -x) displays the
ion chromatograms for the following: the parent compound (nv 650), metabolite I
(mz 570), metabolite TI (nz 746), metabolite V (nz 584), metabolite V1 (nz 542),
metabolite VIII nz 556), metabolite IX (nv 526), metabolite X (mv 606), metaboliteX1(n/z 498) and metabolite XII (nz 499). Apart from the parent drug, compound XII] was detected in this sample, as was observed inthe control sample containing T-6293 and, 0 hepatocytes (Figure 7 x).

i
i 334. Metabolism of T-6293 by Human Hepatocytes at § hour
. he full scan LC/MS reconstructed ion chromatograms of the human heptoesytes samplei incubated with T-6293 for 6 hour are shown in Figures 21. Figure 21 (ix) displays the

fon chromatograms for the following: the parent compound (rv 650), metabolite Ii (m/z 570), metabolite I (nz 746), metabolite V (m/z 584), metabolite VI (vz 542),
metabolite VIII nz 556), metabolite IX (vz 526), metabolite X (ru 606), metabolite| REPORT: 98AGKPOI 3M
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XI 498) and metabolite XIT (vz 499). This sample contained metabolites I, V, v1,VIL IX, XI and XII

SRM analyses were performed for metabolites IV (nv S68), VII (nv 540), IX (mz 526)and X (m/z 606). No metabolite IV was detected in the study samples (Figure 22 i andiv). Metabolite VII was present in the human hepatocytes treated with T-6293 for 6.Fours (Figure 23 v) but absent in the 0 hour sample (Figure 23 iv) and the no hepatocytes] contol sample (Figure 23). Metabolite IX was found in the 0 and 6 hourstudy samples(Figure 24 iv and v). No metabolite X was observed in the human hepatocytes study: samples (Figure 25 iv and v).

34. METABOLISM OF T-6294

34.1. Metabolismof T-6294 by Rat Hepatocytes at 0 hour

The full scan LC/MS reconstructed ion chromatograms of the ra hepatocytes sample. incubated with T-6294 for hour are shown in Figure 26. Figure 26 (i vi) displays theon chromatograms for the following: metabolite VI (mz 542), metabolite VII (mz 540),metabolite VIII (nz S56), the parent compound (mz 526), metabolite X (uz 606),metabolite XI (n/z 498) and metabolite XII (vz 499). Apart from the parent drug,
compounds XI and XII were detected in this sample. However compound XI was alsoobserved inthe control sample containing T-6294 and no hepatocytes (Figure 8v).

] 342. MetabolismofT-6294 by Rat Hepatocytes at 6 hour
! ‘The full scan LC/MS reconstructed jon chromatograms of the rat hepatocytes sample: incubated with T-6294 for 6 hour are shown in Figure 27. Figure 27 (i=vii) displays the: fon chromatograms for the following: metabolite VI (mz 542), metabolite VII (mz 540),metabolite VIII (nz 356), the parent compound (mz 526), metabolite X (my 606),i metabolite XI (nz 498) and metabolite XII (vz 499). This sample contained' metabolites VI, VIII, IX, XI and XII
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ee toeormeteVTT7570) ar 607-No—- metabolite VII was present inthe 0 or 6 hours ra hepatocytes samples (Figure 30ii andfi). No metabolite X was observed in the 0 or 6 hours rat hepatocytes study samples(Figure 31 ii and ii).

343. Metabolism of T-6294 by Human Hepatocytes at 0 hour
The full scan LC/MS reconstructed ion chromatograms of the human hepatocytes sample1 incubated with T-6294 for 0 hour are shown in Figure 28. Figure 28 i - vi displays the: fon chromatograms for the following: metabolite VI (ne 542), metabolite VII (m/z 540),3 metabolite VII (nz 556), the parent compound (nz 526), metabolite X (2 606),metabolite XI (n/2 498) and metabolite XII (m/z 499). Apart from the parent drug,compounds XI and XII were detected inthis sample. However compound XI was alsoobserved inthe control sample containing T-6294 and no hepatocytes (Figure 84),
344. MetabolismofT-6294 by Human Hepatocytes at 6 hour

i The full scan LC/MS reconstructed ion chromatograms of the human hepatocytes sampleincubated with T-6294 for 6 hour are shown in Figure 29. Figure 29 i - viy displays thefon chromatograms fo th following: metabolite VI (nz $42), metabolite VII (nz 540),metabolite VII (n= 56), the parent compound (1 526), metabolite X (ns606),metabolite XI (498) and metabolite XII (499). This sample containedmetabolites VI, VIII, IX, XI and X11 .J SRM analyses were performed for metabolites VII (m/z 540) and X (m/z 606). Nometabolite VII was present in the 0 or hours human hepatocytes samples (Figure 30 iv] and). No metabolite X was observed in the 0 or 6 hours human hepatocytes studysamples (Figure 31 iv and v),
' 35. PRODUCT-10N MASS SPECTRA

(The product-ion mas spectrum of metabolite 1 (MH] at vz 746) is displayed inFigure 32. The base peak is at mv 526 corresponds to the loss of “CH:CH:0Glufragment. This negative ion mass spectrum contained a fragment ion atm;1 13, due to
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Table IV: Proposed product-ion fragmentation for Metabolite VI

[em Tw
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CsFiy 419

J ‘The product-ion mass spectrum of metabolite VI is displayed in Figure 32 ii and the
] corresponding fragment ions are illustrated in Table IV.
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Table V: Proposed product-ion fragmentation for Metabolite VIII

[Toma/CF 50, _ei-coo 556

°

[sree
The product-ion mass spectrum of metabolite VIII is displayed in Figure 32 iii, The
fragmentation pattern at m/z 498, 219, 169, 83 and 65 is comparable to that observed for
Metabolite VI (Figure 32 ii, and the corresponding fragment ions are shown in Table V.

‘Theproduct-ionmass spectrumofmetabolite XI is shown in Figure 33 ii. The fragment
fons at m/z 478 and 78 represent a loss of HF and CyFisH moieties from the deprotonated‘molecule, respectively.

36. POSITIVE IONIZATION LC/MS ANALYSIS OF HUMAN HEPATOCYTES INCUBATEDWITHT-6292 AND T-6293
The human hepatocytes incubated with T-6292 and T-6293 for6 hours were also
examined by full scan LC/MS using positive ionization detection. However, the
compoundsofinterest could not be detected in the positive ionization mode, and therewere endogenous materials present in the samples at high concentration; therefore neitherthe parent drug nor the metabolite was observed in this analysis.
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PARTE Se QUATIave ATaIySi of T5295 Tr Ra am Ruma HEpaocytes———. Incubated with T-6292, T-6293 and T-6294 by LC/MS/MS

4. INTRODUCTION

T-6292, T-6293 and T-6294 undergo metabolic biotransformation in rat and human
hepatocytes to form T-6295. The purpose of this study was to determine the
concentration of T-6295 in human and rat hepatocytes after incubating with T-6292,1 T-6293 and T-6295, using LC/MS/MS analysis.

i S. EXPERIMENTAL

: S51. STANDARD SOLUTIONS
Preparation of Analytical Standard Solutions for T-6292, T-6293 and T-6294:
See Experimental Section 2.2.

: Preparation of Internal Standard Stock Solution (1 mg/mL): 1H,1H.2H,2H: perfluoro octane sulfonic acid -
. Accurately weigh 2 mg of the 1H, IH,2H,2H perfluoro octane sulfonic acid on amicro

balance and transfer the chemical to a polypropylene tube. Dilute with anappropriate
volume of methanol to yield a | mg/mL solution. Store the solution at 4° C and bring to
ambient temperature before use.

] Preparation of Internal Standard Working Solution (8 g/mL): 1H,1H,2H;281
perfluoro octane sulfonic acid -

i Dilute 0.8 mL of analytical standard stock solution withwater in a 100 mLvolumetric
flask to yield a 8 pg/mL solution. Store the solution at 4° C and bring to ambienti temperature before use.

5 Preparation ofInternal Standard Spiking Solution (800 ng/mL):
| 1H, 1H,2H.2H perfluoro octane sulfonic acid (10 mL at 8 pg/mL. concentration) was
. diluted with NANOpure water (90 mL) in a 100 mL volumetric flask. 25MLof this: solution was added to each study sample,
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SZ PREPARATION OF QUENCHINGSOLUTION,~~——Methanol was mixed with hepatocytes control media solution for BOI1-95 (supplied by
3M)in the ratio of 2:1 (viv).

5.3. HPLC ELUENT PREPARATION:
See Experimental Section 2.3.
54. SAMPLE PREPARATION
‘The metabolism study was carried out at SRI International, Menlo Park, CA. The

| incubates were quenched with an equal volume of ice-cold methanol, centrifuged and
shipped in dry ice to ABS. The samples were stored at -20° C.
Hepatocytes isolated from Male Rat #2, Female Rat #5, Male Human #341 and Female
Human #2, each incubated with 0.1 mMof T-6292, T-6293 and T-6294, respectively,
were analysed for T-6295,
Rat and Human Hepatocytes incubated with no test articles for 0 and 6 hours were used.
as control samples
Five stock solutions prepared in DMSO with no hepatocytes (supplied by SRI
Tnternational): T-6292 from rat 2 and rat § studies; T-6293 from rat 2 study; T-6294 from
rat 2 and rat studies (10 UL each) were also used as control samples. Each sample
(10 HL) containing the analytical standard was diluted with the quenching solution
(90 WL), then spiked with the internal standard solution (25 pL).
The intemal standard solution (25 L of 1H, 1H,2H.2H perfluoro octane sulfonic acid, at

| 800 ng/mL concentration) was added per study sample (100 uL).

5:5. PREPARATION OF RAT HEPATOCYTES STANDARD CURVE SAMPLES
Appropriate volumes of T-6295 working solution was spiked to control at hepatocytes
according to the scheme outlined below:
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. Plasma | T6295 mL Control rat VolumeStandard Prep. | Conc. added | Hepatocytes (mL)| (mL)
Soin

61250 saw |oso om 53100 "sun [oo [009054]I ' Y0 Sum [oo | o3s2TsaiToo I 01% 054 |1 I X73 |LoT7010ToTom Toss]1! One standard curve was injected at the beginning of the analytical run and asecondstandard curve was injected at the end of the analytical run

5.6. LC/MS/MS INSTRUMENTATION

5.61. HPLC conditions

: HPLC Column BetasilC18 (2 x 100mm)
Mobile Phase 10:90 MeOH:2mM NH,OAc (A)90:10 MeOH: 2mM NH,0Ac (B)
LC Gradient

[Mme Tag
0t02 min 30%
2104min 3010 100%J 4107 min 100%7t08min 10010 30%

i Flowrate ~~ 200 umin

i 562. MS conditions

i Sciex APL IIT TurbolonSpray™ Interface
’ Ton Spray Voltage: 3900 v

Orifice: -60V
Declustering Potential 30v.
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- Collision Gas Thickness 280 x 10" atoms/square cm
Collision Energy 35ev
Dwell Time 200 msec
Transitions Monitored: m/z 499 -> 99 for T-6295

m/z 499 > 80 for T-6295
m/z.427 +> 81 for internal standard

1 The production mass spectrum of T-6295 (IM-H at nz 499) produced two fragment| fons at m/z 80 and 99 (see Figure 3 i), which are likely due to (SO) and (FSO5)
respectively. Both transitions were monitored.

Data System RAD Version 2.6; LC Tune Version 2.4;
Multiview Version 1.2; MacQuan Version 1.4i

. 5.63. Data Handling
i All raw chromatographic and mass spectrometric data were stored on the ABS file serverABSI_FS.DATA in the file hierarchy “RAWDATA:Validation:3MSRE3MSRI Semi.: Quan”. Al experimental information was stored in ABS notebook No: 2070,

: 6. RESULTS AND DISCUSSION:
] One set of male rat hepatocytes, one set of female rat hepatocytes, one set of mile humanhepatocytes and one set of female human hepatocyte samples were analysed by] LC/MS/MS. The results are shown in Table VI.

i The same set of standard calibration curve samples was used to analyse the five stocksolutions. The results are shown in Table VII.

{
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Table VI Quantitative Analysis of T-6295 in Rat and Human Hepatocytes afterIncubation with T-6292, T-6293 and T-6294Vege
ncn = oonSipe = oooCotsen coer. oss

Cone Cale GoneImour [ow Be weoz [oobi Bank an | win | a— ses wa | ox | ami Haa1926 [H341176292 te. a ara ata— sate co wa | as | an1 sai926 [Hse wa | wn | ansaisio saisco ain [aos | welhsaisis sarmezss ie wa | wn | anssicon0 26 Note T2200 wn [ws | ansicns 341 No Hep T2920 wa | an | oa— 34 No epTema 0 wo | as | amssicnss 361Noi T6203 1. wa | son | waaicoso 341 NopT2940. wa | om | an=, 341 No ep Tezaro. as | om | aaeinTao 341NoTestAric10 wa | am | aHseinTAS 34 NoTs vice 16. wa | ws |oa: Jir2s20 HamanFens 76292 10 wa | am | owhr2o2s Homan Remi 16252106. ann| ison | waIHr2930 HamanFest 2762930 wa | ess | anesas man Fens 7629 106 an [ome | aneco umnFemi 21629410 orn | eas | wnInFasas HumanFemse276294 1. ws | smo | anrcs ornFenske 2 NokepT6200 | ara | rs | wrerac [aman Fens 2No Hep T6206 | ma | mia | msei lhr2cos0 tama Fens 2NoHepTemse0 | wre | 7306 | ara |i JHracoss [HusaFemale 2NoHepT5293= wa| sos | oanimc [Huma Fens 280 Hep T6600 | na | 679 | mre1 JHracous HumanFens 2NotiepTa | nra | sass | mre: rnTa0 © [Homa Fonsi 2No Tes nice0 | na | ara | araIHETAG HumanFem 2No Test Arico | n/a | mia | asaR220 rave 7629 0 wa | om| aRass oti 76292 06 wa [ams | an[R220 Ratt 76293 m0 wa | wer | anR292 Rate 77629 0 we | ess | anasi Foti 76250100 aia | aise | am: Jrases Rare 76294106 an [sos | aaR2con0 Rat Male 2 NoHep Tezo2 0 we | wea | aeJr2coas [Racal 2 No ep Tezs206 an [ws | own[Rac fa te No ep T2930 wa | me | an

REPORT: 98AGKPOL.3M

¢04089



mmmADVANCED 3BIDANALYTICALSERVICES. ING.! TIEVT QUAI ATaIySISofT-629'TrRATA HumansHEpalocs fesaer———Incubation with T-6292, T-6293 and T-6294 (continued)Cone. [ Cale Con.er LmleeFo Fore TeTe To ON EE ae[Racou0 fs Mle 20Hep e294 120 wa | sss | an[Racoss RatMale 2 NoHepTez x. wa | sss | oarstao Rs se 2No TextAric 20 wa | an | oweRanta RatMale 2No TetArik. wa | an |oalRso20 Rat ems 7629210 aa | wa | oansn Fo emai 17292106 an [ns | wnlRss30 tems 576293120 wa | ne | aai Rs96 Rot em 17629316 we | wa | anJkssao Rafe smezna 0 ora| oss | waRss Ra fmtsrs 6 wa | ws | an1 sco Rot fem No HepTez 0 wa | as | ane: lRscoas Ratfms 5 NoHep Tez 6. wa | am | aa[Rscos0 fatmle 5NoHepTew 0. wa | am | anscons Ro fra No Hep7629 6. wa | eos | aalRscou0 Ra fm 5 NoHep Tez 0. wa | am | a[Rscous stems 3 NoHep Ti29 1. wa | sos | anRsnTa0 Rattema 5 No TestAnke an | an | oanlRsNTAS Ra fem $ NoTestAmc 6 aia [wn | ansi wa | nen | an* si 2 vs [essesua 2 | as | esasIs22 2 | am | eseIssn 0| ass | samelsw:s2 w| oss | ossssn 0 | som | useslsa2 0 | sen | osssus ww| sm | smIss 2 w| wos | sossus 3| 210 | wesJ jsus2 m0| wa | wsfers wa | en | a] joe ws | as | an

: T6295 was not detected in the control samples which contained only the hepatocytes and1 no test articles (Table VI)
: For the rat and human hepatocytes, T-6295 was detected in the control samples which
: were incubated with T-6293 and T-6294 but with no hepatocytes (Table VI)
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ForTheTaeFura hepatoeyesStudySampIes,T5295Was present he 0har————samples incubated with T-6292, T6293 and T-6294. T-6295 was not observe in the §hour samples.
For the female human hepatocytes study samples, T-6295 was present in the 0 hoursample incubated with T-6292.0 and 6 hour samples incubated with T-6293 and T-6294,and was not observed in the 6hour samples incubated with T-6292 (Table VI)For the male at hepatocytes study samples, T-6295 was detected inthe and 6 hoursamples incubated with T6292, T-6293 and T-6294 (Table VI)

3 For the female rat hepatocytes study samples, T-6295 was present in the 6 hour sampleincubated with T6292,0 and 6 hour samples incubated with T-6293 and T-6294, andWas not observed in the O hour sample incubated with T-6292 (Table VI),

LC/MS/MS analyses of the stock solutions showed T-6295 was presenta highconcentration in all the samples (Table VII). Since carryover for T-6295 was observedduring sample analysis, this affects the values of the second set of standard curve,particularly the calibration standards at low concentrations.
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Table VII Quantitative Analysisof T-6295 in T-6292, T-6293 and T-6294

Stock Solutions

Fewer
hrm = oooisospe oonA
Frenne cone. | Cate Cone. | Aceuey

or)| pmsi Bar TTos 2 o | an | an. arassos | aa | osm | anRetmso | ara | see| ararasses | an | nse|stesso | aa | wos | aRotessec | ia | 20s |eItt I IEsiz wa | sss | asaz 2 | ise | massaz wa | dm | wesat w | sw | sorsa: wa| es | wmoh o | ssn | omse | ses | oesus1 0| sas | narJus Do | uss | omIsta61 I aso | assars 98.17ss Bo| mr | weesreo o | wn | wafers o | swe | an

! 7. REFERENCES :

1 D.E. Mulvana and J. Henion
Qualitative investigation of the in vitro metabolism of T-6292, T-6293, T-6294and T-6295 by rat and human hepatocytes using ion spray LC/MS and
LC/MS/MS.
Report No. S6ADEMO1 3M
November 12, 1996.

2 ABS Laboratory Notebook No. 2070
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i Figure I. Reconstructed ion chromatogram(1); negative Tomzafion mass ————
spectrum (ii) and LC/MS/MS product-ion‘mass spectrum (iii) of
authentic T-6293 .
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Figure2. Reconstructed ion chromatogram () and LCIMSIMS production mass= spectrum (i)of authentic T-6204.
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3 ; ——Figure 3. Reconstructed ion chromatogram (3), negative fonization mass spectrum(ii) and LC/MS/MS product-ion mass spectrum (iii) of authentic T-6295,
XIC (period1) from 499.0-499.5am rom T-6295 Sud (1) 3.55¢6 cps% Innsity 605 T6295
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gre3. FOISCA FECTS UetedfomChromATOEFATS oT Control FathepaTocyes ne. incubated for 6 hours with no test articles
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| FIUReS. FullSanFeConStrueted fomChromatogramsof Sontrol uma FepalosyiesN incubated for 6 hours with no test articles
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Figure 6. Full scan reconstructed ion chromatogramsofT-6292 incubated for 6 hours withno hepatocytes
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Figure 7. Full scan reconstructed on chromatogramsofT-6293 incubated for§ hours with. no hepatocytes
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Figure. Full scan reconstructed ion chromatogramsofT6294 incubated for 6: hours with no hepatocytes
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Figure 9. Full scan reconstructed ion chromatograms showing the presenceof metabolites1 after incubating rat hepatocytes with T-6292 at 0 hour.XC ronan osm fr.
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Ti Full se on chromatograms showingthe presenceof—‘metabolites after incubating rat hepatocytes with T-6292 for 6 hour.KIC(eriod rm 57005703 amar Bo ReT2521 2amFi tom
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Figure 11. Full scan reconstructedionchromatograms showing the presenceof metabolitesafter incubating human hepatocytes with T-6293 sc pr.IC riod 1 fom 5700-570. a from BOIL F1 T2520 zy SetcpsSinner
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Figure 12. Full scan reconstructed ion chromatograms showing the presence ofmetabolites afer incubating human hepatocytes with Tose sour.XIC period 1) fom S100:5705amaom 11 1 7629262) JE.[Laat Fw
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Figore 13. () SRM chromatograms of rat hepatocytes incubated with no tes articles(i SRM chromatograms of human hepatocytes incubated with nq tes;articles; (i) SRM chromatograms of human hepatocytes incubated ithno test articles.
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Figure 14. SRM chromatograms showing the absence of metabolite IY in (i) rathepatocytes incubated with T-6292 at 0 hour; (i) rathepatocytesincubated with T-6292 for 6 hour; (ii) human hepatocytes mowpatedwithT6292 at0 Hour and (iv) human hepatocytes incubated with T-353forhour.
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Figure 15. SRM total ion chromatograms showing the presence of metabolite VII in(i) T-6292 standard solution; (ii) incubation of T-6292 with rat hepatocytesat 0 hour; (iii) incubation of T-6292 with rat hepatocytes at 6 ‘hour; (iv)incubation of T-6292 with human hepatocytes at 0 hour and (v) incubationof T-6292 with human hepatocytes at 6 hour.TmTanto won
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—Figure 16. SRM total ion chromatograms showing the presence of metabolite Xin (i)T-6292 standard solution; (i) incubationofT-6292 with rat hepatocytes at© hour; ii) incubation of T-6292 with rat hepatocytes at 6 hour (iv)incubation of T6292 with human hepatocytes at 0 hour and (v) incubationof T-6292 with human hepatocytes at 6 hour.
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1 Figure 17. SRM total ion chromatograms.‘showing the presence of ‘metabolite X: in () T6292 standard solution; (i) incubationofT-629 with rat‘hepatocytes at 0 hour; (iii) incubation of T-6292 with rat hepatocytesat 6 hour; (iv) incubationofT-6292 with human hepatocytes at 0hourand (v) incubation ofT-6292 with human hepatocytes at 6 hour.
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Figure 18. Full scan reconstructed ionchromatograms showing the presence of‘metabolites after incubating rat hepatocytes with T-6293 for 0 hour.KIC (ui1 0m 65006505 ama rm 5011 14Tope o% Intensity
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Figure 19. Full scan reconstructed ion chromatograms showing the presenceofmetabolites4 after incubating rat hepatocytes with T-6293 for 6 hour.we65006505
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Figure 20. Full scan reconstructed ion chromatograms. showing the presence ofmetabolites after incubating human hepatocytes with T-6293 for 0 hour.XIC (period 1) rom 650.650.amu rom BOLI FIT6293 0h 2) 33065 ps temiy a1 am
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ET FU SCAT ECO eTomChOWRIoramsShowing represenceofmetabolites after incubating human hepatocytes with T-6293 for 6 how.
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Figure 23. SRM total ionchromatograms showing the presence of ‘metabolite VII in(i) T-6293 standard solution; (if) incubationof T-6293 with rathepatocytesat 0 hour; (iii) incubation of T-6293 ‘with rat ‘hepatocytes at 6 hour; (iv)incubationof T-6293 with human ‘hepatocytes at 0 hour and (v) incubationof T-6293 with human hepatocytes at 6 hour.
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: Figure 24. SRM total ion chromatograms showing the presence of ‘metabolite IX in (i)T6293 standard solution; (i) incubation ofT-6293 with rat hepatocytes at© hours (i) incubationofT-6293 with rat hepatocytes at hour, av)incubation of T6293 with human hepatocytes at 0 hour and (v) incubationOf T-6293 with human hepatocytes at 6 hour.
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7 Figure 25. SRM totalion chromatograms showing the presence of metaboliteX in (i)T-6293 standard solution; (ii) incubation of T-6293 with rat hepatocytes at0 hour; (iii) incubation of T-6293 with rat hepatocytes at 6hour;(iv)incubation of T-6293 with human hepatocytes at 0 hour and (v) incubationOf T-6293 with human hepatocytes at 6 hour.
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Figure 26. Reconstructed ion chromatograms showing the presenceof metabolites- after incubating rat hepatocytes with T-6294 for0 hour,
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Figure 27. Reconstructed ion chromatograms showing the presenceof metabolites: after incubating rat hepatocytes with T-6254 for § noe:
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RT28 RECOM TomChromatogramsShowing The presenceofmetabolites —after incubating human hepatocytes with T-6294 for0 hour.
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Figure 29. Reconstructed ion chromatograms showing the presence of metabolitesafter incubating human hepatocytes with T-6294 for 6 hour.
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t igure 30. lon chromatograms showing '€presenceof melin (i) T-6294 standard solution; (ii) incubation of T-6294 with rathepatocytes at 0 hour; (iii) incubation of T-6294 with rathepatocytesat 6 hour; (iv) incubationof T-6294 with human hepatocytes at 0 hourand (v) incubation of T-6294 with human hepatocytes at 6 hour.Chom iseTD 50 350Tins
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Figure 31. SRM total jonchromatogramsshowing the presence of ‘metaboliteX in (i)T-6294 standard solution; (ii) incubationofT-6294 with rat hepatocytes at0 hour; (iii) incubation of T-6294 with rathepatocytes at 6 hour; (iv)incubation of T-6294 with human hepatocytes at 0 hour and (v) incubationof T-6294 with human hepatocytes at 6 hour.
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Figure 32. Negative ionization product-ion mass spectra of () metabolite 0; Gi)3 metabolite VI and (iil) metabolite VII.
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Figure 33. Product-ion mass spectra of () Metabolite XITT and (i) metabolite XI
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Figure 34. Selected Reaction Monitoring Chromatograms from LC/MS/MS ofa= Calibration Standard Hepatocyte Extract (2 ng/mL T-6295)
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