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A X TIELL T oM FE A L7z,

AG;
AKR;
AUC,;
point
AUCins,
BSA,
5-CA;
CB;

C|—int;

acyl-glucuronide

aldo-keto reductase

area under the plasma concentrationtime curve from 0 hr to the last time

area under the plasma concentrationtime curve from 0 hr to infinity

bovine serum albumin

S-777469 5-carboxylic acid

cannabinoid

intrinsic clearance

coefficient of variation

cytochrome P450

maximum concentration

drug-drug interaction

dimethyl sulfoxide

Food and Drug Administration

fraction absorbed

intestinal availability

S-777469 4-hydroxycyclohexane

S-777469 6-hydroxyethyl
S-777469 5-hydroxymethyl

S-777469 5-hydroxymethyl acyl-glucuronide

high-performance liquid chromatography
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ICso;

ICH;

Ka;

Km;

50% inhibitory concentration

International Conference on Harmonization of Technical Requirements

for Registration of Pharmaceuticals for Human Use
absorption rate constant

apparent substrate concentration at half-maximal velocity

LC-MS/MS; liquid chromatography-tandem mass spectrometry

Ms;
m/z;
NAD";
NADH;

B-NADP";

B-NADPH;

P450;

Qh;

microsome
mass-to-charge ratio
nicotinamide adenine dinucleotide (oxidized form)
nicotinamide adenine dinucleotide (reduced form)
nicotinamide adenine dinucleotide phosphate (oxidized form)
nicotinamide adenine dinucleotide phosphate (reduced form)
cytochrome P450
hepatic blood flow
standard deviation
elimination half-life
time to maximum concentration
uridine diphosphate glucuronosyltransferase
velocity per substrate concentration

maximal velocity



FF i

AR, EIEGRRFECFIE R 8L < OIREMITRE SN TN DD, 18
PSS/ MG TR SI2BWT, T Bk & KEEVE O E O BEE 2~
& - PRI L Z OMEE A HERE L TS, —J5, benzo[a]pyrene 72 & D BRI
FIRRALKFEIZ BT, REH R GHEESE Td % cytochrome P450 (P450,
CYP) 72 ST X0 REHHITENMAL 221, EIRS /X7 2 DNA & fifia LA SR
ERETH LN BTV S (Baird, Hooven etal. 2005). £72, ZivE TOHF
705, acetaminophen <> flutamide 72 SEBMOEIMITIH N T, RELIEZ D
HOIZIFEFEEIER NS OO, REHBE TAERT 2P IHFEESCE FE 2 &
ARICEHWERZEZ T2 RGN E 72> T % (James, Mayeux et al. 2003,
Srivastava, Maggs et al. 2010). F7z, U4, FEMPEITREE IR T 2 1/E O
L LiverTox & LTA L TA » ETHOOLN TS, SHIT, KERMESRE
fi ) (Food and Drug Administration, FDA) <87 3K FRR A S AE DR HE(L 21T 5 H
K BU EIRALBLHIFHFIERE 23 (International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceuticals for Human Use, ICH) 131%
H D MR IZRE 95 A 4> A (Guidance for Industry - Safety Testing of
Drug Metabolites, MIST guidance, FDA 2008) *+ 77 K< 4 > (Guidance on
Nonclinical Safety Studies for the Conduct of Human Clinical Trials and Marketing
Authorization for Pharmaceuticals M3 (R2), ICH M3 (R2) guideline, ICH 2009) % % i1
ZFREELTEY, ICHM3 (R2) guidance IZ3B W\ TlE, b b TAERKT 5 EHKTO
R RIEEZED 10% 5B, Ho, £ OREEEIEEIRFEMEIY) T
LR HR 72254, phase TIEAER £ TICAEY B & OL 2R R % FEii <& T
LI ENTHINTWD., £D7D, FERKEETEe MGz EER, &
B TPHITE T & MU O 2 A2 IR R FEHmEN THER DR 2 WA,
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BASEA TV 2 — VORIEIZER LN N H L. 202 b, LVLEEDR
WEEGLZ AR 5 720121F, £, BIRRBRAETNIC e MG 2R < T
L, ORI LE W5 Z ENHELEZXOND (FELHR
&, B (v ) @RS - [FE & KRR RIS FIE)S, 2015).

e, Mime & BICEBOKRBEZAHT 2B R0, g
Z DS EBOFER 2 Ao 2 ZHFAREPTOR TS (KD, &
TR HEHELOEIEMH & 22, 2006). o, FO%RKIERE RN RAE
RIE 7 ISR D0 AFRIEIC BN TS, TERENRIGIERCEIE RO B r9» 5,
R HEAEF 26T 2 8AOMFAR—KNTH 5. Lo, EFELOHFMIT
O F K] = 0 R RAE B /E ] (drug-drug interaction, DDI) (2 & ¥ $K5h o 28 G < F)
TERBEBUZIEN D IREMER D (IS, EOMAEMEH & LS &, SETH 9 I,
2010). £ D7z, FEOMIERFEEPFIZ BN T, HRD 7 DDIART oy
DI EE G ORI X OEIEGERMEEW AT 5 DDl ART 2 v b D
fREMTOh TS, ZRET, REPWOL ITKEERmSEELEZ LN
TE iz, BEEBEMHILEHO DDl AT v v b b RELERE LI T
T&7=. LMoL, gemfibrozil X° bupropion 73 &K OERKILIZBWTIE, R,
REMKRE LT, KO&ENDDI AT vy v EFT LI EBWEILTH
% (Ogilvie, Zhang et al. 2006, Reese, Wurm et al. 2008) . = {2, FDA 23 EHI L 7=
DDI (ZBIT 20 A # v RAI2i%, b M CAERT 2 EEL OB B REAROUE
HE D 25%Lh LE R E, @A S O DDl RT vy VERGET X&E Th D
Z ERFEHE STV D (Guidance for Industry — Drug Interaction Studies— Study
Design, Data Analysis, Implications for Dosing, and Labeling Recommendations, FDA
2012). ZOZEND, LY DDIART V¥ v LORWESRELAIRIIE, R#D
LARMEOBLE L FERIS, L&D DDI AR T v v v VO N EE L E 2
bb.



W, v NCARTLHREPOTRCIE, B MFIZ/rY—24 (Ms) °t b
HAEHFAIIE 72 £ o e FESRO invitro BB WSS, ZIVE TOHEN S
ZH 5 invitro ARECR IR MU A TFHITE 5 2 LAVRSALTW D8, T
R DEE L TH - TH b ORBR TIEE MUY O TR R GE
% < WA & T 5 (Dalvie, Obach et al. 2009, Wang, Khetani et al. 2010). % ®
72, FEmm< b MU E TH L2420 KO DDI AT v v I BAETR
WY OB EREET D720, FHFHEREIETO v MG O T RS ) i
Thd.

7 E—MERERIZBEREDO P THEDOmWIRED—2TH Y, HARICE
F27 bR G R BEEITA 37 TN B D (CERk 23 fFRERERA (BR )
JEfR) , 2011). 7 P E—MERERICEB O TIE, RIEMEY A bAoA U REE S
T D7, BIRICBWTIE, file 2 ¥ Ik CORRIER R EANG Sh
L. HFTE A FEZEME (CBZAE) 13hkc NRVEIGR T B/ A RIZ
K OIEMALT D G-Z o\ IERIZ /K TH 5. CBZAEERIT 2 >OY T 7 7
=2 S, MW TRAEMHEEICED S CBL AR LUTH MmERS
ALMIE 72 LI W THIRIEEHICE D 5 CB2 SR MFEET % (Herkenham,

Lynn et al. 1990, Mailleux and  Vanderhaeghen 1992 )

I

1-((6-ethyl-1-(4-fluorobenzyl)-5-methyl-2-oxo0-1,2-dihydropyridine-3-carbonyl)amino)-
cyclohexanecarboxylic acid (S-777469) (%, CB2 FEDRINH)T T =2 N Th
D, RIS NVARF NI AT HBMEEEY T % (Odan, Ishizuka et al. 2012) .
Fiz, THRBATHENELS, CBL ~OfG GBI Z L h, BUE, Hxi:
BITER DD 72T S E— PR R, BRI E LTSN TS . REL
Rk L OREM ORGE % Fig. 1 1R 7. EERKEEICBIT S8 FiFMs 5L Uk
~ s TR 22 DD T2 0 OfE R, 26 in vitro BUBHI W T 5 iZ-
KEfLiR (S-777469 5-hydroxymethyl, 5-HM) 3 Bk &= (Fig. 3). F£7-,
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5-HM [3FEREAR B DN TR W 2 < AT 5 2 &, FEERIREMIC 1T 2 A
W7 v 7 7 A VIR, MAEM CRE TR -T2 800 h, BRIZEWD
TH 5-HM BERFEWE L TREHIND ZERRE I, LirL, KEHD
TR OR R, b MEEIZIRIT 2 I 5-HM 2 Ik &
72 5 AL-H LR ERiA (S-777469 5-carboxylic acid, 5-CA) T&H W, Z o Mg
FRITRRTE DK 24% % 57~ (Fig. 2). —J7, B MFMs BX Ot s
(ZB1F % 5-CA ERREIT KD 1% A0 TH Y, HERK/ERKE TREY 7 e~ 7
A IR E 7R TERED TR O ATz,

Z ZTAMSE T, X VEAETDDlI AT vy L ORWEELAIRIZE N S
E MW T 07 7 A VO TRREE R EA B, AREEA O IERR R R 3B
REFRBR D 4h 3 L ONME R4 HL1T, in vitro/in vivo ] CRRO bR 70 7 7
ANVOTEEOFRK Z A L (B 1 %), Wi, b MNFMsBEOe MR
RT3\ T B5-CA AR Tl C & Ze o T2 iR & 5-HM 36 LUV 5-CA AR B
LHEMRMELEORTE L EO TR Lz (F2%). S5, REWAR TRl
MNP DM L0 MTlaBiE~ Y 2 (8 MFFA T~ R) O
IZOWTHREEE A= (3 3 %), TOREE, in vitro/in vivo [ TR H a7
S-T77469 Kt 7 v 7 7 A L D TEREDJRIAIZ in vitro FER R IZIVT CYP2CI D
BRI IHE SN TNWD 72D TH D Z &, RIS ZEGTemiEERMLO e M
W ERE LV BES L PRIT 2, E7 V7 I URNE I Ms <
HepaRG ffifid, & NFX A 7w U R EEZ WL ZENEETHD Z EWRIN
7. LIk, AEFFRIZ X - T, in vitro/in vivo ] TERD & 7= A A= Rl o TEHfE D
JRIRASRE L 72 % & & HIZ, K VEAET DDl AT v v /L DR EIEGAIERIC
BN MUHWAERO TREE R LICEmT 2 EBEZ 2R TF2H LM Lo
T, NIRRT 5.



N._.O HO N._.O
I N i I l H CO,H
= N O’G u e OH 2
O ) (6]
AG 1 6-HE

S-777469

N O o N O N O
H H
o Oij O] o

5-HM-AG 5-HM 5-CA

ZT

CO,H

Fig. 1. Structure of S-777469 and its metabolites in rat, dog and humans. 5-HM,
S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid; 6-HE, S-777469
6-hydroxyethyl; 4-HC, S-777469 4-hydroxycyclohexane; 5-HM-AG, S-777469

5-hydroxymethyl acyl-glucuronide; AG, acyl-glucuronide.
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%1 Invitrofin vivo [E] TR H LT~ S-777469 Rt 7' v 7 7 A4 L DO TR D FE

HLH HEim

INET, SEIFREREMBITBNT, Ak LR ITFREE 2 & ORIE
MCOEHEE L O DDl 25 S 2 Z NS TRy, KV Z4aTDDIY A
7 DIRWERE G Z RIS 2720121F, Kby 273l EE LB 2
HATWS. BUE, & MIFMs<ob hGREITHI 2 iV 72 B MG T HIDS A <
T TV, REMORHEIZL > T, ZHb invitro &2 FW 7238 Tt
in vivo IZBIT 2RI T 07 7 ANV ETFRTERWEERHD. R 7T v
7 A JWZ in vitro/in vivo [F] CTOTREED & 2356, £ OBERIZITER % 72 ATREMERNE
2bid. £7, REPOHEKEBINRKEE LY RS2 ARNTEHEREL
TZATREMERN B R HiLd. EHE, BRI X0 AR LRSI R IR LD
HEOEPMELS 2%, —05, —EOERLMAHWICR N T, Z i 7ihagsR
72 EOMMAENREARIZHI L T A2 Z LRt 2 A4 572012, R
PSRRI U CERBEN 2~ 2 & 23 HE ST % (Karazniewicz,
Dorota et al. 2014). Z O£, invitro RERIZIH T 2@ DL RITIKL & b,
in vivo IZB T 2R OREILFE L 0D Z N TFHEINS. SEZ, in vitro 3
BRICI T 2 FEEIRECSOGKR ] 72 & OFRERSEAFDY in vivo G2 KB L TuhZeny
AREMER B 2 b5, £, ZOMIZ, in vitro/in vivo O BREEDEW T3
BERTEMEDN B SN2 WEMRBBER P FET D 2 EBME SN TNDL Z &
5, invitro FUBRCR TR H AN A EE 22 “IRAGHBUGAY invivo TR & T2 A RefE7e &
MEZBND OKED, 5 16 [ HAB WFFEt i F2, 2009). € 2T, A&
T, in vitro/in vivo EI TR ONTRE 7 1 7 7 A VO FEBED IR 2 B 5 532
T2 EERHEMIC, FERIKI X OERK B IS B\ T I L 72 ARIEA O B e
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ARERDOSLMB L O R 2 T, ARIZB W T S-777469 (Rt 23 EfE L 7= Al REME
B K OFHAE 2 V72 in vitro 3R O S DS ARG 2 SO L TN 72 22T
KA L7,

28 EBRMERE LOEBRTE

FUE LA KU

[*C]-S-777469, S-777469, 5-HM, 5-CA ¥ L% 6 fir-/KEe{tik (S-777469
6-hydroxyethyl, 6-HE) (3% Bkt TAKR SNz, [*C]-S-777469
RO REIY 1.0 pCilmg, FUHEFRIMIES X 99.4% Tdh - 72, b b EHE MRS
XenoTech, LLC (Lenexa, KS, USA) L VIEAL7-. ZOfhdil3is L OVELLX
HPLC fl, LC-MS/MS & 2 WM Ffefkda Ol 2 A L7-.

% 2IH  [MC]-S-777469 Ol K H B e ER

[*C]-S-777469 DGR IKMBIRERBRITIES W, T 2 MU E LT 6
& ORERE I3 LT Tz, BRE OF# T 18 ~ 55 % TR %X 18.5 ~
29.9kg/m* ThH o7z, BETOWREICH LA v 7 —Lb Farty hRERSH
7=. ARFERIX Protection of Human Subjects, Financial Disclosure by Clinical
Investigations, Institutional Review Board, Investigational New Drug Application 35 K
TN Applications for the FDA Approval to Market a New Drug (Z B9 2 #H B A4 (2
Mo TEMSNTZ. ETOWRE L, 8HFRHA D%, 800 mg/100 uCi/man &
B C[C)-S-777469 BRGNS hul-. $854%, 05,075, 1, 2, 25,3, 4, 6, 8,
10, 12, 16, 24, 36, 48 IR 2 MAE o 7L 28R L 7=, 1 B 0B 12 B L T,
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RPN TH o727, iz hWr L, BT 6kRALZ. 2Tod 7
AT £ T-80CIC TIRAES Nz, 2 gDIIEIZ 8 ml DT F=F U LZRIMNL
721, 4°CT3,000rpm (2T 10 R Lz, ZofEEF 2EBY K L. LiE
OEELZNIE%, EZ-2 (Genevac, Suffolk, UK) |2 Tzl & 87, £ D%, 300 ml
7 0.1% FEKENEI0.1%FEET & &= U /LVEEHE (80:20, viv) I TRAEM S
72, FHRMRIRI % centricut ultra mini (Kurabo, Osaka, Japan) (2 Clgim L7=. ffE
7 ORFEIZIE HP 1100 > 27 A (Hewlett-Packard, Palo Alto, CA, USA) 5
L TN TSQ API2 performance pack (Thermo Fisher Scientific, Hemel Hempstead, UK)
ZHAWZ. 517 A% XTTerra RP18 7 7 2 (150 mmx4.6 mm i.d, 5 um, Waters
Corporation, Milford, MA) % 1.0 ml/min {Z CfE L7=. BEMHIZK/EEE (99.9/0.1,
V) BEXOT & b= KU VIFEEE (99.9/0.1,viv) ZH L7z, £9°, 20%H
Z 2 3R L7z DB 52 43 ITHE Y AR Z 40% £ Tol & LiF7z. 2 01%, 6 70,

0% DA Z i LTz, HESITIEGA A v ilE— N7 he A7 L—A
FoAbiEZEZRNT, #EEMORRNZ: miz ZzE5=%—L7. IEFICBITD
S-777469 ¥ X O 0 & ZBRFEIE 1.0 ng/ml T& ¥, 1.0-1000 ng/ml O#iFH T
EE L. EWENRETM) T A — & — D& H1 WinNonlin Version 5.2 (Certara, St.
Louis, MO, USA) D= /3— kA v MEZEH Uz, AR E T ifmfE (AUC)
TRBIEPEC TRE Ue, MR () (RO EIEOE & 265k
U7z, mAE P KR (Cra) 36 K UMM P i RIEW I BE B ERF . (Trnax)
THEMEAE W2, 7, WIDOHEER (k) & METREHEBR N SR L.

HESBIEYMDOXxy ) T —arh—T /85 A—%—% Table 1 IZ5R7.
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Table 1 The calibration curve parameters for S-777469 and its metabolites.

Theoretical Mean measured conc. (ng/ml), CV (%)
conc.(ng/ml) S-777469 5-HM 5-CA 6-HE
1 1.00, 2.0 0.97,2.0 0.97,3.7 1.01,24
2 2.00, 4.3 2.14,2.0 2.14,8.2 1.93,5.9
10 104,16 10.3,2.0 10.6, 4.0 10.7,4.9
50 51.3,2.2 51.6, 2.0 515,10 52.3,4.1
200 201,18 202, 2.0 201,18 202, 2.2
400 387,1.2 383, 2.0 379,1.8 380, 3.0
800 782, 1.1 787, 2.0 771, 2.7 797, 8.3
1000 989, 2.8 968, 2.0 966, 3.5 949, 2.8

conc., concentration; CV, coefficient of variation.

5-HM, S-777469 5-hydroxymethyl; 6-HE, S-777469 6-hydroxyethyl; 5-CA, S-777469

5-carboxylic acid.

H3IE b MRS Z V2 in vitro X

b bR TR 1x10° cells/ml O£ IZ T William’s E 5241 (pH 7.4) (255
SH72. 20 uM [MC]-S-777469 % b hHERFHIAICHRAIN L, 5% CO, A >3 2
— 4 — (Hirasawa Works, Tokyo, Japan) PNC 37°C (2T 4 BRI G SH7=. i
KB LTz 4B5EOT 7 = F UV TEIE L, KIISER % 10 43f# 3000 rpm (2T
wmO Lz, Uo7V ORIEIZIE Agilent 1100 system (Agilent Technologies, Santa
Clara, CA, USA), Radiomatic 525TR Radio-Chromatography detector (PerkinElmer)
B L TNTSQ API2 performance pack (Thermo Fisher Scientific, Hemel Hempstead,

UK) Z W7o, 17 &% XTTerra RP18 77 7 2 (150 mmx4.6 mm i.d, 5 um, Waters

14
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(TR L7e. BERIEK/ R

(99.9/0.1, viv) BX U7 & =k UV/Fhk (99.9/0.1, viv) % 68:32 DFEIE THE

Corporation, Milford, MA, USA) % 1.0 ml/min

A L7-=. B#EhtH % Radio-Chromatography detector & TSQ API2 performance pack {Z
*FL 31 OFIETHEES . BESIIGA A o RilE—Foo v 7 ha x>
L—A T AEERWT, BLEHOEIRNL miz zE8=4—L,
¥, ARRBRICHWZ e MEGETHIN O 45 P450 (TS % Table 212

Tl:ll:l & Hg/\
L.
R

Table 2 The metabolic activity for P450 marker substrate of cryopreserved human

hepatocytes used in this study.

Enzyme Marker substrate reaction Activity (pmol/min/million cells)
CYP1A2 Phenacetin O-dealkylation 584 + 101
CYP2A6 Coumarin 7-hydroxylation 357 £ 990
CYP2B6 Bupropion hydroxylation 155 £+ 220
CYP2C8 Amodiaquine N-dealkylation 422 + 87.0
CYP2C9 Diclofenac 4-hydroxylation 441 + 51.0
CYP2C19 S-mephenytoin 4-hydroxylation 131 + 150
CYP2D6 Dextromethorphan O-demethylation 133 £+ 110
CYP2E1l Chlozoxazone 6-hydroxylation 144 + 100

CYP3A4/5 Testosterone 6b-hydroxylation 1470 = 100.0

CYP3A4 Midazolam 1-hydroxylation 212 + 100

CYP4All Lauric acid 12-hydroxylation 255 + 410

15
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6000 r _ 1000
5000 |- 53
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= 4000 = 0
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DE, ! Time (hr)
Z 2000
=
——S8-777469 —m—5-CA
1000 —e—5-HM —«—6-HE

0 6 12 18 24 30 36 42 48
Time (hr)

Fig. 2. Mean plasma concentration-time profiles for S-777469 and its main metabolites
after a single oral administration of [*“C]-S-777469 to healthy human subjects. 5-CA,
S-777469 5-carboxylic acid; 5-HM, S-777469 5-hydroxymethyl; 6-HE, S-777469

6-hydroxyethyl.

it 12 800 mg [MC]-S-777469 % Hi[El#E 115 L7214 0 S-T77469 +5 L O
Yo R R EEHERS J L OE N RE ) X T A — % — (PK parameter) % Fig. 2
$ LU Table 3 127", S-777469, 5-HM, 5-CA 35 J U8 6-HE O Coax EIZZ 11LE
13948, 998, 2100 35 L U8 147 ng/ml T - 7= (Table 3, Fig. 2). %7, S-777469,
5-HM, 5-CA 35 XU 6-HE o i i 2 -] g R A (AUCi) EIZZ1LE 4L
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23802, 7556, 19570 35 L T* 1169 ng-hriml T~ 7=. HEAMBITHIT 5 S-777469,
5-HM, 5-CA B L 6-HE DOMBEFREHE NS tp HEERELZEZ A,
S-777469, 5-HM, 5-CA 5 LN 6-HE D ty I3ZNEN 7.6+3.7,88+4.6,9.1£5.1
BLOOT£52hr Tholz. 2D &b, S777469 35 L OMUHBIMIZ W T,
MAED D DIERIZEIT R o T £, Hrt o S-777469, 5-HM 5 L U 5-CA
O ELZRE LizE 25, TNEIMHIRE D 13.1%, 29.1%, 9.03% Th - 7=

(Table 4).

Table 3 Pharmacokinetic parameters of S-777469 and its metabolites after a single oral

administration of [**C]-S-777469 to healthy human subjects.

PK parameter S-777469 5-CA 5-HM 6-HE

I+

Crnax (ng/ml) 3948 + 1098 2100 + 988 998 + 237 147 + 2938

+
+
+
"

AUCi(ng-hr/ml) 23802 + 5929 19570 + 9762 7556 + 2595 1169 + 507
Trax () 4.0 (2.0, 6.0) 6.0(4.0,80)  4.0(256.0) 4.0(2.0,6.0)

ty, (hr) 76 + 37 91 + 51 88 + 46 97 + 52

Data were expressed as the mean * S.D. of five subjects.
Median (min, max) was presented for T .y values.
5-CA, S-777469 5-carboxylic acid; 5-HM, S-777469 5-hydroxymethyl; 6-HE, S-777469

6-hydroxyethyl.
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Table 4 Percentage of total radioactivity due to S-777469 and its metabolites in urine, feces

and sum of excreta after a single oral administration of [**C]-S-777469 to healthy human

subjects.
Percent of radioactive dose S-777469 5-CA 5-HM 6-HE
Mean urinary excretion 0.65 5.85 5.67 1.04
Mean fecal excretion 12.4 3.18 23.4 5.16

Total 13.1 9.03 29.1 6.20

Data were expressed as the mean of five subjects.

Mean urinary and fecal excretion was determined by using 072 hr pooled urine and 0-144 hr
pooled fecal samples, respectively.

5-CA, S-777469 5-carboxylic acid; 5-HM, S-777469 5-hydroxymethyl; 6-HE, S-777469

6-hydroxyethyl.

%5 2 TH  Invitro GABRSATIZBE S 2 MGk

9, b MBI D 5-CA ERSEM & RaE Liz. [MC]-S-777469 % W 7= Eik
BN HERBR ORE B, 800 mg [“C]-S-777469 A HA[AFE A #¢ 5 L 72 D Crax
fEI1% 3948 ng/ml Toh -7 (Table3). F7=, WinNonlin ZH W\ 7= f#fTi 5, WX
HEEESIE 0.1 mint LEE SN, EBIT, INE CTHET =4 kAR U~
7'F K 1BL FEBAIE & F O T RE N S, S-777469 131F & A EREBNAVICHFIRIC
fTLZ2WZ LR &7z (Data not shown). LLEDFEENS, Ito H3RIE L
72 (1) &9, S-777469 DEc RAFIETIRE (lin ma) Z BAE S > 72 (Ito, lwatsubo

etal. 1998).

Iin’ max — Cmax + (Dose-Fa-Fg-ka/Qh) (1)
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Z 2T, Dose lIF&hEELY, F l3WINERZ, FolZiH B RHIENEERZ, K, 1 ZRIX
HWEERZ, £ QuidFhji®EEZRT. & MIBITD FaFRgld 1 THD EIRE
(Fg=1 bE) L7z, 7z, WEEICAIY, b MFMmjt&ET 1450 ml/min &%

7E L7- (Davies and Morris 1993) .

ZDRESE, S-777469 O b M R ARIREIL 94 uM LRSI, £/, E
NMZHET D 5-CA D Tmux fEIL 4.0 hr TH o 7= (Table 3). T fllE, ROEE S
AT DIVHACAE TOWIL, Il T O 2 52 0 I IS e RIR SR R S D
EFTORMERL TNDH728, B MZBWT, RIEHNIFIRIC 4 FeERE S
X Fe sy 5-CA AT D LSz, ©XFIZ, b MEFEITIEZ v in
vitro FEBRSAFIZHOWTRA L7z, & MRS ITMIG A V72 in vitro AREFEABR T3S
WCIE, [MC]-S-777469 JFEIE 20 uM, SUSHERIE 4 FEREICERE S L7z, & bR
FE RIS 3 1T A AR 7 1 7 7 A L % Fig. 3 38 L U Table 4 127”77, i
%D S-TT7469 DB — 27 N HD HEGIT KD 2% Th-7-. £7-, b NI
MRICB N TIE, At 8 HoR#E e —27 ARw bhiz. b MlFEFIRICE
J 5 ERHIL 5-HM TH Y, ZOEIRITRED 14%ThH 72, ZDOfMOH
W OEREITNT I E RIED 5% T Th 7. 5-CA DEIGITIRIALD 0.7% TH
o>, kD Z &6, b MEHEMAL A 2 in vitro BRI 361 2 FE IR E
B ELOBISFEIZ e MZB T D AT R KIRE I LT 5-CA D Thu fE & RS T
H 7253, invitrofin vivo 23T 5-CA A I TeBE A FR O H 7.
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4100 - 5190
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Fig. 3. Representative HPLC radiochromatogram of reaction mixture extract after

incubation of [**C]-S-777469 with cryopreserved human hepatocytes.

Table 4 Percentage of radioactivity due to S-777469 and its metabolites after incubation

of [**C]-S-777469 with cryopreserved human hepatocytes.

Retention time % of total

Metabolite Mass difference Identification
(min) radioactivity

M1 4.30 1.1 +32 +20

M2 5.00 3.7 +32 +20

M3 10.2 3.8 +16 4-HC

M4 11.0 2.1 +192 5-HM-AG

M5 15.3 2.8 +16 6-HE

M6 19.2 14 +16 5-HM

M7 25.0 2.7 +176 AG

M8 39.4 0.7 +30 5-CA

[*C]-S-777469  51.8 62

4-HC, S-777469 4-hydroxycyclohexane; 5-HM-AG, S-777469 5-hydroxymethy!l
acyl-glucuronide; 6-HE, S-777469 6-hydroxyethyl; 5-HM, S-777469 5-hydroxymethyl; AG,
acyl-glucuronide; 5-CA, S-777469 5-carboxylic acid.
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ZHET, WONOEEBIZENT, @ 7m 7 7 ALk MFMs Ot
NS ARE 72 £ invitro BUBRR TORER & & M7 £ @ invivo 3 TR
RTHERRDZENHESIN TS (Dalvie, Obach etal. 2009). Z O 7 1~
7 A L@ in vitrofin vivo FEBEDJFIK & LT, REGIK & ARk 2 R o<
FOSHER EDRFEDENDDL, WS OO RRERE X bND. KE T,
S-777469 (23T, in vitro/in vivo [l TRE 7' 1 7 7 A L D3l L 7 A 4 B
ST BT, B O AERNEREO ATREMES X O in vitro 3R D S 3 AR
G2 R L TRV ATREMEIZ DWW TR A L 72

F9°, S-777469 OGRS BNRERBRIZIS 1T D S-777469 F L OMCH DY -
W% 30, RS AERN CER L7- /IREME 2 MRGE LT, 2 OFEH, S-777469
BIXOEELEAETOMRBEMITINT, {HENEIHNLT7.6 ~9.7 hr LABRETH
0, RN e NIENCTERE L2 eI RV 2 E RSz (Fig. 2, Table
3). Fiz, —MBANTRHDIIREMAR LY LIREEME T 5720, MkEIT
PEMELS 72 0 MEF ORBEENF L RDGE0H 5. L, deltthoRze
fbRB IO EZRE L & 25, 5-CA OHFEITR 5 EDK 10%TH -
2. ZOZ VL, AERTIEEG S S-777469 D 10%73 5-CA 2R S 41T
WHZ EERRBRLTED, R AEREIC in vitro/invivo Bl TN H -7 2 &
EEMITTVD.

DX, FERER X OSUGRREZ2 £, invitro 3B O G423 EK T 5-CA 234
B LTSt % SO U TNy o To ATREMEIC DWW TRREE L 7. £77, S-777469 @
W PR SR B RERRBR Dl & RS, S-777469 DTl e KIS % RAE G - 72 ft R,
S-777469 DT e KIEEEITH) 9.4 uM L HEER S 7. F£72, 5-CA D Ty fEH
5, B MIIBUNT, S-777469 I LFHRIC 4 RFFEIIREE S vl Fesy 5-CA 24T %
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Sz, —J7, b MEGEITAIIGZ VT in vitro A2 0 AT I BV TR
FEEIREIL 20 pM, BOSKRENIZ 4 hr T o7z, —J7, b MRGEEITHIIRIZRIT D
ERFHWILE-HM TH Y, ZOMONREIOERERILSNLL T TH-72. 2D
EMB, b ML Z 7 in vitro AEEABRIZ, B R T5-CABAEKT D
S E R TE T =0 LD 5, invitro/in vivo 23T 5-CA AR IZTE
HESFR D b7z,

THET, EEOEEKLIZBVT, in vitro/in vivo I TTREH T 0 T 7 A LB
el L 72 dlE ST 5. Dalvie Hide MF Ms 0k MIFRIREZ: & in vitro
ABCRICEIT 5 8 MREO TR, —RIE T 75%, “RAREH T
1% 38% & #HE LT % (Dalvie, Obach et al. 2009). Z @ in vitro/in vivo TR D i
KUTFERITIZ & L 725 TV RS, in vitro/in vivo [l OBREE DN TH4712
FEFRIEVEN A SN WEMRBEERDFET D 2 ERERIN TS OKTE
5, £ 16 [B] HAB R JEMME I 4x, 2009) Z & 725, 5-HM 35 L UV 5-CA ARk
RO L FEMRBERZFRET 22 & TEDORRKRZH ST TE D AREENH
LEZEZDBND.

ABFFRIZ K 5T, S-777469 |28 T, in vitro/in vivo [ CTREH 7' v 7 7 1 L
(ZTEREANE U7 JRIRNE, in vitro BRAUBRR TIEH40 THIC & 2ok R BUR 2 E
ECRECAEENEWEHRIN. —FH, HOIFEOEREBIZBWTIE, K
JEPED E W BN TEET 2 F b HE SN TWD. TDlzd, 54%,
b MU RS < TR 51208, YOS mAECHEBRATIE, in vitro 7K
RO 72 L MBI B R T ORENDH L EEZBND.

FHOH FL®

b hSEIC BT, S-777469, 5-HM 3 L OV 5-CA (TR ZRE O A 133
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Liviehotz, Fio, v MEAEFHLZ VN in vitro FERIZ IS T DSOS SEI
EROZEAEER%ETH Y, in vitro RERICHEIZ AW 2 &R STz, 207k
O, S-T77469 |2V T, in vitro aBR TITFRIANR EEZR “ A BOEH R T
Rl 7= EHEER SN, ZHE T, invitro/in vivo BREEDEVMZ L Y, in vitro DIk
DUT CIIBERIRRE & T B CE R WEMMEIER N H 2 Z LG ST
L2, S-777469 AN EEE-7 5 W HREBERE ORI EAY, in vitro/in vivo TERED
JRIREH O—NC 72 % Z & DRI E Tz,
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F2E b MBI D S-777469 EREHM O LR35 K OVin vitro/in vivo FEEED
JEUIK] D i ]

INET, AERICBNT, EELLOERT 2SR REREZEZ T2 &
P MG STV S (Amacher 2012). E72, BUWER Y 22 LIRIBRIS, R
W L DM BAER OH6] b s ST 5 (Ogilvie, Zhang et al. 2006) .
ZD), XOZETHEMHAEENY 27 0L WERLZAINT 57201213,
REACED T2 T <, A 0L, FEYFE RO 'E & & 2
g, EE, b MU OARTRIZE TS HEEEL/Z e MF Ms o h
HOREIFRIREEH ST b, ZHU S in vitro BBCRICE W T, REAERKIC
B 2 fl 2 AR DRBERYICRILL TV D Z e b TS, —J7,
WS ONDEHERBIZIBNT, b FMEW LB TTRITE 2unEsl,
A ERIZBE3 % in vitro/in vivo R O FEEEA S S 41T % (Dalvie, Obach et al.
2009). HUHIV IBFIE L LT S 7z S-1360 1%, b b oo E#YILE
TR TH DN, RIS TRE Lo b BRI IV T, ARGH
W SZe o7z OKEED, 55 16 [B] HAB WF7EHfE 7 1f <, 2009). Z4L
% T, S-1360 D& ok Ak IC1E aldo-keto reductase (AKR) 723592 Z L7380 5
eI TEY, in vitro/in vivo DERBEDE M LV —H O YRR L+
IRMESRIEME A R T E RN L HEZ ST % (Rosemond, St John-Williams et
al. 2004) . T D72, REW LRI G- 2 EERE 2 FET 5 Z & T, invitro/in
vivo TR DA 2 AR T & 5 ArREMED .

Z ZCARETIE, S-777469 R A=A BE T2 in vitro/in vivo e UK % fif
A3 22 L2 AL L, £, 5-HM, 5-CA AT B 53 2 SRR O R &
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ZiT-o7=. OEIZ, in vitro/in vivo FEEEDJRIKZEBH D 7=, CYP2C9 iEMIZ KIE

FTIET VT 2>, REFENIBR OB 2 MREE LT,

S-777469

Aldehyde

O P450 p-nappy)
ADH wap9

N_O
P450 (vabpprh) > HO | P "Q
o)
5-HM
AKR @p-Nnapp:

P450 @-~naprh) N_.O
ALDH @-~apr HO | _ 2,
AO

Fig. 4. Putative metabolic pathway of S-777469 to 5-CA and drug-metabolizing enzymes

involved in the formation of 5-CA. P450, cytochrome P450; ADH, alcohol dehydrogenase;

AKR, aldo-keto reductase; ALDH, aldehyde dehydrogenase; AO, aldehyde oxidase; B-NADPH,

nicotinamide adenine dinucleotide phosphate (reduced form); B-NADP*, nicotinamide adenine

dinucleotide phosphate (oxidized form); NAD", nicotinamide adenine dinucleotide (oxidized

form);5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.
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28 EBRMERS L OERRTIE

15 ALEE L UREE

S-777469, 5-HM I &L U 5-CA [THFEF BRI A TR Sz, & MT
Ms, & R S9 Hi/ri% XenoTech, LLC X WEEA L7-. KFEMA#HL % P450 F%R
(supersome) 1L BD Gentest (Wolburn, MA, USA) X A L7-. B-NADPH,
B-NADP* |4 U = X VEERE T34 (Tokyo, Japan) & ¥, NAD' (% Roche diagnostics
(Mannheim, Germany), NADH |3 sigma Aldrich (St. Louis, MO, USA) L W EA L7=.
Z O ORISR L OVEEIE HPLC H, LC-MS/IMS H & 2 W\ Rkt o i & %

flEF L7z,

%521 5-HM, 5-CA A kW OMiEES ik r kbR

5-HM, 5-CA ZERLIEDHifE R KA IERRBRICIZ e MIF S9 By & L7z,
S-777469 B L OV5-HM (XY A F /L ALk %3 K (Dimethyl sulfoxide, DMSO) (Z
VAR L, OGO ik DMSO %1% 0.1% (viv) & L7=. & F AT S9 4y (1.0 mg/ml)
(2 S-777469 % L <X 5-HM (100 uM) & 1 mM FHEAEERIRIE (B-NADPT,
B-NADPH, NAD*, NADH) # &2 0.1M U » e U v MiEMK (pH 7.4) % 37°C
T 0.5 KM S ¥ 7o, F72, WilER OMA G OERER b RO & o7 JREE,
FUBIRIE, WiRERIRIE CEM L. RIGHK, KL 2 fFEOTE h= U
A& )= (11, viv) ZEAnL, 3,000 rpm T 10 4yfEo Lk, bz

LC-MS/MS |2 CHIE L7-.

S939H A4HE P4SO AL SR, PASO BLEIES J UM PASO Hufk iUz Al
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S-777469 ¥ X T8 5-HM [d DMSO (T fE L, BUGH D% DMSO 1L 0.1%

(viv) & L7-. P450 ##ix %5 (= hm—/l, rICYP1A2, rCYP2CS8, rCYP2C9,
rCYP2C19, rCYP2D6, rCYP2E1, rCYP3A4, 100 pmol/ml) T S-777469 L < i
5-HM (100 uM) & 1 mM B-NADPH #5de 0.1 M U U EE U U 2FEE IR (pH 7.4)
% 37°C T 1RRIG S W72, JIGth, KB L7z 2fFEOTE h=R U WA X )
—/L (1:1, viv) &AL, 3,000 rpm T 10 syfizD L7=#%, EiE% LC-MS/MS
WZCHIGE L7z, 47 P450 FHEAIS L < 13HT P450 Huik 2 FH W7 BRERBR IC B W)
TIE, & MFMs Z W7z, S-777469 33 L OV5-HM (X 10% 7 & b= b U LKIR
ISR L=, & MAT Ms 4y (0.5 mg/ml), S-777469 & L < X 5-HM (40 uM),
2 mM B-NADPH 5 X O Table 5 (2779 4-ff P450 PHEAI & L < (35T P450 Hiik %
e 50 mM Tris-HCI %@k (pH 7.4) % 37°C T 20 oyt W7, Kb, K
BLEZ2/HBEOT Y =RV W AX ) —/ (11, viv) ZihL, 3,000 rpm T

10 4yl D L7-%%, i % LC-MS/MS |2 CHlE L7-.
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Table 5. The list of each P450 inhibitors and anti-P450 monoclonal antibody.

P450 inhibitor

Target P450  Concentration Pretreatment condition
or antibody
preincubation for 15 min at 37°C
furafylline CYP1A2 50 uM with microsomes and 3-NADPH
prior to initiation with substrate
preincubation for 15 minatr. t.
anti-CYP2C8 antibody:protein
CYP2C8 with microsomes prior to initiation
monoclonal antibody ratio = 1.5
with substrate and 3 -NADPH
preincubation at 37°C for 5 min
sulfaphenazole CYP2C9 20 uM
prior to initiation with  -NADPH
preincubation at 37°C for 5 min
benzylnirvanol CYP2C19 10 uM
prior to initiation with  -NADPH
preincubation at 37°C for 5 min
quinidine CYP2D6 3uM
prior to initiation with  -NADPH
preincubation for 15 minatr. t.
anti-CYP2E1 antibody:protein
CYP2E1 with microsomes prior to initiation
monoclonal antibody ratio = 1:5
with substrate and 3 -NADPH
preincubation at 37°C for 5 min
ketoconazole CYP3A4 1uM

prior to initiation with  -NADPH

r.t., room temperature

W A4TE  MFET VT I URIIEED 5-HM, 5-CA Ak 2L )

AWML TIE, S-777469 RFBHZKIETMIGE T VT 2 v ORELERFET 5720,
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UUMET V7 I (BSA) A L. F£72, BSA WIIEED 5-HM, 5-CA /&
RGERBRICIZ e MIF Ms B4y 2 L7-. S-777469 1 X U8 5-HM X DMSO |2 fiE
L, BISH O DMSO I 0.1% (viv) & L7z. & MFMs (0.5mg/ml) (Z
S-777469 H L < (% 5-HM (300 pM) & 1 mM B-NADPH % & %250 mM kU &
FEfRmiR (pH 7.4) % 37°C TRUG S /72, S-777469 3 LT 5-HM O SR IE
TNEI 15, 3047 & Lz, ROSHE, KLz 2fE&DT7T 2 F=FI WA S ) —
v (1:1, viv) ZEsHnL, 3,000 rpm T 10 syfizD L7=#%, Ei&E% LC-MSIMS (2

THIE L7z 0.3% BSA USINIRE DR 5 R I AEATIZ 1% 1 ~ 300 uM S-777469 35
V1 ~500 uM 5-HM ZfEf L7=. Wi 4 DMSO (ZIfE L, KOs O fie#& DMSO
BREEIX 0.1% (viv) & L7z, Z o377 iRpE, ROSEERMIE B & RRRICERE LT,

5T CYP2CO #H#fax B I BT 2 IMyE T V7 2 ERINEFD S-777469 R #E D
JEH)

S-777469 ¥ X UF 5-HM [d DMSO (T L, BUG T Ofx#% DMSO 1% 0.1%

(viv) & L7z. CYP2CO #H#i x %% (100 pmol/ml) (Z S-777469 (10, 100 uM)
& 1 mM B-NADPH #5201 M U VB U o KRR (pH 7.4) % 37°C T 30
RIS ST, RO, K LTIc 25 DT ' h= KU WA % ) —)L (11, viv)
ZEAL, 3,000 rpm T 10 sy im0 L2, EiE% LC-MS/IMS (2 CTHIE L 7-.

%6 I CYP2CO fHffa x B 1281 2 KEHIEIBE TR INEF O 5-HM, 5-CA ApiiH
JE D 25 H
BFEESHIE R INEE D 5-HM, 5-CA A RakERIZ 1T CYP2CO HH#L % f%35 41

A L7-. S-777469 33 . OV 5-HM % DMSO (ZI8fE L, K&HH O & DMSO 1T
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0.1% (viv) & L7z. CYP2C9 #i#ix F#3% (100 pmol/ml) Z & 0.1 M U 27
U LFEEHRE (pHT7.4) (20~30uM 77 % RUBR, o-V / L UBR, A LA VR,

U AFUEEIL 37°C TR 5 RIS SEZ. DEIZ, S-777469 & L < 1%
5-HM (10 uM) & 1 mM B-NADPH #ifsAI L, 37°C C 15 Ot & 72, ROt
%, KLz 2BEOT®E b= U WA X /7 —)v (11, viv) ZHHL, 3,000 rpm

T 10 SffE o L1, EiE% LC-MS/MS (2 CTHIE L7-.

%7 LC-MSIMS % W E &

BTV OREITIEL Acquity UPLC & A7 A3 KT Micromass Quattro Ultima
(Waters Corporation, Milford, MA, USA) z= MW 7z. 17 A% YMC-Triart C18 71 7
2 (50 mmx2.0 mmi.d, 1.9 um, YMC CO., LTD., Kyoto, Japan) % 0.75 ml/min {ZTC
M U7z, BERITK/FER (99.9/0.1, viv) B XU & ~= kU L/ (99.9/0.1,
viv) ZfERI L7, £7°, 23100 ARHZ 5% 5 95% % Thlx Bif/-. £o
%, 05571, SND A ZTL L7z, HESITIIGA Ao mite— o= L7 |
AT L—A FAEZ AT, SMEEWOERIZ miz ZE=4—L, 5

EHRAELT.

B S5 2R 5 O FRHTIC 1, WinNonlin Version5.2 (Certara, St. Louis, MO, USA)
M L7z, E£72, FEx OFFHENTIZIL, XLSTAT (HERY 7 h v =77) ZfiH
L7z,

30



HH3H R

# 1T 5-HM B X 5-CA ARICE b 2 FAHEEE R E

1) 5-HM 35 J TN 5-CA A= b O Afi e 35 (I A7 B

£, 5-HM, 5-CA LI D& FRARIER OAFIE & AT L7z, £ DR,
B-NADP*, B-NADPH, NAD", NADH HRMIFIZIBWCIE, mR#H & I,
B-NADPH IIIBED AR e b mififiz 7~ L7z, 7=, B-NADPH #RMEED 5-HM
AR X OV5-CA AT Z 241 4.04, 1.82 pmol/min/mg protein T & - 7= (Fig. 5) .
Fiz, BEOWEHERFAETO 5-HM BL OV 5-CA £zt L. TOREE,
B-NADPH #RINEE, B-NADPH 15 X UB-NADP#RINEE, B-NADPH, B-NADP'H X
N NAD USHNEED 5-CA ARk EiL & 1.6 ~ 1.9 pmol/min/mg & RIRRE A /R L7TZ. —
J7, B-NADP* L O NAD IRIEEIZ331) 5 5-CA Ak & (T 0.3 pmol/min/mg &,
bEE 3R L TIRE AR L7z (Fig. 6). YA EDOFER NS, 5-HM 8 L OV 5-CA
1% P450 DREREFEBUZ ML EE/2B-NADPH f77E N CARKT 2 Z E B LN E 72 o7z,
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5_ * % .2
0469—5-HM
m5-HM—5-CA
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Sz 31 - 1.2 § =
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= <
! u
. 1 - L 0.4
0 T T l’+‘ l’Jri'O

Vehicle NADP NADPH NAD NADH
Steel/Dwass *; p <0.05

Fig. 5. Effect of cofactors on 5-HM and 5-CA formation by human liver S9 fractions.
Data represents mean = S.D. (N = 3). B-NADPH, nicotinamide adenine dinucleotide phosphate
(reduced form); B-NADP”, nicotinamide adenine dinucleotide phosphate (oxidized form);
NAD", nicotinamide adenine dinucleotide (oxidized form); NADH, nicotinamide adenine
dinucleotide (reduced form); 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA,

S-777469 5-carboxylic acid.
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2.5 -

B 5-HM—5-CA

2.0 -

1.5 +

1.0 -

5-HM formation velocity
(pmol/min/mg)

0.5 -

0.0

NADPH NADPH+NADP NAD+NADP 3 Cofactors

Fig. 6. Effect of cofactor combination on 5-CA formation by human liver S9 fractions.
Data represents mean = S.D. (N = 3). B-NADPH, nicotinamide adenine dinucleotide
phosphate (reduced form); B-NADP”, nicotinamide adenine dinucleotide phosphate
(oxidized form); NAD", nicotinamide adenine dinucleotide (oxidized form); 5-HM,

S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.

2) #-Ff PAS0 FHHR % %55, P450 BHEHIF L UL P450 FLik % v 7 HREEE R (R

- Fl PASO0 #HIR X SR 12 L 5 5-HM 35 L OV 5-CA Bk A it L=, AWFgEIc s
WTIE, 22> hr—/L 2—,3— Y — A rCYP1A2, rCYP2C8, rCYP2C9, rCYP2C19,
rCYP2D6, rCYP2EL, rCYP3A4 %\ /=, ZDOfEH, rCYP2C9 I L U rCYP2C19
WINBEIZ BT DI, 5-HM R E8 D b vz, £72, rCYP2C9 ¥ LU rCYP2C19
WIMBEEICI T 5 5-HM L& IFE 10241 49 35 OV 71 pmol/min/nmol P450 T & -
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7z. —J7, 5-CAERUE rCYP2CO iNIEEIZIR W TDHFE D H L, 5-CA Akl
22 pmol/min/nmol P450 T& ~7= (Fig. 7). O, W{HMARRIC MIE I 45
P450 FHLEAI S L <I13HL PAS0 HUIA DB A MEE L7, TORR, & MFMsIZH
WC, 5-HM B X OV5-CA AT & 12 CYP2CY FHLEHITH 5 sulfaphenazole (2
Lo T 95%LL ENFHFE S/ (Table 6). F£7z, P450 fH# % ek 2 7o kst
6, 5-HM ERRICEE 545 LR & ufz CYP2C19 (2RI LTI, CYP2C19 [
#T& % benzylnirvanol #INEF O WA £ R & I 10%Kii TH 7. ZD
Z b, 5-HM B L UV5-CA ARIZBID 2 FRFIEEFR X CYP2CO TH D Z &2
MWL 72 o7-. &BIT, 5-CA AR AN O F 52 Gk 5 7= 9,
CYP2C9 %8k CTod 5/ Ms 123817 5 5-CA A st L7z, LarL, /MMy

Ms 28\ TiE, 5-CA X4 L 7Z2h - 7= (Data not shown) .

100 -

_ 0469—>5-HM
g2 %1 msmvosca
< Py
g5
5T 60+
v £
2 g
=}
££ 40
]
=

= 20

0 — L] L] L] L] +‘

1A2 2C8 2C9 2C19 2D6 2El 3A4

Fig. 7. 5-HM and 5-CA formation by each recombinant P450 enzymes. Data represents
mean + S.D. (N = 3). 1A2, rCYP1A2; 2C8, rCYP2C8; 2C9, rCYP2C9; 2C19, rCYP2C19; 2D6,
rCYP2D6; 2E1, rCYP2EL; 3A4, rCYP3A4; 469, S-777469; 5-HM, S-777469 5-hydroxymethyl;

5-CA, S-777469 5-carboxylic acid.
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Table 6. Effect of chemical inhibitors and monoclonal antibody on the formation of

5-HM and 5-CA.

% of inhibition from appropriate control
P450 inhibitor or antibody

5-HM formation 5-CA formation
furafylline 17 6.2
anti-CYP2C8 monoclonal antibody 15 2.3
sulfaphenazole 97 95
benzylnirvanol 9.2 8.7
quinidine 0.1 0.2
anti-CYP2E1 monoclonal antibody 25 0.3
ketoconazole 14 2.0

5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.

2 MIET AT I AN LB 5-HM, 5-CA R EHE)

1) & M Ms 2815 % 5-HM, 5-CA AERRICKIZTMIET V7 I U RE D2

ZAVET CYP2C9 DOEEZIEMITMIE T V7 I ALV EE T 5 2 &L nlds S
NTW5b. £ZT, 5-HM, 5-CA ARIZKIFT BSA OFEBELMIET 5720, *
¥, 5-HM, 5-CA ERRIZKIET BSAIRE DB ZMGEL -, @FHFIZR T 510
R T VT I VREIZ3~5%EMEIN TS, RBFETIE, BSA ORI
W4 0,0.01,00301,03, 1,3%Ex%ELE (WD, AP T—2T w7 &
5], 1989). F7z, BSAWINC XV SISHORERENEE T L5 ENBERD
NE-OT, BRBRRAICBITARBEO X I FEEREZRIE L, MEES LTI
fEG RO AL EIRIE 72 0 OB AEBHE  (V/[Swal 8, V/[Stel8) % H
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L72. ZOFEE, 5-HM ERICEB W T, 0~ 3% BSA IRINKED V/[Sww]fE i 0.14
~0.18 ul/min/mg TH O, IFIFTELE L 72~ 7. —JF, 5-CAAERKIZEBWTIE, BSA
FEGINEF D VI[Swoa]fE1E 0.03 pl/min/mg T&H > 722, 0.1% BSA #AMZ X v
V/[Swoa]fEI% 0.11 pl/min/mg £ T EF- L7726 DD, 0.03%LL T, HINEE L
U V[StoEIFAE T L, 3% BSA #hiz X ¥ 0.06 ul/min/mg £ TIXF L 7= (Fig. 8).

0~3%BSA&AE MTFMs 2RI 5 S-777469 33 LN 5-HM D & > 37 JEfEA
RKITZNFN 96%0>5 18%, 80%70> 5 49% F TR F L7= (Fig. 9).

5-HM AERRIZ 31T D VI[SteelfE 1 0.20 pl/min/mg 7>5 0.90 ul/min/mg £ T BSA
EEERAERC ER- Uiz, —75, 5-CA ARRICEIT D V/[ShellEit = b — Lt
TIZ 0.04 ul/min/mg T > 7273, 0.3% BSA FMFFICHKE% 7~ L7=. 0.3% BSA

TRINIEE D VI[Stree] fE1E 0.14 pwl/min/mg T& - 7= (Fig. 10).

(A) 469—5-HM (B) 5-HM—5-CA
0.25 - 0.12 -I
3 F (J
£ 020 - s 0107 ¢
= Q E
B (I) S 5 0.08 3
—_ & -
s £ o015 3 %
=] o
55 5E 00 ’
- o
23 010 1 3
£~ £ 0.04
< £
-
E 0.05 1 < 0.02 1
III) w
0.00 . . ' . . . . 0.00 T r r r r r )
0 05 1 15 2 25 3 3.5 0 05 1 15 2 25 3 35
BSA conc. (%) BSA conc. (%)

Fig. 8. The effect of BSA concentration on the velocity per total concentration of 5-HM
(A) and 5-CA formation (B) by human liver microsomes. Data represents mean = S.D. (N

= 3). 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.
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(A) 469 (B) 5-HM
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Fig. 9. The effect of BSA concentration on the binding of S-777469 (A) and 5-HM (B) in
in vitro system. Data represents mean + S.D. (N = 3). 469, S-777469; 5-HM, S-777469

5-hydroxymethyl.

(A) 469—5-HM (B) 5-HM—5-CA
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i Kf) @
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Fig. 10. The effect of BSA concentration on the velocity per free concentration of 5-HM
(A) and 5-CA (B) formation by human liver microsomes. Data represents mean = S.D. (N

= 3). 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.
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2) &t M Ms IZ51F 5 0.3% BSA ifsIIEED 5-HM, 5-CA Ak )

5-HM, 5-CA K IKF D P450 & D BRI K O RACHHE 12 & I1E 9 BSA O
BARGET D72, 5-CA AERGREEITK L T b REREENBIZ SN 0.3%
BSA AN D 5-HM, 5-CA A= pll D% 3R 11 BE R AT &4 92kt L 7=, ARUBRICFs
WTH, BSA IRINC KV SUSHORERENEB T2 LNEXHNEDOT,
RERRICBITDHEDZ I FEERZAEL, HBIEES L I3IEHBAREE
IREEIZ BT 2R LOR KRB EZ R Lz, 20/, 5-HM A% E
WTC, 2 b r—/13 LT 0.3% BSA IRINKE D K fEIXE 4124 23.0 38 K10 11.0
uM TH Y, BSATINZ LY KBS 47.8%F TR T L=, —F, WEHIERITS
Vinax TEIEZ V40 49.8 35 X 00 48.8 pmol/min/img T v, BSA WINC L 0 IFIFE
B LW Z ENBA LN E 727 (Fig. 11, Table 7). £7=, 5-CA AERRIZHBW T,
a2 bur—LB L TUN0.3% BSA WD Ky fEiZZh 2 352 B LN 111 uM T
&Y, 5-HM & [AERIZ, BSATINZ LV KnflEA 315%ICMK T L7z, S HIT, Vi
EIZZFhHFh 19.7 B L 150.0 pmol/min/mg T&H ¥, BSA HMIC LV 5-CA D
RARHGEFE A 254% % C© EH L7,

a2y hr—LBLN0.3% BSA EH E M Ms 21T % S-777469 35 L Y 5-HM
DH N7 IFERREIE LT, TORE, 2 Fo—/1LBL100.3%BSA &4
b MF Ms IZ81F 5 S-T77469 D & L R0 JEFEGHITENE 1 96 ~ 103%, 45 ~
57% Cdh-7- (Fig. 12). —J7, @2 hr—/LB LT 0.3% BSA & Ht T Ms
28T % 5-HM O & 2 X7 JEREGRIZZ N4 78 ~ 98%, 67 ~ 95% Th > 7-.

SOCRFR TOIRE D Z 37 EREBROFMERND, ORI R & 5
(CHAER L ORAMAEEEE 2R Lz, ZOfEE, 5-HM AKicBW\ i, =
> b —Ld K 1UV0.3% BSA IRINEED Ky fEIXZ 124 23.1 B8 XL VV5.61 uM TH
D, BSARINZ LY KnflA 243%E TR T Lz, —F, MEECHEIT D Vi il
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X Z4 50.0 33 KON 48.2 pmol/min/mg T W IZIEFEE L7 ->7- (Fig. 13,
Table 7). F£7=, 5-CAZERICEBWTIE, = b o—/L3 L 000.3% BSA RN
KnfEIZZNEI 273 B L ON79.9 uM Z7Rr L, 5-HM &[RRI, BSAUIIIZ XY
K23 29.3% F CIK T L72. & 518, Vi EIZZENZH 19.0, 49.2 pmol/min/mg

&, BSARINZ LY 5-CA OERACHHHEE DS 2590% F T LA L7z,

(A) 469—5-HM (B) 5-HM—5-CA
50 1 . 50 1 e cControl
-------------- B 0.3% BSA
g ] 40 - -
= 40 2 47 -
] = -
Bl R u
5 E 30 4 O Control ; Eﬁ 30 - /."‘
5 E O 0.3% BSA S £ -~
£ 3 ° e |
£ = P
€ E 20 EE 207 /
s < £ 5 /
T -~ |
i b w0 ]{W
10 wn J
1
0+ T r r 0 T T T T r
0 100 200 300 0 100 200 300 400 500

Total S-777469 conc. (LM) Total 5-HM conc. (uM)

Fig. 11. Enzyme kinetics of 5-HM (A) and 5-CA (B) formation by human liver
microsomes in the absence and presence of 0.3% BSA. Data represents mean + S.D. (N =
3). Open circle and square represent the formation velocity of 5-HM from S-777469 in the
absence or presence of BSA, respectively. Closed circle and square represent the formation
velocity of 5-CA from 5-HM in the absence or presence of BSA, respectively. Points are
experimentally determined values, whereas lines are from model fitting. 469; S-777469, 5-HM,

S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.
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(A) 469 (B) 5-HM
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100 0 (} e 100
~_~ O o~
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Fig. 12. The effect of 0.3% BSA on the binding of S-777469 (A) and 5-HM (B) in human
liver microsomes. Data represents mean + S.D. (N = 3). Open circle and square represent the
unbound fraction ratio of S-777469 in the absence or presence of BSA, respectively. Closed
circle and square represent the unbound fraction ratio of 5-HM in the absence or presence of
BSA, respectively.469; S-777469, 5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469

5-carboxylic acid.
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(A) 469—5-HM (B) 5-HM—5-CA
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Fig. 13. Enzyme kinetics of 5-HM (A) and 5-CA (B) formation by human liver
microsomes in the absence and presence of 0.3% BSA. Data represents mean + S.D. (N =
3). Open circle and square represent the formation velocity of 5-HM from S-777469 in the
absence or presence of BSA, respectively. Closed circle and square represent the formation
velocity of 5-CA from 5-HM in the absence or presence of BSA, respectively. Points are

experimentally determined values, whereas lines are from model fitting. 469; S-777469, 5-HM,

S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic acid.
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Table 7. The effect of 0.3% BSA on the enzymatic kinetic parameters of 5-HM (A) and 5-CA (B) formation by human liver microsomes.

(A)

Total concentration

Free concentration

Parameter 0.3% BSA Control 0.3% BSA
Mean CV (%) Mean SE CV (%) Mean SE CV (%) Mean SE CV (%)
Km (uM) 23.0 2.67 11.0 0.66 5.99 23.1 0.56 2.44 5.61 1.24 22.2
Vmax (Pmol/min/mg)  49.8 0.73 48.8 0.69 1.42 50.0 0.33 0.67 48.2 2.33 4.83
CLint (ul/min/mg)  2.17 4.42 2.16 8.60
(B)
Total concentration Free concentration
Parameter 0.3% BSA Control 0.3% BSA
Mean CV (%) Mean SE CV (%) Mean SE CV (%) Mean SE CV (%)
K (uM) 352 19.7 111 6.36 5.75 273 56.7 20.7 79.9 4.19 5.24
Vmax (pmol/min/mg)  19.7 10.2 50.0 1.04 2.07 19.0 1.98 104 49.2 0.90 1.83
CLint (ul/min/mg) 0.06 0.45 0.07 0.62

K., apparent substrate concentration at half-maximal velocity; V.x, maximal velocity; CL;., intrinsic clearance; CV, coefficient of variation.



3) CYP2CO #il#a x F# 32 12351F % 0.3% BSA IRNNEFD 5-HM, 5-CA AR ZEE)

CYP2C9|Z & % S-777469 DAHHIZ KT T BSA DB A fFEd % 728, CYP2C9
FAHA X SR I23UN T, 0.3% BSA 2 RN L7ZIKED 5-HM, 5-CA k% fRaiE L7z,
AGRER 23V T, 10, 100 pM S-777469 7> 5 D 5-HM, 5-CA A& 2 HIE L 7-.
ZORER, WEAEEREICBWT, 0.3% BSA HRINC XL Y 5-HM Bk 1 2.3 f%
FH- L7 (Fig. 14). £7-, 5-CAERKICH W TIE, 0.3% BSA RMIZ LY, 5-CA

ARG ITZFNZEN 2.8 ~32 % EH L7z (Fig. 14).

(A) 469—5-HM (B) 469—5-CA .
0.8 - * R 0.04 - x3.2
%w = OControl x2.3 2 O Control
() m0.3% BSA 53
SE 06 1 ’ 28,0 | moemsa
=3 -
2 E * £ ®
EE 04 x2.3 ggom x2.8
= o—
23 EE
Z E 02 « Eo.01
& S
w T
0.0 T 0.00 T
10 uM 469 100 pM 469 10 uM 469 100 pM 469

Student’s t test, *; p<0.01

Fig. 14. The effect of 0.3% BSA on the formation of 5-HM (A) and 5-CA (B) by

recombinant CYP2C9. 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469

5-carboxylic acid.

% 3T CYP2CO fi#ax &I 5 5-HM, 5-CA AR KIE KRR NEE D

4

&
S
N

%
I

HITEIZ U T, BSA N S-7T77469 (it 2 LT 2 Z E BN E o 72, £ 77,
IHETO FBROBETOREE, b M Ms <0 P450 #H# % B35BT, BSA I
INTEPERGRES 2 A5 L PASO iEMEZ M 95 Z E A RIBINTWAD. £2 T, b



ME Ms IZZ<EFERTWDL EHEIN TS 4 HEORHEENBRAE HWT,
S-777469 I K IF T RSN D 52 %8 4 Fisik L 72 (Rowland, Gaganis et al. 2007,
Bushee, Liang et al. 2014) . A#RBRIZIHB VT, & MTFMsIZEZLGEND Z &N
WEINTND0~30uM OT7 7% RUEE, a-V / LUBE, A LA VR, U R
FUBEMHEH LZ. ZOMEE, 5-HM A5 L OV5-CA ARt L bic, RSN
DI FERAFIN AR EAIME T Uiz (Fig. 15). $£7-, @M AR E IR
5 A FERBIENIED ICo fEZH N LT 2 A, 7T7F RUERD ICs H it H K
<, MRHWERICXTT 5 ICs EIZZIZ416.2,3.0 uM TH -7 (Table 8). =
512, 5-HM I KU 5-CA AR 2 AR IR NIER D ICso A L L72 & Z
5, B TORSEEVREIZH VT, 5-HM BRI LT, 5-CA AERIZxT 2 ICs
EAME L, B-CA AERA K 0 RENENIEE DIRE 231 5 2 L AVRI S 7.

(A) 469—5-HM (B) 5-HM—5-CA

120 4 -B-arachidonic acid 120 1 -E-arachidonic acid
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Fig. 15. The effect of fatty acid on the formation of 5-HM and 5-CA by recombinant
CYP2C9. 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA, S-777469 5-carboxylic

acid.
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Table 8. The ICsq values of each fatty acids for 5-HM and 5-CA formation by

recombinant CYP2CO9.

Fatty acid ICs, for 5-HM production (uM) ICs for 5-CA production (uM)
arachidonic acid 6.2 3.0
o-linolenic acid 12 4.2
oleic acid 20 5.2
myristic acid >30 12

ICs0, 50% inhibitory concentration

i

R
%,

A B

)

ARFETIE, S-777469 LR D in vitro/in vivo TEfED K% 5-HM B L O
5-CA LRI B 2 SRS D[R E & & b TR L 72,

9, 5-HM B LU 5-CA AT 2 EREER L FRET 2720, S
FRIEERFOMH AR A RFT LTz, £ OREE, WAL P450 DOEREFEBLZ
F72B-NADPH 77£7E F CAR T 5 Z E N B L 72 o 7= (Fig. 5) . £ 7=, &5E P450
FHA R ISR d6 JOF P450 BEEHAI S L < 135t P450 ik a MW7 Mat of 2R, mifk
A O E PRI IR B R A DN TR < B> 5 CYP2CO (IC X W fillit =% 2 & 78
&b 72 -7 (Fig. 7, Table 6) .

ZHVET, b M Ms <0 P450 M 2 IR IC VT, CYP2CO 2T LH e T %
% < OFEYRITER OMBTEESME 7 V7 I AV mET22 &, 77%

RUBoA LA U EORNEMRSIENBRIC L VG725 Z L h@mEsh T
V% (Yao, Chang et al. 2006, Tang, Lin et al. 2002, Wattanachai, Polasek et al. 2011,
Wattanachai, Tassaneeyakul et al. 2012). Rowland & 1%, CYP2C9 #H# x E%3% & FH >
T, 15uM 7 7F FUg, 3uM A LA U BB X3 uM U ) — VBRI A VATR D
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CYP2C9 |Z L 0 Rt 2521 F 2 51T AM A3 phenytoin O 2 B ARIICBEET S
Z &, F72, BSA B ERESIRNMRIEGRIKIC X 2B ATEFENRZHERIED
Z L&A L= (Rowland, Elliot et al. 2008) . PN{EMERSENEIAEEAY Z 41 5 in vitro
RBRARICEZLEENDHRARTZRITITA LN E 2o TN, ZhbEHE
WA I IR ) OFSOA X a_X— g VKO REY X7 BT 5 U
JRE MBI D EBEZON TS, E5IZ, & MNF Ms 2B 2 5B D & A
B0, B ey MRENIOTIRIC L > TR L5, 77 % NPT
329 uM, F LA EEIT67.3uM & STV % (Rowland, Gaganis et al. 2007,
Bushee, Liang etal. 2014). %7z, fiiET7 V7 I 0EI 7 v Y —AEEFHAIERT
LIENHOBNTND. 201w, MFET7 VT I T K 5 K AEHEERTEE D
) PRI, B L 72 IEAIRIC K D ILFEM R OB IZIT T, Ir7mY—4
WA ES DM REIIER & R OB EZEEB S5 eZEx bbb, £
ZT, OFIZ, S-T777469 RHFH KT TMIE T VT R B LRSI O
R L7,

b MIBWT, MET AT 2 ATMBETICHK 3 ~ BWIREZ EN TWVD Z &8
HMHNTWD (WIS, BTy —27 v 5, 1989). 7=, b MTh#
FOTNVT I VERITIMIA SN TR, Ty MZBWTIE, FgT7 L~
RVEBEEFMETTATIVCERED 0083 FThHhL I ERHEIN TN
(Poulin, Kenny et al. 2011) . = Z C, AHF5E T, 0 ~ 3% BSA 177E F TD 5-HM,
5-CA A REEN 2 et L7z, ZOfEE, BSA OUSHIIEERFHICEEIREHT-
® 5-HM, 5-CA ARGHEEN EH- L7 (Fig. 10). %72, 5-CA AERGEHE %L T
bR E BB S 72 0.3% BSA FRINEFIZEHBV T, 5-HM, 5-CA ERkiFo
P450 & DEIFNMER K O R E A BT L7z, Z OfER, 5-HM AR L
T, 0.3% BSA INC X V0, Vi TENIZE BN 22025 721 DD, Koy EIEHT 24.2%

F T L7 (Fig. 13, Table 7). £7z, 3% BSA FiIEEICH VTS, Vi fEI &
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O K DO ZE B L [FRE T - 7= (Data not shown). —J7, 5-CA ZER%ICES LTI
0.3% BSA IRINZ LV, Vinax 1359 259% 5, K 1359 29.3% £ TR F L7=.
F70, S-T77469 % AW T, S-777469 O —RACHSUGE L OV R AH UG T & IE
T BSA OBERGE LT, TORRE, BSARINIZL Y, BSA FEUIMIFC #E L
T, 5-HM A=k &ld 2.3 f#%, 5-CA ARk &I% 2.8~3.2 1% L& L7 (Fig. 14). %£7-,
t MWET VT I, Ty MIET VT I RIS K> THOREERR O
IXR® 57 (Data not shown). LLEDFEERN S, BSAIEL, 71 Y —AfFE~
DEEEY OBAT 2R L, in vitro sABRIZI T 5 b MU AR O T IR
EMETELZEMARBEINT. 51T, 5-HM B KOV 5-CA ARUIZ KIFT K8
NENIBE DR 2 MAE LR R, SRS LT 7% FUER, ol / L Umg,
LA VBB IO U AF UERIEA T 5-HM, 5-CA k% fLE L= (Fig.15). =
7z, 5-HM, 5-CA ARt 2 RSNENIED I1Cs D Ll &, 5-HM ARk
LT, 5-CAERIZL Y REBMBICLIMELZITLZEnHLNERoT

(Table 8).

HE, R RIS OTEMEEAL A Y & 9 BEA PEANIAH S O Ky 84
RS, RIS OTEMEALLIMIRE G, S OMER E 22 bS8 5
A PHEFEANIABSIED Vo 2R T SEDL 2 ERMON TN D, AEIOR;
FEns, BSA IINZ LY, 5-HM AMIFICB W T Ky EAME T L7722 &, 5-CA

AERIRFIC BV T Kn fEDME T, Vi B2 EH L7722 &5, 5-HM B
BEAHI7RBAE, 5-CA AMBINEH AR L OHERANREELZZIT D 2 &N
Ex b, &6, BEORHEMBRICEY 5-HM, 5-CA AR FHE L7
Z L, INECTRBIEMEEIIEA NI PAS0 kT E A2 THET S 2 LA S
TWAZ EMND, in vitro RERIZEBWT, WA OARITESHIEREIC X
HORRIEEZZIT TND Z PRI, —%, BSARINZE Y Vi fE
EF UERNIRZA 20, Walsky H1%, B MF Ms 38X O UGT2B7 (uridine
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diphosphate glucuronosyltransferase 2B7) #H#i x B#52 12 2% BSA IR ZIRINT 5 Z
L ¢, UGT2B7 |Z X % atazanavir ® 7 )V 7 v S5 HEEEE O Vo B2 BSA
FEMMEFIZHE LT 2.2 ~ 34T 5 Z L 2 L TWDH A, £ OEFITH
M EIT I T2 (Manevski, Moreolo et al. 2011) . 4%, EEMD I 7 &
Y — MEASOBATIREERCIMIE 7 V7 2 N2 X D IRIGREEREAEH,
BESR & X7 ORIEZEAGR EOBLEN G, MIET VT I I K DEERIEMED M
EABD=XLPRAS D ZENEEND.

SEIOFHERNE, & M Ms 35 LU CYP2C Fi#L % BRI I\ T, BePEEIE M,
DIRFNZEED % CYP2C DREFHEAEN NAEMERBIRININE 72 &2 10 il
BEINTWDLIEDRRBEINT., 2D, 5%, LVEERBHEEERLD
b MU AR Z TR 2I121E, B FAFMs 722 & in vitro fUBCRICHLIE 7 V7 2
CEBRMT D EE BT, MiET VT T K D ISR O SBLTEE O A E)
Br 2T 2 ERHDL LB ZHND.

HEHI FLo

ARETIE, £7, BRUEEELORBNEEGT 5 CYP2CI 73, S-777469 DIUH
G35 Z R bNE otz e, TAT I UL LAIEHEEBRTIE
T TO S-777469 RHERBR OFE R D, in vitro 3B RIZI5U T 5-CA AR Tl
TR RN, in vitro 3RER R TOD CYP2C9 DFEFEMERE P BV BIZE X
NTWD e LI i=. CYP2CO #HHL X [ IZ BSA #7252 & T
S-777469 Ot MO FTRNEE Z W\ ETE7=2Z &ann, BEEELOE MY
B & KR & < TRl 2120E, invitro BEBRCR TG T VT I RN 570 L
in vitro RERZOMIET VT I v, WIEMIER G BEEHIET2 2 L NEETH
LT ENRLMNERST.
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% 3%  HepaRG Mifldis LUt MiTMlafhi~ v 2 & v 7z S-777469 UE# T

TSR 2 10 5 PO R dgs TH 5. —J7, FFlDs D B S 7= iF A
feid, B2k, SUMICEMHREL KD 12, ZHET, FHMiao By ke
Z invitro 500 T CE < HERFT 5 2 & 13D TR EETH - 7= (Ambrosino, Basso et
al. 2005). IT4F, FWREH (R#2 VT T R, @A) 12B3 5 R Tl
PEW D72, FEx @ invitro SERROBFE TN TV 5.

HepaRG fifidid b AT R DR ML TH ¥, P450 <2 UGT 7 & D HEM G
FEROFBLEN b MFERIZITWZ & RE I TS (Hart, Li et al. 2010).
Flo, TAT IR N a—ADGEME EDIERENRERFSh TV 2L, £
7o, B MTMARICHE L Try MZEXDIEE2E D72 0nZ eI Tn
% (Gripon, Rumin et al. 2002). t FMiF¥ 2 7~ U 2%, BB L IEFEANC
L VIFEEZFRESELOERE~ T RIS, b MM EZBETS 2L Ty
AfFHIEE & MIFIR CEBSE-ETAEMTHD. I NET, #oEe b
XA T ARERINTEY, WTFNLOok MNFXF AT D RIZHBNTY,
b b P450 23~ 7 AJFIRICHEBL L T\ 5 Z ERMAEFICE FT LT I URHWE
NHREDE MFIBROBRENHERF SN TVD Z ERRE SN TW5S  (Hasegawa,
Kawai et al. 2011, Kikuchi, McCown et al. 2010) .

INETORBHERNS, S-777469 (28T 5 invitro/in vivo X 7' 0 7 7 A
VO FEEED IR, in vito SERRICEWT, WIEMRESEIEMERZR EI2 XY
S-777469 FEHHIZE> 5 CYP2C9 DREERERENMBIRICBIZR SN TN D728 LR
BEN-., £, MIET7T VT % invitro RERICEHINT 5 Z & T, b MUH
WAERR DT RIMER RIS D Z LR IS, £ 2T, AETIE, S-777469
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EETNAEYE LT, TAT I WO RHE T\ 5 HepaRG i
L MNFF AT~ U203 MW AERR TRIZH B REE L 7=,

28 EBRMERS L OERRTIE

FH1H ALEE L UREE

S-777469, 5-HM I L UF 5-CA |3 s R A A TR S e, & R
FE A IZ XenoTech, LLC X v A L 7-. HepaRG i@ i Gibco-Life Technologies
(Grand Island, NY, USA) L VHEA L. & MFF A T~ RIS T 2=y
7 A3A F (Hiroshima, Japan) & VA L7z, & OfthdOFA3EFs L OVEEE IS HPLC
M, LC-MS/MS Ml & % W3Rtk O Tl 2 L7z,

H2H b MEGEITHIN IS KO HepaRG MilliZ 31T 5 S-777469 {4 & Al b

b b EAE AT I 1x10° cells/ml O FEIC T William’s E 55Ht (pH 7.4) (20
72, 30 uM S-777469 & & N IHFSIFMIBIZESII L, 5% COy A > F 2 _X—H —
N 37°C 12T 4 RIS 72, —75, HepaRG flifidiL, #HIEIZHE-T, 1
WRREE2E L=, £9°, HepaRG™ Thaw, Plate, & General Purpose Working Medium
|2 T HepaRG #lfiz @i L, 1x10° cellsiml DIEEICTaF—4 2 1 Ta—h L
7L — NI L. 20%, 1, 4, 6 HEICEHIRER L0 HepaRG™
Maintenance/Metabolism Working Medium Z %00 L7-. #8658 7 B 1%, Bz fRE L,
30 uM S-777469 547 William’s E 551 (pH7.4) Z¥RMIL, 5% CO, A > F 2 _—
X —WNT3I7°CIZTARFIS ST, B, KB LTz 4fEEOTE h=hKV
LTI L, OSSR Z 10 43R 3,000 rpm (& Tl L7z, JIEILES 2 345 2
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LC-MS/MS Z AW EEDOIE|ICHET S,

FHIH Ay br—vw U RABIVE MExA T~ T RIZBIT % S-777469 H4)

AREN) SR TR B 2 RO R AU B SRR I E T B2 OKEE T THEE S
7o. ARBRIZBEWTE, vy hr—~vU A& LTE MFMEZBAE L T2
W R4~ 7 A (Severe Combined immune deficiency <7 %, SCID vV ) %
R L7=. F7=, S-777469 1% 0.5% MC /KIFIEIZ 1 mg/ml & 722 K 5 12k S
7o, BO%GHY T &2 HAWT, 10mglkg O E T S-777469 ik = v b o
— U ABXOE MFF A T~ v X ZHENICMEIRE DG Lz, %505, 1, 2,
4,8, 24 Hfil#%, ~ 7 AL Y 7T (A KA ® Mylan, Osaka, Japan)
L, ~XU v MU v AME LT T AFEME (Drummond Scientific
Company, PA, USA) z W TR EffIkeS LV 25 uL A#8Rif L7=. ik i, 1,000xg,
4°C DT, 10 3 O Dy Bl 21T o 72 & C O MSEY > 7V IdfEHT £ C-80°C

WCTIREL. BIEITE 2 =8 28 LC-MS/IMS 2 W EEDEIZHET 5.

FI3H AER

BA1TE b MEFEATAIN IS XU HepaRG #liIZ 33 1) 5 S-777469 1Rt A= i i

b MU AR TN %D HepaRG il A HME 2 MGEd 5729, b b
FEIFAIIE S O HepaRG Mz 31T 5 S-777469 A &t L 7=, = Ok
B 2oy bob MERFMIIZEBT D 5-HM A% &E1E 5, 6 nmol/million cells T

& - 7= (Fig. 16) . —J7, HepaRG HiEIZ 351+ 5 5-HM k& 19 nmol/million cells
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Thv, v MRAETFMIaD 32~38 &~ Liz. FERIZ, 22y hO b MRS
AAEICF 1T D 5-CA ARk &% 81, 98 nmol/million cells TH->7=. —J7, HepaRG
FIZ 31T 5 5-HM A Al &1 859 nmol/million cells TH v, & EFSEAT D 8.8

~11fEaEmrR L.

(A) 469—5-HM (B) 469—5-CA
30 - 1400 -

1200 A
1000 A
800 -
600 -
400 -
200 -

25 1

20 1

15 A

10 A

(pmol/million cells)

5 4

5-HM formation velocity
(nmol/million cells)
5-CA formation velocity

0 0
Lot A LotB Lot A LotB
——————— HepaRG ———————— HepaRG
Human cryopreserved cells Human cryopreserved cells

hepatocytes hepatocytes

Fig. 16. Metabolite formation of S-777469 by cryopreserved human hepatocytes and
HepaRG cells. (A) and (B) represent 5-HM and 5-CA formation from S-777469, respectively.
Data represents mean = S.D. (N = 3). 469, S-777469; 5-HM, S-777469 5-hydroxymethyl; 5-CA,

S-777469 5-carboxylic acid.

B2 arhr—AvURABIOE MFF AT~ 7T RIZBT D S-T77469 3

EhRERER

10 mg/kg S-777469 =1 b —/L~v U ZABILE MFF A T~ 7 X (TH[H
A G- L7c# D S-777469 6 X O o S Hh iR EEHERS 36 )L Y PK parameter
% Fig. 17 B8 L U Table 9 |Z7k3. = hr—/L= 7 R(2HIT 5 S-T77469, 5-HM
BLO5-CA D Crax [EIZFHF1 283, 41.3 8110 49.3 ng/ml Tho7=. F7z,

ay hr—)L~ 7 ATEIT D S-777469, 5-HM 35 L TN 5-CA @ AUCy EIZENE
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A1 1410, 164.8 35 L F 214.0 ng-hr/iml TH -7, —F, & MNFF A T~ U XZEB1T
% S-777469, 5-HM 1 L. (85-CA D Coax fELIFZ 11241 1739, 262.7 33 £ 111383 ng/ml,
S-777469, 5-HM 5 L OF 5-CA @ AUCu fEIZZE4 6701, 774.3 35 L TN 17143
ng-hriml THo7=. 2 ba—L~<vTRABIUNE MNFF A T~ T R IZBWT,
S-777469, 5-CA 15 XN 5-HM 28 EDORELERRER L7202 Matd 2729, 3{LEW
D AUCy DBFINZXTT 2 KA D AUCy tbEHH L7, TO/RE, 2 e
—)L~ U AT D S-T77469, 5-HM 35 LY 5-CA @ AUCy, thiZEh£i 78.8,
120 BED921% Th o7z, —J, & MNFF 2 T~ U RITH1F 5 S-777469, 5-HM
BLOB-CA D AUCy LtLiZZn£1 27.2, 69.6, 3.14%TH Y, b hERHMWTH
% 5-CANE MNFF AT~ ATRbEEEICHRE S,

(A) Control mice (B) Humanized liver mice

400 - ——469 2500 -

——469

—-5-HM —e-5-HM

T 2000 4
300 +

1500 +
200 -

1000 -
100 A

500 4

Plasma concentration (ng/mL)
Plasma concentration (ng/mlL)

0 6 12 18 24 0 6 12 18 24
Time (hr) Time (hr)

Fig. 17. Mean plasma concentration-time profiles for S-777469 and its main metabolites
after a single oral administration of S-777469 to control mice (A) and humanized liver
mice (B). Data represents mean = S.D. (N = 3). 469, S-777469; 5-CA, S-777469 5-carboxylic

acid; 5-HM, S-777469 5-hydroxymethyl.

53



Table 9 Pharmacokinetic parameters of S-777469 and its metabolites after a single oral administration of S-777469 to control mice and

humanized liver mice.

Control mice Humanized liver mice
Pharmacokinetic parameter
S-777469 5-CA 5-HM S-777469 5-CA 5-HM
Crax (ng/ml) 283 + 60.3 493 + 4.04 413 + 777 1739 + 3323 1383 * 3365 262.7 + 5254
AUC,; (ng-hr/ml) 1410 + 119 2140 + 1561 1648 + 23.03 6701 + 4704 17143 + 5225 7743 + 595
Tiax (D) 1.0 (0.5, 2.0) 4.0 (4.0, 4.0) 2.0 (2.0,2.0 1.0 (0.5, 1.0) 4.0 (4.0,8.0) 2.0(1.0,2.0)
Percentage of AUC,
78.8 12.0 9.21 27.2 69.6 3.14

to AUCqy;, s-777469+5-ca+s-Hm (%0)

Data were expressed as the mean = S.D.
Median (min, max) was presented for T .« values.

5-CA, S-777469 5-carboxylic acid; 5-HM, S-777469 5-hydroxymethyl.



52 FEE TIZRUVWT, S-777469 (2381 5 invitro/in vivo [ 7' 2 7 7 A LD
TeBEDJREIE, in vitro BEBRRIZIBWNT, WEMERSHIENEEZR S L0 S-777469
RENTB 40 5 CYP2CO DFEERERENMBIRICBIE SN TN Do LR S Tz,
F7z, MIFE7 VT I H CYP2C AEMED A LIZER 5 2 L AVRIR S 7.
Z T, RETIX, S-T777469 27 NFEME LT, TAT I 3 WMOMER R
HINTWD HepaRG Ml KO MiFF A T~ T A0 e MU AR TR
HRDFREE LT,

F9, 20y FOb FEFEFHIILE X O HepaRG il 2 VT, S-777469 {#f
WA R R A B L7z, T OF%E, HepaRG Ml IT 5 5-HM AL &Lt bl
fF#ifao 3.2 ~ 3.8 5%/~ L7= (Fig. 16). F7=, HepaRG fifdiZF1F 5 5-HM 4
pEIL e NGRS ITAR O 8.8 ~ 11 5 &~ L7z,

OFIZ, A=A TZABIVE MFF AT~ T RIZET D S-777469 fR
HER A LT, ZO/E, 2 ha—~ T AT, 5HM BL O 5-CA
D AUCy HIZENZFh 9.21%F LT 12.0%% K L, 5-CA 1 5-HM & [FIFEE L
RS- 7 (Fig. 17, Table9). —J7, & MFFA 7~ XA TiX, 5-HM B
L UV5-CA @ AUCy T2 Eh 3.14%35 L 10 69.6%% <L, & M ERH#HTH
55-CANE MNFFXF AT~ U A THRbEEEICHRE SN,

AREDORFHER) G, HepaRG fildis LU MFF A T~ TR L LbiZ, B b
BRG AT AN L U C, S-777469 O FAUH T % 5-CA % X U SR T
HZENTE, RIZBIOAREY T n 77 A2 L OVBERSS THTES 2
EWRBEENTZ. Lo, B MBI T r T v AV EREE S TRIT 5120,
A5 DR A R D LB B 5. HepaRG Ml Z V7= in vitro TOH!
Wi, RO ERDO B ERFTTE D720, REWOERCIRI PRI



B MEEIREECTH D, —J, B MFF ATV ROBERELT, U R
HR DT AN FRAF S 2 ATREMEDN B D, B S U &6 b O ETEIC
ERTL2DBEET A2MERH DH. ZO7), EIHRLFHBICENTE, W7 v
TIvEEMLUIZE T Ms X2 HepaRG #ifid, & MiFF A T~ 7 X & HWTHRE
WIRE M OFE R AR AICHRIEL, b MU ZRBER THT 52 L NEEh
L. iz, EHF, b MTMEEZ =ZROTHICRBIE RS 5 2 L TEMENEED
HIROTT AT IVEREOHEMSELNL Z LBHRESNTND. 2D,
Sk, b MU AR TN S 2 RGIEE £ TR OIS L & B S
5.

FoHHI FLo

HepaRG MIfIZ IV T, b MEGFEITMAL & i LT, S-777469 Ot bk =W
T D 5-CADERENH L L. £72, & MFF AT~ RZEBIT D S-T77469
DOERBMIE, B b EFEE 5-CA ThH-o72. HepaRG vt MNEFF AT~
AR E, TAT I UERBPMER S NTCERERRIL, BRRICBTA2R@Hm e 7 7
ANEIDREEGS THIL, X02eEEMAR, EELEREOBREIMICE
BRCE D Z &Nz,
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oA

IHRET, ZLOEEMITBNT, REMWICZ2EEREEMRFIZN MO T
W5, E7z, REMIBRECERICHE L TE DDI AT v v v b2 F T 5 ER
mbFAET D2 E b WME SN TS, T4, BEM I LU DDI FEUZ KIEFR
A OFEITIFFITIER STl Y, EERLEM{LEY DL etdk U DDl R
T e G b B OMERENICHER T 5720, FERIREEN D B MM
WA E < TRIL, ZaMEB XU DDl AT vy v MW KT TR 02
EREETHZENEETHS. Lo, ZRETOHREND, B MFMsE B
PR AR 72 & in vitro 302 I 7o FERR IR Be S C ORI /34T Clik, Fesrice
MG Z TR TERWEARH L EPHALNER-oTNS. 2D, X
0 24200 DDl ART > v v VOIRWESR G 2 AT 5 ¢, JEHREMToOE
MU O T RGN LIXEHE TH 5.

S-777469 1%, CB2 ZAKITEIRIIHEN T oMM ke TH Y, PHIERIVE
MOENT b E—MER G, FREEEREE LTHE SN TS, B MFMs B &
O NG 2 D72 RE 0 OFE R, 5-HM ARG & L TRt S,
5-CA OAEEITEIRD 1% R Th-o7=. —77, b MEIC T 5 FAHMIT
5-CATh YV, Eidinvitro iRz AWz MO THINKRECTH 72, =
ZTC, AWFETIE, LVLAETDDI AT Yy LORWERGARICER S &
MUY 7 2 7 7 A VO TRNGE R E&2 BRI, S-777469 123\ TREw bl
in vitro/in vivo OB 7 0 7 7 4 L O TREED JFIK % 8 U, FEREREREICE
F % MU AR O TR 23 M BT REREE 21T - 7.

55 1 B TlE, in vitro/in vivo O 7 1 7 7 A L OO R 2 T ARG
W) O FEFEMESCFLE B o BOG ] 72 & in vitro SRBR D 44, in vitro ARER TIX T
N EE RIS DT 2 CITEKR T 5 Z E0nn, £F, REoOEHEER X

57



Win vitro (23617 23RBSO 4EOBLEN D, (@7 v 7 7 A VO TRBED
JRIA 2 kG A L7z, S-777469 O BRASEYEHRERER T15 b7z S-777469 F L UMY
W) DA & el U7 fE R, S-777469 18 X OV T OE) O T I -1 1 X
FIRRECTH O, RHtITmEh CER- L2V ERWALMNE otz F, B
MR ORE(ES OB EO NG, AR TIEE G &0 10%75% 5-CA
IR SN Z LR S iz, 72, S-TT7469 DGR IEY BN REFRER D5 >
DHEZZ S AT S-TT7469 DTN F fc RKIREEFS LUV 5-CA D T fEIZ B EURETH
& Tz in vitro fREI2 54T 2361 2 FEIRE B L OISR & FIEETH Y,

SRR R OSERICEE 5 in vitro OFRBR S RIEIZ A2V 2 VR S T,
INHDZEMND, S-TT7469 (ZR1T 5 invitro/in vivo O 70 7 7 4 D
TeBED L, in vitro FRER CIE TSR EEZ2 — RGBS ER TR E /-2 &
MR EEZ BTz,

F2ETIE, b MFMsBLUE MEHAMIIZISN T 5-CA LR Pl TE
72 T2 JRR % 5-HM 35 TV 5-CA A RIC B 0 2 M AEIEE R DORE & & 0 TR
FtL7z. £7, 5-HM B LU 5-CA Ao 2 EREEEHR 2 FE Lok, M
R ITIRYEEIE S ORHIZIR S B D CYP2CO IZ L VAT 5 Z & BB 67
Elpolz. ZHVET, in vitro BERRIZISIT D CYP2CO D it fiys M4 13 i i 77 v~
LURHNEMERSEENRRIC L > TR T L2 ERRESNLTWND. £2T, D
T2, S-777469 RN KT TIIME T V7 I B L OREEROZEZ A L

7=. TOFER, BSAIX, b M MsIZBWT, 5-HM £ X OV 5-CA ARG RED
K fE 2K T &, S-777469 ¢ L < 1% 5-HM & CYP2CO OFFEA B E sS85 =
LAVRIB STz, £z, CYP2CY #l#fax BERICTH\ T, BSA FEIRMNMAC#E L
T, BSATRNEF D 5-HM I L O'5-CA LR B3 | 27~ LT ¥, BSA L S-777469
Ot MO THREZR LSE5Z NP ontliolz. E5HIZ, 5-HM B
L OVB-CA BRI RAF T NIEME R BRI D52 B2 Mt LI R, 77 % F Uk
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KoV /LB SR ORSEIRIIEED CYP2CY (T X 5 M 0 £ R 4 PRE
THLZEBAOENERoT. LLEDOFRERG, in vitro BMERRIZIWNT, HIENE
RGN 72 12 L0 BRIEE SRS ORI BI 5 CYP2C9 DEERIEEEDS FIHIRY
ICBZEINTWD Z eI n/z. S, M7 V7T IV iEIse Yy —2A
N~ D FEE HEM DORATIRHENE I RCWAEEAB IR R EE I L 0 CYP2C9 fil s
PERF ESED Z eSS, 5k, LU MES < BIEEELO e MUGH
WA TRIT 51X, G 7 V7 IV iRine MNFMs e E2 WD Z &2k b,
in vitro ERR DT LTI v, NEMIEMI S B2 HIHT 22 L NEETH D &
Zzx b

#5503 BT, S-T777469 ZETNVFME LT, TIAT I U aWntER S
HepaRG s L OVE RMFFX A T~ v A3 b MU AR TN 2 G %
To7-. ZOfEE, HepaRG MifEiZH1) 5 5-HM 35 L OV 5-CA &I b bl
R L CRafEE R Lz, £72, B MFXF A T~ 7 2B 5 ERHW
1%, BB TR oz Eh ERE TH H 5-CA TH Y, HepaRG filat
MFF AT ~0 g e MGEHERRTRICAHNTH L Z &R shi.

AMFFETIL, S-7T77469 (ZF\VN TR B AL7Z in vitro/in vivo ORI 7 = 7 7
A NOTEBEDIFIN Z ML, FEERREMEIZIR T 2 b MW AR O TR 23
M ERIREDREEZ AT o 72, Z OFER, invitro/in vivo [ TR HiL7z S-777469 1%
BT e 7 7 A VOTBEOJFIAE, in vitro FRERSRIZEWT, CYP2C9 O fiiyh
PERWIEMER BBV SIC L VAEINTWE 72O THLZ L2 HMNnIT L
72, 72, MET AT I UWME R Ms <° HepaRG flifil, & MNFF AT~ A
Tt FERBHITHL 5-CAZ LV EERETHRINT DI ENTE LI NG, E
R ICBWNT, ThHRBRIE, b MUBWAERO TR E 2 m LS,
LV 4T DDl RT ¥ ¥ VORWERGARICETE 5 Z L 2B 5
oo ZNHOFARIE, b MURE O U A 7 O E IS ORI
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D HAD CEBERERIZRD E L HIT, B TO PAS0 OREREMEIA O HARFZEIC
TNLOHLDEEZBND.
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EIf33

AR ST DB R BRI S AL BRZEMIIERT M ENRRITIEE IV T, B
TR A FZEER 2R T =2 | S-777469 Ot MU A R BIT 2 72D
R Z E L DIZbDTT.

AFREMKZDIZHTZY, KX OFAEL LT, ZTFEEHY £ LBERKTY Y
TBRFAHIER B KB AEICEA TR OE LR LET. £, KXo L
LT, ZTHEAEBY £ UIMEMERRY: EHEPEESR BRI AR LOFKRY:
ARG P e BRI A PRI OBE R LET.

HEAERL RS BB AT e R LIRS SSE A SIS, MU RIS 72 0 #i6 2%
R THREEZWLIES L EBIC, RREROERZG ATV EE £ L. #HA TR

WoEERLET.
WRFERRL RS SR EhRe A se =RGEAT AL AR L, RSUERRIC 72 0 #&4h A

BRIWE L TZEAVWEEE, Z2IXERHOBEZR LET. £, BRI R 3K
L0 T2 e A R VN v ot oWl o o U G S W15 N1 o¥a S A O N 1 v
BT, BroZHlEEZFHOVWEREE, ZZIEoBEEER L E T

ABFROBATIZH T2V, #hh ZHE DU W o720 TR TP R SR Al BASA
JeRT  HEEHRERFIEESM LA BRI RICE S HEALE L BT R
Hip ANt BRSERTJERT S ENRERTZEERMT G s s Fods JLOMAERHE A

i, WFEZITR KOG SCERICH 720 RE X D G572 Tita & T2 W2,
OMOEILE L BT ET. £/, BIAZDLORIIRE, Tz nwie/lZ& £ L
A BAOIZERT  SMENREIFZEET ORE IR LA L B £

I, FAORFFEICERRZ R L, #ICIEE LT Nz ZEORB R X OMROREHEC L
EH L ET.
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