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TS

AUC : area under the plasma concentration-time curve L% A5 — WRERH dER i fE
BA : bioavailability #0535

BDC 7 v | : bile duct cannulated rat HE V==L —T 3T v b

BLQ : below the limit of quantitation & &R FR

Chax : maximum plasma concentration #x = IfL4E 5

CLy : plasma clearance 1[4t U7 7 X

CYP : cytochrome P450 < F 7 v — 4 P450

DIO : diet-induced obesity 5S4 AT

DI1 : type 1 deiodinase 1 Uit 5 — KPR

DI2 : type 2 deiodinase 2 Uit 5 — KR

DI3 : type 3 deiodinase 3 AUfii 3 — RE%E

DMEM : dulbecco’s modified eagle medium & /X Stk Z8 A — 7 /L E
DMF : N,N-dimethylformamide N,N-3 A F/LHRNLLT IR

D-T4 : dextrothyroxine sodium T ¥ A huFax G hIJ 7 A

EDso : half maximal (50%) effective concentration 50%7H Zhie &

ESI : electrospray ionization L7 hr A7 L—A % A4k

FBS : fetal bovine serum 7 Vg RMIE

GA : gum arabic solution 7 7 E7 2 AR

HDL : high-density lipoprotein HILE U R & /37

HMG-CoA : 3-hydroxy-3-methylglutaryl coenzyme A 3-t Ra X -3-AF /L7 /L HZ Y
/L CoA

HPT : hypothalamic-pituitary-thyroid K T8, T HIR R
HRMS : high-resolution mass spectrum =/ fEHEE & A7 fL

ICso : half maximal (50%) inhibitory concentration 50%8H 5 i fE

IR : infrared spectrum ZRAMEIL AT KL

IS : internal standard PESIEHEDE

i.v. : intravenous FFIRM

LBD : ligand binding domain U % > RiE&EML

It

LC-MS/MS : high performance liquid chromatography tandem mass spectrometry
Wik v~ s 757 4 —58 7 NERESHTE



LDL : low-density lipoprotein {&XFLE Y AR & /X7

MRM : multiple reaction monitoring ZENGE=HX U 7

MS : mass spectrum HEAT [L

NADPH : nicotinamide adenine dinucleotide phosphate =2 F > 7 I K7 5=V X7
LAF R R

NBS : Mbromosuccinimide N-7B2EARA7 A I K

NMR : nuclear magnetic resonance 5 HnE

PAMPA : parallel artificial membrane permeability assay A L JEZz MR SR
PK : pharmacokinetics 34 @EHE

p.o. : peros &

QD : quaquedie 1 H 1[F#5

RCT : reverse cholesterol transport = L A7 & — Lififiiik R

S.E.M. : standard error of the mean #E¥EFRZE

RNA : ribonucleotide VU A%z

RTH : syndrome of resistance to thyroid hormone HUIRARA/VE  ARISIE
SREBP : sterol regulatory element-binding protein A7 72—/ /Liffi= L X > MNEE &
NIE

tiz : elimination half-life {52 -8

T4 : thyroxine FuXxI >

T3 : triiodothyronine VY 3 —RRFm=r

T2 : 3,3-diiodothyronine 3,3~ 3 — KFnr=2

TBG : thyroxine binding globulin Fa X% fE5 a7y

TC : total cholesterol #= L A7 @ —/L

TG : triglyceride ~UZ Ut&U R

THF : tetrahydrofuran 7 F 7t Rm 77

Tinax : time of Cmax  Hiere ML HPR BEIZ 23 5 IR

TR : thyroid hormone receptor HUIRIRA /LE 5 BK

TRH : thyrotropin-releasing hormone HIRRFIE A L€ > ALV E >
TSH : thyroid-stimulating hormone HURARFIE A LE

TTR : transthyretin ~7 > AF LF

UDPGA : uridine 5'-diphosphoglucuronic acid 7V 2> 5"V V-7V 7 v Ul
VLDL : very low-density lipoprotein #A{KILE Y AR /37

Vdss : distribution volume of steady-state EHIREEIZISIT 2 5540 B4
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EEICR T 2EREE(LHER R, 2 S IODHEZEZ Rl & L 7o DI A SRR & MRS -
B 2 s & U 72 BRI BRI L DB UL, Bl s HICEMEEBEIC OV TE L, B
DK 30% % HHOTWD D, £z, MEFTHENEILS ORBIZ K DL TELITHIML Tk
0, SHEEEEPEDRERNEIZBNT, TOTHOEIMEITEYmL R ENTHE
ns,

DML E SRR BB FEE 1 XA M A2 BN TRETH LM, RIC—mERVEDZL LT
b, TORBIEIZ LY BHEAEEBER)SAEEOBE ORI RS M &2 &3 2 L1272
Do LI2iio> T, BIREEALEE O FPHEEREFR2MENS bBO THELEZ BT
Do

BARAEA L FIE O R IIARBE R ERE, S, R, AR, M SO a7
WFELTWD Z ENMBNTWD, FRCIFERTE, &imE, FERFE, EHXREVIC
WL RIE LN G, MHERAICEN L TEIIREWEZ ETSED 2 L [FEDONEE)
PRI TS (Figure 1-1), ZHVE TOEFATRHAN IR AFEIC L0, KEE
YRz 737 (LDL) =L A7 m— V3B RIS & SO IEDOFB %2, EomibE Y
W& 327 (HDL) 22 L A7 m— /L FAOMEZRT Z &<°m LDL 22 L A7 1 —/VIiiE %
BRTHZLETCINDDEREZ T TEAZERRALNIINTEZ210, LEENn-T, Z
WO IRE B EIEDIRFIIRB L FH TH D,
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N\

Figure 1-1. Arteriosclerosis risk factors.
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T, BRANDT A 7 AL A NVORKAIZ X D BATEDZEALNG MR EE) AN R DR %
ZF, 40 A%, 50 At 2 L AT v — U EIX 1960 A5 1990 FRIZT T REAO—
WETZED, BINRELIEREBOREBEED ERMEE STV,

feE BHIEDIRREB LT OEARIIH < £ THARFRIECHEDRELZPLE LT A
TAZANDYEETHDHN, ZONRBT55 TRODIGAEIITEYIEENRIRS D, &l
MIETRFIRIT, 2 OERAF 2 ENn b0 O 7 v—F 125 6b, LDL 2 LV A7 v —
JMETHE LT, a2 AT7 e — LGl ERLE LT 3-t FrXo-3-AF L7z YL
CoA (HMG-CoA) Eiclt#ZlET H AL F L, a L AT m— LRINHESRK & LTIt
BR DRI % [LE§ B e A 4o &fifstls (LY r) E/MEalL AT a— L b TV AR—F —
fEEK (=EF7) B’dDb, NI ZUEY R (TG KFEELTEIT7 77— %
¥, =aF U, n-3 ZMANEMIEIRER EDN D D,

BAE, IREICHVWLN TS L DOIEEIC HMG-CoA #ItFERILERD 7T A X F 2,
VURRBZTFURT MR AZF I ETh D, AXTF U RIEHIT HMG-CoA iEhsH %
[HEST A7 TIERL, FEToal2Te— L7 — 3B TT52 LT, BELKIES
KT CThdATr—LRET L AL MESZ /)7 E 2 (SREBP2) ORI ML, Ik
IZHB T LDL S5 w788 L Tl $ 72> b g~ LDL = L A7 1 — )L OBGAR L
T AL LB, MEDOLDL 2L 270 — A4 K FEHE5 W, LDL =L A7 2 —/L0O1K
TEIRIT 26~30%TH Y, BUED & Z AR BIROBRNIERTHD, —F, IFETHOa L
AT 01— VDAL T 1L LDL ORIBRY R & 237 T HBIEHE ) R4 787 (VLDL)
DERMWEIHIT D Z L5, #RIUICIE TG DR T2 b7bT 2 Nmbh T D,
Z D TG DR TNRITHR L TR 72 < 10~20%F2E Th 5 12,

AL F U RIEANT RIS L BN E D, FIICHG R 2 FA R T H 2 L3 &
7o TWD, ERICE U ANZRZF U IKEIC I THAIR 5 CRESURERS 25 L, 3
CHIRHIE 0, 740 77— MRERTHL7F 747wVl TEHICREMA
FECHEFE S, 2001 EICH EMICTHEHEE L7z 19, £z, 74 77— FRIEH & oPHAIX
JRAEE S & 72 5T D,

%< OKRBERRBRICL Y, 2¥4F L ZHNTCLDLa L AT e — LK T &E5 2L
T, BIREE PR B ORIECHERZME TE 2 Z LITFEH SN TS 25, £ ThH, L
BA N MIER L 0% LMK T S® 5 2 LR TE AR 1415),

ZDE AL TF RIS EOSRMAH Y, LDL 2 L AT a—/L2 1) T IFE
FEE AR ) L CTENAEREZ A L, D ORRRATE 2EANOHBEREEN TN D,



HORARAS VE TR « b ofth, g, b= L A7 a— Al O TG RE, 250
FRBNER N QNS AR E O 7 AR A RE OMERHICIE R ICHEE R R E 2 > T g 10, R
RTIZFECANEHROTFr X (T4) KERIH, EHEREO M) I3—RFr= (T3)
DFEAERITIEFITD 720, P SRR AR LT DI E A SITTF r X S
a7y (TBG) IZHEEL, TOMIZ T AFLF 2 (TTR) T VT I IR L
THEY, #99% TG & L TmHICHTET . #7112 TBG 1L T4 ~OFFtED T3 DF 20
B <, TBGIXMH O FIRIRA VT REZRD D KERK T L8 TW D 1D, o
WIRANVE NLT7 U —RRS T 2 AR —2 — %50 U CEIERFRRIC I SAE L, AR
NTHL S — FEEE (DD 12X 0 REF S AUEMERLo T3 oA s s (Figure 1-2), il g —
REEFICIXIEMR T3 I8 cx 5 14 (DI1), 24! (DI2) &, FEIEMANCAHT 2 38
(DI3) MMFIET 5., ERBLL TV AT ZN 720, DI1 TIPS B e & T,
DI2 JEHRaffdsR, T, BRIk, BgR SICRELTWD 19, FREFRLVEY
DA & PUATRR T,/ TR R (HPT) $i0~7 ¢ — K3y 7 H§IC X o TRt
CHIE S 4L, MmO FRAR VR TSR TS (Figure 1-3), L L, HEASHE
b o BRI AR L o ORISR N~ D BUAT: & ARHHT L - THEFF ST 19, DI2
& DI3 SHIIAN D T3 D=t b o — ) LICEERFEE 2 - LT\ b ESb Tk (Figure
1-4), L7223 CHIIEMN T3 X o HURIR AR LVE REICEE I e, DITIET4 &0
BRMENMEL, ZOFRENIH0ICHE STy, MR O FRIRRSR VE %, RO
FURBR AR LVE U ZBR (TR) &0 L CHRIERIAMIC R e A ER A2 72 53, TR X
BNZREA——T7 7 IV —IZ@/T DY H > REFEEOIERER - TH Y, oL UPD 2
ODBIGFTI— RENTZ 20DV T XA TINFET D, EHIC, RNAART T 7D
HEMZE VWS 20D T A V74 —2 (TRal, TRa2, TRBL, TRB2, TRP3) »3 %1541 T
BY, HFHEMBEICHEBELTWDLIT A Y 7+ —AFR > TN D,
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Figure 1-2. Thyroid hormone metabolism.
DI1, DI2, DI3 = Type 1, type 2, type3 deiodinase
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Figure 1-3. Hypothalamic-pituitary-thyroid axis feedback of thyroid hormones.
TRH, thyroid-releasing hormone; TSH, thyroid-stimulating hormone.
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Figure 1-4. Regulation of intracellular supplies of T3 to the nucleus of T3 target cells.
MCT8 and MCT10, monocarboxylate transporters 8 and 10; OATP1C1, organic acid
trasporter protein-1C1; DI2 and DI3, type 2 and 3 deiodinases; TR, thyroid hormone
receptor, PXR, retinoid X receptor; T4, thyroxine; T3, 3,5,3-triiodothyronine; rT3,
3,5,3’-triilodothyronine; T2, 3,3-diiodothyronine; TRE, thyroid hormone response
element. (Adapted from Ref. 19.)



TR OREE L RABERE I H 52 X 2 FIRIRA VT v RZRBE Tl LS,
aL A7 r—L B, FKEENPRBOOND, —F, N RUFHO LD REREALVE S

WL TITMEAR, REMR, 5 - MVEOAREOM, JE55EE, FEREE, ERGRELY, B
RIESENRO DD N 20, MR VAT rB— /L LUV, FEREREHEINS, MR
BOBK ETHRRERZRLROOND, TDH, FRBEEFLVE O L AT — VKT
TER Z @B METRRICH T2 Z R E < LRE STV 5,

1960 AR T mllR MUE 2 £ O EBRE EEE 2 VT T4 © D BERMAT X h e F
X hU A (D-T4) (Figure 1-5) OFZMWE & ZEMEDBGRES - 20, D-T4 &5
BRI F e — BRI TI T 2 L AT o — L8 12%, M TG A3 15~20%{% T L 7=,
3 AERIB G DAL, AEITRS SR, D-T4 HEHETIET 7 v R B GRHC T
D FIEROIDE DRIRE A FFOBE DL U R 7 I I H T,

COZErERELT, DEA~OERZREAERMEMNZRERL T, P2 27m—1
(TR EE FIEA 7 & IRIRA LT L OGS ER 2 MR RE S E 57O |
WHRAB VT VFHERFEDEAIITDOND LI oTe, ZOX I RMEOH 1D,
L-94901229%° CGS234252972 K AL &z (Figure 1-5), ZivH DALEMITEMMET L
B TDERICEET I Z L R<MFa L AT e — L L LB KT &8, £,
CGS23425 (FfnF ozt A7 u—/L (TC) & LDL 2L A7 v —/L &K F &4, ApoAl
DEMREWEIME T, L L2236, BRI TIE2R0nD, BRICHETELR)NoT,

TR EEFEDIFTEN T L — 7 ZA— L= DI, 1980 %2 TR O FEF/RT A Y 7 4 —
LRI a—= 2 TS, B BROMBO A EFERESI S0 E7e o THvE Td 5 2429, TRB2
AR TR IR S NI HEL L TR Y, HPT @iORIE T ¢ — RNy 7 Bt
ELTHINTWD EE 2 572, TRa2 1X TRal OBRGA T T A > v FAERIRT, FIRAR
RVEL EREG LRVWZEERTHY, BERHHOMEENRH 5, TRal & TRRL IZEHHH
FRZIRS BB LTV DA, MR X 0 BBLOREIZ R > T\ b, TRBL ITFFICAFIRIZZ <
FHELTHY, ZOFREITT3HLE TR O 80% ThH 5, —7, Ll TIZ TREL DFH
w372 <, TRal NELFEIHLTND 26, T bHDOFRITIMZ, FURBREFR/LE CAGE
(RTH) BHEODHZES TR BI51/ v 7 T 7 b~ U AEHAWFEIZL Y TR OZnZh
DT A VT F—LOBEDIARME L 72 > 7=, RTH ZE2 DK 85%1E TRBEZ FARICE DL D
Thh, BEDIZTEAEIIFRNVE LT 40— K8y ZHEREDMBI 772\ T2 80 i o R iR A L
EUEDREL 2o TWD, LL, HIRIRF LT AATKHT D lgas O SOSMERE T LT s
Tesh, 1FE A LERE L THENRWDABEIRSCEENRD b D, 07, DO
TRaZ /ML THIEL TWDLIEDEEZ L2, 6T, TRal /v 2777 b~ ATlE
BB OR, EEREOKTAELE S, T8 25 L THUMAMOREIEITRD b
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inotz, £72, TR/ v 77U h~UATIIa L AT — /L ERLT N EAL, T3 IZ
LOIRERMICENRO N, £, FRRELVECGRO 7 4 — Ry 7 (RN
D HALT 2830

T DRI & CMEA~DOTERIZEIZ TRaUCHESWTIE Y, TREZERAY 22 34
oL, B LWIBERFIEREERICZ 2000 LW e W G En T, £ 2T,
PSR M 2 $5 1) L 7 TRBIFIRANEEIFEDOWF TR ANATON D K 91278 o7z 3182, D
HC, GC-1 & KB2115 (Figure 1-5) IEERARRBRICB W THEREREZ R LTI, GC-1 1%
TRouZxt LT 10 fGORPREEZ /R L, 2 LATr—LAMT v N TMAEZEMEE5 2 &
72, ABREAICIf 2L AT B — L LUV EK T S8 3839, i A2 Fv-iic
%, GC-1 % 1H 1[F (QD) 100 pg # 2 ME#&EG Lzt &, BAiFRmaEME4~L, LDL
ALVAT R LR 41%FE TR F S, £/, GC-1 &AL X 9 IZHHEIRA TRBE
FHKTdH 5 KB2115 1Z1f 7 TC 73 255 mg/dl B g (2% 5 S fu7- 3530, KB2115 100 pg

1T E L2k, LDL 2 L A7 v —/UEs 40% £ TR T L, DIE~OREITRD 5
Nxhotle, o, malb A7 e —/VIJERE ZHNWT, AZF & KB2115 100 pg & 2
HERPFRHES LR T, = VA7 o — Ul 32% % TIR N L7z, 61, TG,
Lp@DIE T b b, O, B, FTEEICKHTIHEERAER LR bhehol,
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Figure 1-5. Structures of representative TR agonists.
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DNBHETH D, FOREITFRBEARLE L OLG ~OMER, Kl R IRHIS A LVE
(TSH) OHWERNBN LD E 2 b, GC-11XT7 v MIBWTAHMHE THE
(KRR TSH LV 2R S8 72 3788, £72, KB2115 (It MiFRKEBRICHE W= L
AT —)VER T S5 RIERAZHE 100 pg TinH TSH L~V 2K T St72 39, TSH IX
b T EARATEED & W S d,  FRRIRICAE) & 20 FRRIR A VB D022 4, TSH 7
TR T & 43 Z 5 HR AR A Ve Vit AV E > (TRH) 12 X 0 WwMe S s,
TSH & TRH IZHFIRIRFB NV T DRAT 4 77 40— RN 71T X0 3UWH i Sz 3940,
—IRBIT, HURIRARVE DGR E 3islE, FURIRFSVE » DIRE 2 —EITR DT O
TAT 74— RNy 7 AT ATHIEEZNTE Y, TSH O T IXFRIRERBIK TiE % 5] &
B2 g AR A R LT D,

U OWFZEIZ L0 FURIRA LT B LY TR OfFEAHCIENm B 53 541 A
H=RXLPRAINTETEY (Figure 1-6) 429, AKX F LR 3HAI L 1TIEA A B = X L3
72 LR REEIRFEENEEN TV D, BRRAOICIE TR EBIEEOBHFEIC L 0 & TG MAER
A B F o R IAN BRI 2 Ff-o 1 LDL MUE 72 & ~OF 7= Gl n i S n s,

TOXDITHREREERRIEL L TREICHFHFO L TH TRIEBFE TH L2, ERALT S
(21 TR TSH 20t 2 s ER AR E 2METH 5,

% Z CARMZETIE, TREBHEZEEOFRE TH 5 HPT il ~D B2 A+ 5 Z L 2 HIEL T,
TRBEREE 1m0 5 & TR RANAE T 2 EWORREITH 2L & Lz, EBIT,
oI AL OFBFHREZ OGN T o2 8 & LT,

AESITH 1 O H b BETOMME T 5, AR TIIAMIEOE R L 22 FHIT O
THIT LTz, 3 2 TR LVE VFEAERDOA =Y T E LT 2-AF A F—
MZFEH LT T Tl b FEIC DTk R %, S 518, FadfbiFeic kv A L7z 1%
YUNA-T I A R VEREAGT DHHE TRBIENAIEEIZE (SKL-12846,
SKL-13784) OFHZNR L.OIEd L O HPT $i~DBIZOWT, a b AT n— 1L ART v
NET V& RWTHRG LR A 777, 8 8 Tk SKLAL AW DI REE A BT 5 0T
T 572I2, SKL-12846 & SKL-13784 ® 7 v MIEWENHE & Ak A (2 DU TR L 72/
HE GC-1 L LTt 5, 5 4 3Tl SKL-13784 Ol ~DFEEAEITIED A 1 =X
DUTOWTHF LR R Z GC-1 L L Cam U, 55 5 ECIIAMEDORGEL R~ Z L &
5,
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Figure 1-6. Effect of thyroid hormone mimetics and statins on cholesterol metabolism.
For the low-density lipoprotein (LDL) pathway, very-low-density lipoprotein (VLDL)
particle containing apolipoprotein B (ApoB), triglycerides and cholesterol are
synthesized and secreted by liver into the circulation, where they are converted to LDL
particles. LDL-cholesterol particles can deposit cholesterol in the blood vessel wall to
form plaques or can be reabsorbed into the liver through interactions with LDL
receptors. For the high-density lipoprotein (HDL) pathway, precursor particles
containing apolipoprotein Al (ApoA1l) are secreted into the circulation, where they pick
up cholesterol from atherosclerotic plaques and other sources to become mature HDL
particles. HDL particles are taken up by the liver through interactions with liver HDL
receptors, including the scavenger receptor Bl (SRB1). Liver cholesterol contain is
regulated by the rate of synthesis and the rate of conversion to bile acids, which are
secreted into the intestine. The transcription factor SREBP1 (sterol response element
binding protein 1) and the enzymes 3-hydroxy-3-methyl-glutary-CoA (HMG-CoA)
reductase and cytochrome P450 7A1 (CYP7A1) regulate important steps in cholesterol
metabolism. Steps known to be influenced by thyroid hormone mimetics are indicated
by thin arrows, and upregulated and downregulated steps are distinguished by the
direction of the arrow. Steps known to be influenced by statins are represented by

dashed arrows. (Adapted from Ref. 43.)
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E2E 1-NUIN-A4-T I A2 F=IVEREET 553 TRBIESIZEROAIH

2-1 FFém

TR DT A Y 7 + — L DOBERE & MB35 2T S 5 F Tl 28304348, FLIRJERAR
VE DR MIRIEER TIEM 2R RAICRE ST 272012, RIS VE 3580 2 T
BIICBATSE BN RSN TER, 207, PO FRIEERVE U FHERITa
T A= a CEEWIICRE Lo, IR Z 5T 2 EMNThTWD, £,
% < OIBLFEIMEMINE S 2T 74— 70 3-3 v HBBRIEOHMEE TV A
L2 EICESNENNTL, B X = DV SEBRIED 1 oThHY, ThERo
L-9490149 5V LI L AR S NIFFEIR TH D, RN D, FEHIL O FEbFIeix

AT, TOFNLERMLERD bDITR B SN RhoTc, ZORHRIT TRPE
RV EEREIGIC /20 9 5 Z L amd & L i, TR EBISEOTEM: &SR Z 1 | &
B HIEA F—V T O FE bR LB & 7p o Tz 5258),

FORBRASVE U BEROIEERIa 7 4 A—3 3 N3 2 DOBEERDPEEH FICHELE L,
TUE—=Y D FEBIENA =) T OFFRICKH L TR bEVLEICHD, L
WoT, A=V 703, BAICKRESREHBELEANL, 7V F—V 27 OEERA [EHE
THTHA U REEL->TL 5 (Figure 2-1) 5457,

FHIT GC1 OREICER L, A=V v ekt d 52 LT, EmELEREOR B
EEHETZE L L, GC1LIEMAI a7 4 A= a VERFFL T DA, G EHT
oD, AT =V U TEIDEEMT DRI Tz, £z, PHEY GC-1 &
ﬂmUﬁyFﬁa%maﬂmk®@A¢Fm%m%ﬁﬁ3&9%%»7I:w@4y+—
VU TMFERRr y B2l 5/ LTWRNnZ a2 LTz (Figure 2-2) 49,

ZIT, 22 ATFNANA L R=ND 1 (LT U&=V o 7 &GS I EUE, K& FmtEisE
THDH 2 ATFNA L R—=ANTUX—=1 7 LonihEEL2A U (Figure 2-3), {EMA o
YT F A= arERETLRET TR, BERT Y MO WINE DL ERBEEEE
BT 2 & W OEEIGR AN T, 2- A F A o R—/VaF8 R 5E 2 Bihs L7z,

15



outer ring

HO Br COyH Me HO
3!
NH,
OQ/\K Me
N7 Br ’\Ae 5 innerring
"y 1 : OCH,CO,H

L-94901

putative 'active' conformation of GC-1

Figure 2-1. Structure of L-94901 and schematic representation of putative ‘active’
conformation of TR agonists. (Based on Ref. 44, 54-56.)

Figure 2-2. GC-1 fitted into the ligand-binding pocket of hTRB. The a-carbon backbone
of the receptor is shown in light purple. The ligand is shown in yellow. Three Arg
residues and one Asn residue that protrude into the polar pocket of the ligand-binding
cavity are shown in green with oxgens in red and nitrogens in blue. Potential hydrogen
bonds are shown by the dotted lines. (Adapted from Ref. 44.)

HO

Me ‘i

Me
N < — R

e

Figure 2-3. Putative conformation of 2-Methyl Indole derivative.
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2-2 VU A—ROBRE

2-2-1 ER{LBY DA B

A=V TR Tl 22 AF A R—)VE & RIgD VR OB D) v —FoD
BEtEAT O 720, SESERREEDY U —%FObAEW% Scheme 2-1 12> THR LTz,
I, TV TESTHLRX UM TA R 1L ZUTFOXSICLTEK L,
HIRENTNWD 24 VY TFa VT = ) — VD AfiZz, NNTaEtEA7 A3 K (NBS) %
HAnTr et Ltk KBEEZRHE L, T, Bulilc kv VFA L%, 7&K
NEATNATE RERKGL, B ReXx v AFNMREEA L, Rl KBEEZELT 4=
ncrabl, 4 A7 vy T TIUEW 1 2157, BONTALEW 1L IR LEETH D=0, ks

HEFITROAT v T ~HEDT-,

BN SEIERREIDY v A—%FFD2-AFNA v R—/ViFE R da-e (ZLLTD X H I
LTCEM LT, Xt D 2-AF A v R—L 212 LTKFENT Y 22T
AW ED N-T X IAET 0Tz, fRW\V TR DN U0 AMGEAFIE FKFERMNT
YW L7, =F VAT VENKSFET 5 Z LI X 0 EINETHMOLEY 4 2157,
da-e DILFRIL 29%7 5 44% T - 72, 15 bt & 4a, 4b IZHEAFHI & L TWSC & HOBt
ZHWCT U F N AT NEEAN LT, KGR HZ L0 BRIO 2-AF /1
A ¥ R—/VFFE(R 5a, Bb & EALE4L 35% & 8T% DI HE Tz,
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Me

BnO
Me, (CH\z)n Me Me (CHy)n
- COzR = \COZEt
HN e Me N
—_—

"o abocd PO a: PG = Bn
Me\g@ T Me Cl b:PG=TIPS
Me
1

Po0TR
5 3 3 335
o unn
AP OWON-O

2 3
HO, HO
¢ Me Me (Cl—@n Me Me (CHa)n H COH
>‘S CO,H g ?\ \[( ~ P2
™  Me N —  Me N
o]
4

5a:n=0

5b:n=1
Scheme 2-1. Synthesis of 5. Reagents and conditions: (a) NBS, MeCN (quant.); (b) PG =
Bn: BnCl, NaHCOs, Nal, MeCN, 60°C (86%), PG = TIPS: TIPSC], imidazole, DMF
(67%); (¢) G) ‘Buli, THF, -78 °C, (ii) paraformaldehyde, -78 °C (46%); (d) SOClz, CH2Cls;
(e) ) NaH, DMF, 0°C, (ii) compound 1a, 0 °C (3a : 88%, 8b : 46%, 8¢ : 17%, 3d : 34%, 3e :
12%); () (i) Ho/Pd-C, EtOH/EtOAc, (i) NaOH, MeOH, 60°C (4a : 38%, 4b: 38%, 4c: 40%,
4d : 29%, 4e : 44%); (g) glycine ethyl ester-HCl, WSC, HOBt, EtsN, DMF (5a : 35%, 5b :
87%).

18



2-2-2 {EMEFHER L OEBE

o NIALEMO TR GBI B EE G (S T 4 77 v A) IZK 0
fliL, 72=2 MEHITEGEEE AR (LR—2—7 &A1) ICX 0l Lz, 1
T AT T A IIRGEICEE ST hTRal £7213t F TRR1 O LBD % - Ti7\y,
TRal LBD % 721% TRB1 LBD ~® 125 - T3 DK EAFEA ISk DL AW OB A BLE & FFfh
THZ LI TUToTe, VA R—%—7 v EAIdt F TRal £/t h TRP1 & LAR—F —
B FELTCTNAAIRART 7 Z—BBIFEZE LT T A I REEA LV
@ CV-1 Z W CRHM L 7=,

B LTACEDNRA T 4 v T T v & VR—4 =T vt A OfER% Table 2-1 1R~
7. T3 ® TRal & TRPL IZxtd 2 BAMMITIEFIZEm <, ICso XN ZH 3.2nM & 2.9 nM
Thot, £72, T3 1L TRal & TRPL (2% L CTHWT =2 MEAZ/RL, EDso i3 2
72.1nM & 2.0nM Thotz, L, W/pDOIERMET 1.1 TH Y, ZREBRMETIEEIC
Z2ULote, LELY, SRS LR TIEEM O 1n vitro TEMHITEYNCFHECTE 5 &
by L 7=,

2-AF A v R—/LiFEIK 4a-e & Ba-b ® TRal & TRP1 (x4 DT T3 (2kb~
T 100 f5LL FAR T L7228, BEL C TRBL X9 2 EFMED TRal ~OF MLV & BAFT
bV, 2-AFNA 2 R—)ViFEIROZREBIRIETN BT 25 2 L2VURSNTz, 4ce DN
MaETHE, Voh—0nE< RS TRal (&6 28I RE KT 5L 00,
TRBUZKT 2 HAMMEIZITR & 2T /e <, Vo H—0RIITTRBL LY & TRal (Zxd
DRI R 5 2, SSRRERIRMELZ ) LS5 2 LR vz, 4 & 5 OBRME% b
T5HE, BORRMEDENEL, 4 &5 TREEEIRMEIEVDRD bV, ARG LT
{EaOH T, b5 5b 1L TRB1 ~OFREN R B E <, 19FORREELR LT, L&Y
4c-e O TRPLIZXT 57 T=X MEHIZFRRETHY, WTholbEmb BT I =X

MEMWZ R LT,

FEABAPEIZBWTIE, T IR TREV TI/METH7D, £ TOAHTT 2=
A MEMEIFRAEBEL D Pl L0 < BNz, Malm 50 7 v—7 4 £ /EEH
FPERT T=2 MEWA KL T W Z L2 REL TS 652, oL, HHAHEL
727 A BOMETEASBEFIMELY &7 T =2 MEMERTHWEWSI DO TH Y, KIFF5E
TROOLNIAE L IIK ThoTe, TOHEBE L TELIILVA—F—T v EASIZHWE
BRI IIBOAZ: R T U AR—=F =B RBELTNLOTHL LML TND, 61
NIAZ B —HkO CHO-K1 iz W Tl 217> Tk 0, SEIEH L7z v ko CV-1
ML & IT R D, FEEBFAMERT 2 =2 MEMHEZ B L TORWERERIZ DWW T, Ml
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BT 2 ATREME 7R ERi A 7e 2 L B BN DD, (bEW deelINA T 4 v 7T vEAT
R LR A EAE L 0 bR A VT =R MEERERS BN TWA Z D, D
< & BILAW dce ITERENL TH DEE~OBITHER R TH D Z E RSN,
PLEDFERMNS, 2-AF A v R=UdA =V 7 OfEL LTHELEERTHY,
Uy h—DESITZRERBREICEET D Z LAVRENT, £, 4 & 5 TRREEIRIEC
EWRRBOHILD Z &0 VAR BN AR L TWDH DRI
77
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Table 2-1. Potency of compounds 4a—e and 5a-b for TRs

HO,

Me@e R
Me N

Binding assay? (ICs0, pM)

Reporter assay (ECso, pM)

Comp R TRa TRp o/p TRa TR o/p
T3 0.0032 0.0029 1.1 0.0021  0.002 1.0
4b CH2CO:H - - - 0.45 0.15 3.0
4c CH:2CH2CO2H 1.3 0.76 1.7 0.039 0.037 1.0
4d CH2CH2CH2CH2CO2H 3.4 0.29 11 0.18 0.037 4.8
4e CH2CH2CH2CH2CH2COz:H >10 1.4 >7.1 0.10 0.062 1.6
5b CH2CONHCH:2COzH 8.2 0.43 19 — — -
5a CONHCH:2CO:2H >10 1.1 >9.0 — - -

2 Values are the means of quadruplicate experiments.
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2-3 WK UEBRRIHOREL

TRak TRBD U HY REEART v RNTOT 2/ BRFREOE T 1 EE LR, Th
2 Ser-277 & Asn-331 (272 5T DH T & M5 EAEIEF RN DI HMI 72 o T D 49, S
52, YH» F—TR LBD i fEEiric i v, VU FOAARFT T — M
Ser-277/Asn-331 LBET DT NX =B E KD T2 L CKERER Y NU—7 2T
KT 5 ENRHLNE RS> TS (Figure 2-4) 40, TRak TRBD LBD OiEWIHT T
b, VA FOENENDZEFESOREILY T FOANKRF T — FONEIC
RELKET 2 LEEDLNTND 5, Z OfFTHRERIZ, Al 2-2 OMETHRER & b JE L7232,
T, ZRREREE R EXE DD VR CERAISH A PR 2R D R b A T o T

Waj 7
,{ Ser-277

f His-435

' L _

%Wb“’ w/ ;ﬁt )

Arg-228 Arg-282

His-381

Figure 2-4. Interaction of the thyroid receptor ligand with TR (left) and TR (right) as
seen in the crystallographic structures of the LBD/ligand complexes. Carbon atoms are
depicted as white, oxygen as red, nitrogen as blue, chlorine as green, and hydrogen as
cyan. Hydrogen bonding interactions are represented as dashed purple lines. In the
TRa complex, Arg-228 forms two hydrogen bonds with Ser-227 while the corresponding
Arg-282 in TR forms a bifurcated hydrogen bond to one of the carboxylate oxygen
atoms of ligand. The strong electrostatic interaction between the Arg-282 and the ligand
accounts for the selectivity of this ligand for TRB. (Adapted from Ref. 46.)
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2-3-1 RELEHDOERK

A2 F—=NEBED 4 (LB LW 5 LIS AR BAEEZET 510 F—AFEE 11 1%
Scheme 2-2 IZ{h > CTEHEK LT, = haKEffo=bta A R—61L7 I/ H~DEH%
WCH VR BRI E B IEAT D2 N TE D OREBTBIT HHEWE L LT,

£, ST HEW 6 1TCROFIEINE > TEHM (2-6 FEBROTSI) F 21T mikd,
ERWE, T X =1 27D 1NA~OENT 2-2-1 Tl ~_7- 515 L RRRICHE L & L Ck#EL
TRV LEZANTITWY, {bEW T 257, KIZ, EMUKFIZLY = e kaBEcL,
e 8 ~LEWLI=t%%, vavBYzFLEhioFr~vu=1rul FEMGL, (b
a9 15T, BtAICY ) MREERORRE, — AT VONUKGREZATY, BEIOLEYD
11 2457,
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TIPSO, TIPSO

R? Me R? Me R2
HN X a Me N X b Me N - X
EE—— —_—
R Y R Y R v
6 7 8
a:R'=H, RZ=H,X=NO,, Y = H a:R'=H,R?=H, X=NH, Y =H
b: R' = H, R? = Me, X = NO,, Y = H b: R =H, R? = Me, X = NHz, Y = H
c¢:R'=Me, R2 = H, X = NO,, Y = H c:R'=Me, RZ=H, X =NH,, Y = H
d:R'=H,R?=Me, X=H, Y = NO, d:R'=H,R?=Me, X =H,Y =NH,
TIPSO, HO
Me7/Q/R2 Mey/Q/RZ
—C> Me N X d—> Me N B X
R’ Y R! Y
9 10
a: R' = H, R? = H, X = NHCOCO,Et, Y = H
b: R" = H, R? = Me, X = NHCOCO,Et, Y = H
c: R' =Me, R? = H, X = NHCOCO,Et, Y = H

b R" = H, R? = Me, X = NHCOCH,CO,Et, Y = H
¢ R" =Me, R? = H, X = NHCOCH,CO,Et, Y = H
d:R"=H, R?=Me, X =H, Y = NHCOCO,Et

HO
e =
Me N X
R Y
11
a: R' = H, R2 = H, X = NHCOCO,H Y =

H
b: R' = H, R? = Me, X = NHCOCO,H, Y = H
c: R' =Me, R? = H, X = NHCOCO,H, Y = H
b R' = H, R? = Me, X = NHCOCH,CO,H, Y = H
¢': R' =Me, R? = H, X = NHCOCH,CO,H, Y = H
d:R"=H, R?=Me, X = H, Y = NHCOCO,H

Scheme 2-2. Synthesis of 11. Reagents and conditions: (a) (i) NaH, DMF, 0 °C, (ii) 1b,
0°C (7a : 84%, Tb: 45%, Tc: 82%, 7d: 34%); (b) H/Pd-C, EtOH (8a : 82%, 8b: 54%, 8¢: 71%,
8d: 74%); (c) 9a, 9b, 9c, and 9d: diethyl oxalate, 100 °C (9a : 74%, 9b: 81%, 9c: 85%, 9d:
75%), 9b' and 9¢" ethyl malonyl chloride, EtsN, CH2Cls (9b’ : 71%, 9¢’ : 62%); (d) TBAF,
THF (10a : 42%, 10b : 23%, 10c : 12%, 10b’ : 88%, 10c’ : 87%, 10d : 30%); (e) NaOH, EtOH
(11a : quant., 11b : quant., 11c¢ : 95%, 11b’ : quant., 11¢’ : quant., 11d : quant.).
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2-3-2 1EMEEFHMER L OB E

4 DA UFT 4 U TT v L VR—=F =T A OFEFEOE DYV HEOHIL D 2
IO ONDBRTHLONEMRT 57120, ARIOVE—2—7 vt Aidt HFKOHM
JaTéH D HepG2 W TiTo 72, Table 2-2 12 11la-d B X 11b-CDNA T 4 7T v
AL VR—F—T v A OFRERT, FENHEOHKTH D EWIFF LA, THIC
K LT, {bEWEE 11 OFHHICB T, CV1I BL O HepG2 D LR—F —7 v A Off R
IR T 4T T A OFERE LB Lz, LML, ENRN D HepG2 & W=7 v
A REROFTBEGBFMEL L —FL T\,

MIEEDNALE N FEA2 D 11b & 11d ORICIE TRBI~DFFIMEIC K & 72BN RO STz, 4
AL BANEE A IEIE U726 &9 110 13 TRBI~DEFMEN i 15 <, ICs5 T40nM ThH - 7=,
—J7, BN BAEE 2 IEIE L7 AbE W 11d @ TRB1I~DH fntt T HAK <, ICs50 T 1500 nM
Thole, ZOREREND 4 M DMEAIEIXT Z L NZRE~OBFNEICEETHDL L&
R Bz, 11a & 11b ZH#T 2 &, HEEHR 11a © TRBL (23T 8L 170 nM T
BV 2= A F/VEBER 110 [ZHATHRFMED 4 (520 KT L7, ZORERIT 2- 2 F LR
BESOBFWEIZEL TSI EEZRLTEBY, 22 AT NVEOHFERT UL —) 7O
[Es A I35 & WV O VRG22 R T R Th o7z, TICHBENZ &I, T-AF L
EHLAR 11c O TRBL ~OFFMEIL 54 nM & &<, 2- A FI/VEEAR 11b & [FFREE OB %
AL, AFAVREIT 2TH TATHRIC LD RIRERTZEnnhoTc, Vo —RD
BEHZBNWT, Vo — ORI NSRBI IEICEES 2 Z RSN, ILRF
UNVEEA U R=ABRED Y U —H AT LT 1 DIETRRE 2- A FLEHUK 11b
& T-AFVERIAR 11ec THER LTz, Vo —%2 XL e 1, ¢) @ TRP1 IZKT
HIBPMER, FNE210G 26052~ L, 11b, c ITHATERIEITIRES M ELE, L
L7, 110, ¢® TRBL ~DOFFMEIL 11b, ¢ (T T 5 fFRERT Liz720, fEEm
Y =2 IR RIERV E L, S R0 U — ORI TR N &
LT, 22007 FusbA 1Y, ¢) FLER—4—7 vt A8V T, 55 TRB
7 A=A MEH %L, HepG2 T?D ECso lZZE4 0.22 uM & 1.3 uM %7~ L 7=, HepG2
EHWZVR—2 =7 v 2 AIZB1T 5 TRBEFIEIZOT NRENRRD LR, Zhb
DALE W OVEVETREE & B REIRMEICIT RGN ER T RWEZ 2 iz, £, 11dDh
NN TNV RBBOT AV AZ =L FDNTWAET N7 Y —VRIZEZ LS
Wb R DOTEMZ R LTED, BRSNS R 5720, RRFIOFTIT 11D E embaFE L
WMEAHTH D LRIl LT,
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Table 2-2. Potency of compounds 11a-d and 11b’—¢’ for TRs

HO
Me R?
Me N - X
R Y
Reporter assay (ECso, pM)
Substituents Binding assay® (ICso, pM)

CV-1 HepG2
Comp X Y R1 R2 TRo  TRB o/B TR  o/B TRB  o/B
11b NHCOCO:H H H Me 0.23 0.04 5.7 0.59 22 0.11 1.5
11d H NHCOCO:H H Me 0.23 1.5 0.15 - - - -
1llc NHCOCOz:H H Me H 0.19 0.054 3.5 050 1.5 0.19 25
1la NHCOCO:H H H H 1.2 0.17 7.0 1.9 2.7 0.55 2.2
11b’ NHCOCH:COz:H H H Me 5.2 0.23 21 1.7 4.5 0.22 16
11¢ NHCOCH:COz:H H Me H 6.2 0.24 26 3.1 3.4 1.3 7.2

2 Values are the mean of quadruplicate experments.
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2-4 aVATu—NVART v bET VRIS S EKESR

BB EAFZEIZ 3BT TRBIZHT T D3@BIRMEN E < 7 T = A MEENFRV 1-_0 U1 —4-T
IA Y R=VEREART S 110 E 11¢ (LUK, SKL LG & mEs) /A L7z, TRBIE
BIRABARICH T 2120F, 1 BETHRARE L5 I2a L AT o —/ UK FER & LIES° HPT i
~OVER EWo TZRIER & BT 2 WERH D, £ 2T, SKL ALEMIZONT, IBEIKT
TER L DIEB L OELE 7 4 — Ry 7 ~DOERIZHOWT, albATa—/LART v k
EFETNENWVTE Lz, 2 VA7 v — /UK FERIZDWT Table 2-3 IZH R A4~ T, 3
BRI VAT r— VA 1 BHARLZT vy b (2 ha—LFy ) omfEfar
Ta—/UElE, L ATa— L EARLRNWT v b (EET v b)) OfE 66 mg/dl 126 LT
3% EFA L, 190 mg/dl TH-7-, SKLALEW%E 6 mg/kg £7-1% 30 mgkg DHET QD 1
BERBE LR, EHoofbi®md TC LA HEICIK TS/, T3 % 50 ng/kg QD 1
WA GIZB TS SKLALAY L FREIC 2 L AT 1 — UK FEM 45~ L=, SKL L& &
T3 O =L AT v —/ /UK FMEA Z 7T HEDEWIMEAY O BIEA~ORESBFAMEDENH
Pl b —HTFLHEL WL EEZX N, £z, WThoflkad¥ws LDL 2 L A7 m—/L
NHEICETLTRY, Z2nboftdmo=a L 27 u— VK TEMIZEIC LDL 2L 27
=L DR FIZED DO Th oo, T OFRIR 2 FAREALVE CFERTH D
GC-1 R T-681 O~ U ARABRIZIBNT HHO LN HFER TH D 5960, [MEF TG L~/

T, EAY 1IIFAEICK T S 7223, IPIHK FMEHEAICHE £ o7z, mEWZ &1 T3
BHRT TG LV EK R SH 2o 72, SKLALA WX E LDL 2 L A7 o — /L &K F
SHHZ LG, SKLALEW O TG AL FiX LDL OFE~OFGAA N EE Y 2 L AT 1 —/L
Wik (RCT) 2 &ML L, VLDL 3l Licled Th 5 LB 2 bivlz, —J, SKL
L& & FERIZLDL =2 L A7 B — L &2 T S 872 T3 TTG IR MERIERR O b o Tz,
T3 1L TRaZ It L CHaNARE C ORI i 24 TCHES 5 61, D78, KIEH & g~ IE
FEDOBOAHZDEIN L, IHECOREARAZ T L2 de B 2 b,

HER IR AR LE o TR S 5 O HPT #il~OAEAIZ DV TR L 72 #5584 Table 2-4
W7, T3 BLU SKL (LM% 1 AL LiciER, WIiholbGd b Lo nE
(TOTNITEM L7203, R 2 ZTRD B d o 7o, Fil2 SKLAL A1 d d 24 57 (150
mg/kg) THOEEZAEICHENIERho7, LDEEITOHEEOHEI~—I—ThH Y,
SKL (L& i L CRBENRRm W2 E2VRE Nz, £, SKLALAH O IR
MERGEE (150 mg/kg) (ZF W T HERKR LRE & 2 2R 15%59 % TO EFITRDO b
T, SKLALADITMERICH L TEEERE W A RENTZ, &5HIZ, T3 GC-1 &LiE
3738, SKLALEMIZ T L AT B — L &K F SH 5 HEICBWT TSH IZHEL 5.2 7o
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7o TRBIZ=Z L AT m— & TSH MOFHRICEE L Tnd EBEX 6N TNLT®,
IhoolbERa L 27 v — UK FERZ R T HREICBW T TSH L Wc 84 5.2 72
WZ &k, SKLALEMORETHD LEx bND, 61T, SKL{bAMIEa L AT r—)L
T SELHETHLH T3 T4 LIV EFRICIE T SERho7c, 26 OfERIT, SKL
bEWEa L AT a— VA7 vy NETAVOAZHAEICE N TLIES HPT#icIiZ e A L3
WhA B 2PN ERLTND,
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Table 2-3. Cholesterol-lowering effects of 11b’ and 11¢’ in cholesterol-fed rats2

HO,
Me R?
— 4 COH
Me N Nj‘)
R' °
Total Cho LDL-Cho Free Cho HDL-Cho TG
Rt, R2

(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Normal 66 + 11 8.0+2 39+9 28 £ 3 100 + 40
Control 190 + 49 51+ 15 36+9 22+ 6 62 + 25
T3 123 £ 157 28 £ 5* 22 + 27 22+ 2 61+8
11¢ Me, H 94+ 5" 20 £ 27 15+1° 20+ 1 27+ 7"
11b’° H, Me 111+ 19° 25+ 7F 19+ 4* 23+ 7 44+9

a Cholesterol-fed rats were orally treated daily for 1 week with 11b’ (30 mg/kg/day, n = 13), 11c¢’ (6
mg/kg/day, n = 13), T3 as a positive control (50 pg/kg/day, n = 13), or the vehicle or to be the untreated
(control).

* p<0.05 compared to the treated control.

Table 2-4. Effect of 11b’ and 11¢’ on heart rate, heart weight, TSH, T3, and T4z

Heart rate Heart weight TSH Total-T4 Total-T3
(bpm) () (uIU/mL) (pg/dl) (ng/dl)
Normal 404.8 + 37.2 1.08 £ 0.04 2.8+ 1.6 4.4+1.2 68+ 6
Control 383.0 = 26.7 1.14 £ 0.12 3.0+1.0 3.8+0.9 6217
T3 430.0 £ 19.3 1.25+0.13 0.1+0" 0.9+0.4" 31+9°
Low-dose 11¢’ 401.8 £ 22.3 1.12 £ 0.06 2.7+1.8 2.4+1.0° 61+ 14
High-dose 11¢’ 424.3 + 36.5 1.18 £ 0.08 1.3+0.6 1.9+0.5° 53+ 8
Low-dose 11b’ 403.2 + 32.5 1.13+0.10 3.1+1.3 2.8+0.5 63+ 11
High-dose 11b’ 415.8 + 35.8 1.24 + 0.07 0.9+0.7 1.7+0.3" 53+ 8

a Cholesterol-fed rats were orally treated daily for 1 week with 11b’ (30 and 150 mg/kg/day, n = 13), 11¢’
(6 and 150 mg/kg/day, n = 13), T3 as positive control (50 pg/kg/day, n = 13), or the vehicle or to be the
untreated (control).

* p<0.05 compared to the treated control.
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2-5 /¥R

B2 EIIBNT 1IN VA v F=EE b O —HEDOEME AL, T OIEMEZRE
fili L7z, ZOREHR, TRBY 2= MEMA TR, TRBIZKT 28IFMED TRak V 20 5240 &
BN 1N UNA4-T XA R=VER AT 5 SKLALEWw 11b' & 11z /it LTz, =
NHOEEMITI L AT o — VAR T v N ET UTB W CLIESC HPT T & A S8R
L2 e mfERa L ATre— MEZAEIK TIEZ, 77205, TREENAZRIEAT,
T BAVEH S BUE, fERRIECH - 72 HPT Ei~DOFEBEZ R TE 5 2 L 28T,
Malm & D 7 NV—FIZEDOMRIZIBNTIH-A » R—= V-2 VR WA =V 7D
TAVAZ =L LTTHA L, TRBEIRA Y T & LTHERIENT-EK THLZ L%
R L7282, SEIOMETIE, TOMREE I LICHESHE, 1-XUUL-4-TI /A4 =L
2 TRPFIRMIEBE E L CTERTZER THHZELRTIENTE, AT =V 7 DT
AVRABE—=L L TA Y R= VDAt a BIZIRTHZ &N TET,
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2-6 EBROE
2-6-1 {LEWHERK
2-6-1-1 RIELHIBEE

FERITAE A L7 LU, TIROREL L OWIELZ 2O EMEH L, HED
'E @ 2-methylindole-3-carboxylic acid & ethyl 2-methylindole-3-acetate I £ O
2-methyl-5-nitroindole (XM & H L7z, Z DMt 3-indoyl acid ester {54y 6263 L
nitroindole (b &) 691X LR D HIEIHE> THR LTz, 7T v v 2/ a~ b7 T 7 ¢ —(Z Silica
Gel 60 (particle size 0.040 - 0.050 mm, Kanto Kagaku) 7213 Hi-Flash columns (silica
gel, particle size 0.070 mm, Yamazen Science) %M L CTiT-7=, @il Yanaco MP-J3
MERSNEEEZHOTHEL, MiERLofEe LTrLE, H ZEKIEE (NMR)
A7 huiL Bruker AVANCE III % V2T 400 MHz, 25°C T, MU ATFNLTT &N
AL LCHIE LT, 7—ZIFUTO XKL LTz, MU ATF LT T UATHxT 240%
7k ppm (), FEME, 7 F (s = singlet, d = doublet, t = triplet, q = quartet, br =
broad, m = multiplet), 7~ 7V 7 EH Hz) , FRARILAZ Fv (IR) 1% JASCO
FT/IR-4200 FRAADHNEFHZHANTU UV AR 2 A vE K ATR == FTHIE L7,
B & ANXZ hv (MS) X Waters Micromass ZMD2000 LC/MS ¥ A 7 A

(Alliance2690/PDA 210-400 nm/Micromass ZMD2000) THIE L7, &5 MiFReHE & A~
7 kv (HRMS) X Thermo LTQ Orbitrap % W CTHIE L7z,

2-6-1-2 4-Bromo-2-isopropylphenol

2-Isopropylphenol (50.0 g, 367 mmol) Z7 & b=k U/ (500 mL) (Z{&fiF L, 0°C T
NBS (71.9 g, 404 mmol) Z#/MNx 7o, KISHKZ 2R T 4 KRR L%, WUERME L7z,
Bl E~FT U AREB L, RNEWE AL LT, AHREK, BIREE/KDIEIZ TS L2,
BiEET NV U A THER LT, Wikl E AR%, BUERMEL, St viRoRELEY

(84.0 g, U quant.) Z 1572,
1H NMR (CDCls) § 1.10 (6H, d, /= 7.0 Hz), 3.17 (1H, m), 6.61 (1H, d, J= 8.4 Hz), 7.15
(1H, dd, J=2.2, 8.4 Hz), 7.27 (1H, d, J= 2.2 Hz); MS (ESI) m/z213, 215 (M - H)".
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2-6-1-3 1-Benzyloxy-4-bromo-2-isopropylbenzene

4-Bromo-2-isopropylphenol (2.2 g, 7 mmol) #7 & h= U/ (10.0 mL) IZ{Ef#EL,

SR TR UL (1.7 g, 13 mmol) ZH1Z 7=, 60 °C T 18 FERifEFE L7-1%, ISk %
HIRICHE L, BUERME Lo, BEICKENZ, Eiie=T 0V ChitH L7-, AHEZK, fafn
BHOKONETHE L, HilET MY 7 A CHlE L, WRAEAEL, BUERM L%, 7%
WL VI TNTTyvarzuv NI 70— (BHEBE  ~F R F L =1/0—
9/1) THHL, BBEDAA NWROFEEM27.0g, IR 86%) %157,

IH NMR (CDCls) 8 1.21 (6H, d, /= 7.2 Hz), 3.37 (1H, m), 6.76 (1H, d, J= 8.4 Hz), 7.23
(1H, dd, /= 2.8, 8.4 Hz), 7.31-7.43 (6H, m); MS (ESI) m/z 303, 305 (M — H)".

2-6-1-4 4-Bromo-2-isopropyl-1-triisopropylsilanyloxybenzene

4-Bromo-2-isopropylphenol (84.8 g, 394 mmol) ® N,N- A F /L)L L7 2 K (DMF)
WZIRfiEL, MUAY7rEeryUizul R (101 mL, 472 mmol) &1 2 &> —/L (53.7
g, 789 mmol) ZMMZ 7z, =T 24 FFfEIfEHR L7-%, ROSRZ~FH 2 THRL, K, fd
OB KOIE T L2t%, Wi NY v AT Lz, WiFlZ A5 L, BIERNE L
%, FtA2 7 b= UL THEE L, ABRBEEOERBEEGY (98.0 g, IFE 67%) 21537,
mp 59-60 °C; 'H NMR (CDCls) & 1.10 (18H, d, J= 7.3 Hz), 1.18 (6H, d, /= 7.0 Hz), 1.28
(3H, m), 3.32 (1H, m), 6.63 (1H, d, /= 8.4 Hz), 7.12 (1H, dd, J= 2.6, 8.4 Hz), 7.25 (1H, d,
J=2.6 Hz); MS (ESI) m/z370, 372 M + H)™.

2-6-1-5 (3-Isopropyl-4-triisopropylsilanyloxyphenyl)methanol

4-Bromo-2-isopropyl-1-triisopropylsilanyloxybenzene (23.6 g, 64 mmol) #7 K7t K
=77 (THF) IZEML, —78°C T 1WA T T Buli (1.5 M X ¥ ¥R, 100 mL,
150 mmol) i~ L7z, 1 RpfiEEE L7, T F-LVAT AT E R (3.9 g #MAxT,
—78°C T 1K L, TO®EIR T 3MEMBLF L, JISiEE Y=FLz—7 /1 (300
mL) TAHARLZE, 1M HEEAKRE, M ERKOIETHEL, Mg N v ATl
Too WIEAIZAEL, WIERM LR, EZS VW ITNVT Ty var/a~w NI 74—

(AL ~F Y VIR =T 1=1/0—4/1) THRE L, EAD A1 /WIRORELEY (9.4
g, F 46%) %157~
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1H NMR (CDCls) 6 1.12 (18H, d, J= 7.3 Hz), 1.21 (6H, d, J= 6.9 Hz), 1.32 (3H, m), 3.37
(1H, m), 4.59 (2H, d, J= 5.5 Hz), 6.75 (1H, d, J= 8.1 Hz), 7.02 (1H, dd, J= 1.2, 8.0 Hz),
7.20 (1H, d, /= 1.2 Hz); MS (ESI) m/z305 M — H20)*, 321 M - H)".

2-6-1-6 (4-Benzyloxy-3-isopropylphenyl)methanol

1-Benzyloxy-4-bromo-2-isopropylbenzene % T, 2-6-1-5 L [AERD LT, HEARFEIK
DREUCE E T,
mp 56-58 °C; TH NMR (CDCls) & 1.22 (6H, d, /= 7.2 Hz), 3.41 (1H, m), 4.60 (2H, s), 5.07
(2H, s), 6.87 (1H, d, J = 8.0 Hz), 7.12 (1H, dd, J = 2.0, 8.4 Hz), 7.23-7.43 (6H, m); MS
(ESD) m/z239 M + H—-H20)*, 255 M —H)~.

2-6-1-7 (4-Chloromethyl-2-isopropylphenoxy)triisopropylsilane (1b)

ik 4 =/ (1.6 mL, 22 mmol) % (3-isopropyl-4-triisopropylsilanyloxyphenyl)
methanol (4.6 g, 14 mmol) Y7 v A X YR (46 mL) 2 FLTMZ, EIET2
IR U 7o, RICBOGIR 2 IBJEIRAE L C 1b 24572, 1b TR, RORT v i
H L7z, 1-Benzyloxy-4-chloromethyl-2-isopropylbenzene (1a) IZxf&d 5 7 /L 2—/L % H
WT, 1b ERBRDOGIETER L, WROBSIER Lz,

2-6-1-8 Ethyl [1-(4-benzyloxy-3-isopropylbenzyl)-2-methyl-1H-indol-3-yllacetate (3b)

KFEAT MU DA (B 60%, 87.1 mg, 2.2 mmol) % DMF (2.0 mL) (28 L 714,

0 °C T ethyl (2-methylindol-3-yDacetate (430.0 mg, 2.0 mmol) ® DMF i&i#% (2.0 mL)
ZM T L7, 0°C T 1R L7214, 1a (ca. 2.2 mmol) @ DMF ##i% (2.0 mL) % 0°C
T T L, 3 BERIFEHE L7z, SUGIK &2 K KICHEW 2T, BElk—=F L CHlith L7z, A8 %K,
BRI EIE K DIETHES L, i) b U o A TR LT, W2 A E L, BERNE L 7o%,
VIUNRTNT T yvasax NI T 40— (B ~F Y VR Fr=9/1) T
L, HEEEOFKE(LEY (387 mg, LK 43%) Z1G7,

mp 76—77 °C ; TH NMR (CDCls) § 1.18 (6H, d, J= 6.9 Hz), 1.22 (3H, t, J= 7.1 Hz), 2.35
(3H, s), 3.35 (1H, m), 3.73 (2H, s), 4.14 (2H, q, J= 7.1 Hz), 5.00 (2H, s), 5.25 (2H, s), 6.57
(1H, dd, J=2.2, 8.4 Hz), 6.72 (1H, d, J= 8.4 Hz), 7.02 (1H, d, /= 2.2 Hz), 7.09-7.13 (2H,
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m), 7.24 (1H, m), 7.32 (1H, m), 7.36-7.40 (4H, m), 7.58 (1H, m); MS (ESI) m/z 456
(M + H)*; HRMS (ESI) m/zcalcd for C30HsaNOs (M + H)* 456.2533, found 456.2528.

2-6-1-9 Ethyl 1-(4-benzyloxy-3-isopropylbenzyl)-2-methyl-1Hindole-3-carboxylate (3a)

Ethyl 2-methyl-1 H-indole-3-carboxylate M\ T, 8b & [FERDHIET, HAEKDE
G (I 88%) #1372,
mp 89-91 °C, 'H NMR (CDCls) 6 1.18 (6H, d, /= 6.9 Hz), 1.26 (3H, t, J= 7.1 Hz), 2.75
(3H, s), 3.35 (1H, m), 4.43 (2H, q, J= 7.1 Hz), 5.00 (2H, s), 5.29 (2H, s), 6.58 (1H, dd, /=
1.9, 8.4 Hz), 6.73 (1H, d, J = 8.4 Hz), 7.04 (1H, d, J = 1.9 Hz), 7.13-7.32 (4H, m),
7.36-7.40 (4H, m), 8.17 (1H, d, J= 7.5 Hz); MS (ESD m/z 442 (M + H)*; HRMS (ESI) m/z
caled for C29H32NOs (M + H)* 442.2377, found 442.2378.

2-6-1-10 Ethyl [1-(4-benzyloxy-3-isopropylbenzyl)-2-methyl-1 H-indol-3-yllpropanoate
(80

Ethyl (2-methylindol-3-yl)propanoate % i\ T, 3b & [AEED LT, kDO EELEY

(= 17%) &5,
TH NMR (CDCls) 5 1.18 (6H, d, /= 6.9 Hz), 1.26 (3H, t, J= 7.0 Hz), 2.32 (3H, s), 2.62 (2H,
t, J="7.8 Hz), 3.08 (2H, t, J= 7.8 Hz), 3.35 (1H, m), 4.11 (2H, q, J= 7.0 Hz), 5.00 (2H, s),
5.22 (2H, s), 6.54 (1H, dd, J= 2.2, 8.4 Hz), 6.71 (1H, d, J= 8.4 Hz), 7.00 (1H, d, J/ = 2.2
Hz), 7.05-7.12 (2H, m), 7.22 (1H, m), 7.30 (1H, m), 7.34-7.41 (4H, m), 7.54 (1H, m); MS
(ESD) m/z 470 M + H)*; HRMS (ESI) m/z caled for Cs1HseNOs (M + H)*T 470.2690,
found 470.2690.

2-6-1-11 Ethyl [1-(4-benzyloxy-3-isopropylbenzyl)-2-methyl-1 H-indol-3-yllbutanoate
(3d)

Ethyl (2-methylindol-3-yl)butanoate % iV T, 8b & [REED HIETITYY, JIRDOEB(L
B (I 34%) E4577,
IH NMR (CDCl») 5 1.18 (6H, d, J= 6.9 Hz), 1.23 (3H, t, = 7.1 Hz), 1.97 (2H, m), 2.29
(3H, s), 2.32 (2H, t, J= 7.3 Hz), 2.80 (2H, t, J= 7.3 Hz), 3.35 (1H, m), 4.11 2H, q, J="7.1
Hz), 5.00 (2H, s), 5.23 (2H, s), 6.57 (1H, dd, J/= 1.4, 8.4 Hz), 6.73 (1H, d, J= 8.4 Hz), 6.97
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(1H, d, J= 1.4 Hz), 7.06-7.12 (2H, m), 7.22 (1H, m), 7.31 (1H, m), 7.34-7.41 (4H, m),
7.54 (1H, m); MS (ESD) m/z 484 (M + H)*; HRMS (ESI) m/z caled for Cs2HssNOs
(M + H)* 484.2846, found 484.2843.

2-6-1-12 Ethyl [1-(4-benzyloxy-3-isopropylbenzyl)-2-methyl-1 H-indol-3-yllpentanoate
(8e)

Ethyl (2-methylindol-3-yl)pentanoate % T, 8b & [FEED H1ET, JWkOEFEILEW

(= 12%) %157,
IH NMR (CDCls) § 1.18 (6H, d, /= 6.9 Hz), 1.22 (3H, t, J= 7.1 Hz), 1.63-1.74 (4H, m),
2.29 (3H, s), 2.31 (2H, t, J= 6.9 Hz), 2.76 (2H, t, J= 6.9 Hz), 3.35 (1H, m), 4.11 (2H, q, J
=17.1Hz), 5.00 (2H, s), 5.22 (2H, s), 6.55 (1H, dd, J= 2.2, 8.5 Hz), 6.72 (1H, d, J= 8.5 Hz),
6.99 (1H, d, J = 2.2 Hz), 7.03-7.11 (2H, m), 7.22 (1H, d, J = 7.7 Hz), 7.28 (1H, m),
7.34-7.40 (4H, m), 7.53 (1H, m); MS (ESI) m/z498 (M + H)*; HRMS (ESI) m/z calcd for
C33sH4NOs (M + H)* 498.3003, found 498.3004.

2-6-1-13 [1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 A-indol-3-yllacetic acid (4b)

3b (339 mg, 0.7 mmol) ZEETF /L (2.5 mL) &% /—) (2.5 mL) (2L, 10%

Pd-C (135 mg) ZNNA 7z, RO ZKFZFHKE, =T 3R L7z, ST 20 Afil
BIIAEL, AREBITRMG L-, BiEE VIV T Ty varsa~v 77 40— (R
FHVRIE -~ R =T L =1/0—4/1) THRLL, B2 ULk %E 1572 (206 mg MS
(ESD m/z394 M+ H)*, 392 M —H)7) . G b AL/ fil~ > Lk A % 7 —/1 (2.0 mL)
AR L, IM KBRS bV v AkER (1.1 mL) ZIx 7%, MOGE%E 60 °C T 2 B
PR Lo, BBUEIRANG L2, 1M ERKIRK & Bife =T L2 N2 7o, AHE 2 fafn gtk T
Ve L, e U U AT L, WIRAIEZ AR, BILERME L%, BEE U AT
Nrma~ N7 T 74— (EHREL  ~F Y VR T L =1/1) TREL, WikoREbE
¥ (95 mg, IR 38%, 2 steps) #1572,
IH NMR (CDCl) 6 1.17 (6H, d, /= 6.9 Hz), 2.31 (3H, s), 3.12 (1H, m), 3.76 (2H, s), 5.21
(2H, ), 6.48 (1H, dd, /= 1.8, 8.4 Hz), 6.52 (1H, d, /= 8.4 Hz), 6.94 (1H, d, J= 1.8 H2),
7.07-7.12 (2H, m), 7.21 (1H, m), 7.57 (1H, m); IR (ATR) 3498, 2960, 1698 cm'! ; MS (ESI)
ml/z 338 (M + H)*, 336 M — H)~; HRMS (ESD m/z caled for C21H22NOs (M + H)*
338.1751, found 338.1752.
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2-6-1-14 1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 H-indole-3-carboxylic acid (4a)

Ba AW T, 4b LABRDFIET, AGEKROREEY (I 38%, 2 steps) Z1372,
mp 198-200 °C (dec), H NMR (DMSO-ds) & 1.19 (6H, d, J= 6.9 Hz), 2.70 (3H, s), 3.12
(1H, m), 5.35 (2H, s), 6.52 (1H, dd, J=1.8, 8.0 Hz), 6.64 (1H, d, J=8.0 Hz), 7.01 (1H, d, /
= 2.2 Hz), 7.10-7.16 (2H, m), 7.51 (1H, m), 8.00 (1H, m), 9.26 (1H, brs); IR (ATR) 3111,
1698 cm1 ; MS (ESID) m/z 324 M + H)*, 322 M — H)~; HRMS (ESD m/z caled for
C20H22NO3 (M + H)* 324.1594, found 324.1597.

2-6-1-15 [1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 H-indol-3-yllpropanoic acid (4c)

8c Z MW\ T, 4b LRIERDGIET, TIROFELEY (I 40 %, 2 steps) ZFF72,
1H NMR (CDCls) d 1.19 (6H, d, J= 7.0 Hz), 2.34 (3H, s), 2.66 (2H, t, /= 7.3 Hz), 3.08 (2H,
t,J/="17.3 Hz), 3.14 (1H, m), 5.19 (2H, s), 5.28 (1H, s), 6.43 (1H, d, J= 8.1 Hz), 6.51 (1H, d,
J=8.4 Hz), 6.97 (1H, s), 7.07-7.12 (2H, m), 7.24 (1H, m), 7.57 (1H, d, /= 6.6 Hz); IR
(ATR) 3386, 2965, 1669 cm'* ; MS (ESI) m/z 352 (M + H)*, 350 (M — H)~; HRMS (ESI)
m/zcaled for C22H26NOs (M + H)* 352.1907, found 352.1910.

2-6-1-16 [1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 A-indol-3-yllbutanoic acid (4d)

3d Z W\ TC, 4b LAEEDOFIET, 1kOFREIEY (IE 29 %, 2 steps) & 157,
1H NMR (CDCls) § 1.21 (6H, d, /= 7.0 Hz), 2.07 (2H, m), 2.30 (3H, s), 2.39 (2H, t, J= 7.3
Hz), 2.83 (2H, t, J="7.3 Hz), 3.17 (1H, m), 5.23 (2H, s), 6.49 (1H, dd, J= 1.2, 8.4 Hz), 6.56
(1H, d, J= 8.4 Hz), 6.96 (1H, brs), 7.10-7.14 (2H, m), 7.23 (1H, brd, J= 7.7 Hz), 7.55 (1H,
d, J = 7.6 Hz); IR (ATR) 3380, 2959, 1702 cm™ ; MS (ESI) m/z 366 M + H)*, 364
(M — H)~; HRMS (ESI) m/zcalcd for C2sH2sNOs (M + H)* 366.2064, found 366.2064.

2-6-1-17 [1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 A-indol-3-yllpentanoic acid (4e)

3e T, 4b LRBEDHIET, JAROFRBEEY (IR 44%, 2 steps) Z1537,
H NMR (DMSO-ds) d 1.07 (6H, d, /= 7.0 Hz), 1.45-1.70 (4H, m), 2.22 (2H, t, J= 7.0 Hz),
2.33 (3H, s), 2.69 (2H, t, /= 6.6 Hz), 3.21 (1H, m), 5.23 (2H, s), 6.52 (1H, dd, J= 2.2, 8.4
Hz), 6.63 (1H, d, /= 8.4 Hz), 6.89 (1H, d, J= 1.9 Hz), 6.95 (1H, t, J= 7.0 Hz), 7.01 (1H, t,
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J=6.9Hz), 7.33 (1H, d, J= 8.0 Hz), 7.44 (1H, d, J= 7.7 Hz), 9.09 (1H, brs), 11.8 (1H,
brs); IR (ATR) 3394, 2929, 1703 cm! ; MS (ESI) m/z380 (M + H)*, 378 (M — H)~; HRMS
(ESI) m/zcaled for C24H30NOs (M + H)* 380.2220, found 380.2223.

2-6-1-18 {[1-(3-Isopropyl-4-hydroxybenzyl)-2-methyl-1 A-indol-3-yllacetylamino}acetic
acid (5b)

4b (985 mg, 2.9 mmol) Z DMF (75 mL) ([ZEMEL, b U =F /17 X 2 (985 ul, 7.0 mmol),
HOBt (492 mg, 3.2 mmol) , 7' U > > @ 27 )LHiktE (448 mg, 3.2 mmol) ,WSC (671 mg,
3.5 mmol) # =R TN X 721%, KIS A SR C 48 R EE Lz, RISRIZK & FEfg=F v
BINZ Tz, AR Z B KFE T b Y 7 2OKEEK, 1M HERKER, K, fafniifkolE
T L, BEET MY U A THEE L, ERAEAEL, BERN L%, RiEEd~%5
YN F N —T L TEEE L, =27 VHRRE (1.1 g MS (ESD m/z423 (M + H)*, 421
M-H)") #17z, BonizPiiEE b & REOFIETIKSHEL, AEEORELE
Y (1.0 g, IR 8T%) &HF1z,
'H NMR (DMSO-ds) § 1.10 (6H, d, /= 6.9 Hz), 2.32 (3H, s), 3.13 (1H, m), 3.24 (2H, d, J=
4.0 Hz), 3.51 (2H, s), 5.24 (2H, s), 6.51 (1H, dd, J= 2.2, 8.4 Hz), 6.64 (1H, d, /= 8.0 Hz),
6.91-7.14 (4H, m), 7.35 (1H, d, /= 8.0 Hz), 7.46 (1H, d, J = 7.7 Hz), 9.32 (1H, brs); IR
(ATR) 3302, 2959, 1731, 1651, 1509 cm™! ; MS (ESI) m/z 395 M + H)*, 393 M — H)~;
HRMS (ESID) m/zcaled for C23H27N204 (M + H)T 395.1965, found 395.1954.

2-6-1-19 2-[1-(4-Hydroxy-3-isopropylbenzyl)-2-methyl-1 Hindole-3-carboxamido]acetic
acid (5a)

4a # AT, Bb LEBRDFIETITY, ABEROEREEY (K 35%) 1%,
mp 145-148 °C (dec); 'H NMR (DMSO-dys & 1.10 (6H, d, J= 7.0 Hz), 2.32 (3H, s), 3.13
(1H, m), 3.88 (2H, d, /= 5.2 Hz), 5.32 (2H, s), 6.51 (1H, d, /= 8.0 Hz), 6.65 (1H, d, /= 8.0
Hz), 7.03 (1H, s), 7.07-7.18 (2H, m), 7.48 (1H, d, J= 7.3 Hz), 7.62 (1H, brs), 7.86 (1H, d,
J=17.7Hz), 9.20 (1H, brs); IR (ATR) 3328, 2958, 1721, 1591, 1543 cm'! ; MS (ESI) m/z
381 (M + H)*, 379 (M — H)~; HRMS (ESI) m/z caled for C22H25N204 (M + H)* 381.1809,
found 381.1812.
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2-6-1-20 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-4-nitro-1 H-indole (7a)

KFEAFT Y UL (8 60%, 59.2 mg, 1.5 mmol) % DMF (1.0 mL) (Z/%&#& L,
4-nitro-1H-indole (200 mg, 1.2 mmol) ® DMF i##% (1.0 mL) % 5°C T F L72%, =
AT 1R L7, HEVC, 1b (ca. 1.5 mmol) @ DMF ®iZ (2.0 mL) #iNx, =i
T 3 B L7, BUSRZKAKIZIEE, Hile— /L Chilld L7, AEZK, fafif
HKOIE TG L, FBEET MU 7 ATl L, WRAZAEL, BUERME L%, vV
ATNTTyarzax T 7 40— (WHEE  ~FV i F1v=9/1) THRHREL,
HOEEROELBELAY (481 mg, LR 84%) %157-,
mp 98-100 °C; 'H NMR (CDCls) & 1.08 (18H, d, J= 7.4 Hz), 1.09 (6H, d, J= 6.6 Hz), 1.27
(3H, m), 3.34 (1H, m), 5.29 (2H, s), 6.67 (1H, s), 7.05 (1H, s), 7.26 (3H, m), 7.38 (1H, d, J
=6.2 Hz), 7.66 (1H, d, J= 8.4 Hz), 8.13 (1H, d, J= 8.1 Hz); MS (ESD m/z467 (M + H)™;
HRMS (ESI) m/zcaled for C27H39N203Si (M + H)t 467.2724, found 467.2720.

2-6-1-21 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-4-nitro-1 A-indole
(7b)

2-Methyl-4-nitro-1H-indole Z H\ T, Ta L [FkkDFIET, HAREKORE(LEY (IX
H45%) T,
mp 116-118 °C; 'H NMR (CDCls) & 1.07 (18H, d, J = 7.4 Hz), 1.14 (6H, d, J = 7.0 H2),
1.26 (3H, m), 2.46 (3H, s), 3.32 (1H, m), 5.29 (2H, s), 6.42 (1H, dd, J= 2.2, 8.4 Hz), 6.62
(1H, d, J=8.1 Hz), 6.94 (1H, d, J=2.2 Hz), 7.08 (1H, s), 7.13 (1H, t, J= 8.1 Hz), 7.54 (1H,
d, J=8.1 Hz), 8.10 (1H, d, J = 8.0 Hz); MS (ESI) m/z 481 (M + H)*; HRMS (ESI) m/z
caled for C2sH41N203Si (M + H)* 481.2881, found 481.2875.

2-6-1-22 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-7-methyl-4-nitro-1 H-indole
(70

7-Methyl-4-nitro-1 H-indole % M\ T, 7a & [AEEOHIET, HAaFEKRORELEY (L
R 82%) %7,
mp 102-104 °C; 'H NMR (CDCls) & 1.08 (18H, d, /= 6.9 Hz), 1.13 (6H, d, J = 7.4 Hz),
1.26 (3H, m), 2.63 (3H, s), 3.34 (1H, m), 5.55 (2H, s), 6.42 (1H, dd, J= 2.4, 8.3 Hz), 6.65
(1H, d, J= 8.3 Hz), 6.86 (1H, d, J= 2.4 Hz), 6.94 (1H, d, /= 8.1 Hz), 7.29 (1H, d, J= 3.1
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Hz), 7.33 (1H, d, J = 3.1 Hz), 8.04 (1H, d, J = 8.1 Hz) ; MS (ES]) m/z 481 (M + H)™;
HRMS (ESI) m/zcaled for C2sH41N203S1 (M + H)™ 481.2881, found 481.2880.

2-6-1-23 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-5-nitro-1 H-indole
(7d)

2-Methyl-5-nitro-1A-indole Z# H\ T, Ta LI[FkkDFIET, HABKOERELEY (X
R 34%) E1%7,
mp 118-120 °C; 'H NMR (CDCls) & 1.07 (18H, d, /= 7.3 Hz), 1.14 (6H, d, J = 6.9 Hz),
1.26 (3H, m), 2.41 (3H, s), 3.32 (1H, m), 5.26 (2H, s), 6.45 (1H, dd, /= 2.2, 8.5 Hz), 6.48
(1H, s), 6.63 (1H, d, J= 8.0 Hz), 6.92 (1H, d, J= 2.2 Hz), 7.23 (1H, s), 8.02 (1H, dd, J =
2.2, 8.8 Hz), 8.50 (1H, d, J= 2.2 Hz); MS (ESI) m/z481 (M + H)*; HRMS (ESI) m/z calcd
for C2sH41N203Si (M + H)* 481.2881, found 481.2877.

2-6-1-24 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-1 H-indol-4-ylamine (8a)

7a (311 mg, 0.7 mmol) % THF (5.0 mL) & =% /—/L (5.0 mL) |[Z#&f# L, 10% Pd-C

(93.3 mg) ZMZ 7=k, KBEHKT, BIE T 3 REMEIE Lz, T V0 Atz A5 L,
BEME Lz, WAL VDA N T Ty arza~ b7 40— (WHERE - ~%9 /5
R F /L =1/0—4/1) THEL, JRROFEILEY (257 mg, IR 82%) Z157-,
1H NMR (CDCls) 6 1.07 (18H, d, /= 7.3 Hz), 1.15 (6H, d, J= 6.9 Hz), 1.24 (3H, m), 3.33
(1H, m), 3.92 (2H, brs), 5.19 (2H, s), 6.39 (1H, d, J = 7.3 Hz), 6.41 (1H, d, /= 3.3 H2),
6.64 (1H, d, J=8.1 Hz), 6.70 (1H, dd, /= 2.2, 8.5 Hz), 6.81 (1H, d, J= 8.0 Hz), 6.98-7.02
(2H, m), 7.05 (1H, s); MS (ESI) m/z 437 (M + H)*, 435 (M — H)~; HRMS (ESD m/z caled
for CorHuN20Si (M + H)t 437.2983, found 437.2984.

2-6-1-25 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-1 H-indol-4-ylamine
(8b)

o Z AT, 8a LFERDITIET, 1ROXREEY (IR 54%) %157,
H NMR (CDCls) § 1.09 (18H, d, J= 7.3 Hz), 1.16 (6H, d, J= 7.0 Hz), 1.27 (3H, m), 2.36
(3H, s), 3.33 (1H, m), 3.49 (1H, brs), 5.16 (2H, s), 6.21 (1H, s), 6.38 (1H, d, /= 7.3 H2),
6.48 (1H, dd, J=2.2, 8.1 Hz), 6.59 (1H, d, J= 8.4 Hz), 6.75 (1H, d, /= 8.1 Hz), 6.94 (1H, t,
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J=179Hz),7.01 1H, d, J=1.8 Hz); MS (ESD) m/z451 M + H)*; HRMS (ESI) m/zcalcd
for CesH43N20Si (M + H)™ 451.3139, found 451.3134.

2-6-1-26 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-7-methyl-1H-indol-4-ylamine
(8c)

Te T, 8a LREEDFIET, N—YaEROEEAY (IR 71%) 2457,
mp 121-123 °C; 'H NMR (CDCls) & 1.08 (18H, d, /= 7.3 Hz), 1.15 (6H, d, J = 6.9 Hz),
1.26 (3H, m), 2.48 (3H, s), 3.33 (1H, m), 3.81 (2H, brs), 5.47 (2H, s), 6.31 (1H, d, J= 7.7
Hz), 6.42 (1H, d, J= 2.3 Hz), 6.47 (1H, dd, J= 2.2, 8.4 Hz), 6.62 (1H, d, J= 8.1 Hz), 6.69
(1H, d, J=17.7 Hz), 6.94 (1H, d, J= 2.2 Hz), 6.96 (1H, d, J= 2.9 Hz); MS (ESI) m/z 451
(M + H)*; HRMS (ESI) m/zcalced for C2sH4sN20Si (M + H)* 451.3139, found 451.3136.

2-6-1-27 1-(3-Isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-1 H-indol-5-ylamine
(8d)

7d ZFHWT, 8a LFEIERDFIET, N—Y atafIRORENEY (IR T4%) E1537-,
mp 105-106 °C; 'H NMR (CDCls) & 1.07 (18H, d, J= 7.3 Hz), 1.15 (6H, d, /= 6.9 Ha),
1.25 (3H, m), 2.33 (3H, s), 3.32 (1H, m), 3.46 (1H, brs), 5.15 (2H, ), 6.12 (1H, s), 6.44 (1H,
dd, J= 2.2, 8.4 Hz), 6.55 (1H, dd, J= 2.2, 8.4 Hz), 6.58 (1H, d, /= 8.4 Hz), 6.87 (1H, d,
=2.2 Hz), 6.98 (1H, d, J= 2.2 Hz), 7.03 (1H, d, J = 8.7 Hz); MS (ESD m/z451 M + H)*;
HRMS (ESI) m/zcaled for CasHasN20Si (M + H)* 451.3139, found 451.3134.

2-6-1-28 Ethyl N-[1-(3-isopropyl-4-triisopropylsilanyloxybenzyl)-1 H-indol-4-
ylloxamate (9a)

8a (139.0 mg, 0.3 mmol) & diethyl oxalate (3.0 mL) % 100 °C T 3 BRffE# L 7=,
BB & RIRICHWEIL, WL L, BEE2 S VAN T Ty vasa~ NI 57 41—
(VBB . ~%Y U /ERR =T L =1/0—4/1) TR L, @ aBEERORELAY (126
mg, K 74%) %1%,
mp 115-116 °C; 'H NMR (CDCls) 8 1.06 (18H, d, J= 7.3 Hz), 1.13 (3H, m), 1.35 (3H, t, J
= 7.3 Hz), 3.31 (1H, m), 4.33 (2H, q, J= 7.3 Hz), 5.21 (2H, s), 6.51 (1H, d, J = 3.3 Hz),
6.64 (1H, d, J= 8.5 Hz), 6.68 (1H, dd, /= 2.2, 8.4 Hz), 7.01 (1H, d, J= 2.2 Hz), 7.11 (1H,
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d, J= 3.3 Hz), 7.17 (1H, d), 7.90 (1H, m), 9.16 (1H, brs); MS (ESID) m/z537 M + H)*;
HRMS (ESI) m/zcaled for C31H4sN20481 (M + H)™ 537.3143, found 537.3152.

2-6-1-29 Ethyl N[1-(3-isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-1 H-indol-4
-ylloxamate (9b)

8b ZH\\T, 9a L[AERDITIET, 1@ROFRHILEY (IR 81%) Z1F7,
H NMR (CDCls) § 1.07 (18H, d, J= 7.3 Hz), 1.15 (6H, d, J= 7.3 Hz), 1.26 (3H, m), 1.46
(3H, t, /= 7.1 Hz), 2.40 (3H, s), 3.33 (1H, m), 4.45 (2H, q, J= 7.1 Hz), 5.23 (2H, s), 6.33
(1H, s), 6.45 (1H, dd, /= 2.4, 8.3 Hz), 6.61 (1H, d, /= 8.3 Hz), 6.96 (1H, d, /= 2.4 Hz),
7.13 (2H, m), 7.86-7.90 (1H, m), 9.13(1H, s); MS (ESD) m/z 551 (M + H)*; HRMS (ESI)
mlz caled for C32H47N204Si (M + H)™ 551.3300, found 551.3301.

2-6-1-30 Ethyl N-[1-(8-isopropyl-4-triisopropylsilanyloxybenzyl)-7-methyl-1 A-indol-4-
ylloxamate (9¢)

8c Z M\ T, 9a LFERDIFIET, HABEKOREILEY (IR 85%) &1F7-,
mp 136-138 °C; 'H NMR (CDCls) & 1.07 (18H, d, J= 7.3 Hz), 1.15 (6H, d, /= 7.0 Ha),
1.25 (3H, m), 1.46 (3H, t, J= 7.1 Hz), 2.55 (3H, s), 3.32 (1H, m), 4.45 (2H, q, J= 7.1 Hz),
5.23 (2H, s), 6.33 (1H, s), 6.44 (1H, dd, J= 2.2, 8.4 Hz), 6.61 (1H, d, J= 8.1 Hz), 6.96 (1H,
d, J=2.2 Hz), 7.12-7.15 (2H, m), 7.91 (1H, d, J= 2.2 Hz), 9.14 (1H, s); MS (ESID) m/z551
(M + H)™; HRMS (ESI) m/z caled for Cs2H47N204Si (M + H)* 551.3300, found 551.3301.

2-6-1-31 Ethyl N-[1-(3-isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-1 A-indol-5-
ylloxamate (9d)

8d # AT, 9a LRKRDIFIET, HABEKRORBEILAEY (I 75%) 1537,
mp 150-151 °C; 'H NMR (CDCls) § 1.07 (18H, d, /= 7.4 Hz), 1.15 (6H, d, J = 7.0 Hz),
1.26 (3H, m), 1.42 (3H, t, J= 7.1 Hz), 2.52 (3H, s), 3.31 (1H, m), 4.42 (2H, q, J=7.1 Hz),
5.20 (2H, s), 6.31 (1H, s), 6.43 (1H, dd, J= 2.2, 8.4 Hz), 6.60 (1H, d, J= 8.4 Hz), 6.95 (1H,
d, J=2.2 Hz), 7.20 (1H, d, /= 8.8 Hz), 7.26 (1H, dd, J/= 2.2, 8.8 Hz), 7.91 (1H, d, J= 2.2
Hz), 8.89 (1H, brs); MS (ESI) m/z551 M + H)™; HRMS (ESI) m/zcaled for Cs2H47N204S1
M + H)* 551.3300, found 551.3303.
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2-6-1-32 Ethyl N-[1-(3-isopropyl-4-triisopropylsilanyloxybenzyl)-2-methyl-1 A-indol-4-
yllmalonamate (9b’)

8b (829.8 mg, 1.8 mmol) & U =F /L7 I (284 ul, 2.0 mmo) & 27 vz A X > (40
mL) [Z¥f# L, ethyl malonyl chloride (248 uL, 1.9 mmol) % 0°C TIx 7=, MR %E
30 =R TR L, B F L CHIR L, K, fEMEEKDIATHESR L, ik
MU D LATHEE LT, WRAIZAEL, BERME L%, REE VDTNV T Ty ay
v N7 T 7 — (WHEEEE  ~F Y U ERE T L =4/1) THE L, JaROEXE(LEY

(737.6 mg, =K T1%) &1537-,
H NMR (CDCls) 6 1.07 (18H, d, J= 7.0 Hz), 1.15 (6H, d, /= 6.8 Hz), 1.25 (3H, m), 1.35
(8H, t, J=17.1 Hz), 2.39 (3H, s), 3.31 (1H, m), 3.55 (2H, s), 4.31 (2H, q, /= 7.1 Hz), 5.21
(2H, s), 6.37 (1H, s), 6.45 (1H, d, J = 8.4 Hz), 6.59 (1H, d, J = 8.4 Hz), 6.97 (1H, s),
7.05-7.11 (2H, m), 7.82 (1H, d, J = 7.3 Hz), 9.66 (1H, s); MS (ESD) m/z 565 (M + H)*;
HRMS (ESI) m/zcaled for C3sH49N204Si (M + H)™ 565.3456, found 565.3455.

2-6-1-33 Ethyl N-[1-(8-isopropyl-4-triisopropylsilanyloxybenzyl)-7-methyl-1 A-indol-4-

yllmalonamate (9¢’)

8c & AT, 9L [ABkDHIET, AGEERORBILEY (IR 62%) %15,
mp 118-120 °C; 'H NMR (CDCls) & 1.08 (18H, d, J = 4.9 Hz), 1.14 (6H, d, J= 7.0 H2),
1.26 (3H, m), 1.35 (3H, m), 2.53 (3H, s), 3.33 (1H, m), 3.55 (2H, s), 4.30 (2H, q, J = 7.3
Hz), 5.50 (2H, s), 6.42 (1H, dd, J= 2.2, 8.4 Hz), 6.59-6.62 (2H, m), 6.86 (1H, d, J= 7.6
Hz), 6.91 (1H, d, /= 2.2 Hz), 7.05 (1H, d, J= 3.3 Hz), 7.73 (1H, d, J= 7.7 Hz), 9.69 (1H,
s); MS (ESI) m/z565 M + H)*, 563 (M — H)~; HRMS (ESI) m/z calced for C3ssH4oN204Si
M + H)* 565.3456, found 565.3455.

2-6-1-34 Ethyl N-[1-(4-hydroxy-3-isopropylbenzyl)-1 A-indol-4-ylloxamate (10a)

9a (112.0 mg, 0.2 mmol) % THF (1.0 mL) (Z¥%f#L, tetrabutylammonium fluoride

(1 M THF ¥, 230 ulL, 0.2 mmol) Z/x, =EiEC 30 RHE# Lz, ISR % Bt =5
VTHRL, K, SARMEHEKOIETHSE L, Mg b Y v ATl L, EAlZAS5EL,
WERAE Lictk, REE VSN a~ N7 7T 00— (BHIEE -~ U Fig T L
=1/0—4/1) THREL, AOEKRORELEY (33.1 mg, K 42%) 21372,
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mp 145-146 °C; 'H NMR (CDCls) § 1.20 (6H, d, J= 6.9 Hz), 1.45 (3H, t, J= 7.3 Hz), 3.17
(1H, m), 4.45 (2H, q, J= 7.3 Hz), 5.24 (2H, s), 6.54 (1H, d, /= 3.3 Hz), 6.65 (1H, d, J= 4.5
Hz), 6.74 (1H, dd, J = 2.2, 10.2 Hz), 7.04 (1H, d, J= 2.2 Hz), 7.13 (1H, d, J = 3.3 H2),
7.19-7.20 (2H, m), 7.92 (1H, m), 9.18 (1H, brs); IR (ATR) 3359, 2960, 1761, 1692, 1536
em; MS (ESD m/z381(M + H)*, 379 (M — H)~; HRMS (ESI) n7/z caled for C2eHa5N204
(M + H)* 381.1809, found 381.1809.

2-6-1-35 Ethyl N[1-(4-hydroxy-3-isopropylbenzyl)-2-methyl-1 H-indol-4-ylloxamate
(10b)

9b T, 10a & RO ITIET, MEAFKOERELEY (IR 23%) 2157,
mp 143-145 °C; 1TH NMR (CDCls) & 1.19 (6H, d, J=6.9 Hz), 1.46 (3H, t, J= 6.9 Hz), 2.40
(3H, s), 3.15 (1H, m), 4.45 (2H, q, J=6.9 Hz), 4.66 (1H, s), 5.24 (2H, s), 6.34 (1H, s), 6.50
(1H, dd, J= 2.2, 8.1 Hz), 6.59 (1H, d, J= 8.1 Hz), 6.95 (1H, d, /= 2.2 Hz), 7.09-7.15 (2H,
m), 7.87 (1H, dd, /= 1.8, 6.6 Hz), 9.12 (1H, brs); IR (ATR) 3339, 2959, 1687, 1538 cm'’;
MS (ESD m/z 395 M + H)*, 393 M — H)~; HRMS (ESI) m/z caled for C2sHa7N204
(M +H)*" 395.1965, found 395.1954.

2-6-1-36 Ethyl N[1-(4-hydroxy-3-isopropylbenzyl)-7-methyl-1 H-indol-4-ylloxamate
(10c)

9c Z AT, 10a LRERDFIET, HEARKROREEGY (IR 12%) 2157,
mp 138-139 °C; tH NMR (CDCls) 5 1.19 (6H, d, J= 7.0 Hz), 1.46 (3H, t, J= 7.1 Hz), 2.55
(3H, s), 3.16 (1H, m), 4.45 (2H, q, J= 7.1 Hz), 4.69 (1H, s), 5.51 (2H, s), 6.48 (1H, dd, J=
2.2, 8.1 Hz), 6.54 (1H, d, J = 3.3 Hz), 6.62 (1H, d, /= 8.1 Hz), 6.88 (1H, d, /= 2.6 Hz),
6.90 (1H, d, J= 8.4 Hz), 7.08 (1H, d, J= 3.3 Hz), 7.80 (1H, d, J= 7.7 Hz), 9.14 (1H, brs);
IR (ATR) 3316, 2958, 1764, 1682, 1541 cm'; MS (ESI) m/z395 M + H)*, 393 (M — H)~;
HRMS (ESI) m/zcaled for C2sH27N204 M + H)* 395.1965, found 395.1956.

2-6-1-37 Ethyl N[1-(4-hydroxy-3-isopropylbenzyl)-2-methyl-1 A-indol-4-yl]

malonamate (10b’)
9b =T, 10a & [RIEED HIETITY, 1IROFREILEY (INFE 88%) Z15%7-.
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1H NMR (CDCl3) 6 1.20 (6H, d, J= 7.0 Hz), 1.35 (3H, t, J= 7.4 Hz), 2.39 (3H, s), 3.16 (1H,
m), 3.55 (2H, s), 4.30 (2H, q, J= 7.4 Hz), 4.83 (1H, s), 5.22 (2H, s), 6.37 (1H, s), 6.49 (1H,
dd, J= 2.2, 8.0 Hz), 6.58 (1H, d, /= 8.4 Hz), 6.96 (1H, d, J= 2.2 Hz), 7.02-7.11 (2H, m),
7.81 (1H, d, J = 6.6 Hz), 9.68 (1H, s); IR (ATR) 3312, 2960, 1717, 1659, 1551 cm';; MS
(ESI) m/z409 M + H)*, 407 (M — H)~; HRMS (ESI) n7/z caled for C24H20N204 (M + H)*
409.2122, found 409.2113.

2-6-1-38 Ethyl N-[1-(4-hydroxy-3-isopropylbenzyl)-7-methyl-1 A-indol-4-yl]

malonamate (10¢’)

9¢ T, 10a &L FEERDOITIET, ARBEEROEREEY (IR 87%) %1%/,

mp 141-142 °C; tH NMR (CDCls) § 1.19 (6H, d, J= 7.0 Hz), 1.34 (3H, t, J= 7.1 Hz), 2.52
(3H, s), 3.16 (1H, m), 3.55 (2H, s), 4.30 (2H, q, J= 7.1 Hz), 4.93 (1H, s), 5.49 (2H, s), 6.46
(1H, dd, J=2.0, 8.2 Hz), 6.59 (1H, d, J= 3.3 Hz), 6.60 (1H, d, /= 8.1 Hz), 6.85 (1H, d, J=
7.7 Hz), 6.90 (1H, d, J= 1.2 Hz), 7.04 (1H, d, J= 3.3 Hz), 7.72 (1H, d, J = 8.1 Hz), 9.70
(1H, s); IR (ATR) 3262, 2957, 1719, 1652, 1621, 1556 cm'; MS (ESI) m/z 409 (M + H)™,
407 M — H)~; HRMS (ESI) m/z caled for C24H29N204 (M + H)* 409.2122, found
409.2120.

2-6-1-39 Ethyl N[1-(4-hydroxy-3-isopropylbenzyl)-2-methyl-1 H-indol-5-ylloxamate
(10d)

9c Z T, 10a LRERDFIET, HEABEEOREEGY (IGE 30%) E157,
mp 126-129 °C; 'TH NMR (CDCls) & 1.18 (6H, d, J=7.0 Hz), 1.41 (3H, t, J= 7.0 Hz), 2.35
(3H, s), 3.18 (1H, m), 4.40 (2H, q, /= 7.0 Hz), 5.45 (2H, s), 5.57 (1H, s), 6.28 (1H, s), 6.45
(1H, dd, J=1.9, 8.1 Hz), 6.61 (1H, d, J= 8.5 Hz), 6.93 (1H, d, /= 1.9 Hz), 7.15 (1H, d, J=
8.8 Hz), 7.24 (1H, dd, /= 2.2, 9.1 Hz), 7.89 (1H, s), 8.92 (1H, brs); IR (ATR) 1736, 1683
cm; MS (ESI) m/z395 M + H)*, 393 (M — H)~; HRMS (ESI) m/z caled for C2sH27N204
M + H)* 395.1965, found 395.1959.
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2-6-1-40 N[1-(4-Hydroxy-3-isopropylbenzyl)-1 H-indol-4-ylloxamic acid (11a)

10a (33.0 mg, 0.1 mmol) # =% /—/L (0.5mL) IZ¥fF L7=%, 1 MAKE{EFT MY D
LOKIRE (173 pl, 0.2 mmol) 1%, SEIRT 1 WpRIHHEE Us, ROSE 20T L, 7%
WA CTEML, IMERKEKRE A%, BTV CHilil L, AlEZK, g
HWKDIETHES L, MEET N o ACHE L, FRAIZAEL, BUERNEL-%, &k
eV TF N T—T VAT TR L, IKABEROFRELEY (22 mg, ILZE quant.)
AR,
mp 153-155 °C (dec); 'H NMR (DMSO-ds) & 1.11 (6H, d, J= 6.9 Hz), 3.12 (1H, m), 5.27
(2H, s), 6.56 (1H, d, J= 3.0 Hz), 6.67 (1H, d, J= 8.4 Hz), 6.81 (1H, dd, /= 1.2, 8.4 Hz),
7.09 (1H, t, J=17.7Hz), 7.13 (1H, d, J= 1.2 Hz), 7.36 (1H, d, J= 8.1 Hz), 7.42 (1H, d, J=
7.7 Hz), 7.44 (1H, d, J = 3.0 Hz), 9.27 (1H, s), 10.35 (1H, s); IR (ATR) 1748, 1691 cm%;
MS (ESD) m/z 353 M + H)*, 351 (M — H)~; HRMS (ESI) m/z caled for C20H21N204
(M + H)*" 353.1496, found 353.1498.

2-6-1-41 N[1-(4-Hydroxy-3-isopropylbenzyl)-2-methyl-1 A-indol-4-ylloxamic acid (11b)

10b Z AT, 1la LFEEEDHIET, WkOFREEY (I quant.) 2157,
H NMR (DMSO-ds) § 1.09 (6H, d, /= 6.9 Hz), 2.37 (3H, s), 3.13 (1H, m), 5.25 (2H, s),
6.34 (1H, s), 6.53 (1H, dd, J= 2.2, 8.4 Hz), 6.64 (1H, d, J= 8.4 Hz), 6.98 (1H, d, /= 2.2
Hz), 7.01 (1H, t, J= 7.7 Hz), 7.26 (1H, d, J= 8.1 Hz), 7.36 (1H, d, J= 7.7 Hz), 9.15 (1H, s),
10.19 (1H, s); IR (ATR) 1741, 1685, 1552 cm'l; MS (ESD) m/z 367 (M + H)™, 365
(M — H)~; HRMS (ESI) m/zcaled for C21H23N204 (M + H)* 367.1652, found 367.1656.

2-6-1-42 N[1-(4-Hydroxy-3-isopropylbenzyl)-7-methyl-1 H-indol-4-ylloxamic acid (11c)

10b ZHWT, 1la LREEROGIET, HAREKORBELED IR 95%) 2157,
mp 145-146 °C (dec); 'H NMR (DMSO-ds & 1.08 (6H, d, J= 6.6 Hz), 2.46 (3H, s), 3.13
(1H, m), 5.43 (2H, s), 6.40 (1H, dd, J= 2.4, 8.2 Hz), 6.56 (1H, d, /= 3.3 Hz), 6.65 (1H, d, /
=8.1 Hz), 6.78 (1H, d, J= 8.1 Hz), 6.87 (1H, d, /= 2.2 Hz), 7.30 (1H, d, J= 7.3 Hz), 7.32
(1H, d, J= 3.3 Hz), 9.22 (1H, s), 10.15 (1H, s); IR (ATR) 1752, 1692, 1548 cm'}; MS (ESID)
mlz 367 M + H)T, 365 M — H)~; HRMS (ESI) m/z caled for C21H2sN20s (M + H)™
367.1652, found 367.1654.
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2-6-1-43 N[1-(4-Hydroxy-3-isopropylbenzyl)-2-methyl-1 A-indol-4-yllmalonic acid
(11b)

11b VT, 10b’ & [FAEED HFIETITV, s aEROFE G (E quant.) 275
77
mp 139-141 °C (dec); 'H NMR (DMSO-ds) § 1.09 (6H, d, J= 7.0 Hz), 2.37 (3H, s), 2.88
(2H, s), 3.12 (1H, m), 5.23 (2H, s), 6.39 (1H, s), 6.49 (1H, dd, J= 2.0, 8.2 Hz), 6.63 (1H, d,
J=8.1Hz),6.91 (1H, t, J=7.9 Hz), 6.95 (1H, s), 7.03 (1H, d, /= 8.1 Hz), 7.78 (1H, d, J =
7.7 Hz), 9.14 (1H, s); IR (ATR) 1761, 1692, 1574 cm'; MS (ESI) m/z 381 (M + H)*, 379
(M —H)~; HRMS (ESI) n7/zcalcd for C22H25N204 (M + H)* 381.1809, found 381.1813.

2-6-1-44 N[1-(4-Hydroxy-3-isopropylbenzyl)-7-methyl-1 H-indol-4-yllmalonic acid
(11¢)

11b Z AT, 10¢ &tk kT, ABBEEROREEY (I quant.) #4157,
mp 157-158 °C (dec); 'H NMR (DMSO-d»  1.07 (6H, d, /= 6.6 Hz), 2.46 (3H, s), 3.13
(1H, m), 3.48 (2H, s), 5.48 (2H, s), 6.39 (1H, dd, J= 2.2, 8.4 Hz), 6.54 (1H, d, J= 2.2 H2),
6.64 (1H, d, J= 8.4 Hz), 6.82 (1H, s), 6.86 (1H, s), 7.31 (1H, d, J= 2.9 Hz), 7.74 (1H, s),
9.14 (1H, s), 9.68 (1H, s); IR (ATR) 1740, 1609, 1556 cm'; MS (ESI) m/z 381 (M + H)*,
379 (M — H)~; HRMS (ESI) m/z caled for C22H2sN204 (M + H)* 381.1809, found
381.1812.

2-6-1-45 N[1-(4-Hydroxy-3-isopropylbenzyl)-2-methyl-1 H-indol-5-ylloxamic acid (11d)

10d = HW T, 1la L FIEROFIET, J@ROFRELEY (IFE quant.) Z157,
'H NMR (DMSO-ds) & 1.08 (6H, d, J= 7.0 Hz), 2.35 (3H, s), 3.12 (1H, m), 5.22 (2H, s),
6.23 (1H, s), 6.52 (1H, dd, J= 1.5, 8.0 Hz), 6.64 (1H, d, /= 8.0 Hz), 6.94 (1H, d, /= 1.5
Hz), 7.33 (2H, s), 7.88 (1H, s), 9.14 (1H, s), 10.39 (1H, s); MS (ESI) m/z367 (M + H)*, 365
(M — H)~; HRMS (ESD) m/z caled for C21H23N20s (M + H)* 367.1652, found 367.1655.

2-6-2 TR ESHEHMMEFM (TR XA T4 T T vkA)

t k TRal 33X OTRB1 @ LBD /%, His-Patch Thioredoxin f& 4 /X7 EFRHBLL AT
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2 (Invitrogen) % F T His-Patch Thioredoxin @ C K¥mlZ & b TRal 33X Ue b TRB1
O LBD 263 5G4 78 (ftzt b TRal £7213k ~ TRBL) & L CTRIGHIZH
Uz, a4 3781%, & h TRLBD @ ¢cDNA Z4A L7z z 75 23 R& b T
AT F—A = a v LEERBE (IM109) i3 L, #5aHic IPTG 2N L CRELH
WALz L TEA LR,

#l#z & F TRal £7213t F TRB1 Z & iehi 5 akIC 1251-T3 (Perkin Elmer) Z 0.16 nM
272D K OITHIIL, S| T 1~3 Rfil i L, M2 & R TRal 7213t ks TRB1 & 1251-T3
DEEEREKR ST, Z OMERIK%Z 96well plate (MultiScreen-HV, Millipore) D4
7 W 60 uL Nz, BERMVE F I3 D T3 2 HIRE D 1.67T %1720 X HIciifl L
T AHCRINEIR 90 WL Z N 2 7=, 7 L — h % 25 °C T2~3HEff] A ¥ 2 _X— h 35 Z & T,
PRERMVEL £ 72 13 FEAERE T3 12 L v 125]-T3 & TR OEA R &2 HE L=, & v = /112 80 uL
@ SephadexG25 Z Nz, & 2GR Z RN L CTHoIZiE s 72, 600g T 1 57
O EET % 2 & T SephadexG25 7 7 A% Uiz, #BRMIE F 72 13K TS 2N 7=
IRAW S 25 uL 281V, SephadexG25 77 A EE L, EHIZ 600 g T 1 4y Mmoo B
L7-., FE, SephadexG25 7 7 AZKRMHEOFESRIEZ 25 ul EJE L. EHIZ2600g T1
Sy Loy BE LT, 2 BIOE BT H T L% @il L7z 1251 T3 & OEERE & T o BaiR
% Isoplate (PS) (Perkin Elmer) (Z[RY L7, ZBEAK DO N o724 7 = /L2 200 uL &
Optiphase Super Mix (Perkin Elmer) Z /1L, 1450 Microbeta Trilux (Perkin Elmer)
CHGHEME 2 JE Uiz, BOHEME DR S5 125[-T3 |4 ##i 2 & b TRal £7213E b
TRP1 & BI-T3 DE AR L LTz, 728, ARBRICH WA 2 & h TRal £721Xt k TRP1
DEE, FROBRBRRICENT, ZRERRME L EROESREN LG 5 R T2 Yk
HBIEER S DN o &Z2 M LT,

PERIE £ 7213 T3 Z IR L 72 W56 O BURTENE (1251-T3 & OB AT AR 100%) 725,
WEEDO T3 (0.256 uM) Z NN X 7o 55 OFRAFAHENE (1251-T8 & OEA KRR 0%) %
FERFRFEA & L O U2 Sz & b TRal £721Xe k TRB1 & 1251-T38 D E DM
BREEZTLMES UCHE Lz, SBRHE 7213 T8 OFRE CORGFT LMz b
TRoal 7213t F TRB1 & ZI-T3 O GIRE GRAEGERRE) 13, HE S 2 BEHEED
SEFHAHEEZ B Ul b mE Lz, TN EREARETHRL, MARE LTkXo
L OICRE L,

MaR=IrEARETESRE

ICs0 1%, FEARP L OWRME £ 7213 T3 OB ORI AE 2 FWV THEAGLEL 21TV, b
BE=05 LRDPHE LT HZ ETRD, EHRTEUZITFEESZEN 0.1 205 0.9 OFEIFHICH
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D WERYE ST T8 DARIE DA A Tz,

2-6-3 TR EREJEMHEAFHE (LR—F—T v&A)

A% 10% FBS, X=v U /A KL 7 h~vA > (Sigma-Aldrich) %%r Dulbecco’s
Modified Eagle Medium (DMEM, Sigma-Aldrich) (2% L, 96well cell culture plate

(BD Falcon) (Z#FfEL, 37°C TCO2A > FaX—F— (5% COs2, 95%ILSE) PNT 24 I
M8 L7, 77 A3 N% 6% FuGENE % & ¢ DMEM [ZIRINL T, &ik% 15 5[k k-
L72#%, 20 fi5£? 10% FBS - DMEM TAR L7z, Hi LiE 2RV cfiielc 77 23 RE
WEWRML, "TFo A7 ar Lz, 37°C TCO2A ¥ aX—%— (5% COsz, 95%
MEE) NT 24 WPfIEE Lo, BE LFaREL, T3 3B E x5t 10% FBS -
DMEM Z iR L, 37°C T CO2A > Fa~x—%— (5% COz 95%ILFE) T 8~10 KFfH
AL, HWT NI 7 x AT 7 2 —F (SEAP) ZRBI#HFE L=, SEAP IEMIL, EH
LT T=bu 7= UEEEAW, AR LT7Z/XT = ka7 =/ —/L% Tecan Spectra
Fluor Plus reader (Tecan Group Ltd., Mannedorf, Switzerland) THIE L 7=, IEMHIE
(ZIEHFE8 B3 10 pL & 100 pL SOSEKR (2 mg/mL R7 = 7 x=1Y Vf, 1 mM
MgClz, 0.1 M Na2COs, pH 9.8) #EA L, =R T 30 Ms S H7-%I12, 10 mM EDTA
Zate AM KERLT B U U AR Z 100 pL I L TS 218 1 S8 721%, 405 nm O
FEEPIE Lz, WX E T DY 74 A7 7 X4 —EOREMRD HHIE L TR,

R 4 BIORERD) 545 6 107z ECso fEDFEME & L TR L7z, ECso fEIZBMEX IR T3 &
RIEMEAL R 2 100% & U, 1EME(LR & B E £ 7213 T3 DA ORHEE 4 FV CE#R
BB ATV, (EMAEER=50% & R DML & Uiz, EHTLUTIEREGRD 10%00 5 90% D
PAIZ & 2R E 7213 T3 OFREDHZ W,

2-6-4 aLATu—VART v hETI

AR, TS =FE P JE i — B gE N — 7 B B R $t) 23857 L Tl
i L7z,

1M Sprague-Dawley (SD) 7 » k (Charles River, Kanagawa, Japan) (2 18, &
L AT r—/VE (1.5% 2 L AT a—/L+0.5%=2—/LEE) (Oriental Yeast, Tokyo, Japan)
EAaEL, 6 BEZ/ T T, FHEHCENE 11D (30, 150mg/kg/day, n = 13) , 11c (6,
150mg/kg/day, n=13) , T3 (50 pg/kg/day, n=13) (BHPEXRIIR) |, K (6% 7 77
TLh) % QD, 1 pof&kE5 Lz, ZNLORHIHRSGHMbEma L AT o— L BE2iE L
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7oo 2y b — A BT ROBEEE 2G5 L TR Z S Lz, M & O idak s 3
~6 B2 Tail-cuff EI2X 5T v k- ~ o 2 BN A 8 ERIESEE (BP-98A,
Softron, Japan) ZMWTHIE L7z, TO®%, MEET THBRZITV, MM RER
SHRIfL, BEE, TSH, T4, T8 STz, TC, 7 U —=LAFr—L, LDL L2
Fr—N, 7V —Eifk, TG EIFRRETRHE L, HDL 2 L AT n—/WTE L CHlE
L7z, TSH, T4, T3EIILARILRAERER: (CLIA) 2LV RIE L,

2-6-2-3 FREHAEMT

EBHERITPMEES. EMAC TEoR L, B OAEZEREIT Student ¢ - test TITV,
p a3 0.05 LLF D& Zftat LA E &l Lz,
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% 3E SKL AW DRI A Rtk DR

3-1 Fia

52 FEIZIRWC, Il RAICER T 2 8T E TRRFINAIIEEIEE 11b’ L 114 R L7,
SKLLE&® 11b’ L 11¢% Z 4 SKL-12846 & SKL-13784 4 #+ L (Figure 3-1), LA
BEDBFSEIC -, SKL-12846 & SKL-13784 (1= L 257 0 — LA T v hETF/ITED
THZAETUHERES TRIK TSH /b B A 5.2 einodz, H1ETHRRLLIIL, =
AVE TS SRR TRBFEEIFE TH 5 GC-1 X° KB2115 [£=2 L A7 v —/LK ME
M & TSH il EH 23Tl L Tuienn,

SKI.-12846 <° SKL-13784 # F (R TSH /b2 8% 5.2 5 2 L 7o < IREK FIER 277
TOIE, ZHE TONFERE TRPIEEIHE L IXH S MIE S HTh D, £I2T, ¥ 3ETIT,
SKL L&MW DI FLHI M 2 Rl 25 7= 012, SKL {bAMmoimEite (PK) & kfk T
ZIEFEZ v N CTIMiiL, GC-1 &b L7z, F£7z, SKL-12846 & SKL-13784 DJIffigi & ik
FEIREELE S 2 L AT v — )UK TR & TSH il EH OBl 522 L TV 5 DIz DT
MRt L7z, 612, SKLALEMOFER LML AMICT 2720, & TG IEET L Th
L7V h—AEMT v N EHAWTSKL13784 OFE & 7V a2 — AR A~D Tz T
FRAE L7z,

k

Me

HO,
! BOOS A
Mé N H Me”
\n/\COZH Ve
2 (0]
SKL-12846, R' = Me; R>=H GC-1

SKL-13784, R' = H;: R2 = Me

Figure 3-1. Chemical structures of SKL.-12846, SK1.-13784, and GC-1.
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3-2 SKL{t&#»D7 v ks PK

SD 7 v hZ SKL-12846 F7-1% SKL-13784 % 1 mg/kg O A& TEHIRN (Gv.) &E5F7-
I% 30 mgkg DHETEA (p.o.) HEHEITV, MBEHRE(LARE 42 LC-MS/MS % A
THIE L, Mg RERERS 2 R M9 5 & 4k PK 8T A—4%— %8B L7z, SKL-12846 &
SKL-13784 ® 7 > k PK /8T A—%—% Table 3-1 12, ZNZN DAY O it HE
%% Figure 3-2 (2757, SKL-12846 & SKL-13784 % iv %544, 3 MAPED Mg R
L, HHGHECOICMBETNOEEA LTs, REMHOYEH (4r) 12T 6.76h &
940 h Th o7z, MFEZ V77 A (CLy) X SKL-12846 7% 1.00 L/h/kg, SKL-13784 A3
1.39 L/h/kg TH Y, WIFNOILAEWE T ~ b OFFMLE & (3.31 Lih/kg) 89D -3 E THh -
7z SKL-13784 D& FIRAIZISIT L 53 AHE (Vdss) 13 SKL-12846 O Vdss D 35 TH Y,
SKL-13784 130 MMAEHEDORKE bW TH-7-, 30 mglkg PHET p.o.f&hH L7214,
SKL-12846 & SKL-13784 [T HLAE 2> HWIN S 41, SKL-12846 13 0.33 h (Zf it
HEPJERE (Cnax) 127 L, SKL-13784 13 0.50 h T Chax (23 L2, Crnax 1ZTNZEH 4.61 pM
£ 5.32 UM TH o772, GCnax IF SKL-13784 73 SKL-12846 LV & EWMEZ /R L72H, izl
SKL-12846 M )73 &<, SKL-13784 7 5.16 h Th 5 DIZ%f LT SKL-12846 (£ 6.92 h T
boTo, MBI — R P (AUCo-) 1% SKL-12846 7% 15.8 h-uM, SKL-13784
A 12.0h-uyM TH Y, SKL-12846 DI BT K E o7z, SKL-12846 & SKL-13784
EREOBE LREOAMEFIAE (BA) 13 20% L EE2/R LR, EH5HZUEEEL
72<, BAIZENEN 20.8% L 22.1% ThH -7z,
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Table 3-1. Pharmacokinetic parameters of SKI.-12846 and SKL-13784 after intravenous

(1 mg/kg) and oral (30 mg/kg) administration in rats2

Compound  Dose,iv./p.o.  iv. tie CL, Vs AUC;.. oral 2 Cinax AUC,.. Tnax BA

(mg/kg) (h) (L/m/kg)  Wkg (h-uM) (h) (LM) (h-pM) () (%)
SKL.-12846 1.0/30 6.76 1.00 2.38 2.53 6.92 4.61 15.8 0.33 20.8
SKL-13784 1.0/30 9.40 1.39 6.55 1.81 5.16 5.32 12.0 0.50 22.1

2 Male SD rats were acclimated to experimental conditions 7-14 days before use, and had free access to food
and water throughout the acclimatization period. The animals were fasted overnight, and SKL-13784 or
SKL.-12468 was administered intravenously via the tail vein or orally (by gavage) at the indicated doses (n =
2-3) as a solution in saline and 5% GA. Blood samples were taken periodically and the plasma was analyzed by
LC-MS/MS with quantitation against a standard curve. AUC, area under the plasma concentration-time curve;
BA, bioavailability; CLp, plasma clearance; Cmax, maximum plasma concentration; £z, half-life; 7max, time to
reach Cnax Vdss, steady-state volume of distribution. Values represent the mean (n = 2-3).
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Figure 3-2. Plasma concentrations-time profiles of SKL-13784 (A) and SKL-12846 (B) in
normal SD rats. Each point represents the mean of two rats for intravenous (#) dose of

1 mg/kg and the mean + S.D. of three rats for oral (<) doses of 30 mg/kg.
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3-3 (LEW DRI

SKLt&#% 30 mg/kg £7-1% GC-1 % 5.0 mg/kg D FHETT v MZ p.o. &5 L=
MR 23N L7z, SKLALAEWII&E 5% 2, 4, 8, 24 FfHllC, GC-1 X514 0.5, 4,
24 FERNICHAMZ BRI L 72, ZNZ DB O IRE Z Table 3-2 237, T3TD
LB T TRE L) BSibm, BT (P), Lk (H), M (B) FiEEOIES
T o7z, SKL-13784 & SKL-12846 ® L/H (3#% 514 2 BEE T2 179 & 175 OESE
taER L, &5612, SKLALAEW O LH (38 5-% 8 Wi E T 100 2L LofEZ < L, SKL
{EA W 0 FFligk o i B L DR R FE LT SR THRD T < 72> T, — 5T GC-1 @ L/H 1%
KT 40.5 (5% 0.5 Bif) THY, SKL {LAWE Y HIRWEREREZR L, £77,
SKL-13784 O 13D TR <, &5 4 FFELIRITERRALU T (BLQ) Th o7,
SKL-13784 & SKI.-12846 @ L/B 13¢5t 2 FEf] TZ 24 1380 & 1820 TH Y, 514
8 W[ % T 300 fELA LD Z R L, SKL LAY D TN 5 B2 I3 R B2 I He A~ TR eD Ty
{725 T, =75, GC-1 @ L/B X SKLALEW & 0 bk <, #&54% 0.5 Befi T 157
Tholz, EHIZ, GC-1 ORTEEITIETOMEFMTIZEETH Y, #5% 0.5 HFH
T 0.338 uM, P54 24 KEfEC 0.240 uM Z/~" L, GC-1 (3 5% 24 B TR DI E A
EWR Lo T, GC-1 &3EV SKLALAY ORI 133 5-1% 2 WD 6 24 BT
RO b,
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Table 3-2. Plasma and tissue concentrations of SKL-compounds and GC-1 after oral administration

in SD rats2

SKL-13784 (30 mg/kg) SKL-12846 (30 mg/kg) GC-1 (5 mg/kg)
Time (h) Time (h) Time (h)

2 4 8 24 2 4 8 24 0.5 4 24
Tissue
Plasma (P) (uM)  0.455 0.335 0.186 0.0495 0.982 0.835  0.261 0.169 7.95 1.15 0.0323
Liver (L) (uM) 19.7 16.0 4.60 0.873 21.7 12.6 6.11 1.64 53.0 10.8 0.308
Heart (H) (pM) 0.110 0.0604 0.0454 0.0328 0.124 0.0847 0.0348 0.0180 1.31 0.435 0.247
Brain (B) (uM) 0.0143 BLQc BLQ¢ BLQ¢ 0.0119 0.0112 0.00805 —* 0.338 0.268 0.240
Ratio
L/H 179 265 101 26.6 175 149 176 91.1 40.5 24.8 1.25
L/B 1380 >1290 >371 >70.4 1820 1130 759 —b 157 40.3 1.28
B/P 0.0314 <0.0370 <0.0677 <0.251 0.0121 0.0134  0.0308 —* 0.04 0.23 7.43

a2 Male SD rats were acclimated to experimental conditions 7-14 days before use, and had free access to food and
water throughout the acclimatization period. The animals were fasted overnight, and SKL-13784 or SKL-12846
was administered orally (by gavage) at the indicated doses (n = 1) as a solution in 5% GA. Blood samples were
taken periodically and the plasma was analyzed by LC-MS/MS with quantitation against a standard curve.

> Not determined. ¢ Below the limit of quantitation (BLQ was 0.0124 uM).
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3-4 SKL-13784 D7 )V7 b —RAM T v NETIVIZEIT HEEZR

SKIL-13784 D77 h—AEMT v NEF KT 2 RA2F M L=, #5%% Figure
33T, 60% 7V h—REHARLIZT v b (2 he—1T v ) OMmiEHR TC, TG
BLO/va—2z (Glu) V-UVEELEDIER 7 v MR THEICE L eo T e, FF
IZTG L-YIVTIER 7 v MZHANTT7 V7 h—2AM T v P TIE3EFU EmL< 2> TR,
2 BRIAM L= OfIX 240 mg/dL F TIZZELZ, 74 77— b REMTHLY 7 47
7 — K% 60 mg/kg/day ¥ 5 L7=F, 727 h—REMT7 v bOIifEF TC B L TG X
MEarbr—ATy MIENTHREIE N LZ, L2L, Glu b-ULVITITREL 527
o7z, SKL-13784 G HEIT MR KX OV TG DN % B F i L 7=, FriZ,
2.0 mg/kg/day & 6.0 mg/kg/day % 4 B G U2 Tl X Ol TG 23 EF L
JVETIRFLTHY, SKL-13784 [3IEF TRV TG AR FEH A R L7z, & 512, SKL-13784
® 2.0 mg/kg/day HREE 6.0 mg/kg/day % 5HEE Glu L V&2 FHEICHIH L7z, Ll
72035, SKL-13784 mHERTH TC L-ULIITREE 5 2 7eino T2, SKL-13784 O TG
BLO Glu K FEAIE, 2 B#EE LY S 4 BFEGOHI P BN, X7 477 —
MIIMAEF T3 L2 FEICK T S¥ 728, SKL-13784 i3k A EICB VT HimEd T3
LAV EIR T SE R0 o7, LovL, SKL-13784 1% TG K FEMZRTHEL Y LKW
HEHTHD 0.6 mghkg 7D T4 #HEKFOICHBIIK TS, RS 24 %O
SKL-13784 O s K OV i B 4 37 L 7= /658, IElsPiR & & iR E ot (K)
13565 THV, EWT v b TR LR TEWMEZ R L7z (Table 3-3),

56



normal

normal

22 g 8 £
R 23 £
L mwa 2w m_un
i3 5= " © X =
M E g 29 ¥ =
=]
3 @ b3
E B 24 55
E: nE T E » o
23 25 ] 2z
2 32 5 = |
QU 3| ~ = % b Be
T s °F 5 53 g - G
= i 35 = " joif S ' | 25
& — 23 = 7 752
m.. mm m 7 3 L .a_m.u . 7 pe
% : 2 ¢ 53 — I
’ | 2 B
* = || B = | | [ i
Z . =
m (=]
s ) e
:3 : 3 z 3
2 m B m B n
Lw 2w i
.mm mm mw
o E o E < £
- = & 23 23
: » :
.m _.qmwumu o ﬂwcmu m HM
5 ok 2 ok - - ot
s N o Z —_ Z
] Qo T E
£ 3 3 g2 g 2z
= G © nP = aP
© 4B o 5 48
s e 25 = o
o w) wy ©n ©
4 = = _
g g 3

normal

Figure 3-3. Effects of SKL-13784 in fructose-induced hypertriglyceridemic rats. Rats were treated

with SKL-13784 for 2 weeks (grey bar) and 4 weeks (black bar). Data represent the mean + S.E.M.

10); *p < 0.05 compared to normal control, **p < 0.01 compared to normal control. #p < 0.05

(n =

compared to treated control, #p < 0.01 compared to treated control.
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Table 3-3. Plasma concentration of SKI.-13784 in fructose-fed rats

Dose (mg/kg) plasma (nM) liver (nM) K
0.6 1.60+0.38 112+ 33 70
2.0 2.50+0.90 141+29 56
6.0 8.13+3.20 314 +100 39

Values are the mean + S EM. (n = 5). After 24 h of the final drug
treatment, blood was collected from the inferior vena cava and
analyzed.

Table 3-4. Effects of SKL.-13784 on body weights in fructose-induced hypertriglyceridemic rats

Diet Normal diet 60% Fructose diet

Group Vehicle Vehicle SKI.-13784

Dose (mg/kg) 0 0 0.6 2 6

Days of administration
1 260+ 3 260+ 3 262 +4 263+ 3 265+ 4
3 270+ 4 261+3 265+4 265+ 3 267+4
5 284+5 275+ 4 276+4 278+4 276+ 6
7 297+4 286+ 4 292+ 4 293+4 291+6
9 307+5 300+ 4 307+5 308 +4 300+6
11 520+ 6 312+4 316+6 319+5 315+7
13 328+ 7 324+4 329+6 333+4 324 +7
15 337+9 333+5 340+6 342+4 330+7
17 343+ 10 342+5 352+7 355+5 341+7
19 350+ 11 352+5 367+17 365+6 350+ 8
21 357+11 361+6 377T+17 376+6 360+ 8
23 365+12 371+5 389+8 385+6 371+9
25 371+12 378+6 402+ 8 396+ 7 379+9
28 382+12 390+ 6 414+9 410+ 8 390+ 10
29 379+12 391+6 414+9 408 +9 390+ 10

Values are the mean (g) + S EM. (n = 10).

Table 3-5. Effect of SKIL-13784 on food intake in fructose-induced hypertriglyceridemic rats

Diet Normal diet 60% Fructose diet

Group Vehicle Vehicle SKIL-13784

Dose (mg/kg) 0 0 0.6 2 6

Days of administration
Pre 21+1 22+1 21+1 22+1 23+1
2 22+1 20+1 201 19+1 19+1
7 24+1 21+1 23+1 24+1 23+1
13 23+1 22+1 24+1 25+1 24+1
21 23+1 21+1 24+1 25+ 1# 24+1
27 23+1 23+1 25+1 26 + 1# 24+1

Each value shows the mean (g/day) + S.E.M.
Significantly different from normal diet : vehicle group @ p< 0.05)
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3-6 E%&

SKL k&M a 7 v MZ podth LIcks, (LEMITHLE ) HHl00NTRI S 41, BA A3
20%3 512 H 30 57, 30 mg/kg # 5 L 2B OFEER ML ~DIEFE (Cnax & AUC) 131K <,
B2 SKL-13784 115 544 2 R E TIZ Chax © 1/10 FLE F CTHSEF MK T L7z (Table
3-1, Figure 3-2), Z®7=%, SKL-13784 % 30 mg/kg p.o. %5 L 7= W oD ifi 8 i B 1 3 4% -
% 1~2 FEERE L TRPT =& MEME (ECs0= 1.3 pM) & H#ERF L Cu /U 2 & 23H)
L7-, SKL-13784 ®F v b iv#5# D CLy 287 v FFLifE: (3.31 L/h/kg) @ 1/3 FLEE
THDI Db, FEYMOENE OHRITHT DO F FIT LT ERE RV, Vs
PAEEHIR & W2 D12 SKLALS W O M hIRER K <, B GEHZ O MED S ORI
IR ozt E2x b, 2O Z EiE, SKL (LEWIL p.o & 554500\ FFlgIC A3
52 EaRBRTORRTHD, 6T, v GHED 3 MO & RO R WD
FAETBATHEDO SOV o R—= R A RRFEIEL TVWD ZE 2R LTS, ZILHbDZ
L%, SKL b EMITAFERIMR CTH D ITIBICEFE L, BN ERE L2 & 2Rk d 2
HLOTHD, KB p.o. B 5% ORI E 2 fel L7ofE R, SKL (LG9 o s e X

MAEFRE LY HIEFITELS > TEY, JFEPHREIIMEFREICHENTENIERES
TRB7 A=A MEMZHERF L Tz, ©F VD, SKL (LAY OB FN IR~ B
HAFES LT EEBEZLNE,

SKL {b&# L GC-1 OFMARHIIZ I T, GC-1 1X p.o.feh-1% 0.5 REfH & 4 KEfH D
L/H RZNZh 405 & 24.8 THY (Table 3-2), LIT#E Sz v b4 1 Ko L/H
DIE (17) 3VTHANTEVMEE R LTz, O T8GR O3 WO R R 0 T X
HbDEEZ BN, AEIOMER TITEGREEORE L 72 < 72 DI HEHERER & [/ UK
Th D p.oft G CHEkSMZRET 5 Z & & Lc, SKLALEWO L/H 138 51% 8 Kl £ T
100 LA ETHY, GC1 LD TEVMETH o7z, GC-1 28 T3 LiEW I ES-72 Lic=
VAT — UK FERZ 7T 01X, TRBERMEICIMA TEW WH Hicks E5bh Tk
D 30, SKLALGW N2 L AT a—VEKTSE5HED 5 L EORAEZ L LT HaO0d
B EFACODEERN E Wo LM EEZ R 20 O1E, TRBIZK T D&M 2 T SKL 1k
BEHOmHD TEW LH A FE5 L T0b EEx bR, &612, WBICEL T SKLLAY
& GC-1 TREZREVDFRD Hiviz, SKLALEW D LB (1#5- 8 Bl &£ T 300 LA L& GC-1
(ZHATHRD TEVMEZ R L= (Table 3-2), SKL L& & GC-1 (33T BT -
D, ZO LB OEWNIMEEDDIFIEA~DBATHEDE NI LD 6D TH D, B H<, SKL
LA DIIHFIBICREBIICEBGAE N TV D720, £2F~OBRBENME o TWnd EEZ LN
7= SKL &7 TSH i ER 2 LIca LA F r— L& K FX¥501%, SKL &% o
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MO THWLBIZEDZbDTHL EZEx BN, —FHT, GC-1 DT v hET/LTO TSH
PHIER LIEEIE TIERO~—Y v DK S GC-1 DI DERBIEF RSN TH D
e EFEZ b,

7 Vs h—2AGE VLDL'TG O AENESE, HRE L TH TG MET v MM
LT ENEBN TS 66, SKL-13784 1X7 /L7 b —AAHT v h oD TG L1 % [
ERAAICIK T S, 2.0 mglkg B GHECIIIER L~ L& TR F &7 (Figure 3-3B),
7=, FFlEH o TG HEM % HBARTFENZE Lo, Z OzhE b BRIRA LT ORSEE L LTl
HTE %, 77205, FURIRARVE 3B T O LDL O HUuAA Z =, RCT ZiEMA L LT
il T VLDL A A i &, s L OWFlEF TG 2K T SH 5 42596770, 717 |k —
AZAMET NV TOALRATa—/ VR TFERIZE 2 ECHRELICa L AT e —LVARET L
OFER L L THOT N Tho72n, TOHBIET7NVY b—RARMET /LD TC LDk
ANZENIEZERmLS WD THDH EEx bivle (Figure 3-3A), £70, KB14172 4 5 oAl
@ TRPVEENHR & FAEIC SKL-13784 (X7 /L7 h—Z AT v D Glu L~V Z{KR T SH872

(Figure 3-3C), SEFFEMIEG (DIO) ~ U XET /L% A e KB141 OfFFE TILKEN
Wb Lz~ 7 ADRIZ Glu LUV R0 Hi, FE 5T Glu O FIZEEK FIc
HA VA VEZ RO RIZE D 2 RN LD TH D EHEL TVD 2, AEIORR T
FEJORE BRI 2 b — VR L ST E R ITR® b iv/e s o7z (Table 3-4,
3-5), D72, SKL {LEWO MR TIERIIMDO A I =AML bDTHLLEEZEZD
iz, SKLAtAWIE TRREIA CHIE~DOERMER EW =0, TRaEFE L TV D
i THEDHUA A & JUHE L 72 ATREMEIMR N & B X BN D, failr, FUIRBRASVE M B I
FET S TRBA T LT PI3 ¥ —B&IEMA L, BB ZTUES 2 2 L3l Sz ),
BEHL, SKLALEMIL PI3 X —EBAIEMEL L TG A Tl S 72D Tlidenin e &
z b,

SKL-13784 # 4 &G L TH 77 b —2AM T v MET IV TOREORT, VWi
LA —TBRITRO b oo, SMAMEORRBEFALVE 2 REHEGT 5L, BE
EFEROZRAr—TBIGREZ 5 Z ENMBNTND ™, ZOFK TN R RS v
E2® HPT # %4 L7- TSH & FURALE L OEEETICE b0 EZ LTS
SKL-13784 D IEH 7 > hO BP 6B x5 &, 707 h—2AGT v N ORGSR E X
HFHINEL, BETZ L THD ETFHIESND, £O72®, SKL-13784 (X HPT i
~NEETLZ LIRS, ETOHETZ A —7HENBEN T EZEx bbb, £,
D Z LT SKL-13784 73 FHEMA TSH WAl L2V Z & 2R LT 5, LI LRI D,
SKL-13784 (X T4 L~ VVIZEELZ B 2, G2 HE L VIRWHEN S HREEAFRIZ T4 LY
EHEIE T &8/ (Figure 3-3D), — 5T, T3 L~-UUWZITEBE 5 % 727n-7- (Figure
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3-3E), £DHM L LT, ol b2YREMA TRBMFEIHK TH 5 MB07811 DOHFFEDHT
WG X TV 5, MB07811 (T ¢ CYPSAIZ & 0 AR S TIEMAL D MB07344 £ 72 1,
gD & CTER 3 % TRBIEENZECTH 5 727, MBO7811 (TiffEH T3 <° TSH 284 % =
L7 DIO ~ 7 ADMHIRE K F &7z, LiL, SKL-13784 LRI U X 912 T4 b IRl
WK T & 72, MBO7811 (XA T T4 %# T3, rT3, 3,3-diiodothyronine (T2) (Z{XH#f7 %
DIl OFBLAZMI W7, ZOREE, WNIERMED T4 RN TTHE L, FNHBL L FIRFIC T4 L
NLVEERTSELEEZ LN TN D 197670, 216 OF5RIE, TR THARIRA L&
VARHIRENICEE B X A L VWA ZEERTHLOTH D,
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3-7 /¥R

SKL (L& O TR E 13 o MRk (Mg, Ok, M) (ISl TIEFICE N> 1=,
SKL-13784 ® L/H X° L/B 1% GC-1 (2~ THiD T <, SKLAL A1 GC-1 12 b~ THERY
kT H D IFIBRA~FERC AT H 2 ERH BN R ofz, SKLALEMR AL AT m—)L
AT v MET B W TS HPT Bl 582 5.2 2 2 L e < AR IRER TIEH 2R
T DI, SKLALAW DRI~ DOIEF BN AMREEIC L D Z R ENT-, R, GC-1
L7y SKLALAM A # A& T TSH #filfER 2R S 720 0ld LB 238D TEW iz T
HHEEZLNT, Mz T, SKL-13784 X7 /v 7 h—2 AT v hET /LD TG X Glu L
SN ERABICKRT S, BEGICL Ay —TRBE RS R oTlz, 2O ORERIT,
TRPFZEIRAIEE K 2 IR R A A S D 2 L I3AME & 2t 20k 2 7= TRPIEB)SE
RIS 5 ECHEFICAHTOLZ LA RTHDOTH D,

62



3-8 FEBRDIE
3-8-1 L%

SKL-12846 & SKL-13784 [LHi# Cuh 7= FIETERK L1z, GC-1 [ 3CHR 79D HFiEIZHE-
THEK LT,

3-8-2 #E

M SD 7 » ~ (Charles River Japan, Kanagawa, Japan) (% 12 FEfBHES Y1 7 LD
BEEYER 7R T OB L, &K 5 HEME LRELEZ S8, kB X OHROZ v R
[E L (Oriental Yeast, Japan) Z#f55 L, BAHEBRIE-, FERIL RS =Fik
EFIERT — A N — 7 S SRR ) Ay L ClIEIZ S L7z,

3-8-3 EETZ vy &AW PK#RER

SD 7wk (n=2-3) IFFEBRATHOY F LV 1 BiERE L7z, #BRMEITAERAEKIC 1
mg/mL ORETHEML, BFFIRD 1 mL/ke DHETIivEG L2, po&b5iLs%7T 7€
7 2 LRI (GA, Wako, Osaka, Japan) (2 30 mg/mL OJEE C&#E L, 5 mL/kg OF&ET
Beh LT, $5% 5 @v.0R), 10 (v.0A4), 15, 3047, 1, 2, 3, 4, 6, 8, 24 iz~
NY AU T2 Y % D TCRERRFE T CEEFRIR L 0 BRI L 72, BRER L 721k % 4 °C T
Oy EE L C i A A,

3-8-4 IEET v MIBIT2EYOMBEBRIEE

PERE % 5% GA |28 L, SKL-12846 & SKL-13784 1% 30 mg/kg, GC-1 (% 5.0 mg/kg
OFET podkh Uiz, #51%, SKLILAWIL2, 4, 8, 24 Kfflic, GC-11%0.5, 4, 24
REEICHRR A BRI L7 (n=1) o BRER R CTARY B L7222 % AW TEFARE Y
B L, 4°C T Lol L CiEa 57, 7 v M & U, SHERLFIC L0 B3ESE, K,
JENER, DA BRI L, oK L7z AR B RIEK Ol LT,
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3-8-5 7N h—REARTGMET v FET NV

SD 7 v h& 8FE (n=10) 24, 5 b 18E, EFBKREE (NMF, Oriental Yeast,
Japan) Z#nG L, ARERETHREE L, tMOREICIZEm 7 v 2 F— Ak (F2HFrD,
Oriental Yeast, Japan) Z#i5 L, A& G#F, SKL-13784 #&54F (0.06, 0.2, 0.6, 2,
6 mg/kg/day) , BMERIRE LT 7 4+ 75— MR GH (60 mg/kg/day) (2437,
SKIL-13784 & X% 7 ¢ 75— ;L 0.5% CMC-Na |28 # L, QD, 4 @[ p.o&5 Liz, #
514 0 & 28 H D 24 K& Mk 2 IRE SR E IR ERZ SRR L7z, #&5- 28 H O$
i L7=%%, 7 v h&fmtg, FHEHEDE CBE ST, isZHEL, KaOAEBAEK Tl
L7z, MiETC & TG EIZEERET, T4 & T3 I IOLRERERE (CLIA) THlE
L7,

3-8-7 Mm% L UHERR T EYBERIE

kT~ F v — X g v H— (Yasui Kikai, Japan) Z W C, KERERUK TREY 2 —
ML, STV e Ule, M E 23R T P — F 20 pL (CPEMEHEYME (IS)
BEEteAX /=20 uL &7 b=V 30 uL 200z, L<IBAL, 5oyRm kL
ThRZ o7 Lz, foivic RiG%d 5 mM B2 7 =7 2. 10 uL THR L, LC-MS/MS
THOMNr Lz, Z9871E NANOSPACE LC v A7 A (Shiseido, Tokyo, Japan) , TSQ7000
BEOHEEE (Thermo Fisher Scientific, Waltham, MA) TH§ak L 7= LC-MS/MS o 27
LEHWTZ, 59815 7 20135 YMC Pack Pro C18 (2.0 x 50 mm; YMC, Kyoto, Japan) %
W, BEMAIL 5 mM FFRT B = U AKISIRET B F= I VDTV = b e LTz, MS
ST ESI AT 47— R, ZENSE=F Y 7 (MRM) #HIE TfT>72, MRM &+

(parent > product) % SKL-12846 7% 381 > 233, SKL-13784 7% 381 > 233 % %N L 7=,
v — 27 U 7% Xcalibur® Y 7 s 7 =7 (Thermo Fisher Scientific, Waltham, MA) % /]
WTHRT L7,

3-8-8 PKEHT

PK /3T A —%—(AUC, CLy, ti2, Vdss) IZ Phoenix WinNonlin ¥ 7 k7 =7 (Pharsight,
Mountain View, CA) Z#HW\W T/ > a3 /3— KA FET VTN L72s Cnax & Tax (Z 11
HIREHERS N Bk T,

OB ERE O BA IXHERRKE TO AUC ZHW T TFTORXNGHE M LTz,
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BA(%) = AUCp.o./AUCi.v. X DOSGi.v./DOSGpAO. X100

AR - i SR R Ll A i B 2 i M TP R CPR L TR L7z,

3-8-9 MREHENT

RO T — 2 I TEHE £ SEM. TRR LIz, 22 b — U, SKL-13784 # 5-7,
RYT 47T — NEGREMOAEZERET, 2 BERO i CEE I HBXE Student £ - test
TITW, 2> b e — VRIS RS 2 ZREH bl 2 9209 2 BRIE Dunnett’s test 217572, pfi
25 0.05 LT & Eitat EATE LB L7,

65



%4 E SKL-13784 O ffigss ZRBITIEA I = X L DFiFH

4-1 FFém

#3FEICEWT, SKLALEWIT GC-1 IT AT A A 03D 2 & 3oz,
SKLALEWIN T v M ET MTE W TLIES HPT BT 2 2 & 2 <A 2R 0l
SKL tE D IFNEA~D AR RN IEF BN TNV DT ThH D Z L ARENe, 2Dk
1%, SKL {bE&EWDOEAMEZ <7 & RIRFIC, TRBIFENHE O b IIARAIRERR T & 2 Tl
BRI ORRD TIEINNZERI S ED 2 EWIEFICHNRFETH L L 2R LTS,

TRBEENEE D SATIFSEICEB VT H HRIRA L E L OFERFLEZEHREL, P2 L AT o —
NWERT S, ST I ST 2 & o T FRIEARVE & OF 3% 20401 & FF
R RE ST 572018, LEMOITIREINEZ 5 2B Thh T & o 353819, (kG
W) D IR IR 2 158 DHRBSIZIZEIZLL T D 3 DR B2 Hivd,

(DOrganic anion-tranporting polypeptide transporter (OATP/Oatp)<° organic cation
transporter (OCT/Oct)72 & AFIRICAFRAIZIBLL TV D b T 2 AR — & — (T8 S AUl

ICHRVIAEND KO IAbEW A i b d 2 Z & 80
QBT & ORTIEF: BANCBAT T DG &L OBEEREENT 5 Z & 8182
ONFIECTHREMAF IND T B RT v 72T A 0§52 L 8389

7u K7 v 7Mbic X 5 g~ O£ Z2 Em O LEWIiE, I LN L Metabasis
Therapeutic fE23A1H L 72 iF&IRE 7' 2 K > 7 TRBFEEIEE (MB07811) 73& 5 7585, Z
DALEPITAFR T CYP3A4 12 & 0 IEMERO/LGH) (MB07344) (ZfA# &4 (Figure 4-1),
LOMRRIITIF & A E53AT L7aw, FEEIZ MBOT811 (T4 -t T TSH 73025
BEhG 252 LREERTERZRL TV,

SKL L& s IFg A B A+ 5 D1, ETili~7z 3 DOMK/) B BT, BRI NT
¥ AR— = K DR~ DBUAZ G- L TV D ATREME @V & B2 DD A8, 7R
AR = A DIZZDONTEH S TR, £ 2T, SKL-13784 O~ R RABATIEA 7
= A L% GC-1 L HI L TH LI T D Z & il iz, —MRIZEY O T~ D /Al iR E
M R A2 @ BOA L, MR TR EZERE S FICETICHRt S D

(Figure 4-2) 8688, 2 Z T, Z v MH#EITHIZ AW TUEEY DI~ DEOAZL, T v b
FX 7 vy —2b% 0Tt e ORBLEN, 1 5HZOILEW O PR ZH~5 Z &
L7,
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Figure 4-1. Sequence of conversion of HepDirect MB07811 to the active metabolite
MBO07344 relasing the glutathione (GSH) by-product MB06588.
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Figure 4-2. Drug disposition and transport from the sinusoid through the hepatocyte.
BCRP, breast cancer resistance protein; BSEP, bile salt export pump; MATE, multidrug
and toxin extrusion protein; MDR, multidrug resistance protein; MRP, multidrug
resistance-associated protein; NTCP, Na*-taurocholate cotransporting polypeptide; OAT,
organic anion transporter; OCT, organic cation transpoter; OATP, organic

anion-transporting polypeptide; OST, organic solute tranporter. (Adapted from Ref. 88.)
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4-2 In vitro FFEGA A FEAf (Media-loss 7 > &A1)

7 v METRERFI A VT SKIL-13784 & GC-1 DT~ T 7 7 ¢ 7 72 BUiAH % in
vitro CaHili L7z, g~ 7 7 7 ¢ 772 BGAA % in vitro TFHT 2121%, —ERFM DN
HNE PSR BE 2 AT 2 71 & AR P O SEW i FE DI 22 39~ 2 J71%  (media-loss 7 > &
A) 8990738 %, Media-loss 7 v A 1IEEALEY 2 % Z & 7e <ALEW ORI AS v HE
ThH DI, EREFEOCAEMEZFTMT D OICE LI-FETHD, £ 2T, SKL-13784 &
GC-1 DO ~DHUAA % media-loss 7 vt A TiHMli§5 Z & & L7z, Figure 4-3 [ZHTHH
R BGA A & FFARRHEHIC £ 5 SKL-13784 F721% GC-1 OBEAKN S DK% 7~ Table 4-1
WZRNTOEAEZ VT 7 A (Clint) 2737, EBLOEEY S media-loss 7 v &A1 125
WTAEE IR 2 53 BITEARANCBHA DI R Lz, 22T, HARHEEEBIIND O
KMHTHD 025-2 pHITHEHME L, FHRAHEHETLE, E5601EH0L
media-loss 7 v A DHKBPARICKEL, ZOZ LT F TV AR—F =2 L DHREBI 72
JFABIE~DBOALHERE N TFAET 5 2 L 2 LT\ 5, SKL-13784 @ CLint, media loss (553
mL/min/kg) X GC-1 @ CLint, media loss (348 mL/min/kg) @ 1.6 fFK&h-7-, F7z,
SKI.-13784 & GC-1 I Oatp FAEAIE LTHHNTND Y 77 BV AFIE T T, BN
O DOIHRDHI S 41, Cling, medialoss [£Z 4241 131 & 117 mL/min/kg & HEAAE FITHA~T
KT L7z (pfElEZh£40.06 £<0.05),
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Figure 4-3. Disappearance from media in the media-loss assay and metabolic stability of
SKI1.-13784 (A) and GC-1 (B) using freshly isolated rat hepatocytes. The media-loss
assay was performed without (closed circle) and with (open circle) rifampicin. The
metabolic stability was performed without rifampicin (open square). Each point

references the mean + S.D. of triplicate experiments.
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Table 4-1. CLint determined by media loss without and with rifampicin, and hepatocyte

stability assays using fresh rat hepatocytes

CLint,media-loss CLint,media-loss CLint,hepatocyte
Compound alone + rifampicin alone

(mL/min/kg) (mL/min/kg) (mL/min/kg)
SKL-13784 553 + 283 131+ 30 <0
GC-1 348 £ 72 117 £+ 36" <0

Each value represents the mean + S.D. of triplicate experiments.
* p<0.05 versus values in the absence of rifampicin.
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4-3 Fv  NFIZuy—APTORBMERENE

IR I A E 7=, ARECIVFRIEC J 0 AN BT 5, HMARH O
HUIIRENIH T C2REEOKIGNH Y, 1 21F#RL, #oc, KSR E O 1AL
T b, ZORIGZEET 5 R EOBEEIL CYP Th 5, thoRFHIZ 7 v s v VB, b
FRIOE, 72 F LG 7R EDRA IS X 2 F MAHKIE ) & 5, SKL-13784 & GC-1 78 CYP
I X DBALIREC V7 v VIBRA NSO EEZ T 50 ERFT 5720, =aF T
IRT7TFT=0 VX7 VAF RY Ui (NADPH) 72130V Y0 5-20 V-7 7 a g

(UDPGA) fFIEFTT7 > MFI 7 v Y — LR TOIEMORZEMERZFHE LTz, 7> MFR
7y — AP TOEYDOWE% Figure 4-4 (2773, Table 4-2 ([ZEHAZ VT 7 A

(CLint,microsome) DA %773, SKL-13784 1% 7 7/ — A H1 T NADPH 777E F Tl 157 min,
UDPGA f#7£ T T 127 min @ 2 TIHK L 72, CLint, microsome (£ 4LE 4L 7.97 mL/min/kg &
10.1 mL/min/kg T 7=, GC-11ZI 7 v Y — AT NADPH 7#(E F CIEENRD S
FTLRETH-724, UDPGA #(£ F TlE 65 min @ #2 THZ L, ClLint, microsome (X 19.4
mL/min/kg TH-7-, ZHNHOFERIE, SKL-13784 X7V 7 v Vgl s & CYP 12 X bl
fbomizciEahn, GC-1IZZ7 VT v U BaGoRrTR#END ZEE2RL TN,
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Figure 4-4. Time course of SKIL.-13784 (A) and GC-1 (B) deletion in rat liver
microsoemes. Both compounds (1pM) were incubated with 5 mg/ml of pooled rat liver
microsomes in the presence of NADPH (open circle) or UDPGA (closed circle). Each

point represents mean = S.D. of triplicate experiments.
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Table 4-2. CLint determined by rat liver microsomes in the presence of NADPH and
UGPDA

CLint,microsome (mL/mln/kg)

Compound

NADPH UDPGA
SKL-13784 7.97+0.52 10.1+ 2.3
GC-1 <0 194+ 2.9

Each value represents the mean + S.D. of triplicate experiments.
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4-4 MDR1-LLC-PK1 #if3 % AV 7= MDR1 388t

7 5 BRI RN 150> _ERGAERE LLC-PK1 i —\ Apical /—
\Zt & MDRU/P #x > 78 (P-gp) ZXIIE
MDR1-LLC-PK1 #ifa % H\C, 1b&#5 MDR1 O HE
W72 D0 EFHE L=, (b apical 7> basal 1

(A-B) OFaf%EL (Pappas) & basal fll2>5 apical fi]l  experimental model for transcellular transport
(B-A) OFEfRE (Pappp-a) 3B LN Efflux ratio (Papp.-a/Pappa-B) % Table 4-3 12777,
SKL-13784 @ Efflux ratio (£ 2.1 TH Y, PappBa D PappaB LV & 25 K& <, SKL-13784
IZMDR1 IZRfk SN D Z EmRai/c, —7F, GC-1 @ Efflux ratio 13 0.6 TH Y, GC-1

X MDR1 IZRBF SN2 2 & DR S L7z,

Basal

Table 4-3. Permeability of SKL.-13784 and GC-1 in MDR1-LLC-PK1 cells

PappA-B Papp.B-a Efflux ratio
Compound
(X 1076 cm/s) (x 1076 cm/s) (B-A/A-B)
SKI1.-13784 3.31+0.74 6.99 £ 0.48 2.1
GC-1 12.9+ 2.6 8.29 + 0.50 0.6

Each value represents the mean + S.D. of triplicate experiments.
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4-5 ANILEZRAWALEHORZREFM (PAMPA)

LB D = B 7 I 2 3E 9~ 5 72912, PAMPA %\ T pH 74 1285
SKL-13784 & GC-1 Ot % 7ML 7= (Table 4-4), BN EVMEAEH L LT A
N aa—L, BEEESMEVMEE T E L TRV T 7 BT O & UiBro o TR L 7=,
ZOREFR, A R T —)L®D Pypplt 48X106cm/s E@VMEZ R L2, —F, ALT7 7 HZ
DD Papp £ 0.12X106 cm/s EARVMEZ R L7z, SKL-13784 & GC-1 @ Puyp lZZNEN
0.073X106 cm/s & 4.5X106 cm/s Td> > 72, SKL-13784 D Papp ITFEFEEHEAMEN 2L T 7
P77 X 0KRL, AL T T SKL-13784 ORFGERMEIXIER IRV 2 EAVRE T,
—75, GC-11% SKL-13784 LV bEZHEMED 60 f5& <, TREOFEMEL R LT,

Table 4-4. Permeability of SKL-13784 and GC-1 in PAMPA

Compound Papp, pti7.4 (X 1076 cm/s)
SKL-13784 0.073

GC-1 4.5
Metoprolol 48
Sulfasalazine 0.12

Each value represents the mean of duplicate experiments.
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46 MEHI==2l—TarFy b (BDCTv ) #RHWEEHHE

LB OB HE Z 83 572, BDC 7 » M2 SKL-13784 £7-1% GC-1 % 1 mg/kg
OHETILVEEG L, {bEW O A2 3N L7z (Figure 4-5), SKL-13784 [3#5-1%
8 IEH & TIZAHIF IR bR E L TR G ED 30.3% 03 HE it Sz, Bt F o sy a g
WEKRZMAKDRT D7D 27 Vs a=F—8 CUOUBL-#ER, BHtFo
SKL-13784 |34 580 83.0%F THM L7, —J7 T GC-1 OIRHF ORE(IKEITIEFIC
OIENTHY, BE5H% 8 Bl E TR EED 2.53% LPEHI SN2~ 7=, M EZB-7 L
Jn = —E Y 5 L, SKL-13784 & [FAERIC GC-1 OEULEITHM L, 58D 59.7 %
Lrole, TRHOFRRIZELLOLEY S EHRL— MIEHTTH 273, SKL-13784 1%
REIRE 7V v UG O THRES L, GC-11X7 v 7 v U iBaA RO TRk E
HZEwmR LTz, Ei2, ELLOAEH I T A~OPEINIIEFIC R, 5% 2 R E
TIZ SKL-13784 |38 58D 75.9 %, GC-1 13 51.8 %3kt &7z,
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Figure 4-5. Cumulative excretion ratio (%) of unchanged compounds and their
glucronide metabolites in bile after intravenous administration (1 mg/kg) of SKL-13784
(A) or GC-1 (B) to BDC rats. Open and closed circles indicate unchanged drug and total
drug (unchanged drug and its glucronide metabolite). Each point represents mean + S.D.

of three animals.
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4-7 BDC F v &\~ SKL-13784 DENE E

SKL-13784 DGR EER % 783 572, BDC 7 v b & #EMLE Z » 2 SKL-13784 % i.v.
Bh L, MEPREHBE L O PK NT A —4%—%3fli L7~ (Figure 4-6, Table 4-5), &
WL > M2 1 mg/kg O ETHA L. G L7z, SKL-13784 @ CL,p 1% 3540 mL/h/kg,
Vdss 13 6370 mL/kg & KE2MEE R LTZ, Z£D7=%, AUCo.1% 282 ng-h/kg L /NS 72fd%
RLUTZ, BEAHD 21X 441 h TH-o7=, DBC 7 v b2 1 mgkg O HETHE iv&E5 L
7zif, CLpid 3210 mL/h/kg TH Y, HAE T v F EAERETRD N> T2, Ll
PRI, Vs ITEEQLE T~ MR TAHE (p<0.05) I/NEL 20, ZOfEIX 2140 mL/kg
EHAE T o RO 3fEINES L Tty AT OERMEID tye ITIELE T » MZHT 4.3 %
HL a0, FEENMHEDLNL (p<0.01), 25 OFMERIT SKL-13784 2 ZHFHEER L T
HIZEHRTHDTHD,
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Figure 4-6. Plasma concentration-time profile of SKL-13784 after intravenous

administration (1 mg/kg) to intact (open circle) and BDC (closed circle) rats. Each point

represents mean £+ S.D. of three animals.

Table 4-5. Pharmacokinetic parameters of SK1.-13784 in intact and BDC rats after i.v.

administration at 1 mg/kg

Parameters Intact BDC
AUCo (ng h/mL) 283+ 13 313+ 27
CL, (mL/h/kg) 3540 + 170 3210 + 280
Vdss (mL/kg) 6370 + 1300 2140 + 390*
tz (h) 4.41+0.75 1.02 + 0.31*

Each value represents the mean + S.D. of three animals.
*p<0.01 and "p<0.05
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4-8 SKL-13784 @ PK

CEN N T AR—=Z =R HIND GG, N7 o AR—F—0faf/a ZIZL 0 PKA
MBI D by, EEMLELTHEL RV, £, SKL-13784 @ p.o.f& 5%
O PK #IEM 2R3 572, SKL-13784 # 7 » hZ 0.06, 0.6, 6 mg/kg ®H&ET p.o.
5L, MEPREHESS L PK NT A —4%—%5Hli L7z (Figure 4-7, Table 4-6),
SKL-13784 % 7 ~ hIZ 0.06, 0.6, 6 mg/kg O E T p.o. %5 L=k, 5% 0.25 312 Cnax
(23 L, SKL-13784 [ZiHLAE 7> 6 M0 NTRIN 472, Cnax DIEIE, E4LE L 2.25, 23.8,
359 ng/mL # <L, AUCo-lZZ 14 8.01, 65.8, 715 ng/mL TH-7-, SKL-13784 IX
0.06 - 6 mg/kg O EHiFH T Cuax (FHEIZIBI LTI L, AUCo-»HIZIETFIZIZHGIN L T
W5 Z &R ST,
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Figure 4-7. Plasma concentration-time profile of SKL.-13784 after oral administration at
0.06 mg/kg (triangle), 0.6 mg/kg (squares) and 6mg/kg (circles) to rats. Each point

represents mean + S.D. of three animals.

Table 4-6. Pharmacokinetic parameters of SKL.-13784 in rats after p.o. administration
at 0.06, 0.6 and 6 mg/kg

Dose Parameters
(mg/kg) Cimax (ng/mL) AUCo— (ng h/mL)
0.06 2.25+0.64 8.01+1.44
0.6 23.8+ 3.4 65.8+ 11.1
6 359 + 282 715 + 236

Each value represents the mean + S.D. of three animals.
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Figure 4-8. Disappearance from media in the media-loss assay of atorvastatin using
freshly isolated rat hepatocytes. The media-loss assay was performed without (closed

circle) and with (open circle) SKL-13784.
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4-9 E5%

SKL-13784 X TRB~DFEFEN 20 5@\ TR /EENEE CTH U, GC-1 1T e~ CTHFAE Y
WA L, BUWER 258813 2 LIE-CHIZIXIZ E A E DM LsvbEEmTh b, D=9,
SKL-13784 1¥7 v NET/LOEMAREIZE T, LiEe HPT $ilic 2% 5.2 o1z,
ZDOFETIE, SKL-13784 DTN~ R REATIEA I =X L% GC-1 Ll LTz, —ii
WU DRFIEA~D DAL 3 DOMWFE T Y Lo TV D, EE D BRI S - Eix
SEINE T IXRBEN IS PRI A & AP~V A F v, AP C CYP 7213258 A O RaEE
#, bLIEMAORRECR#IND, D%, BHFICZEIN E 2 IZREBINICHRE S h
Do

P DIZAFIEA~DBOAAIZE H L, media-loss 7 v A 2 T SKL-13784 D AF&4TIED
AT = A L%~ T- (Figure 4-3), SKL-13784 @ CLint,media loss 5 (553 mL/min/kg) X
GC-1 (348 mL/min/kg) @ 1.6 1% & &<, SKL-13784 1% GC-1 XV & Zh=RAICFlRICEGA
FNTWD Z Rz, R ToORME T v MFI 7 v Y — AT L7z (Figure
4-4), SKL-13784 (X7 /v 7 v v ffat & CYPIZL v R s, GC-1 X7y v i
BAEICEVRBESNDZ LB ERoTz, SKL-13784 & GC-1 @ CLint,microsome fE &
CLint,media loss Il 2 L35 &, CLintmicrosome IZFEF /NS RETH o 72, ZORRIZIE LS
DILEW S 7 > MZBWTIFIEA~ O BUAZ MG O RN B RERFIE IZ B S & H & Rz L
TWAHZ EERL TS, Figure 4-3 &£ Table 4-1 (2”7 L 512 2 >DILEWIE, Oatps
DHEFEAITHL Y 77 ey DL FRA~OBUAL A REIZHE S, fFlE~DHR
AT Oatp 77 U —NHELTWVWDH Z E2URIB S Lz, Oatp DIEIZ/ DILEHDZE
XA A U MEDTBEEDOILE TH Y, LIS T BEORE(EEW TH D 92, £7-,
Varms 5% b7 v AR —F —~OFG MM EED DA F o MENEETH DL EEL T
W5 99, 61T, Tu BITEEEMRVESWIEL OATP IZRB S TN L &R LT
% 99, SKL-13784 & GC-1ixEHH B HLRFLINIEEFSTNDN, 2 >OLEMDOHE
KPEIZITE WSRO B s, SKL-13784 @ clogD7.41% 0.32, GC-1 O clogD74 1% 1.24 TH
v, SKL-13784 1% GC-1 £V HHUKMER TV, 20 Z LI, SKL-13784 (THI KM ST
B, Oatp TSN <, GC-1 KV BERMITITIRICBOAE NS Z L Z/R LTV D,
& 51z, SKL-13784 OEFEMEMEIE GC-1 £V HlRD TRV Z & 28, PAMPA /B L0 E
7257 (Table 4-4), Z OFEFITH 3 B CHERR L7- SKL-13784 @7 » k BA DR IZHIN
TWo, L, BEEtE R S IMEEW ORI 3 MICEHE TH H L ST D 99,
In vivo TILEW % FFIRICRIRIIC 040 S H121E, b7 v AR—4 —IZ X VL&Y % Ft
ANCHTFIRICBUA A MERH S8, [RRFZ, [FlE» OS2 M~OBITE2MA 52 & NE
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EThDH, SKL-13784 DIRWEEEENEIIIFIEIRVEZ S0, LS ~DILE W D534 % 3
HlFHHERI R TNDEBZZ LIS,

B BUA E N T Db G OPRM L — N &2 5728, BDC 7 > k& HW Tt 2
e L7-, Figure 4-5 279 X 912, SKL-13784 & GC-1 [XAHHHEMZ v MBI 5 E
BRI — R Th o7z, LL, 2 DOMEMTITARFITENV DR D S, SKL-13784 1%
PG 8D 30.3% N AREAE L LT, 59.7%0 7 L7 v VRS L LTI hIicHkt S iz,
GC-1 1% SKL-13784 £V by ~DHEMED D72 <, TG ED 59.7%A M0 HZ gt =
M, FEAENT NI v U BRASIEDIE TH -7, SKL-13784 [IAFIRICEUA Eh/-t%, 1
LA EB TR S TR Y, IRt SKL-13784 DIRNNH DI RIC A b HE R
J— bk E7po Tz, SKL-13784 [FMEZEEMEIMENZ & s, AHPRIIZIE N T v AR —
2 =5 LTS Z ENEZ 55, Multidrug resistace 1 (MDR1/Mdr1)X° multidrug
resistance-associated protein 2 (MRP2/Mrp2), breast cancer resistance protein
(BCRP/Berp) 7% £ @ ATP-bindng cassettes (ABC) k7 VAR —F —3t ko7 » b TH
Y ONEH-PEIIZ B B X A2 LTV D Z EREHIL TV D 959, Table 4-3 12773 & 912,
MDR1-LLC-PK1 #ifid % v 7= F i35k © SKL-13784 1% Papp.-a 2% Pappa-B IZHRT 2.1 1%
<, SKL-13784 (X MDR1 OFWEE L >TWnDH I ENRENT, LOLRNRD,
SKL-13784 (X7 » MEHHIZRZE L L L TEEED 30.3% & 237 0 OFE5y 3R S 4T
WHZ EEEZ D E, MDR1/Mdrl L4 o MRP2/Mrp2 < BCRP/Berp 72 & D> ~ 5 v
AR —Z =PI ~OYEZ FE RIS L TV B TREME R B 2 b b,

SKL-13784 @ F /et — MIMEHTH D Z L b, (LEWBIITIEER L T2 "Rtk
MWEZ LT, THEY, BDC 7 v hEHWHAER T SKL-13784 MG EER L T\ 5 2
LR E Tz (Figure 4-6, Table 4-5), HEALE T » k& H~_TBDC 7 v MO Vdss (3/hE
<, ZRIES THREFAD e BEIL o7z, 2 DDF v NETAORRNS SKL-13784
DGNIHEERNELE T v SO KRE R Vds DIFEKRTH Y, D tie ZE< LTWDHER
ThodEEZ LN, SKL-13784 (XA I/ V7 v v glask e LTEL et s T
%o BN DHEE ST 7V 7 v B A RITTHEE TRk SV ORI S5 28,
JEYE 22 & PRt S L7k, DKGMRZ 52T 2 8N E T 5 £ TICT 7 X A DBMFEET 5 97,
BE 5 <, SKL-13784 OIE 7> & OFFMINIRFE 23 H T O Vdss 2 KR E S LTV D ERER
LEZLND,

SKL-13784 |3fFNED kT o AR — & —IZ78% S AV TS 2 RBIC AT 5 Z L 3 6
MmERSTED, NTUAR—=Z =0 PK IZEET 556, N7 AR—Z—0fafiz kb
PK NIEIEEZRTZ L0, MU T U AR—F — Tk S o 3 L OMEERZE 2+
I CHEE LS AR RIEN R AT S TTREME A B B, LA, SKL-13784 i 0.06 - 6 mglkg O
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AEHPHICBWNTT v THREO PK 2R LTEY, ZOHERMETO N7 v AR—2—0
RO bRV, 512, SKL-13784 [ Oatp OHE E L THILILTWD T hL/NR
B F 2 DD IR ~DEUA I % media-loss 7 v &A1 THE L7e) > 7= (Figure 4-8),

i, 70 7w 7k d 5 2 L THlE~OER Z D7z MBO7811 23 ST\ 5, 2
DALEE, FFlE TR S AUEHER OLEWIZ/e D, ORI~ L2 WEEY) Th 5 89,
AlEl, R U7z SKL-13784 (X b T v AR — & —IZ L 0 BRI HFIR~BOA £ i-t%, It
RS L, IBIFIEER 35 Z & C, Fil~0ERAEEZ Y, ok ~onmnmz b
NTWDZENRHD E7po7z, SKL-13784 (k22 NI L 557 1 KT v Z{L0RF
FeRF v V7 72T 5 2 R KB~ OEMEZ m O TV D AT, FlBaRIRME A 51
L7 TRPIERAWETHIE A R 3 5 ECIHEFICHRE MbEME B LA b D,
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4-10 /MNE

AWFFEIZ LD, SKL-13784 DOJFlE~D @ WEREMIZLL T ORMEIC L D Z EBHA LN E
7¢ o7 (Figure 4-9), DSKL-13784 (X GC-1 [Tl T 7 AR —# — (Oatps) T8k
SN, RISV RMICEITT 5, @SKL-13784 [XEFEEMENIEF IR 20, i
D OAFERIMA~DOBATRIZ B AL, FFIELS OFfk~D A/ NS, @SKL-13784 (AT
PR S, IBIFIRER 95 2 & CHFIE~OERIER FE .,

PLEoD X 912, R TH D ATIE~D SKL-13784 D43AikEIZIER ICEN TR Y,
GC-1 IZHATHRN PO TRIRNTH 5 Z L AVREh, 72, SKL-13784 DN
TN~ D AR AL B O L D LB 2 B, SKL-13784 O HHRHIFRU N LR
it LAROVIRIEEN R E S HE LTS LB 2 bivlz, TRBERMIEENILZNT b7 o AR —
X — Rk S, PRI R RSO S 572 0121E, LGOI R X VI E 12138
AP, L LIEWFOF 2 —= FREBETHDL I ENRINT,

Systemic circulation

M I@ Liver

SKL-13784
Glucuronic acid conjugate
Metabolites?

Common
bile duct

.

M Hepatic portal vein

\/7

©)

Intestine

SKL-13784 +Conjugate

Figure 4-9. Schematic diagram illustrating the presumed liver specific distribution of
SKI.-13784
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4-11 EBROE
4-11-1 REK

Z v MF 7 17 Y — A% XenoTech (Lenexa, KS) L VWHEA L7, NADPH Y =% 1L —
varyv AT ALEUGT Y77 v a3 v A% BD Biosciences (Woburn, MA) X v i A
L7z, =7/ A (NA) X Sigma-Aldrich (St. Louis, MO) LV i§AL7-, HPLC 7' L —
ROAREES L BBEIT TRz ZOoE EHEM L, BFEKIZI Y Q KEF-I 2T A

(Millipore, Bedford, MA) % MW Ta# L7z, % Ofh RS TSR £ 72130 oo 7
L— Rzl L7,

4-11-2 @y

M SD 7 > b (7T—9 18845, Charles River Japan, Kanagawa, Japan) (3 12 Frfi]BES
YA I NO—{RI2RMETEE L, KEBEREE (NMF, Oriental Yeast, Tokyo, Japan)
TEBERE L, &K 5 ABE L EENLAE Lz, BRSO A 1E@EREL, &5
% 6 BP[H TR L7c, A HEIE 3 B TIT o 72, EMERRIT, TRRASH =Fnfb 2t JEpT = At
ZeN— 7 Bl ERFEEE ) 20y U ClE RIS FE i L7z,

4-11-3 T v MNiTHRaZ - Media-loss 7 v 74 & REZe @t

7 v MR in situ 2 B2 7 7 —BEIRIEIC L 0 21T 7-, 7 v MEMEE T
THME L, MRE FREIRICT == b —2a »r&217\, IFEWHK (Life Technologies,
Carlsbad, CA ) Z##J 10 ZrffiEHE L=, eV T, 200 mg/LL = 7 %~ 7 —+F H (Sigma-Aldrich)
Za e bR (Life Technologies) %% 5 ZrfiEdt L, FFEOFE &2 ML LT, £
OFiEZE) 0 L, FFMlasedi (Life Technologies) (2Pl Z /0o S w7z, oo
ROl e 7 v 2 — S L, FEE, fRiifladasiilcot Uiz, mOoolEg, moh
724 % 10 mM HEPES % &t pH 7.4 ® HBSS (Life Technologies) (243 L, AT#lia
IRlEIR L LTz,

Media-loss 7 > & A X EFE O 7L TR b - AT IafEiTE 2 V<, STk 4190 515 %
DLBE L TITo 72, 7 MFMIIE (8 x 106 cells/mL) Z=&Te /A 7% 5 53ft], 37 °C
T rFax—rar i, FFC 2 pM #RmE E DMSO 7213V 77 vy

(200 uM) =% T HBSS % 37°C TA v FaX—a > Lz, 7 v MAlRE®EIKRIZHELT
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BOWERYE 23T HBSS Z A ThUs & B LTz, BOGBIATR, —ERFH (0.25, 1, 2,
5, 15, 30%y) 12100 pL ZiELF =2 — 7ML, F=2—7% 2,000 g T 15 B
SrBEL, EIE 50 uL I NEEYERE (IS) (100 pM NA) Z&Teokn 72 b= U V&%,
4,500 g T 10 sy LoyEE L, #5567z Bl %2 LC-MS/MS CTo#r L7,

JHF i B AR 2 e PER AR X ERE O HIECHBEL 727 » MIFMIEZ AW T T2 72, RO E
media-loss 7 v ¥ A &[F UHETITY, —EFR (0, 15, 304y) 1250 uL 20, IS %
Gk T b= MU AEMA TG EEIE ST, 4,500 ¢ T 10 ofm oL, 55
iz Eif% LC-MS/MS CTofr Liz,

Media-loss 7 v & A & L EMEFHTOE A2 U7 F A (Clint') 13X CLint' =V xk @
KXTHEH Lz, VIZA v FaxX—ra VR Y a—24, kITEEIR E 72 XTI REIR > 5 0
HERHEERZ RS, k ORI log IRE M7 m v FOWHOEMRE > THEIL,
media-loss 7 & A TOIEFFRIGEAE DR EE 72 T2, EAADOIAL 0.25 47 & LTz,

AT oEAG 27 V7 7 A (Clint) X CLlint = CLind X SF Z#HWTHEML, FKEHD
THEFL L7z, SF X 1.35 x 108 cells/g liver, 40 g liver/kg6599% Hu 7z,

4-11-4 7 v MR Z BT REL E M

SKL-13784 £71X GC-1 (1puM) #0.1M VYV gy 77— Ty MNFI /7Y —A

(1.0 mg protein/mL) & 37°C TH M7 LA v Fa—a v Lz, £DO#%, NADPH
VxR b—v 3 A7 A (1.3 mM NADPY, 3.3 mM glucose-6-phosphate, 0.4 unit/mL
glucose-6-phosphate dehydrogenase, 3.3 mM MgClz) Z % C, K& &E L7 (n=3),
37 °C T—EWE (0, 5, 15, 30, 6074y) A v FaX— =z Lizt%, MIGHK%EZ 100 L
ZHD, 400 uL O IS &Ik 7T h=FU &Mz, KEEEIELT, 4,500 g T 10
SfiEOSEEL, &7 BiE% LC-MS/MS Tofr L7z,

TV v A ROSIE 50 mM Tris /Ny 77— (pH 7.5) I27 v MiFI 7 Y —2A (1.0
mg protein/mL) &7 7 A F > (25 pg/mg of protein) ZIRM L, 30 K& FIZE Wz,
feW T, SKL-13784 £7-i% GC-1 (1 pM) &z T, 37 °C T 5 37 LA »F 2 —
varl  UGT V77 v a2 vy s A (50 mM Tris - HC1 (pH 7.5), 8 mM MgClz, 2 mM
UDPGA) %Mz CHRIGA B L7, 37 °C T—iERFMH (0, 5, 15, 30, 604)) A ¥ =
N— g U LTk, BT HELFC L) ISR iFIE L, 5 b7z B4 LC-MS/MS
Totr L7,

R E L EMFMIZ 1T D CLint'l% 4-11-83 TR HELFRIC L O ICHE I L7, SFIX
45 mg microsomal protein/g liver, 40 g liver/kg9.100% f\C, (KEH7= Y D invivo 7 V
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T UARREH L,

4-11-5 MDR1-LLC-PK1 % F\ 7~ K0 fa s ot 24

MDR1-LLC-PK1 #fifdiZ BD Biosciences & Y A L7z, fifid%d 7% FBS, 50 ug/mL %
vHE<wA AT Medium119 (Sigma-Aldrich) £5#11Z 15 x 104 cells/mL O FE Tk
4, 24well £ % — F 7 L— |k (Transwell plate; BD Biosciences) |Z#5fE 7=, #f#
%, 37°C TH HM COzA v Fa—%— (5% CO2, 95%IMLE) WIZ AN, Mz g S
w7z, 5 H#E, &V /LOMEERE, 10 mM HEPES # &2 HBSS (pH 7.4) (TM) Z
B L, 37°C T304 CO2A > FaX—%— (5% COz 95%{LE) WNIZE\ 7=, Apical
MIlZ 300 pL FE721% basal fliZ 1000 pL OHERWE 1 uM 25T TM 23N L T, 2 A
VX axX—var iz, TO%, HEMEEZRNL TOZRVMILS TM 150 pL #5100, #%
BRI 22 LC-MS/MS Ton#r L7z, #BRE 0 [T OIEFE BRI (Papp, cm/s) 13 Papp
= Amount/Area/Co/Time O THHH L7=, “Amount” 3% L7/t & W&, “Area” I
# (0.33cm?2) |, “Co” ITHHIMIEEE, “Time” 131 v FaX— 3 VEff 29, Efflux
ratio 1% PappB-a/ Pappa-B TR L, Pappp-a (% basal 75 apical J7160 Papp, Papp.a-B I apical
5 basal HA D Papp #3279, Efflux ratio 78 2 LLEDOF:, {LEWITZ MDR1 OIEE TH 5
LT LT,

4-11-6 AN TEZERMEFAM (PAMPA)

PAMPA (%, UV-based PAMPA Evolution (pION, Inc., Wobrn, MA) % i\ T, pION
DTk a—= VIS TEM LT, T7hbb, vf7rs A% —71L—1] (pION) & 96well
7 4 H—7 L — |k (Millipore) & THERK S 4L, 20% (wiv) KT 0 KR — V> F iR
Wea—RFLz126 ym[E~A 27 a7 4 V¥ —F ¢ A7 (0.45 um pore, pION) ZHEA 72
KA v F T — bW, RFP—lET 77 2 —OEERIE pH 7.4 IR L,
R —HIZ 250 uM OHERYE 2 & TR iR A2 W Lz, 7 27 & 7 2 — N EER Z i L,
25°C T3HFHA v FaX—rar i, TO%, NF—MlET 727 % —[lOREERK 150
uL %, UV 7L—hMZB L, UV 7L— M) —Z—%Z T, #BRWEREZHE LT,
Papp 1Z pION PSR4p ¥ 7 b7 =7 (pION, Inc.) ZHWTHH L7z, #HliE 2 61TTW0,
EHECTEL LT, A hTra—LEALVT 73T Uiz NG RIEO & OERE LS
W EIRWERE(L G & LTV,
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4-11-7 PBE I ==a2v— 3 (BDCO)T v &7z EH-HEH R

REH 2800 5 202, 7 > NCHEE T CHaEA (2 PE-10 polyethylene tubes (I.D., 0.28
mm; O.D., 0.61 mm; BD, Parsippany, NJ) Z4 B A LT-, #RWE % 40% viv
DMSO/EF & HKIZ M L, BDC 7 v M2 1 mglkg O & CRENRL Y Lvits L, #
5%, MEHZOKM T C 2 Reflds 212 8 Rl £ CHREL L 7=,

AR ORZBACRIZTZ O F T FEMRE ZWE L, B o s vr o i gikai3n
H & B AR U CHIE L 7o, Ba G LBR1E 7 »~ MEH 100 pLicp-27 /L2 v =4 —F (type
H2; Sigma-Aldrich) 1000 units/mL % & ¢ 0.1M EEEEHE &% (pH 5.0) 900 uL & N L T,
37°C TA »rFaN—rar i, 24 K&, KOS 50 puL Z50HL, 200 L O7 & =
UV EMZ TROGE IS, 10 ool L, EEE5Es,

4-11-8 BDC T v FZ /= PK 3#f

6VCD SD 7 v b % 2BEIZ/0T, 1 EEIZFREE T C PE-10 polyethylene tube (I.D., 0.28 mm;
0.D., 0.61 mm; BD) & polyurethane tube (I.D., 0.6 mm; O.D., 0.9 mm; Access
technologies, Skokie, IL) % ZiE 4 SFRIR & ARIE AR LT, o 1S
JBRI: T~ C PE-10 polyethylene tube ZASAFRIRICHA L7z, M5 OREIC SKL-13784 % 1
mg/kgivb Lz, #5405, 1, 2, 3, 4, 6, 8, 10, 24 B Z1T\V, HF o7z
Mg 4 °C T LoBEL, MmIEER,

4-11-9 SKL-13784 @ p.o.#¢ 5% D PK 3

SKL-13784 # 0.5% CMC |2/ L, 0.06, 0.6, 6 mg/kg DHETT v MI p.od&gh Lz,
Be5% 0.25, 0.5, 1, 2, 3, 4, 6, 8, 24 Frfficiigz ~ Y AL L7V o U CTHHER
IRE VEEL L7, FRELL 721k %A 4 °C T OBt L, miEais7-,

4-11-10 ¥ FAAE

L2 TOY 7 NORFEHIEIL Accela pump, CTC HTC PAL auto sampler, Thermo TSQ
Vantage Triple Stage Quadrupole Mass Spectrometer, heated ESI probe THERk L 7=
LC-MS/MS v A7 . (Thermo Fisher Scientific, Waltham, MA) T{T-7-, I fEH
1%, o7 10uLic IS &t AKX /—10pul, 7 b=hrU L 70uL 2L T, X
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IRE LTI, EODBEL, BRY 7 &217o0z, bz BiE% 0.1 % FMTHIRL,
LC-MSMS (24 > ¥ =7 v a v i, BB & in vitroV > 7 Wi 7 NREE 40 °C, JitiH
0.6 mL/min & L, B#EMHILA#K (0.1% FR) & B (MeCN) O7 7V = N THHTL
oo 77V REMIF0-0.8357°10% B, 0.3-0.7452 10% B - 50% B, 0.7 - 0.8 5373
50% B - 80% B, 0.8 - 2.0 43743 80% B, 2.0 - 3.0 437% 80% B - 10% B T1T> 7=, iU 7
203 YMC triart C18 guard column (3 um, 2.0 mm x 10 mm, YMC) & YMC triart C18
column (3 pm, 2.0 mm x 30 mm, YMC, Kyoto, Japan) % fif L7z,

A4S 7" E YMC triart C18 guard column (3 pm, 2.0 mm x 10 mm, YMC) & YMC
triart C18 column (3 pm, 2.0 mm X 50 mm, YMC) ZfEH L, 77 AR 40 °C THfrL
2o BEHIZ 0.1%FF/ 7 b=1F UL (1:1) 2MA L, WL 0.35 mL/min, 347§
1T 453 TITo72, MS &IFIZ ESI RO T 4 77— RETIXRHT 4 7€ — KT, MRM
ETITo72, MRM & (parent > product) 1L LA FiZRrd, SKL-13784 (381 > 215),
NA (283 >265,1IS), in positive-ion mode ; GC-1 (327 >269), NA (281 >237,1IS), in
negative-ion mode, 7 — % #LEf|X Xcaliber® > 7 k7 =7 (Thermo Fisher Scientific) T

1To77,

4-11-11 PK it

J v arX— KA METFIVT PR T 24T 572, AUCowld~A 270V 7 b7 &)L T
FHTEDE—A 2 METY 7 2 HWTERH LT,

4-11-12 FHEEHENT

T3V £ SD.CHLLTc, AEEMELZ 2 FEM OB TEM T HBE, Fom
DA 1% Student’s ¢ - test TITWY, FEHES DS 1L Welch’s ¢ - test #1772, pEH 0.05
LT o6, fiat BARE &k L7z,
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BHE EE

FORAR AR LT o DO IRBEHISCEIER I B L, TRBEER AT A /EH 95 TR
VEBNVEKDORRE Z 1T -1, Fo, FoNTAbEMOIEHFAFEZ G Lz, T, K
WFIED R R 2 K5 5,

Bl TRBIEENIE DIRHR

AR TIL 2-AFNA v R= D 1P T U&=V v 7 EfES S, K& 72V
WEWTHDH 22 AFNA L R=AnTUE—=) 7 LOEEFEELEL, HEHa 7+ A—
TarERFECEDL T LU= LR D EVIERGRAN. T, 2-AF A R—LF
BRGNS EAT o7z, FIOIL, 27 A R=ABREIVRUVBOMOY v I—DE SO
MRt ZIT 572, 2= AT A > R—/LiFEk 4 & 51X T3 12t~ T TRal & TRBL (IZx3 %1%
PEDME R L7228, ML T TRBLISK L CRAFeBURIMEAZ R L, T3 1T TR AMRERIEN
M kU7, ZAREERIRYET4 L0 505085, {LEW b 1% 19 5OERMEZ R~ LT,
SRERERMEOENIINVARF T — FOMEICL D bDIEEEZ b, ERMELZ R EE
57O T VAR A FRRIEE 2 IS B e 2 Ak TR 21T o 7o, Z DORER, BBl TRBIER
FOEENSE 11b & 11d 215 CX, F£72, AV F— 5L 0 & 4L DRISHZIEX T 2 &
INZRE~OBFMEICEE CHH Z LIRS NT, Fo, 2- A FIVEBZFE~OB T
WCHEETHDLZ xR LE (11lavs 11b), S HIZ, T-A F/VEBIEK 11c O TRR~DOHLFI
PEIZ IC50 T 54 nM & &<, 2-AF/LEHA 11b LFRRETHY, AFALEIT2(TH 7
MTHRIC LD BRRERT Z &N 0h o To, AR, TRBITKT 2 BIAME ICs0 T 0.23
uM & 0.24 uM TH Y, 11b & 11c it TH L LD D, TRBIZK LT 20 {FLL Lo
EHTH 1D E 1ICxS7-, £2C, 1IbE 1D a L AT o — /UK FERZ#ER LTz, =
NODIEMIZZ VAT B — VAR T v MET B TLIES HPTH#NC XIZ & A 2
ZHEZT, b a L 27— VEEZAEICKT SE7,

ARBFFEIC X 0 FFRFRRAICAER T2 TRBEINAIEFIK L LT 1-_VN-4-T ) A v
R—VB#E AT 5 110" (SKL-12846) & 11¢’ (SKL-13784) # A L7, £/, A ) —
Vo TDTAIAZ—LLTA Yy R=)VORRENEZ R T I ENTET,

SKL {b&1) D FEERF B REME D i B

SKL k&4 TSH BVER 72 LICAMEZ R T DL, ZivE T TREZRRIIFEEHK &
XL MICEY S Th D, £ 2T, SKL-12846 & SKI-13784 DIKFRZHIRNEZ B D i
T 5720, SKLALAHmD PK LSz 1IEHE 7 v FTMiL, GC-1 &klzL7-, SKL
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&7 v b PK IIWIFRHCK L, TREREIFCIERNo7, L LIRS ORER M5
SKL L& WITERIMR Ch D IFIRICE WEREZ R L, ZOZENal AT — Lo MK
THERZHFELGLTWD ZERWLNE R, Fio, LRSI HE IR B TN S i
FEIZ AT TR <, L/H & L/B 13 5- 8 il % T 100 LA EOfE % 7R L7z, £ OfElE GC-1
LV bimdTE<, SKLLEMIL GC-1 (T~ TEERI/EAE C & 2 I~ D o A Rt 23 FE 5
IZHENTE Y, BRI OMT 26 TH D Z LRS-, SKLLEW) TSH #
FERZZ LI L AT a— UMK T IE25 2 LN TEX501E, SKL L&D TEn
LBIZLDbDTHDLEBEZ BN, —FHT, GC-1 DalLA7u—/KFEHE TSH )
HIERH & DO~—2 U DIRE X GC-1 DIED G DIHEPRESNTH LD EBEL BN, &6
2, SKL-13784 (X7 V7 h—AAMWT7 v hTTG X Glu AR TFSE, AOHETT
A —TBIGE RS T oo, ZOZ &S, SKL-13784 7% HPT $hZ/EA L7222 & &R
LCWa, LarL7aenn, SKL-13784 [LifAEHd T4 LYW EEE 5.2 7=, [FlEo DIl
X T3 IZ LD IEH LS D Z ERNHBNTEY, SKL-13784 LTl EE DS IEF 12 m e
W, NFiED DI1 &ML LT & & 2 bz,

AWF7ETIL SKL LG DORNEA~D A FHEDIEFITEN TS Z &2 b e L, TR
VEBY R 2 PRI A5 BN A3 AR S8 5 2 & 23 HPT fili~0 28 & [lfE§ 5 O IER I H 27 F
BTHHZ zmlic, L LRKIC, IFEREZED S 2 LI TO T4 KRBz
H256Z ENRITz,

SKL-13784 OJITliges BAUEATIE A 1 = X 2 DB

SKL 1L&# D T~ DR R TIEA 1 = X W& BT 5 2 & I3 B ek
EMERET H-OICIERICEETH D, £2T, GC1 LEB L TEDA D =X ADKF
Z4T o7, In vitro FFEGAZGRER OFE R 1L, SKL-13784 & GC-1 1% Oatp (2 &L v fFl&IZhE
MICHBUAEN D Z & 2R LT, £7o, U CL L0 & FEGAA CL 28&mn 2 & s, iFlis~
DHGAZN T v - OFYERERPEICEE 2B E 2R LT D LB AL BN, SKL-13784
DOIFBGAA CL 1 GC-1 £V &<, SKL-13784 X GC-1 X Y Zh= M AFIRICEUA £ 5 =
LEIRTHRIR T -T2, £z, ELLOMEM S THRL— MIMRHTH 52y, SKL-13784
X GC-1 &0 LIH~DOHERNEL, 202t b, BHE~OBBEEIMZ HENIZ/2-> T
% LEx BTz, SKL-13784 73 GC-1 IZ b~ T~ D 3 AR 3 1B TV D DI,
SKL-13784 DMEIC L B L Ex bz, ©E Y, SKL-13784 D HBHIsa 1 LR g & K
WBEEMEDS, Oatp ~OF8RME & FEMMEIC R E SEEL, ME~OBITHZE D, Tl
DRI~ A ZIMZ TND EEX DTz, ARFHZ LY TRBEARAEEIZEZ T N7 >
AR —H — TR S RIS 2RI BOA £, ZEZRBEENE A 2 512X, TR 7EH)
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FED TNV F L OVIEDOFEMEE I TBUKYE, b LM OF 2 —= VPN EETHL Z
CETFTZENTE T, LOLARRS b T AR —% — OG5 E M35 D% 1k
WWHEZR D PR /RT A —4 — | BE 5 2 5720, FFIESRIE & ORI b BT
YADENTACE YRR RN T T2 O ER DN LETH D, £, SRIOHFHET »
FEHAWTITo TWAER, T RAR—F —OEERRIEICIIEENH 5 Z & 13—
HHILTWD Z &b, & b PR, FRCAFIBRA~OBRBAT 2 THRIT 5 7290121 SKL-13784
DIFBOAZ & ARIHHRIEIZ DWW T e FalER E2 W TER DMETDNLETH 5,

ATV e A R L7 TR /EBI3EA B L C, TRBICxHT 23RN 20 524 1
T, FPlR I 3 A9 5 SKL-12846 & SKL-13784 % f5%7=, W@ v, SKLALAEWITT
N ET TV TLIESS HPT Si~OEA Z gk L, 2 L A7 n— TG 2 BT =
B, L LS T4 ~OERZRLEET 5 Z LTk o7, Z ORI T DI1
DIFHIZ L DD TH S & THISH, ZHITFRROLAEY TIZERMET 2 Z N T
WEEZOLND, LIPLRBDL, TolWHTRO b T4 DR T FCTRIBEIZAR 2 WhHE
PEFERWE B Z T D, B TR oS EWILF T4 DIF L AL TBG & REICHES
LTEY, h—F1L T4 BDEHLTH 7Y T4 OEEHIT/NHEZNWEFbhvTnsg, FE, IF
BERE) TRPIEENZE MGL-3196 DGR R RIS Sh, IREERNMEMZRTHETY,
7Y —TADOEBTIEFHEAN TH -7, Z oz Lk, FEMAC IR RS B 5 - &
X, IR EAERRTHHZEERL TS, F72, Mk COTIOME R 1L DI2 & DI3 A EE
ThdILuEZ5 L, DI1 OIEMAGIZENEMR I CRBEIZR RN EZZ TS, Ll
N5, DIL Ot F TOZRENIHASL N TIERL, ZOBEOIEHLOFBEIZ >V TIE, TR
) TRPIEENIE D RIEERAFFE AT = & TREE SN D Z & & Lie,

AWFFEIE TRPEPWEZ &6 5 & LI 28912040 S 5 2 & A TR BRI
EEEMVEICHRATH D Z L E R LTE, £72, SKL (LA O RIS BB TIED A =X 4
o Lic, AW TR ORI RIT, TTIEEF R Mb M T A o O REME A R L TR Y,
FEBFIEIRFE L L TAZ T L3 D A = X L& F5> TRBIEEIEE O A 7L D%
BAZORRND L0 EHFEL TN D,
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