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Summary

Thiazolidinedione derivatives, anti-diabetic drugs, activate PPARY and enhance insulin sensitivity,
but cause edema, increase the risk of weight gain and congestive heart failure. Further efforts are
necessary to identify a structurally new PPARY agonist. |

A novel series of 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acids were synthesized to find a new
PPARYy agonist. (S)-2-Benzyl-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic acid (KY-021) selectively activated human PPARy. KY-021
reduced plasma glucose and triglyceride levels in KK-A’ mice, and decreased plasma triglyceride
levels and improved oral glucose tolerance in Zucker fatty rats. KY-021 had good oral absorptibn in
mice, rats and beagles. Repeated oral administration of KY-021 (30 mg/kg/day) for 10 weeks showed
little toxicity in rats.

Another series of 1,2,3,4-tetrahydroisoquinoline-3-carboxylic acids with an aliphatic chain at
2-position  were synthesized to find a new PPARy + o dual agonist.
(8)-7-{2-{2-[(1E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}ethoxy}-2-[(2E,4E)-hexadienoyl]-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic acid (KY-201) activated human PPARy and PPARc. KY-201
reduced plasma glucose and triglyceride levels in KK-A’ mice and improved oral glucose tolerance in
Zucker fatty rats. KY-201 reduced plasma triglyceride and cholesterol levels in beagles. KY-201 had
good oral absorption in KK-A’ mice, SD rats, Zucker fatty rats and beagles. Repeated oral
administration of KY-201 (30 mg/kg/day) had little toxicity in KK-A” mice, SD rats and Zucker fatty
rats.

In conclusion, KY-021, a selective PPARYy agonist, and KY-201, a PPARy + « dual agonist, have
great potential as an efficacious and safe drugs for diabetes. The present study revealed that

1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid is a useful scaffold for a PPAR agonist.
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HARZBEIDERRETET T HEFEOBKL - T EAL, IS5 E BRI
WTBARL ZAD EMNS A TEFBROFIENEL ML TETVS. = KEFETER THAEIM
FEIE, B IAES KO RRIE BIREE L O ERBR B THY, JE1-F L% HEDDLERS IO
i EREDOERREFTHSD. INSEFEFEROF THMEEIC BT BMEI ~a—)Lic
DN TFIEME TELEMMFRASINTHY, BEFMECBITIEEI M-I DN T
A F T JOE R R BEENDINTIao 7. UL, BRBICOWTIIEL D12 2
> BIFO R O I E TR NS TN DR, WEEBARN/ M No— ) VLER TE T
ALl

e, BOMEETAEL TROVERZIVERE SU)F, JUZRR, DPP-IV HEHED 1>
RIS, Z15 > T, BT FARRREDAS AU A S BB LS at)bo
I —EHERGEDERIRERNRE THNENTNY S, A2 AU W ERIIE 1> RV
IR ERET ORE T TRBEDENHAF TERN. 2, B0 AU MR Bk
BALDORECRENITIERTHEZEZON, BIMERICI T AU EEE2 EREES
CEK MR R TSR DRAPBHELEZOND. a-ﬁ‘)l/:ﬁ/é?’——i:“liﬂ%%ﬂiﬁ:?)“lfﬁ‘i’ﬂvr}:
REANI A AU 3N B ERKMEEE TERZRTH, EHNENTEIENESNT
W5, ZUS 2 RERNL PPARy Y T AMEAIC XD BN A AU R 2 sk &L 5K
THERAZRTEMMEREL THEAF TEANLSNTYS. LML, BHEAEL THESE, 4
KR ER, BE, DARBEB IR ERIMERRENHVERICR ST HLENHS.

KR EMITENTFHBIRINE PPARy 7 T=AM> PPARo fER DA 5z LA1ERHDHY
MEBEREREZ /L PPARy + a T a7 VT I ANDBFEZE BIFL TEEDILEMNE
FRENTED. REBFICRIIVEBRICEINZBDIEN. 2T, AWE T H-REA
BEEEUEPER MBI FHNI R BE PPARy 7 T=AMB L8 PPARy + o o7
N7 I ARD A 8% HIFL R B LG RE2fTo 7=,

(FT VR B % PPARy 7 = ARD A FR]

Farglitazar 72E DR PPARy Y I_AMERZE T 20 R BFERIIIERED I
RCBIZIZ, 2 DORBEAIBEERL THD, PPARY N ZEBUKEHERBEZL TWAIE
MHISIN TS, LINLINS DIEEHERAISHIIBERNTR B HENKEY NIEOFHE/ERN

RBELINTOBNEEZEND. £z, INSDEEWIE D FENKEIBAENE N0 #
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ORI BREND S, FZ T, VAR BB XA % BT 528 T PPARy 2 /8
COMEBERERZREL, REEZEHDLIETRERADEKBARNDD TR ANNEE X, H
RS T &, BRIFBMEETHIET, RORNMEORBEB JUVEHFERNEROREEZBEL
7z. BRI, FOS U FEENSEARL T ISEROVF /U EEEL, 1 f1& 7 ML D
BEHREZEALE. 20O R fagltar KDE D TEMNDEEBEOD
(5)-2-benzyl-7—{2-{5—-methyl-2—phenyloxazol-4-yl]lethoxy}1,2,3,4-tetrahydroisoquinoline—3-

carboxylic acid KY—021) 7% in vitro IZ BN T farglitazar LRI%E DT S178ES PPARy 7 T AMNE
PE(ECq: 11.80M) &R ZEABSNT 207z, PPARy 72 /8 7DUH > K& 8A7E PPARy UH
SREANUY IR 12 ITHEAETZTFOU 2 413 LBRERLOKFBHEB LN 2 DOFBEERT Y
KBWTHAEHEERZL TABIENHSN TS, FOI > EiEEiE 9 5 farglitazar T
BHERIEOBIENTIEETH DY, KY-021 1 IFOBENSTIEROYF U BRICE
LT ZETIOTIN AR BB LR B RIS AN E E S, PPARy 2 NI EJDR BN DL H
HITRK RSB BRI B AT AIRIC 8o 2D EE A 5N 5. KY-021 BXUA, Fvb
BIURE=T NI BN TRFZEORINEERL, KK-AYI TR 4 HEBREHEHZ5IIBNT
farglitazar HFVXFED MBEH IOIEEE TER%Z, Zucker fatty Fvb 7 HERRHIR 512 BW
T farglitazar JOBNZMRFEREKFBIEAERLUEZ. I5IZ, KY-021 135Nz T3 10 BEIKIE
BEHARICPNWTEERBEEEZRIT, LEXBIIEGBIEHEMIERIL farglitazar JDFFM

o7z,

(5L R BRI PPARy + o F o7 L 7 I= AN A K]

TNETEROMVESBE PPARy + a FaT LT I= AMIE RENTER, H B,
RS, DI NS, BRAEEFASEL OB LD MR EEh TSk,
Muraglitazar, imiglitazar 7Z2EHERD PPARy + a T a7 )V 7 T ANIZERE PPARy ¥ = Zh
farglitazar 12 EERIL TIEEED TV R BRITINA, 2 A BB HEAIEEREL ZBES S Ty
%. ¥, TNHEOENEHEEDREN 3—4 HOFEREZEL THY, S TFESASIEHEMEDN

B, LB JORER D LREOFEECRERDO —FTH S EEMES PPARC 721
U PPARy IEHEALERICER 28 A RB 2 MML TV BRI B E T2, 22T, &

AWELLTTRSERDAVF UV BE AL, BERRO KRS LB PPARe 7 T ANE

YD I 5% BHEL, 2 A3 KO0 T A0S0/ — L B LI f 2 O RS I BISE 0D 3 A2 1552 0

DB PPARy+o 727 VT T=AND B RE BIELL. ZOMR, 55— L8O 2 ey
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OR>FINENEE, FRIEROAVF /D 20T 2, 4-NFHDP T /A EEEF T 5 KY-201
A% PPARy B0 7 T ANEM: (BC,y: 43. 2nM BEIX 80. 8nM) &R T ZEMBASMI Az 7.
PPARa &> INIDUH L REGEAM D NI Z 12 EPPARa UV ROBMEENKFEESZLT
PPARa 7 A= ANEMZERTIEMHISENTNS. PPARa I /NIE PPARYy L INIDUF R
HATMIIEE AUASEBLOBREL T5. KY-201 OIREHEMNSIE PPARy DB &ER
BOBKMEMEERICID, HIVREED PPARa Y INIDUH L REESERAI LK Fks A FIRE
AT BT BRAL T BIIZHL TNEBDEEZEND. 38, T AAFHY— VB EIZ 5 SRR A
BEETHLEWNIRSTE PPARy Y I ANMERZRLZAY PPARa 7 T ANE I /R ST
o7z, =%, KY-201 ERRBEZHF T HHLEWTIIR I ADHEKITHEN PPARy 7 T2k
EMEB X PPARa 7 I ANEMN LA LU, UZzhio T, PPARa > NJ& PPARYy 2 )NID
R PR NI BN BizD, SRWSEHDBANT 27 )V 7 I=ADBREHTH A THHILA
BHoMicio/z. KY-201 XU, IvRB LRE—TINZE N TEN-R ORI EERUE.
F7=, KY-201 13 KK-AYRTRAZBWT rosiglitazone XDENEZMBEB XN TG K TEMAZ,
Zucker fatty FyNIBNTFIERFD> A BI KR EERS KO MEERESERERL
2. ZNG6OERAII EIC PPARy YA AMERIC KB ERDNS. —F, NARFT—IZBNT
PPARa fERIC XBEBOLNBIFRIVAFI/— A acyl-CoA oxydase (ACO){EHTTHEIERZ,
—ZWZBNTAVAFO—)HE T EAZRLUE. E5IT, RURB XU Sy M n/-E B
KBWTEEREWEZRIRN . IUABIUNTY O KT, OB KB JONBE BRI
B9 % KY-201 D&EEHI rosiglitazone Dy 10 fFITEL .

(53]

B1E, B THNWSNTWS pioglitazone ® rosiglitazone JD#EghELeMICEN-HE
PPARy 7 A= ARB KX PPARy + o T a7 V7 T AMD BI8%E B EL TERBIEETo /2. T
DR, WHELLMEICENFE PPARy 7 T2 Ak KY-021 & PPARy + o T a7 V7 T= Ak
KY-201 2Rl . |
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NSO AW ERRIC I NNT, MEHE TR0 B —RITKLL T, Efliz O AU
SEAEEO BRI T 2 BERF RO —RE NS00 LN 5. T, KHFRE
BUT, FRIERTAVF U HER PPARy 7 T=ANB LR PPARG ¥ T ANREN DA A/
AL THDIENHEMNT Iz T2, TNHOEHRIL, PPAR D HEAEFZES PPAR 7 I APD & AL
Bz B BbOEEA NS,
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