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RE KL CTEIMEE722 2 AUBERIFICRBISILD. BARIZRBW TR EE D 95% DL ki
2 BUBEPRIA ChhD. AARITEITDH 2 BIBERIA B BTN 2Rl T, 2012 41213 950 7 AU
ELTWD. FEREEPERFEES (IDF) ICkDEHR o 2 ﬂﬂﬂ%‘ﬁ%fﬁku % 2013 FHITE 3
1% 8200 /5 A THY, 2030 4EETIT 5 1 9200 7 A ITHINT 5L FRISH TS 7,

2 AIBEIRIA CIX, BRI, WE, EEARE, AN ZA7RE RN FIZXH0E Bl
BADA LAY 53 A4S f&b\bﬂ‘ﬁﬁéﬂ%ﬁ@%‘/xwm#@ HLULH F IR 351 RY
YOERARRIZEEIEE /2D, RWT, BEE IR/ NS FRELEEL, BERpREME
HEAME, BE, REREEREOGIHELZFHETD. IO, mIELE R ERE S
AL TCRMERELZFERLL, BIRE(LICERT . TOME, REOLA, LA ECHK
AR E B R B S S 32812 D. 72k, A AV ARG ISR LIS RIS A > A
Vo DR SN DEBmA L AV AMSEZE KL, @M ESCME EE R DVRAZNEELHE
LlZ72%.

B, B0 MK FEEL CML T ZIRRE D SU 3K, ST 7 V=Rilns/ V=R 4
TVFF 8D DPP-4 BLERK, AMNRAILVAREDE T THARE, © 47 VE) 78D
PPARy 7=k, THNR—=R2ED o-FNav B —PRHEERBIONF7)7ars /el
® SGLT2 PLEZENH VG TWS (Figure 1).
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WL 72> TG B0 2 =R IRV = VR FEEE A S0, SU ZRIRICIERIL,
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PECCEIEAICLD, A AV REE ERSEDZ SR MBEEK F S A7 K2 2L
W2V, F e, ATV KA RBIFERIRER (PROactive #BR) 13\ T, (LfiiFEIE
RMZE 72 DM E AN A B L2 s S Cng D —J7, PPARy 73 =%
FORWEREL T, IRATRRIC IOV IE, PR, REE, LAY RY, DIEX, B
KT BILOGREY A7 228 R EIH TG 579,

-/ vai A —EHEEKL, HEEICBT5 R DB~ DL AHED o212
U —BEAETHIETHEE ORI A EL, D L2 35, Rrloatk i
Wz BEITHWOND. E/z, SGLT2 PHFEHEO MR TERIZA A LIRS,
WAL RABE I BN T L a—AOFRINEHS SGLT2 #fHETHZET, HDRF~DHE
AR, fERELCUMBEA K TS5, 7 a— RN IA F8 52872 R
HZPEIES 2720, B TIERZTR TS, i WO SCM/KIZ L2 M iR A - ) 2
IR E DRSS TNV,

BUEARE SV COABEIRIFIAEIRICIZZ N TN R LR SnHY, Wb B CEAE
FY7R = b — VB R T HZEITTERN O, (U RY L IME ST, B DR R
FFoOfE 2 OEPBGFLTRY, #RELHEEON)m—ra b B EThh, —F, AR
ARPIE BRI, ARV RE R FRIEDT LRI DA LAY S VAR R E T DD
CIZED MR T SO HAANZRMEHEZ B THLE 5. A AV EEEICE SISk ZS
NizEmA v AV MIES BIESND. FT2, A A A WMEHESR O fF FIZ X036 72 I =
VR LR ATREE B Z HIVA. L, BUE, AT TELA L A ARG S E S
IIANBRARY, THRAIEEFTVE DI THY, BIRFEIZZ L, 16T, LTI
BN T oA A ARTIMESGER OB N E EN TS, 72y THOIERBET 23 fife T,
BRI T AR B ER PPARy 7H = AN FE LU 7o 0T LA L AU ARFIMESGESR DA%
WEELWEEZ NS, REITIX PPARy 7 = ARDOBLR EFREIZ OV Tk 5,

&5 8 PPARy 72 =R

PPAR [Z#5BZB G- DN ZBIRTHY, PPARw, y BEION S NVabHN TV 5. PPARy
7 =AR)N PPARy (2 AT 5L, PPARy ELLF /AR X ZFIE (RXR) d~T 1 &K%
JERLL, DNA @ PPAR i8I (PPRE) IZfEAL, 2V Lyt —0fllarT 7T ~_—
Z—DEBIZXY, IS GEE T Ol A2 et % (Figure 3) 0. kT, JEIG#EI
HIBRMIRN DT T ARNRI T L Ip 8B R T T ARIA L Z AT DRI ~D 53 L3755
S, AV AVATK T DR MENTLHET D, Fe, ARV ARG A B T2 IE AR
Fo (TNFa) 72 E DEEEY A NI A L OMEBERE I ER & i DR KALAR A D T AR s — &
DHEREN, A RVARGHERETI T, ZOXR P AT A LT AT L AR RS,
RIS B 46 72 S 1B W T P AU AR SGES L, ARV T E S LT
BUIAZDMEHEL, B FES R TESNDEEZ BN TS 2,
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723, PPARa 7 =ANCHDH 747 7—h KX, W< oEfEMEREEKEL THOLDLT
&7-. PPARo 7 = AMNINEEREAIEEL, iR, 2 UEUR (TG) BIOVK
LEEYARZ 237 (LDL) avAT7a— UK MMERZRT. Eo, $EfRA A ARFIMESGE
YRR, MBHE TVER, (RERUOER, BB EERIERZRE BHESNTOD %, PPARa
7A=ANZ, PPARy 7 =ARDEIWEH CHAHREIMIERZM&A T HERZA 5285,
FEIRIFIZA OF D m G ME OIS I Z R B T D Al REtE S @ 2 &0 D, PPARy a0 7 27 /LT
T=ARDBHFE DA A LI T,

B AT VE  LIEICBIESNZ PPARYy T =TI, FEF TV U VF 0 (TZD) %
AVXW VDA FHEARO JTT-501 7%, BEAFSEICKT LSO 2RI TRNED
H2BBAZE AT LS 0 RO TRV ERFHEIR T 7L 7Y 5 — L3 /172 PPARY 7
T=ANGEWA A THIENSIFEEED -0, IEORAICKVBIE ST IESh 72 %, L
RUEER PPARY o 7 a7 V7 A= ANTIL, AT7 VS — /UTLIMAE AR OHEANZLY,
THTVEP— VTR E~— I —H LY, IH7 VAP — i EEIc XY, A7 V7Y
— IR~ —h — LD, ENENBRE SRS 4%, PPARy +a T a7 T
=AMIEIFSH PPARa 7 =AMERMIZEME G128\ T, IEEREmND R AFR 8%
B2 5ZENWFRESNHD, B 52800 Db s KOWEBEIS IR IK T iX, H<ETH
PPARy 7T =AMEMICLDEE ZHND. OFED, PPARy 7E=ARDHAY, PPARY +a 7 =
TNTA=ANDEES, PPARY {ETELIZED I N FHBLL THDHHDEZ 2 BN, E-T,
PPARy +o. 7 27 /L7 T =AMIEWTE PPARy IEMALIZ X2 BIVEF O [BHEE L FEH 1L
LHUESIS. 51, PPARo 3L T8 PPARY O [FIRFE MEAL I T8 RSP T D Y 227 2 18 K
SHLEMRMENRSHD. FDH, PPARy ¥ 7 2 = AR W) Bi7= 7o & 0 R E S 7=, PPARY
AT A=ANE, WhWHET 2L —F—{EHZ R, A A ARG ESEOIERY A
Tl& PPARy ZEMEALL TR Z <9723, BHWEMIERINES: TS s EN B LITIEF IV
TEVEALERICE EY, BIERRBIZ RN ALEESN TS P, TZD FHERD ATV 5
RFFH TV VA FFEIRD YMA40 A PPARy EF 2l — & —LfREi ¥,
PPARy TE N~ A /LR T, FEREIRBRICIB W CEIWEH Z RS THN AR U0, KR ER
TN L2 BN ST D LT TERD -T2, AVRC TIRFHEIRD FK-614 1R
ST I=ARNTHY 3, ZRVENEOEL THERBR D D223, FEEO R A5
ZEMTET, BRNP LS TS, F2, ZALRCTINGER INT-131 (35 R
BRI A TUOZRN T, PPARY B85y 7 I = ANMIH 22 & THY, KOICHIFFSHLTOS 2,
BUEE CHFICREILIZH DI,

UL ED IS, MEEIZIPEZR FEE, RMFEY A7 2/ hS b)) PPARy 72 =ARDF
IREHMERFLZRDSD, (KRB, V7IE, OAS, BHBERT, FWEERE ORIVERZERET 2
RAIRTELIIL TR, ZIVETIZAIILE I TE 7= PPARy BT 2 =X, PPARY +a
T a7 VT A=AR, PPARy i 7 A=AR, WG —EDLRRIBIL RN RE RTINS, F
S TCIERR T2 OFED, Fhz PPARy G LS B —EHICIK 7T HFRY, PPARY {&K1T
PERIER Z 52 RN A LI XN LB 2 bivd. 22T, Zhvb =Fd PPARy IHMEALAE
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FAIS, B2 AU AU A A 55 52 LA TEAUT, S ERIE R AR
FSH, 7Y —0 PPARy 73 = AN FIRS DD TlIie\ ik E 2, RN
AL RS 7 F AR5 PTP-1B BLEMEFICH B L. BRI S e L7
PPARy 7= = ARD BRI DR E BB A o A ARFUE SR ER L, ARV 7L
\ZIEE Z)T D PTP-1B FHEZK DRI D E /2 A A AR ERIC K DA R
HEPIME RIS RY, BRSNS AL DL 27, KT PTP-1B
BHAE 3 2T 5.

% —Hi PTP-1B [HEHK

PTP-1B I, A AV R BIRITHE A L TV B b ST A v A 5 BRI N R A1
BLOA RV Z K EIE-1 (IRS-1) OVt TFay a2 it 3528 T, A AU
TN ERICHIET A ENMBI TS (Figure 5). £7-, BAkE= R —1HE O
IV TF UGS L TV SN =Y XAFF—F 2 (JAK2) DUV gfbTFul %, it
VAT 2L TL T F oo 7 F AR AICHIIT 52NN TWD, A AV ARG

TV FF U R TIE PTP-1B OB REIFEH N b5 9,

_L\ LIFoo85F L
@—» LIF2 | —anke L—+STAT3|—> EA M

ZRE P

IRILF—HET
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PTP-1B FHEZEIL PTP-1B IZ LMY b U2 il 92 2 & THFIES B A& i ThA A
Voo TNV E R UK TEAZ R, Ez, SUR TET, LT 2 s LE
R ANHC = RN —RETCHE I IR E R CPUIR E R 2R 3 2 e i s g, Soig,
PTP-1B BHEIIZFEBRAITHEIR I A DHE CHLBIESC R BB ST LT, BRI
HLEMESN TS 39490,

1990 FARHIELY, NF VT LRRTFRFHELR) PTP-1B FAFHEL THE I, R
T, BEOVERIEIRDNUIVRS Y A H T DR TILEENBS I Y. ZbIETR T
7¢ PTP-1B FHEIEMZH 92525, MlafEEMEICZ L in vivo TOIhNRIFHR-
7= 2D, BIHIVIRVERIAT THDHTIITF T 0L T 47 R JTT-551 INEEAH R A
7208, BRI CWD. 7o F B 23K ISIS-PTPIB-Rx P KARH KT I /AT —/L Dk
n X A7 AR W T R AR P SCEE R SR b=, KIZ EHICX
FEo TR 29 AR A A A IEAE ] O B CLEsi 117 D REe 72 A AV AR BT
PHUGEEHZRET L3IV EE X OS5, £2C, PTP-1B [LEEH%Z PPARy 7=
AN B 528 I A R AARBIMESCE AR L, IR EAkITRD PPARYy (KA1
BIEH OBIBN FREE B 2, Hiila A v AV ARG ESELC, PTP-1B FLEEHZ AT
% PPARy 7= =XbOF| % H FRUMFZEIZAE F L7 (Figure 6).
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+
@2 f PTP-1B EE
T LIFoo L iEm
\ mEHEl )

ARY 55 )L — PTP-1B [AEE

Figure 6. PPARy +PTP-1B [HEFEDIEH
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HUE PTP-1B BLEIEHZ A 45 PPARy 7T =ARDiE

PTP-1B FHEEMZH 75 PPARy 7 =ANEkat 95120720, ZIETOD PPARy 7=
ZARBLO PTP-1B [HEKOHENOE M52 LTz, £ PPARy 73 =AML
FEIEIZ DWW TR % (Figure 7). ERIR CEHSHU TS PPARy 7 =ANIE ATV E Y 55
Foae 7V E o ThA WL, BRMEIETHS TZD BEAL, NUPBURENLT, K
MG FRMEZ A T2 I N A THD. A TVE O T a AT IT IR
WA ERCH o7 * 9, KB IEZ L FE T 5 H I THILVR RO EY F R EAR A TH 5
TZD BZ2FHWAZEIZIY, HNBENT-E A4 72 U RaIfiESnT-. UL, K THRAI
EiEniehm U2y TR ENITREESE TR AL, TZD RO EEN R eI 2L
b, FE TZD FHER IJTT-501 72 EABAF ST, FIENEE A= /AR PPARy DN
HPEU R THHERESH O, LR A W 2« O PPARy 7= =3B
EENTE, WARUBHEBRELT, Ful U BREFTL7 707 V2 —)L3ig f)7e
PPARy 72 = ANEMEZ A THZENDIE RSN 3, SEO ALV A P kST

PPARa 7F =AMERH O INZ LY, PPARy {KAFHIEIVEH ORI E 3Dt E H 5L,
TZD %! PPARy +o. 727 /L 7T =Ak KRP-297 LW/ AR B PPARY o0 727 /LT
T=ARNTHDLLTIZVEY — ), AITVEY—)v, THTVEZY—)v, THTUHF— L 7p EMR
BRI SN TEZ Y 3, JTT-501 BE O VRV EEE EIRD LD 5-AF JL-2-T 2= )L A FH)
—VAISHZ AL QD 5-AT LA — U TEIX PPARy 20 /X278 L DBk EFE BAE
25U, 5 AT VEICZOIEMED ] LT ERHLMICSh TS 9, &bl 7==L
FITHRTAPEMISEE LT PPARy XL XV EEOMAAEAZHILTHEZ 26N TND. 7=
NWIEEET 2=V HERS 4N TNV A BAT VT 2= VILICE LTSRS R ) 7 PPARY 7
T=AMEMEA TS ® 9 bbb, A —L 2 (MR A A 5 5-AF L
IV — LD PPARy 2o X E DM BAERIZHEL TW Db DEHELSND. — 7,
RO IR R ERIIO T B IBATE DO EFBRAEAA 57 ==L S a A BRI
LHLMEELZ AL, 50072 PPARy 7 =ANEMZRT. ©F 7 VE Roul 74 32
DIH 72 T F M E A ST EMD, PPARy EOAR HAEMR{E7Z2 L PPARa EODOFH A.1E
HIZH 5L TWAHLDEE Z LIS,
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PPARy agonist
o}
Nig o S~
[e)
Pioglitazone
O
PN e gt
X \/\o
Rosiglitazone
O
O e o
JTT-501
@]
A S
o

Farglitazar

PPARy+a dual agonist

o) 0]
/@HWNH
S
FaC ~o \\<O

KRP-297
01/\ N/\H/OH
T @
®/<N o o)\o ©

Muraglitazar

0

OH

(e}
/@/\ :I

Imiglitazar

Ragaglitazar

Figure 7. PPARy 72 = A+D{b A i

WIZ, JVAR R PTP-1B BLE RO b5 4% 1E% Figure 8 IR LT-. 2o D L& ldx
FRNWLEHITHNVRF L HARNLIIVRF L ATF IV, B O HRZE MBI O
— D EBREATHMBENERE LG L 72> TV, T7bh, LR BRI EED 4y I
RICK N DREIR TS 2B B T DG L 72> TS, UL, TRIAVERIBE OB B a4 135
DERVARXELERTHY, PTP-1B Z L~V EORRTEMER 7y ML, Bkx 72I8{03565 & ]
RETHDHEEZLND. FTo, IJTT-H51 1TFWEEEME T E2H 920, TomolbaMmix
W R A S, HFEVET RV EL3 PTP-1B # o " 7E LOMR BEERIZE L QW AT REME:
N5, Flo, INHDOLAEMITNREMER L, FEEOREWE S FERELEM THLHT-D,

1 U DMENZ EDBRFE Rl D — K E6H 5 2 .
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JTT-551

Takeda Wyeth

Figure 8. PTP-1B BH Db 7S

Figure 9 |29 L5912, PPARy 7= =AKE PTP-1B [HE K I IRE ) R 2 H 5.
T EEBREINVR RN 2-3 JFF2 0L CHEEEL, B S B R A T DIEEMEM
B4 (Figure 9). /LR R PPARy 73 = AMT 5-AF )L AT — LlI#H & A
L, VAR FEO S F RS T IRAME RIS Z A T 5 a8l T0d. —J5, PTP-1B
FHEESEIL, PPARy 73 =ARKOISIEE N AL THD. 22T, PPARy 7A=AMEH DK
AtEiEa S HaL, PTP-1B [HEEA O 542 B HgL7-.

AR D VR B PPARy 72 =AML, Wb FEDKEL, FHERENEL
(4-5), NEWEMEDSE, ZHDORHEIR, & DRIPEOILIFIT2Y, IR EAEEO— R &7
B, Fl, T ENPRENE, HEEEROHT B ISE A DRIVl 22T,
BRI 8BC, FEBREINDI KY-021 2 ARG L GRIRLZ, KY-021 137 7L
VAP — )L ERIBED T vy B R EE T MR a Y% ) U CBRIbSE, LR F Y
EBIOERFE T LOBEMEMSEOE EIZLY, IEEE R LS5 BB TREFENT
(Figure 10)®. %R, KY-021 1358 /172 PPARy 7= =ZMEM L850 PPARa 1EfIZ AL, 77
VT VR — L TR ORIMEICE N, SRR PUREIRIGIERZ2H 352805 Tna. L
2L, KY-021 X7 hoeRuA Y3 0 2 (i RS R 7241, PTP-1B BLEMEMICIE
HELaNEEZBNS.

14



HILER B PTP-1B FHEX
PPARYyZI =Rk

L
Ertiprotafib

Farglitazar 5 /\:>_<:>7 \ /j\ Nl/l(oH
. .
o Oy ® T
Ottt oo JTT-551 Lﬁ(
P
<
Muraglitazar 22 e o
£ A,

e AL
Mr Ogg Takeda

X o]
Imiglitazar O OH
T = ‘ S : | S
e =

\’ ) Wyeth
R AIEES A
SR RISHEE

Figure 9. PPARy 7= =AR& PTP-1B [HE SO EHA LM

O 3

KY-021
Tyrosine derivative Tetrahydroisoquinoline derivative

Figure 10. KY-021 Db A i

ZIT KY-021 OEARMEEEZHV, £, ThIeRaA VX 0y 2 fi27INfEEEL,
MRS T D ZET, PPARY 73 = ANEMEOLREFE PTP-1B [LEEH OfF 52 B8 L 7=
PTP-1B [HEIIIV N R LI B/ R E G 0MEHE AT 5. AW TIE, 5 TFTH o)
TR A TELETTWAD I LI, JRFEB L ONREME N7 iG G T > n F g
ANERATZ, RIBOIINZ, TIIVHE NZIVFINRNRE PTP-1B HEEADM 5352
EMHHBMNT o Tz,

WIZ, KY-021 DANVR DRI SRO 7 ==V A — A& X PPARy 72 =4
FOEREETHHS, KR 5-AF A — VBB AEIICKNAELEZ DD, — 77,
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PTP-1B [FH 3 /L AR LB O SORH A i (2 FE i 0 i i WO TR R 8 A B 375, £ 2C,
PPARy 73 =ZMEM B LT PTP-1B BLFEMEM MIbZ HHEL T, KY-021 A F 4> —/b
2 (LR 2 DRRIEMEEREZ A T 2(bEmERE L. Bibodoic, v a7y i =1
KB ALY PTP-1B [EVEME PPARY +a 7 27 VT A= AMER %, Ayl 7 VA =V Jk
DALY PTP-1B FLEIEME PPARy 7L 7 A= AMEM %, Uik 35 Clifs L 7-5 il
EHELOE ALY PTP-1B FHEMEME PPARY #4372 = AMER AT 5452210k Bl
7z (Figure 11).

(o)
sV e
R

; I PPARy+o Fa 7L 73 =Rk
oHa7LFL +I1H¥§
E=n PTP-1B EX
FOLEBEA 7 & =

. o ﬁl& 5 [0}

o} = OH “ OH =

O S OSL ST S | 7r=ns ﬂ@ 08
R

/l é

PPARy 73 =Xk PPARy+o Ta7ILF7I=Rb PPARy ZJL 73 =Rk

- -
KY-021 B PTP-1B [AFE PTP-1B HE %
.
7o R R 3R i
AR

A

OH

s e
@Nﬁo S /NYO
o) R

PPARy B 7d =Xk
+
PTP-1B FHEX

Figure 11. PTP-1B PREIEM A4 7% PPARy 7 =ARD 53 1% 7

HHE BRI

KY-021 ®7hJeRuAYx /0y 2 fNBXOA Y — v 2 (2B HI 548 miEE
Scheme 1 (Z/RL7=. BERNOTRTER AV )Y 3F8EAK 1 D 7 fLeRuf L a4
—VEEEAR 2 Z W7 X AGIZEV AL, (&Y 3 OT ek AYx U 2 i t-7
eIV =/v (Boc) a7 I VBT, 3 M AT /L OANAK R LY BEYET D1k
B A G RTHZEITLT.
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Scheme 1. Ak )7t

B5-AF LA T — )L 2 NEDOEHIZHOWTIE, 4 LT VR VIR BE A A 3549
— VK 2 Rk E D, A — L EROA RS LT Robinson-Gabriel 4
F — LA RIEZIILD, Figure 12 (R T HERENFISN TS %, ARFFETIE, 5
RLCAFNVEEE AL, 2 (M A OBEBIEAEE T 4% — ViFERO Gk E/e D720, 2,
4 BXON 5 (|2 EHAESE A "] E7: Robinson—Gabriel A4 — /L& R%i%, Bredereck 73
P — VAR, BLOY Goto HIZLAAFYY — L EaiE P NEAFRETHS. ZNET
ICHESHTWSD PPARy 7T =ARD 7 == LA X%V — LS RRIEICHEL &%) £
Robinson-Gabriel 44> —/L&pEEAL, 4 (T AT IVER 540 —/LaFEk
AT, AT IVORTTEMBEEE~DEHAITHIZLITLT-.

Robinson-Gabriel oxazole synthesis Bredereck oxazole synthesis
9 2
R%)L > POCI N R o R O A N R
R 3
- RI—(¢ + o —— iy
R'__NH R'—( I R1)LNH2 X R® R'— I
\[( 07 “R2 07 ™R2
o)
Fischer oxazole synthesis Oxazole synthesis: Baumann M. et al. (2006)
+ o
e} OH H* H O o) H
| . N + Cy — N
R1) + Rz)\\\ R'—¢ I Rz)J\CI \N*\)J\OR H—¢ fLoR
N O™ g2 0™ \,2
R
Oxazole synthesis: Goto Y. et al. (1971)
N-OH _
j) .\ | H QN+ POC; N-ci
—_—
—> R
R1 ﬁH\ R1_</ I _<O '
o] o)

Figure 12. A %4> — VER DG AL
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#w_3F PTP-1B BAEVERZAE 35 PPARy T =A DU —KR{LAHW
F—Hi 1ILHI
H—E T AR T EHIEV, ARETIE KY-021 D 2 (i )V B ZeliliE T o v i

WZEHRL, 7O ARSI b EWE S KL, PPARy 7o =AMEMH DR &
PTP-1B FHE/EH DT 54 H R L7= (Figure 13).

i IEMERE7 VO IVEEA i
s > |
KY-021
‘ . PPARy + PTP-1B [BE
PPARy BIREITI=AF | prp_1p mMEBHAHS Y—Fi e

Figure 13. PTP-1B [HEEHZ A 1% PPARy 7 I =ArDU—R LA M D E

op

L e )

AEITIL, KY-021 D 2 fi_e DV HAa T o VBB L T- 38R DA RRIZ DWW TR 5,
728, RIFZEIZHB W TARLIZHHIL I T DG 5M:, IR, ARTILT —&k
DOFEAMIEBROERIZFEH LT

T RTeRaAYX U 2 (L7 U IVEREIR 713, KY-021 &Rk R CHHILEW 5 %
AW, 2 (&2 T2 A%, 3N AT IV ONNKGG R LD AR T HZEIZ 7= (Scheme 2).

(@] (@]
OO O T
|
OL_ OO0 . o1 S
RZ
5

6

O
2SN eSS
— = N o N\'I;O
7
Scheme 2. 7 hTeRuAYFX /U 2 (LT L IViHERD G R T &
LB 51%, BEMOTIEICEVARLTIZT R eR Y x 2V #EIK 1a, b @ (Scheme 3)

BEIOT =3 — L iFE R 1355 2, KY-021 O RE @ 1Tt TEaRkL
(Scheme 4).
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9 f li |
ormalin
|
OH NH HglH
NH conc. HCI .
HO 2 1,2-dimethoxyethane HO

8 9
Ho
Pd-C o
conc. HCI Et3N Boc,O
OR'
R'OH MeOH THF N
HO Boc
1a:R' = Me
1b: R' = Et

Scheme 3. 7-ER X T hoER AV U -3-H /LR R T AT L DA R

Trx= LAY — LEFER 13 OB T, £, LT ATXUER 4-AF LT AT )L
(10) & N-~/A)Lbtk, Dakin-West SJSIZED VR e T v T L ~EHL, (L&
¥ 11 #4857, BONTALEY 1113 TLC IZB W TEED ARy MR LIZRN, BT L TORS
URKECTH ST IO RO FTFR OIS AN, AbEW 11 25 T0IRE W% POCl,
THLEEL, Robinson-Gabriel 44> — /L& RIEIZI0A TV — VEREMEEL, (RIER (UL
H24%) I NHALE W) 12 B85, AbAW 12 DT 2T V% LiAIH A K0T /Lo — /L ~I8 5044,
A AbL, AbAW 13 ELT-. iV T, DMF /1, ALK 13 BE OV K,CO5 AW TLA Y
la, b D7 = ) — WK EEEEA T L3 AL L, Boc ZEDFRFEIZEY HFRIA 5a, b 2457-.

o

o] PhcoOCI o W}\ o
o pyridine - POCI3 0
g NOH — O HN_O — P“”<\N \ -
O NHy-HCI  then Ac0 Y toluene o
Ph
10 1 12
MsCl o
LiAlHg4 EtzN OL K,CO3
1
ph—& + OR" ——
THE  CHoCh ’<N OMs N DMF
HO “Boc
13 1a: R' = Me
1b: R' = Et
2 HCl in IPA 9
1 [ 1
o] O,R - o) O,R
ph’<\ | N. HCO,H ph——<\ | NH
N O Boc N O
14a: R' = Me 5a:R' = Me
14b: R' = Et 5b: R' = Et

Scheme 4. H[E{A 5a, b DA AL,
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A Ba, b 225 H I ET D069 Ta—f D& 1k% Scheme 5 (Z/rL7c. HifE{K ba, b 27
b, AT VKLY B 2-7 S VT hIeR AV U 8K Ta—e 245
7o, FI2 24X YU A NVEEETHMLEMITTV— IR TIIRNLZE TChoT-ed t-7F v
T TFELCARRRLT.

or
carboxylic acid

5a: R' = Me EDC-HCI 6a: R' = Et, R? = hexanoyl
5b: R'= Et CHCL 6b: R' = Me, R? = 3-hexenoyl

6c: R' = Me, R? = 2-hexenoyl

6d: R' = Me, RZ = 5-hexenoy!

6e: R' = Me, R? = 2-hexynoyl

6f: R' = Me, R? = 2,4-hexadienoy!

(e}

© (o]

aq. LioH o OH i @"Qiﬁ N gH

—_— >

THF ®/<\ \ N. > MeOH N O
N o R iPr,0

MeOH N
7a: R, = hexanoyl HN N

7b: Ry = 3-hexenoyl 7f
7c: Ry = 2-hexenoyl
7d: Ry = 5-hexenoyl
7e: Ry = 2-hexynoyl

Scheme 5. 2- 73 /LT ko RaA V¥ ) i EKRDOA R

B R IA

2 (LI 2 OIEAZE AL 7= T hIeRaA X 2V B ERIZOWT, pH 7.0 IZBITFA55F
%% (log D7.0), PPARy 33X PPARa 72 = ANEM:, PTP-1B FHLETGME, MM SD 7o hMZ
BT AR E S LOREM: KK-AY <72 4 HFEGIZBT2 K T EREZRELE.

log D7.0
WL B % n-A % )—)L 1 mL IZEEf#EL Britton—Robinson #Z&i#% (pH 7.0) 1 mL %
Iz 7o, ORIk Z 2R IR T 30 min L <#R¥%:, 3,000 rp.m. T 10 min =050 HEL 72,

n-4 2% /— )V JE¥ LN Britton-Robinson #% & itk & O L &R E % HPLC F7zi
LC-MS/MS &% FIVWCHIZEL, log D7o fEZHHLT-.

PPARy 33K U PPARa. 7= = ARNEME

2Rtk PPARy £721% PPARa 77AIREBLWN RXRa 7 T7AIN%E, LIR—F—TFFAIR
PGL3-PPREx4-tk-luc &&%12 COS-1 iz AL, PPARy 330N PPARa 73 = ANE 4
HE L7z (Figure 14). PPARy IZ D\ TCiX PPARy 7V T A=ANTHH T 7L T UH W — )L
(107 M) (kA E KIEER)G%, PPAR IZOWTIE PPARa 7 /L7 I = AR ThD WY 14643
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(10° M) ICEDix KRB S Z2Z N 100% ELTC, RILAW DR EREEF L, ECs
EBIOR KGR (%) Z25RD7-. 728, ECs EAMEWIEE, PPAR 2L /R I1Z%d 5
BURPEDSTRNZ EIZ2 D, REWSCTIE, ZOFMMEE TEME ERBLT D, Fo, KBTI
i T RO | LIRS

>
ED D) sarar @ = .3
e TER & AEEdAa
[PPRE] Nucleofector
i 5% CO,, 37 °C,24 h Evho—>

~52 ZKDNA (Luciferin + ATP + Mg?*)

Figure 14. PPAR 7 = = ANE D FEAf

PTP-1B BHE 4

bk PTP-1B ZH\, p-=hr7==/L7kA7=—h (pNPP) ZIEELL T, WHRILAE W DIF
HETBLOIEFEETIC, 37 °C T30 min A>F=2—hL, AfLiz=ba7 =/ —/LZHIE
L7z, WL BWIEFAE T PTP-1B §EMEE 100% SL T, #BLAMIFEE T OTFEMEE R
L, |C50 fﬁ%%ﬂjbfl

HEME SD T MTFsI1T A I T i
HEME SD Ty MR &%) 10 mglkg Zf O 5L, Fr@ % BRI, HPLC CImE
FREZRE L. il E (Cmax) BI O FiifE (AUC) ZHHLT-.

HEVE KK-AY ~D 2 4 HFEERGIB 0D MK T EH

2 RUBEIRIEN) T HRENE KK-AY =0 ZIZHERLEY 10 molkg & 4 H [FIECERE A 55
L, B#EROER ML TIEZRE L7, 2 b — L REE S ALE R O I E IOV T, o
PHEDZZDMREZAT -T2, 728, MK TEMIZ, a3 bo—/ L &S A& R o i A i oD
PEMENDR LR (%) TRLUIE.

REB, AREIZIRGT, AWFFEIZRIT LT X TOEYIEERIL, s TRt
O HAEREY AR BT D8RI AR T A NN FE ST LTz
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SEIUEG ARG TS EAE B

KY-021 @ 2 fIH AR 2 D7 VXNV ILB IO VI #L, PTP-1B BEERA A
5% PPARy 7TA=A DU —NbEWMEREZ LT, G LIZT e rA Y% /U 3FERD
log D7o, PPARy B3L TN PPARe 7 =ANEME, PTP-1B BHAEVENE, 1+ 3 L O
T1EH% Table 1 [Z7RL7-.

Table 1. 1,2,3,4-7 h 7R AV ¥ )V -3- T VR R EIR D53 &, log D7, PPARy LW
PPARa 7= =AN&M, PTP-1B FHFEIEME, KM SD T MC I A i Hr i i 36 L OVHENE
KK-AY =7 22 81T A IS T VEA.

e}

OO s
©/<\N 0 N.g2

Plasma levels®

PPARY?  PPARo”  PTP-1B” KK-AY D
Compound R?® M.W.? log D (10 mg/kg, p-0.
o " ECy, Max? ECs Max?  ICs Cmax AUC Glucose
nM) (%) (M) (%) (@M)  (ug/mL) (ng-h/mL) % decrease

KY-021 () 46854 32 24 916 184 836 525 21%03 126%12 45 **
79 feoo~ 46258 4.3 67 97.1 40 113.0 50.7 86+14 139zx29 -1
7a ﬁ\/v\ 476.56 2.6 22 103.7 142 74.1 9.0 59+25 10241 38
7b J_ 47455 21 96 82.0 809 82.7 8.9 34038 6.3+0.1 24

7c J___ 47455 22 28 86.3 477 68.0 7.9 8.7+17 216%6.0 51**
7d M 47455 21 112 844 377 495 8.9 43x14 85+%12 22

Te xf\A 47253 1.9 19 923 93 72.3 9.2 138%27 38.1%6.7 58 **

(KY7‘;51) J___ 47253 20 164 909 378 870 94 39.1+140 176.6+459 60**

Pioglitazone 35644 NT 671 1036 >10° 641 610 NT NT 41*
Rosiglitazone 357.43 NT 138 127.9 >10" 1250 >100 NT NT 38
Ertiprotafib 559.51 NT 3194 77.9 >10° - 1.6 NT NT NT

NT: not tested. a) Free form. b) n = 2. c) The activation level induced by farglitazar (107 M) was taken as 100%.
d) The activation level induced by WY14643 (10° M) was taken as 100%. e) Plasma concentrations in male SD rats,
n =4, Mean * SE. f) 10 mg/kg, 4 days, n = 5, *p<0.05, **p<0.01, vs. Control, unpaired Student’s t-test.

KY-021 BLW 2 (A ERL, Wt PPARy 7 =AMEMZRLTZ. ZiH0
PPARy 7 =AMEMEIZEF 7V D 4-30 {%, o Z7VEY D 0.8-4 {ETHY, AKX
Ji1% 82-103% Th-o7-.

KY-021 DRy Hd~F oV BICEHL AL A 79 © 13, KY-021 LY PPARy 7=
ANMEMERK U3 AKX T LR, 47U v BLOas 7R v X0ig i Thotz. —F
PPARo 7Z = ANEMEIT KY-021 LY 4 504 BN, ©F, 2 (8% B8 EE T2
ZIZEY, PPARy 7 = ANEMEIZME T L, PPARo 72 = ANEMEIZ EF-2Z L0850
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Tpot-.

TUIVEEE MMEA TN T LR 772 PPARY 7T = ANEMEZ/RL, 2 ALICA~FH /AL
A TDHHER 7Ta (FTA~F UK 7g X0 3 Wﬁjﬁ»o KY-021 LIZIXFI% D PPARy 72
=ANEMZIRLZ, ZOZEE 2 MIEHIIRESH OB G, 2 MOEZBN LM 2747 1%
VKD, TINFEEL _ibiﬁ%fi%{éf’%éﬁt?wv%@ﬁ#ﬂiu\9:7%7_%2%6. 2%
FEAOFRAAFFEAZEANL, 2-~F v/ AUE 7c BEO 2-~F 2 /UK Te T, IHMEIC
REREBIIAOLNIDNASTEN, 3-~FT AL, 5-~FT )AL, 24-~FHTx /A )UK (T,
d, f) TIHEEIME T L. 2D, REafnfks & o7 TV IIEE 2 fZ~DE AL, PPARy ¥
RTEEDOMAEAERIIRIL TRENRWE DD, 2 (LA A~D ZHEiE A OB ANIISLIRR) F
LB FRNCAFI R EL ST L& 2 LS.

PPARo 7T =ANEMEIX T R TOT I NILE AL EY) TAF LUK 79 JVIK F L7z, 2 4%
HEMIRIE S D56, PPARa # /37 B O HEAERIZIE PPARy & R720 7 INKE G L0
PERF T OFPHFELNEEZD. LAY 79 1L, PPARy 73 = ANEVEIZHTLCTKI 2 5D
PPARa 7= = ANEM %KL, PPARa fENI PPARy +o0 7 27 VT A=A CTHoT=, T
NVILE LA TIE, ~FY /AVK Te 1E, PPARy 72 =ANEMEDHK) 1/3 LT PPAR.
TA=ZAMEWARL, 24-~FHF T /AR T X, PPARy 7 =ANEMEDK) 112 D
PPARo 7= = ANEMEZRL, WPl PPARy 7! PPARy +o. 727 /L7 T =ARTdH->
7-.

KY-021 BLW 7g @ PTP-1B BHEIEMEIZIES 12990 o708, T VB8 AL &M%
KY-021 3L 79 @ 5 fFLL EOiEMEERLZ (ICs: 7.9-9.4 uM). ThIeRaAYF /U 2
ALX, AL RFE - LOIEE MO TINGE G OF A PTP-1B #2 "7 E DO AAEMIZ
HELWZERHLNI o7, e, T NEBEAEAEM O PTP-1B FLFTEMIZITIT R
THY, AIBHA~OREIFIRE A OBEANTIEEICKRE R ELE §- 2 e oT-. PTP-1B [HETEM:
292 2 MBS O STARTE F O IR DO BT N EWEE 2 His.

TN FEEE AL A \?7}’% KY-021 K07y MZEBIT DR DWIYE (Cmax) 23 L,
2 NACAREAFIAE B2 A5 Tc, e, f TIE AUC 23 KL7-. #5iZ, 7f ® Cmax 1% KY-021 ©
19 1%, AUC (% 14 fFICELT. ZOZEMD 2,4-~F U /A VFRITHRE O R IRME 2 figd o
MEEEE 2 DD, AT IANVIL 3-~F ANV EBI O -~Fv /A NVIEEET5H Ta, Tb
BION7d TlE, Cmax 1% KY-021 0 EL7223, AUC 13 L=, 2ok &,
ROMIREBRN LS FTREME D B .

PPARy i&1E2Y KY-021 LRIZLL L Th-72 3{LEHDHID Tc BLO 7e 1F KK-AY <7 A
ICBWCHBERIMPHE TERZRLEEN, 7Ta 13A BREREZRER0 72, 7a @ Cmax 1E
KY-021 O#) 3 fi5& BAF7af% ORUUEZ R UT=A3, AUC 1F KY-021 KDIEMETHY, 00
ARSIV FTREMEDS V. 2 DT8O A S i Hh R D Rfge e (A 30 <, B N E A 23 A
beolzbDEEZHND. —J7, Tf 1% PPARy 72 =ANEMEAFI< KY-021 & 1/8 |28
FoTom, AR FERZ/RLTZ. ZAUL 7 @ Cmax 3L OV AUC 23, KY-021 Jh%
NZEN 20 (EBEDN 13 5@ oTcZllcdbeE A LN, S6IZ, 7f @ Cmax (% PTP-1B [H
FELEHD ICs fE (9.4 uM = 4.44 ng/mL) OFJ 9 5ICFE Y 3572, PTP-1B FHE/EH 233K
INZFE LT TREMES B 2 HILD.

L orEETE MBI % Figure 15 (ZEIL7-.
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Figure 15. i iEHAH BE

FEHE V—FbA% KY-551

TINEEEAMEEMOHRT, T I ATV TR TIT, a7 A BRI RSED
PPARy i&M:ZA R LT=. F£7=, PPARY iEMEDHK) 1/2 & PPARa 7= = ANEMZ 7KL PPARy
A PPARy +o0 7 27 VT A=ARNTh o7z, EHIZ, 5\ VeA3n PTP-1B FAEERZRLT.
ZyMZEBITD 7F (10 mg/kg) B O 5% D Cmax (X7 3 /VHEBE AMEEY O T T mil,
PTP-1B BHLEVEFH D ICs fHDOKI 9 51T L T2, KK-AY =~ A ZE\W T, 7f (10 mg/kg) 4 H [
08 G2 A B F a7, 7f o S T EM 2L, PPARy 7 =AMEMIZIIZ,
PTP-1B [LEEANE S L WD oeE 265, LivL, 7f (10 mg/kg) 14 A # 5Tl
B FER I LT (RAE). #-TC, TFIXBIRIEAHEL UIRIEAREEREEZOND.
ZZC, M BV—FEAHmEL TEEL, KY-551 s L7z, KY-551 o7 a7 —/La&
Figure 16 (27”9, KY-551 D7 2 /L SIS Z 8 D WINPT 2,4-~F o= /A )L EEIT
EEL, HLRCEEE PPARy 73 =AM I G ChHDH T = = /LA — LA 8 % 25 i
THZEIZEY, SBRDIEMED N LR R A G LD DB 2, PTP-1B [AEEHAH
95 PPARy +o. 7 =7 /L7 A =AK, PPARy BT T =AMLY PPARY &IRAYHE5y 7=
—ANDAIRIAZ BIEL, FREEDDHZEICLT.
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\ 50- 94 H
®’<N o N0
X

KY-551 « ¥
- = Cmax @10 mg/kg
PPARy+o 7Ta7I)L (y:a=2:1) 7A=Xbk 39.1 pg/mL
PPARw. PPARYy (82.7 pM)
ECyy: 378 nM | |[EC4o: 164 nM (x4 vs. Pio) | =2
Max: 87.0% Max: 90.9% 5K T 1
@10 mg/kg
KK-AY 60% |

Figure 16. KY-551 O~7'a>7 4—/L
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FONHT /M

1. 2 fElC_R DN EEH T 5T IERaA Y% 2 EFER KY-021 O 2 (i aEgRGIET > v B
(CEBLTACE I T V2 D 4-30 fi5, v 750 0.8-4 50 PPARy 7= =
ANEMZ R L.

2. 2 PLICAF UV EAE AT D Tg D PPARy 7 =ANE X KY-021 @ 1/3, PPARa. 7 = A
NEMIL 5 (5 Tz, TV VESHREEICLY PPARy 73 =ANEMME FL, PPARA
T A= AMEMED BRI LB,

3. 2 MLIZT I NEEHALTALE MO F T, ~FH /A NEEACEY Ta, 2-~F T /AL
LAY Tc BEO 2-~F 2 I ANHEEAEEW) Te 1T, ~FIAHEAMEEW 79 12
L, PPARy 7T = ANEMEA B KL, 1FIE KY-021 (ZPCiEkL7=. —7J5, PPARa 7 =Ak
IEMET 7Tg @ 1/2-1/12 \TIF LT-.

4. 2 (LTI NV IAEE A LTAL ATV T b KY-021 35XV 7g 12kEL, PTP-1B BHETE:
BRI 5 % ER U PTP-1B SO BEAERIZIL, 2 fraMG a2 H 57 V%8450, 7
IVEED I I E LN ENRBA LN ST,

5. MIHIc AR —HmEAEH TALAY 7f I PPARy 72 =ANEM:LE PPARa 73 =ANE
PO 2:1 T, b \TUAIZEN, PPARY BN PPARY +a 7 27 /LT A=A TH
o7z Fiz, ALEY TE IR DRI PEICE L, Cmax BEON AUC BRELLEN-T-. BT,
KK-AY =7 228\, RAFRIMBHE FEHZRLZ,

6. {L&® 7f ® PPARy 31" PPARa 7T = ANEMIT KY-021 L0IK-7228, 1 i
NEHEL WL A, PTP-1B BLEMEH O 512X, B~ FERZ R L=
DEEZHND.

7. L& T 28 PPAR 7T =A DU —RbLEMEL TEREL, KY-551 Lt L. b
RUFEAL PPARy 73 = ARO Sl ChHDH 7 ==/ A% — VAL, PTP-1B [H
EEMZ RO /172 PPARy +o 727 /L7 T =2k, PPARy BRI T T = AR LN
PPARy BRAUER 3 7 T = AR AIHRA B e J 2 &c L7z
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#E =% PTP-1B FREER%2E 35 PPARy ta T 27 VT I =X DA
B oI

BIEECIE, BEfFD PPARy 7= ARD T, 4 T, [RIRAIECH BRI DA
KY-021 % JAHEE I, SOICHFREEZWOLZ 2 MARIRT > LB ERE A RKL, 59
R85 PTP-1B BLEMEM Z20F8FF> PPARy o 727 /L7 I =2k KY-551 Z B2 L7z
KY-551 DIEMIT 53 LITE 2720, FELSEWILFREZRL, KK-AY 7R3 CIiL
PHX FEHZRL.. LL, MWL RE CEDZ R T L EWITRHE 5128\, 3K
NINRZ B2 D 0D, £z, FEFFREMIEL R T a2 m <5, £2T KY-551
ZU—RLEMmEL, BN OWINMEZ /LT 2 L 2,4-~F VT ANV RAFEL, T /iL
MISH DL WA ATz, BARIIZIE, IVAR RS PPARy 73 = AND A E THDH 7 ==
WA — VIO 7 == VA R RIS AL 7=, AR CIIRRIEEEZ /3537
D7 AFAE =L EBIOR a7 AL F LA, FERBOIKEEZXDY,
PPARy BL 1 PPARa 7 =ANEM:L PTP-1B PLETEMOM Ea4 BLIRGZ21T-72
(Figure 17).

& a7 iL¥L 1
5 s t“:)bgﬁl o wOH
7N \Ni/\o Mn 8H Q_f%iﬂo v o
KY-551 N A
PPARy EtE1E58
J—K{La&h : PPARy+a Ta7I)LT7I=Rb
PPARy+u+ PTP-1B A& BUNLL [ P(‘LTZ—:: BREE

Figure 17. PTP-1B [HE/EM %A 9% PPARy +o0 7 27 /L 7 T =AhD 5y 1% &t

s

o

o

ik

B CIR R B RIEICHEL T, A — VB EREZ AL, ThoeRaAVx ) 3iE
K la O 7 (AT NVFALERT, 2 fMOEHL LT AT VK S RIZED B ok &%
352kl L7z (Scheme 6). 7283, 2,4-~F V= /A NIEAKIZT INIERBA VX U D
T AT NFIACEATO B BAEL, TAFALRMIZIBNT 3 M OTEMLE ELLR-BN D HD
72O LTz,
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o o~ — rR3I— | L\
R | N - .
N (e} “Boc
‘HoN
2 x

Scheme 6. TF7ERTaA VX )V FHEARDE R T#

17 18

£, #HPMAETHLAFVY —LFEK 15 O/ RITHONTHRAD, /a7 i =
NI TAHFT — LBOREEIZT 2 DOERRIEEH V. 1 D138 EO5/KTH
V7= Robinson-Gabriel 434> —/L&iETHS (Scheme 7). (LA 19a—f DAL RF
Beamm gAY 7 F AT THEMET ATV EL, L-7 AT EGREAR 10 27 2Bl
HNT, HELLT N-AFLEARYY (NMM) BLEOY NN-DAFLT7EYD (DMAP)
Z VT Dakin-West SUSZATVY, VAR AARZET B F VEEA~ZHLT-. i T Robinson—
Gabriel 434> — /L& AR DA — Lk 15a-f LL7z (I 1520 12%, 15b-f:
23-40%). 728, BHIERINE Th-l- rn 7 ue Ve =V 7% 15a ICoX, INRikE
Z HAICHBERS R 7= 21a Z2 VTS — VB2 72, LasL, 21a DILERIME
Mmolzlcd (IR 16%), 15a OUTRITUAFEL 2D o7z (2 TREIEE 12%). ﬁi&ﬂy4
Dakin-West G SMHICRB W T 707 me /L E = VN R L E Th o112 SHEZLT-.
B, #biIz 15c O G A ZEMUKRE RN L E T > 7usF oS Ll ﬁéjgﬁﬁ“
% 151 Z157-.

Ac,0
o] iFBUOCOCI o NMM
_o Q EtsN o DMAP
OH + _ = ~ OH
O NHy-HCI R®" "OH CHuCly o) HNYO toluene
R3
10 19af 20a-f
o]
o)
—_—
o HN\(O toluene N o~
RS
15a-f
15
21af c Hy
Pd-C
15i MeOH

L DNV Ve YA dé' et e A

Scheme 7. Robinson—Gabriel (212 2-2 707 /L% )L =)L A9 — LB EIR DA K
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L) —=DODA XYV — VB ZE V5 1L Bredereck A XYY — LA K IETHD.
Robinson-Gabriel 49> —/L&akikICED 15a—F OERDOI R DK n-T=7280 (12—
40%), 159, h DERRICA %0 F L7= (Scheme 8). J72bh, HLAREE 209, h 273
R 229, h ~F B L%, 470834 HFEAF LT ATV (23) LEbiChrzy
o, INBEGEFEL, 159, h #457-. Bredereck A %4> — L& k% & H V7= 159, h O &b
R DMK v o 72 H3 (U 15g: 32%, 15h: 29%), Robinson—Gabriel 112 b ~EEN T
oz,

o O

o o o
i N : ’ I/bi
+ - R
R on Ra/ﬂ\NHQ © N _

Br toluene O

199, h 229, h

23

§- -

e d_// d_//%
9 h

Scheme 8. Bredereck {1255 2-2 707 L% /)L e =)L A9 — L ER DS K

15g, h

BONTA T — VB ERNS B LAY ~D & lE Scheme 9 12”9, A% —/L
FHEROT AT ILOETTIT LiAIH, YAV 7 F T AIFLERYE (DIBAL) 2E%HW5
FENEZLND. LhL, R BN 10TV EDbEY (RAFK) % LiAH, ZHV55
PRITAT U2, BBHER RS SRV IRIGR Tdho7= (IR 33%). #ZC, DIBAL &V =2
A, BOSHHIBIZHEITL, #i<T VT — VDAL IALETD 2 TREOIERIX 77% TH-o7-.
AP — NV EIBT D T EREA T LIAIH, 2 W TSR ISR R ETHDHEEZD
5. 2T, DIBAL #HWWAEET 15a-i DTATFLEBRITL, FEd AT MEIZED, AL
& 16a-i 257, WOLEW la © 7 M7 AXMEIE, &8 ZICBITALAEY 14 OARL
FEEBRLUYTo72. {LEW la L 13 DRIG%E, DMF H K,CO3 f74E T 80 °C TITo7273,
T =LA —VERER 13 Y B BB LA A 26 ZRIAELT-T0, LAWY 13
% 2 YEHTH 14a DILRIL 58%IC ¥ £-7= (Scheme 10). 7=, ML TLC IZBITS
Rf ATV MEEY) 1a 2VEAFL, BT LRERUCK A L=, £2C, v, Fho=T
NT = LT IVAIRAKFI (EuNF-nH,0) BN K,CO3 77E T, A —/LikiEik
16a-i (1.5 Y&) ZHWT, IMEGEFSM T CRISE T2, TOREE, D720 16a-i Off
HEIZLDDDOT, ThIeRaA VX U FHEIR 17a-1 28 80%LL EOIRETHLN. F
7, ALEW la PERLIZT0, FRBENEEIZ/R o7, RISOREEITIT > TORNA,
FERRMES I, AR B A V228 T, A — LB ERE K,CO; DA
D LT=Z8°, Ety,NF-nH,O O7 At A A 2 FIA3KDFLEIZ LD E DO HIZ D7
= /X VRORBEMEN [\ LU D E BN, BbNTz 1Ta-i 2V, § EOA KA
TEWHBYD 18a—i B LT,
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o= R T i

AR UT=T R IeR AV )Y 38R 18a-i (22T, log D7g, PPARY 33X U PPARa. 77
= ANEYE, PTP-1B FLEVENE, M rheE, Mt KK-AY <72 4 H$E 512800 Db
ETFEREZREILE, £, BIRLIALA IOV THEH S ) T U N BRZ— 1T BT 5L A
¥V —LT L CoA X% —+F (ACO) IEME(LIEA, HEME ICR ~vRIZHI1T A it
&, DEEBIOFEREICHTHEM, B KK-AY <72 14 H &G CBIT DMK T
TERZ G

Log D7.0

log D7.01% HPLC (EICEVIRELZ . Log D7.o EABEEI THHT T =V, N/ =h
v, XRoBy, 7aER0By, BTV 2o L BRI /aa XU B AR REY)E Ll
LTz, #8 b B AR TEWE ORFFRERI N DX v SV T — T 7 72— %53 RL, Fy/3v
TA—T 75— LREHEYE D log D70 EXVHER{L SO log Dro fEZHHLT-.

PPARy BL ! PPARq 7= =AN&EYE, PTP-1B PHETEM:, MM KK-AY 72 4 HW&5
W BT DMK FEA
O CRE LT T EICHEC Tl E L.

HEVE KK-AY <72 14 #5805 M s Lo+ TG K FEA

BRI AW (1-30 mglkg) ZHEM: KK-AY ~7 2|2 14 HREIKER ARG, BRI
L Tl LML TG ZHIELT-. o ha— LR 3R U BE o B 35 L O
TG EIZ DWW, FEEDOZEDREEITT2.

HEVES )T U N DAE =12 BT H UL AR — ACO TEMEALIEM

HEVES VT o N DAZ — 28R (LAY (10 BX N30 mg/kg) 2 1 H 18], 7 HREER
A5 LT, ek 24 h 12, UL X — N A% TR T IZERITLL,
W, WEEEZHEL, FiEEREY ARG A% — L0 mAERYHL, ACO
TEHEZREL . avha— LR SR ILERED ACO TEMEEIC DN T, EHEDOZEDORK
Ex 7T,

HEPE ICR ~v A B IAMmiEE, LEEBSIOTFEEICHT1EH

HEPE ICR ~ 7 AICHBRILAY) (10 BX N30 mg/kg) 2 1 H 11081, 7 HMER &S
Uiz, MR VAT —& W AFEFRIEICEOAELEZ 2. &big, Y=Fo—
TV (Et,O) WREE FICERIL, 22485048, DEEBIOHEEZWE L. v he— LiEL
HPILEREO M, DEEBLIVIHFERICOWT, EHHEOZOREEZITT2,

HEME KK-AY ~ D 223610 51 i

HEPE KK-AY <=7 A2 KY-601 3 mg/kg F7zixrs 27 U4 10 mglkg /% 0 #& 5L, FTE
REfEI 2 IR IML, HPLC CHErRIREARIE L. fem iR (Cmax) LUK N
& (AUC) ZH LT,
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USSR TE A B

U—R{bEW KY-551 DT FFeRuA Y% 00 7 A IBHICS 7a 7 L e =L A8 AL
12AFAY —VEBRER T LKA 18a-i DJ3f-H, log Do, PPARY 350 PPARa 7 =4
NEPE, PTP-1B FHETEME, M, MK~ /EM% Table 2 ([ZRLT-.

Table 2. 1,2,3,4-T F7ER A Y% UL -3-F LR ek AR D4y, log D7y, PPARy L
PPARo 7= =ANEME, PTP-1B PHETE M B L OVHENE KK-AY =7 A28 A K /R,

o
o OH
R® ’QNL\ O/@(jl\l#L O
A

-H2N-» X

SAY mi
PPARy” PPARGY  PTP1BY  foATmice
Compound R® M.W.2 logD (10 mgfkg, 4 days)
o ™ ECy, Max? ECy Max? ICso Glucose
(nM) (%) (nM) (%) (uM) % decrease
KY-5517 () 47253 20 164 909 378 87.0 9.4 60 **
18a ¥ 46254 242 1080 113 1010 81 8.20 50 *
18b  [7 7 47656 315 270 110 230 81 4.90 43*
18¢ S
49059 354 140 84 200 76 1.85 45 **
(KY-601) a
18d [ 50462 401 100 98 130 47 1.80 54 *
18¢ [ 1. 49059 338 430 84 150 35 3.40 5
18f [0 50462 395 250 85 180 53 138 13
189 (] 50462 381 240 94  >10° - 1.28 27
\Lz{ 4
18h @” 51864 422 410 90  >10 - 6.35 21
18i (7 " 49261 341 230 83  >10° - 1.28 45 **
Pioglitazone” 35644 NT 671 104 (64.1%at10puM)  >30 41 *
Rosiglitazone 35743 NT 140 128 (125%at10puM)  >30 48 **
Ertiprotafib 55951 NT NT NT  NT NT 1.59 NT

NT: not tested. a) Molecular weight as free form. b) n = 2. ¢) The activation level induced by farglitazar
(107 M) was taken as 100%. d) The activation level induced by WY14643 (10 M) was taken as 100%.
e) n =5, *p<0.05, **p<0.01, vs. Control, unpaired Student’s t-test. f) The data from Table 1.
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ThIeRaAYx 20 T NSO A S — VAAIGHIZ S 7o 7 L v e =)L JE a8 A LT
fEEMTIE, e ae LV iE /3 5bE8W 18a 13 KY-551 BLUEA T V&Y o X0iE M
RIS T=0, 18b—i [TV T b4 72 0 THY, a2 D 0.3-1.4 %D
EMEE R LT 72, (bAY 18a—i @ PPARy 72 =AMEH O KL 83-113% Tdh 7=
ZNHD PPARy 7= ANEMEIZI 707 LR A E =V EOBRTAXIUKFLTEAL, 5 B
LAY 18c BLU 6 BE{LAW 18d 1%, 7== L A2 HTA)—NbA&Y KY-551 V&
UVEMEZ R U, — 07, 2 7a~F VT2 18, B =L RICATF VA E AL Z (RELT- 18f,
a7 VRV 1 ANLIZAT VLA E A LT 189, h, SHICE = VAR T LIZv 7a T L
TF)VEEAE A LT 181 TIIk 9 53 7a7 L% /L e = LB (R IZ b ~_IEME N TS L=
(18d vs. 18e, 18h F3JL TN 18i; 18¢c vs. 18f 3L TN 18g). ZIHDfE M, PPARy /3 7/E L
OMEERIZEBNT, A%V —/b 2 fLE#ET 7 =L raoF e = B
KO 7T N E VD T RIFFELNZERHON I o7, 6T, B =V EDET, 3
MDOAFVIEEABLI 1 fAFVIEOBAL 7 R~DZEHNIET i%ﬁf&?é@t_kz)%
Lo DIGTEMER BAE R 7y " —E D 5 2 A 45 e R E Ay &, Jedii o i
W K072 D RTREME S RIB S LT,

AT LR Ve =VHBE AL A O PPARo 7 = ARNEMEL PPARy 7 = ANEMEF]
Bk, BROVARIUKFL T ERL, V—FbEW KY-551 @ 0.3-3 5 CTholz. /a7 FiL
& 18b, > 7~ F LK 18c, 7 ~FI U 18d 1X, V—R{EEY KY-551 OZFNFh
1.6 fi5, 2 EBIV 3 fFoOfEMEZRLIZ. LL, PPARy 7 = AMNEDO A L B0,
PPAR0 7T = ANEMII T 7aAF YT UMK 188 BLUE =)L L fL~DATF)VILAE AL Z
RELTZ 18f TIR FLZd 7=, 7o, S 7a7 %)L 1 NLICATF )V FEAE AL T- 189, 18h 15
T =V HAE T LY 7 a s F )L F L 18i Tid PPARa 7= = AMEMEDNE J L 7=
— 07, BRBMIBR DV A RIAEAFL T L, T 7u~Fi e =LK 18d TiL 47%I2%
Folr. FiraAFUFL 18 BLUE =V 1 ALICTATF VA EAL Z KL 18f
THIAL, ZNEN 35% B L 53% Th-o7-.

INSDOFERMNS, AV — LB FOBEBILT, 7o K0, B A XN RRRE DY
a7 N VE =V EED A PPARa X2 X EOF EAEIZHE L TWOAZEDBHBNT
572, PPARy 7 =ADE A LRI, PPAR 2 X EIZHB W T, —ED T ifa:ﬁﬁ“
2 S BRRIT TR 53 IR JE il 4y K0 e DR TATEAR BAE AR b3 ES LS. L,

=V HADATFOVILE ADNEHEEAR TS, BRAOATF VHE AN EEE RS2
}:ﬂ 5, PPARo Z> 737E Tl PPARy X2 /X7 X0, Ry NORITTHERy eI, Sl

SIMIRLRPNEDEEZHND. SHIT, PPARY TEMEE K& BARDDIE, EME LI
%Nﬁﬁm%?bf:&wé,ﬁf&)é. , a7 F e =)V ESE AL A YIS PPARy BLDY
PPARa & /X 7'E OFE AAERERRITHE T HRDZENBONIT R oTc. ZHDFEENGS
X —)b 2 (ERIBHZEHAIC LY PPARY BL T PPARa 72 = AMNEME DRI L4y 7= =
AR F D AHE CHDHIEDRIESI T,

a7 LR LE =LV ESE ALY D PTP-1B PRLEIEMEIL, B A XAl EH-4 5
MA AL, 7T e =V EEEAMEEY) 18c BLUI7rAF i e =L 8 Ak
a4 18d TiE, V—KEAE® KY-551 OF) 5 EOTEMEZRLTZ. S61Z, PPARy BXLW
PPARa 7 =ANEMED A LY, B =V L AT VEEF 5 Z 1K 18f, > rm~v
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FIb 1 fE~DAFVIEEA 189, BLOE =)L EDETT 18 ICkiFHERm EL-. Zhb
DOALEWTIX, TRIAMERIIMCX0IEMEN EF- U= alREMEA = . 18f, 189, 18i DIFEMEIFXY—F
{bE#) KY-551 X0 6 f5LL E3# J)C, PTP-1B BEIR = /LT 7y 7 7 LIRS Th-o7z.
—Ji, vrua~d T EAMEEY) 18e 1TFEPMEE DL saF e = L8 ALEY)
18d IZtL, F77, S 7maA~F i L 1 ALICAT LV IEAZE AL~ 18h [P ED 18d BLY
1-AF N raXrF e =) )LE AMEEY) 189 (2L, TG EEIL7-. 18e X 18d
FORBEMEDME S, 18h 13 18d 81N 18g LVABIATEA E -, 1EMERES 2 IR TS T
DIHTIFTZETTEZR, PTP-1B BHETIEMEICE 2 &R A B DV TS B o k5t
DB THD.

B, a7 XA = VEBE LA T, 18a-d BXON EEAEZIE T 181 DA
25, 10 mg/kg 4 H R 0510 LD KK-AY =7 2D MR T SE72. b0t o3k
ZhiZ I PPARy fERICLAbDEEZBNS. LvL, MK FIEAE PPARy 73 = AN
PERFEBIL 22N Z e h, B WP RESFEEL TNHEB X BID. BT ARXD/NEL,
NEIAVEAMEVME AT, PPARyY iEVEITIR S, ML RN E WS DLHEES NS, IHE
THYER RSN -7 18e-h 17 LRV T A E B L OATF VARSI T W EE 2
55, &I 18c, 18d BL TN 18I T, PTP-1B FHETE MG HMN T FH5-L TS ATREME D &
VY, BLEoOREETEMEFE B A Figure 18 IZEEAILTZ.

0
PTP-1B FEE &% oi/\ /@(/\HLOH
YoOHAX K> I ’<\N \ o N__O
(S (0 g™ ™S s
EZIL > IFIL -
\/]m\“{> O/N“v;
— PPARo 73 =X FE
— PPARy 7d=—RNEH% — Yo GHA4X K > I
YUEHAR K > I > O > o™ > O > v ™
O > s O g™e o™ EZL=TLFUTY
|EH > 1-AFILIHATILFIL O™ =0
> > (D= (2)-1-AF )L
(B) > (Z2)1-AF )L s Oy
g # Q_\¥ 1-AF)LE, EDILET: EHEL
EzZL > FLEI)TY > o .
O% > f\l}a _________ gj_/_\_ __________________________
EZIL > IFL Max: U2 THAZ IN>K
O/x\;> /\j/\\ v/\"‘“‘>D/\""><j/\“§><j/\'T

Figure 18. f&i&EEMEFHES
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FHHE =RLEY KY-601

AT VR VE = VFHEROHC, 18c BLO 18d 23kt PPARy 7 = ANEMEA TR )
Tholz. WINnb, 1ZIEFRZ%O PPARy BLWa 72 =ANEELE PTP-1B BLEMEHZRL,
4 HE#HEEIZHBNT, KK-A v 2D MFEZAR TS 72, UL, 18d 1X PPARa 7 =AME
HADOE R E LR -T2, F£72, 18¢ LV 18d D03y T EB X OHRIAEIE V. 22
T, 18c AL, KY-601 L LT, SHLROMETa1T72,

HEME KK-AY < A0 14 H #5128 T, KY-601 (£ 1 38K 3 mg/kg T, v 7%
Y% 10 BEW 30 mglkg T, ENENFEIFEOMAELIOMF TG K FEHZRL
(Table 3). KK-AY =223\ T KY-601 %, a7 0% 0 10 fE8 734 i+ 28
HAGINTIeoT2, FTe, KY-601 (3 mglkg) BLUmsZ71U4> 2 (30 mglkg) @D KK-AY <™
ZHA[E % 544123155 Cmax (X F 1 E40 1.7 pg/mL (3.5 uM) 35 Tr 34.6 ug/mL (96 .8 pM)
TIh-o7-. KY-601 DIMLFEE IR 72 D) 1/30 THY, KY-601 L 7 UE2/ o
PPARy 73 = ANEMNEIZ R ZE THHIEND, KY-601 OIMBHE F{EHIZIL PPARy iEE
LU DVER O FERHEESND. KY-601 @ Cmax (% PTP-1B BHEMEH D ICs &
(1.85 puM) (ZPLEd 5728, PTP-1B LEIEHDNENIZEH 5L TWDHLDEE X LD, 708,
KY-601 [~ PPARa (2L CIET7 T =AMERZRERNIERFON TS (RAFE).
KK-AY =7 22815 KY-601 DINIZIE PPARa 7= = AMEMRIZEIS5-L TV EE 25
na.

Table 3. etk KK-AY =7 & 14 HEE 5128175 KY-601 (18c) LU 7%
VORI OULF TG K F1EH

Compound Dose (mg/kg/day) Glucose (mg/dL) Triglyceride (mg/dL)

Control ; 623.2+49.8 790.2 + 123.6
KV 601 1 450.2 + 48.1% 832.2+ 718

(18c) 3 338.0 + 2.3%* 464.7 + 42.4%

Control - 676.9 +53.5 788.5+152.1
10 430.1 + 49.0% 603.1+ 72.0

Rosiglitazone
30 320.4 + 42.3** 481.4 +97.6

Mean £ SE. n = 4. *p<0.05, **p<0.01, vs. Control, unpaired Student’s t-test.

WIZ, KY-601 BL e 74 (30 3L 100 mg/kg) Z M ICR <7 A2 14 H
oG LmEE, OCEEBIONERICHTHHEL ML (Table 4). KY-601 (X
100 mg/kg THIMIER, LEEBIOFERICH BEREEL 5.2 70020, a7 a
1% 100 mg/kg T BB L OITEEZ A EITHENS 2. KY-601 i3 KK-AY w7 A ZBWT,
1 mg/kg B B MBEHK FERAZR L2805 100 (50 Lo Z2E A5 E 2015,
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m 7213100 mg/kg T &R I ONTEE2 A EITHE NS, 10 mg/kg 7 OH E7R
MAFR N EMZ R L2280 0224803 10 580 T Tz, L7ch3> T KY-601 (T 7%
V30 10 5 LA BNV s E T 5.

Table 4. HEME ICR <7 A 14 HRE#E 5128175 KY-601 (18c) BLUwT 7 V&Y D
&, DEEBIONTE RIS T H1EH

KY-601 (18c) Rosiglitazone
(mg/kg/day) (mg/kg/day)
Control 30 100 Control 30 100

Plasma(mL) 153+0.06 164+0.07 171+016 173+x0.26 202+0.20 210+0.16 *

Heart (g) 0.18+0.01 0.19+0.01 0.18+0.00 0.18+001 0.19+0.02 0.19%0.01

Liver (g) 241+007 232+013 212+0.11 253%+0.17 276+x027 278+0.20 *

Mean £ SE. n = 5-6. *p<0.05, vs. Control, unpaired Student’s t-test.

KY-601 @ PPARy 7 =ANEM IR 7 UYL LIRFFS% CTHDA, PTP-1B FHEIEH
DFHIZXY, vy 7V I FE LRV R E TR 35728, PPARy {EMH/LIZE K
T HREIWERZ RS- T=b O HEESND. 708, KY-601 (% 30 mg/kg 7 H R OB H12X
0, NEAF—DORFgF A~ VA —2 ACO JEMEEEEINSHE, MAaL AT7a— LK T
SR, a IV ATEE L) o7 (Table 5). KY-601 L[FEIERIC PPARy o 7 =27 /b
TA=ANTHS TZD18 Heh PPARo 7 =AMEMZRL, ¥4 PPARa 73 =AMEM %
RSN, NEAZ—DIEH ACO TEMZHEINSYE, MHaLA7re— L AR FIE/e
HWESH TS *). KY-601 b @ iR IIIE 2 A fF 328 R 55 B8 126 L, PPAR 7= = AMEH
IZEDaL 27 e — VIR TMERZ R T2 lifiEns. KY-601 O7'r> r—/L% Figure 19
Rz,

Table 5. HEMES VT LN bAZ—T B EIZBIT5 KY-601
(18c) BLUEIZUHY DR ACO IEVEIZxHTH1EH.

Compound Dose ACO activity
P (mg/kg/day) (AODspy/min/mg)
Control - 0.107 = 0.009
KY-601 10 0.156 + 0.016
(180) 30 0.244 +0.023 **
10 0.152 £ 0.021
Rosiglitazone

30 0.160 + 0.017

Mean + SE. n = 4. **p<0.01, vs. Control, unpaired Student’s t-test.
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M(N o) Mo
NN

ICsp: 1.85 UM

KY-601 N ‘l'

PPARy+0. Ta7J)l (y:a=3:2) 7d=Xk
Cmax @ 3 mg/kg

PPAR« PPARy
EC.y: 200 nM || ECsy: 140 nM (X5 vs. Pio) > |17 pg/ml {35 uM)
Max: 76% Max: 84%
m#E{E T ER
@1-3 mg/kg, KK-AY
Zely x10 vs. Rosi
> x100

(Rosi: < x10) Tox > 100 mg/kg
(Rosi: 100 mg/kg)

Figure 19. KY-601 ® 7' a7 ¢—/L
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FONHT /M

1.

U—R{t&® KY-551 @ PPARy 5L PPARa 73 = ANEMER LY PTP-1B [ EEME
OsefbE BIEL T, 7 MHIBHA X — VR iz a7 AR e = VA T A — O
fbEEE L.

. AEALEYD PPARy 7 =ANMEMEIL, v 7/uaT L F e =)L EO BV A X OB KILE

WA LT F2, RO 83-113% Th-7-. 5 BE LAY 18c BL O 6 ER(LE
¥ 18d OIEMEE, FHFNV—REEY KY-551 @ 1.2 (2B L N 1.6 fi#, ©427VE) D
B EBLIOW T ETHY, avZUa  LIFFRZECTH T,

. PPARq 72 = ANEMEIE, > 27a 7 XA = LB OB A XD KA L B LT,

UL, JEMEm B R R SITRA L. 5 BER(bEW 18c LU 6 BR{L&Y 18d
OIEMER L EL, KY-551 OZF 21 1.9 BRI 29 fFTho7-.

. PTP-1B BELEVEMEIX, 77 X e = OB A X O KIZHEW A L. 5 BER

b 18c BLU6 BERAILAW 18d DIEMEIT KY-551 D 5 f£ICELT-.

. 18c IX PPARy 7T =AR&K kL PPARa 7= ANEHED L2 2:1 THY, PPARy A7

PPARy +a 7 27 VT A=A THLIEN LN o7z, £, HERITER )72 PTP-1B
BLEEME A R LTS 7m0 F L e =LK 18c & KY-601 4L, SHRAMHE1T-77.

. HEME KK-AY =7 2128175 KY-601 (3 mg/kg) BLUmT 7 U4 (30 mglkg) #% M #

H o P EL, e 1.7 pg/mL (3.46 uM) 31 0* 34.6 pg/mL (96.8 uM) T
7o, HEE KK-AY =7 21280 T, KY-601 (1 81083 mg/kg) BLOmsZ7U4 (10 B
X030 mg/kg) 14 H RS D& 54, MR LOMT TG 2 M B FHN» A EIIET
St

. KY-601 @ PPARy i&EHEIZ S 7Y HY L LR TlooT228, MR IO TG & FIEM

TR TH 10 fi%, AP TR 30 f558) ~ 72, KY-601 OFEZhIZIE—% PTP-1B
FREEHANE G L TWDEEZ BN,

. HEME ICR =T A IZBWTC, ru 7 U&/ (100 mg/kg) 14 H B 5134 EICmiEEB X

ONFEEZHINSE223, KY-601 (100 mg/kg) 134 BB A RE 7= KY-601 D
MmHRE R T2 o SR -T2l EB 2 HD.

. KY-601 1% PTP-1B PHLEIE 44 9% PPARy +o. 7o 7 /L 7T =ANTHY, PTP-1B [

YEHE PPARy IEMEALIERICEY, mo 74 v IR R EC, ik 7e385hz R
F2E, BXOMHRENMERW =0 PPARY IETEIL2355< PPARY (KD RITEH 2R E
RNZERHBNT o7, BEARRBRTIE, PPARa 72 = AMERIZLAELR D0 RO 1Y
SESCENE R ORI RS 5.
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#IUE PTP-1B BLEEHE2A T 5 PPARY BRI 7L 7 = AR DA R
F—Hi 1ILHI

=Tl PTP-1B [LEMEMZA 5 PPARy 73 =ArDY—R{tAM KY-551 O 7 {if
HIHDOA XS — VB EOT7 2= VAT /a7 LR Ve = VI AE T HZ LK,
PPARy LN PPARa 72 =ANEM:E PTP-1B PLEIEMEN L4252 2HLNI L. £
7=, TNSDIEED AT AN R AR KY-601 % BN EL7-. PPARa 72 = A MEH I
PPARy 7 I = AMDEWERZFZA T 5L, A AV ARG I B 2 #5895 Al et
NHDHIZ, 8D PPARy +o0 T 27 /LT T= ARSIV CETZDS, o, BIE, /O,
FHl %I B RITER D728, Wb B A PErah 05 *3, ZhB0EITEH I PPARY
& PPARa D] A BMENIEEL L7720, RS-t HE 2 b5, KY-601 1, PTP-1B
SRR MRS Z T XD L ARV Y PPARY +au iEMEALL ~LZEBWW T, N3R5 4R
L7z, $57C, PPAR IEMEALICEDEIWER DR HIfF T& 5. LvL, PPARa 7= = ANEME
DAF 523, 16 EDRA)y Relpd7), BWERDYARY LI OMIARTEAME TR, RET
1% KY-551 OFF ' —/u 2 (IZERIREIEZ A LWl 7 Vv r =V a8 AL TALE W)
ZORL, PTP-1B [HEEMZAT5 PPARy IR 7 L7 =X+ A% B L7
(Figure 20).

DT IV IILEFA

o

KY-551 PPARy 51 1%
Y—RiL & o x
PPARy+a + PTP-1B fH= PPAR{%R&“J:
PTP-1B[HE B 454

PPARY ZERM7I=XI
PTP-1BfEZE

Figure 20. PTP-1B 1EflZ 495 PPARy RIRHI 7 /L 7T =ARD 5y Fi%5
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/r.

>

o %

B TIRARIZARIEICHEL T, 7 ALS 2-T A= )43 — A A T D8R T -
TFeRuAY X VB GT 2281CL 72 (Scheme 11).

15
(e}
0 o~ - . rR3I— | i/\
R3’<\ \ N —_—
N () “Boc
_H2N+

Scheme 11. 2-7 V= )v 44— WAAl8H{ & 57 boeRaA V% 2V 8RO G Rk 5 #

17 18

%79, Robinson-Gabriel 74> — /L& EE VTV CEE 195, m, g-t 22 BXF T
% 15§, m, g-t %, F7=, Bredereck 44> — /L& ki ik &2 W C 19K, |, n—p 2>B%) It 9
% 15k, I, n—-p Z& L7z (Scheme 12). 7235, &5 47c 16r O EH G & A HA/K B IRINIZE
VB TCL 5-AF IAFIILEEAE AT D 15u 2157-.

ACQO 0
O o FBuOCOCI [e) NMM
o) EtsN DMAP /OM
e NOH n 3/& o /O OH
O NHy-HCI R®" "OH CHoCl, O HN. _O toluene o HNYO
\]//3 R3
10 19j, m, gt 20j, m, gt R 21j,m, gt
POCI;
toluene
o)
SOCl,  ag.NHs3 N . {\ |
3 —_— > —_—
R OH toluene
19Kk, I, n-p 22k, I, n-p 15j-

15r

R ) /_/>§- >_//§' Vé- ﬂg' j_/é-

1 m n o
>C/§_ Dl V//g» r>—/§» }r}g’ >_/J§_
p q r S t
Scheme 12. 2-7 /L7 =)V 4 - — L EFE R DA R

40



FXAY — VB 15-u Z W THBLAEY 18j-u A& L7z (Scheme 13). 372
b, AF — LB 15j-u % DIBAL [ZX0iEIcLi=t%, AU bl 16j—u #537-. (L&
¥ 16j—u Z AV la OT X NALE T-T2. 55072 17j-u O 2 (LA LN AT /LK
SREATV, B 18j-u Ak,

MsCl

DIBAL EtzN K2CO3
s O \ o) 3 3/< o~ Et4NF nH,0
R —‘<\ R N
N o~ toluene CHoCl>

toluene

15j-u

sorbic acid
o HClin IPA i/\ w EDC-HCI
3 3
R —‘<\ HCOzH oo R ol

17j-u 24j-u

o}
i t-BuNH o
i -Bu OH
3 | N (o]
R”<\N N o) MeOH
(o}

THF \
MeOH i-Pr,0

X
X
'H2N+ N
X

25j-u 18j-u

R /_/>§- >_//§' Vé- ﬂg‘ j_/é-
e

Scheme 13. Ik 7 Vr = VA H T 57 7RV ) iHERD AL

W, XY= 2 (T B-ATFNAAFE= LV EEH TS 24r 2\ 2 (LTI VA7
Tﬁ&btﬁ%%%/\ﬁkbt (Scheme 14). 472, fix DANAR B EIZIIEE /0T AR %
W, ALEW 24r DT T NAREATV, MK RZRET 2 filHEi 2 7o VA B3 57 R IER
aA V%X )R 28A-N 457
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acyl chloride

o EtaN
01/\ WO/ — i/\ /WL >
NS
/ N o NH
carboxyllc acid
EDC-HCI
CH)Cl»
24r 27A-N

aq. LiOH t-BuNH; L
THF MeOH
MeOH i-Pry0 H2N+

28A-N

ff\ok( f/vq; ftc; f\g: fi fﬁo\ f\i

= N \ | N

S0 SO S0 Fp0 #0000 59O
OH ~ — ~

Scheme 14. 2 (I~ 7Y NV A AT 5T e RaAYx /) FEiko ARk

B RHET A

BERULIZT MIeRaA Y% U35 E R 18j—u B35 TN 28A-N (22U C, log Dy, PPARY 5.k
' PPARo 72 = ANEME, PTP-1B PLETGR M, HEME KK-AY <72 4 HERR O & 5128105
MR TERZREILZ. BRULIALE T HOWT, B KK-AY =72 14 HRER D
FHIZRIT Db IO TG AR FAEMZMGET Lz, £/, HEME SD 7y MIBIF L HR#
B PN ONCHEYE SD Ty MaksITD 28 H I ER D& 5% BT~ Yok
(Ht) B3 ZOURMERB T D ER A at L.

log D70, PPARy 5L PPARa 7 =ANEM:, PTP-1B BHETEYE, HEME SD ZvMIBTD
PR, B KK-AY <2 4 HEREROHEGICBT5mEE TEMW N 14 H M
FER ARG IZB TS LMY TG K FEH

B oERBIOS B TR L FIEICEC THIE L.

HEME SD 7y hMZEBIT5 H B L ORMERE XT3 A1EH

WAL &Y (12.5-100 mg/kg) ZifEPE SD MMz 1 B 1 18], 28 HEKER O &5 LTz
AU IS — )L NI B TR FICERIILL, 2228504, HE EIS L ORI ERE %
WEL, o ha— VRS LERED Ht HIB L OWRIMEREUZ DN T, SEEEDZEDRKR
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Ex{ToT.
FEUUHET REETETEARES

J—R{bE&W KY-551 OFT hFeRuAYx 2V 7 AABEOA I — LB FICAIE T VA7
SNVEEE AT AT —VBREZA T 55581k 18j-u D&, log D7o, PPARy BLWY
PPARa 7= =ZMNEM:, PTP-1B PHETEM:, i iR B L OMIBEHK N EM % Table 6 1ZRL
7-.

T NV = )VEREAR 18j-u D PPARy 7 =ANEMEX, V—R{LAY KY-551 @ 0.2—
8.2 f%, AU D 0.9-34 %, ni7VE D 0.2-6 {FTHY, wAINME 77-119% T
HoT-.

FxH =)L 2 (02 I-mF VTS VAR ALTZ 18] O PPARy 73 = ANEM TR
TV D U EST-. UL, REEDPELD 1- AT VT 7=V 8 AE W) 18K 1
a7 V& LRIFEDOTEEZ R ULIZZ 8D, HEDNRLS 1 OSSN B ELWS
EDVRIBENTZ. E£T-, Rz /ylSH7= 181, 18n, 18r 1R DR L EBITIEM D TR,
18r 1ZV—R{bE% KY-551 O 5 %5, a7 VX OF) 4 () 7aiE e R~ U=, piko
ALEIZDNT 4 (LD AT VIEE N TIEMEIC L 5 2 727 (18n BLDY 18p) 73, 3
NADAF VL, DAF NV, BTV HEE TR EAL S I ~TEE 2 2 LS
7z (181 3L 01 18m vs. 18k; 180 331N 18q vs. 18n F53L TN 18p; 18s vs. 18r 308 18t).
THEEAEEITUE 18u bIEMENEEI L. (L, 1 AL ATFIVEEEE AL 18t [ TR 7R
PEZHERRLT-, =2, X%V — LB Lo a7 L% e = LB E/EHT5
PPARy % _IBEDRIEMER Ty MI—EDH MMEEH L, Rl TR, Jim CIAVOTIX
RUNERREL, BV RIC AT OB EE, ROBIE GOV A X Rae B L. AE
DRI NT, 1-AF VT TV 18k KVEWIE T V=)V I8 NIZLY, v 7ar v
VB =)V ERE A JOTEME S R U7z, PPARy 2 R DNGERMER 7o b OO Je Ui B 45 13 HL i
BIEWEDEHEESND. DIET LX e = L8 AL, © =V TH A [ E L=l
SHO S| 2 155 T D LIS LVIRIE AR 7y hEFE BAERL, 587772 PPARy 72 =&
MERZRLIZBDEE 2 HND.

IYIG T VA =)V B AR 18j—u OHC, 181, 18n D47 PPARa 7 = ANEM A/ RLZ. 2
NEDALEW TIET VA7 = )VEIN I/ NS, 3- AT NV T T VB IO 4- AT T =
VR, B ZE TR /a7 AR A = S IR LD EE 2 DA, FOMofb
BWIXIEEAL PPARo TEMAVIE R 2/ RE72 D o7, T TZNHDIL AL PPARY BRI
TINTI=ARNE X5, P 7u7 VX = VA ST V= VK I B+ 52T,
PPARy 73 = ANEMITHA KL, PPARa IEMEIFIH AL 722800, PPARa # 2 /X7E DR
PR hORTTERITIE, PPARy 22 /7B KON AT REMED B 5.
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Table 6. 2-7 V=LA % — M EH 95 1,2,3,4-T bR aA Y )Y -3-1 VR ik
FHERDSy -, log Dro, PPARy BX Y PPARa 72 =ANEME, PTP-1B BLEFMERB IO
HEME KK-AY <7 223813 A IS T 7EH.

(e}
O OH
R3’<\ 1/\ W
N o N O
N
'H2N+ AN

“AY mi
PPARY  PPAR PTP-1BY o EK/kA T:jcae "
Compound R® M.W.2 log D7, _ 9/kg, < day
ECs, Max®? ECy Max?  ICs Glucose
(nM) (%) (nM) (%) (uM) %decrease
KY-5519 ()¢ 47253 200 164 90.9 378 87.0  9.40 60**
18] TJY 46455 275 350 91 2 <507 560 47
18k SNT 46455 288 120 96 -9 <507 440 40
18l Y 46455 277 670 104 300 62 2.20 38*
18m SO 47858 310 540 97 -9 <507 225 23
18n L. 47858 323 160 103 240 81 2.00 5gr*
180 TR 492661 352 760 77 -9 <507 1.20 16
18p o~ 49261 359 160 92 -9 <507  1.95 39%*
18q U 49261 368 760 90 -9 66" 130 18
18r
~+ 49261 381 30 98 -9 <507 118 B5**
(KY-699) |
18s ST 49261 384 310 82 -9 <507 141 71>
18t 7Y 50663 429 20 119 -9 <507 1.02 56**
18u Y 49462 379 110 89 -9 <507 115 17
Pioglitazone? 356.44 NT 671 104 -9 641  >30 41*
Rosiglitazone 357.43 NT 120 136 -9 105"  >30 48**
Ertiprotafib 55951 NT NT NT NT NT 041 NT

NT: not tested. a) Molecular weight as free form. b) n = 2. ¢) The activation level induced by farglitazar (107 M) was
taken as 100%. d) The activation level induced by WY14643 (10°° M) was taken as 100%. e) The ECs, value was not
determined, since the response did not reach the plateau level at 10° M. f) Responses induced at 10° M. g) n = 5,
*p<0.05, **p<0.01, vs. Control, unpaired Student’s t-test. g) The data from Table 1.
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L&) 18j—u 14T PTP-1B HEMEAARLZ. BHEDOHEEELIZIEMED M EL, 180,
18r, 18t, 18u @ ICs fEIZHKI 1 pM T o7z, PTP-1B PLETE ML, A%V —/LEr_EOfAI84
EBIOMREMEIIZIEMHBELZD, K -7 FAEREA TS 18p BLY 3-AF/L~Ft
=V 18s DRIBHEN O RIFEORRENEA S DA AROOTEMERN ST LT, AR RS
Nz, SARIEEOREL RIBIND.

{b&% 18j, 181, 18n, 18p, 18r-t X KK-AY <~ A2k T 10 mg/kg 4 H F#% 0 #% 512
FOAEERMFE TEMERL., —J7, gy PPARy 7= =ZNEMA 550 18m, 180,
18q (ZNz., EEHRHITEMEM IR 18K BL O 18u b A B MERA 2 REho7=. O FD, KK-AY
<7 A BT LML FIEAIL PPARy 7 = AMEMELE VLT UG HBIL 20~ 7=, MUK T
YERIZIE PPARy 7 = ANEML ML FIRE DR EEL, 3RV PPARy 72 = ANEMZ A L7 )
DI E RIS TALE W, B ORIMEE IR EIEMED -T2 D EE Z HND.

WIZ, 18r DT hFeRaAYx U 2 A7 VI A L 7= 358K 28A-N D4y 1-&,
log D7o, PPARy 3L U PPARe 7 =ANEME, PTP-1B FHETEME, iRy, M ~E
% Table 7 |ZRLT=.

PPARy 7 = ANMEMEIZRAL T, 24-~FH T /A LD 5 NLITATF L EEAE A LT 28A
TIEMEDRFFSALEDS, 2 MECATF VA E AL 28B, A& 4 Rl B ES 7
28E BE N 28F, vrmr a7 rVa VA E AT 28G T, DT MITIEENKTL
7o, Fle~TuflF-OEATIIE =V —T EEE A 35 28K [XIEHERFF LIS, Tv
XNT—TIVEGEA T D 28] BLU 28L o7 aERAE ALz 28M F51 0% 28N (8%
KFL —F, eRaR L EEAE AL 28H L 281 TIEELIEMEME L. 2 fif
BT PPARy ORIEMER 7 hAH AAEAL, WtER CThoreRax o VI AEM %
ETLHLOEEZ LS.

—7J7, PPAR0 7T = ANMEMEIZIBUNT 5-AF)L-2 4-~F T ) A )L FE 28A D B )N EM%
RUTER, ZOBHITIGN T2, 2 ALEHIEIZEY PPARe 7 = ANEM AT 59528
HLARETHDHEB 2 DILD.
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Table 7. 2-7 3 Vv-1234-Th7eRkuaA VX /U -3-J1VAR CFEFHEIRD 45 75, log Dy,
PPARy £L0% PPARo 7 =ANEME, PTP-1B PHLAEE M L OWEM: KK-AY ~7 R 1281)

2 MR T 7.
(@]
s OUe &y
>//I<\N o N‘R“
KK-AY mice
PPARy?  PPARo” PTP-1B”
Compound R* M.W.2 log D, ! * (10 mg/kg, 4 days)?
" ECso Max? ECsy Max?  ICs, Glucose
(nM) (%) (nM) (%) (uM) Y%decrease
18r 2 e) f) *k
o 492.61 .81 - < 1.1
(Kv-pog) - 49261 381 30 98 50 8 55
28A Ml 50663 409 30 8 100 64 095 44 **
o
28B Jho 50663 410 50 98 -9 <507 203 21
28C J_ . 49442 404 30 9 -9 <507 118 50 **
28D Jd_ . 40664 434 20 94 -9 <507 094 30
28E Jd o 49442 403 50 106 -9 <507 143 22
28F d__ 48060 376 40 105 -9 <50" 169 45 **
o
28G o 40261 369 70 84 -9 <50 105 27
28H  J_ - o 50861 309 -9 617 -9 <507 320 14
o
281 W~ 51062 333 240 104 -9 <507 620 19
OH
280 J_._o_ 51062 352 90 108 -9 <507 380 3
28k Jd_. . 49660 356 20 101 -9 <50" 255 33
28L A 49861 348 70 86 -9 <507 335 13
o
28M o, 51860 376 70 102 -9 <507 0.57 29
o
28N o 534.67 395 40 99 -9 <507 105 45 **

NT: not tested. a) Molecular weight as free form. b) n = 2. ¢) The activation level induced by
farglitazar (10 M) was taken as 100%. d) The activation level induced by WY14643 (10 M) was
taken as 100%. e) The ECs, value was not determined, since the response did not reach the plateau
level at 10 M. f) Responses induced at 10° M. g) n = 5, *p<0.05, **p<0.01, vs. Control, unpaired
Student’s t-test.
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PTP-1B IZxfL T, 24-~FHx )AL EED 5 AL~ AT )L EEAE A LT- 28A, HiES%
mItL7z 28C, 28D BIONvruarm LT r7UnA )L~ 7= 28G 13 18r E[RIZEDH
FEIEVEEIRUTZD, 2 (fL~AF VLA A LT 28B, Rl ~HEiEAEE AL 28E BLW
28F Tl 18r LR L, R L B I ON—T V&2 8 A LT 28H-L Tii®
LUK FULz, —F, Fm=AT770a V48 ALT- 28N OFLEIENET 18r LFRIZTHY,
VLT 7VaA VA E A LT 28M OFEMEIL 18r LV 2 fFi ) Tho7m 2 MrE LT
PTP-1B %> /X E DRRIEMER 7o hEFHEAEAL TODHDEE X HA.

KK-AY <~ 228 T, 28A, 28C, 28F LN 28N OANAH E /2 MBS L O+ TG 1K
THEMZRL, 78U PPARy 73 =ANEMZ A T2 28B, 28D, 28E 25 &, Mo{b&Widuv
T A ERIERZ RSl ZHDALA IR D W INE E72 AR E MM
DEZZHND.

LU _E oA ETE B % Figure 21 (2B LT,

O
SOUS OB

PPARy 73 =ZANE(% |— -| PTP-1B BHEE }

WE E>8E R K>
T s BT T > A >
ARG AFIL = SAFIL | | BEEHE K >
Aan =K~

— PTP-1B [AE;E 14
L ' > F
e S ot ~OH: JEMEHR

fEAE K > /Ih

1ol F = &
I 2 — PPARy 73 =X KEMH
TILT=IL > FILFIL -OH: JEMHIET
A S BEStE K > b

Figure 21. & 7EMEAH B
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FEHE =RLEY KY-699

AP — VB BT L e =V A ALTAL SO T, 18r LN 18t 23k
{58 /)72 PPARy 73 = ANEM IS LN PTP-1B [LETEMEA R LUTZ. F72, W{bAWIE KK-AY
<A 4 ARG RBICBOT, IRIERS OB FERZ-RLZ. LosL, 18t (X 18r Kb
DT EPKEL, IBEMERENIEDD, 18r ZIRL, KY-699 Lm# L7 KY-699 FLUm
L7 (3-30 molkg) EHENME KK-AY <7 A2 14 IR O&E L. mibAwIsH&
R B L O T TG K F&E7-. KY-699 BLOms 74 it BHE T 1EH
EDso 13, ZHZ1 4.3 mg/kg 35823 mg/kg Th-o7-. £z, KY-699 LR /)&
DI TG K FVEF O EDs 11X 721 6.2 mglkg LT 30 mglkg Th-o7=. T72bb,
KY-699 DIMFHE FEHIBL O TG K FEMITrT 74y L0 5 %)) Th o7
(Table 8).

Table 8. It KK-AY w72 14 HE#FE OG5 I2BITS KY-699
(18r) BLOuy 7 UxY kR IO TG K FEA

Dose Glucose TG
(mg/kg) (mg/dL) (mg/dL)
Control 648.4 +77.1 819.9 +135.5
3 385.2 + 46.3 ** 625.6 +136.3 *
KY-699 10 273.7 + 64.8 ** 243.8 +55.6 **
(18r) 30 2525 £49.2 %% 3184 +53.7 *
EDs (mg/kg) 4.3 6.2
3 4135+ 25.7 ** 593.3+132.4 **
o 10 3929 + 475 ** 672.3+60.5 **
Rosiglitazone
320.6 + 32.8 ** 5049+3.2 **
EDs, (mg/kg) 23 >30

Mean £ SE (n = 4), *p<0.05, ** p<0.01, vs. Control, unpaired Student’s t-test.

wIZ, KY-699 LU 7Y%y (12.5-100 mg/kg) %, HEME SD FvhMZ 28 H R A
F5-L, HUERB X OFR MEREN TR T DE A G2 (Table 9). =3 7U%Y /(% 25 mglkg
5 Ht R L ORI ERE 2 A B2 S8 7203, KY-699 13 100 mg/kg ([ZBWTH A E 2
YERZREI T2 OFD, KY-699 OmtEIZHEICL Try 7AYo 14 LR Th-oTz.
KK-AY ~7 AIZ81F% EDso fELDHEH L. KY-699 BLOa 7 VX OR4E, h
T 20 5L ERB LN 1L fETHY, KY-699 DZ2atkiirs 7042 50 20 {504 IRV EHE
Bqini-.
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Table 9. M SD T 28 H IR O£ 5123135 KY-699 (18r)
BRI ZUEY @O HERB X OYRMERE )T A 17EH

Dose Ht RBC
(mg/kg) (%) (x10%uL)
0 49.4+0.4 862 +21.5
12,5 49.7+0.9 868 +23.7
ra(s-f)gg 25 471+13 807 +33.2
50 482+1.0 835+ 15.7
100 478+1.2 817 +26.0
0 475+0.6 832 +25.2
12,5 46.3+0.7 791+6.8
Rosiglitazone 25 439+11* 727 +£13.8 **
50 43116~ 724+£284

100 423+09 ** 679 +27.8 **

Mean £ SE (n = 5), *p<0.05, ** p<0.01, vs Control, unpaired
Student’s t-test.

KY-699 ® PPARy 7T =ANEM IR Z VXD 4 fETHY, KK-A 7 A ZEB1T 53K
L5 ETHHT-. —F, SD Ty MIBITDH KY-699 LU 74" 10 mglkg #% H$¢ 5
#H I EEE D Cmax X214 2.2 pg/mL (4.5 pM) BEOY 12.4 pg/mL (34.7 uM) TH
D, KY-699 DI BT ns 7Y% DK 116 Th-o7-. KY-699 Lus 7 VX  DIREhD
721X, PPARy 7 = ANEMEL M HP 8 B 0O o CIEFLBH CT&E 72V, KY-699 D ifi i & 1%
PTP-1B [HLEMEMH D ICs [EZ#EZ TWAT20, PTP-1B FLEE NI D—EIc & 5L TV
HHDOEEZHND. BHEOZEIZOWTIE, vy 7 U O PPARy 73 = ANEMIE KY-699
OGN, MHRENE L @2, BIVER s ~DHERE - FRAFICED KY-699 LD EME
RS- AREMENE 2 HD. 512, KY-699 O PTP-1B HLEEM DS, FRhEil (s
D THEL WD AMFEMEL S E TE22W. BLEXY, PTP-1B [HEIEMAZA 95 PPARy &
R7 LTI =2 KY-699 OIFHE FIEH a7 V480 5 (%58717C, 20 f5LL ERuv
LA T HZENNIHGNI 2577, KY-699 D7 17 +— /L% Figure 22 |Z/xL7=.

49



(0]
>’/—///<\N © il
AN

[Cso: 1.18 pM
N
KY-699 l'
— PPARy Z#IRMTIIL7I =X+

Cmax @ 10 mg/kg

PPAR« PPARy m— | 2.2 pg/mL (4.5 pM)

ECs5,> 10uM ECso: 30 nM (x22 vs. Pio)

Max: 98% m#EETIER, KK-AY

EDsq: 4.3 mg/kg

< 2448 > x20 \ x5 vs. Rosi

(Rosi: x1)
Tox > 100 mg/kg
(Rosi: 25 mg/kg)

Figure 22. KY-699 O~7'a~> ¢—/L
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FONHT /M

1. V—F{t&¥ KY-551 @ PPARy 7o = ANEMEH RIS LY PPARo 7= = A NG MK
(EIREM E) W ONC PTP-1B FEIS MO {ba HFEL C, 7 (g A4 — L 8g |
oI T Vo = VI a T A E ARG R LT,

2. ST IV = VERER IS OV I T LR L EEEAR 18j-u @ PPARy 7 = ANEMIL, U
—R{bEY KY-551 @ 0.2-8.2 5, B A7 UK/ ?D 0.9-34 %, a7 XD 0.2-6 %
THY, E£77, mRKISIE 77-119% Tdh-7-.

3. BUET A =V EOMEITE PPARy 7= ANEMEN EH- L=, £7-, RIS THIEL,
1ZC T EREAE A T AR PPARy 72 = ANEMEIZ A TH-72. 18r LN 18t 3
bR 172 PPARy 7 =ANEMZ/RL, KY-551 DZF NN 6 (RN 8 1%, ©4 7 V%
VoD 2 EBIN3ARE, a T D AERIDN6 [E5ER T ThHoT.

4, T VA =V EEE AL A OHC, 181 XY 18n 28 PPARa 7 = ANEME AR LTZ,
PE-TC, 181 BEOY 18n LA DL AWML PPARY IR 7 I = AR TH o7,

5. W7 VA = VDRI PPARy 7= ANEMEDEE KL, PPARe 72 = ANEME
DIHRLTZZ 0, PPARy 2 37 B ORRERMEAR 7y NI 4373 PPARa 227308
JOPLEWEDEE BT,

6. T VA=)V EE AL E D PTP-1B PHEIRIEE, 77 e =V I8 ALE
WX FR U F, S EICEOTEMEDS FH-L, 180, 18r, 18t 33X TN 18u 23 ch i
F7piEEE R LT,

7. KK-AY =7 2B WWT, LAY 18r BLON 18t i3 911 10 mg/kg 4 H IR O 5-44T
MpEFRBIMF TG IR TTERZ/RLTZ. L L, {bEW 18t 1X 18r L EB L OWER
PEDSENTZD, 18r ZBIRLT MTeR A Y3 U 2 MABEORE &1 T~ 7=, TRl T >
JVHSBE AT PPARy 73 = ANEMEFIS LN PTP-1B [LEIGMEICIZEA L L2 o7, b
Fadi L BLOT7 LR Lo —T L EEE AICLD PPARy 7= =AMNEMER LY PTP-1B
FLEIETENME F LT, F2, ZUAT2UaA Va2 A 32 28M (dib 580 PTP-1B H5E
TERZRLTZ, LnL, 2 AIBHEH LA DO T, KK-AY v T AIZIIT 538073 18r 12
EEHLDILRWEE o7, 22T, 18r & KY-699 L4 L, SHAR5MatE T-7-.

8. KY-699 ¥ KK-AY w7 AIZEBWTC, MK FIEM IO F TG K FIER a7V 2
PO 5L, MEAIRVERIX U4 LU CThotz, i, Mtk SD 7y MiiT% 28 HE
Oy 7YE2 0% 25 molkg 26 Ht BB X ORMEREAE A BT SE7223,
KY-699 (3 100 mg/kg (2B W THAH ERIEHZ RS oT. DFED, KY-699 D#EEILH
BlZLCuy 7 UE v d 14 LU FThoT-. KK-AY =7 AI2E1T% EDs A% E L2
KY-699 L7V OZEBITENEI 20 5L LB IO 1 15 Th-o 7.

9. KY-699 @ PPARy 72 =ANEMEXRT 7 VX D) 4 (550 7717C, IHREITR 16 &
RS, FNIH 4 558 ThoT-. 65T, KY-699 DFELLHRI17235021%, PTP-1B
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FLEMER A B 5L QDb oL SND. — 0, 87 isha mdicbhdbnd,
TRV ZE B D725 PPARY iEMEALA385<, PPARY IEAFHIBIE A fahi=b D L HEE S LT,
KY-699 | PTP-1B [ E/EA %A T2 PPARY BRI 7 LTI =ARTHY, 5S> % 4
TRHUBERIFE 2 R T b0 LRSS,

52



HEHE PTP-1B FAE/EH A 45 PPARY ZBIRAIER 4y 7= = AbDAI Bl
F—Hi 1ILHI

A ETIZ PTP-1B BLEIEAEA 45 PPARy +o. T 27 /L7 T=AREB LN PPARYy JER
7N T = AROAIBLUZ SN TR RTE -, ARETIE, PTP-1B BHEEMEZH 35 PPARy
oy T A= ARDAIRUZ OV TR RD, PPARY #5072 =AM PPARy O/ IEMEALIZEY
HINMHF G THEETORBAEZFHETH— 5T, BIERICEDLLER T-ORBUIT R EY
T, BWERZ R 2L/ <BENT-H D Z R EHIFFSILC0A. L, PPARy 4y 75 =Xk
Tohs INT-131 OEEIRBAFITE 2 FEEBRCEML, FK-614 OBIRITAMIME, 2otk m
T7AITBNT, BAFEREDH BRZENMEONRN-T2E L THIESLTNG 330, F72, #
BTVE R ATA LAY OB TR TON TR, ZTOBIEEA~EEISEE T LT
ZEDBEMMBIE DT bDEHERENDS P, b, BT A=ANTHLIEND, BIfE
TR T 523, EEMELCIER S RED LR T ZEITHL Vb DEEZ I BND. 22T,
PPARy {537 T =AMZ PTP-1B BHENER AT 53252 LICKVENT- 350 L, Moz atE
BT DAL AV ARGEL BN AIH TEDEE 272, PPARy T =ANT, VAT IR
EDFEPERE PPARy 2L 732D Tyr*™, His*®, His** 228 07 Besk LM AEAERL, ~
Uo7 A 12 NEMAL L RA—L ab BRADZETERZ R TR, 07 I =AM Tyr*® 7l
EOMBNER N T VT T=ANE B L@mESN TS ®, 22T, V=LA KY-551 O
T2 VAT NV IEEEE AL, EELTHILICIS RGN L, T =ANEMEICE
HLXN5 PPARy o 3B D Tye B i L L O EAEANEAL DLW Lz, Z Ot R,
2,6-VAFIVT 2= )VIENER 3 T A= ANEMEEL LD LT, SHICAFY — LT R TeR A
VX VORI IR\ L, s RRISME FLZ, 22T, A% —/ 2 LD
WYEMEDT == VA, PR IR A I LT AR R SIS B L 72— # O LA & G AL,
PTP-1B {Ef &4 3% PPARy 5y 72 =ArOAIH% B 5L 7= (Figure 23).

. kR REERIEEA 0
TUNEER a o
(3} = OH
e g - g ’ \f
" ° KH :> Or*nﬂ or2 i
KY-551 N PPARy o 7d =Xk
J—R{tE&DH PPARy ZRtEm L PPARy ZERMIH 7T =X+
. —1BE=E -1BEE
PPARy+a + PTP-1B [HE PTP-1BEZ EitiEia PTP-1BEE

Figure 23. PTP-1B {EflZ A 7% PPARY IR 13 7 2 = ARD /3 1-5%F
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o>

A ARk

AT ETIZH ARSI, T, fx O — L iF8ka2 5L, 7hoeRe1vyx /)
v T ANKBEDOT VX NACZRT, BROFRT NeRn X U8R E G+ 528
\ZL7z (Scheme 15).

(@]
o
N E—— OH
R5‘~</ i n~xX o~
o N — r_ o "
HO “Boc P~ ] e
o
29:n=2,X=0Ms 1a 3M:n=2
30:n=1,X=Cl 32:n=1

Scheme 15. T hoeRaA VX 2V FHEARD G R IT#

B RAL DA — LB R DA% Scheme 16 (kT A4 —L 4 fLITA
B ANR=N ARV T VB H T HEAEY 29 1%, Robinson-Gabriel 434>/ — L4k
EICEVA L. 728, TAT O IEIE, LiAIH, ZRWWA50:, £7-13 NaBH, A%/ —
LR LS AR TIT o7,

Acy0
0 NMM
o EtsN DMAP POCI; N o
S/U\ + /OWJ\OH R5‘</ l ~
R Cl O  NH,HCI CHoCl» toluene CHCI3 o) o
33ac 10 3da-c
NaBH,4
MsCI
Nﬁﬁﬁ s N OH EtsN s N OMs
R —— R |
o) CH,Cly o
or
LiAIH
'II'HF4 35a-c 29a-c

&7

Scheme 16. Robinson-Gabriel {£12557 == /L A8 — )L EF SR DA K

Fio, AV — L AL aa AT OV IR E L IALA ) 30c-j I Scheme 17 d/L—Fh
A BB IZHE-THAELZ. 37ebbh, b—h A TIEHIREIIBEM O T VTR 36¢9
BT BT NEIAFT L (37) EEBITHALKFETRIEL, A% —/L N-AF K 38cg
EL7-. IRWT, POCl 2 IWT H DA — LK 30c—g 2157- (LR 8.7-24%) 9.
Goto B TIE, 4-700AF LAY — VAL O S A9 — L B D5 B
PR ELTODERESTODH 2, MUk SR CELRE 3 DRI MBI 3\ Ch UG A3
1TL7-. FESNDICHEMEZ Figure 24 1Z7R9. /L—b A I2XD 30c-g DEARIFIRINER T
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oo Z e, REFFE S %A T D08 CITBRIEMED UG RHE TEOITIEME T 3528
ZRREL, L—b B IZEDA T —L 30h-j 25k LT-. T72bh, VR Uk 39h-j Z ik
7aTARICE#E, 40 0 27 U LLBLEIBRIK 41h—j U7z 2z BB 52 7e<
Robinson-Gabriel A= — /L& HIEDZIEIZIE, V5%, N7 ==/L7RA7 1 (PPhj)
BEORNZ=F LTI (BN) IZEDMKERILIZEDA T — L 42h-j 245372, LiAIH, % H
WCEATIVER L, 7 /Vva—/L% SOCl, (2 CT/r/Ub LA — LEFER 30h-j 215
7-.

Route A
o el Hel Q. POCI3 N
J T | —_— N _ - RS\—</ I Cl
RS )\ﬂ/ AcOEt R | CHCl3 o
o]
o]
36¢c-g 37 38¢c-g 30c-g
Route B then O O
o~ o o |
. 2
o (COCl), NH; HCI ~  PPhy o
)J\ DMF 40 O _NH EtaN . N o
R®” “OH . Y TR~ ]
CH.Cly -ProNEt R5 CH5Cly o
39h+ 41h4 42h-j
LiAIH4 SOCk s \(NI\Q
THF CHxCl, o
30h+
. Q;_ e Of O §3L O
c d e f g h i i

Scheme 17. 4-7 a2 AF )L AW — )LEFER DGRk

O'/—\ cl—~ N o
N* Cl—P-Cl RP—~ |
5 4 " > o
RP—~ | o)
o

! r

cl
o
o Yo o Yo

Cr
N+ H =~ N S H E— = ‘</N )‘_j

Figure 24. HE & IS HEAS
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2% 390 1 cis-1,4-27mn-23-PAF-2-7 5 (43) O BHEFERELTARLE
(Scheme 18). 72 b, {LAW 43 ZHVWVo~va Y =F VDo LT VX ALIZED, v
O TUBREREEL 44 BET. 5T, VATV ONIK SRR L O REEIC LV E A
VIR 45 LU, = AT UL, a LD AT AL, MK FRIZEY 39i 245 Rk LT,

diethyl malonate 1) aq. KOH

Cl cl LiH o~  MeOH
_ - .
2) pyridine

43

o 1) Mel

K,CO3 _ o

OH DMF aq. LIOH

OH

2) Mel THF
ProNH MeOH

n-BuLi )
45 THF 39i

Scheme 18. 1,3,4-R AF )L 7R T TIVIR RO AR

BFoNI=A X — LEER 29a-¢c BEO 30 ZHWEHHRT N eRaA VX U5
BROEREE Scheme 19 [T/RL7-. BINEF TITIR ARG IEICHEL, L&Y 1 4%
T — VaBEAR 29a—c LN 30c—j AW TT AFALL, 46a—c BLON 47c—j ZBRLT-.
DUNT, Boc FEEMARFEL 48a—C FB5X TN 49¢c—j EL7=. ThoeRuaA VX U 2 fii% 2,4-~%
P A AL, LAWY 52aA—CA, 53cA-jA &, iz, MIEE g BLOVj 2FH 35 499 B
49) ZFE A DINVRCBEEIIB 70T AR EHWTT I ubL, xtiid % 53gB—gE L
53|D-jF ALz, = AT VIR % -7 FAT7IUHEELT, BRYO 3laA-cA,
329B—gE BL U 32gE—gG Z157-. 723, (L&MW 329F 1% t-7 F AT UM ARG R To iR
L7cfe® CatieL TR L=,
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o}

KoCO3 -~ .
5 N / Et4NF nH,0 o) HClin IPA
RA— | e N 6] N-goc
o) toluene R ‘<’ | HCO2H
(0]
29a-c: X=0OMs, n=2 46a-f:: n=2
30cj: X=Cl,n=1 47c-j:n=1
o o o] o}

N NH 50A,D-G 51B-C N N. _O
RS \</ ] n"O or RS __<, ] o \(6
o) EDC-HCI Et3N o) R

CHoCly CHxCly

49cj:n=1 52aAcA:n=2
53cA-jA, 53gB-gF, 53JE-jG: n=1

O

-BuNH,

MeOH OH

ag. LiOH i-Pro0 Y o N\(O
R 4

MeOH or N<O / R®

THF 1) ag. KHCO3

THF o
2) ag. CaCly 31aA-cA: n = 2, +-BuNH; salt

32cA+jA, 32gB-gE, 32JE-jG: n = 1, t-BuNH> salt
32gF: n = 1, Calcium salt

o e I O O D g OO
YR LY %

A B C D

Scheme 19. DUk FEEFEMIEEZ AT DT MR AV ) FERO AR

ThIeRaAY% ) 2 AANEHRE NIV 5-7 4 a7 U)v T Z7UVEE 50F OA A
Scheme 20 (Z/RLTz. 5-7 BET T -2-TINWVAR BT )V AT )L (54) ZHFEEHI AW,
Heck k07 27V VERFRER 55 LLT-. = F Lo AT V&K RL, U=V R
2 NaHCO; 177E FC, BL 77 NA N EIGSY, A~ ALBURERIZ LD 7 v B4 A
%, N7 VA aEEERIZ LD t-7 F L HR A AR L 50F 2157-.
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t-butyl acrylate 0

o] o Pd(OAc)
w P(o-tol)s 3 \O S o><

/° — e o
i-ProNEt /-
LiCl
54 DMF 55
o)
Select fluor
aq. LiOH NaHCO3 TFA E \OI " 0H
THF Et,O CHoCly
MeOH H0
50F

Scheme 20. 5-7 /v a7 V)L 77U EEDE R

w®ZIZ, ThIeRaAYX U 3 fLDOIIIVR R MO KERE A MBI AR5
BIRDA % Scheme 21 1R LTz. 7, (L&MW la D 7 (a2 PV EETHREL, 3L A
T IVENK G %, N,O-AF LERa L7 I LOFEEIZED Weinreb 73K 56 2457~
AF )V Grignard 33E% AV 3 (L2 T8 F NV EEELTI=OE 7 fLEBiR#EL 57 2157, 5o
72 57 ® 7 {ii% 30j ZFHWT AF Ak, 2 (MOE#EB IO TV AbE# T, BRIO 3 L
TRF AR 59 24572, E5IZ NaBHICED 7B F VDB I e Ry =F )Lk 60 %
CTAFUA—IRAY (dr. = 71:29) ELCHE7=. E7=, 5T ICUAF AT I P LT 7—R T
NLAUR (DAST) ZEREE, 7vF % 11-U 7 A axF Vi~ L ats, 7007 1%
AL, 2 MR ER LT bR THBD 1,1-U7 VA rTT )UK 61 2457-.

o 1) KyCO3 N, O-dimethylhydroxylamine
BnBr EtsN
wo/ DMF EDC-HCI
HO N Boc 2) aq. LiOH CHoCly
THF
1a MeOH
o) . Hy .
N"-~ MeMglinEt,O Pd-C
N N.
BnO Boc THF MeOH HO Boc
56 DAST 57:R'=-Ac
CHxCl> 58: R'= -CF,CHj
30j 50E
KoCO3 (COCl),
EtsNF- nHyO  HCl in IPA DMF @34<
7
toluene HCOoH then I\
EtsN
CHCl,
NaBH, 59: R =
MeOH
THE 60: R7— CH(OH)CH3

61: R’ = -CF,CH3
Scheme 21. 7hIeRuA V¥ /U 3N AEHALA DA R
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o= R T i

B LT=T TR A Y% ) B ERICOWT, log Drg, PPARy 7= AR LN A
ZANMEM, BLOUM T EEEZRG L, FBRLZAEAEWIT OV T PPARa BE WY
PPARS 7= =ANEME, PTP-1B FRETEM:, MM KK-AY 7 X 14 HH#E 5 ICLoipE R L
s TG K FEA B L O & B L O EEHINER 2Lz

PPARy 7= AR L O v # 3 = ANEM

BB TR LI FIEICHEL T PPARy 7= ANEMEEZRIE L. SHIZ, PPARy 7/LT
T=ANTHLHT 7T VL= (107 M) O KERG NS5 57 v 2= AMERZ
L, ICs MBI UEALER (%) RO 728, IC EAMEVEEY, 777V FH— )L
EDFEANTBITHE L R TE DB E N, RiRSCTIE, ZOBF L TR
1EME) &RBLT D (Figure 25).

Antagonist activity

150 @ sn7d=xzk
@ ZNVTIAZRM+8AFTI=RE

Agonist activity

f @ ZL7Id=Xk
@ BHTFI=Rb

S
n
=

—
=
<

(%0 of Response)
N
=]

(% of Response)

- ECS“ - 50
=50~ Conc (-logM) -50- Conc (-logM)

Figure 25. PPARy &0 7 = = ANEE

PPARa 3L T) PPARS 7 = ANEME, PTP-1B [HETEME, ifn rhi e

R TCREH LI FIEICHECTRIELT-. F72 PPARS 72 =ANEMEIZ W TIEEREER
PPARS 77 AIR% I\ PPARS 7 /L7 = =Ak GW-501516 (107 M) (ZX5H KERE %
100% L CHELT-.

HEPE KK-AY <A 14 HEE GBIk, md TG, &R IO EEICNTD

1EH

W ECEEHLFEICHEL T, M a—2BL O TG EEARIE L. Fi-im
AT /N AT N—E W BB APRIEIZIVIIE L. UM v E X — L ND A%
W GRREE FICERIMLL, Z585E%, IFEEEZRIEL. £z, av b — L REE Y ILE D
M, M TG i, MifEEBIONFEREICHOWT, EHEOEDREEIT-T-. 723, 1L
P, M TG fE, MAEFEBIOWFEEIZHOWT, v ha— A BEOfEE 100% FLCZE(L

(%) ZEHLE.
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USSR TE A B

V—R{bE# KY-551 O 7 A4S — VB EO@E A LB 7= T NoeRa V¥ U
FHE(R 31aA-cA, 32cA-JA D4y, PPARy 7= ANEMEARL NI T V7T = ANIHT
L7 AT =ANENE, BELOUMHEEA Table 10 (Z/RLT=.

U—R{bEY KY-551 OAFH —L 2 (DT == )L IR AT VLA EALTALE D
PPARy 72 =ANEMEIT KY-551 @D 1-7 i, B4 7V D 0.7-4 fFRI0ey7)4
D 0.1-0.5 FTHo7=. 25-UAF NIHAA TS 31bA 1% PPARy 72 = ANEMEIZBIT DK
ISR T BEIOTZ 772 — skt T A EERR AN T 7V T I =ANTh-oT-.
—J7, 26-VAFIVEBLD 24,6-NAF NV EEF T 5 31aA BLU 31cA 1T RBISBENE
AL 66%IS LN 62% THY, T VR2NHT 7 /LT U — L ZHEHIL, PPARy #4574 =AKT
otz ¥y T A= AT A — L 2 WV EA D S EISB L O ) — L P
VERILAKREE EIZ LI CREM A2 I ZENMETHHEE BT, &5IZ, 31cA DT h
SeRuAYX 20y 7 Ared ) — L BmE ol Ty A AR HA~FHEL - 32¢A 1T
31cA DR 2 fEDOTEM L KRS DR T AR LT, 7 AT 2= /LA — LG D=L 7R A
—ar OEAGIZEY PPARy Zo /R0 EDBFME N E B L, IEIAEMERRSY & VR BRI O
FEEEDFEHEIC XY, PPARY #2737 B D His®®, His*®, Tyr'® 28 o7 3 /s e o BAE M
AUy 7 A= AN RIS LI-b D EE 2525 %, 708, 32cA @ SD Ty hMIBITH
Cmax % KY-551 ¢ 1/100 (28 E-7=.

WIZ, 2,4,6-N AT NT 2 = VL RIRRDO SRR EEZ SO T 282 IR T, XUBUBR%E
i = OB IRBR IR & (282 L, PPARy #1707 2 = ANEMEORIL &A% D WD ) B2
HIgU7z, WURRIRF AL T — VBRI AT 2REEMIEHEL T, 3-AF 2 -
3V (32dA), 1-ATF LT 7a~X TV (32eA), 1- AT Ly~ (32fA), 74
<~ FNEE (320A), 1-ATF a7 = (32hA), 1,3,4-NATF L a7 =)L A
(32iA) BIW 2-AF VA F =3 (32JA) L. ZnoD(bEWIT T d 32cA
Y08 717% PPARy 73 = ANEMZRL, KY-551 &V 4-10 i, 427 VE 0D 2-6 {5587
ThoT=is, a7 VE I0EFh -7, £, WTFNb R KRG AME FL, #5572 =2k
FetEA R LT (Max: 52-71%).
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Table 10. 1,2,3,4-7 oAV Y -3-T1 ViR W

=ANBI T AT =ANEEB X OREME SD 7 M2k

O

B DI

ERDSy 18, log Dro, PPARy 7

el
H2N~‘7
PPARy” Plasma levels®
Compound R’ MW B " Maxd 1Cp;  Max®  Cmax AUC
(M) (%) (™M) (%) (ng/mL) (ng-h/mL)
Ky-551 (- 47253 1062 105 >1000 - 39 177
313A ay 50059 972 66 - 14 NT NT
31bA Q§§' 50059 156 87 >1000 <10 NT NT
31cA ay 51461 518 62 94 22 NT NT
39¢A ay 50059 301 51 62 21 0.32 3.4
32dA @L 46657 237 52 124 30 2.9 6.0
30eA f 45455 131 55 227 25 3.4 14.2
32fA Olg 47858 230 68 177 15 2.8 9.0
320A jian 516.63 117 63 314 35 1.2 5.5
32hA d 46254 184 62 45 30 9.4 52.9
32iA @Lé 49059 142 71 476 17 11.9 1145
RIA (% 512.60 122 69 622 26 11.0 74.9
Rosiglitazone 35743 70 119 >1000 - NT NT

NT: not tested. a) Molecular weight as the free form. b) n = 3. ¢) The activation level induced by
farglitazar (10" M) was taken as 100%. d) The maximal inhibitory effects against the response induced

by farglitazar (107" M).

e) Plasma levels after oral administration at 10 mg/kg in male SD rats, n = 3.

FRIEITRB 2 A 3 Db a a7y MR D 5L, MPREZHELZ. WTiiofk

St Cmax 23 —R{EE#%) KY-551 @ 1/10 LL R

TR EoT UL, AR E2fa 35

32hA, 32iA BL N 32JA 1% Cmax 2569 10 pg/mL THY, BAFRRE ORIz Rz, f3Fn

TETIRMEI IR & 2 A T DMLV ZZ T T Vb O LRSI,
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ROIEMER RN ST T X~ F VR AMEEY 320A BEO 2- 17 =V IEE AMEEY)
RJA IZOXT TR aA VX /U 2 (ISHO #1541 T~7- (Table 11).

Table 11. 2-7 X~ FNANAXH ) — L BLON 2-Q2-AF NAL L L -2-A)V) XV — Ve
95 1,2,34-7 N7eR A VX 2V -3-T1 VIR R SR D 51 &, log D7y, PPARy 7 =X}
BEOT U HT=ANEM, BLOWEM SD 7y MZIIT 4 i H R
(@]
oo
s /N N._O
O E

“HoN
PPARy” Plasma levels®
Compound R RS MW? ECy, Max® 1Cp Max?  Cmax AUC
(M) (%) (M) (%) (ug/ml) (ughimL)
320A . 51663 117 63 314 35 12 55
329B 'g\j_ 520.66 117 60 108 27 0.22 0.92
32C e . 51864 139 61 170 30 0.2 0.69
329D = see 154 5 27 @ 023 0.81
320E ) sa262 48 48 14 29 013 0.81
32gF" O se061 70 52 82 32 NT NT
_____ @A T si2e0 122 e 62 26 110 749
2JE ) %) 53859 8 65 202 20 286 367.9
N
2F O 5658 193 62 120 20 204 2295
RJG ™ 51260 87 55 214 30 8.5 97.4

NT: not tested. a) Molecular weight as the free form. b) n = 3. ¢) The activation level induced by
farglitazar (10" M) was taken as 100%. d) The maximal inhibitory effects against the response induced
by farglitazar (107 M). e) Plasma levels after oral administration at 10 mg/kg in male SD rats, n = 3.
f) Calcium salt.

THE 2 FNILEACEOF T, 2 (SIS 2,4-~F YT AV AR T 558K
320A ITHRILA~FH AR 329B 1R DTEMEZRLTEN, 2-~F & /A /U1K 32gC BLOY
2-~F AR 329D IHIEMEDNME FL7Z. UL, I KRBUNERZE CTho7z. —J5, 7T
a9 5 32gE LY 32gF 1% 32gA (ZHL, ENE I 1.5 5L 2.5 G A3 EL,
WRARBOSIEBIAE T Lz, LaL, ARV T ABIR T LZ, 77X~ F 3R
WZEVEMENEDEEZBND, XY =L 2 (LI 2-AF V-2 A Z =)V B 451k
BN OWTTTUERERTHMEEY /e v VA THMBEOBRE 2T To72. ~F3
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DI ANAR 2JA KLU T 7V aA UK 2JE BL O /a7 ae Uik 32jG ~DEHT
3 1.5 FEER A EL, 32jG Tl KGN ESITIK Lz, —J, 5-7 A4 a7Un7 7Y
AR 32JF TITEEIME T L7, HEME SD o MZEBW T, 32)G i1 32jA LKLV Cmax %
ARLTZAY AUC TXHEINL, Rt EEom BRI ST, &b, 77V BREA 95 32JE
FBEO 325F 1% 32JA % L[5 Cmax Z7~L, 32JE @ Cmax |% 28.6 ug/mL, AUC (% 367.9
ug*h/mL (2L

WIZ, 32JE DT FFeRuA V¥ U 3 NIV % K S B PEE B L L 720155 FE AR
PEFE\C A AL 7= (Table 12).

Table 12. 1,2,3,4-7 s 7R A VX 2V 3NICHEAEBENE A A 308K D) 1 &,
PPARy 7o = AR IO v ZA = ANEME, BIOWEM: SD 7> MBI DIl L

PPARy” Plasma levels®
Compound R’ MW2 ECy Max? 1Cs,, Max?  Cmax AUC
(M) (%) (M) (%) (ug/mL) (ug-h/mL)
32jE" 0
ovgssy ok 538.59 85 65 202 20 28.6 367.9
- OH
59 £ 53662 30 21 169 63 0.07 0.04
60 2 53863 120 38 1597 54 NT NT
61 RS 55862 62 24 2221 62 NT NT

NT: not tested. a) Molecular weight as the free form. b) n = 3. ¢) The activation level induced
by farglitazar (107 M) was taken as 100%. d) The maximal inhibitory effects against the
response induced by farglitazar (10”7 M). e) Plasma levels after oral administration at 10 mg/kg
in male SD rats, n = 3. f) t-BuNH, salt.

TEF VI B9, 1-kRaFd =T LR 60 BLOW 7 v AT LR 61 ~DE T, W
NHE KD KIE7AK T e KAEROM EE2/RL, 7oZad = ANIITWRHEE R LT,
TR B ZTEHA L T- 281280 PPARY X R DIEMACICEE R T I BERTH D
Tyr'®, His*® LOM EAERA DR H4312720, ~UvZ2 12 NEM Ear R A= ar 2T,
a7 I FR—=E—DV I — NGRS N> T b D EB B,

L EoRE&EE AR % Figure 26 [ZEERILT-.
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Cmax PPARy 73 =R NEM

FEaFn > fam Max: ~CO,H > JEfZRtE 14 E

CiOA4 > @

A PPARy 73 =R NEMH

Max: Uk FBEHEAIE > FER = :
PPARy 73 =R RSE M

> Q FfEn=1<2

EM EEBE > MmikRREERI Max:n=1<2
Q- > /ﬂ‘ Cmax
EE EEEEE RN 1

TERVUFIL = A58 > FOi

- - Con fogp > don

Figure 26. f&i&EiEMEFEES

BHE E=RLEY KY-755

BAF72 PPARY #1537 = ANEMEEF L @O OWIUEZ 7R LT- 32JE % KY-755 Ly
2L, EBRDFHEELT -T2, KY-755 @ PPARy 7 =ARB L7 #=T=ANEME, PPARa
72 =AMNEM, PPARS 72 = ANEM:, PTP-1B JLETEME% Table 13 (2, KK-AY =7 A (2B
%10 mg/kg 14 HE#&GIZBT DMK NEM, i TG AR NEM, il I ONTEE
HIINYE A Table 14 [Z7RULT=. KY-755 1% PPARa 3L U 7T = ANEMEZ R SR o723,
PTP-1B PLE/EHZ7RLT= (ICs = 1.0 uM). KY-755 (% PTP-1B [HLETE 449 % PPARy &
REJER Yy T T = AN THDLZENHLMNI 25T Fi2, KK-AY < RIZBWT, v 72y
JOgR 7R IO TG K FEMZRLZ. SbIZ, a7 i3t & L O
R EITHEINS 7203, KY-755 (X 2L 72T,

64



Table 13. KY-755 B O'w 7 V%Y @D PPARy 7 A=A B LT o FT =X}
JEPE, PPAR 72 = ANEME, PPARS 7= = ANE M3 LU PTP-1B PHE TS 1

PPARy ? PPARa? PPARS? PTP-1B?
Compound
ECs, Max®” I1C, Max®  ECs ECs ICso
(M) (%) (M) (%) (nM) (nM) (M)
KY-755 85 65 202 20 >1000 >1000 1.0
(32JE)
Rosiglitazone 70 119  >1000 >1000 >1000 >30

a) n = 3. b) The activation level induced by farglitazar (107 M) was taken as 100%
¢) The maximal inhibitory effects against the response induced by farglitazar (107 M).

Table 14. KK-AY v R(Z81F% KY-755 IBLWN v 7Y%V 10 mglkg
14 H G CBIT2MpE, M TG, mitREBI O EE IS 1EH

KK-AY mice (10 mg/kg)

Compound
Glucose TG Plasma volume  Liver weight
% decrease® % decrease ¥ % increase® % increase®
KY-755 ok ook 0.7 +7.5 29.1 #9.0
(32jE) 45.0 £7.2 41.0 £3.7
Rosiglitazone 31.8 +4.5%* 35.4 +8.6% 13.1+3.9*  60.8 +15.6%*

Mean + SE. *P<0.05, **p<0.01, vs. Control, unpaired Student’s t-test. The mean value
in control mice were taken as 100%. a) 32JE; n = 6, rosiglitazone; n = 11. b) 32jE; n = 6,

rosiglitazone; n = 5.

KY-755 (I 7% 50 PPARy 73 = ANEMENHL, e RBIGMENZED D, )
(I DIER D F R END. KY-755 O KIMLFHEE (53.1 uM) 1% PTP-1B [HLEE
PED ICs B (1.00 uM) D 50 f5IZZETHI LD, Fhizkt45 PTP-1B LEMEH O HF G-
NEZHND. PPARY #8453 7 2 = ANEMITINZ PTP-1B BHLEEMEIZLY PPARY iEMEALIZ X
HEWEMZ R T2 K FMERZRLIZb D EFELRLT-. KY-755 O7'a7 1—/L

% Figure 27 IZ7RLT-.
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O

- ICs50: 1.00 pM

m‘\
O

KY-755 N l'

PPARy 857 7d=Rk
; . Cmax @ 10 mg/kg
PPARy 7223 =Xk PPARy 73 =X} = | 28.6 ug/mL (53.1 pM)

[C50: 202 NM ECs: 85 nM (x8 vs. Pio)
Max: 20% Max: 65% M E{E FYEMA, KK-AY
@10 mg/kg
< wom \ 45% (> Rosi)
> Rosi
Tox > 10 mg/kg

(Rosi: 10 mg/kg)

Figure 27. KY-755 D70~ 4—/)L
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FONHT /M

1.

PTP-1B FHEEHZ AT 5 PPARy IRHIER /37 T=ArDAIRA HIEL, V—N L&Y
KY-551 @ 7 (iAIEHA 0> — VB EDO7 = VLT AT VA EALTAL S E AL
7o, ZTDOHT, 2,4,6-FAF /LK 31cA 13 KY-551 OF 2 i, B4 27 V4 D#) 1.3 1%, 1
SIVE DR UT O PPARy 73 = ANEMEZ R LT, 7, 31cA DR RKRT 62% T
HY, 77N TVEPF—UHEHILT-. 31¢A 1% PPARY H /0 7 I = AR TH -7,

7= VIS EOATF VI ANLEETEYEOFEREND, 57 T = ANMEEICITA T —
L 2 WJENOEESBLOA TV — L R BB NAREE IR CEE A
RKHOZEDMBETHHEEZ BN, F72, 31cA O 7 m@mﬁfﬂ%%ﬂﬂm‘é Llizdy,
PPARy 7= = AMEM A EL, e RBUSHME T T 528 BT,

FEREIRWE, AV — 2 (AL O & ESBLONRREE O REE{bE H L T,
DUk iR 32 ChE G T DFE & SRIIRISHAE A LT, TH < FVHBE AL A& 320A X
O 24 H = VEEE UG 32JA Db iR 178 PPARy 73 =ANEMZ/RL, KY-551
DRI 9 5, BTV DR 6 1, ai TV DK) 0.6 (5 ThoTo. ARSI ZN
Zi 63% BLY 69% Th-o7-. LAY 320A BILU 32JA OREMETYMIEBITS 10
mo/kg #% 0% 5% DI PR EIL, Zh2h 1.2 ng/mL BEWN11.0 ug/mL Tho7-, 74
< FAEEIIHEZT T WL O L HEES N

L& 329A LU 32JA D 2 (i lIBH DRI E T o7z, 32gA TlL, ZULT7UmA )L iz
HALTE 320E BLO5-7 A w7 U T 7VaA )V A8 ALT: 32jF T, PPARy 7 =2
MEMED, ENEN 24 fFBEO 17 5 EA L. LinL, Wb 7y MIEBIT 51 iR
FEITAR T L7, 32JA TiZ, ZUNATo7VaA VA8 A LT 32]E KLU 7uermae /v 77l
AV IEEE A LT 32jG T, PPARy 73 = ANEMNZNZHL 1.4 5 LR L7, 32jG 135
Y MZERIT DA EREIME N L2, 32JE 1389 2 51 EH-L7-.

{bEW 32JE O 3 (AR ot /KF GG B ICEHL Tz, TeFAHITE
$ail7- 59 BLO 11-U7 A nxF L EECE#LT- 61 Tk, PPARy 7 =ANEMEN
KY-551 @ 17 {5LL BIZHER L7223, e RIGDS 20% FREEIZEA D, LA PPARY H5#T
HTdH-o72.59 1%, Ty MIBUWT 10 mg/kg #% L& 5-TIZEAE RIS N2 T,

L& 32JE Z3IRL, KY-755 &4 L7z, KY-755 @ PPARy 72 =AMEH D ECs fEl

85 nM, e KBS 65% Th-oiz. Fiz, 777U —/L D PPARy 7:uaxM’r5ﬂ%
FEHIL, ICs I 202 nM, e KINHIZRIX 20% TH-7-. PPARa 3L PPARS 72 =%
MERIZ RS2 Tz,

. KY-755 |3 #EME KK-AY =7 A2 128175 10 mglkg 14 H R Q& 5T, v 7 Ux v Lo

nizmpER XU TG IR FEMZ/RLTZ. 612, a7 U2 Qi EB IO EE
ZHE NS5 KY-755 [T 2877,

KY-755 OZ> ML EE X PTP-1B BHE 1Cs fEDHK) 50 51T LI2Z&0D, PPARy 7=
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= ANEMEIZ, PTP-1B BHLETE M0, PPARY IEMAVIC I ARIE 2RSS, )78
BhaRmUIzb DO EHEER S NS, KY-755 1% PTP-1B [LEEfA A4 9% PPARY S#IRAUER 4 T
T=ANCTHY, PPARy IEMHALIZ I D EIVE A Z RIS L 7= Lo RIS IR IR IR E L CTHIfRS
5.
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W g

1. WFZEDHY 5

AR, HEPRIA, 8 I EE 38 K OB IREE A LAE 72 &V o 2 AT BB IR O TR SR B = 12 B
FHEA, ZUHDORERBIZOWTIIREIEN TR REL TETWDH. FEEE, FERMBEIZOWTI,
fili 2 DIRPFRIEDOBAFITED, 720 BAFIC b= ha— V21T 2 5890107e>TET2. Lot
W R 993 M DR I A8 P 5 DS B R TR - L 72 B D A S0, Al DN I 87 B 22 2 [R5 % R e ek e
H MBEYE B L OVBIERE OB OHE DOFIERITEIRE L TR, TRH S B LUK E
BRE DMV B E L TEIDIL TS, (-, JskAiciibEz Ea kL, BERIBE A PHE~D
HATA2 & FITPHIE T 2L E010, APHEISHL ThHADRIGREI RO SN TN,

PEIRIGIX, A AV A4S, A AV ARPUES LT ENO T IZL DA AV AERA
JRAZEVFRBIET S, BIE, OO TSR D HERIF IR IT AV A S UMEER TH S
SU #l, ZV=FR#EIB I DPP-4 BHER, A ARV ERE THLIE T T AR
PPARy 72 =N, ML EIRTHD a-7 /Lo & —P L E s LOWEHEI S T h
% SGLT2 [HESKIZHSID. A AV MEESRR L, IR R 38580350, 1A
VAP R TIERLIZ, i, ARV ATEIRE (L2 B R T D1EREZA T 5. A
AV AR L 72 WO BE PRI E SRS, (REK TER 2R3 720 726K ThH3,
FERE A~ DOFER AL DUCGEI I DR BB, A A ARG ESGESR X, WA AV
xRk DRZ A D 5728, RIIBEDOY 27130720, E51Z, PPARy 72 = AN CTH
HEF TV AL, BN TEREA L, 2 BRI RE 2RO L ZEC M 2E
28 OLMEA R RO TR BLURE T KA DI LLEOE T U ARBLN TS,
UL, RNRATHY, IE, (KRB, DAREVRZOIFEIAZ 72 ERREE /2> TND,

2. HFFED ET

IHETIS, BIEAELEZ HIEL T%<D PPAR 7= ARSI TEN, RIZHKD
L7zbDiE7e\, T72bb, TZD #dEAE VR ERICAE#AL 7= PPARY JEIN) 7 = =R},
PPARo 7EMZ At 5-L7= PPARy +o. 727 /L7 T =AK, PPARY ERAIER Sy 7T = AN THD.
WTNOEEWS, ERICEERZERET A EIXTE o7, FEHRIUIL—ED
PPARy /& MALIZ A AT R THY, PPARY {EMELIZIED BIERITEET AT nb D LB 2 HiLs.
ZZT, BT ORIHA L A ARG SGEIER 2 535281280, ZO#REE 2T
DOTIERVINEE 2 T-.

THVETICA AU AR ESE L LT PTP-1B FESEA E B S TE7-. PTP-1B 131>
AV BIRVTTF oo TG 22 eI, FERP I L ONBER IS 5L T
HEBZOLNTWD, ETo, BIERKEIBERE PR G IHEICHRE 5L Tnh ST
W5, %<D PTP-1B FLEIED B MDA ALILTEIZN, RIZHFICHKIILIZH D0, A
Y AVAERREORIAN S 7TV T B R T T THY, LaMEIXEWD, HhAEs
WEEZHID.

ZZCHENATZIBER FERZRL, DI RIS T 58T AN L TV D PPARY
7THE=ANZ, PTP-1B BHEMEMZIG-3HUX, A7 hibERBIERAZAL, PPARY (KTFH)
REVERZ REZRWEAST PPARy 73 = A DOAIRIN AT RETHHEE 2, AWFFEA I LT~
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3. WOk R

{LEMOEHBLOY—FMLEY

INETITHE SN TEAVR B PPARy 72 =AR PTP-1B [HES I, #EiEA0IC
JEVEME A =T f— VRV EOBE IZB WL EZH 5. LL, PPARy 72=2%
MI—E OIS EZ L LT D7, PTP-1B BLEHKOMEEEE X2 THD. 2T, 7
VIR PPARy 7 VT A= AR THHT hTERuA Y% ) L 3FEA KY-021 OIS D2
2WUERGICEY PPARy 7T =AMEF & PTP-1B [LEEAAZ R A2 LN TEXHDOT
IT72VinEE 2 7.

£, KY-021 OFTFeRaAYx 00 2 (g IEZ XDV DR SEER DT v
FIBIOT IVHITA B L T2, PPARy BX T PPARaT I =ANEMIE, N ULl
XV IANVEETIZIERETHSTZD, ~FUAVETETFLE. LL, Wbt sz
R TVES TV S ThoTe, "XV IANEBIY 24-~F = A NVETIT,
PPARy 7o =AJEM:E PPARa 73 = ANEMENITHEL, PPARy +0 7 27 /LT T = AR5
72, B\ PPARy 5L PPARa 72 =AMEM & PTP-1B HEEMZH 3% KY-551
%, PTP-1B [HE(EAAA 92597172 PPARy +a. 7 =7 /L 7 =AK, PPARy 7 /L 7= =AH,
M NZ PPARy #8537 A =AM OV — b G E L TRIRLT-.

PTP-1B [HEEHZ A 4% PPARy +o. 7 =7 /L 72 = A}

V—R{tE¥ KY-551 @ 7 (iAUEEA Y — LB Blcs 7o L3 L e = )L A8 A 4%
Z&IZEY, PPARy LN PPARa EMENE KT HZENBNNI/2 572, PPARy 73 =ANE
PEIZS 7a 7 VRV FEOBR YA RITEFIL THEFR L 72, —5, PPARa IEPEIZ A RIZHfIL
M LU KREOSHIR F L7, FERMABE CTHLY 7aXrF LS8 AMLEY KY-601
(18c) I% PPARy 7 =ANEMD 1/2 @ PPARa 73 =ANEMAZAT% PPARy AL
PPARy +a 7 =7 /L7 A=ANTH -T2, SHIZ, PTP-1B HEEMALER A XIZHAFIL TH K
L, KY-601 % KY-551 @ 5 D&M/~ LTz, 72, KY-601 [T KK-AY =7 A 2B\ CTry s
U&7 XK 10 558 7172 R TEH & 10 f5 2L BIRWZ BIA A T 528365
7. PPARy fEFIC PTP-1B [HEER MDD EICED, HEahmbEghsi, PPARy KIFMER
TERMREREESN-bDLEEZ BN, 708, KY-601 12K #5123 T PPARa 7 = AME
Mizkpar 27w — VK FERCILY TG R NEH R EL B LG DHE ORI & 57
HZENHIFEESND.

PTP-1B [HE/EH A A 32 PPARY EIRAY 7 /L T2 = A

J—R{tEY KY-551 DA X — LB IS T VA =)L A A+ 5281280, $HE
(ZEEBIL PPARy 7 = AMEMEDME KL, PPARa TEPEA 2L, PPARY SERAY 7 LT 2 =2
MERZRTZENHLNE ST, TV = Ul 3 (LTl 3 HiEHIEDOE A B LTk
FeRaAYE U 2 NEARIEE~O MM RS A TIEME A2 B LS 72, 5-AF L~Fr =L
FEEAT5H KY-699 (18r) 1Zns 7 V%Y 10 4 {558y PPARy 7L 7 2 =ANEM:, 5 514
RIS FEAE 20 LA EIAWEZ 2iE R~ 28BN L. PPARY fERIC
PTP-1B FRFEIEH SN HZEIZLY, Hehp RS, PPARy (KA PEREIVE A A RS 7=
DEEZ N5, KY-699 13 PPARy +a. 7 =7 /L7 =k KY-601 L0, PPARy 7= = A MEM:
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BELOPTP-1B [HETEM B K LT, PPARe 73 = AMER D513, HFEUWEIR D HFE
SNH—J, BUWERZIERT DV AZHEE TER. PTP-1B FLEEHAZ A 7% PPARy iR
7 VT T=ARHS, BRIRICIB VTR I 2R 7eA AU ARG ESCEE R AR 32803
FREND.

PTP-1B [HE/EHA A 32 PPARY SEIRAYER Sy 7= = Ak

KY-551 DA — b 2 (i ~D @@ OIEIRAIEEE AL 7 I = AN Z R~ T
ZEERHLE ZBDEEWIE, KY-551 L0 PPARy 72 = ANEMENSHE R LIZAS, S RKIX
DMK F L7z, A —)L 2 (T 2-AF )V-2- A X =)V %, ThIeRaAYx /0 2 (if
WZZUNT 7VaA )V EEEA TS 32JE (KY-755) [ZERIA /iRy 7 I = AN A AL, BAT
72 PPARy 7 = ANEME i KIS DIK TR, PPARa 3L PPARS 72 =AMEMIX
IRSIEoT, T h, PPARy BIRAYE /37 I =AM Ch o7, F7=, KY-551 LVi&E )70
PTP-1B FHETE M2 R UTZ. KY-755 135D Tl vk DN MEZ 7R L, KK-AY =D A 28BN,
a7 V&Y JOFR I 7R L O H TG AR TIERAZRLIZA, a7 Uay L0, i
R BIOW EEIIMERII RS2 D 7. PPARy OE 3 TEME LS PTP-1B BLEMER 1LY,
BRI TR BRI AR UTEbDEE ZBNS. KY-601, KY-699 L KY-755 O 07—
JV% Table 15 [Z/RL7=.

A A B

VR PPARy 7 VT A= ANTHLHT F7ERuAY X U 38R KY-021 123880 C
RUDNIENST IV FEASOIERINT LD 2 A HEMEE S PPARy 3BT PPAR 72 =
TEVECIIRE R B B2 7olnoT-. —J7, PTP-1B LEIGVEIL, 2 (oM ErERT L LT
OVERE ANIZXVE KU, T (A — LB EO T 2= VIR B RDY 7o T v e
=V AR HZEIZED, PPARy BE O PPARa 7 = ANEMS EF- L7z, B ARk
f7LC, PPARy X PPARe 7 = ANEMEMN K L7223, PPARa 73 =AhDH K&
K FL7. v 7uXsF VR R#E O PPARy 3L PPARa 73 = ANEME/NT U A% 7R LUT-.
PTP-1B [RGBV A R IURFEL TR L2, &5 7 AT — VB D7 x2=)L 5
EHEMIED 37 X VB = VBB # T HZ LI KY, PPARy 73 = ANEMS EFHL,
PPARa 7= = AMEMITIH R L 7o, ISR ITIKAFL T, PPARy 7 =ANEMD BAHL, 27
27 L LV E =V ESE AMEE M LR ) 7eiE A R Uz, PTP-1B BETEMEB AIEH R (K AL
TERLE WIC 7 ArAs8y — VB EICURkIRSE %ﬁ?é%ﬁb\ﬁaﬂﬁﬁﬁﬁ?ﬁﬁ%gﬂﬁ“
HZEIZEY, PPARy 7T =ANEMA R TLEHIC, ARKIGIME T LIz, 370bh, Hy
T ANRFEA R UTZ, E5IZ, T ALT VR VEHE S 3 D2 SIS K0ER 5y 7 = ANRFE 23 7] L
L7z, 7238, 3 LAV TR O IERBENE B~ DB W LB I TR RBUSIME T L, 74
=AM AR U, F 2 MEHRIET 2,4-~F YV AV ERBI T AT 2 A L
BN WM EE S 72D U2, PL E O ETEMEFHES % Figure 28 (2 LT-.

71



Table 15. PTP-1B [HEEH A A 3% PPARy 7= =}

IS O ﬁfa i Q@% e E
KY-601 KY-699 KY-755
PPARy +o 72 =Ak PPARy 7 /L 72 =Xk PPARy f 727 = =AR
+PTP-1B fHE(EA + PTP-1B PHEEH + PTP-1B PHEEH
M.W. | 490.59 492.61 538.59
PPARy  ECso ! x1/5 vs. Pio x1/22 vs. Pio x1/8 vs. Pio
agonist  Max 84% 98% 65%
PPARy  Cso - - 202 nM
antagonist  \ax | - - 20%
PPARa  ECs 200 nM >10 pM >10 uM
PPARS  ECs ] ] >10 uM
PTP-1B  ICs 1.85 uM . 1.30 uM . 1.00 uM
PK (Cmax) 1.7 pg/mL @ 3 mg/kg ® 2.2 pg/mL @ 10 mg/kg ;28.6 ng/mL @ 10 mg/kg
(K%*fi%nigﬁiﬁo) x10 vs. Rosi x5 vs. Rosi > Rosi
. | >100 mg/kg © > 100 mg/kg @ > 10 mg/kg ©
Ak > RoSi > Rosi > Rosi
rgent > x10 vs. Rosi > x20 vs. Rosi > Rosi

a) male KK-AY mice, p.o. b) male SD rats, p.o. ¢) male ICR mice, p.o., 14 days. d) SD rat, p.o., 28 days.

e) KK-AY mice, p.o., 14 days.

DIEFTILT—ILE
PPARy BRI LTI =XH

o7 LENMEZLE
PPARy+aFa1F7INFI=RI

IEfREtEE
PPARy 7 A3 =Xk

%&:‘i%ﬁﬁ?»#;ug
PPARy BRI HF7I =Xk

n=18973d=Xk

O

Figure 28. 15 7EMEAH
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TIONLE
PTP-1B fEE




4,

AWFRNZIBNT, ThIeRaAYX VB A 3 551E), PTP-1B BEEREH 35
PPARy 7L 7= =Z}F, PPARy +a 7 27 /L7 Z = AL PPARY #1437 2 = ARD ZF 7k
—LRERVHIHZEZBAGINI LT, F£77, KY-601, KY-699 351 Y KY-755 |XZH-E U sED
BB RIFIRIEEGEMHL S THY, IDRDHMFITICIVBERF B I OA IHEIREIZBIT
L8 AMERBALNT/RD, BIRNSERTHIZENIFRSND. S5, Bk EeL, 7EH
PRI DZNODILEMERWDZEIZED, FERIFEIZIITS PTP-1B & PPAR OEE|HH
BINNTIRDZ NS,
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ZERDER

AR (mp.) 1F, AURRIELSE MP-21 (Y~ MRFY) ZHWTHIEL, RAEMAFHEL
2. Tar RS IEA L (*H-NMR) 1, FT-NMR R-1900 (90 MHz, H ~7#/EFT)
F7213 AX-400 (400 MHz, JEOL) &My, JIELT-. AL 7 METRIAF LT %NS
PEMELLCREAL, SME (ppm) ZRid#kL7z. Fiz, 74384 T s (singlet), d (doublet), dd
(doublet of doublets), t (triplet), q (quartet), m (multiplet), br (broad) %572, FRIFHILA
~RZMU(IR) 1 FT-IR 8200PC (BEERUERT) MW THIELTZ. v AA~Z L API12000
QTRAP LC/MS/MS & (Applied Biosystems) % HWCHIE L=, HFEE T DIP-1000
(BRSO ZHWTHIELZ. BT 7v~h7T7 +—I%, Daisogel No.1001W & T
7=. &L, TLC silica gel 60 Fus, (Merck) ZHWTE=4—L72. HPLC ZE&{&E (IR
(PU-980; H A4y E), UV MHge (UV-970; A AL L), A —h AP =25 — (AS-950;
H A5y 56) BLU Cosmosil 5C18-AR-Il #Z 2 (5 pm, 4.6 mm x 150 mm; FHT7AT2%)
THERRLT-.

B _EICETIER
&%) 5a, 5b 1ZBEEID 1L O ICHEVA LT

Ethyl (S)-2-Hexanoyl-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylate (6a)

{b&% 5b (1.00 g, 2.55 mmol) % CH,Cl, (10 mL) (Z¥&f#L, K% FCEtN (0.51 mL,

3.7 mmol) BLO~FYV /A7aF7AF (0.41 mL, 3.0 mmol) ZH1x, [FHEIZT 15 min fif
LT, PSR Z KB LU K U2 H2% (Na,SO,) L, BIE T, WA ELT,
Bon-rkEE 720~ T T77 40— (n-~F Y JAcOEL) THEIL, (L&Y 6a DEM
R (1.02 g, U= 84%) =15 7.
'H-NMR (CDCl;) 8: 0.70-1.05 (3H, m), 1.05-1.60 (7H, m), 1.80-2.00 (2H, m), 2.20-2.60 (5H,
m), 2.90-3.30 (4H, m), 4.04 (2H, q, J = 7.0 Hz), 4.22 (2H, t, J = 6.8 Hz), 4.40-5.10 (2H, m),
5.47 (1H, dd, J = 5.4, 4.0 Hz), 6.60-6.90 (2H, m), 7.04 (1H, d, J = 8.1 Hz), 7.30-7.50 (3H, m),
7.80-8.10 (2H, m). IR (neat) cm™: 1736, 1653, 1587, 1506.

Methyl (S)-2-[(3E)-Hexenoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (6b)

{b&% 5a (400 mg, 1.02 mmol) %z CH.Cl, (4 mL) (ZIEfRL, K& T (3E)-~F k%
(0.18 mL, 1.52 mmol) 331" EDC-HCI (330 mg, 1.72 mmol) %01z, =iET 1 h #HRLZ.
BOG R 27K 36 KO &K THEE#, ol (Na,SO.) L, UE T, WA EL. 556
NIRRT L0~ T T7 40— (n-~F Y /ACOEt) THELL, {b&¥ 6b @[ @K
(493 mg, UXZE 99%) A 157-.

'H-NMR (CDCl5) &: 0.93 (3H, t, J = 6.6 Hz), 1.80-2.15 (2H, m), 2.36 (3H, s), 2.80-3.35 (6H,
m), 3.59 (3H, s), 4.00-4.30 (2H, m), 4.40-5.10 (3H, m), 5.30-5.70 (2H, m), 6.50-7.10 (3H, m),
7.30-7.60 (3H, m), 7.80-8.10 (2H, m).
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{bEY 6c-f 13LEW 6b DERIEICHEL TERLLTZ.

Methyl (S)-2-[(2E)-Hexenoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (6c)
V=R 98%. #EitalE (A, *H-NMR (CDCIs) &: 0.80-1.05 (3H, m), 1.10-1.90 (2H, m), 2.00—
2.50 (5H, m), 2.80-3.20 (4H, m), 3.59 (3H, s), 4.00-4.20 (2H, m), 4.50-5.10 (3H, m), 5.35-
5.60 (1H, m), 6.00-7.10 (4H, m), 7.30-7.60 (3H, m), 7.80-8.10 (2H, m). IR (Nujol) cm™: 2957,
1740, 1660, 1622, 1554, 1506.

Methyl (S)-2-(5-Hexenoyl)-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (6d)
IR 93%. Ay, 'TH-NMR (CDCI,) 8: 1.60-2.00 (2H, m), 2.00-2.30 (2H, m), 2.37
(3H, s), 2.45 (2H, t, J = 7.0 Hz), 2.90-3.30 (4H, m), 3.59 (3H, s), 4.22 (2H, t, J = 6.7 Hz), 4.40-
5.20 (4H, m), 5.30-6.10 (2H, m), 6.60-6.90 (2H, m), 7.04 (1H, d, J = 8.2 Hz), 7.20-7.60 (3H,
m), 7.80-8.20 (2H, m).

Methyl (S)-2-(2-Hexynoyl)-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (6e)
IR quant. @Y, 'TH-NMR (CDCls) &: 0.90-1.10 (3H, m), 1.60-1.90 (2H, m), 2.25—
2.50 (5H, m), 2.96 (2H, t, J = 6.6 Hz), 3.00-3.30 (2H, m), 3.61, 3.63 (total 3H, s, s) 4.10-4.30
(2H, m), 4.35-5.20 (2H, m), 5.25-5.50 (1H, m), 6.60-6.90 (2H, m), 7.05 (1H, d, J = 8.2 Hz),
7.30-7.60 (3H, m), 7.80-8.05 (2H, m). IR (Nujol) cm™: 2239, 1740, 1634, 1587, 1555, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (6f)
IR 93%. #HE kY, 'TH-NMR (CDCIs) 8: 1.85 (3H, d, J = 5.0 Hz), 2.36 (3H, s), 2.96
(2H, t, J = 6.8 Hz), 3.00-3.40 (2H, m), 3.59 (3H, s), 4.22 (2H, t, J = 6.8 Hz), 4.50-5.65 (3H, m),
5.90-6.50 (3H, m), 6.55-6.85 (2H, m), 7.04 (1H, d, J = 8.4 Hz), 7.15-7.60 (4H, m), 7.80-8.15
(2H, m). IR (neat) cm™: 1740, 1653, 1626, 1601, 1555, 1506.

(S)-2-Hexanoyl-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic Acid (7a)

&% 6a (1.02 g, 2.02 mmol) % THF—#%/—/L (3:1, 10 mL) (2% f#L, 1.0 M LiOH
7K (6.00 mL, 6.0 mmol) ZN1%, S|IRT4 h Lz BT T, WA E E%, BNk
W2 10% 7 fRkzZ MMz e Uiz, friima AL, (et 7a O BEKER (0.56 g,
IV =R 58%) #7457~

m.p. 129-131 °C. [OL]ZDO +18.1 (c 1.00, CHCls). *H-NMR (CDCls) &: 0.75-1.00 (3H, m), 1.10—
1.90 (6H, m), 2.32 (3H, s), 2.35-2.50 (2H, m), 2.70-3.10 (4H, m), 4.07 (2H, t, J = 5.9 Hz), 4.60
(2H, s), 5.40-5.60 (1H, m), 6.60-6.80 (2H, m), 7.05 (1H, d, J = 8.6 Hz), 7.35-7.65 (3H, m),
7.75-8.10 (2H, m). IR (Nujol) cm™: 1742, 1572. MS m/z: 477 [M+H]". Anal. Calcd for
CasH3,N,05-0.5H,0: C, 69.26; H, 6.85; N, 5.77. Found: C, 69.25; H, 6.69; N, 5.73.
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{bEM To—e 1JMLEMY Ta OERIEIZHEC TERLTZ.

(S)-2-[(3E)-Hexenoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic Acid (7b)

I3 90%. HEAEAR, mp. 115-117 °C. [oc]io +16.6 (¢ 1.00, CHCI,). *H-NMR (CDCI,) &:
0.94 (3H,t,J =7.5Hz), 1.88-2.10 (2H, m), 2.32 (3H, s), 2.70-3.50 (6H, m), 3.90-4.30 (2H, m),
4.35-5.10 (3H, m), 5.30-5.75 (2H, m), 6.50-7.10 (3H, m), 7.30-7.60 (3H, m), 7.70-8.10 (2H,
m), 8.50-9.10 (1H, m). IR (Nujol) cm™: 2854, 1741, 1641, 1610, 1575, 1554, 1506. MS m/z:
475 [M+H]". Anal. Calcd for CysH3N,05-0.5H,0: C, 69.55; H, 6.46; N, 5.79. Found: C, 69.69;
H, 6.29; N, 5.71.

(S)-2-[(2E)-Hexenoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic Acid (7¢)

IV 92%. M E A, m.p. 136.5-138.5 °C. [oc]zDO +13.2 (¢ 1.00, CHCI5). *H-NMR (CDCl,) &:
0.75-1.05 (3H, m), 1.10-1.80 (2H, m), 2.00-2.50 (5H, m), 2.70-3.40 (4H, m), 3.90-4.10 (2H,
m), 4.35-5.10 (3H, m), 5.30-5.60 (1H, m), 6.00-7.10 (4H, m), 7.30-7.60 (3H, m), 7.70-8.00
(2H, m), 8.20-8.70 (1H, m). IR (Nujol) cm™: 2854, 1740, 1652, 1612, 1552, 1506. MS m/z: 475
[M+H]". Anal. Calcd for C,sH3N,0s-0.5H,0: C, 69.55; H, 6.46; N, 5.79. Found: C, 69.64; H,
6.29; N, 5.80.

(S)-2-(5-Hexenoyl)-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic Acid (7d)

IV 93%. MR, mp. 113-115 °C. [oc]ZDO +11.1 (c 1.00, CHCIs). *H-NMR (DMSO-d;) &:
1.60-2.00 (2H, m), 2.00-2.30 (2H, m), 2.32 (3H, s), 2.43 (2H, t, J = 7.3 Hz), 2.80-3.40 (4H, m),
4.06 (2H, t, J = 6.3 Hz), 4.30-5.20 (4H, m), 5.30-6.10 (2H, m), 6.50-6.80 (2H, m), 7.04 (1H, d,
J = 8.2 Hz), 7.20-7.60 (3H, m), 7.80-8.20 (2H, m). IR (Nujol) cm™: 1624, 1508, 1460.MS m/z:
475 [M+H]". Anal. Calcd for CysH3N,05-0.5H,0: C, 69.55; H, 6.46; N, 5.79. Found: C, 69.48;
H, 6.32; N, 5.72.

(S)-2-(2-Hexynoyl)-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylic Acid (7e)

IV 91%. HEAE R, mp. 78-81 °C. [a]zDo +25.4 (¢ 1.00, CHCI;). 'H-NMR (DMSO-dg) &:
0.90-1.05 (3H, m), 1.35-1.80 (2H, m), 2.30-2.60 (5H, m), 2.91 (2H, t, J = 6.6 Hz), 3.00-3.30
(2H, m), 4.18 (2H, t, J = 6.6 Hz), 4.35-5.30 (3H, m), 6.65-7.00 (2H, m), 7.11 (1H, d, J=7.9
Hz), 7.40-7.70 (3H, m), 7.80-8.10 (2H, m). IR (Nujol) cm™: 2235, 1732, 1634, 1583, 1553,
1506. MS m/z: 473 [M+H]". Anal. Calcd for C,sH2sN,05-0.5H,0: C, 69.84; H, 6.07; N, 5.82.
Found: C, 69.89; H, 6.03; N, 5.83.

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(5-methyl-2-phenyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (7f)
{b&¥ 6f (3.25 g, 6.68 mmol) % THF-A%/—/ L (3:1, 80 mL) (2 f#L, 1.0 M LiOH
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7K (20 mL, 20 mmol) ANz, =T 1 h HFHFL. FOSKIZ 6 M iz Inz fertil,
JETF, IBMELTZ. /b7 iki%2 AcOEt THIHL, AHEEA /K I KO K THef4,
Hzf% (NaSO,) L7-. WL T, WA E EALEWY Tf O7V—KE251-. {oini- 7f 7Y
— K& A% )—/L (30 mL) IZIAfiEL, t-7F L7 (0.8 mL, 7.6 mmol) Zii T4, i-Pr,0
(300 mL) =Nz, JkinF, 1.5 h ¥ L7-. fritiddzAEL, (ke 7f o AR (3.03 g,
IR 83%) Z457-.

m.p. 141-143 °C. [oc]ZD0 -7.7 (¢ 1.00, CHCI5). *H-NMR (CDCl5) &: 0.98 (9H, s), 1.60-2.00 (3H,
m), 2.36 (3H, s), 2.70-3.40 (4H, m), 4.17 (2H, t, J = 6.4 Hz), 4.25-5.20 (3H, m), 5.70-7.15
(10H, m), 7.15-7.60 (3H, m), 7.80-8.15 (2H, m). IR (Nujol) cm™: 2743, 2637, 2550, 2210,
1624, 1599, 1587, 1556, 1506. MS m/z: 546 [M+H]". Anal. Calcd for
CasHysN,0s-C4H1;N-0.2H,0: C, 69.97; H, 7.23; N, 7.65. Found: C, 69.81; H, 7.09; N, 7.63.

log D7,
WA &% n-4 2% 7—/v 1 mL IZEf#L, Britton-Robinson %% (pH 7.0) 1 mL %
INZ 7=, ORI Z =R C 30 min JMUL#EEZ%, [FIRE, 3,000 rp.m. T 10 min &E/L55

BEUT=. n-4 2% 7—/ V&3 L Britton-Robinson FEME#EJE DL & WieEE % HPLC HiE +
721% LC-MS/MS #E#E% FWCTRIEL, log Dy il ZH L.

PPARy 8L PPARa 73 =AN&MH:

2R BF PPARy1 7*7AIK (Open Biosystems) F7-1% PPARa 77 AIK (GeneCopoeia
Inc.) BXOEF RXRa 7*7AIK (GeneCopoeia Inc.) &L 7R—4—77AIR pGL3-PPREx4-
tk-luc &6 COS-1 M (N B AR{EAHRZE) ~ Nucleofator 11 (AAD-1001S, Lonza
Group) # W TR FE AL, Mzt &M IFEE FEIZIEMEET, 37 °C, 5%
CO, &t F, 10% FBS &4 Dulbecco’s modified Eagle’s 55 (DMEM; H/KHIZR) rh¢
24 h B LT-. BHABRZEML, THEROF v b (PicaGene LT7.5, It —*vh) BLUO~A
a7 —R)—4&— (KHARELRE) 2HN Ly 727 —BIEMEERIEL, PPARy 7)1
TA=AR, 777 VEF =L (107 M) F£721% PPARa 7 /L7 =2k, WY14643 (10° M) %
100%& LT, #BRIL AL DR G E K L, ECsfl BLUORKKIGEH HLT-.

PTP-1B PFREEME

WA W IEAE T £7213IEFAE FIZeh PTP-1B, 3 mM p-=ha7 == /L7RA7 =—h
(PNPP), 1 mM Y F AR AR —/ABIN 1 mM =FL U7 UEEEE (EDTA) &4
50 mM KEEE R D AEEER (pH 5.5) ZHVNT PTP-1B {EMAMIE L7, % pNPP
WM EVBAAL, 37 °C T 30 min #R%%, 1 M NaOH 50 uL ZMNx CRUGEIE 1R,
405 nm (2T WO EARIE LTz, #B LG IEAFAE T o PTP-1B {4 100% &L TH
BRAL S WAFAE T OIEMEZ R L, ICs AR H LTz,

HEPE SD FyMIBITARNFEEHOMFRE
HEtE SD T b (7 B, H AT AT L —) 12 05% AT /LB a—RRRIZRRE LT
IR G (10 mglkg) ZfR O # 5 L7z, #5405, 1, 3, 5 BLV'8 h #icHit%, miE
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LA Wi A HPLC 3EE CHIEL, Cmax BLOY AUC ZHEH LT~

B KK-AY =78 AMEEETER

HEVE KK-AY =72 (11 B, BARZLT) & 1EE 4 flleL Cav hr— LBt LU AL
BERECEIVAHT T2, 0.5% AT /LB n—AERICEE LU= ba %%, 1 B 1\, 4 AKX
RO L. &&&E 24 h 1%, IEGE Ty A RBFIREOVER ML, HikOHEIEF
v (P T2) 2V 7 v a—RREZREL, 2 ha— LRSS AL ERED
MAEFEICHOWT, SEHEOZEDOREER T2, 728, MR TERIL, v ha— L LS
WIILEREN DI H (%) ZFH L.
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BEEICE ORI

Methyl {2-[(E)-2-Cyclopropylvinyl]-5-methyloxazol-4-yl}acetate (15a)

&% 10 (22.7 g, 124 mmol) % CH,Cl, (320 mL) (Z/&#& L, Et;N (52.0 mL, 373 mmol)
W T, =T 30 min fE¥RLZ. BIZ/bE4 19a (9.40 g, 83.8 mmol) % CH,CI,
(130 mL) IZIEfEL, Et;N (13.0 mL, 93.3 mmol) ZNz, /K F, 7oA/ 7 F
(12.0 mL, 92.5 mmol) % 10 °C LA FCiiid FL, [RHET 20 min #H#R%, SRR IZ 10 °C
UG L, AT, SHI2 1 h 1L, RIGHKEK, 1.0 M g Ot fEK T
Veiirt%, Wil (NaSO,) L7z, LT, WA EL, (L&Y 20a # 5 iREY (24.1 g)
5T

BONTZIREY (24.19) LTy (240 mL) (ZiAfRL, ME/KEERE (39.0 mL, 413 mmol),
NMM (36.0 mL, 327 mmol) 1T DMAP (2.00 g, 16.3 mmol) %z, 60-70 °C T 1.5h #if
U2 RONRE n s, SfmEE KE Nz, 2 Ba2oBiL-. AEE2KBIORMESE
KT, o (NaSO,) L7, UL T, Wiz EL, (bEW 2la 25 RE
(7.68 g) Z4537-.

BONTZIRAEY (7.68 g) #hLxl (150 mL) (ZiAf#EL, POCI; (4.0 mL, 43 mmol) %
%, 100 °C T 45 min L. ROISEZE ntk, mKIZEIL, NaHCO; THIFI#% AcOEt
THIH U7z, BAifE A2 KB KO R Thei %, w8 (NaSO,) L, JUE T, AiA R
£ELT=. BONFEBIEE T L 57 4— (n-~F Y IACOEL) THELL, (LAWY 15a
DMEE IR (2.17 g, IR 12%) %1577
'H-NMR (CDCl5) 8: 0.45-0.70 (2H, m), 0.75-1.05 (2H, m), 1.40-1.80 (1H, m), 2.25 (3H, s),
3.46 (2H, s), 3.70 (3H, s), 5.95-6.45 (2H, m). IR (neat) cm™: 1744, 1655, 1537.

{b&¥ 15b—f 1S5 15a O RIEICHEL TERLT-.

Methyl {2-[(E)-2-Cyclobutylvinyl]-5-methyloxazol-4-yl}acetate (15b)
IR 32%. 'H-NMR (CDCI;) &: 1.80-2.01 (4H, m), 2.12-2.24 (2H, m), 2.28 (3H, s), 3.04-3.16
(1H, m), 3.47 (2H, s), 3.70 (3H, s), 6.13 (1H, dd, J = 15.9, 1.5 Hz), 6.72 (1H, dd, J = 15.9, 7.1
Hz). IR (neat) cm™: 1746, 1644, 1610, 1534.

Methyl {2-[(E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}acetate (15c)
IR 30%. 'H-NMR (CDCl5) 8: 1.10-2.00 (8H, m), 2.27 (3H, s), 2.35-2.78 (1H, m), 3.47 (2H,
s), 3.70 (3H, s), 6.16 (1H, d, J = 16.0 Hz), 6.62 (1H, dd, J = 16.0, 7.5 Hz). IR (neat) cm™: 2953,
2870, 1746, 1659, 1643, 1551, 1535.

Methyl {2-[(E)-2-Cyclohexylvinyl]-5-methyloxazol-4-yl}acetate (15d)
IV 38%. 'H-NMR (CDCls) &: 0.80-2.40 (11H, m), 2.27 (3H, s), 3.47 (2H, s), 3.70 (3H, s),
6.14 (1H, d, J = 16.0 Hz), 6.60 (1H, dd, J = 16.0, 6.3 Hz). IR (neat) cm™: 1746, 1643, 1533.

Methyl (2-Cyclohexylidenemethyl-5-methyloxazol-4-yl)acetate (15¢€)
IR 23%. 'H-NMR (CDCly) &: 1.40-1.90 (6H, m), 2.00-2.35 (2H, m), 2.60-3.00 (2H, m),
2.27 (3H, s), 3.49 (2H, s), 3.70 (3H, s), 5.95 (1H, s). IR (neat) cm™: 2930, 2855, 1778, 1743,
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1655, 1546, 1520.

Methyl {2-[(2)-2-Cyclopentyl-1-methylvinyl]-5-methyloxazol-4-yl}acetate (15f)
IR 40%. 'H-NMR (CDCl;) &: 1.05-2.15 (8H, m), 2.05 (3H, s), 2.29 (3H, s), 3.16-3.60 (1H,
m), 3.52 (2H, s), 3.71 (3H, s), 5.66 (1H, dd, J = 9.5, 0.9 Hz). IR (neat) cm™: 2593, 2866, 1747,
1645, 1541, 1522.

Methyl [2-(2-Cyclopentylethyl)-5-methyloxazol-4-yl]acetate (15i)

10% Pd-C (300 mg) (Zft&4 15¢ (2.00 g, 8.02 mmol) DA% /—/v (40 mL) &AMz,
i, 0.4 MPa DK T T 15 h #AlKFZIRINL T, Namza ARk, BIET, Wik
FREL, LB 151 ZETeikY (1.86 g) A1F7- 507z 151 (TR 22 L7k D
B Tz,

(E)-3-(1-Methylcyclopentyl)acrylamide (229)

{b&% 199 (12.5 g, 81.0 mmol) {Z SOCI, (18 mL, 0.25 mol) ZhNx, =L T2 h L
72. SOCl, 8=, GOz KiE T 28% 7>E=7/k (50 mL, 0.74 mol) T FL,
FIRT 1 h B#RL7-. KISHE AcOEt THIHL, AifE 4 fafn Bk T, o
(Na;S0y) L, LT, AR U, HBONIEREIC n~F o2z, RiEzEAEL,
{b&® 229 OEGEIE (9.77 g, ULE 79%) %157,

'H-NMR (CDCls) 8: 1.12 (3H, s), 1.30-2.00 (8H, m), 5.20-6.40 (2H, m), 5.75 (1H, d, J = 15.8
Hz), 6.92 (1H, d, J = 15.8 Hz). IR (Nujol) cm™: 3350, 3161, 1668, 1601.

{b&% 22h 13{bE 229 OERIEIZHEL TH LT

(E)-3-(1-Methylcyclohexyl)acrylamide (22h)
I 96%. 'H-NMR (CDCl5) &: 1.03 (3H, s), 1.10-1.75 (10H, m), 5.20-6.20 (2H, m), 5.75 (1H,
d, J = 16.0 Hz), 6.84 (1H, d, J = 16.0 Hz). IR (Nujol) cm™: 3339, 3186, 2928, 2853, 1672, 1638,
1609.

Methyl {5-Methyl-2-[(E)-2-(1-methylcyclopentyl)vinyl]oxazol-4-yl}acetate (15g)

{b&% 229 (9.75 g, 63.6 mmol) kL (50 mL) |ZI&&EL, b&¥ 23 (175 g,
83.7 mmol) ZMNx, 14 h INEGRRL 72, ftvntk, AcOEt (100 mL) ZhNz, AKIILUEIfI A
WK THER#%, ®8 (NaSOs) L, BIET, WA EL. JohikiEa 7 s~
TT7 4— (n-~FHIACOEt) THRILILAY 159 OWEAREIK (5.40 g, IR 32%) %
7.

'H-NMR (CDCl5) &: 1.12 (3H, s), 1.30-2.00 (8H, m), 2.27 (3H, s), 3.48 (2H, s), 3.71 (3H, s),
6.15 (1H, d, J = 16.5 Hz), 6.71 (1H, d, J = 16.5 Hz). IR (neat) cm™: 2955, 2872, 1746, 1653,
1551.

&4 15h 13L& 159 OERIEIZHEC TE LT,
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Methyl {5-Methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]oxazol-4-yl}acetate (15h)
I 29%. '*H-NMR (CDCls) &: 1.05 (3H, s), 1.20-1.80 (10H, m), 2.28 (3H, s), 3.48 (2H, s),
3.71 (3H, s), 6.15 (1H, d, J = 16.5 Hz), 6.63 (1H, d, J = 16.5 Hz). IR (neat) cm™: 2928, 2853,
1746, 1647.

2-{2-[(E)-2-Cyclopropylvinyl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16a)

t&4% 15a (2.15 g, 9.72 mmol) L2 (30 mL) (Z¥f#EL, -40 °C T 1.5 M DIBAL F
VT EEHE (20.0 mL, 30.0 mmol) ANz, [FE T 1 h L2, ROSHEZ 7K (50 mL) (2
%, =R T 30 min $EEL, ATz ARILT-. A0 2 Ea B A e 2 fafn & X
K THeE%, ¥l (Na,SO,) L, LT, WiEaE L L.

o (1.81 g) & CH,Cly (20 mL) (Z¥EfiEL, JKE T, Et:N (1.76 mL, 12.6 mmol)
BLORAX 2V R=)L 70T 4K (MsCI) (0.90 mL, 12 mmol) ZiNz, [F{ET 20 min fii#RL
7. BOSRZ 10% 7= gk KO &K TR, o (NaSO,) L, BIE T, &
WA LU, SONTREEIT7 70~ T 57 40— (n-~F % IAcOEt) CTHERLL, (L&
¥ 16a OWFELHIRY (1.67 g, LK 63%) &157-.

'H-NMR (CDCl5) &: 0.50-0.70 (2H, m), 0.75-1.10 (2H, m), 1.40-1.80 (1H, m), 2.25 (3H, 3),
2.85 (2H, t, J = 6.6 Hz), 2.93 (3H, s), 4.44 (2H, t, J = 6.6 Hz), 5.95-6.40 (2H, m). IR (neat)
cm'™: 1655, 1538.

{b&% 16b-i 13fbAM 16a DOEMIEITHEC THE LT,

2-{2-[(E)-2-Cyclobutylvinyl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16b)
% 63%. '"H-NMR (CDCls) &: 1.77-2.01 (4H, m), 2.12-2.23 (2H, m), 2.27 (3H, s), 2.86 (2H,
t, J = 6.6 Hz), 2.94 (3H, s), 3.04-3.16 (1H, m), 4.45 (2H, t, J = 6.6 Hz), 6.10 (1H, dt, J = 16.1,
1.4 Hz), 6.71 (1H, dt, J = 16.1, 7.1 Hz). IR (neat) cm™: 1645, 1533.

2-{2-[(E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16c¢)
% 68%. "H-NMR (CDCls) 8: 1.20-2.00 (8H, m), 2.26 (3H, s), 2.36-2.78 (1H, m), 2.86 (2H,
t,J = 6.6 Hz), 2.94 (3H, s), 4.44 (2H, 1, J = 6.6 Hz), 6.14 (1H, d, J = 15.8 Hz), 6.62 (1H, dd, J =
15.8, 7.5 Hz). IR (neat) cm™: 2955, 2870, 1736, 1645, 1533.

2-{2-[(E)-2-Cyclohexylvinyl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16d)
I 33%. 'H-NMR (CDCI;) 8: 0.85-2.50 (11H, m), 2.26 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.94
(3H, s), 4.44 (2H, t,J = 6.6 Hz), 6.11 (1H, d, J = 16.1 Hz), 6.46 (1H, dd, J = 16.1, 6.6 Hz). IR
(neat) cm™: 1643, 1533.

2-(2-Cyclohexylidenemethyl-5-methyloxazol-4-yl)ethyl Methanesulfonate (16e)
I 69%. 'H-NMR (CDCl;) &: 1.40-1.90 (6H, m), 2.00-2.35 (2H, m), 2.60-3.00 (2H, m),
2.26 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.93 (3H, s), 4.46 (2H, t, J = 6.6 Hz), 5.95 (1H, s). IR
(neat) cm™: 1651, 1545,

2-{2-[(2)-2-Cyclopentyl-1-methylvinyl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16f)
¢ = 88%. 'H-NMR (CDCI;) 8: 1.08-2.06 (8H, m), 2.04, (3H, s), 2.29 (3H, s), 2.89 (2H, t, J =
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6.6 Hz), 2.94 (3H, s), 3.12-3.61 (1H, m), 4.47 (2H, t, J = 6.6 Hz), 5.67 (1H, dd, J = 9.5, 1.2 Hz).
IR (neat) cm™: 3630, 3416, 3020, 2953, 2866, 1645, 1522.

2-{5-Methyl-2-[(E)-2-(1-methylcyclopentyl)vinylJoxazol-4-yl}ethyl Methanesulfonate
(169)
IV 96%. 'H-NMR (CDClI;) 8: 1.06 (3H, s), 1.20-1.80 (8H, m), 2.28 (3H, s), 2.87 (2H, 1, J =
6.7 Hz), 2.95 (3H, s), 4.45 (2H, t, J = 6.7 Hz), 6.12 (1H, d, J = 16.5 Hz), 6.63 (1H, d, J = 16.5
Hz). IR (neat) cm™: 2928, 2852, 1645, 1531.

2-{5-Methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]oxazol-4-yl}ethyl Methanesulfonate (16h)
IR 81%. *H-NMR (CDCI5) &: 1.15 (3H, s), 1.35-1.90 (10H, m), 2.27 (3H, s), 2.86 (2H, t, J =
6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.13 (1H, d, J = 16.3 Hz), 6.71 (1H, d, J = 16.3
Hz). IR (neat) cm™: 2957, 2871, 1645, 1551, 1533.

2-[2-(2-Cyclopentylethyl)-5-methyloxazol-4-yl]ethyl Methanesulfonate (16i)
% 63%. 'H-NMR (CDCl;) &: 1.06-1.18 (2H, m), 1.46-1.65 (4H, m), 1.68-1.83 (5H, m),
2.23 (3H,s), 2.67 (2H,t, J = 7.8 Hz), 2.84 (2H, t, J = 6.8 Hz), 2.94 (3H, s), 442 (2H,t,J = 6.8
Hz). IR (neat) cm™: 1738, 1653, 1578.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(E)-2-cyclopropylvinyl]-5-methyloxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17a)

&% 1a (1.25 g, 4.07 mmol), 16a (1.65 g, 6.08 mmol), n-Bu,NF-nH,0O (250 mg) L
K,COj3 (1.70 g, 12.3 mmol) 2k (40 mL) %1%, 90 °C T 12 h i L7, Jmtk, X
JEHRIZ ACOEt ZiNz, /KIBL UM BHI/K Tl s, fofft (NaSO,) L, JUE T, Wika
BELE SoniEiEzhobra~v 777 0— (n-~FH 2 JAcOEt) THELL, (L&Y
17a DAY (1.95¢9, IR 80%) %157~

'H-NMR (CDCl3) &: 0.50-0.70 (2H, m), 0.75-1.10 (2H, m), 1.40-1.80 (10H, m), 2.26 (3H, s),
2.86 (2H, t, J = 6.6 Hz), 2.95-3.25 (2H, m), 3.61 (3H, s), 4.16 (2H, t, J = 6.6 Hz), 4.25-5.20
(3H, m), 5.95-6.40 (2H, m), 6.55-6.80 (2H, m), 7.01 (1H, d, J = 8.6 Hz). IR (neat) cm™: 1742,
1699, 1655, 1614, 1587, 1535, 1506.

e 17b-i 1 XLEW 17a O RIEICHEL TE L.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(E)-2-cyclobutylvinyl]-5-methyloxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17b)
I 87%. 'H-NMR (CDCl,) 8: 1.45 (4.5H, s), 1.52 (4.5H, s), 1.77-2.01 (4H, m), 2.12-2.23
(2H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.02-3.21 (3H, m), 3.60 (1.5H, s), 3.62 (1.5H, s),
4.14 (2H, t, J = 6.6 Hz), 4.41 and 4.64 (1H, AB-q, J = 16.4 Hz), 4.46 and 4.67 (1H, AB-q, J =
16.4 Hz), 4.74 (0.5H, t, J = 5.6 Hz), 5.10 (0.5H, dd, J = 5.6, 2.7 Hz), 6.11 (1H, d, J = 16.1 Hz),
6.58-6.75 (3H, m), 7.01 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1743, 1699, 1615, 1533, 1506.
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Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(E)-2-cyclopentylvinyl]-5-methyl-oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17¢c)
V=& 80%. ‘H-NMR (CDCl3) &: 1.20-2.00 (17H, m), 2.27 (3H, s), 2.34-2.74 (1H, m), 2.86 (2H,
t, J=6.6 Hz), 2.99-3.20 (2H, m), 3.61 (3H, s), 4.12 (2H, t, J = 6.6 Hz), 4.24-5.20 (3H, m), 6.15
(1H, d, J = 16.1 Hz), 6.61 (1H, dd, J = 16.1, 7.5 Hz), 6.53-6.80 (2H, m), 7.01 (1H, d, J = 8.3
Hz). IR (neat) cm™: 2955, 2970, 1742, 1699, 1614, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(E)-2-cyclohexylvinyl]-5-methyloxazol-4-y1}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17d)
V=& 91%. 'H-NMR (CDCls) &: 0.80-2.10 (19H, m), 2.00-2.40 (4H, m), 2.86 (2H, t, J = 6.7
Hz), 2.95-3.25 (2H, m), 3.61 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.25-5.20 (3H, m), 6.13 (1H, d, J
= 16.0 Hz), 6.35-6.80 (3H, m), 7.01 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1742, 1703, 1614, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2-cyclohexylidenemethyl-5-methyloxazol-4-yl)-
ethoxy]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17¢e)
V=& quant. '"H-NMR (CDCl,) &: 1.35-1.95 (15H, m), 2.00-2.35 (5H, m), 2.60-3.00 (2H, m),
2.87 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.6 Hz), 4.25-5.25
(3H, m), 5.94 (1H, s), 6.55-6.80 (2H, m), 7.01 (1H, d, J = 8.4 Hz). IR (neat) cm™: 2977, 2930,
2855, 1741, 1701, 1654, 1643, 1613, 1546, 1507.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(Z2)-2-cyclopentyl-1-methyl]vinyl}-5-methyl-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17f)
V=& quant. ‘H-NMR (CDCl5) &: 1.10-2.05 (17H, m), 2.05 (3H, s), 2.30 (3H, s), 2.90 (2H, t, J
= 6.8 Hz), 3.00-3.20 (2H, m), 3.20-3.60 (1H, m), 3.62 (3H, s), 4.16 (2H, t, J = 6.6 Hz), 4.28-
5.25 (3H, m), 5.65 (1H, d, J = 9.6 Hz), 6.58-6.83 (2H, m), 7.02 (1H, d, J = 8.4 Hz). IR (neat)
cm™: 3464, 2928, 2870, 1742, 1699, 1645, 1614, 1587, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclopentyl)vinyl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17g)
V=R 99%. 'H-NMR (CDCl5) &: 1.15 (3H, s), 1.25-2.00 (17H, m), 2.28 (3H, s), 2.87 (2H,t,J =
6.8 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.8 Hz), 4.45-5.30 (3H, m), 6.14 (1H,
d, J = 16.3 Hz), 6.60-6.90 (3H, m), 7.01 (1H, d, J = 8.6 Hz). IR (neat) cm™: 2934, 2872, 1740,
1699, 1647, 1616, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]oxazol-
4-yltethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17h)
V=& quant. ‘H-NMR (CDCI5) &: 1.05 (3H, s), 1.10-1.80 (19H, m), 2.28 (3H, s), 2.87 (2H, t, J
= 6.6 Hz), 2.95-3.20 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.6 Hz), 4.25-5.25 (3H, m), 6.14
(1H, d, J = 16.5 Hz), 6.60-6.85 (3H, m), 7.01 (1H, d, J = 8.6 Hz). IR (neat) cm™: 2928, 2853,
1742, 1701, 1616, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-{2-[2-(2-cyclopentylethyl)-5-methyloxazol-4-yl]ethoxy}-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17i)
V=& quant. '"H-NMR (CDCl,) &: 1.06-1.16 (2H, m), 1.44-1.64 (13H, m), 1.70-1.83 (5H, m),
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2.23 (3H, s), 2.67 (2H, t, J = 7.8 Hz), 2.84 (2H, t, J = 6.8 Hz), 3.02-3.21 (2H, m), 3.60 (1.5H, s),
3.63 (1.5H, s), 4.07-4.17 (2H, m), 4.36-4.50 (1H, m), 4.58-4.77 (1.5H, m), 5.07-5.14 (0.5H,
m), 6.58-6.75 (2H, m), 7.01 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1741, 1703, 1653, 1614, 1578,
15086.

Methyl (S)-7-(2-{2-[(E)-2-Cyclopropylvinyl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24a)

{b&% 17a (1.93 g, 4.00 mmol) Z=FE (10 mL) (Z¥EMEL, KT, fafnEbkFEAV 7

msx/—bv (IPA) ¥R (1.20 mL) Zhnz, =R T 30 min HFEL7-. KIGHKIZ AcOEt
(100 mL) Zhnz, gafnsE K THhNE, 2 BEoRtL7-. AE LMK Tz,
HilE (NaSOg) L7z, JIET, W EL, (LB 24a OWFHAIRY (141 g, I
92%) #157-.
'H-NMR (CDCls) &: 0.50-0.70 (2H, m), 0.75-1.10 (2H, m), 1.40-1.80 (1H, m), 2.25 (3H, 9),
2.85 (2H, t, J = 6.6 Hz), 2.90-3.10 (2H, m), 3.60-3.80 (4H, m), 4.04 (2H, s), 4.16 (2H, t, J = 6.6
Hz), 5.95-6.40 (2H, m), 6.54 (1H, d, J = 2.4 Hz), 6.69 (1H, dd, J = 8.3, 2.4 Hz), 6.99 (1H, d, J =
8.3 Hz). IR (neat) cm™: 1738, 1651, 1614, 1583, 1537, 1504.

{bEY 24b-i 13MLEM 24a DERIEIZHEC THE LT,

Methyl (S)-7-(2-{2-[(E)-2-Cyclobutylvinyl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-tetra-

hydroisoquinoline-3-carboxylate (24b)

V=R 94%. 'H-NMR (CDCls) &: 1.76 (1H, br-s), 1.77-2.01 (4H, m), 2.12-2.23 (2H, m), 2.28
(3H, s), 2.86 (1H, dd, J = 15.9, 10.2 Hz), 2.87 (2H, t, J = 6.8 Hz), 3.01 (1H, dd, J = 15.9, 4.4
Hz), 3.04-3.15 (1H, m), 3.71 (1H, dd, J = 10.2, 4.4 Hz), 3.77 (3H, s), 4.02 (1H, d, J = 16.1 Hz),
4.07 (1H, d, J = 16.1 Hz), 4.14 (2H, t, J = 6.8 Hz), 6.11 (1H, dd, J = 16.1, 1.2 Hz), 6.54 (1H, d,
J = 2.4 Hz), 6.64-6.76 (2H, m), 6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1739, 1644, 1615,
1583, 1505.

Methyl (S)-7-(2-{2-[(E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24c)
V=& 98%. 'H-NMR (CDCl;) &: 1.20-1.97 (8H, m), 1.99 (1H, s), 2.27 (3H, s), 2.30-2.77 (1H,
m), 2.86 (2H, t, J = 6.7 Hz), 2.80-3.10 (2H, m), 3.60-3.83 (1H, m), 3.76 (3H, s), 3.95-4.34 (4H,
m), 6.15 (1H, d, J = 16.0 Hz), 6.41-6.80 (3H, m), 6.99 (1H, d, J = 8.4 Hz). IR (neat) cm™: 3344,
2951, 2870, 2777, 2740, 1659, 1643, 1612, 1504.

Methyl (S)-7-(2-{2-[(E)-2-Cyclohexylvinyl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24d)
I 92%. 'H-NMR (CDCl5) &: 0.80-2.45 (12H, m), 2.27 (3H, s), 2.70-3.20 (2H, m), 2.86 (2H,
t, J = 6.8 Hz), 3.55-3.85 (1H, m), 3.76 (3H, s), 4.04 (2H, s), 4.14 (2H, t, J = 6.8 Hz), 6.12 (1H, d,
J =16.0 Hz), 6.40-6.80 (3H, m), 6.99 (1H, d, J = 8.4 Hz). IR (neat) cm™: 1740, 1612, 1504.

Methyl (S)-7-[2-(2-Cyclohexylidenemethyl-5-methyloxazol-4-yl)ethoxy]-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24e)
IX# 94%. 'H-NMR (CDCl3) &: 1.35-1.95 (6H, m), 2.00-2.35 (2H, m), 2.60-3.00 (2H, m),
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2.16 (1H, s), 2.27 (3H, ), 2.70-3.10 (4H, m), 3.50-3.70 (1H, m), 3.76 (3H, s), 4.05 (2H, s),
4.15 (2H, t, J = 6.8 Hz), 5.94 (1H, s), 6.55 (1H, d, J = 1.5 Hz), 6.70 (1H, dd, J = 8.3, 1.5 Hz),
6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 3344, 2929, 2854, 1740, 1653, 1645, 1612, 1545, 1505.

Methyl (S)-7-(2-{2-[(Z)-2-Cyclopentyl-1-methylvinyl]-5-methyloxazol-4-yl}-ethoxy)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (24f)
V= quant. 'H-NMR (CDClI3) &: 1.09-2.09 (9H, m), 2.04 (3H, s), 2.29 (3H, s), 2.85-3.04 (4H,
m), 3.16-3.60 (1H, m), 3.60-3.75 (1H, m), 3.76 (3H, s), 4.05 (2H, s), 4.16 (2H, t, J = 6.5 Hz),
5.64 (1H, d, J = 9.5 Hz), 6.46-6.80 (2H, m), 7.00 (1H, d, J = 8.2 Hz). IR (neat) cm™: 3346, 2951,
2868, 1740, 1643, 1612, 1504.

Methyl (S)-7-(2-{5-Methyl-2-[(E)-2-(1-methylcyclopentyl)vinyl]oxazol-4-yl}-ethoxy)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (24g)
I¢#% 93%. 'H-NMR (CDCls) &: 1.14 (3H, s), 1.30-1.94 (8H, m), 2.28 (3H, s), 2.31 (1H, 9),
2.65-3.25 (4H, m), 3.60-3.80 (1H, m), 3.76 (3H, s), 4.08 (2H, s), 4.14 (2H, t, J = 6.8 Hz), 6.14
(1H, d, J = 16.3 Hz), 6.50-6.80 (3H, m), 6.99 (1H, d, J = 8.1 Hz). IR (neat) cm™: 3323, 2955,
2872, 1736, 1618, 1531, 1506.

Methyl (S)-7-(2-{5-Methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]oxazol-4-yl}-ethoxy)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (24h)
V=& 97%. 'H-NMR (CDCls) &: 1.05 (3H, s), 1.20-1.80 (10H, m), 1.97 (1H, s), 2.28 (3H, s),
2.87 (2H, t, J = 6.8 Hz), 2.90-3.05 (2H, m), 3.60-3.80 (1H, m), 3.76 (3H, s), 4.04 (2H, s), 4.15
(2H, t, J = 6.8 Hz), 6.14 (1H, d, J = 16.5 Hz), 6.55-6.85 (3H, m), 6.99 (1H, d, J = 8.6 Hz). IR
(neat) cm™: 3346, 2926, 2851, 1740, 1645, 1612, 1531, 1504.

Methyl (S)-7-{2-[2-(2-Cyclopentylethyl)-5-methyloxazol-4-yl]ethoxy}-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24i)
V=R 90%. 'H-NMR (CDCls) &: 1.03-1.19 (2H, m), 1.45-1.64 (4H, m), 1.68-1.83 (5H, m),
2.20-2.27 (4H, m), 2.67 (2H, t, J = 7.8 Hz), 2.82-2.91 (3H, m), 3.01 (1H, dd, J = 15.8, 4.6 Hz),
3.72 (1H, dd, J = 10.2, 4.6 Hz), 3.77 (3H, s), 4.00-4.16 (4H, m), 6.55 (1H, d, J = 2.2 Hz), 6.70
(1H, dd, J = 8.3, 2.2 Hz), 6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1742, 1653, 1612, 1578, 1504.

Methyl (S)-7-(2-{2-[(E)-2-Cyclopropylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E, 4E)-
hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25a)

{b&% 24a (1.39 g, 3.63 mmol) % CH,Cl, (15 mL) (ZIAfi#L, K& F, Et;N (0.76 mL

5.5 mmol) XD (2E4E)-~FH = /()L raTAR (570 mg, 4.37 mmol) ZZ, [FIET
30 min fHFRLIZ. ROGIRA KB L OB AR CHeif#%, ol (Na,SO,) L, HE T, &
AL, SoNT-EEE 17 L0~ T7 4— (n-~FH 2 IAcOEt) THHRIL, 1b&
¥) 25a O (1.42 g, IR 82%) Z157-.
'H-NMR (CDCl3) 8: 0.50-0.70 (2H, m), 0.75-1.10 (2H, m), 1.40-1.80 (1H, m), 1.80-2.00 (3H,
m), 2.26 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.60 (3H, s), 4.16 (2H,t,J = 6.6
Hz), 4.40-5.20 (2H, m), 5.40-5.65 (1H, m), 5.80-6.50 (5H, m), 6.60-6.85 (2H, m), 7.03 (1H, d,
J=8.4Hz), 7.20-7.55 (1H, m). IR (neat) cm™: 1738, 1653, 1628, 1614, 1535, 1506.
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Methyl (S)-7-(2-{2-[(E)-2-Cyclobutylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25b)
IV 88%.'H-NMR (CDCls) 8: 1.79-1.99 (7H, m), 2.13-2.23 (2H, m), 2.28 (3H, s), 2.87 (2H, t,
J =6.6 Hz), 3.04 (0.66H, dd, J = 14.9, 5.8 Hz), 3.07-3.28 (1.68H, m), 3.15 (0.66H, dd, J = 14.9,
3.4 Hz), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.52 and 4.93 (0.68H, AB-q, J = 17.6 Hz), 4.70
and 4.77 (1.32H, AB-q, J = 15.4 Hz), 4.87-4.93 (0.34H, m), 5.53 (0.66H, dd, J = 5.8, 3.4 Hz),
6.06-6.36 (3H, m), 6.11 (1H, d, J = 16.1 Hz), 6.63 (1H, br-s), 6.67-6.75 (2H, m), 7.03 (1H, d, J
= 8.3 Hz), 7.34 (1H, dd, J = 14.7, 10.8 Hz). IR (neat) cm™: 1739, 1652, 1627, 1606, 1532, 1505.

Methyl (S)-7-(2-{2-[(Z)-2-Cyclopentyl-1-methylvinyl]-5-methyloxazol-4-yl}-ethoxy)-2-
[(2E,4E)-hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25f)
I¢#% 85%. 'H-NMR (CDCls) &: 1.20-2.15 (14H, m), 2.29 (3H, s), 2.90 (2H, t, J = 6.9 Hz),
3.00-3.22 (2H, m), 3.22-3.70 (4H, m), 4.16 (2H, t, J = 6.6 Hz), 4.33-5.65 (3H, m), 5.65 (1H, d,
J = 9.6 Hz), 6.00-6.86 (5H, m), 7.04 (1H, d, J = 8.3 Hz), 7.16-7.62 (1H, m). IR (neat) cm™:
3464, 2953, 2868, 1740, 1653, 1628, 1614, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclopentyl)vinyl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25g)
V=& 87%. 'H-NMR (CDCl5) &: 1.14 (3H, s), 1.40-2.00 (11H, m), 2.28 (3H, s), 2.88 (2H, t, J =
6.8 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.16 (2H, t, J = 6.8 Hz), 4.50-5.20 (2H, m), 5.40-5.60
(1H, m), 6.00-6.50 (4H, m), 6.60-6.90 (3H, m), 6.99 (1H, d, J = 8.1 Hz), 7.15-7.55 (1H, m). IR
(neat) cm™: 1740, 1653, 1616, 1531, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25h)
V=R 99%. 'H-NMR (CDCl,) &: 1.05 (3H, s), 1.40-1.80 (10H, m), 1.86 (3H, d, J = 4.9 Hz),
2.29 (3H, s), 2.88 (2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.60 (3H, s), 4.16 (2H, t, J = 6.8 Hz),
4.55-5.20 (2H, m), 5.45-5.65 (1H, m), 6.00-6.50 (4H, m), 6.60-6.90 (3H, m), 7.04 (1H, d, J =
8.6 Hz), 7.20-7.55 (1H, m). IR (neat) cm™: 2928, 2853, 1740, 1653, 1628, 1616, 1531, 1506.

Methyl (S)-7-(2-{2-[(E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-
hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25c¢)

{bA&% 24c (9.46 g, 23.0 mmol) % CH,Cl, (100 mL) IZ¥EfiEL, K& T, VLB R
(2.70 g, 24.1 mmol) 3L EDC-HCI (5.20 g, 27.1 mmol) Z iz, =RIE T 1.5 h fHEHRL-.
FOG#KZ K 36 KO &K THaF#%, ol (NaSOs) L, UL T, Wita =L, 556
NI E T LI~ T T7 4— (n-~FH U IACOEY) THEIL, {LAY 25¢ DI HNR
Y (7549, LK 64%) ZHe7-.

'H-NMR (CDCl3) 8: 1.20-1.97 (11H, m), 2.27 (3H, s), 2.40-2.75 (1H, m), 2.86 (2H, t, J = 6.5
Hz), 3.00-3.22 (2H, m), 3.59 (3H, s), 4.14 (2H, t, J = 6.5 Hz), 4.36-5.00 (2H, m), 5.40-5.60
(1H, m), 6.07-6.80 (7H, m), 7.03 (1H, d, J = 8.4 Hz), 7.13-7.50 (1H, m). IR (neat) cm™: 3464,
2953, 2870, 1740, 1657, 1628, 1605, 1506.
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Methyl (S)-7-(2-{2-[(E)-2-Cyclohexylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25d)
I 77%. 'H-NMR (CDCl5) 8: 0.85-2.45 (17H, m), 2.87 (2H, t, J = 6.8 Hz), 3.00-3.35 (2H,
m), 3.59 (3H, s), 4.15 (2H, t, J = 6.8 Hz), 4.30-5.65 (3H, m), 6.00-7.55 (8H, m), 7.03 (1H, d, J
= 8.4 Hz). IR (neat) cm™: 1745, 1614, 1531, 1506.

Methyl (S)-7-[2-(2-Cyclohexylidenemethyl-5-methyloxazol-4-yl)ethoxy]-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25e)
V=R 92%. 'H-NMR (CDCls) &: 1.45-1.80 (6H, m), 1.80-2.00 (3H, m), 2.00-2.35 (2H, m),
2.60-3.00 (2H, m), 2.27 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.59 (3H, s), 4.15
(2H, t, J = 6.8 Hz), 4.45-5.20 (2H, m), 5.40-5.70 (1H, m), 5.94 (1H, s), 5.95-6.50 (3H, m),
6.60-6.90 (2H, m), 7.04 (1H, d, J = 8.2 Hz), 7.15-7.55 (1H, m). IR (neat) cm™: 2930, 2855,
1740, 1657, 1628, 1614, 1545, 1506.

Methyl (S)-7-{2-[2-(2-Cyclopentylethyl)-5-methyloxazol-4-yl]ethoxy}-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25i)
V=R 87%. 'H-NMR (CDCls) &: 1.04-1.17 (2H, m), 1.45-1.66 (4H, m), 1.69-1.82 (5H, m),
1.83-1.92 (3H, m), 2.24 (3H, s), 2.67 (2H, t, J = 7.8 Hz), 2.85 (2H, t, J = 6.6 Hz), 3.01-3.29
(2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.45-5.00 (2H, m), 5.50-5.60 (1H, m), 6.08-6.37
(3H, m), 6.60-6.78 (2H, m), 7.03 (1H, d, J = 8.5 Hz), 7.33 (1H, dd, J = 14.6, 10.7 Hz). IR (neat)
cm™: 1740, 1655, 1628, 1578, 1506.

(S)-7-(2-{2-[(E)-2-Cyclopropylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18a)

{b&% 25a (1.40 g, 2.03 mmol) %z THF-A¥/—/ L (3:1, 20 mL) (2 fi#L, 1.0 M LiOH
7K (9.0 mL, 9.0 mmol) Z/Nz, IR T 1 hFHLZ. BOSHKIZ 6.0 M SERRZ I FErEEL,
T T, WA AL 5675k %E AcOEt THIHL, A2 KB L OMEf R K
T4, Hol (NaSOs) L, LT, WA AL, Bohkikz A%/ —/L (20
mL) ZIRMRL, t-7F /L 73 (0.60 mL, 5.7 mmol) FX¥ i-Pr,0 (100 mL) Zhnx, Ko F
0.5 h FEFRL7-. ATHHE AL, 18a D EEAE A (1.20 g, ULZE 76%) % 157-.

m.p. 169-171°C. [oc]ZDO -13.0 (¢ 1.00, CHCls). "H-NMR (CDClI3) &: 0.50-0.70 (2H, m), 0.75—
1.10 (2H, m), 0.98 (9H, s), 1.40-1.80 (1H, m), 1.80-2.00 (3H, m), 2.25 (3H, s), 2.84 (2H, t,J =
6.6 Hz), 2.90-3.40 (2H, m), 4.16 (2H, t, J = 6.6 Hz), 4.25-5.45 (3H, m), 5.60-6.75 (8H, m),
6.60-6.85 (2H, m), 6.96 (1H, d, J = 7.9 Hz), 7.05-7.35 (1H, m). IR (Nujol) cm™: 1652, 1624,
1601, 1587, 1504. MS m/z: 463 [M+H]". Anal. Calcd for C,H3N,Os-C4H1;N-0.6H,0: C,
68.13; H, 7.78; N, 7.69.Found: C, 67.88; H, 7.54; N, 7.62.

{b&% 18b-i LAWY 18a DA RRIEICHEL TE L.
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(S)-7-(2-{2-[(E)-2-Cyclobutylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18b)

IV 75%. AR, mp. 167-169.5 °C. [m]zDO -26.5 (¢ 1.00, CHCIs). 'H-NMR (CDCl;) &:
1.01 (9H, s), 1.77-2.01 (4H, m), 1.79 (1.5H, d, J = 6.4 Hz), 1.85 (1.5H, d, J = 6.8 Hz), 2.13-
2.23 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.85-3.21 (5H, m), 4.09 (1H, t, J = 6.4 Hz), 4.10
(1H, t, J = 6.4 Hz), 4.45 and 4.92 (1H, AB-q, J = 17.6 Hz), 4.65 and 4.70 (1H, AB-q, J = 16.4
Hz), 4.61-4.65 (0.5H, m), 5.00-5.05 (0.5H, m), 5.10-5.80 (3H, m), 5.97-6.36 (4H, m), 6.56—
6.74 (3H, m), 6.93 (0.5H, d, J = 8.3 Hz), 6.97 (0.5H, d, J = 8.3 Hz), 7.17 (0.5H, dd, J = 14.4,
10.7 Hz), 7.20 (0.5H, dd, J = 14.4, 10.7 Hz). IR (Nujol) cm™: 1653, 1626, 1587, 1553, 1506.
MS m/z: 477 [M+H]". Anal. Calcd for CpgH3,N,05-C4H1:N-0.5H,0: C, 68.79; H, 7.94; N, 7.52.
Found: C, 68.76; H, 7.79; N, 7.45.

(S)-7-(2-{2-[(E)-2-Cyclopentylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18c)

V=R 64%. [[E K. m.p. 115-118 °C (dec.). [oc]ZD0 -18.2 (c 1.00, CHCls). 'H-NMR (CDCls)
8: 0.99 (9H, s), 1.20-2.05 (11H, m), 2.27 (3H, s), 2.38-2.73 (1H, m), 2.85 (2H, t, J = 6.5 Hz),
2.90-3.40 (2H, m), 4.10 (2H, t, J = 6.5 Hz), 4.26-5.20 (3H, m), 5.86-7.38 (12H, m). IR (Nujol)
cm: 3464, 2731, 2631, 2544, 1653, 1626, 1553, 1506. MS m/z: 491 [M+H]". Anal. Calcd for
CueH34N,0s-C,H:N: C, 70.31; H, 8.05; N, 7.45. Found: C, 70.29; H, 7.92; N, 7.45.

(S)-7-(2-{2-[(E)-2-Cyclohexylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18d)

I 82%. HEE R, mp. 170.5-173 °C. [oc]ZE? -19.2 (c 1.00, CHCIs). *H-NMR (CDCl,) &:
0.98 (9H, s), 1.00-2.40 (14H, m), 2.27 (3H, s), 2.85 (2H, t, J = 6.8 Hz), 2.90-3.30 (2H, m), 4.10
(2H, t, J = 6.8 Hz), 4.20-5.20 (3H, m), 5.80-7.45 (12H, m). IR (Nujol) cm™: 2739, 2635, 2548,
1655, 1630, 1560, 1506. MS m/z: 505 [M+H]". Anal. Calcd for C3oH3sN20s-C4H1;N-0.6H,0: C,
69.38; H, 8.25; N, 7.14. Found: C, 69.19; H, 8.10; N, 7.18.

(S)-7-[2-(2-Cyclohexylidenemethyl-5-methyloxazol-4-yl)ethoxy]-2-[(2E,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18e)

I 72%. P EE AR, mp. 161.5-163.5 °C. [oc]ZD0 -23.5 (¢ 1.00, CHCI5). *H-NMR (CDCls)
6: 1.01 (9H, s), 1.45-1.75 (6H, m), 1.75-2.00 (3H, m), 2.00-2.40 (2H, m), 2.65-3.00 (2H, m),
2.27 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.90-3.30 (2H, m), 4.12 (2H, t, J = 6.6 Hz), 4.25-5.20
(3H, m), 5.94 (1H, s), 5.95-7.40 (10H, m). IR (Nujol) cm™: 2631, 1542, 1652, 1624, 1549, 1506.
MS m/z: 491 [M+H]". Anal. Calcd for CyH34N,05-C4H;3N-1.0H,0: C, 68.13; H, 8.14; N, 7.22.
Found: C, 68.31; H, 7.99; N, 7.35.

(S)-7-(2-{2-[(2)-2-Cyclopentyl-1-methylvinyl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-
hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18f)

5 65%. A, mp. 131.5-133.5 °C. [ -13.0 (c 1.00, CHCL,). 'H-NMR (CDCI,) :
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0.98 (9H, s), 1.10-2.10 (11H, d, J = 6.6 Hz), 2.05 (3H, s), 2.29 (3H, s), 2.89 (2H, t, J = 6.7 Hz),
2.90-3.20 (2H, m), 3.10-3.70 (1H, m), 4.12 (2H, t, J = 6.7 Hz), 4.25-5.20 (3H, m), 5.64 (1H, d,
J = 9.5 Hz), 5.90-7.53 (10H, m). IR (Nujol) cm™: 3017, 2735, 2623, 2523, 1653, 1626, 1593,
1537. MS m/z: 505 [M+H]". Anal. Calcd for C3,H3sN,0s-C,H1;N-0.5H,0: C, 69.60; H, 8.25; N,
7.16. Found: C, 68.69; H, 8.26; N, 7.14.

(S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclopentyl)vinyl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18g)
IR 81%. H[EA, m.p. 145-147.5 °C. 'H-NMR (CDCl;) 8: 0.99 (9H, s), 1.14 (3H, s),
1.30-2.05 (11H, m), 2.28 (3H, s), 2.86 (2H, t, J = 6.8 Hz), 2.90-3.40 (2H, m), 4.11 (2H, t,J =
6.8 Hz), 4.25-5.30 (3H, m), 5.80-7.40 (12H, m). IR (Nujol) cm™: 2632, 2543, 2212, 1634, 1549,
1504. MS m/z: 505 [M+H]". Anal. Calcd for C3,HzsN,Os-C4H1;N-0.5H,0: C, 69.60; H, 8.25; N,
7.16. Found: C, 69.48; H, 8.07; N, 7.16.

(S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(E)-2-(1-methylcyclohexyl)vinyl]-oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18h)

IR 62%. HE A, m.p. 137.5-140 °C. [OL]ZD0 -17.8 (c 1.00, CHCIs). 'H-NMR (CDCl;) &:
0.97 (9H, s), 1.05 (3H, s), 1.20-2.00 (13H, m), 2.28 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.90-3.40
(2H, m), 4.11 (2H, t, J = 6.6 Hz), 4.25-5.20 (3H, m), 5.80-7.50 (12H, m). IR (Nujol) cm™: 1651,
1622, 1599, 1585, 1547, 1508. MS m/zz 519 [M+H]'. Anal. Calcd for
Ca1HasN20s-C4H1:N-0.2H,0: C, 70.61; H, 8.36; N, 7.06. Found: C, 70.45; H, 8.17; N, 6.96.

(S)-7-{2-[2-(2-Cyclopentylethyl)-5-methyloxazol-4-yl]ethoxy}-2-[(2E,4E)-hexadienoyl]-

1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18i)

IR 78%. HA[EA, mp. 151-153.5 °C. *H-NMR (CDCls) &: 0.99 (9H, s), 1.02-1.18 (2H,
m), 1.42-1.66 (4H, m), 1.68-1.88 (8H, m), 2.24 (3H, s), 2.66 (2H, t, J = 6.3 Hz), 2.78-2.88 (2H,
m), 2.90-3.30 (2H, m), 4.02-4.15 (2H, m), 4.43 (0.4H, d, J = 17.6 Hz), 4.57-4.74 (1.6H, m),
4.96-5.09 (1H, m), 5.95-6.34 (3H, m), 6.40-7.10 (6H, m), 7.13-7.25 (1H, m). IR (Nujol) cm™:
1654, 1626, 1595, 1576, 1539, 1506. MS m/z: 493 [M+H]". Anal. Calcd for
Ca9H3sN,0s5-C4H1:N-0.5H,0: C, 68.96; H, 8.42; N, 7.31. Found: C, 69.12; H, 8.40; N, 7.30.

log D7,

log D7 f1E HPLC {EICEIELT- %, log Dro [EBEEN THH T ER T =UR, R =k
UL, XoBy, 7aE_0By, BTz L BIOINT a8 U AE Y L L
ML, LA B LI OEREYE %2 1% DMSO &7 Eh=k/L 10 pg/mL #AKEL,
10 UL % HPLC 3E{@ICIEAL, BEIHEL TV EBEEIR (pH 7.0)-2%/—/L (8:2) %\
THRFFRFMZHIE L. # LA AR EME ORFFFNOF v\ Ty —T 7 I 5 —%
HEL, ¥y T =T 7 —LEREYE D log Dy LOERILEWD log Dy EERH
L7z,

PPARy BX Tt PPARq 73 = AMEM:
TR L IR CHIE L.
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PTP-1B FHETEM:
B ETCREL T EICHEL CTHIE L.

BEME KK-AY =72 4 HE#® GBI K TER
R CRE L A THIELT.

M KK-AY =72 14 BB 523 ER IO F TG & T/EAH

HEME KK-AY <72 (11 @i, BAZLT) & 1#E 4 Bl CTar he— LR IO AL
ERECHIVAT 72, 0.5% AT /L mn—AERICEE LTk 5%, 1 A 1[E] 4 AKX
RO L, &&&E 24 h 1%, IEEE Ty AORBFARLVER ML, HiRkROHIEF
vh (FAMEE T2 2HVW T/ La—2BL O H TG #llE Lz, £/, v hr—L
REC M AL EREO M E RS KON TG EIZ DWW, SEEDOZEDREETT-T-.

BEMES VT U N DA —IZRBIT B~V A %Y — 5 ACO TEHEICKH321ER

HEYESN T o282 — (10 #ils; BAT ATV —) %21 B 4 el Cav he— L iER
F OSSR ALEREICE AT 72, KY-601 BEDY ni 7% % 0.5% AF /Lo —RIETR
IR, 1 H 11, 7 HRIRER OG- UZ. &k 5 24 h 1%, ~URLeZ—F 1)
72 (50 mglkg) MEMEN I GIC KV REM S, BEERRENIREVER ML 7-. VEBRER TERIMIZLS
WAIER, EEZHIEL, REVFHAXE, ~VLAF Y — L0 EERVHL, ACO %
HELE P iz, avba— LB LERED ACO IEMEMEICOWT, EEDOEDRK
Ex{ToT.

HEME ICR ~URZBITAIMEE, LDEEBIOHERICHTH1EH

HEME ICR ~ 72 (7 i, AARATAT/LL—) & 1 BE5-6 fliLCarbar—L BRI
RMPILE BT 72, KY-601 BXOas 702 0% 05% AF /Lt m— APRTRIZ %
WL, 1H 18,7 HEEROEREG LU EEZ =\ AT L —2 AW B R A RIEICK
DIIELTZ . Re#k$k 5 24 h #%, —/ 27 )L— (100 pg/animal) Z&E#%, ELO (X500
FET, IR AN IR M U7, MR ERREARE UM &L E U7z, E, TRERE
TRIMIZEDZHF%, DEEBIOFEEZNELE. Fo, arha— LR L ERE
DR, DEEBIONTEREICOWT, EHEOEDHRELITT-.

HEPE KK-AY =D A28 5 A 54% Ol i B

HEPE KK-AY =72 (11 #ifis; HARATZ 2T )Ly —) (2 05% AF LB/l —APRIRIC IR
HL7- KY-601 (3 mg/kg) BEWN m 7 Ux (30 mg/kg) Z#k 5L, #5441, 4, 12
BEO 24 h ITBFFIREVERIMU 72, RS WiR B2 5 s ICHEC THIEL, Cmax 35
FOY AUC ZHHLT-.
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BB DRI

{bE%) 15§, 16m BEON 1650t (L5 —FEICFEEHEHL72LEY 15a OAKIEIZHEL TE R
L7z,

Methyl {2-[(1E)-1-Ethylpropen-1-yl]-5-methyloxazol-4-yl}acetate (15j)
V=& 19%. '"H-NMR (CDClI;) &: 1.08 (3H, t, J = 7.5 Hz), 1.81 (3H, d, J = 7.3 Hz), 2.26 (3H, 9),
2.51 (2H, q, J = 7.5 Hz), 3.49 (2H, s), 3.70 (3H, s), 6.49 (1H, g, J = 7.3 Hz). IR (neat) cm™:
1746, 1647, 1535.

Methyl {2-[(1E)-3-Ethylpenten-1-yl]-5-methyloxazol-4-yl}acetate (15q)
I¢#% 18%. 'H-NMR (CDCls) 8: 0.87 (6H, t, J = 7.3 Hz), 1.10-2.15 (5H, m), 2.28 (3H, s), 3.48
(2H, s), 3.71 (3H, s), 6.14 (1H, d, J = 15.8 Hz), 6.41 (1H, dd, J = 15.8, 7.7 Hz). IR (neat) cm™:
1771, 1746, 1643, 1533.

Methyl {5-Methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}acetate (15r)
I 20%. 'H-NMR (CDCI3) &: 0.90 (6H, d, J = 6.1 Hz), 1.14-1.80 (3H, m), 2.22 (2H, g, J =
7.2 Hz), 2.27 (3H, s), 3.47 (2H, s), 3.70 (3H, s), 6.18 (1H, d, J = 15.7 Hz), 6.62 (1H, dt, J = 15.7,
7.7 Hz). IR (neat) cm™: 3445, 2955, 2928, 2870, 2851, 1747, 1645, 1537.

Methyl {5-Methyl-2-[(1E)-3-methylhexen-1-ylJoxazol-4-yl}acetate (155)
V=R 46%. 'H-NMR (CDCI5) 8: 0.90 (3H, t, J = 7.6 Hz), 1.06 (3H, d, J = 6.8 Hz), 1.30-1.38
(4H, m), 2.27 (3H, s), 2.28-2.35 (1H, m), 3.48 (2H, s), 3.71 (3H, s), 6.16 (1H, dd, J = 15.9, 1.2
Hz), 6.51 (1H, dd, J = 15.9, 7.8 Hz). IR (neat) cm™: 2957, 2928, 1747.

Methyl {2-[(1E)-1,5-Dimethylhexen-1-yl]-5-methyloxazol-4-yl}acetate (15t)
IR 34%. *H-NMR (CDCI,) 8: 0.91 (6H, d, J = 6.6 Hz), 1.33 (2H, dt, J = 7.8, 7.0 Hz), 1.55-
1.64 (1H, m), 2.01 (3H, d, J = 1.2 Hz), 2.21 (2H, dt, J = 7.8, 7.3 Hz), 2.27 (3H, s), 3.50 (2H, s),
3.70 (3H, 5), 6.44 (1H, dt, J = 7.3, 1.2 Hz). IR (neat) cm™: 1747, 1647, 1537.

b 22k, 221 BLO 22n—p 13§ =2 LIALAY 229 OB RIEICHEL TERR
L7

2-Methyl-(2E)-pentenamide (22k)
IV 64%. *H-NMR (CDCI3) 8: 1.04 (3H, t, J = 7.5 Hz), 1.84 (3H, s), 2.17 (2H, quintet, J = 7.5
Hz), 5.40-6.60 (2H, m), 6.40 (1H, t, J = 7.5 Hz). IR (Nujol) cm™: 3346, 3177, 1666, 1605.

5-Methyl-(2E)-hexenamide (22n)
I3 90%. 'H-NMR (CDCls) 8: 0.92 (6H, d, J = 6.4 Hz), 1.60-2.10 (1H, m), 2.08 (2H, t, J =
7.0 Hz), 5.60-7.20 (2H, m), 5.87 (1H, d, J = 15.3 Hz), 6.81 (1H, dt, J = 15.3, 7.3 Hz). IR
(Nujol) cm™: 3325, 3171, 1674, 1616.
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4,4-Dimethyl-(2E)-hexenamide (220)
I 79%. 'H-NMR (CDCls) &: 0.81 (3H, t, J = 7.3 Hz), 1.03 (6H, s), 1.40 (2H, g, J = 7.3 H2),
5.10-6.30 (2H, m), 5.72 (1H, d, J = 15.8 Hz), 6.80 (1H, d, J = 15.8 Hz). IR (Nujol) cm™: 3391,
3333, 3196, 1668, 1634, 1607.

5, 5-Dimethyl-(2E)-hexenamide (22p)
I 79%. 'H-NMR (CDCls) &: 0.93 (9H, s), 2.07 (2H, d, J = 7.7 Hz), 5.00-6.60 (2H, m), 5.82
(1H, d, J = 15.4 Hz), 6.88 (1H, dt, J = 15.4, 7.7 Hz). IR (Nujol) cm™: 3352, 3173, 1678, 1622,
1464.

{b&% 15k, 151 L 16n-15p (35 —FITFL#EL7-b &8 159 OB RIEIZHEL TH
L7z,

Methyl {5-Methyl-2-[(1E)-1-methylbuten-1-yl]oxazol-4-yl}acetate (15k)
¢ 29%. 'H-NMR (CDCls) &: 1.06 (3H, t, J = 7.2 Hz), 2.00 (3H, s), 2.10-2.45 (2H, m), 2.26
(3H, s), 3.50 (2H, s), 3.70 (3H, s), 6.45 (1H, dt, J = 7.2, 1.3 Hz).

Methyl {5-Methyl-2-[(1E)-4-methylpenten-1-yl]oxazol-4-yl}acetate (15n)
I 32%. 'H-NMR (CDCls) 8: 0.94 (6H, d, J = 6.4 Hz), 1.50-2.10 (1H, m), 2.11 (2H, t, J =
6.9 Hz), 2.27 (3H, s), 3.50 (2H, s), 3.71 (3H, s), 6.17 (1H, d, J = 16.0 Hz), 6.61 (1H, dt, J = 16.0,
6.9 Hz). IR (Nujol) cm™: 1746, 1643, 1551.

Methyl {2-[(1E)-3,3-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}acetate (150)
V=R 39%. 'H-NMR (CDCI3) &: 0.83 (3H, t, J = 7.3 Hz), 1.06 (6H, s), 1.42 (2H, q, J = 7.3 Hz),
2.28 (3H, s), 3.48 (2H, s), 3.71 (3H, s), 6.12 (1H, d, J = 16.5 Hz), 6.59 (1H, d, J = 16.5 Hz). IR
(neat) cm™: 3468, 3059, 2964, 2926, 2878, 2855, 1746, 1647, 1551, 1533.

Methyl {2-[(1E)-4,4-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}acetate (15p)
V=R 23%. 'H-NMR (CDCls;) &: 0.94 (9H, s), 2.10 (2H, d, J = 7.7 Hz), 2.28 (3H, s), 3.48 (2H,
s), 3.71 (3H, ), 6.17 (1H, d, J = 15.8 Hz), 6.64 (1H, dt, J = 15.8, 7.5 Hz). IR (neat) cm™: 1746,
1643, 1535.

Methyl [5-Methyl-2-(5-methylhexyl)oxazol-4-yl]acetate (15u) & 15r LV =FE(TFRaL
72 151 OERIEICHEC THE KL, R TROSITHE AL,

L&Y 16j-u 135 —FITREHLALEY) 16a DERIEICHEC TE LI
2-{2-[(1E)-1-Ethylpropen-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16j)
¥ 3% 85%. 'H-NMR (CDCls) &: 1.07 (3H, t, J = 7.5 Hz), 1.82 (3H, d, J = 7.0 Hz), 2.26 (3H, s),

2.50 (2H, g, J = 7.5 Hz), 2.87 (2H, t, J = 6.6 Hz), 2.93 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.48 (1H,
g,J = 7.0 Hz). IR (neat) cm™: 1701, 1647, 1535.
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2-{5-Methyl-2-[(1E)-1-methylbuten-1-yl]oxazol-4-yl}ethyl Methanesulfonate (16Kk)
% 50%. 'H-NMR (CDCls) 8: 1.06 (3H, t, J = 7.3 Hz), 2.04 (3H, s), 2.10-2.45 (2H, m), 2.27
(3H, s), 2.87 (2H, t, J = 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.44 (1H, dt, J = 7.3, 1.3
Hz). IR (neat) cm™: 2966, 2934, 2876, 1647, 1572, 1535.

2-{2-[(1E)-3,3-Dimethylbuten-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16m)
I 75%. 'H-NMR (CDCls) 8: 1.11 (9H, s), 2.27 (3H, s), 2.86 (2H, t, J = 6.7 Hz), 2.94 (3H, s),
445 (2H,t,J=6.7 Hz), 6.11 (1H, d, J = 16.2 Hz), 6.67 (1H, d, J = 16.2 Hz).

2-{5-Methyl-2-[(1E)-4-methylpenten-1-ylJoxazol-4-yl}ethyl Methanesulfonate (16n)
IV 53%. 'H-NMR (CDCls) 8: 0.94 (6H, d, J = 6.4 Hz), 1.50-2.10 (1H, m), 2.12 (2H, t, J =
7.0 Hz), 2.27 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.15 (1H, d,
J=15.8 Hz), 6.62 (1H, dt, J = 15.8, 7.0 Hz). IR (neat) cm™: 1643, 1535.

2-{2-[(1E)-3,3-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (160)
% 69%. 'H-NMR (CDCls) &: 0.83 (3H, t, J = 7.4 Hz), 1.06 (6H, s), 1.43 (2H, g, J = 7.4 H2),
2.27 (3H, s), 2.87 (2H, t, J = 6.7 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.7 Hz), 6.09 (1H, d, J = 16.5
Hz), 6.59 (1H, d, J = 16.5 Hz). IR (neat) cm™: 3034, 3005, 1643, 1545.

2-{2-[(1E)-4,4-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16p)
I 73%. 'H-NMR (CDCI3) 8: 0.95 (9H, s), 2.10 (2H, d, J = 7.5 Hz), 2.28 (3H, s), 2.87 (2H, t,
J = 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.15 (1H, d, J = 16.0 Hz), 6.65 (1H, dt, J =
16.0, 7.5 Hz). IR (neat) cm™: 1661, 1643, 1533.

2-{2-[(1E)-3-Ethylpenten-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16q)
IR 50%. *H-NMR (CDClI;) &: 0.86 (6H, t, J = 6.8 Hz), 1.20-1.70 (4H, m), 1.70-2.20 (1H, m),
2.27 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.12 (1H, d, J = 15.8
Hz), 6.41 (1H, dd, J = 15.8, 7.9 Hz). IR (neat) cm™: 2963, 2928, 2876, 1643, 1578, 1551, 1533.

2-{5-Methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-4-yl}ethyl Methanesulfonate (16r)
I 66%. 'H-NMR (CDCls) &: 0.91 (6H, d, J = 6.2 Hz), 1.13-1.90 (3H, m), 2.00-2.22 (2H,
m), 2.26 (3H, s), 2.86 (2H, t, J = 6.7 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.7 Hz), 6.20 (1H, d, J =
15.7 Hz), 6.62 (1H, dt, J = 15.7, 6.2 Hz). IR (neat) cm™: 3632, 3410, 2957, 2928, 2870, 1661,
1643, 1535.

2-{5-Methyl-2-[(1E)-3-methylhexen-1-yl]oxazol-4-yl}ethyl Methanesulfonate (16s)
I 67%. *H-NMR (CDCls) 8: 0.90 (3H, t, J = 6.8 Hz), 1.07 (3H, d, J = 6.6 Hz), 1.30-1.41
(4H, m), 2.27 (3H, s), 2.29-2.36 (1H, m), 2.87 (2H, t, J = 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t,J =
6.6 Hz), 6.14 (1H, dd, J = 16.1, 1.0 Hz), 6.51 (1H, dd, J = 16.1, 7.8 Hz). IR (neat) cm™: 2959,
2928, 1738, 1643.

2-{2-[(1E)-1,5-Dimethylhexen-1-yl]-5-methyloxazol-4-yl}ethyl Methanesulfonate (16t)
IV 86%. 'H-NMR (CDClI;) 8: 0.91 (6H, d, J = 6.6 Hz), 1.34 (2H, dt, J = 7.8, 7.6 Hz), 1.55—
1.64 (1H, m), 2.01 (3H, d, J = 1.2 Hz), 2.22 (2H, dt, J = 7.8, 7.6 Hz), 2.27 (3H, s), 2.88 (2H, t, J
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= 6.6 Hz), 2.94 (3H, s), 4.45 (2H, t, J = 6.6 Hz), 6.44 (1H, t, J = 7.8 Hz). IR (neat) cm™: 1647,
1535.

2-[5-Methyl-2-(5-methylhexyl)oxazol-4-yl]ethyl Methanesulfonate (16u)
V% 56%. 'H-NMR (CDCls) &: 0.86 (6H, t, J = 6.6 Hz), 1.16-1.24 (2H, m), 1.30-1.38 (2H, m),
1.53 (1H, heptet, J = 6.6 Hz), 1.69 (2H, quintet, J = 7.8 Hz), 2.23 (3H, s), 2.66 (2H,t,J=7.8
Hz), 2.84 (2H,t,J = 6.1 Hz), 2.94 (3H, s), 4.43 (2H, t, J = 6.1 Hz).

LAY 17j-u 135 =ZFE DAY 17a DA RIEIZHEL TERRLT-.

Methyl (S)-2-t-Butoxycarbonyl-7-{2-[(1E)-1-ethylpropen-1-yl]-5-methyloxazol-4-y1}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17j)
IV 91%. 'H-NMR (CDCls) &: 1.08 (3H, t, J = 7.5 Hz), 1.30-1.70 (9H, m), 1.82 (3H,d, J = 7.0
Hz), 2.27 (3H, s), 2.52 (2H, q, J = 7.5 Hz), 2.88 (2H, t, J = 6.8 Hz), 2.90-3.20 (2H, m), 3.61 (3H,
s), 4.14 (2H, t, J = 6.8 Hz), 4.20-5.25 (3H, m), 6.47 (1H, g, J = 7.0 Hz), 6.55-6.90 (2H, m),
7.01 (1H, d, J = 8.6 Hz). IR (neat) cm™: 1744, 1699, 1647, 1614, 1587, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(1E)-1-methylbuten-1-ylJoxazol-4-y1}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17k)
IR 74%. *H-NMR (CDCls,) 8: 1.06 (3H, t, J = 7.3 Hz), 1.35-1.65 (9H, m), 2.03 (3H, s), 2.10—
2.45 (2H, m), 2.27 (3H, s), 2.88 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.14 (2H, t,
J = 6.6 Hz), 4.25-5.25 (3H, m), 6.44 (1H, dt, J = 7.3, 1.3 Hz), 6.60-6.85 (2H, m), 7.01 (1H, d, J
= 8.4 Hz). IR (neat) cm™: 2967, 2932, 1742, 1703, 1648, 1614, 1587, 1534, 1507.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(1E)-3-methylbuten-1-ylJoxazol-4-y1}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (171)
IR 45%. 'H-NMR (CDCls) &: 1.08 (6H, d, J = 6.8 Hz), 1.35-1.60 (9H, m), 2.20-2.80 (1H,
m), 2.27 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 3.00-3.20 (2H, m), 3.61 (3H, s), 4.14 (2H, t, J = 6.6
Hz), 4.25-5.25 (3H, m), 6.14 (1H, d, J = 15.8 Hz), 6.45-6.80 (3H, m), 7.01 (1H, d, J = 8.6 Hz).
IR (neat) cm™: 2961, 2930, 1746, 1699, 1643, 1614, 1585, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(1E)-4-methylpenten-1-yl]Joxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17n)
IR 99%. 'H-NMR (CDCl;) 8: 0.94 (6H, d, J = 6.3 Hz), 1.35-1.95 (10H, m), 2.11 (2H, t, J =
6.8 Hz), 2.28 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.15 (2H, t,J =
6.6 Hz), 4.45-5.25 (3H, m), 6.15 (1H, d, J = 15.8 Hz), 6.45-6.80 (3H, m), 7.01 (1H, d, J = 8.8
Hz). IR (neat) cm™: 1744, 1701, 1663, 1638, 1614, 1587, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(1E)-3,3-dimethylpenten-1-yl]-5-methyloxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (170)
IR 89%. *H-NMR (CDCl,) 8: 0.83 (3H, t, J = 7.2 Hz), 1.05 (6H, s), 1.22-1.76 (11H, m), 2.28
(3H,s), 2.87 (2H, t, J = 6.6 Hz), 2.98-3.20 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.6 Hz), 4.40—
5.20 (3H, m), 6.10 (1H, d, J = 16.5 Hz), 6.43-6.86 (3H, m), 7.01 (1H, d, J = 8.5 Hz). IR (neat)
cm'': 3464, 2964, 2928, 2876, 1742, 1699, 1643, 1614, 1531, 1506.
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Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(1E)-4,4-dimethylpenten-1-yl]-5-methyloxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17p)
V=& 98%. 'H-NMR (CDCI3) &: 0.94 (9H, s), 1.46 (4.5H, s), 1.51 (4.5H, s), 2.10 (2H, d, J = 7.7
Hz), 2.28 (3H, s), 2.87 (2H, t, J = 6.7 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.7
Hz), 4.25-5.25 (3H, m), 6.16 (1H, d, J = 16.0 Hz), 6.40-6.80 (3H, m), 7.01 (1H, d, J = 8.4 Hz).
IR (neat) cm™: 1744, 1703, 1614, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(1E)-3-ethylpenten-1-yl]-5-methyloxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17q)
V=R 89%. 'H-NMR (CDCl;) &: 0.87 (6H, t, J = 7.1 Hz), 1.10-1.70 (4H, m), 1.46 (4.5H, s),
1.51 (4.5H, s), 1.70-2.30 (1H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 2.95-3.20 (2H, m),
3.61 (3H, s), 4.15 (2H, t, J = 6.8 Hz), 4.20-5.20 (3H, m), 6.13 (1H, d, J = 16.0 Hz), 6.40 (1H, dd,
J=16.0, 7.5 Hz), 6.50-6.80 (2H, m), 7.01 (1H, d, J = 8.4 Hz). IR (neat) cm™: 1742, 1701, 1614,
1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17r)
IR 71%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.2 Hz), 1.16-1.72 (12H, m), 2.06-2.40 (2H,
m), 2.27 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.98-3.20 (2H, m), 3.61 (3H, s), 4.14 (2H,t,J = 6.6
Hz), 4.24-5.20 (3H, m), 6.17 (1H, d, J = 16.0 Hz), 6.48 (1H, d, J = 8.1 Hz), 6.55-6.80 (2H, m),
7.01 (1H, d, J = 8.1 Hz). IR (neat) cm™: 3389, 2955, 2930, 2870, 1746, 1699, 1614, 1533, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{5-methyl-2-[(1E)-3-methylhexen-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17s)
I 95%. 'H-NMR (CDCls) 8: 0.89 (3H, t, J = 7.1 Hz), 1.06 (3H, d, J = 6.6 Hz), 1.30-1.39
(4H, m), 1.45 (4.5H, s), 1.52 (4.5H, s), 2.28 (3H, s), 2.28-2.35 (1H, m), 2.87 (2H, t, J = 6.6 Hz),
3.02-3.20 (2H, m), 3.60 (1.5H, s), 3.63 (1.5H, s), 4.14 (2H, t, J = 6.6 Hz), 4.20-5.25 (3H, m),
6.15 (1H, dd, J = 16.1, 1.0 Hz), 6.40-6.90 (3H, m), 7.01 (1H, d, J = 8.4 Hz). IR (neat) cm™:
2959, 2928, 2872, 1742, 1703, 1506.

Methyl (S)-2-t-Butoxycarbonyl-7-(2-{2-[(1E)-1,5-dimethylhexen-1-yl]-5-methyloxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (17t)
V=R 86%. 'H-NMR (CDClIs) &: 0.91 (6H, d, J = 6.6 Hz), 1.34 (2H, dt, J = 7.8, 7.6 Hz), 1.30-
1.70 (10H, m), 2.02 (3H, s), 2.21 (2H, dt, J = 7.8, 7.6 Hz), 2.28 (3H, s), 2.88 (2H, t, J = 6.6 Hz),
3.02-3.21 (2H, m), 3.61 (3H, s), 4.14 (2H, t, J = 6.8 Hz), 4.20-5.25 (3H, m), 6.43 (1H,t,J=7.6
Hz), 6.55-6.90 (2H, m), 7.01 (1H, d, J = 8.5 Hz). IR (neat) cm™: 1742, 1703, 1648, 1614, 1534,
1507.

EEY 24j—u 135 =TI LIALEW) 24a DERKIEICHEC TERLT.
Methyl (S)-7-{2-[(1E)-1-Ethylpropen-1-yl]-5-methyloxazol-4-yl)ethoxy}-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24j)
IR 92%. 'H-NMR (CDCl3) 8: 1.09 (3H, t, J = 7.5 Hz), 1.95-2.40 (8H, m), 2.80-3.20 (4H, m),
3.60-3.83 (4H, m), 4.00-4.15 (4H, m), 6.47 (1H, q, J = 7.3 Hz), 6.50-6.85 (2H, m), 6.99 (1H, d,
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J=83Hz).

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-1-methylbuten-1-ylJoxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24k)
V=& 95%. '"H-NMR (CDCls) 8: 1.06 (3H, t, J = 7.3 Hz), 2.01 (3H, s), 2.10-2.45 (3H, m), 2.27
(3H, s), 2.70-3.10 (4H, m), 3.50-3.70 (1H, m), 3.76 (3H, s), 4.05 (2H, s), 4.14 (2H,t,J = 6.8
Hz), 6.30-6.85 (3H, m), 6.99 (1H, d, J = 8.4 Hz). IR (neat) cm™: 3342, 2956, 2932, 2875, 1738,
1646, 1611, 1533, 1505.

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-3-methylbuten-1-ylJoxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (241)
V=& 85%. 'H-NMR (CDCI5) &: 1.08 (6H, d, J = 6.6 Hz), 2.20-2.80 (1H, m), 2.27 (3H, s), 2.87
(2H,t, J = 6.6 Hz), 2.95-3.10 (2H, m), 3.77 (3H, s), 3.90-4.10 (2H, m), 4.14 (2H, t, J = 6.6 Hz),
6.17 (1H, d, J = 16.0 Hz), 6.40-6.80 (3H, m), 6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 3342,
2957, 2928, 2870, 1742, 1686, 1643, 1580, 1533, 1504.

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-4-methylpenten-1-yl]oxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24n)
V=R 91%. 'H-NMR (CDCl5) 8: 0.94 (6H, d, J = 6.3 Hz), 1.50-1.95 (1H, m), 2.11 (2H, t,J =
6.6 Hz), 2.12 (1H, s), 2.28 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 2.90-3.10 (2H, m), 3.67 (1H, d, J =
5.5 Hz), 3.77 (3H, s), 4.06 (2H, s), 4.14 (2H, t, J = 6.8 Hz), 6.16 (1H, d, J = 15.8 Hz), 6.40-6.80
(3H, m), 7.00 (1H, d, J = 8.8 Hz). IR (neat) cm™: 3344, 1738, 1661, 1641, 1612, 1583, 1533,
1504.

Methyl (S)-7-(2-{2-[(1E)-3,3-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (240)
IR 99%. 'H-NMR (CDCI3) &: 0.83 (3H, t, J = 7.2 Hz), 1.05 (6H, s), 1.42 (2H, q, J = 7.2 Hz),
2.12 (1H, s), 2.28 (3H, s), 2.86 (2H, t, J = 6.5 Hz), 2.90-3.08 (2H, m), 3.60-3.85 (1H, m), 3.76
(3H, s), 4.05 (2H, s), 4.14 (2H, t, J = 6.5 Hz), 6.10 (1H, d, J = 16.2 Hz), 6.42-6.80 (3H, m), 6.99
(1H, d, J= 8.4 Hz). IR (neat) cm™: 3348, 2963, 2924, 2878, 1744, 1643, 1612, 1504.

Methyl (S)-7-(2-{2-[(1E)-4,4-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (24p)
IR 99%. 'H-NMR (CDCls) &: 0.95 (9H, s), 2.06 (1H, s), 2.10 (2H, d, J = 6.8 Hz), 2.28 (3H,
s), 2.87 (2H, t, J = 6.8 Hz), 2.90-3.10 (2H, m), 3.60-3.85 (1H, m), 3.76 (3H, s), 4.04 (2H, s),
4.14 (2H, t, J = 6.8 Hz), 6.16 (1H, d, J = 15.8 Hz), 6.40-6.80 (3H, m), 6.99 (1H, d, J = 8.3 Hz).
IR (neat) cm™: 3346, 1742, 1641, 1612, 1533, 1506.

Methyl (S)-7-(2-{2-[(1E)-3-Ethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24q)
I 89%. 'H-NMR (CDCl5) &: 0.87 (6H, t, J = 7.1 Hz), 1.10-1.70 (4H, m), 1.70-2.55 (2H, m),
2.28 (3H, s), 2.70-3.20 (3H, m), 3.55-3.95 (1H, m), 3.76 (3H, s), 4.05 (2H, s), 4.15 (2H, t,J =
6.6 Hz), 6.12 (1H, d, J = 15.8 Hz), 6.40 (1H, dd, J = 15.8, 7.5 Hz), 6.55 (1H, d, J = 2.0 Hz),
6.70 (1H, dd, J = 8.3, 2.0 Hz), 6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 1740, 1612, 1504.
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Methyl (S)-7-(2-{5-Methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24r)
V=& quant. ‘H-NMR (CDCl5) 8: 0.90 (6H, d, J = 6.1 Hz), 1.15-1.73 (3H, m), 1.86 (1H, br-s),
2.04-2.40 (2H, m), 2.27 (3H, s), 2.86 (2H, t, J = 6.6 Hz), 2.90-3.06 (2H, m), 3.55-3.75 (1H, m),
3.77 (3H, s), 4.04 (2H, s), 4.22 (2H, t, J = 6.6 Hz), 6.17 (1H, d, J = 16.0 Hz), 6.39-6.81 (3H, m),
6.99 (1H, d, J = 8.3 Hz). IR (neat) cm™: 3346, 2953, 2926, 2870, 2849, 1742, 1641, 1612, 1533,
1504.

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-3-methylhexen-1-ylJoxazol-4-yl}ethoxy)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (24s)
I 95%. 'H-NMR (CDCls) 8: 0.89 (3H, t, J = 7.1 Hz), 1.06 (3H, d, J = 6.6 Hz), 1.30-1.39
(4H, m), 2.28 (3H, s), 2.28-2.35 (1H, m), 2.82-2.91 (4H, m), 3.71 (1H, dd, J = 11.1, 5.4 Hz),
3.77 (3H, s), 4.02 (1H, d, J = 16.1 Hz), 4.08 (1H, d, J = 16.1 Hz), 4.14 (2H, t, J = 6.6 Hz), 6.15
(1H, dd, J = 16.0, 1.0 Hz), 6.49 (1H, dd, J = 16.0, 8.0 Hz), 6.55 (1H, d, J = 2.7 Hz), 6.70 (1H,
dd, J=8.6, 2.7 Hz), 6.99 (1H, d, J = 8.6 Hz). IR (neat) cm™: 2957, 2928, 2872, 1742, 1612.

Methyl (S)-7-(2-{2-[(1E)-1,5-Dimethylhexen-1-yl]-5-methyloxazol-4-yl}ethoxy)-1,2,3,4-

tetrahydroisoquinoline-3-carboxylate (24t)

V% 95%. 'H-NMR (CDClI;) 8: 0.91 (6H, d, J = 6.6 Hz), 1.34 (2H, dt, J = 7.8, 7.3 Hz), 1.55-
1.64 (1H, m), 1.87 (1H, s), 2.02 (3H, s), 2.21 (2H, dt, J = 7.8, 7.3 Hz), 2.27 (3H, s), 2.86 (1H, dd,
J=15.9, 10.5 Hz), 2.88 (2H, t, J = 6.8 Hz), 3.01 (1H, dd, J = 15.9, 4.6 Hz), 3.71 (1H, dd, J =
10.5, 4.6 Hz), 3.76 (3H, s), 4.02 (1H, d, J = 16.1 Hz), 4.07 (1H, d, J = 16.1 Hz), 4.13 (2H, t, J =
6.8 Hz), 6.42 (1H, t, J = 7.6 Hz), 6.54 (1H, d, J = 2.4 Hz), 6.68 (1H, dd, J = 8.3, 2.4 Hz), 6.99
(1H, d, J=8.3 Hz). IR (neat) cm™: 1739, 1644, 1615, 1583, 1505.

LAY 25j-u, 27D BLO 27E 135 == DA 25a DA RRIEICHEL TARLLT-.

Methyl (S)-7-(2-{2-[(1E)-1-Ethylpropen-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-
hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25j)
IV =& 75%. 'H-NMR (CDCls) &: 1.08 (3H, t, J = 7.5 Hz), 1.70-2.00 (3H, m), 1.81 (3H, d, J=7.0
Hz), 2.27 (3H, s), 2.52 (2H, q, J = 7.5 Hz), 2.88 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.59 (3H,
s), 4.14 (2H, t, J = 6.6 Hz), 4.50-5.20 (3H, m), 5.40-5.65 (1H, m), 5.80-6.80 (6H, m), 7.03 (1H,
d, J=8.4 Hz), 7.15-7.55 (1H, m). IR (neat) cm™: 1740, 1655, 1628, 1605, 1533, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-1-methylbuten-1-yl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25k)
V=R 76%. 'H-NMR (CDCl5) &: 1.06 (3H, t, J = 7.5 Hz), 1.85 (3H, d, J = 5.0 Hz), 2.01 (3H, s),
2.10-2.45 (2H, m), 2.28 (3H, s), 2.89 (2H, t, J = 6.5 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.15
(2H, t, J = 6.6 Hz), 4.35-5.20 (2H, m), 5.40-5.70 (1H, m), 5.95-6.90 (6H, m), 7.04 (1H, d, J =
8.4 Hz), 7.15-7.55 (1H, m). IR (neat) cm™: 2961, 2933, 2875, 1739, 1652, 1627, 1605, 1534,
1506.
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Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-3-methylbuten-1-yl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (251)
V=& 54%. 'H-NMR (CDCls) &: 1.08 (6H, d, J = 6.6 Hz), 1.80-1.95 (3H, m), 2.20-2.80 (1H,
m), 2.27 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.15 (2H, t, J = 6.6
Hz), 4.50-5.15 (2H, m), 5.40-5.70 (1H, m), 6.00-6.90 (7H, m), 7.04 (1H, d, J = 8.2 Hz), 7.15-
7.55 (1H, m). IR (neat) cm™: 2957, 2928, 2872, 1739, 1651, 1614, 1533, 1506.

Methyl (S)-7-(2-{2-[(1E)-3,3-Dimethylbuten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-
[(2E,4E)-hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25m)
V=R 78%. ‘H-NMR (CDCl;) &: 1.11 (9H, s), 1.85 (3H, d, J = 5.0 Hz), 2.28 (3H, s), 2.87 (2H, t,
J =6.8 Hz), 3.01-3.35 (2H, m), 3.60 (3H, s), 4.15 (2H, t, J = 6.8 Hz), 4.39-5.08 (2H, m), 5.38—
5.65 (1H, m), 6.00-7.50 (9H, m). IR (neat) cm™: 3464, 3020, 2959, 2868, 1740, 1657, 1628,
1531.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-4-methylpenten-1-yl]oxazol-
4-yllethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25n)
V=& 96%. 'H-NMR (CDCl5) 8: 0.94 (6H, d, J = 6.4 Hz), 1.50-1.95 (4H, m), 2.11 (2H, t,J =
7.0 Hz), 2.28 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.15 (2H, t,J =
6.6 Hz), 4.50-5.15, (2H, m), 5.40-5.70 (1H, m), 6.00-6.90 (7H, m), 7.04 (1H, d, J = 8.2 Hz),
7.15-7.55 (1H, m). IR (neat) cm™: 1740, 1655, 1628, 1533, 1508.

Methyl (S)-7-(2-{2-[(1E)-3,3-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-
[(2E,4E)-hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (250)
V=R 79%. 'H-NMR (CDCI3) &: 0.83 (3H, t, J = 7.0 Hz), 1.06 (6H, s), 1.42 (2H, g, J = 7.0 Hz),
1.75-1.95 (3H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 3.01-3.24 (2H, m), 3.59 (3H, s), 4.15
(2H, t, J = 6.8 Hz), 4.33-5.02 (2H, m), 5.40-5.66 (1H, m), 6.06-6.80 (7H, m), 7.04 (1H, d, J =
8.1 Hz), 7.16-7.53 (1H, m). IR (neat) cm™: 3466, 2963, 2924, 2878, 1740, 1653, 1628, 1614,
1531, 1506.

Methyl (S)-7-(2-{2-[(1E)-4,4-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-
[(2E,4E)-hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25p)
IR 79%. 'H-NMR (CDCI3) &: 0.94 (9H, s), 1.75-1.95 (3H, m), 2.10 (2H, d, J = 7.7 Hz), 2.28
(3H, s), 2.87 (2H, t, J = 6.7 Hz), 3.00-3.30 (2H, m), 3.61 (3H, s), 4.15 (2H, t, J = 6.7 Hz), 4.50-
5.15 (2H, m), 5.40-5.70 (1H, m), 6.00-6.90 (7H, m), 7.03 (1H, d, J = 8.3 Hz), 7.15-7.55 (1H,
m).

Methyl (S)-7-(2-{2-[(1E)-3-Ethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E 4E)-
hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25q)
I 79%. 'H-NMR (CDCl5) &: 0.87 (6H, t, J = 7.5 Hz), 1.10-1.70 (4H, m), 1.70-2.20 (1H, m)
1.85 (3H, d, J = 4.8 Hz), 2.28 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 3.00-3.30 (2H, m), 3.59 (3H, s),
4.15 (2H, t, J = 6.8 Hz), 4.50-5.65 (3H, m), 5.80-6.50 (5H, m), 6.55-6.80 (2H, m), 7.03 (1H, d,
J =8.4 Hz), 7.15-7.50 (1H, m). IR (neat) cm™: 1740, 1655, 1628, 1605, 1533, 1506.
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Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25r)
V=R 67%. 'H-NMR (CDClI3) &: 0.90 (6H, d, J = 6.2 Hz), 1.14-1.72 (3H, m), 1.86 (3H, d, J =
5.0 Hz), 2.05-2.40 (2H, m), 2.27 (3H, s), 2.87 (2H, t, J = 6.6 Hz), 3.00-3.25 (2H, m), 3.60 (3H,
s), 4.15 (2H, t, J = 6.6 Hz), 4.39-5.20 (2H, m), 5.42-5.65 (1H, m), 6.00-6.87 (7H, m), 7.04 (1H,
d, J = 8.1 Hz), 7.18-7.51 (1H, m). IR (neat) cm™: 3462, 2955, 2928, 2870, 1740, 1653, 1630,
1533, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-3-methylhexen-1-ylJoxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (255)
% 81%. 'H-NMR (CDCls) 8: 0.89 (3H, t, J = 7.1 Hz), 1.06 (3H, d, J = 6.6 Hz), 1.29-1.40
(4H, m), 1.87 (3H, d, J = 6.6 Hz), 2.28 (3H, s), 2.29-2.35 (1H, m), 2.88 (2H, t, J = 6.6 Hz),
3.00-3.25 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.52 and 4.94 (0.6H, AB-q, J = 17.2
Hz), 4.70 and 4.77 (1.4H, AB-q, J = 15.4 Hz), 4.85-5.53 (1H, m), 6.07-6.75 (7H, m), 7.00-7.10
(1H, m), 7.34 (1H, dd, J = 14.9, 11.0 Hz). IR (neat) cm™: 2957, 2928, 1740, 1655, 1628, 1612,
1506.

Methyl (S)-7-(2-{2-[(1E)-1,5-Dimethylhexen-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-

[(2E,4E)-hexadienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25t)

I 78%. 'H-NMR (CDClI;) 8: 0.91 (6H, d, J = 6.6 Hz), 1.34 (2H, dt, J = 7.8, 7.6 Hz), 1.55—
1.64 (1H, m), 1.82-1.88 (3H, m), 2.02 (3H, s), 2.21 (2H, dt, J = 7.8, 7.3 Hz), 2.28 (3H, s), 2.89
(2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.52 and 4.93
(0.4H, AB-q, J = 17.3 Hz), 4.70 and 4.77 (1.6H, AB-q, J = 15.4 Hz), 4.85-5.20 (1H, m), 6.06—
6.36 (3H, m), 6.43 (1H, t, J = 7.6 Hz), 6.60-6.75 (2H, m), 7.01 (1H, d, J = 8.3 Hz), 7.33 (1H, dd,
J=14.7,10.8 Hz). IR (neat) cm™: 1740, 1657, 1628, 1614, 1535, 1506.

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-{2-[5-methyl-2-(5-methylhexyl)oxazol-4-yl]-

ethoxy}-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (25u)

V=R 88%. 'H-NMR (CDCls) &: 0.85 (6H, d, J = 6.8 Hz), 1.13-1.23 (2H, m), 1.29-1.39 (2H,
m), 1.53 (1H, heptet, J = 6.8 Hz), 1.70 (2H, quintet, J = 7.6 Hz), 1.79-1.91 (3H, m), 2.23 (3H, s),
2.65 (2H, t, J = 7.6 Hz), 2.85 (2H, t, J = 7.6 Hz), 3.00-3.09 (1H, m), 3.14-3.26 (1H, m), 3.60
(3H, s), 4.53 (0.3H, d, J = 17.3 Hz), 4.70 (0.7H, d, J = 15.6 Hz), 4.77 (0.7H, d, J = 15.6 Hz),
4.87-4.93 (0.3H, m), 4.94 (0.3H, d, J = 17.3 Hz), 5.48-5.56 (0.7H, m), 6.04-6.35 (3H, m),
6.55-6.76 (2H, m), 6.98-7.07 (1H, m), 7.27-7.39 (1H, m). IR (neat) cmt: 1740, 1655, 1629,
1614, 1578, 1506.

Methyl (S)-2-Hexanoyl-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}ethoxy)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27D)
I 89%. 'H-NMR (CDCls) 8: 0.90 (6H, d, J = 6.6 Hz), 0.91 (3H, t, J = 6.9 Hz), 1.30-1.43
(6H, m), 1.45-1.77 (3H, m), 2.18-2.27 (2H, m), 2.28 (3H, s), 2.42-2.50 (2H, m), 2.88 (2H, t, J
= 6.6 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.15 (2H, t, J = 6.6 Hz), 4.30-5.60 (3H, m), 6.18
(1H, dt, J=15.9, 1.4 Hz), 6.18 (1H, dt, J = 15.9, 7.1 Hz), 6.60-6.80 (2H, m), 6.99-7.05 (1H, m).
IR (neat) cm™: 1743, 1657, 1614, 1587, 1533, 1506.
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Methyl (S)-2-(5-Hexenoyl)-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27E)
V=& 93%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.35 (2H, dt, J = 7.8, 6.8 Hz), 1.54—
1.68 (1H, m), 1.74-1.87 (2H, m), 2.09-2.27 (4H, m), 2.28 (3H, s), 2.47 (2H, dd, J = 8.3, 6.6 Hz),
2.87 (2H, t, J = 6.8 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.8 Hz), 4.30-5.90
(6H, m), 6.19 (1H, dt, J = 15.9, 1.4 Hz), 6.59 (1H, dt, J = 15.9, 7.1 Hz), 6.60-7.05 (3H, m). IR
(neat) cm™: 1744, 1651, 1614, 1589, 1533, 1506.

{bEH 2TA-C BION27TF-N 135 =& 230 LT-b AW 25¢c DA RRIEICHED TR L.

Methyl (S)-2-[(2E,4E)-5-Methylhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]-
oxazol-4-yltethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27A)
V=& 79%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.1 Hz), 1.10-1.30 (3H, m), 1.88 (6H, s), 2.00—
2.40 (2H, m), 2.27 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.15 (2H, t,
J =6.8 Hz), 4.30-5.70 (3H, m), 5.85-6.85 (4H, m), 6.17 (1H, d, J = 16.1 Hz), 6.65 (1H, s), 7.03
(1H, d, J = 8.4 Hz), 7.30-7.80 (1H, m). IR (neat) cm™: 2743, 2637, 2552, 1655, 1626, 1603,
1556, 1506.

Methyl (S)-2-[(2E,4E)-2-Methylhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27B)
V=R 69%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.1 Hz), 1.20-1.50 (2H, m), 1.50-1.90 (4H,
m), 1.96 (3H, s), 2.00-2.40 (2H, m), 2.27 (3H, s), 2.86 (2H, t, J = 6.8 Hz), 3.00-3.20 (2H, m),
3.64 (3H, s), 4.13 (2H, t, J = 6.8 Hz), 4.30-5.40 (3H, m), 5.60-6.75 (7H, m), 7.03 (1H, d, J =
8.4 Hz). IR (neat) cm™: 2955, 2928, 2853, 1740, 1641, 1612, 1506.

Methyl (S)-2-[(2E)-Hexenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-y1}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27C)
V=R 79%. 'H-NMR (CDCI3) &: 0.90 (6H, d, J = 6.6 Hz), 0.96 (3H, t, J = 6.9 Hz), 1.35 (2H, dt,
J=8.3, 7.1 Hz), 1.45-1.67 (3H, m), 2.18-2.27 (4H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.6 Hz),
3.00-3.30 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.30-5.70 (3H, m), 6.00-7.05 (7H, m).
IR (neat) cm™: 1742, 1661, 1622, 1533, 1506.

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}ethoxy)-2-(4-
pentenoyl)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27F)
V=R 81%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.31-1.39 (2H, m), 1.55-1.65 (1H,
m), 2.18-2.26 (2H, m), 2.28 (3H, s), 2.36-2.53 (2H, m), 2.54-2.60 (2H, m), 2.87 (2H,t,J =6.6
Hz), 3.00-3.30 (2H, m), 3.60 (1.5H, s) 3.61 (1.5H, s), 4.15 (2H, t, J = 6.6 Hz), 4.30-5.50 (5H,
m), 5.80-6.00 (1H, m), 6.19 (1H, dt, J = 16.1, 1.5 Hz), 6.56-6.76 (3H, m), 7.00-7.05 (1H, m).
IR (neat) cm™: 2955, 2928, 2851, 1740, 1659, 1614, 1506.

Methyl (S)-2-(3-Cyclopropylacryloyl)-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-
4-yllethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27G)
I 75%. 'H-NMR (CDCl5) &: 0.50-1.90 (14H, m), 2.00-2.45 (2H, m), 2.27 (3H, s), 2.87 (2H,
t, J = 6.6 Hz), 3.00-3.26 (2H, m), 3.60 (3H, s), 4.15 (2H, t, J = 6.6 Hz), 4.50-5.70 (3H, m), 6.17
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(1H, d, J = 16.1 Hz), 6.21-6.87 (5H, m), 7.04 (1H, d, J = 8.8 Hz). IR (neat) cm™: 3462, 2955,
2928, 2870, 1738, 1659, 1614.

Methyl (S)-2-[(2E,4E)-6-Hydroxyhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-

yl]oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27H)

I 77%. 'H-NMR (CDClI;) 8: 0.90 (6H, d, J = 6.6 Hz), 1.35 (2H, dt, J = 8.3, 7.1 Hz), 1.54—
1.67 (1H, m), 1.88-2.03 (1H, m), 2.18-2.27 (2H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.6 Hz),
3.00-3.30 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.6 Hz), 4.25-4.34 (2H, m), 4.45-5.70 (3H, m),
6.00-6.26 (2H, m), 6.37-6.50 (2H, m), 6.59 (1H, dt, J = 15.9, 7.1 Hz), 6.60-6.75 (2H, m), 7.00—
7.04 (1H, m), 7.34 (1H, dd, J = 14.9, 11.2 Hz). IR (neat) cm™: 3402, 1740, 1653, 1622, 1553,
1506.

Methyl (S)-2-[(2E)-4-Hydroxyhexenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (271)
V=R 79%. *H-NMR (CDCl3) 8: 0.91 (6H, d, J = 6.3 Hz), 1.00 (1.5H, t, J = 7.4 Hz), 1.01 (1.5H,
t,J=7.4Hz),1.35(2H, dt, J =8.1, 7.1 Hz), 1.56-1.73 (4H, m), 2.18-2.27 (2H, m), 2.28 (3H, s),
2.87 (2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.60 (3H, s), 4.14 (2H, t, J = 6.8 Hz), 4.21-4.38
(2H, m), 4.45-5.70 (3H, m), 6.16 (1H, d, J = 15.9 Hz), 6.55-6.76 (4H, m), 6.95-7.08 (2H, m).
IR (neat) cm™: 3389, 1744, 1661, 1614, 1506.

Methyl (S)-2-[(2E)-4-Ethoxybutenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-
4-yllethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27J)
IR 34%. 'H-NMR (CDCI3) 8: 0.90 (6H, d, J = 6.8 Hz), 1.24 (1.5H, t, J = 7.1 Hz), 1.28 (1.5H,
t,J=7.1Hz), 1.31-1.39 (2H, m), 1.54-1.66 (1H, m), 2.19-2.26 (2H, m), 2.28 (3H, s), 2.87 (2H,
t, J = 6.6 Hz), 3.00-3.30 (2H, m), 3.56 (1H, g, J = 7.1 Hz), 3.58 (1H, g, J = 7.1 Hz), 3.59 (3H, 9),
4.11-4.22 (4H, m), 4.45-5.60 (3H, m), 6.19 (1H, dt, J = 15.8, 1.5 Hz), 6.40-7.08 (6H, m). IR
(neat) cm™: 2955, 2928, 2870, 1742, 1666, 1626, 1533, 1506.

Methyl (S)-2-[(2E)-3-Ethoxyacryloyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-

4-yltethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27K)

V=R 78%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.32-1.41 (5H, m), 1.54-1.67 (1H,
m), 2.18-2.27 (2H, m), 2.28 (3H, s), 2.87 (2H, t, J = 6.8 Hz), 3.00-3.30 (2H, m), 3.59 (3H, s),
3.99 (2H, q, J=6.8 Hz), 4.14 (2H, t, J = 6.8 Hz), 4.67 (2H, s), 5.48-5.57 (1H, m), 5.74 (1H, d, J
= 11.7 Hz), 6.19 (1H, dt, J = 16.1, 1.5 Hz), 6.59 (1H, dt, J = 16.1, 7.1 Hz), 6.61-6.73 (2H, m),
7.03 (1H, d, J = 8.3 Hz), 7.64 (1H, d, J = 11.7 Hz). IR (neat) cm™: 3458, 1740, 1651, 1597,
1551, 1533, 1506.

Methyl (S)-2-(3-Ethoxypropionyl)-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27L)
I 93%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.26 (3H, t, J = 7.3 Hz), 1.35 (2H, dt,
J=178,7.1Hz), 1.54-1.67 (1H, m), 2.18-2.27 (2H, m), 2.28 (3H, s), 2.74-2.81 (2H, m), 2.83—
2.93 (2H, m), 3.00-3.30 (2H, m), 3.47-3.55 (2H, m), 3.60 (3H, s), 3.73-3.85 (2H, m), 4.10-
4.17 (2H, m), 4.40-5.50 (3H, m), 6.19 (1H, dt, J = 15.9, 1.2 Hz), 6.54-6.66 (2H, m), 6.68-6.76
(1H, m), 7.00-7.04 (1H, m). IR (neat) cm™: 1744, 1653, 1616, 1506.
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Methyl (S)-2-[(2E)-3-(Furan-2-yl)acryloyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]-
oxazol-4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27M)
V=& 93%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.31-1.39 (2H, m), 1.54-1.65 (1H,
m), 2.18-2.26 (2H, m), 2.28 (3H, s), 2.88 (2H, t, J = 6.8 Hz), 3.05-3.35 (2H, m), 3.61 (3H, s),
4.15 (2H, t, J = 6.6 Hz), 4.50-5.60 (3H, m), 6.19 (1H, dt, J = 15.9, 1.5 Hz), 6.43-6.50 (1H, m),
6.54-6.64 (2H, m), 6.65-7.07 (4H, m), 7.42-7.56 (2H, m). IR (neat) cm™: 2978, 2955, 1740,
1655, 1614, 1506.

Methyl (S)-7-(2-{5-Methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-4-yl}ethoxy)-2-[(2E)-3-

(thiophen-2-yl)acryloyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (27N)

IR 89%. 'H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.31-1.39 (2H, m), 1.54-1.64 (1H,
m), 2.19-2.26 (2H, m), 2.28 (3H, s), 2.88 (2H, t, J = 6.8 Hz), 3.03-3.33 (2H, m), 3.61 (3H, s),
4.16 (2H, t, J = 6.6 Hz), 4.50-5.60 (3H, m), 6.19 (1H, dt, J = 16.1, 1.5 Hz), 6.59 (1H, dt, J =
16.1, 7.1 Hz), 6.67-6.72 (1H, m), 6.74 (1H, dd, J = 8.3, 2.4 Hz), 6.78 (1H, d, J = 15.1 Hz),
7.01-7.08 (2H, m), 7.22-7.27 (1H, m), 7.30-7.38 (1H, m), 7.83-7.91 (1H, m). IR (neat) cm™:
2955, 2928, 2870, 1740, 1645, 1605, 1506.

L&Y 18j-m LU 28A-N [T 55 = FIZFEH L 1AL & 18a DEMIEITHEL TH L.

(S)-7-(2-{2-[(1E)-1-Ethylpropen-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[ (2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18j)

558 90%. €A K. m.p. 149.5-151.5 °C. [0 -20.4 (c 1.00, CHCIy). *H-NMR (CDCly) :
0.97 (9H, s), 1.08 (3H, t, J = 7.5 Hz), 1.65-1.95 (3H, m), 1.81 (3H, d, J = 7.0 Hz), 2.27 (3H, 3),
251 (2H, g, J = 7.5 Hz), 2.87 (2H, t, J = 6.6 Hz), 2.90-3.35 (2H, m), 4.10 (2H, t, J = 6.6 Hz),
4.20-5.30 (3H, m), 5.90-6.80 (9H, m), 6.85-7.50 (2H, m). IR (Nujol) cm™: 1653, 1626, 1605,
1585, 1556, 1506. MS m/z: 465 [M+H]". Anal. Calcd for CpH3N,Os-C,H1:N-0.4H,0: C,
68.33; H, 8.10; N, 7.71. Found: C, 68.44; H, 7.78; N, 7.98.

(S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-1-methylbuten-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18k)

IV 86%. HfE A, m.p. 160-163 °C. [oc]zDO -13.3 (¢ 1.00, CHCI5). *H-NMR (CDCl5) &: 0.99
(9H, s), 1.05 (3H, t, J = 7.5 Hz), 1.60-1.95 (3H, m), 2.01 (3H, s), 2.10-2.45 (2H, m), 2.28 (3H,
s), 2.87 (2H, t, J = 6.8 Hz), 2.90-3.30 (2H, m), 4.11 (2H, t, J = 6.8 Hz), 4.25-5.25 (3H, m),
5.95-6.75 (5H, m), 6.80-8.20 (6H, m). IR (Nujol) cm™ 2638, 1652, 1623, 1600, 1554,
1506.MS m/z: 465 [M+H]". Anal. Calcd for Cy;H3,N,0s-C,H1;N-0.5H,0: C, 68.11; H, 8.11; N,
7.69. Found: C, 68.26; H, 7.91; N, 7.83.

(S)-2-[(2E,4E)-Hexadienoyl]-7-{5-methyl-2-[2-((1E)-3-methylbuten-1-yl)oxazol-4-yl]-
ethoxy}-1,2,3,4-tetrahydroisoqunoline-3-carboxylic Acid t-Butylamine Salt (18l)
IR 79%. A8 E A m.p. 166-168 °C. *H-NMR (CDCI;) &: 1.01 (9H, s), 1.08 (6H, d, J =
6.8 Hz), 1.60-2.00 (3H, m), 2.20-2.80 (1H, m), 2.28 (3H, s), 2.86 (2H, t, J = 6.8 Hz), 2.80-3.40
(2H, m), 4.11 (2H, t, J = 6.8 Hz), 4.25-5.20 (3H, m), 5.95-6.75 (6H, m), 6.80-7.40 (6H, m). IR
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(Nujol) cm™: 2741, 2633, 2544, 2432, 2363, 1651, 1622, 1553, 1506. MS m/z: 465 [M+H]".

(S)-2-[(2E,4E)]-Hexadienoyl]-7-(2-{2-[(1E)-3,3-dimethylbuten-1-yl]-5-methyloxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18m)

U= 85%. RFEEE A, mp. 177-179.5 °C. [(x]2D0 -9.8 (¢ 1.00, CHCI;). *H-NMR (CDCl5) &:
0.97 (18H, s), 1.60-2.00 (3H, m), 2.28 (3H, ), 2.86 (2H, t, J = 6.5 Hz), 2.90-3.35 (2H, m), 4.11
(2H, t, J = 6.5 Hz), 4.28-5.20 (3H, m), 5.90-7.48 (12H, m). IR (Nujol) cm™: 3568, 2745, 2637,
2216, 1653, 1553. MS m/z: 479 [M+H]". Anal. Calcd for CyHasN,Os-C4H1;:N-0.4H,0: C,
68.76; H, 8.26; N, 7.52. Found: C, 68.85; H, 8.06; N, 7.53.

(S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-{[(1E)-4-methylpenten-1-yl]oxazol-4-yl}-
ethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18n)

I 75%. FAEAR, mp. 122.5-125 °C. [oc]zt? -11.2 (c 1.00, CHCIs). 'H-NMR (CDCls) &:
0.75-1.30 (15H, m), 1.60-2.00 (4H, m), 2.10 (2H, t, J = 6.8 Hz), 2.28 (3H, s), 2.86 (2H, t, J =
6.8 Hz), 2.90-3.40 (2H, m), 4.11 (2H, t, J = 6.8 Hz), 4.30-5.25 (3H, m), 6.00-7.50 (9H, m). IR
(Nujol) cm™: 1653, 1630, 1551, 1504. MS m/z: 479 [M+H]". Anal. Calcd for
CaH34N205-C4H 1N-0.5H,0: C, 68.54; H, 8.27; N, 7.49. Found: C, 68.42; H, 8.14; N, 7.48.

(5)-7-(2-{2-[(1E)-3,3-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (180)

I 82%. HEE R, m.p. 138-140.5 °C. [oc]ztfJ -10.3 (c 1.00, CHCIs). *H-NMR (CDCl,) &:
0.82 (3H, t, J = 7.3 Hz), 0.98 (9H, s), 1.05 (6H, s), 1.41 (2H, q, J = 7.3 Hz), 1.63-1.94 (3H, m),
2.28 (3H, s), 2.86 (2H, t, J = 6.8 Hz), 2.90-3.37 (2H, m), 4.11 (2H, t, J = 6.8 Hz), 4.23-5.20
(3H, m), 6.00-7.39 (12H, m). IR (Nujol) cm™: 3400, 2745, 2635, 2544, 2220, 1651, 1622, 1553.
MS m/z: 493 [M+H]". Anal.Calcd for C,0H3sN,0s-C4H13:N-0.5H,0: C, 68.96; H, 8.42; N, 7.31.
Found: C, 69.05; H, 8.34; N, 7.32.

(S)-7-(2-{2-[(1E)-4,4-Dimethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]- 1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18p)

IFE 59%. HEAE AR, mp. 147-149.5 °C. [oc]ztfJ -16.8 (c 1.00, CHCIs). 'H-NMR (CDCl,) &:
0.94 (9H, s), 1.01 (9H, s), 1.65-1.95 (3H, m), 2.09 (2H, d, J = 7.5 Hz), 2.28 (3H, s), 2.86 (2H, t,
J =6.6 Hz), 2.90-3.35 (2H, m), 4.11 (2H, t, J = 6.6 Hz), 4.30-5.20 (3H, m), 5.90-7.40 (12H, m).
IR (Nujol) cm™ 1657, 1634, 1611, 1558, 1506. MS m/z: 493 [M+H]*. Anal. Calcd for
C,9H3sN,05-C4H11N-0.8H,0: C, 68.32; H, 8.44; N, 7.44. Found: C, 68.29; H, 8.32; N, 7.29.

(S)-7-(2-{2-[(1E)-3-Ethylpenten-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18q)

=R 63%. HEAE AR, m.p. 154-156 °C. [a]z;) -15.6 (c 1.00, CHCI;). *H-NMR (CDCl,) 8: 0.87
(6H, t,J = 7.2 Hz), 0.96 (9H, s), 1.20-1.63 (4H, m), 1.63-2.10 (4H, m), 2.28 (3H, s), 2.86 (2H, t,
J = 6.8 Hz), 2.90-3.04 (1H, m), 3.12-3.28 (1H, m), 4.11 (2H, t, J = 6.8 Hz), 4.40-5.30 (3H, m),
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5.80-7.60 (12H, m). IR (Nujol) cm™: 2735, 2633, 2544, 1653, 1624, 1599, 1551, 1506. MS m/z:
493 [M+H]". Anal. Calcd for CyH3sN,O5-C4H13N-0.5H,0: C, 68.96; H, 8.42; N, 7.31. Found: C,
68.95; H, 8.24; N, 7.34.

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yI}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18r)

U= 51%. FIEARE AR, mp. 155-158.5 °C. [m]zDO -22.0 (c 1.00, CHCIs). 'H-NMR (CDCls) 8&:
0.90 (6H, d, J = 6.3 Hz), 0.97 (9H, s), 1.20-1.70 (3H, m), 1.70-1.98 (3H, m), 2.06-2.40 (2H, m),
2.27 (3H, s), 2.86 (2H, t, J = 6.4 Hz), 2.90-3.25 (2H, m), 4.10 (2H, t, J = 6.4 Hz), 4.25-5.20
(3H, m), 5.72-7.38 (12H, m). IR (Nujol) cm™: 3400, 2735, 2635, 2550, 1657, 1634, 1558, 1506.
MS m/z: 493 [M+H]". Anal. Calcd for CpgH3sN,0s-C4H1;N-0.1H,0: C, 69.84; H, 8.38; N, 7.40.
Found: C, 69.61; H, 8.37; N, 7.43.

(S)-2-[(2E,4E)-Hexadienoyl]-7-(2-{5-methyl-2-[(1E)-3-methylhexen-1-yl]oxazol-4-yI}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18s)

IR 76%. FAfE A, m.p. 102-104.5 °C. [OL]ZD0 -1.1 (c 1.00, CHCI;). *H-NMR (CDClIs) &:
0.88 (3H, t, J = 6.6 Hz), 0.99 (9H, s), 1.08 (3H, d, J = 6.6 Hz), 1.25-1.41 (4H, m), 1.75-2.00
(3H, m), 2.26-2.35 (4H, m), 2.80-3.28 (4H, m), 4.09 (1H, t, J = 6.6 Hz), 4.11 (1H, t, J = 6.6
Hz), 4.40-5.10 (3H, m), 5.10-6.60 (8H, m), 6.60-6.70 (2H, m), 6.90-7.30 (2H, m). IR (Nujol)
cm'™: 2737, 2633, 2544, 1653, 1634, 1553, 1504. MS m/z: 493 [M+H]".

(S)-7-(2-{2-[(1E)-1,5-Dimethylhexen-1-yl]-5-methyloxazol-4-yl}ethoxy)-2-[ (2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18t)

IR 42%. HEEA, mp. 119-121 °C. [oc]z[? -11.3 (¢ 1.00, CHCI5). *H-NMR (CDCls) : 0.91
(6H, d, J = 6.6 Hz), 0.98 (9H, s), 1.33 (2H, dt, J = 7.8, 7.6 Hz), 1.75-2.00 (3H, m), 2.01 (3H, s),
2.21 (2H, dt, J=7.8, 7.6 Hz), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.87 (1H, t, J = 6.8 Hz), 2.88 (1H, t,
J=6.8 Hz), 2.94 (0.5H, dd, J = 15.4, 6.1 Hz), 3.01 (0.5H, dd, J = 15.9, 6.1 Hz), 3.00-3.25 (1H,
m), 4.09 (1H, t, J = 6.8 Hz), 4.10 (1H, t, J = 6.8 Hz), 4.40-5.10 (3H, m), 5.10-6.50 (7H, m),
5.90-6.45 (4H, m), 6.56-6.67 (2H, m), 6.93 (0.5H, d, J = 8.3 Hz), 6.96 (0.5H, d, J = 8.3 Hz),
7.18 (0.5H, dd, J = 14.9, 10.7 Hz), 7.20 (0.5H, dd, J = 14.9, 10.7 Hz). IR (Nujol) cm™: 1655,
1632, 1611, 1556, 1504. MS m/z: 507 [M+H]". Anal. Calcd for C3yH33N,0s-C,H;3N-0.8H,0: C,
68.73; H, 8.58; N, 7.07. Found: C, 68.74; H, 8.41; N, 7.04.

(S)-2-[(2E,4E)-Hexadienoyl]-7-{2-[5-methyl-2-(5-methylhexyl)oxazol-4-yl]ethoxy}-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (18u)

I 76%. A, m.p. 150.5-153.5 °C. [0 -19.0 (¢ 1.00, CHCL,). 'H-NMR (CDCI,) &:
0.86 (6H, d, J = 6.6 Hz), 0.99 (9H, s), 1.13-1.23 (2H, m), 1.28-1.39 (2H, m), 1.52 (1H, heptet, J
= 6.6 Hz), 1.70 (2H, quintet, J = 7.6 Hz), 1.77 (1.2H, d, J = 7.3 Hz), 1.85 (1.8H, d, J = 7.3 Hz),
2.23 (L5H, s), 2.24 (L5H, s), 2.65 (2H, t, J = 7.3 Hz), 2.78-2.88 (2H, m), 2.89-3.05 (1H, m),
3.08-3.26 (1H, m), 4.02-4.13 (2H, m), 4.44 and 5.01 (0.8H, AB-q, J = 17.6 Hz), 4.60-4.74
(1.6H, m), 5.01-5.08 (0.6H, m), 5.50-6.60 (3H, m), 5.94-6.35 (3H, m), 6.55-6.68 (2H, m), 6.93
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(0.4H, d, J = 8.8 Hz), 6.97 (0.6H, d, J = 8.3 Hz), 7.13-7.24 (1H, m). IR (Nujol) cm™: 1655,
1628, 1556, 1506. MS m/z: 495 ['\/H‘H]+ Anal. Calcd for C29H38N205' C4H11N . Oleo C,
69.59; H, 8.71; N, 7.38. Found: C, 69.27; H, 8.46; N, 7.34.

(S)-2-[(2E,4E)-5-Methylhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-
4-yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28A)
V=R 83%. [A[HE A, m.p. 138-140.5 °C. 'H-NMR (CDCl;) &:0.90 (6H, d, J = 6.6 Hz), 1.01
(9H, s), 1.30-1.39 (2H, m), 1.52-1.66 (1H, m), 1.80 (1.5H, s), 1.84 (1.5H, s), 1.86 (1.5H, s),
1.87 (1.5H, s), 2.17-2.28 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.86 (2H, t, J = 6.8 Hz), 2.90-
3.30 (2H, m), 4.10 (2H, t, J = 6.8 Hz), 4.25-5.20 (6H, m), 5.80-6.45 (3H, s), 6.52-6.68 (3H, m),
6.91-7.01 (1H, m), 7.45-7.55 (1H, m). IR (Nujol) cm™: 2743, 2637, 2552, 1655, 1626, 1603,
1556, 1506. MS m/z: 507 [M+H]". Anal. Calcd for C3HssN,Os - C4Hy3N: C, 70.44; H, 8.52; N,
7.25. Found: C, 70.31; H, 8.31; N, 7.19.

(S)-2-[(2E,4E)-2-Methylhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-
4-yltethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28B)
VR 84%. [l A, m.p. 123-127 °C (dec). ‘H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz),
0.99 (9H, s), 1.30-1.39 (2H, m), 1.52-1.66 (1H, m), 1.77-1.86 (3H, m), 1.88 (3H, s), 2.17-2.26
(2H, m), 2.27 (3H, s), 2.86 (2H, t, J = 6.8 Hz), 2.92-3.30 (2H, m), 4.10 (2H, t, J = 6.8 Hz),
4.25-5.20 (3H, m), 5.00-6.50 (3H, m) 5.67-5.85 (1H, m), 6.04-6.33 (3H, m), 6.50-6.70 (3H,
m), 6.88-7.38 (1H, m). IR (Nujol) cm™: 2731, 2637, 2552, 1636, 1612, 1558, 1506. MS m/z:
507 [M+H]".

(S)-2-[(2E)-Hexenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-ylJoxazol-4-yl}ethoxy)-

1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28C)

IR 73%. HA[EA, mp. 124-126.5 °C. 'H-NMR (CDCl;) &: 0.90 (6H, d, J = 6.6 Hz), 0.95
(3H, t, J = 7.3 Hz), 0.97 (9H, s), 1.35 (2H, dt, J = 8.3, 7.1 Hz), 1.40-1.66 (3H, m), 2.06-2.27
(4H, m), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.80-2.90 (2H, m), 2.90-3.30 (2H, m), 4.05-4.16 (2H,
m), 4.30-5.20 (3H, m), 6.10-7.02 (10H, m). IR (Nujol) cm™: 2745, 2637, 2552, 1665, 1630,
1556, 1506. MS m/z: 495 [M+H]". Anal. Calcd for CxH3sN,Os - C,Hy3N: C, 69.81; H, 8.70; N,
7.40. Found: C, 69.60; H, 8.47; N, 7.39.

(S)-2-Hexanoyl-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]loxazol-4-yl}ethoxy)-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28D)
IR 79%. [ [E A, mp. 135.5-139 °C. 'H-NMR (CDCl;) &: 0.88-0.93 (9H, m), 0.96 (9H,
s), 1.28-1.41 (6H, m), 1.54-1.68 (3H, m), 2.18-2.27 (4H, m), 2.28 (3H, s), 2.32-2.44 (2H, m),
2.80-3.30 (4H, m), 4.05-4.16 (2H, m), 4.30-5.20 (2H, m), 6.00-7.20 (8H, m). IR (Nujol) cm™:
2743, 2637, 2552, 1639, 1612, 1589, 1558, 1506. MS m/z: 497 [M+H]". Anal. Calcd for
C,9H4oN,05-C4H11N: C, 69.56; H, 9.02; N, 7.37. Found: C, 69.26; H, 8.81; N, 7.38.

(S)-2-(5-Hexenoyl)-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]|oxazol-4-yl}ethoxy)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28E)
V=R 55%. A, m.p. 131-133 °C. 'H-NMR (CDCl;) &: 0.90 (6H, d, J = 6.6 Hz), 0.96
(9H, s), 1.30-1.40 (2H, m), 1.53-1.66 (1H, m), 1.67-1.79 (2H, m), 2.04-2.27 (4H, m), 2.27 (3H,
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s), 2.33-2.44 (2H, m), 2.80-2.90 (2H, m), 2.90-3.30 (2H, m), 4.05-4.16 (2H, m), 4.30-5.10
(5H, m), 5.70-5.85 (1H, m), 6.00-7.20 (8H, m). IR (Nujol) cm™: 2745, 2637, 2550, 1651, 1612,
1589, 1556. MS m/z: 495 [M+H]". Anal. Calcd for C,oH3sN,Os-C4Hy:N: C, 69.81; H, 8.70; N,
7.40. Found: C, 69.54; H, 8.69; N, 7.41.

(S)-7-(2-{5-Methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}ethoxy)-2-(4-pentenoyl)-

1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28F)

IR 77%. FfEA, mp. 134.5-136.5 °C. 'H-NMR (CDCls) §&: 0.90 (6H, d, J = 6.6 Hz),
1.01 (9H, s), 1.31-1.39 (2H, m), 1.52-1.65 (1H, m), 2.18-2.26 (2H, m), 2.27 (1.5H, s), 2.28
(1.5H, s), 2.32-2.43 (2H, m), 2.44-2.53 (2H, m), 2.80-3.30 (4H, m), 4.00-5.70 (10H, m), 5.78—
5.92 (1H, m), 6.18 (1H, dt, J = 16.1, 1.5 Hz), 6.53-6.69 (3H, m), 6.90-7.00 (1H, m). IR (Nujol)
cm™: 2746, 2637, 2548, 1645, 1612, 1556, 1506. MS m/z: 481 [M+H]*. Anal. Calcd for
CasH3sN,0s-C4Hy;N: C, 69.41; H, 8.56; N, 7.59. Found: C, 69.17; H, 8.42; N, 7.57.

(S)-2-(3-Cyclopropylacryloyl)-7-(2-{5-methyl-2-[ (1E)-5-methylhexen-1-yl]oxazol-4-yl}-

ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28G)

IR 72%. FGEA, mp. 124-127 °C. 'H-NMR (CDCl;) §: 0.48-0.65 (2H, m), 0.80-0.90
(2H, m), 0.90 (6H, d, J = 6.6 Hz), 1.02 (9H, s), 1.29-1.39 (2H, m), 1.44-1.67 (2H, m), 2.17—
2.27 (5H, m), 2.81-2.90 (2H, m), 2.90-3.28 (2H, m), 4.04-4.15 (2H, m), 4.39-5.70 (6H, m),
6.13-6.70 (6H, m), 6.92-7.03 (1H, m). IR (Nujol) cm™: 2741, 2635, 2550, 1661, 1614, 1556.
MS m/z: 493 [M+H]". Anal. Calcd for CygH3sN,0s-C4H1;N-0.5H,0: C, 68.96; H, 8.42; N, 7.31.
Found: C, 68.96; H, 8.42; N, 7.34.

(S)-2-[(2E,4E)-6-Hydroxyhexadienoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-
4-yltethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28H)
IR 63%. HEfEAE, m.p. 117-120 °C. *H-NMR (CDCls) &: 0.90 (6H, d, J = 6.6 Hz), 1.00
(9H, s), 1.35 (2H, dt, J = 8.3, 6.8 Hz), 1.52-1.64 (1H, m), 2.18-2.27 (2H, m), 2.27 (3H, s), 2.86
(2H, t, J = 6.8 Hz), 2.92-3.23 (2H, m), 4.05-4.14 (2H, m), 4.17-4.28 (2H, m), 4.40-5.10 (3H,
m), 5.20-6.80 (11H, m), 6.92-7.00 (1H, m), 7.09-7.23 (1H, m). IR (Nujol) cm™: 3337, 1651,
1622, 1558, 1504. MS m/z: 509 [M+H]*. Anal. Calcd for CyH3sN,Og-C4H1:N-0.6H,0: C,
66.89; H, 8.20; N, 7.09. Found: C, 66.73; H, 8.14; N, 7.00.

(S)-2-[(2E)-4-Hydroxyhexenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (281)
I 31%. HE@EA, mp. WIEMEO7ZOHEIERTR], 'H-NMR (CDCl;) §: 0.90 (6H, d, J =
6.6 Hz), 1.05-1.10 (12H, m), 1.34 (2H, dt, J = 7.8, 7.1 Hz), 1.52-1.72 (4H, m), 2.18-2.27 (2H,
m), 2.28 (3H, s), 2.82-2.93 (2H, m), 2.95-3.29 (2H, m), 4.05-4.14 (2H, m), 4.11-4.34 (1H, m),
4.42-4.96 (3H, m), 5.10-6.30 (4H, m), 6.54-6.76 (4H, m), 6.96-7.07 (2H, m). IR (Nujol) cm™:
3377, 1661, 1614, 1553, 1504. MS m/z: 511 [M+H]".

(S)-2-[(2E)-4-Ethoxybutenoyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-
ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28J)
IR 60%. [l A, m.p. 101.5-104.0 °C. 'H-NMR (CDCls) 8: 0.90 (6H, d, J = 6.6 Hz),
1.04 (9H, s), 1.19 (1.5H,t,J = 7.1 Hz), 1.26 (1.5H, t, J = 7.1 Hz), 1.30-1.39 (2H, m), 1.53-1.65
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(1H, m), 2.17-2.26 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.80-2.90 (2H, m), 2.91-3.30 (2H,
m), 3.49 (1H, g, J = 7.1 Hz), 3.56 (1H, g, J = 7.1 Hz), 3.60-5.10 (10H, m), 6.13-6.24 (1H, m),
6.40-7.02 (6H, m). IR (Nujol) cm™: 2743, 2635, 2550, 1665, 1622, 1558, 1506. MS m/z: 511
[M+H]". Anal. Calcd for CyoH3sN,Og - C4H13N - 0.5H,0: C, 66.86; H, 8.50; N, 7.09. Found: C,
66.98; H, 8.37; N, 7.10.

(S)-2-[(2E)-3-Ethoxyacryloyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-

ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28K)

VR 82%. Al A, m.p. 141.5-144.0 °C. 'H-NMR (CDCls) 8: 0.90 (6H, d, J = 6.6 Hz),
1.00 (9H, s), 1.24-1.40 (5H, m), 1.54-1.67 (1H, m), 2.18-2.27 (2H, m), 2.28 (3H, s), 2.80-3.30
(4H, m), 3.80-4.00 (2H, m), 4.05-4.15 (2H, m), 4.40-5.10 (3H, m), 5.60-5.75 (1H, m), 5.80-
7.30 (8H, m), 7.50 (1H, d, J = 11.7 Hz). IR (Nujol) cm™: 2742, 2635, 2550, 1663, 1641, 1601,
1556, 1506. MS m/z: 497 [M+H]". Anal. Calcd for C,gHzsN,0s-C4H1N: C, 67.46; H, 8.31; N,
7.38. Found: C, 67.23; H, 8.25; N, 7.39.

(S)-2-(3-Ethoxypropionyl)-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}-

ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28L)

IR 67%. HA[EE, mp. 121-124 °C. 'H-NMR (CDCl;) &: 0.90 (6H, d, J = 6.6 Hz), 0.96
(9H, s), 1.15 (1.5H, t, J = 6.8 Hz), 1.17 (1.5H, t, J = 6.8 HZz), 1.30-1.40 (2H, m), 1.54-1.67 (1H,
m), 2.18-2.27 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s), 2.44-2.82 (2H, m), 2.83-3.30 (6H, m),
3.48-3.54 (2H, m), 3.66-3.78 (2H, m), 4.09 (1H, t, J = 6.8 Hz), 4.11 (1H, t, J = 6.8 Hz), 4.30-
5.10 (3H, m), 6.14-6.24 (1H, m), 6.53-6.70 (3H, m), 6.91-6.98 (1H, m). IR (Nujol) cm™: 2745,
2637, 2550, 1655, 1611, 1558, 1506. MS m/z: 499 [M+H]". Anal. Calcd for
CaH3sN206-C4H11N: C, 67.22; H, 8.64; N, 7.35. Found: C, 66.96; H, 8.47; N, 7.38.

(S)-2-[(2E)-3-(Furan-2-yl)acryloyl]-7-(2-{5-methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-
yl}ethoxy)-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28M)
IR 80%. [ A, m.p. 114.5-117 °C. 'H-NMR (CDCI;) &: 0.89 (6H, d, J = 6.6 Hz), 0.97
(9H, s), 1.30-1.39 (2H, m), 1.53-1.65 (1H, m), 2.17-2.26 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s),
2.80-3.30 (4H, m), 4.07-4.13 (2H, m), 4.40-5.10 (3H, m), 5.20-6.86 (9H, m), 6.81-7.00 (2H,
m), 7.34-7.50 (2H, m). IR (Nujol) cm™: 2741, 2635, 2552, 1655, 1614, 1556, 1506. MS m/z:
519 [M+H]".

(S)-7-(2-{5-Methyl-2-[(1E)-5-methylhexen-1-yl]oxazol-4-yl}ethoxy)-2-[(2E)-3-(thiophen-2-
yDacryloyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (28N)
IR 84%. H[E A, m.p. 119-122 °C. 'H-NMR (CDCl;) &: 0.89 (6H, d, J = 6.8 Hz), 0.98
(9H, s), 1.30-1.39 (2H, m), 1.52-1.65 (1H, m), 2.17-2.26 (2H, m), 2.27 (1.5H, s), 2.28 (1.5H, s),
2.80-3.30 (4H, m), 4.07-4.13 (2H, m), 4.40-5.07 (3H, m), 5.10-6.23 (4H, m), 6.53-6.79 (4H,
m), 6.90-7.06 (2H, m), 7.11-7.32 (2H, m), 7.69-7.79 (1H, m). IR (Nujol) cm™ 2737, 2633,
2550, 1651, 1611, 1553, 1506. MS m/z: 535 [M+H]". Anal. Calcd for C3H3,N;0sS - C4HyN -
0.3H,0: C, 66.64; H, 7.59; N, 6.82. Found: C, 66.59; H, 7.38; N, 6.80.
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ERECHTOER
34a—c OEFITH =TI LIALEY 158 OB FIEICHEC THR LT,

Methyl [5-Methyl-2-(2,6-dimethylphenyl)oxazol-4-yl]acetate (34a)
I 12%. 'H-NMR (CDCls) &: 2.24 (6H, s), 2.35 (3H, s), 3.60 (2H, s), 3.73 (3H, s), 7.07 (2H,
d,J=7.6Hz),7.21 (1H,t,J = 7.6 Hz).

Methyl [5-Methyl-2-(2,5-dimethylphenyl)oxazol-4-yl]acetate (34b)
I3 32%. 'H-NMR (CDCls) 8: 2.34 (3H, s), 2.36 (3H, s), 2.59 (3H, s), 3.58 (2H, s), 3.73 (3H,
s), 7.06-7.16 (2H, m), 7.73 (1H, s).

Methyl [5-Methyl-2-(2,4,6-trimethylphenyl)oxazol-4-yl]acetate (34c)
IV =R 65%. *H-NMR (CDCl5) &: 2.20 (6H, s), 2.29 (3H, s), 2.31 (3H, s), 3.57 (2H, s), 3.72 (3H,
s), 6.82 (2H, s).

2-[5-Methyl-2-(2,6-dimethylphenyl)oxazol-4-yl]ethanol (35a)

&% 34a(2.25 g, 8.68 mmol) % THF (70 mL) (Z¥Afi#L, NaBH, (1.35 g, 35.7 mmol) %
Nz, 60 °C TAX¥/—/L (10 mL) %3 F#%, [FHE T 30 min L. imtk, RIS
W7KIZHEML, AcOEt THitHL7-. BB A fafn Bk Cheitk, i (NaSO,) L, I
JEF, WiaEE L BONEEE2 7070~k T7 40— (n-~F 2 /AcOEt) Tl
L, {b&Y 35a OMEAMKY (1.60 g, IL3E 80%) A 15%7-.

'H-NMR (CDCls) 8: 2.26 (6H, s), 2.32 (3H, s), 2.74 (2H, t, J = 4.4 Hz), 3.25-3.40 (1H, m),
3.88-3.95 (2H, m), 7.08 (2H, d, J = 7.6 Hz), 7.22 (1H, t, J = 7.6 Hz).

35b DAL 35a DA RIEIZHEL THRRR L.

2-[5-Methyl-2-(2,5-dimethylphenyl)oxazol-4-yl]ethanol (35b)
I 42%. *H-NMR (CDCl5) &: 2.33 (3H, s), 2.36 (3H, s), 2.60 (3H, 5), 2.73 (2H, t, J = 5.6 Hz),
3.55-3.70 (1H, m), 3.93 (2H, t, J = 5.6 Hz), 7.07-7.15 (2H, m), 7.74 (1H, s).

2-[5-Methyl-2-(2,4,6-trimethylphenyl)oxazol-4-yl]ethanol (35c)

{b&% 34c (3.60 g, 13.2 mmol) % THF (75 mL) (ZI&fiEL, 7k T, LiIAIH, (500 mg,
13.2 mmol) Z4HFEML, FRET 1 h HEEL7z. RIGHKRIZH KB I DY AcOEt iz, R
Wz ARlt%, 2 BEoBllc. AHWEL MK ClEE, wE (NaSO,) L7z, JE
T, WA EL, bE&W 35c O aikY) (3.07 g, =K 95%) Z157-.

'H-NMR (CDCls) 8: 2.22 (6H, s), 2.30 (6H, s), 2.72 (2H, t, J = 5.7 Hz), 2.80-3.20 (1H, m), 3.92
(2H,t,J =5.7 Hz), 6.90 (2H, s).

2-[5-Methyl-2-(2,6-dimethylphenyl)oxazol-4-yl]ethyl Methanesulfonate (29a)

&%) 35a (1.60 g, 6.92 mmol) % CH,Cl, (30 mL) \Z¥AfiZL, JK#% F, EtN (1.16 mL,
8.30 mmol) 31O MsCI (0.59 mL, 7.6 mmol) Zhix, FET 15 min iUz, SISiE%
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KBLOBIFI K T, 1% (NaS0,) L7-. BET, WiEZEEL, (LAY 29a
(2.13 g, crude) Z#437=. fF517= 29a (FZ LA EXERLG- 22 L7 <R D B,

29b, 29¢ DA FIE 29a DA RIEIZHEL TA K LT

4-Chloromethyl-5-methyl-2-(2,4,6-trimethylphenyl)oxazole (30c)

b4 36c (15.8 g, 416 mmol) LT EF /L€ /4% 4 (37) (10 g, 98.9 mmol) %
ACOEt (40 mL) (ZiAfRL, K T, ¥ b/KFEH A% 0.5 h REAATZ. FIRT 1.5 h L%,
FOSHRIZ i-Pr,0 Nz, Mz AEL, 38c a4k R (13.89) A#157-.

BHNT-EAR (13.8 g) % CHCl, (140 mL) (Zisf#EL, POCI, (6.9 mL, 74.8 mmol) A%,
3hNBGRIE LT, Hmtd, ROSIREGE KIZIENL AcOEt T L=, AH/E% 1 M NaOH
KRBLORRRI B CHER#, W (NaSO,) L, T T, WA/ £ L. Soniokik
BTN TT 4~ (n-~FPUIACOEL) THRELILAY 30c REFHGITINY (4.39 g,
IR 29%) Z457-.

'H-NMR (CDCls) 8: 2.25 (6H, s), 2.30 (3H, s), 2.41 (3H, s), 4.57 (2H, s), 6.90 (2H, s).

30d-g DA KT 30c DARKIEICHEL THRLT-.

4-Chloromethyl-2-(1-ethyl-1-methylpropyl)-5-methyloxazole (30d)
V=& 21%. 'H-NMR (CDCls) 8: 0.77 (6H, t, J = 7.3 Hz), 1.21 (3H, s), 1.56-1.66 (2H, m), 1.72—
1.83 (2H, m), 2.30 (3H, s), 4.47 (2H, s).

4-Chloromethyl-2-(1-methylcyclopentan-1-yl)-5-methyloxazole (30e)
¢ % 24%. "H-NMR (CDCls) 8: 1.37 (3H, s), 1.59-1.79 (6H, m), 2.12-2.24 (2H, m), 2.30 (3H,
s), 4.47 (2H, s).

4-Chloromethyl-2-(1-methylcyclohexan-1-yl)-5-methyloxazole (30f)
IV =R 8.7%. 'H-NMR (CDCl5) &: 1.27 (3H, s), 1.35-1.62 (8H, m), 2.07-2.18 (2H, m), 2.31 (3H,
s), 4.48 (2H, s).

4-Chloromethyl-2-(adamantan-1-yl)-5-methyloxazole (309)
IV 11%. *H-NMR (CDCl5) 8: 1.70-1.80 (6H, m), 2.01 (6H, s), 2.03-2.09 (3H, m), 2.29 (3H,
s), 4.47 (2H, s).

Methyl 5-Methyl-2-(cyclopent-3-enyl)oxazole-4-carboxylate (42h)

A% 39h (34.0 g, 0.27 mmol) % CH.Cl, (370 mL) (Z¥&fi#L, (COCI), (23.2 mL,
270 mmol) BLW DMF (3 mL) Mz, =IET 1 h fEiHEL7Z K& T, ISEIALEY
40 (37.7 g, 230 mmol) BLOPAY T /LoF L7 (i-Pr,NEL) (99 mL, 580 mmol) %l
z, FHET 1 h #B#RL. BUSHKZ 10% 72 F/K CUed, Wit (Na,SO,) #, BE T,
NI e Byl

FoT-F%#E % CH,Cl, (140 mL) (Z¥fREL, KT, U5 (164 g, 650 mmol), PPh,
(171 g, 650 mmol) LT Et;N (183 mL, 1.31 mol) @ CH,Cl, 1.0 L A~ FL, FET
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05 h FHL7-. RS ZKICIENL CH.Cl, THIH L. A E4 1 (Na,S0,) %, I8
JETF, WA R L. BONEREIC i-PrO Z2INANEhE SRR, AiEhT7 L7~k
777 4— (n-~FHJACOEt) THEIL, {bEWY 42h OEELKY (29.9 g, ILHE 61%)
15T

'H-NMR (CDCls) &: 1.48 (3H, s), 2.38-2.47 (2H, m), 2.60 (3H, s), 2.99-3.06 (2H, m), 3.89 (3H,
s), 5.66 (2H, s).

42i, 42] DERIE 42h OB RREICHED TE LT,

Methyl 5-Methyl-2-(1,3,4-trimethylcyclopent-3-enyl)oxazole-4-carboxylate (42i)
IV =& 50%. 'H-NMR (CDCl5) &: 1.45 (3H, s), 1.61 (6H, s), 2.30 (2H, d, J = 14.9 Hz), 2.60 (3H,
s), 3.01 (2H, d, J = 14.9 Hz), 3.89 (3H, ).

Methyl 5-Methyl-2-(1-methylindan-2-yl)oxazole-4-carboxylate (42j)
IV =& 46%. 'H-NMR (CDCl,) &: 1.51 (3H, s), 2.61 (3H, s) , 2.99 (2H, d, J = 16.0 Hz), 3.62 (2H,
d, J=16.0 Hz), 3.89 (3H, s), 7.12-7.26 (4H, m).

4-Chloromethyl-5-methyl-2-(cyclopent-3-en-1-yl)oxazole (30h)

LiAIH, (5.84 g, 150 mmol) %z THF (500 mL) 28k L, 42h (29.9 g, 140 mmol) @ THF
(100 mL) &% 25 °C LLF T FL, IR T 1 h L. BOSRICH KB I OY AcOEt
wMZ, NaWa ik, 2 EaoBELlc. A2 ik Cred, % (NaSOy)
L7e. BUE T, WA AL, WikY (25.39) #4157

BoHNZHIRY (25.3 g) 2 CH,Cl, (250 mL) (Z¥f#L, SOCI, (11.4 g, 160 mmol) %
30 °C LA NG FL7z. BOSRZEKIZEEML, EE CTH%, CHCl, Tz, A%k
i (Na,S0,) &, WUE T, IsEA R L L. SoNEEE T L0~ T T7 41—
(-~ IACOEL) THEIL, L& 30h OIEEINRY (2299, I 79%) %13,
'H-NMR (CDCls) 8: 1.45 (3H, s), 2.31 (3H, s), 2.36-2.46 (2H, m), 2.94-3.04 (2H, m), 4.47 (2H,
s), 5.66 (2H, s).

30i, 30j DA kI 30h DAREICHEL TEKRLT-.

4-Chloromethyl-5-methyl-2-(1,3,4-trimethylcyclopent-3-enyl)oxazole (30i)
IV =& 99%. 'H-NMR (CDCl5) &: 1.43 (3H, s), 1.61 (6H, s), 2.28 (2H, d, J = 14.9 Hz), 2.31 (3H,
s), 2.98 (2H, d, J = 14.9 Hz), 4.48 (2H, s).

4-Chloromethyl-5-methyl-2-(1-methylindan-2-yl)oxazole (30j)
V=& quant. '"H-NMR (CDCls) &: 1.49 (3H, s), 2.32 (3H, s) , 2.98 (2H, d, J = 16.0 Hz), 3.59 (2H,
d, J = 16.0 Hz), 4.47 (2H, s), 7.13-7.26 (4H, m).

Diethyl 3,4-Dimethylcyclopent-3-ene-1,1-dicarboxylate (44)
~n gy T F )L (457 g, 28.5 mmol) % DMF (100 mL) (ZIAf#EL, == C LiH (567 mg,
71.3 mmol) Z43yFIAANLIZ. IR T 1 h #i#4%, (L5 43 (4.41 g, 28.8 mmol) @ DMF
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(10 mL) ¥#iEZ FL, =|IRT 5 HRHEAPL. JSREKIZEMN%, AcOEt THiHL,
ACOEt B4 ffn /K CTUeisr, #2k8 (Na,SO,) %, WL T, WiE - E L. Soni-rE
BENTLIO< T TT 40— (n-~FP U IACOEY) THRHRIL, 44 OEEARY) (3.55 g, ILE
51%) Z157-.

'H-NMR (CDCls) 8: 1.24 (6H, t, J = 7.1 Hz), 1.59 (6H, s), 2.92 (4H, s), 4.18 (4H, q, J = 7.1 Hz).

3,4-Dimethylcyclopent-3-enecarboxylic Acid (45)

{b&¥ 44 (355 g, 14.8 mmol) &A% /— L (70 mL) [Z¥M#EL, 3.5 M KOH 7k (25 mL,
88 mmol) ¥RikZ NNz 50 °C TS5 h L. BIE T, A%/ —/IV A EH%, FREICIEERR
ZINZFEtEE L, AcOEt THiHHL7-. AcOEt @2 fafn & /K THEr, #ilf: (Na,SO,) %, &
JEF, Wl EU-, SN FRlE2 Y (25 mL) IZ8fi#EL, 110 °C T3 h L.
T T, BV ER E%, 6.0 M A INZ EMEEL, AcOEt T L7z, AcOEt J&4fafn
B K CTHeds, W% (Na,SO,) 1%, 8L T, AcCOEt ¥ ELT=. b izkilia 7 Lra~
757 4— (CHCl/ A% )—/v) THERIL, {b&¥) 45 OEREAHRY) (1.62 g, ULF 78%)
15T
'H-NMR (CDCls) 8: 1.60 (6H, s), 2.55-2.71 (4H, m), 3.03-3.14 (1H, m), 11.50 (1H, br-s).

1,3,5-Trimethylcyclopent-3-enecarboxylic Acid (39i)

&% 45 (1.41 g, 10.1 mmol) %z DMF (30 mL) (Z¥&fiEL, K,COs (4.17 g, 30.2 mmol) 5
Xoaw{bAF /v (1.00 mL, 16.1 mmol) ZA1%, =R T 15 h L= SOSRIZKEMZ,
Et,O THIHIL, Et,O JEafafn ik THErs, w2l (Na,SO,) %, WIE T, WEAHEL,
HERY (2.019) 2157~

DAY T aE LTI (2.12 mL, 15.1 mmol) % THF (50 mL) (ZIEf#L, -78 °C T 2.6 M n-
TFNVF L n-~FH ¥R (5.83 mL, 15.2 mmol) Z3 FL, R T 15 min #i#:%, %
IZEDATZIRY (2.01 g) @ THF 20 mL &% FL7Z. [RIET 15 min #HZ#%, Mel
1.00 mL (16.1 mmol) % F#, iR FTHIELZ. MOSRIZKZINZ 2%, Et,0 THHL,
Et,0 J8 & fafn ik CHdr, #8 (NasS0,) L7-. BIE T, Wiz EL, kY
(212 9) =457,

BONTZHRY (212 g) & THF-—A%/—/L (3: 1) 60 mL ([Z#f#L, 1.0 M LiOH 7k 20
mL (20 mmol) Z/Nx, =|IET 2 h, 40 °C T, SHIZ 2 h L. ISR EIRTE T, it
R EL, FRik%E AcOEt TYE 4, /Kigxa 6.0 M HEER CHEAMEL L, ACOEt THiHLT-. A
JE A fUF I B K CUey, Bol (Na,SO,) #%, UE T, WA E AL, Bl ikiEx 7
Lra~ 777 — (CHCl/ A% ) —/V) THRHRL, {bE&W 39 OfEAMRY (1.27 g, IR
82%, 3 steps) ZFF7=.

'H-NMR (CDCl3) &: 1.31 (3H, s), 1.59 (6H, s), 2.15 (2H, d, J = 14.9 Hz), 2.91 (2H, d, J = 14.9
Hz), 11.10 (1H, br-s).

46a-c BELWN 47c—j OERILE —FITEHLIALEY 17a DA BUEIZHEC THE LT
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Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2,6-dimethylphenyl)-5-methyloxazol-4-ylethoxy]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (46a)
V=& quant. "H-NMR (CDCl;) &: 1.45 (4.5H, s), 1.52 (4.5H, s), 2.23 (6H, s), 2.35 (3H, s), 2.97
(2H, t, J = 6.6 Hz), 3.05-3.20 (2H, m), 3.60 (1.5H, s), 3.63 (1.5H, s), 4.23 (2H, t, J = 6.6 Hz),
4.38-4.50 (1H, m), 4.60-4.75 (1.5H, m), 5.06-5.13 (0.5H, m), 6.60-6.75 (2H, m), 6.98-7.03
(1H, m), 7.06 (2H, d, J = 7.6 Hz), 7.20 (1H, t, J = 7.6 Hz).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2,5-dimethylphenyl)-5-methyloxazol-4-ylethoxy]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (46b)
¢ 99%. 'H-NMR (CDCls) &: 1.45 (4.5H, s), 1.51 (4.5H, s), 2.35 (3H, s), 2.37 (3H, s), 2.59
(3H, s), 2.96 (2H, t, J = 6.6 Hz), 3.04-3.21 (2H, m), 3.60 (1.5H, s), 3.62 (1.5H, s), 4.21 (2H, t, J
= 6.6 Hz), 4.37-4.50 (1H, m), 4.60-4.76 (1.5H, m), 5.07-5.13 (0.5H, m), 6.61-6.75 (2H, m),
6.98-7.15 (3H, m), 7.69-7.74 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2,4,6-trimethylphenyl)-5-methyloxazol-4-yl-ethoxy]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (46c)
V=& quant. '"H-NMR (CDCl5) &: 1.35-1.70 (9H, m), 2.20 (6H, s), 2.29 (3H, s), 2.33 (3H, 9),
2.96 (2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.61 (3H, s), 4.22 (2H, t, J = 6.6 Hz), 4.30-5.20
(3H, m), 6.60-6.80 (2H, m), 6.90 (2H, s), 7.02 (1H, d, J = 8.4 Hz).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2,4,6-trimethylphenyl)-5-methyloxazol-4-yl-
methoxy]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47c)
V=& 94%. 'H-NMR (CDCl,) 8: 1.45 (4.5H, s), 1.52 (4.5H, s), 2.23 (6H, s), 2.31 (3H, s), 2.39
(3H, s), 3.05-3.25 (2H, m), 3.60 (1.5H, s), 3.63 (1.5H, s), 4.40-4.53 (1H, m), 4.62-4.79 (1.5H,
m), 4.99 (2H, s), 5.10-5.15 (0.5H, m), 6.76-6.88 (2H, m), 6.90 (2H, s), 7.01-7.07 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(1-Ethyl-1-methylpropan-1-yl)-5-methyloxazol-4-
yl]methoxy- 1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47d)
V=& quant. '"H-NMR (CDCl) 8: 0.78 (6H, t, J = 7.6 Hz), 1.29 (3H, s), 1.45 (4.5H, s), 1.52
(4.5H, s), 1.56-1.69 (2H, m), 1.72-1.84 (2H, m), 2.29 (3H, s), 3.02-3.21 (2H, m), 3.61 (1.5H, s),
3.63 (1.5H, s), 4.38-4.76 (2.5H, m), 4.86 (1H, s), 4.87 (1H, s), 5.05-5.14 (0.5H, m), 6.68-6.83
(2H, m), 6.98-7.05 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(1-methylcyclopentan-1-yl)-5-methyloxazol-4-
yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47¢)
IV 92%. *H-NMR (CDCI5) &: 1.39 (3H, s), 1.45 (4.5H, s), 1.52 (4.5H, s), 1.61-1.79 (6H, m),
2.15-2.24 (2H, m), 2.30 (3H, s), 3.05-3.20 (2H, m), 3.61 (1.5H, s), 3.63 (1.5H, s), 4.40-4.52
(1H, m), 4.62-4.78 (1.5H, m), 4.84 (2H, s), 5.08-5.15 (0.5H, m), 6.72-6.82 (2H, m), 7.00-7.06
(1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(1-methylcyclohexyl-1-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47f)
IV 98%. 'H-NMR (CDCl3) 8: 1.27 (3H, s), 1.32-1.60 (17H, m), 2.08-2.21 (2H, m), 2.30 (3H,
s), 3.05-3.23 (2H, m), 3.61 (1.5H, s), 3.63 (1.5H, s), 4.38-4.52 (1H, m), 4.60-4.80 (1.5H, m),

113



4.86 (2H, s), 5.06-5.18 (0.5H, m), 6.72-6.86 (2H, m), 6.98-7.06 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-{[2-(Adamantan-1-yl)-5-methyloxazol-4-ylJmethoxy}-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (479)
V=& 98%. 'H-NMR (CDCl;) &: 1.45 (4.5H, s), 1.52 (4.5H, s), 1.70-1.81 (6H, m), 1.98-2.10
(9H, m), 2.30 (3H, s), 3.03-3.22 (2H, m), 3.61 (1.5H, s), 3.63 (1.5H, s), 4.40-4.52 (1H, m),
4.64-4.77 (1.5H, m), 4.84 (2H, s), 5.08-5.15 (0.5H, m), 6.70-6.84 (2H, m), 7.00-7.07 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(1-methylcyclopent-3-en-1-yl)-5-methyloxazol-4-
yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47h)
IV =& 99%. 'H-NMR (CDCl,) &: 1.45 (4.5H, s), 1.46 (3H, s,), 1.52 (4.5H, s), 2.31 (3H, s), 2.34—
2.44 (2H, m), 2.95-3.22 (4H, m), 3.61 (1.5H, s), 3.63 (1.5H, s), 4.40-4.52 (1H, m), 4.64-4.78
(1.5H, m), 4.84 (2H, s), 5.07-5.15 (0.5H, m), 5.66 (2H, s), 6.70-6.84 (2H, m), 7.00-7.06 (1H,
m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(1,4,5-trimethylcyclopent-3-en-1-yl)-5-methyloxazol-
4-yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47i)
V=& 97%. *H-NMR (CDCl5) 8: 1.44 (4.5H, s), 1.45 (3H, s), 1.52 (4.5H, s), 1.61 (6H, s), 2.25—
2.33 (5H, m), 2.95-3.22 (4H, m), 3.61 (1.5H, s), 3.63 (1.5H, s), 4.40-4.51 (1H, m), 4.64-4.79
(1.5H, m), 4.84 (2H, s), 5.07-5.14 (0.5H, m), 6.70-6.85 (2H, m), 6.97-7.05 (1H, m).

Methyl (S)-2-t-Butoxycarbonyl-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (47j)
V=& 93%. 'H-NMR (CDCl5) &: 1.45 (4.5H, s), 1.52 (4.5H, s), 1.50 (3H, s), 2.32 (3H, s), 2.93—
3.22 (4H, m), 3.55-3.66 (5H, m), 4.41-4.51 (1H, m), 4.64-4.79 (1.5H, m), 4.85 (2H, s), 5.07—
5.15 (0.5H, m), 6.70-6.85 (2H, m), 6.98-7.06 (1H, m), 7.11-7.23 (4H, m).

48a—C PBL® 49c—j DA 24a DERIEICHEL TARKLT-.

Methyl (S)-7-[2-(2,6-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylate (48a)
V=R 92%. 'H-NMR (CDCls) &: 2.22 (6H, s), 2.35 (3H, s), 2.86 (1H, dd, J = 15.6, 10.2 Hz),
2.95-3.04 (3H, m), 3.71 (1H, dd, J = 10.2, 4.6 Hz), 3.77 (3H, s), 4.03 (1H, d, J = 15.6 Hz), 4.07
(1H, d, J=15.6 Hz), 4.23 (2H, t, J = 6.6 Hz), 6.58 (1H, d, J = 2.4 Hz), 6.73 (1H, dd, J = 8.6, 2.4
Hz), 6.99 (1H, d, J = 8.6 Hz), 7.06 (2H, d, J = 7.3 Hz), 7.20 (1H, t, J = 7.3 H2).

Methyl (S)-7-[2-(2,5-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylate (48b)
¥ 98%. 'H-NMR (CDCls) &: 2.34 (3H, s), 2.36 (3H, s), 2.59 (3H, s), 2.86 (1H, dd, J = 16.1,
10.5 Hz), 2.92-3.04 (3H, m), 3.70 (1H, dd, J = 10.5, 4.6 Hz), 3.76 (3H, s), 4.03 (1H, d, J = 16.4
Hz), 4.07 (1H, d, J = 16.4 Hz), 4.21 (2H, t, J = 6.6 Hz), 6.57 (1H, d, J = 2.7 Hz), 6.72 (1H, dd, J
=8.5,2.7 Hz), 6.99 (1H, d, J = 8.5 Hz), 7.06-7.14 (2H, m), 7.69-7.73 (1H, m).
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Methyl (S)-7-[2-(2,4,6-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylate (48c)
¢ 91%. 'H-NMR (CDCls) 8: 2.19 (6H, ), 2.29 (3H, s), 2.33 (3H, 5), 2.90-3.10 (4H, m), 3.68
(1H,d, J=5.5Hz), 3.77 (3H, s), 4.06 (2H, s), 4.22 (2H, t, J = 7.3 Hz), 6.59 (1H, d, J = 2.4 Hz),
6.60-6.85 (1H, m), 6.88 (2H, s), 7.00 (1H, d, J = 8.1 Hz).

Methyl (S)-7-[2-(2,4,6-Dimethylphenyl)-5-methyloxazol-4-ylmethoxy]-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylate (49c)
V=& quant. '"H-NMR (CDCls) &: 1.60-1.85 (1H, m), 2.22 (6H, s), 2.30 (3H, s), 2.39 (3H, 9),
2.88 (1H, dd, J = 15.6, 10.5 Hz), 3.03 (1H, dd, J = 15.6, 4.6 Hz), 3.72 (1H, dd, J = 10.5, 4.6 Hz),
3.77 (3H, s), 4.02-4.10 (2H, m), 4.99 (2H, s), 6.71 (1H, d, J = 2.4 Hz), 6.85 (1H, dd, J = 8.3, 2.4
Hz), 6.90 (2H, s), 7.02 (1H, d, J = 8.3 Hz).

Methyl (S)-7-[2-(1-Ethyl-1-methylpropan-1-yl)-5-methyloxazol-4-ylJmethoxy-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (49d)
IV =& 92%. 'H-NMR (CDCls) 8: 0.77 (6H, t, J = 7.3 Hz), 1.29 (3H, s), 1.56-1.69 (2H, m), 1.72—
1.85 (2H, m), 1.97-2.07 (1H, m), 2.29 (3H, s), 2.87 (1H, dd, J = 15.9, 10.2 Hz), 3.02 (1H, dd, J
= 15.9, 4.6 Hz), 3.71 (1H, dd, J = 10.2, 4.6 Hz), 3.77 (3H, s), 3.99-4.10 (2H, m), 4.87 (2H, s),
6.65 (1H, d, J = 2.4 Hz), 6.79 (1H, dd, J = 8.3, 2.4 Hz), 7.00 (1H, d, J = 8.3 Hz).

Methyl (S)-7-[2-(1-Methylcyclopentan-1-yl)-5-methyloxazol-4-ylJmethoxy-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (49¢)
IV =& 89%. 'H-NMR (CDCls) 8: 1.39 (3H, s), 1.61-1.78 (6H, m), 2.10-2.24 (2H, m), 2.30 (3H,
s), 2.89 (1H, dd, J = 15.9, 10.2 Hz), 3.04 (1H, dd, J = 15.9, 4.4 Hz), 3.72-3.77 (1H, m), 3.78
(3H,s), 4.05 (1H, d, J = 16.1 Hz), 4.11 (1H, d, J = 16.1 Hz), 4.84 (2H, s), 6.67 (1H,d, J = 2.4
Hz), 6.80 (1H, dd, J = 8.6, 2.4 Hz), 7.01 (1H, d, J = 8.6 Hz).

Methyl (S)-7-[2-(1-Methylcyclohexyl-1-yI)-5-methyloxazol-4-ylJmethoxy-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (49f)
V=& 95%. 'H-NMR (CDCls) 8: 1.28 (3H, s), 1.32-1.63 (8H, m), 2.08-2.18 (2H, m), 2.30 (3H,
s), 2.87 (1H, dd, J = 15.9, 10.5 Hz), 3.02 (1H, dd, J = 15.9, 4.4 Hz), 3.67-3.77 (1H, m), 3.77
(3H, s), 4.00-4.10 (2H, m), 4.86 (2H, s), 6.67 (1H, d, J = 2.4 Hz), 6.80 (1H, dd, J = 8.3, 2.4 Hz),
7.01 (1H, d, J = 8.3 H2).

Methyl (S)-7-{[2-(Adamantan-1-yl)-5-methyloxazol-4-ylJmethoxy}-1,2,3,4-tetrahydroiso-
quinoline-3-carboxylate (499g)
¢ 92%. '*H-NMR (CDCl;) 8: 1.71-1.83 (6H, m), 1.95-2.10 (10H, m), 2.30 (3H, s), 2.87 (1H,
dd, J =15.9, 10.2 Hz), 3.02 (1H, dd, J = 15.9, 4.6 Hz), 3.72 (1H, dd, J = 10.2, 4.6 Hz), 3.74 (3H,
s), 4.00-4.12 (2H, m), 4.84 (2H, s), 6.66 (1H, d, J = 2.7 Hz), 6.79 (1H, dd, J = 8.5, 2.7 Hz), 7.01
(1H, d, J=8.5 Hz).

Methyl (S)-7-[2-(1-Methylcyclopent-3-en-1-yl)-5-methyloxazol-4-yllmethoxy-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylate (49h)
IV 94%. 'H-NMR (CDCI3) &: 1.46 (3H, s), 1.86-2.03 (1H, m), 2.31 (3H, s), 2.35-2.44 (2H,
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m), 2.87 (1H, dd, J = 15.9, 10.5 Hz), 2.95-3.08 (3H, m), 3.72 (1H, dd, J = 10.2, 4.6 Hz), 3.78
(3H, s), 4.03-4.12 (2H, m), 4.84 (2H, s), 5.67 (2H, s), 6.66 (1H, d, J = 2.4 Hz), 6.80 (1H, dd, J =
8.3, 2.4 Hz), 7.01 (1H, d, J = 8.3 Hz).

Methyl (S)-7-[2-(1,4,5-Trimethylcyclopent-3-en-1-yl)-5-methyloxazol-4-ylJmethoxy-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (49i)
V=& 94%. 'H-NMR (CDCl;) &: 1.44 (3H, s), 1.61 (6H, s), 2.25-2.34 (5H, m), 2.95-3.03 (2H,
m), 3.20-3.35 (2H, m), 3.83 (3H, s), 4.17-4.25 (1H, m), 4.36 (1H, d, J = 16.1 Hz), 4.55 (1H, d,
J=16.1Hz),4.84 (2H,s), 6.72 (1H, d, J = 2.0 Hz), 6.87 (1H, dd, J = 8.5, 2.0 Hz), 7.05 (1H, d, J
= 8.5 Hz).

Methyl (S)-7-[2-(2-Methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylate (49j)
V=& 79%. 'H-NMR (CDCl3) &: 1.50 (3H, s), 1.51-1.70 (1H, m), 2.32 (3H, s), 2.83-3.05 (4H,
m), 3.55-3.65 (2H, m), 3.69-3.75 (1H, m), 3.78 (3H, s), 4.01-4.12 (2H, m), 4.85 (2H, s), 6.66
(1H,d,J=2.4Hz), 6.80 (1H, dd, J = 8.3, 2.4 Hz), 7.01 (1H, d, J = 8.3 Hz), 7.14-7.24 (4H, m).

52aACA BLUN 53cAJA DAL ZEITERMLILAY 18c DARIEICHELTE
L=

Methyl (S)-7-[2-(2,6-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (52aA)
IV =& 82%. 'H-NMR (CDCls) &: 1.81-1.89 (3H, m), 2.23 (6H, s), 2.35 (3H, s), 2.98 (2H, t, J =
6.6 Hz), 3.03-3.27 (2H, m), 3.60 (3H, s), 4.24 (2H, t, J = 6.6 Hz), 4.53 (0.25H, d, J = 17.3 Hz),
4.71 (0.75H, d, J = 15.6 Hz), 4.77 (0.75H, d, J = 15.6 Hz), 4.87-4.98 (0.5H, m), 5.53 (0.75H, dd,
J=5.8, 3.4 Hz), 6.05-6.35 (3H, m), 6.64-6.78 (2H, m), 7.00-7.09 (3H, m), 7.21 (1H,t,J=7.6
Hz), 7.27-7.36 (1H, m).

Methyl (S)-7-[2-(2,5-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (52bA)
IV 81%. 'H-NMR (CDCls) &: 1.80-1.89 (3H, m), 2.35 (3H, s), 2.36 (3H, s), 2.59 (3H, s), 2.97
(2H, t, J = 6.6 Hz), 3.02-3.28 (2H, m), 3.59 (3H, s), 4.22 (2H, t, J = 6.6 Hz), 4.53 (0.25H, d, J =
17.6 Hz), 4.70 (0.75H, d, J = 15.4 Hz), 4.77 (0.75H, d, J = 15.4 Hz), 4.88-4.97 (0.5H, m), 5.53
(0.75H, dd, J = 5.8, 3.4 Hz), 6.06-6.34 (3H, m), 6.64-6.78 (2H, m), 6.99-7.15 (3H, m), 7.27—
7.36 (1H, m), 7.73 (1H, s).

Methyl (S)-7-[2-(2,4,6-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (52cA)
V=& quant. '"H-NMR (CDClI3) &: 1.85 (3H, d, J = 4.8 Hz), 2.20 (6H, s), 2.29 (3H, s), 2.34 (3H,
s), 2.97 (2H, t, J = 6.8 Hz), 3.00-3.25 (2H, m), 3.60 (3H, s), 4.24 (2H, t, J = 6.8 Hz), 4.50-5.10
(2H, m), 5.40-5.65 (1H, m), 6.00-6.55 (3H, m), 6.60-6.85 (2H, m), 6.89 (2H, s), 7.04 (1H, d, J
= 8.4 Hz), 7.15-7.55 (1H, m).
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Methyl (S)-7-[2-(2,4,6-Dimethylphenyl)-5-methyloxazol-4-ylmethoxy]-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53cA)
V=& 95%. 'H-NMR (CDCl3) &: 1.83-1.90 (3H, m), 2.22 (6H, s), 2.31 (3H, s), 2.40 (3H, ),
3.03-3.32 (2H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 17.6 Hz), 4.68-5.03 (4H, m), 5.51-5.57
(0.7H, m), 6.07-6.36 (3H, m), 6.80-6.93 (4H, m), 7.03-7.10 (1H, m), 7.27-7.39 (1H, m).

Methyl (S)-7-[2-(1-Ethyl-1-methylpropan-1-yl)-5-methyloxazol-4-ylJmethoxy-2-[(2E,4E)-
hexadienoyl]- 1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53dA)
V=& 87%. 'H-NMR (CDCls) 8: 0.78 (6H, t, J = 7.6 Hz), 1.29 (3H, s), 1.56-1.68 (2H, m), 1.73—
1.90 (5H, m), 2.30 (3H, s), 3.00-3.30 (2H, m), 3.59 (3H, s), 4.54 (0.3H, d, J = 17.6 Hz), 4.66—
4.96 (4H, m), 5.50-5.58 (0.7H, m), 6.05-6.37 (3H, m), 6.70-6.84 (2H, m), 7.00-7.07 (1H, m),
7.27-7.39 (1H, m).

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclopentan-1-yl)-5-methyloxazol-4-
yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53eA)
IV 99%. 'H-NMR (CDCls) &: 1.39 (3H, s), 1.60-1.78 (6H, m), 1.82-1.89 (3H, m), 2.15-2.24
(2H, m), 2.31 (3H, s), 3.06-3.30 (2H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 15.0 Hz), 4.68-5.00
(4H, m), 5.55 (0.7H, dd, J = 5.9, 3.4 Hz), 6.06-6.38 (3H, m), 6.73-6.86 (2H, m), 7.04-7.09 (1H,
m), 7.27-7.38 (1H, m).

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclohexyl-1-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53fA)
IV 89%. 'H-NMR (CDCls) &: 1.28 (3H, s), 1.32-1.63 (8H, m), 1.82-1.91 (3H, m), 2.08-2.20
(2H, m), 2.31 (3H, s), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 17.3 Hz), 4.67-4.98
(4H, m), 5.50-5.59 (0.7H, m), 6.05-6.40 (3H, m), 6.72-6.86 (2H, m), 7.04-7.09 (1H, m), 7.27—
7.38 (1H, m).

Methyl (S)-7-{[2-(Adamantan-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53gA)
IV 86%. 'H-NMR (CDCls) 8: 1.72-1.82 (6H, m), 1.83-1.89 (3H, m), 1.97-2.10 (9H, m), 2.30
(3H, s), 3.00-3.30 (2H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 17.3 Hz), 4.67-4.98 (4H, m), 5.51—
5.58 (0.7H, m), 6.05-6.38 (3H, m), 6.71-6.86 (2H, m), 7.02-7.09 (1H, m), 7.27-7.37 (1H, m).

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclopent-3-en-1-yl)-5-methyloxazol-
4-yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53hA)
¥ 93%. 'H-NMR (CDCI3) 8: 'H-NMR (CDCls) &: 1.47 (3H, s), 1.80-1.90 (3H, m), 2.25—
2.45 (5H, m), 2.95-3.30 (4H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 17.3 Hz), 4.68-4.98 (4H, m),
5.51-5.58 (0.7H, m), 5.67 (2H, s), 6.07-6.40 (3H, m), 6.72-6.86 (2H, m), 7.02-7.10 (1H, m),
7.27-7.38 (1H, m).

Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1,4,5-trimethylcyclopent-3-en-1-yl)-5-methyl-
oxazol-4-yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53iA)
V=& 96%. 'H-NMR (CDCl,) &: 1.44 (3H, s), 1.61 (6H, s), 1.85-1.90 (3H, m), 2.27-2.32 (5H,
m), 2.95-3.31 (4H, m), 3.60 (3H, s), 4.55 (0.3H, d, J = 17.6 Hz), 4.69-4.98 (4H, m), 5.51-5.58
(0.7H, m), 6.07-6.38 (3H, m), 6.74-6.86 (2H, m), 7.02-7.10 (1H, m), 7.29-7.40 (1H, m).
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Methyl (S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53jA)
V=& 91%. '‘H-NMR (CDCls) 8: 1.50 (3H, s), 1.80-1.90 (3H, m), 2.32 (3H, m), 2.94-3.30 (4H,
m), 3.55-3.64 (5H, m), 4.55 (0.3H, d, J = 16.8 Hz), 4.67-4.98 (4H, m), 5.50-5.58 (0.7H, m),
6.05-6.40 (3H, m), 6.72-6.86 (2H, m), 7.02-7.10 (1H, m), 7.13-7.24 (4H, m), 7.27-7.40 (1H,
m).

53gB, 53gC DAL —FEDLEW) 6a DEMIEICHEL THARLTZ.

Methyl (S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-hexanoyl-1,2,3,4-
tetrahydroisoquinoline-3-carboxylate (53gB)
=% quant. '"H-NMR (CDCls) 8: 0.86-0.96 (3H, m), 1.29-1.40 (4H, m), 1.55-1.62 (0.6H, m),
1.65-1.81 (8H, m), 2.01-2.10 (9H, m), 2.30 (3H, s), 2.44-2.52 (1.4H, m), 3.00-3.31 (2H, m),
3.61 (3H, s), 4.45 (0.3H, d, J = 17.1 Hz), 4.65 (1.4H, s), 4.80-4.86 (2.3H, m), 5.46-5.51 (0.7H,
m), 6.73-6.85 (2H, m), 7.03-7.10 (1H, m).

Methyl (S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-(2-hexenoyl)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53gC)
I¥3#% quant. '"H-NMR (CDCls) &: 0.91-1.00 (3H, m), 1.45-1.57 (2H, m), 1.72-1.82 (6H, m),
2.01-2.10 (9H, m), 2.13-2.27 (2H, m), 2.31 (3H, s), 3.02-3.30 (2H, m), 3.61 (3H, s), 4.53 (0.3H,
d, J = 17.6 Hz), 4.68-4.96 (4H, m), 5.50-5.56 (0.7H, m), 6.14 (0.3H, d, J = 15.2 Hz), 6.37
(0.7H, d, J = 15.2 Hz), 6.75-7.08 (4H, m).

53gD—gF B XU 53jE-jG O ERITxIGT DR RE VY, 5 = EICRE L IALEY
18¢ DA FRIEIZHEL TARRLT-.

Methyl (S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-(2-hexynoyl)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53gD)
V=& quant. '"H-NMR (CDCl;) &: 1.01 (1.5H, t, J = 7.5 Hz), 1.07 (1.5H, t, J = 7.5 Hz), 1.56—
1.70 (2H, m), 1.72-1.81 (6H, m), 2.00-2.11 (9H, m), 2.30 (1.5H, s), 2.31 (1.5H, s), 2.35 (1H, t,
J=7.1Hz), 241 (1H, t, J = 7.1 Hz), 3.05-3.32 (2H, m), 3.63 (1.5H, s), 3.64 (1.5H, s), 4.49
(0.5H, d, J = 17.8 Hz), 4.74 (0.5H, d, J = 16.3 Hz), 4.83 (1H, s), 4.86 (1H, s), 4.94 (0.5H, d, J =
17.8 Hz), 5.08 (0.5H, d, J = 16.3 Hz), 5.35-5.42 (1H, m), 6.74-6.86 (2H, m), 7.03-7.09 (1H, m).

Methyl (S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-(2-furylacryloyl)-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53gE)
V=& 98%. *H-NMR (CDCl3) &: 1.73-1.82 (6H, m), 2.00-2.10 (9H, m), 2.31 (3H, s), 3.05-3.35
(2H, m), 3.61 (3H, s), 4.59 (0.3H, d, J = 17.1 Hz), 4.78-5.07 (4H, m), 5.55-5.63 (0.7H, m),
6.45-6.51 (1H, m), 6.56-6.62 (1H, m), 6.45-6.51 (1H, m), 6.74-6.94 (3H, m), 7.03-7.12 (1H,
m), 7.44—7.55 (1H, m).

Methyl (S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-[2-(5-fluorofuryl)-
acryloyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53gF)
I3 92%. 'H-NMR (CDCls) &: 1.70-1.80 (6H, m), 1.97-2.09 (9H, m), 2.31 (3H, s), 3.05-3.35
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(2H, m), 3.62 (3H, s), 4.59 (0.3H, d, J = 17.3 Hz), 4.77-5.07 (4H, m), 5.51-5.61 (1.7H, m),
6.45-6.58 (1.3H, m), 6.72-6.88 (2.7H, m), 7.03-7.12 (1H, m), 7.34-7.43 (1H, m).

Methyl (S)-2-(2-Furylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-
1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53JE)
I3 quant. *H-NMR (CDCI5) &: 1.50 (3H, s), 2.32 (3H, s), 2.94-3.35 (4H, m), 3.56-3.66 (5H,
m), 4.59 (0.3H, d, J = 17.4 Hz), 4.77-4.93 (3.5H, m), 4.95-5.09 (0.5H, m), 5.55-5.62 (0.7H, m),
6.42-6.50 (1H, m), 6.55-6.61 (1H, m), 6.69 (0.3H, d, J = 15.1 Hz), 6.75-6.87 (2H, m), 6.91
(0.7H, d, J = 15.1 Hz), 7.05-7.10 (1H, m), 7.14-7.23 (4H, m), 7.42—7.56 (2H, m).

Methyl (S)-2-[2-(5-Fluorofuryl)acryloyl-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53jF)
IV 72%. 'H-NMR (CDCI3) 8: 1.51 (3H, s), 2.33 (3H, s), 2.95-3.35 (4H, m), 3.56-3.65 (5H,
m), 4.58 (0.3H, d, J = 18.1 Hz), 4.75-4.89 (3.5H, m), 4.94-5.06 (0.5H, m), 5.54-5.60 (1.7H, m),
6.45-6.55 (1.3H, m), 6.74-6.86 (2.7H, m), 7.02-7.09 (1H, m), 7.13-7.23 (4H, m), 7.34-7.43
(1H, m).

Methyl (S)-2-(2-Cyclopropylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylate (53jG)
X% quant. '"H-NMR (CDCl;) 8: 0.57-0.72 (2H, m), 0.83-1.00 (2H, m), 1.50 (3H, s), 1.55—
1.68 (1H, m), 2.32 (3H, s), 2.93-3.30 (4H, m), 3.56-3.65 (5H, m), 4.53 (0.3H, d, J = 17.6 Hz),
4.66-5.00 (4H, m), 5.45-5.58 (0.7H, m), 6.24 (0.3H, d, J = 14.9 Hz), 6.35-6.53 (1.7H, m),
6.70-6.88 (2H, m), 7.00-7.10 (1H, m), 7.13-7.27 (4H, m).

31aA—cA, 32cA—jA, 32gB—gE BL TN 32JE-jG DAL 7TF DA RIEICHEL TA LT,

(S)-7-[2-(2,6-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-2-[(2E,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (31aA)

U= quant. H R, m.p. 135-137 °C. [oc]z[? -19.0 (c 1.00, CHCI;). 'H-NMR (CDCls) &:
1.02 (9H, s), 1.72-1.88 (3H, m), 2.22 (6H, s), 2.35 (3H, s), 2.87-3.05 (3H, m), 3.12-3.30 (1H,
m), 4.10-4.25 (2H, m), 4.45 (0.5H, d, J = 17.8 Hz), 4.55-4.77 (1.5H, m), 4.95-5.09 (1H, m),
5.95-6.40 (3H, m), 6.56-6.72 (2H, m), 6.90-7.00 (1H, m), 7.06 (2H, d, J = 7.3 Hz), 7.12-7.25
(2H, m). IR (ATR) cm™: 1652, 1623, 1589, 1538, 1392. MS m/z: 501 [M+H]".

(S)-7-[2-(2,5-Dimethylphenyl)-5-methyloxazol-4-ylethoxy]-2-[(2E ,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (31bA)

I quant. BB, m.p. 134-135 °C. [o] -18.0 (¢ 1.00, CHCly). *H-NMR (CDCly) &:
0.99 (9H, s), 1.71-1.92 (3H, m), 2.34 (3H, s), 2.36 (3H, s), 2.59 (3H, 5), 2.88-3.05 (3H, m),
3.12-3.26 (1H, m), 4.13-4.21 (2H, m), 4.45 (0.5H, d, J = 17.3 Hz), 4.59-4.72 (1.5H, m), 4.96—
5.04 (1H, m), 5.95-6.35 (3H, m), 6.57-6.71 (2H, m), 6.92-7.00 (1H, m), 7.05-7.26 (3H, m),
7.72 (1H, 5). IR (ATR) cm™: 1650, 1621, 1585, 1506, 1378. MS m/z: 501 [M+H]".
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(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(2,4,6-triimethylphenyl)-5-methyloxazol-4-ylethoxy]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (31cA)

558 72%. 18K, m.p. 130-132 °C. [a] 5 -20.6 (¢ 1.00, CHCI:). *H-NMR (CDCIy) &: 0.98
(9H, s), 1.60-2.05 (3H, m), 2.20 (6H, s), 2.29 (3H, s), 2.34 (3H, s), 2.75-3.40 (4H, m), 4.19 (2H,
t, J = 6.8 Hz), 4.45-5.25 (3H, m), 5.80-7.40 (12H, m). IR (ATR) cm™: 1652, 1623, 1592, 1540,
1504, 1394. MS m/z: 515 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(2,4,6-trimethylphenyl)-5-methyloxazol-4-ylmethoxy]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32cA)

558 63%. €5k, m.p. 135-138 °C. [a] 5 -25.9 (¢ 1.00, CHCl5). "H-NMR (CDCly) : 1.01
(9H, s), 1.70-1.90 (3H, m), 2.22 (6H, s), 2.30 (3H, s), 2.38 (1.5H, s), 2.39 (1.5H, s), 2.90-3.07
(1H, m), 3.15-3.32 (1H, m), 4.49 (0.5H, d, J = 17.1 Hz), 4.55-4.75 (1.5H, m), 4.91-5.08 (3H,
m), 5.95-6.35 (3H, m), 6.72-6.84 (2H, m), 6.89 (2H, s), 6.95-7.04 (1H, m), 7.16-7.25 (1H, m).
IR (ATR) cm™: 1652, 1623, 1592, 1536, 1504, 1392. MS m/z: 501 [M+H]".

(S)-7-[2-(1-Ethyl-1-methylpropan-1-yl)-5-methyloxazol-4-ylJmethoxy-2-[(2E,4E)-hexa-
dienoyl]-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32dA)
I 70%. R, m.p. 120-123 °C. *H-NMR (CDCI;) 8: 0.78 (6H, t, J = 7.6 Hz), 0.98 (9H,
s), 1.28 (1.5H, s), 1.29 (1.5H, s), 1.56-1.69 (2H, m), 1.75-1.88 (5H, m), 2.29 (3H, s), 2.92-3.07
(1H, m), 3.15-3.30 (1H, m), 4.47 (0.5H, d, J = 17.8 Hz), 4.65-4.75 (1.5H, m), 4.82 (1H, s), 4.83
(1H, s), 4.99-5.12 (1H, m), 5.96-6.37 (3H, m), 6.65-6.78 (2H, m), 6.93-7.00 (1H, m), 7.16—
7.25 (1H, m). IR (ATR) cm™: 1652, 1627, 1560, 1504, 1384. MS m/z: 467 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclopentan-1-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32eA)
IR 74%. AR, mp. 130-133 °C. '*H-NMR (CDCl5) &: 0.99 (9H, s), 1.38 (1.5H, s), 1.39
(1.5H, s), 1.60-1.88 (9H, m), 2.13-2.24 (2H, m), 2.29 (1.5H, s), 2.30 (1.5H, s), 2.91-3.07 (1H,
m), 3.15-3.30 (1H, m), 4.47 (0.5H, d, J = 17.3 Hz), 4.63-4.77 (1.5H, m), 4.80 (1H, s), 4.81 (1H,
s), 5.04 (0.5H, d, J = 17.3 Hz), 5.08-5.13 (0.5H, m), 5.96-6.37 (3H, m), 6.64-6.78 (2H, m),
6.93-7.02 (1H, m), 7.15-7.26 (1H, m). IR (ATR) cm™: 1652, 1623, 1592, 1538, 1506, 1394.
MS m/z: 465 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclohexyl-1-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32fA)

INEE 70%. HEKHAR, m.p. 144-146 °C. [oc]? -20.0 (c 1.00, CHCls). *H-NMR (CDCl;) §: 1.01
(9H, s), 1.28 (3H, s), 1.32-1.65 (8H, m), 1.72-1.90 (3H, m), 2.06-2.18 (2H, m), 2.30 (3H, s),
2.90-3.08 (1H, m), 3.11-3.29 (1H, m), 4.48 (0.5H, d, J = 17.1 Hz), 4.62—4.71 (1.5H, m), 4.81
(1H, s), 4.83 (1H, s), 4.96-5.12 (1H, m), 5.96-6.37 (3H, m), 6.66-6.81 (2H, m), 6.93-7.05 (1H,
m), 7.15-7.26 (1H, m). IR (ATR) cm™: 1652, 1625, 1554, 1502, 1378. MS m/z: 479 [M+H]".
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(S)-7-{[2-(Adamantan-1-yl)-5-methyloxazol-4-yl]methoxy}-2-[(2E,4E)-hexadienoyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32gA)

IV =R 82%. MM, m.p. 154-156 °C. [m]zDO -23.5 (¢ 1.00, CHCls). *H-NMR (CDCl;) &: 0.99
(9H, s), 1.72-1.89 (9H, m), 2.03 (6H, s), 2.03-2.10 (3H, m), 2.29 (3H, s), 2.90-3.07 (1H, m),
3.13-3.31 (1H, m), 4.47 (0.5H, d, J = 17.4 Hz), 4.58-4.78 (1.5H, m), 4.80 (1H, s), 4.81 (1H, s),
4.99-5.13 (1H, m), 5.96-6.38 (3H, m), 6.66-6.78 (2H, m), 6.95-7.04 (1H, m), 7.15-7.26 (1H,
m). IR (ATR) cm™: 1652, 1623, 1592, 1540, 1506, 1392. MS m/z: 517 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1-methylcyclopent-3-en-1-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32hA)

55 59%. [k, m.p. 134-137 °C. [a] 5 -18.5 (¢ 1.00, CHCl;). "H-NMR (CDCly) : 1.01
(9H, ), 1.46 (1.5H, s), 1.46 (1.5H,s), 1.78 (1.5H, d, J = 6.8 Hz), 1.85 (1.5H, d, J = 6.8 Hz),
2.30 (15H, s), 2.31 (L.5H, s), 2.35-2.44 (2H, m), 2.93-3.08 (3H, m), 3.15-3.31 (1H, m), 4.47
(0.5H, d, J = 17.6 Hz), 4.59-4.85 (3.5H, m), 4.99-5.12 (1H, m), 5.66 (2H, s), 5.96-6.37 (3H, m),
6.66-6.79 (2H, m), 6.93-7.02 (LH, m), 7.15-7.26 (1H, m). IR (ATR) cm™: 1652, 1625, 1592,
1560, 1540, 1504, 1382. MS m/z: 463 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(1,4,5-trimethylcyclopent-3-en-1-yl)-5-methyloxazol-4-
yllmethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32iA)

=R 63%. HER R, mp. 114-116 °C. [a]z[? -22.0 (¢ 1.00, CHCI3). 'H-NMR (CDCls) &: 1.03
(9H, s), 1.43 (3H, s), 1.61 (6H, s), 1.78 (1.5H, d, J = 6.6 Hz), 1.85 (1.5H, d, J = 6.6 Hz), 2.23—
2.33 (5H, m), 2.92-3.04 (3H, m), 3.15-3.31 (1H, m), 4.49 (0.5H, d, J = 17.6 Hz), 4.65-4.85
(3.5H, m), 4.97-5.08 (1H, m), 5.96-6.37 (3H, m), 6.66-6.79 (2H, m), 6.95-7.05 (1H, m), 7.15—
7.26 (1H, m). IR (ATR) cm™: 1652, 1625, 1554, 1504, 1378. MS m/z: 491 [M+H]".

(S)-2-[(2E,4E)-Hexadienoyl]-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32jA)

55 65%. [k, m.p. 150-155 °C (dec.). [0 -18.2 (c 1.00, CHCIy). *H-NMR (CDCI,)
§: 1.02 (9H, s), 1.49 (1.5H, s), 1.50 (1.5H, s), 1.78 (1L5H, d, J = 6.6 Hz), 1.84 (1L5H, d, J = 6.6
Hz), 2.30 (1.5H, s), 2.31 (1.5H, s), 2.90-3.06 (3H, m), 3.15-3.31 (1H, m), 3.60 (2H, d, J = 15.9
Hz), 4.47 (0.5H, d, J = 17.4 Hz), 4.64-4.76 (1.5H, m), 4.80 (1H, s), 4.81 (1H, s), 5.00-5.10 (1H,
m), 5.95-6.37 (3H, m), 6.66-6.79 (2H, m), 6.94-7.03 (1H, m), 7.12-7.26 (5H, m). IR (ATR)
cm™: 1652, 1625, 1554, 1504, 1380. MS m/z: 513 [M+H]".

(S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylmethoxy}-2-hexanoyl-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32gB)

5 76%. 18, m.p. 124-126 °C. [a]s -22.5 (¢ 1.00, CHCI:). *H-NMR (CDCly) &:
0.86-0.95 (3H, m), 1.03 (9H, s), 1.25-1.39 (4H, m), 1.58-1.69 (2H, m), 1.72-1.81 (6H, m),
2.03 (6H, s), 2.03-2.10 (3H, m), 2.29(1.5H, s), 2.30 (1.5H, s), 2.31-2.48 (2H, m), 2.92-3.06
(1H, m), 3.13-3.33 (1H, m), 4.45-4.70 (2H, m), 4.80 (1H, s), 4.82 (1H, s), 4.94-5.05 (1H, m),
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6.66-6.80 (2H, m), 6.95-7.04 (1H, m). IR (ATR) cm™: 1635, 1548, 1504, 1382. MS m/z: 521
[M+H]".

(S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylmethoxy}-2-(2-hexenoyl)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32gC)

IR 79%. AR, mp. 141-143 °C. [OL]ZDO -26.8 (¢ 1.00, CHCIs). 'H-NMR (CDCl;) 8&:
0.86-0.98 (3H, m), 1.03 (9H, s), 1.38-1.55 (2H, m), 1.72-1.81 (6H, m), 2.02-2.25 (11H, m),
2.29 (1.5H, s), 2.29 (1.5H, s), 2.95-3.07 (1H, m), 3.15-3.33 (1H, m), 4.47 (0.5H, d, J = 17.3
Hz), 4.62-4.76 (1.5H, m), 4.80 (1H, s), 4.82 (1H, s), 4.96-5.09 (1H, m), 6.25 (0.5H, d, J = 15.1
Hz), 6.35 (0.5H, d, J = 15.2 Hz), 6.67-6.85 (3H, m), 6.95-7.04 (1H, m). IR (ATR) cm™: 1658,
1621, 1548, 1504, 1384. MS m/z: 519 [M+H]".

(S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-yllmethoxy}-2-(2-hexynoyl)-1,2,3,4-tetra-
hydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32gD)

IR 67%. [k, mp. 133-135 °C. [a] -27.5 (¢ 1.00, CHCL,). 'H-NMR (CDCl,) &:
0.89-1.05 (12H, m), 1.54-1.69 (2H, m), 1.72-1.81 (6H, m), 2.02 (6H, s), 2.03-2.10 (3H, m),
2.25-2.35 (4H, m), 2.37 (1H, t, J = 7.1 Hz), 2.95-3.10 (1H, m), 3.13-3.35 (1H, m), 4.46 (0.5H,
d, J = 17.6 Hz), 4.69-4.84 (2.5H, m), 4.89-4.95 (0.5H, m), 4.97-5.12 (1.5H, m), 6.65-6.80 (2H,
m), 6.94-7.04 (1H, m). IR (ATR) cm™: 1627, 1554, 1506, 1378. MS m/z: 517 [M+H]".

(S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-(2-furylacryloyl)-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32gE)

=R 60%. MR, m.p. 140-142 °C. [oc]ZE? -27.4 (¢ 1.00, CHCI3). *H-NMR (CDCl5) &: 1.01
(9H, s), 1.72-1.81 (6H, m), 1.97-2.10 (9H, m), 2.29 (3H, s), 2.94-3.10 (1H, m), 3.13-3.35 (1H,
m), 4.52 (0.5H, d, J = 17.3 Hz), 4.69-4.85 (3.5H, m), 5.00-5.13 (1H, m), 6.37-6.58 (2H, m),
6.67—7.03 (4H, m), 7.35-7.50 (2H, m). IR (ATR) cm™: 1648, 1608, 1554, 1504, 1382. MS m/z:
543 [M+H]".

(S)-2-(2-Furylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-1,2,3,4-
tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32jE)

I 63%. HEKA, m.p. 165-170 °C (dec.). [oc]zDO -27.8 (¢ 0.50, CHCI;). 'H-NMR (CDCl5)
6: 0.97 (9H, s), 1.50 (3H, s), 2.30 (3H, s), 2.90-3.08 (3H, m), 3.15-3.31 (1H, m), 3.60 (2H, d, J
=15.9 Hz), 4.49 (0.5H, d, J = 17.4 Hz), 4.66-4.84 (3.5H, m), 5.02-5.20 (1H, m), 6.35-6.57 (2H,
m), 6.67-7.02 (4H, m), 7.12-7.24 (4H, m), 7.30-7.46 (3H, m). IR (ATR) cm™: 1650, 16186,
1556, 1504, 1376. MS m/z: 539 [M+H]". Anal. Calcd for CsH3N,Og-C4H1:N-0.5H,0: C,
69.66; H, 6.82; N, 6.77. Found: C, 69.54; H, 7.00; N, 6.58.

(S)-2-[2-(5-Fluorofuryl)acryloyl-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32jF)
IR 64%. AR, m.p. 168-171 °C (dec.). 'H-NMR (CDCl5) &: 1.00 (9H, s), 1.49 (1.5H, s),
1.50 (1.5H, s), 2.30 (1.5H, s), 2.30 (1.5H, s), 2.90-3.08 (3H, m), 3.14-3.32 (1H, m), 3.53-3.65
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(2H, m), 4.49 (0.5H, d, J = 17.7 Hz), 4.70-4.84 (3.5H, m), 5.01-5.12 (1H, m), 5.45-5.55 (1H,
m), 6.36-6.48 (1H, m), 6.60-6.79 (3H, m), 6.96-7.02 (1H, m), 7.12-7.30 (5H, m). IR (ATR)
cm'™: 1652, 1569, 1542, 1506, 1376. MS m/z: 557 [M+H]".

(S)-2-(2-Cyclopropylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-

1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid t-Butylamine Salt (32jG)

VR 65%. MR, m.p. 148-156 °C (dec.). *H-NMR (CDCIs) &: 0.50-0.65 (2H, m), 0.77—
0.95 (2H, m), 1.04 (9H, s), 1.49 (1.5H, s), 1.50 (1.5H, s), 1.54-1.67 (1H, m), 2.30 (1.5H, s),
2.31 (1.5H, s), 2.92-3.07 (3H, m), 3.05-3.32 (1H, m), 3.54-3.65 (2H, m), 4.46 (0.5H, d, J =
17.6 Hz), 4.64-4.87 (3.5H, m), 4.94-5.08 (1H, m), 6.45-6.53 (2H, m), 6.67-6.80 (2H, m),
6.95-7.05 (1H, m), 7.12-7.27 (4H, m). IR (ATR) cm™: 1654, 1610, 1550, 1504, 1382. MS m/z:
513 [M+H]".

(S)-7-{[2-(Adamantann-1-yl)-5-methyloxazol-4-ylJmethoxy}-2-[2-(5-fluorofuryl)acryloyl]-
1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid Calcium Salt (32gF)

&% 53gF (1.82 g, 3.17 mmol) % 1,4-4 %4> (38 mL) (ZIAfEL, 1.0 M LiOH 7k

(9.5 mL, 9.5 mmol) % FL, IR T 2 h L. KSKIZ 2 M HEERE Nz BErEeL,
AcOEt ThiHIL7z., AREEZ /KB IO B AK T, #lk (NaSO,) L, JHET,
W2 LU=, SN EREE D770~ T7 04— (n-~F V2 JAcOEt) THHEL,
32gF ®7V—{& (1.65 g, crude) %137, #5417 32gF O7Y—{& (500 mg, 0.89 mmol) %
THF (25 mL) (ZiEf#L, 0.1 M KHCO; 7k (9.0 mL, 0.9 mmol) ZINZ==iE T 1 h L.
RONRZTTE T, #fit%, ho7sra~<vhr 77— [ODS VA7V (& LU T1RE),
10% MeCN KT ICEVERL-. B EEEDE T, RifEt%, 1 M CaCl, /K
(1.0 mL, 1.0 mmol) i FL, =T 3 hfiiHL7. fritdda AL, (bEW 320F DHEA
i (390 mg, UNZR 71%) A 157-.
m.p. 160-166 °C. *H-NMR (DMSO-dg) &: 1.65-1.75 (6H, m), 1.86-2.05 (9H, m), 2.27 (3H, 9),
2.73-2.95 (1H, m), 3.25-3.40 (1H, m), 4.52 (0.7H, d, J = 18.3 Hz), 4.56-4.69 (0.7H, m), 4.70—
4.95 (3.3H, m), 5.12-5.21 (0.3H, m), 5.86-5.60 (1H, m), 6.67—6.92 (4H, m), 6.96-7.06 (1H, m),
7.15-7.27 (1H, m). IR (ATR) cm™: 1648, 1608, 1569, 1544, 1502, 1427, 1384. MS m/z: 561
[M+H]".

Ethyl 5-(2-t-Butoxycarbonylvinyl)furan-2-carboxylate (55)

b5 54 (121 g, 556 mmol), 77U Lz t-—7F /L (500 mL, 3.43 mol), Pd(OAc), (12.5 g,
55.6 mmol), ~J(o-RU/WV)FRAT 2 (67.7 g, 222 mmol), i-Pr,NEt (284 mL, 1.67 mol) FL O
LiCl (70.8 g, 1.67 mol) # DMF (1.1 L) IZH&&EL, EHRFMX T 130°C T 0.5 h fiiHEL-.
Bmtg, FOSRITKBED ELO 2%, NaWzt 7 M MWTAH%, 2 EasmriEL7z.
AtlEE 10% 7K, KBLORIMEE K THES, ®offt (NaSO,) 1%, JUE T, ik
R ELZ. BOoNTRIEEZ T L0~ N T7 40— (n-~F 2 /ACOEL) THREIL, {bEW
55 OB (110 g, IR 74%) %157-.
'H-NMR (CDCls) &: 1.38 (3H, t, J = 7.6 Hz), 1.52 (9H, s), 4.37 (2H, q, J = 7.6 Hz), 6.48 (1H, d,
J=15.8 Hz), 6.62 (1H, d, J = 3.4 Hz), 7.16 (1H, d, J = 3.4 Hz), 7.32 (1H, d, J = 15.8 Hz).
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5-(2-t-Butoxycarbonylvinyl)furan-2-carboxylic Acid (62)

{b&# 55 (110 g, 414 mmol) % THF (550 mL) 35X A% /— L (550 mL) (Zi&fiEL, 1
M LiOH 7k (500 mL, 500 mmol) Z/Nx, =& T 1 h L= MISKRIC 10% 7= Rk
ZINZEPEEL, AcOEt THI L7z, AHfE A fafn K CUelf, wl (NaSO,) &, L
T, WA E LT, BONTERIEIC -~V 2z, REhzE L, b&% 62 OH
BAR (83.3 9, =K 84%) Z157-.

'H-NMR (CDCl;) 8: 1.52 (9H, s), 6.54 (1H, d, J = 15.9 Hz), 6.68 (1H, d, J = 3.4 Hz), 7.33 (1H,
d, J=3.4Hz), 7.35 (1H, d, J = 15.9 Hz).

t-Butyl 3-(5-Fluorofuryl)acrylate (63)

b5 62 (83.3 g, 350 mmol) |2 Et,O (420 mL), 7k (840 mL) #5JL 7 NaHCO; (70.6 g,
840 mmol) ZhNz, =R{ETO0.5h#H#EE, BLI7h7/L4 /0 (149 g, 420 mmol) &4y EIFshiL,
[FIRC 1.5 h fiiFeL7c. 2 J@E0BEL, AREA KB IO B K CTHag, wl (NaSO,)
%, WIET, WIEAEEL-. Son-ERiEa 7570~ 77 01— (n-~F ¥ /AcOEt)
THEL, {b&Y 63 OEMAJNKY) (43.29 UL 58%) Z1F7z.
'H-NMR (CDCly) 6: 1.51 (9H, s), 5.53 (1H, dd, J = 7.1, 3.6 Hz), 6.11 (1H, d, J = 15.6 Hz),
6.41-6.50 (1H, m), 7.16 (1H, dd, J = 15.6, 2.7 Hz).

3-(5-Fluorofuryl)acrylic Acid (50F)

&% 63 (20.0 g, 94.2 mmol) % CH,CI, (200 mL) (ZIAfEL, KT, N7V A4 afikfz
(TFA) (70 mL, 942 mmol) #h%, FEIERT 1.5 h #H#EL-. WE T, WiE2REEL, 550
TR 1T 20~ T 74— (CHCl/ A% /—/V) THf%, BONTEEIC n-~F i
EINZ, RiEzEAEL, 50F O R (9.50 g, I3 65%) &157-.

'H-NMR (CDCl5) 8: 5.59 (1H, dd, J = 6.8, 3.4 Hz), 6.17 (1H, d, J = 15.6 Hz), 6.56-6.63 (1H,
m), 7.16 (1H, dd, J = 15.6, 2.7 Hz).

7-Benzyl-2-t-butoxycarbonyl-1,2,3,4-tetrahydroisoquinoline-3-carboxylic Acid (64)
{54 1a (20.0 g) & DMF (200 mL) (Z¥#fi#EL, K,COs (13.5 g, 97.6 mmol) LU
L7k (7.7 mL, 65.1 mmol) Zlz, =G T 16 h L= KISHKIZKZMNZ AcOEt T
L, AHE LKL O &K Ty, w2 (NaSO,) #%, JE Mata¥ELT.
BoNT-F#E% THF (330 mL) BL AKX /— 1 (110 mL) ([Z¥AfEL, 1 M LIOH 7k (110
mL, 0.11 mol) ZMNz, =RIRT 18 h #HEL7-. WIE F, IBHA 8 E%, 10% 7= fKZ N
AFRMEEL, ACOEt THIHILZ. AHEE & fafn Rk THd, #olf (NaSO.) #, UL T,
WIEZ R LUz, BONTRIEIL n~F 20z, REmaEsIL, {LEY 64 O HEK
K (25.7 g, I 91%) &157-.
'H-NMR (CDCl5) 8: 1.42 (4.5H, s), 1.51 (4.5H, s), 3.00-3.25 (2H, m), 4.43 (1H, dd, J = 16.6,
7.8 Hz), 4.64 (1H, dd, J = 16.6, 7.8 Hz), 4.70-4.78 (0.5H, m), 5.01 (2H, s), 5.05-5.12 (0.5H, m),
6.70-6.83 (2H, m), 7.05 (1H, d, J = 8.3 Hz), 7.27-7.44 (5H, m).
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7-Benzyloxy-2-t-butoxycarbonyl-N-methoxy-N-methyl-1,2,3,4-tetrahydroisoquinoline-3-
carboxamide (56)

{b&% 64 (25.0 g, 65.2 mmol) %z CH,Cl, (250 mL) (ZIAfEL, K& N,O-P AF Lekn
FI LTI (7.63 g, 78.2 mmol), EtsN (11.8 mL, 84.8 mmol) XL~ EDC-HCI (16.3 g,
84.8 mmol) Z/INz, =L T 2 h LIz, RIS ZE 10% 7= K, KBIOREFI K
T, H (NaSOs) #%, WIET, Wi ELZ. (GoN 2T L0~ T
74— (n-~F Y /AcOEt) THITL, L& 56 OHMRY) (9.11 g IR 33%) A157-.
'H-NMR (CDCls) &: 1.45 (4.5H, s), 1.50 (4.5H, s), 2.85-3.05 (1H, m), 3.07-3.18 (4H, m), 3.76
(1.5H, s), 3.83 (1.5H, s), 4.45-4.90 (2.5H, m), 5.03 (2H, s), 5.18-5.26 (0.5H, m), 6.75-6.85 (2H,
m), 7.00-7.06 (1H, m), 7.27-7.44 (5H, m).

3-Acetyl-2-t-butoxycarbonyl-7-benzyloxy-1,2,3,4-tetrahydroisoquinoline (65)

&% 56 (5.0 g, 11.7 mmol) %z THF (100 mL) (ZIAfEL, KB T 3.0 M MeMgl Et,0 ¥
% (19.5 mL, 58.5 mmol) Z /%, i T 12 h$E#PL7=. KB T, KIGIRIZ 10% 7= 1%
KZNNA, AcOEt THI L7z, AHEE AR IR T, H2M (NaSO,) 1%, WIET, &
A LU BONTREE T 70~ T T7 40— (n-~F % /AcOEt) THRIL, (L&
¥y 65 DR EEAHIRY) (4.07 g UL 91%) Z457-.

'H-NMR (CDCls) &: 1.45 (4.5H, s), 1.52 (4.5H, s), 1.99 (1.5H, s), 2.06 (1.5H, s), 2.95-3.15 (2H,
m), 4.40-4.55 (1.5H, m), 4.60-4.72 (1H, m), 4.84-4.90 (0.5H, m), 5.03 (2H, s), 6.70-6.85 (2H,
m), 7.01-7.07 (1H, m), 7.29-7.44 (5H, m).

3-Acetyl-2-t-butoxycarbonyl-7-hydroxy-1,2,3,4-tetrahydroisoquinoline (57)

10% Pd-C (814 mg) (2{kA&%) 65 (4.07 g, 10.7 mmol) DA% /— L (80 mL) &k,
2R, 0.4 MPa T2 h #ilUKZIWINLTZ. Nasa A0k, BIET, Wiz EL, (bEW
57 Z&teiliky (2.93 g) 2157 oz 57 1ZZNLL BRI HZ L2k O SIS
AVl

2-t-Butoxycarbonyl-3-(1,1-difluoroethyl)-7-hydroxy-1,2,3,4-tetrahydroisoquinoline (58)

&% 57 (2.0 g, 6.86 mmol) % CH,Cl, (20 mL) (ZIafEL, 7K, DAST (2.70 mL,
20.6 mmol) ZhN%, =R{ELT 18 h #H#:#%, DAST (2.70 mL, 20.6 mmol) Z iz, &5(2 18 h
PEHRL-. MOSR A SN B E KIZIEIIL AcOEt THIH L=, AHE)E & fafn & K Coer,
W% (NaSO,) #, WUTE T, InaE L LT BoN ks 7 Lra~hrT7 1— (n-~
X IACOEt) THEHIL, 58 D HEKAR (620 mg, JU= 29%) #157-.
'H-NMR (CDCl,) 8: 1.45-1.65 (12H, m), 2.88-3.07 (2H, m), 4.07-4.20 (1H, m), 4.50-5.00 (2H,
m), 6.52-6.70 (2H, m), 7.00 (1H, d, J = 8.3 Hz).

(S)-3-Acetyl-2-t-butoxycarbonyl-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-

methoxy-1,2,3,4-tetrahydroisoquinoline (66) i 45j DA AIEIZHEL TARRL, HRIT DL
72 WD BT A=,
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(S)-3-Acetyl-2-(2-furylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]methoxy-
1,2,3,4-tetrahydroisoquinoline (59)

{b&% 66 (955 mg, 1.85 mmol) ZxX% (3 mL) ([ZIEMEL, KB T, fafntEfb/kE 2-7'n
X — VIR (0.65 mL, 5.55 mmol) Nz, R T 15 min #EFRL7-. SOSIEIZ ELO 20
Z, Fritina AL A EABER 699 mg 2157z

2-7UVT Z7UNVEE (150 mg, 1.09 mmol) % CH,CI, (7 mL) (ZiAEf#L, (COCI), (0.093 mL,

1.09 mmol) BLTX DMF (1 i) #hz, =|IETO05 h L. KE T, BISIKIZIE DO
K340 mg XY EtzN (0.51 mL, 3.62 mol) Zh1%, =R T 2h L2, SOSHRIZ/AKRZEM
%, ACOEt THiItH L7z, ARESE 2 fafn B /K THEY, Hi2f (Na,SO,) #%, UL T, Wi
LT BONIEEE T L0~ 57 4— (n-~FH[AcOEt) THHIL, 59 0 k)
K (240 mg, UL=R 76%) Z4537-.
m.p. 51-52 °C. *H-NMR (CDCl;) &: 1.50 (3H, s), 2.00 (1.5H, s), 2.10 (1.5H, s), 2.32 (3H, ),
2.94-3.29 (4H, m), 3.61 (2H, d, J = 15.6 Hz), 4.65-4.97 (4H, m), 5.27-5.35 (1H, m), 6.44-6.51
(1H, m), 6.55-6.62 (1H, m), 6.77-6.95 (3H, m), 7.05-7.24 (5H, m), 7.33-7.57 (2H, m). IR
(ATR) cm™: 1718, 1648, 1604, 1558, 1400. MS m/z: 537 [M+H]".

1-{(S)-2-(2-Furylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-ylJmethoxy-
1,2,3,4-tetrahydroisoquinoline-3-yl}ethanol (60)

{t&% 59 (120 mg, 0.224 mmol) %z THF (1 mL) B A% /—/L (1 mL) ([ZIEfEL, K

# T NaBH; (10 mg, 0.268 mmol) Z/1x, =IE T 05 h L. MKISRIZKEMZ,
CHCI; THitH L7z, AtfEZ iz (NaSO,) %2, WIE T, WA ELT-. Boh T ikiEx
N L7 T T7 4— (n-~FH 2 IACOEL) THLL, 60 D H MK (107 mg, UL 76%)
% 2971 O T AT LA ~—IREWE L TET-.
HPLC: R.T. 7.8 min, 8.9 min (% &h#4H: 0.01 M KH,PO, /K/7th=FJ/L =40:60, {RSE: 23 °C,
it 2.0 mL/min). m.p. 67-69 °C. 'H-NMR (CDCls) &: 1.16-1.28 (3H, m), 1.51 (3H, s), 2.30
(3H, s), 2.70-2.85 (1H, m), 2.88-3.37 (4H, m), 3.54-3.90 (3H, m), 4.08-4.90 (4.5H, m), 5.25—
5.37 (0.5H, m), 6.42-6.62 (2H, m), 6.75-7.12 (4H, m), 7.14-7.24 (4H, m), 7.44-7.54 (2H, m).
IR (ATR) cm™: 1644, 1600, 1583, 1558, 1504, 1484, 1419. MS m/z: 539 [M+H]".

61 DA 59 DA FIEIZHEL TARRLT.

(S)-3-Difluoroethyl-2-(2-furylacryloyl)-7-[2-(2-methylindane-2-yl)-5-methyloxazol-4-yl]-
methoxy-1,2,3,4-tetrahydroisoquinoline (61)
IV 56%. MR, m.p. 50-52 °C. 'H-NMR (CDCl,) &: 1.40-1.67 (6H, m), 2.32 (3H, ),
2.94-3.15 (4H, m), 3.55-3.67 (2H, m), 4.29 (0.5H, d, J = 19.2 Hz), 4.50-4.70 (1H, m), 4.84—
4.94 (2.5H, m), 5.26-5.45 (1H, m), 6.46-6.60 (2H, m), 6.75-6.94 (3H, m), 7.02-7.27 (5H, m),
7.44-7.54 (2H, m). IR (ATR) cm™: 1648, 1608, 1558, 1506, 1482, 1457, 1400. MS m/z: 559
[M+H]".

PPARYy, PPARa, PPARS 73 =ANEMIB I U PPARy 7 FF = ANEME
B OEICEHELI- FIEICHEL T PPARY BE WY PPARa 7 = ANEMEZHIE LT, F7-,
PPARS 72 = AMEMEIZ DWW TIE 2 EER PPARS 77 AIRZ HWTHIZEL, GW-501516
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(107 M) (kD KERE i 100%E L CHEBRIL A DB B A £ L, ECs . BL UK
KREGGEFHLZ, E5IZ2, PPARy 7V T I=ARNTHLT 77 VEF—1 (107 M) DK
MR G IR T BT v AT = AMERZRREIL, ICs B L O KFLE SR (%) 2R

PTP-1B BEE{EME:
B SR E L NEICEC CHIEL, EHHL.

HEME SD TyMIBITARR O R 54 M B E
RS E L TEICEC THIEL, BHL-.

HEME KK-AY <=7 RIZBITA1ERA

BB L FEICEL TR A a— 2B LN TG EEAHIEL, avhe—
ABED TR A 100% EL TR SR () 25 LT, S MfERE =0 27 L —% U
T FERBIEICIVRIELE 0, Rk h 24 h %, =/ 27— (100 pglanimal) %
%, ELO WREE T, IRE AN IVELm U7, Mg aFEREL N ER, mIgEEL2E L.
T, RFREE TR LD 2258501, IFEELZIE L. 72k, av ha— UL Y ULERE
OpE, Mt TG, MAEREBIWIFEREIVEILE (%) 2HEL, ZNZEIEHEDOZED
MEZEITSTZ.
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