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A H, Ar AXE, R R AER, RoFH 4-2K;

~% RALK, @ R-ReA 3,4, 5-ZFHE, Y AMKARE, R AR
AHH, Ar AXE, RALE, R 3-F K6, R A 4-F XK,

13
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-4 RAE, B R-RoA 3,4, 5-ZFHL, ¥ AMMX R4, R A= R,
AH At AXE, ReAE, RAG-FEREAN, RoRA -4,

-G R-RAR, RR-RA 3, 5-=8A, YHRERREE, RF R P
H, At AFK, RiAR, RA 3-BAR, Ro XA 5-£X;

-4 R-RoAE, Y ARM, RAF ReA H, Ar AXRXK, RAK, R
Fa Rio b 3, 4-:-‘?%5‘1" R R H 4"‘?%2%;

-4 R-RoBE, Y 4, RA Ry H, Ar AEE, RAE, R
Rk 3,4-=F K, RA 4&-FEHEN, R ARA 3-AK 3-8 K -4
X -2 X;

-H R-RAE, Y AR, RARAH, Ar XK, Re-Ru# 3,4, 5-
ZZHRA, RAH&-FEHRER, RRA 3-AR -8R 3-£ K 3-£K;

-S R-RAR, RA&-FRE, Y AR, R RAHH, AT HXK
£, ReRoh 4, 5-—FEE, Roh -84, RAA -AR -84,

-4 R-RAE, ReAA-FEEK, Y AR, R ReA H, Ar (XK
A, ReRoh 4, 5-=FRE, Rob 3-FREN, RAA 3-&;

~H RAR, RReA 3,4, 5-ZFRK, Y AR, RARAH, Ar
H 2-AXE, R R PEV—AFRHEK;

_il-"! Rl’f" szbﬁu Rs?"] 3‘%?@51 R47§7 4"?ﬁn£, Y 7@”\%, Rsﬁ"
R H, Ar A 2-BEW, ReRuFEV—ATRAHE;

~B R AE, R-RoH 3,4,5-ZFHE, YA

N—Q

Ar jb"gl“;’figﬂd‘, —ﬁ-‘? Rs"qu’i&‘—'/l\z:jb .
LRBBRAEZRIHER, ATHEEAMBEUARGEY.

SARBERAER SHER, ATHEETAREMERA R

14
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HBEKHD.

6. RERFZR S HAA, A TPamREt s B B K& F
B, WBANNE. AEAhF. HERGhR., FHERG LR,
EH@EEhRITRER.

THRERAER | GREABATHEETERT LT LA X
KM BB A .

S.IREARFER THAER, AFHARLAXTER, FRAFT
EREREREANE. SBT K. BAAEAFNBRA. FEABR. &
M K Ao B Bk B AR AL

9. ARIEMA|BK 4-8 ZE—RANHER, HrYAANBHETY, ¥
BHHEES—FLECWHE KBRS,

10 REBEAFERIGER, HFampl LR aRAR; &4
FHEEI A RBEZAR; AR, RARBH; RRFZHHEK
AXBEMB. AROELT. REE. B, EUREAFRABAY.

11. s, S D ERBASORERFZR 1-2 K5 ER
FER 3 PAFHLLOHEHFETESABRE N IFHEHN GRS
.

12. B TR HEATFHEEHA TFHERERAAZR 1-2
KSR,

OH

CCL
X COOEt

15
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b
X 4 & XA

13. BA TXe9é4.

OR

X COOEt

-
XARRAM, RAFEAIRTE-—FRATARE.

(/ﬁ
X “R1
xF

XARIRA, RAFEIRTE-ZFRATARX,
Rih FoLA.

14, A FXGLeH

15, AETXARASBEHFE ZHA T4 ERERFEL 1-2
M AR,

COEt

xTN

OH

HE P X ARSI,

16. LA FX&eH,

CO,Et
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£ ¥ X AHERA,
17. B & FX&ied,
q;r‘*
X

o\fi/k
P X ARSI,

18, AR4BACAIE R 13-14 4= 16-17 (5 4LA M4k A + 1) 4 4l & AR
BERAER 1-2 BT HEA .

17
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AR mIEF AR EHTIAY

AXLHRAGEATRBRLALSRBTANGFHAEAILITHAY, ©
M &7 &, CENEABBHERAFCLEMBELY,

sHE&MFHAFRRBLEE: (1) A FELH 4, 5-=5-3-R-F%
o B RIS HE, A DA RABRRBRLEELEG—ARBAAN, Fo
[ 111) AEI ekl KA. | hfovd|ok, okvh K ER FA& %L
FEEARERRL (RASLTRALARKRE) RRFARL, #/
R IVALECBRRABRRZFREARE FH—AREANATREAZL,
BHUAWEREMX/ERN-F A ITHEMLFIE, FREL4H
BEERO, LA EENBRBEA LR/ KA LE £ RF G EAB
SR L F M E M,

HAMEFBOERTMAARABERLE L ELY, FL L
HITHRBRERR — R BRERAERG I FEBBSGLEER,

iR

BADE A BB FAHILEY, REHBRAREGOHRLRESL
MEBRARFTERTFTARY —HEFTHEE. bF A KAmyi
ERERNAZRSRN B OETEREL.

BH A, TUAGELBENTHLE & RAM Rt
REBREAERMBEL B Y B B ERMEY X, FlashbkiE
GELT, BAGHARHE LT Bl ALB BB BABE 43 e B
), FEEEFRERDTERE ARG IR FERAERLT. £5
e a R, §THROFLSRELLAR, TEHAMITARER
i,

B BERHRITF T HRARERARFBHOLEK, BATh
DR RRARGEITE A F gLk, CARHOT A RNGEERMN

18
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BHE ¥ —ANEFE R B & (van Hinsbergh, V. W., Collen, 4.,
Koolwijk, P. : Anrc. On-col., 10 Suppl., 4 : 60-3, 199;
volezmwini, J. K : Curr., Opin., Chers., Biol., 3(4): 500-9,
1999) .

BEARAH —RAUFEANGHARCARZKEZOR T
mppyetk, YRR MERRNGV R LB ITH @O,

WMEALAMBLEH. SRS EAFERABGATIRESZAA. £
HEROME AAOERAANREPBRIENMA, LPHTEG S
ZREREBARBMEALT BT HMRE. LB LERETHRENR
RRGBEELNIERRA YL RBTH.

3R I Hp Axt e 4k 4 P4 (Combretum caffrum) (BE F#) + 4
W F AT A-4(CA-4) (Pettit, G. R.FA,: Experientia, 1989,
45, 20 RAE LA RMENMGAHF LORAEHE, EEFEMT
KRARMBRELHRELBHARLELSHKETEZE Lin, C. N FA,
Biochemistry, 1989, 28, 6984). AR HEMEFEAMNLELHLER
BRBE, PARAFLIEMER. CA-4 P2 A 5B RE TR ML
RETEWFH@REK.,

CA-4 ¥y B%BL 3 -"CA-4P" (Pettit, G. R.¥ A; Anti-cancer Drug
Des. 1995, 10, 299) -RK&EKe, BB WWHAN II BB RXE.

F AT R TR AT A F A R B AR AIA W B
SARSAR, HFREFT R LH RGLEY.

B, FEARCRARRENEAROTERFEWGLESY, b
%o CA-4P, J& RIFRAEHAMBLAF X o RARE F 4645 47 4] AL W AL 44
ot F K. AR CA-4P Fodf 6947 £ W T VAR A 3b A V5 I 78
% ol AL AR T R R H) (Criggs J. FA, : Am. T Pathol.
2002, 160(3), 1097-103).

K, EHRRTHEFTERFNGRFLEE R TRRATFEHR
WMEBEOBRR., BEEMEMAGLESY, XELS-HERARA L RF
HameEk, ERFARFHFRENAKERGFHL.

19
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RTIGRDAFF A, FEAKFFTENRRATHAR AT
%, BEBAWNGHFLEARFREAGHOIRKERBAZHEA (Le
Wang FA, : J. Med. Chem, 2002, 45, 1697-1711),

RFBALFENE, SoFHFiiT. RRUBRRECNAGFT LS G HA
FRZEGEBEMRELNASPHAMRE F O REG RE gL 254
(McGown, A. T. % A; a)Bioorg. Med. Chem. Lett., 1988, 8(9),
1051-6; b)Bioorg. Med. Chem. Lett. 2001, 11(1), 51-4),

7 K v& ek ok K A IR X4 (Qun Li, Q. %A, : Bioorg. Med.
Chem. Lett., 2002, 12(3), 465-9) & F A # A iTH £ %,
A-289099, (R ¥ #FIREM N-Me-"| R AARK), LA E Fruik
BBEHEGIEFMN,

HHRBEZORSH R ERITEMAE Cushing FALH T4 (U
Med. Chem., 1991, 34, 2579-2588; 1992, 35, 2293-2306, US 3,
430, 062), Woods ¥ A (British Journal of Cancer, 1995, 71,
705-711), US 5, 512, 678, US 5,525, 632 A= Ohsumi FA (J. Med.
Chem., 1998, 41, 3022-3032), Hatanska ¥ A (Bioorganic &
Medicinal Chemistry Letters, 1998, 8, 3371-3374), Maya FA
(Bioorganic Medicinal Chemistry Letters, 2000, 10, 2549-2551),
Li #A (Bioorganic & Medicinal Chemistry Letters, 2002, 12,
465-469), Hori ¥ A (British Journal of Cancer, 2002, 86,
1604-1614), WO 02/50007, Pettit FA (J. Med. Chem., 2003, 46 (4),
525-531), Wang #A (J. Med. Chem., 2002, 45, 1697-1711), Kim
F A (Chem. Pharm. Bull., 2003, 51(5), 516-521) % # T #i&.

EREARRFRAHCLENBERRAEDFEAANRRCNERS
R¥EHBHRS,

HBHHBERAA XL ABRLEHGIEH. BALRPHEE
e ERERAERREECMERL R EHHEEES.

HBTBERAROBRRELY —NERHEH, RBERLY
LERE. CHENBHRLIAMARRALELET LR FEWMX, HE Lk

20
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=i,

FEL, RantSEARLAARBRIENBHLE, R
EARBAALNIR G THOEERRDY R, REECNARLi
N1 ifi (Ray, J. M., Stetler-Stevenson, W. G.: Bur. Respir. J.,
1994, 7(11): 2062-72; Stetler-Stevenson, W. G. , Liotta, L. A.,
Kleiner D. B. Jr. : FASEB J. , 1993, 7(15): 1434-41).

HREET O T ZABREENEEREBREATRE AT H
3. '
BROAMACANELETERPATRARZIASLEBN LA
(Koch, A. E. : Arthritis and Rheumatism, 1998, 41: 951-962).
AHhmE, CARXTRTON LTV RALE RO R LT XY
HEFREZNHERA., EXRTRAEAALE, RADPRELHTRS
AHARERIEANLEERMNKB T (WA BB 0T E REF
=ESAF) .,

ERBAFHNAELELEHAPKRETERA X,

EERRELERFTLELERE X,

CARZRALNH ETHRAREERAEAMBER Histol.
Histopathol., 1999; 14(4): 1287-94). # & # (Br. J. Dermatol.,
1999 141(6): 1054-60) . &M X & Fo 59 Bk W 4L B 4L (Planta Med.,
1998; 64(8): 686-95)iF LB £.

B, BHRHLEHBRAREFNPETILERG—-NMNELEE.

REEEERFALERT R AE £ RE MG H 5% 6 415K L IRF
Ak, BWARNAFEERAARARABNRERETAFFTE
ERAFRGER, HARFBANBDORAEFZHARZ—.

FTEE, ATFXEARK, LEEABRIARATIATEAALEY
BRI RG M AGA LRARBLEGREINE, NRAKFEFR
& R FTIADY.

EAARTREAR, BLBEHE AR THRFRAFFTR, LR
L TRALARBE RO F /S @SR EHEAX ()b, #Eik

21
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AHRETAFFTLETERFRAOKRPIBOA RAHA.

WBEARLPANITERALL BT RN, FREAEKLK
TEOERBIARALERAMEEQFTRGHE AT RRERFTRATUAR
EFRFEN.

AP
AZRH—ANBHREX (DS, SNt FHK, ExTR
MK, SAHREIPFENHHFETRZGE

R4
Y.
\Ar
R3
R2 R1

o

ZARis R oo ReFTEAAB R & KRB, 4 H. OH. OPO,H, & OCH,0PO,H,
ﬁ‘ﬂpﬁ'ﬂ‘]ﬁlj;%ﬁ‘ OMe. OCHzO\ NOz\ F. Cl. Br

~Ri-R—ZL T A —# %4 : —CR=CR,-X-

YA QA TeAR:
RS N _
M’iﬂﬂiiﬁ.ﬁhii‘i

RiFe RaTAMB R RE, # HXHE;
R. %4 H. OMe. SO,Ph;
Ar A AATHAHR:

< < R10 -
N |
RS z xﬁm R10
Re "° Re RS RO Re  Ro

22
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RS\

Rofe R T AMRR X ARE, % H. OH. OPOH, & OCH,0PO:H, F='€

/n‘]éﬁ—:émﬂ.\ ORH\ 0CH20\ NHZ\ NHRH\ NOz\ %g (Cl—C4)\ C6H5\ CSH4N

xHE;

RoA C-Co A RBei. RARKK;

X% 0. S. N. NRyj;

R..% H. CH,. CH,Ph;

Z A CH. N;

£HRZX D AHARRERIT A-1. FHLIT A-2. FHAIT
A-4, FeSME BB —MATEY, HHRUTHAEY:

2-FE-6-R X-KTHE-F 5t [b]l sk

2, 3-— X E-6-RX-KTHA-XIHF [bl=x;

2-F X -6-(4-F AK) -K X -K THA-FH#F [b] ek wh;

- E-6-3,4-—FEE)-RX-K U E-F 5 [b] sk vh;

- E-6-(3,4, 5-ZFHE)-RX-KTHE-KH [b] sk=h;

2-FE-6-3,4-F R E)-RX-KTHA-KH [b] sk wh;

2, - K E-6-(4-FRAE)-R X-RTHE-FF [b] ek vih;

2-FRE-5-RA-RUHA-FH [b] &%,

2-R E-5-(4-F 8K -B X -K WA -5 [b] &%

-RA-5-,4-2F —fR) -R K- K THE-KH [b] &%,

-FE-6-R X-K W E-XHF [b]E%;

2-F K -6- (4-F 8 EK) -R X -R TH K -FKH [b]E%;

- XK -6-(4-R) -RX-K T E-KH7 [b] £,

Piceatannol;

1- (3-wkwh ) -2- (3,4, S-Z FRAXL) TH;

1- (3% X)-2-(3,4, S-= FRAXL) TH;

1-(2-vkvh &) -2-(3,4, 5-= FRA K L) TH;

HEHEH£:

-4

lebin ‘ERZ_R«S%J 3,4, S‘EEFQL‘%, Y}bﬂ%, Rsﬁw R6%7 H’

At AXRE, ReF R A AR, RoRAHFRE;

23
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—HRAK, MRRHA 3,4, 5-ZFERE, Y HREE, RAR P K,
AT AXRE, ReAA, R -8, RoRb 4-FEHL.

“H RAR, ARRAZTFRE, Y AR, R4 RA H, Ar 4
FEH, R R FPEY—ARAE;

“HRAR, MRRA 3,4, 5-ZFERE, Y AR, RAR D I,
At AFRE, Refo RROAKM, RuRA 4-F. 438, 4-FHL. 4-B L.
-TBE. 4-THRE. 4-C-C. A

“HRAR, MRRA 34, 5-ZFRE, VAR, RARH L,
At ARE, RAL, R &-AEK 4-REH, RoRA -, 3-F &
A, 3-94;

“H RAE, @ R-ReA 3,4, 5-=ZFRE, Y AKX R4, R A= R,
AH, Ar AEE, RAE, Roh 3-AESK 3-RAN, Ry FRH 3-f.
-FHREA. 3-FX;

“HRAE, ARRHA 2,3, 4-ZFRE, Y AR, RARH 0,
AT AXE, Refe RAEM, RoRH 4-FHL;

“HRAR, MRRA 3,4, 5-ZFRE, YV HRE, RAR A H,
At A XK, EV—ANRKAHE, P 3- f KR, R R 5-F R K

“HRAK, BRRA 34, 5-ZFREA, Y AR, RARH K,
Ar A EEB, ReRoRHFEHE;

“H R RAHE, @ RRA 3 4-ZFEE, Y AR, RARH
H, Ar AXK, ReAr R AEM, RoRA 4-F L.

~H R RAE, @ R-Roh 3, 4-=FEHE, Y AR, R AR A
H, Ar HEXK, ReALKR, ReRuRb 3,5-=FHL;

—H RARAE, @ RRA 3, 4-ZFERE, Y AR, R R b
H, Ar AXEKM, RRuFEV—ARSE;

—H R RAE, @ R-RA 3, S-FHRE, Y AR, RARH I,
Ar ARE, ReAe RoAHKE, RoRH 4-FHEA

“HRA AL, @ RRA I, S-FHRE, Y AR, RARH I,
Ar AFEEK, Refe R A KR, Ro R 4-T Bk

24



200480020757. 1 oo P 5E8/491

% R AR, @ RRHA L4 SEZTFRE, Y A4, R Re A H
B, Ar Rk,

_% RoHE, @ R-RoA 3,4, S-ZFRE, Y AHMKAREE, RA R
% H, Ar HEE, RAR, RoA -RE, Roh 4-NHR, BT, Ru RA L
R AR

_% R A&, @ R-ReA 3,4, 5-ZFRE, Y AMKXREE, Rs F= R
# H, Ar HEK, RAEK, B -RAEK, R lH 4-% E K,

- B R A&, @ R-RA 3,4, 5-ZFRE, Y H R X R4, RiFe R,
B H, Ar EA, RAK, RA -RAR, RuRARA -3 A ERF
WA EEREA 14 AR T - RELARTS

_% R BE, @ RRA 3 A-TBFoRE, RASFRE, YAM
A4, Rife R¢ A H, Ar LES ReAE, RA -REN, RoAHA 4-
TRA;

“% R AE, @ RRoh 2,3, 4-ZFHRE, VAWK, R R
B H, Ar HEE, RAL, RH -RER, ReXRA &-FRE;

_% RS, @ R-RH 3,4, 5-ZFEE, Y AHRXREE, R AR
% U, Ar HEA, ReALK, R NiRy, Ry L RBALN, Rie R
4-9 FA;

_% R AE, @ Re-RA 3 4-BF oA, R A-FRE, YAM
X4k, RA R A H, Ar AHEE, LK, R, A NHR,:, Ru A RABF
BLER. HAR. RRAR. 248, AR (triptophan) . B&
8. SiAMAKRLAN, RoRH 4-FHRE;

LR AL, FR-RA D A-BFoEE, RAA&TFTRE, Y AR
BE. RAe Reh H, Ar HEE, RAK, A NOK NELA, RuRA 4-
L

~% R A&, P R-RA 3,4, 5-ZFRE, VAWK, RAw R
U, Ar HEER, RRFEIF—ATAS;

% R AL, B R-R A 34, S-ZFRE, VAR, R Re A H,
Ar 7!33;&’ Rs 4 £ Re 4“?&&\5‘?’ Rie R A 3"&3

25
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~H RAS, MR-RA 34, S-ZFRE, Y AR, RAR A N,
Ar AERE, ReAE, RA &-FEN, RoFH I-AK 3-£X;

~% RoAHE, @ R-RH 3,4, 5-ZFHE, ¥ AMXR4E, R#= R
A H, Ar ARK, Re 24 £, Ry 4 4"‘?%’%“’-) R R A 3"‘?§L£;

-4 RAK, @ R-ReA 3,4, 5-=ZFHRE, Y ARKRHE, RAfe R
A H, Ar AL, R 3-f, Rob &-FEREN, RuFRH 2-%K 5-K;

~% RoHE, @ R-RH 3,4, 5-ZFHRE, Y AR R4, Rfe R
A H, Ar AXE, KA, WA 4-FREAR, RoFA -2EK -8
x;

-4 RoAHE, @ R-RHA 3,4, 5-ZFHE, Y AMXREE, Rife R
A H, Ar AEE, RAL, RA4&-FERER, RoRH I-RK 3-i8;

~HE AL, P RRA 34, 5-ZFRE, Y AMXREE, RA= R
AH, Ar AXEK, R AR, RuRA 4~ K

% RAHE, @ R-RA 3,4, 5-=ZFHRE, Y AHMXMREE, Rif= R
AH, At AXE, RRAK, RA-FEN, RoRA 4-FX;

-4 RAHE, P R-RA 3,4, 5-ZFRE, Y AHMKXREE, Rife R
AH, AT AXE, RAA, RA&-FEREMN, RoFRA I-£K;

- R-R A&, MR-RH3,5-=—BK, YARXRGE, RAWRH
H, At AFE, ReAEK, Roh I-FAN, RoTA S-X;

-4 R-RAHE, YV AR, RA RA H, Ar HERE, RASK, R
R 3, 4-—F AN, R.ITH 4-FHX;

-4 RI—R2%75\’ Y 7517\%, Rs’?" Rajb H, Ar 7‘.73»2\, Rsﬂ."ﬁn R,
Rk 3,4-=F &, Rob 4-FRER, RaAA 3-AK 3-8 K 3-AE
K 3-£X;

~% R-Ro A&, Y A4, RoA R4 H, Ar A XA, R—Ru# 3,4, 5-
ZZEE, RAA-FEHEAM, RARH I-AK 3-AK 38K 3-£X%;

-5 R-RoAHE, ReA 4-FHRE, Y A4, RARADH Ar X
JES’ Re—Rs 4 4,5—:‘?%5‘: Rlojb 3‘%?&”’ _Rsz;jb 3"%‘;’&4 3"%%; ’

% R-RoAE, R 4-FEE, Y AR, RAFRAH, Ar AKX

26
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A, ReRoH 4,5-—FHE, RuAHI-FEEN, R, TH I-K;

-~ AL, RReA 3,4, 5-ZF K, YARE, RARAH, Ar
A 2-EEN, RR0FES—ARHEK;

-4 RA AR, R 32K, RA 4-FRE, ¥ AR4E, R A
ReAH, Ar H 2-FAW, RRoFPEV—ATHE;

-SRAE, RReH 34, 5-ZFRE, Y3

N—OQ

Ar Hulkked, ¥ RRoFEY—ATA L.

ALRAGEMAXN(DREHEEFHBREAEHGEA.

ARRAHF—ENRESX (DRESAUACMHEUASFE
Y-HBEFLTREXOBYHNIAHBMNGHHELY.

AEAPAHF—BARX (DLEHATHERA @RELD LA
EWHBHHEA.

AXANH—H éﬁi‘\(I)%A%ﬁ]f%ﬂ%ﬁﬁﬁﬁ%i&ﬂ#’
RERNGHHALEA .

ARANFH—BENRX(DRKEYATHERA TG RAY &E
HBHHHHEA.

AEPHF—FBRAX DLEHATFHERARBERGHY
MER, ATEBRERANRE. B. £B. T&. ASNE. Red
. MEEG LR, EEBROGLRZ. EXERE LREITRER.

ARPHH—BHRXN(DKEHATHELTERTLE LR
AROAROERHOER, AFEARLOXTEA. B, #8B4K
Y. BARAMAFABR. 48, BMXE, sl kRN,

AR #RE
WMEPEALR, HFLTRLALRTAARRELAR B4 &

27
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i, EFRERABHETARNGRIBRREERHLHEEAR.

AR B 1LE h

2-FEA-S-[3-FHRAE-5-3,4, 5-ZFRE-KK) -4, 5-=&-4-
Fegrk X ]-KB -ST1996;

-FERA-S-[3-FHRE-4-(3,4,5-=ZFHRA-EX) -4, 5-=&-5-
Fekek X ]-KE& -ST1998;

S-[3-EBBmA-4-3,4,5-ZFREA-XX) -4, 5-—f-4-Foknt
A]-2-F & A-EX® -ST1995;

S-[3-FRBEA-5-(3,4, S-ZFRE-KXX) -4, 5-—&-5-Frk=b
A]-2-FHA-X& -ST1997;

-FHA-S-[3-G,4,5-ZFRE-XE)-4,5-—&-5-F&=
A ]1-K8 -ST1999;

-F A -5-05-(3,4,5-Z FRE-FA)-4,5-— & -3-F-&=
A]-X& -ST2001;

-F RE-S-[5-G,4,5-Z FRE-XE)-3-F - ]-X8
-ST2002;

MR -6-1[2-(3, 4, S-= F FAE-F L) -THE]-F5 [b] Ky —4-8
-ST2151;

BX-6-[2-(3,4,5-Z FREA-FXX)-THA]-FH [b] K -4-5
-ST2152;

M X —4-F R -6-[2-(3, 4, 5-Z FEE-X L) -THA]-XH [b]
wEw» —ST2049;

BR-4-F R E-6-[2-(3,4, 5-Z FHRA-XL)-THA]-XH [b]
e -ST2050;

M X-6-[2-(3,4,5-Z FRE-RL)-THE]-X A kh-4-8
-ST2179;

B -6-[2-(3,4,5-Z FRE-XE)-THR]-EHkvh-4-8
-ST2180;

WA -4-F RE-6-12-(3,4, 5-Z FRE-FA)-THE]-FHH%

28
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wg —ST2051;

BR-4-FEA-6-[2-3,4,5-ZFRE-FXE)-THE]-FHFx%
wh -ST2052;

MK -5-[2-(3,4, 5-= F RA-FK) -THA]-FH o] Ey-7-5%
-ST2487;

BA-5-12-(3,4,5-Z FEEA-XX)-THR]-XKH [v]EKy-7-8
-ST2488;

M X-5-[2-(3,4,5-ZFRE-XK)-THA]-Fitvkwp-T-8
-ST2491;

BX-5-12-03,4,5- = FRE-FE)-THEA]-Xihwm-7-8
-5T2492;

MR -1-FRA-3-[2-G,4,5-Z FERA-FRX)-THAI-K
-ST2053;

R A-3-[2-3,4,5-ZFRE-FK)-THA]-F -ST2054;

AR -T-FRE-1-FA-5-12-G,4,5-Z=FHREA-XL)-TH
A ]-1H-v3| = -ST2055;

BX-T-FEE-1-FA-5-12-G,4,5-=FEE-XX)-H
A ]-1H-v3| e -ST2056;

2-FEE-5-12-(3,4,5-Z F REA-FXK)-TH K] &% -ST2057;

2-FE R -5-12-(3,4, 5S-Z F RA-KKX)-THRKR] -k -ST2058;

MAX-3-12-(3,4, 5= FRA-FKEK)-THR]-F-1-8 -ST2181;

B X-3-12-(3,4,5-=Z FRE-FE)-TWHA]-E-1-88 -ST2182;

6[(2)-2-(3,4,5-ZFHE-XL) THA]-1-KHEp-4-88 4-0-
BB —4h -ST2495;

60(2)-2-(3,4,5-ZFRERE) TH K] -1-Fifekwh-4-88 4-0-
BLER — 4k -ST2496;

6-[(2)-2-(T-FPEE-1L,3-X AR R BRAKH-S-L)TH
A]1-1-FHFEwp-4-88 -5T2892;

6-[EB)-2-(T-F R E-1L,3-FEHF RN _—BHEXRAKH-S-R)TH
A1-1-FtEw-4-8 -ST2891;

6[(2)-2-(3-FHEA-4,5-2F A A-XL-1-K)-THE]-1-XK
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FHekwh-4-BF -ST2933;

6[(B)-2-(3-F AE-4,5-2F ZAA-KE-1-K)-THA]-1-K
FH vk vh-4-BF -ST2934;

6[(2)-2~-(3,4,5-=ZFREA-KXE) THA]-1-XHE%H-4-8f 4-0-
¥ E AR — 4,

6[(2)-2-(3,4, 5= FRAXRK) THA]-1-FK it xh-4-88 4-0-
TR — 4,

6-[(D)-2-(T-FREX-L,3-XARN_REXKH-S-K) T H
A]-1-Fi4Eu-4-8 -ST2892;

M X-2-F A -5-[2-(4-F RA-Fifekmi—6-5)-THA]-X &
-ST2897;

WX -2-F EA-5-[2-(T-F SA-F5bekvp-5-2) - TH A -X B
-ST2898;

WX -2-F BAR-5-[2-(4-F AR -F5 [b] B9 -6-K)-THA]-
FEr- ST2899;

MAX-6-[2-(3, 5-=FRE-FTE)-THEI-F 5t [b] Ewp—4-8

-ST2900;

WX -5-[2-C,-Z FRE-FXK)-THE]I-Fitkwh-7-8
-ST2901;

M -6-[2-C,5- = FRE-FXE)-THE]-Xitekrp—4-8
-ST2902.

REPIEGHASMBRESRFTE 1-15 H1%.

BEERME, Y AR, o R ARXLEFEBRELGK (D) 1bdd,
Bl 3wk ST1995 #= ST1997 #44kodh, REF L 1 BIAZETHRPH
AT LAERAT A D E A S AEBE B IR R B [3+2] -k %
. RERPE, HlRTEA-_FEATARL, LB HRALLY
ST1995 #= ST1997.

F—7% &, AREBHAFREGHEALT, Hldeiihh ST1996 Fo
ST1998 &4tk F , Bl T XA B AL BRR 4Tk L4 4 ST1995
Fo ST1997 P XA BMEARF R ZHLEY.

RIR A4 (regioisomeric) Fr@ekakfT A4, H)de ST1999 Fo
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ST2001, ARBAARFE 2 A3, oHBLHIE SF 10 FAHMBAS
WIS 6 o 9 Z 8] 4918 AR 3R Ae AR R AL [3+2] -k 4 &,

FifdEAREBELSRFTE 2 3 ERRY 6 LR Roludokit 17— &
HENFHRULRMNER KA A ELITEY, Hlde ST2000 Fo
ST2002. &4y A, HlRTEA-ZFEAFTARE, FLBHRSH.

RBEARFTE 4 F0 5 TR ESRFT EFE) Ar H R A ERRE A%k
wh R A X (D1a4, #ldeia4 ST2151, ST2152, ST2049. ST2050.
ST2179. ST2180. ST2051, ST2052. ST2487. ST2488. ST2491 #= ST2492,

ERmE, EB 17a-d 854838 18 Z R #4T Vittig RE, RE
MRERTE-ZFEAFTAREARSPR, REFIBIFTED (FE .
AR 97 X, A8 26a. b FeBReRH 18 X Mat4T Vittig R, RE
REZTHRPR, FlRTEA-—FATAERE, RB3/F3 8 RATE
%, #ike ST2487. ST2488. ST2491 #= ST2492 (F %k 5).

AEMGF Xk, BIETHE 29a-d A8 L 18 Z M8 Vittig
B R RH & Ar HE. 3wk, ARSI ERBHBRENGITEY, Hlr
ST2053. ST2054. ST2055. ST2056. ST 2181. ST2057. ST2058 #»
ST2182 (F %k 6).

RE,RBFE TR ARF &, A3 B 6 B A % Bl ST2151
Fa ST2179 44, 433 R K R, A BB B X Y X (1) 1444, Bldw ST2495
Fa ST2496,

BIBEFE 12-13 FFRHARF &, MR BRI LB 44,
RAACHEH X/ RERLRERNITEY.

EEFAR, Lo ARNIMAR (4)4Ed a8 R T4
HEK) A TF—HORBEYEASTRGELA, WEZFLAR
A2+ o#E4H.

BhFFEFTEZHRAS T —HHRAAURAAGHELERE
ARMKIRERAMAEXEHFATRERENTLLEB, PEALCH
ARTERKEFHR/ AL ELARFHLEFRE RELALAHRSER
AHE—MREF LR B G MR AL S AT IE.

B, REPGA—BHERX DA WERIA AR THE
C LR K (antiblastic) A EA: AR, BAARMH
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BEHRIF . RMETEEGH. BAF. RARABHE., RAEZHH kAL
REMB, RROEEX. AL, B, FUREAPRBERY.

VAT Ll —F BT ALA,

SR HFT A 494 B TBDMSiCl (T A = F A RAE4T) ; TBAF (&
w9 ET R 4k); NCSIN-FIRABLEA); Hex (THR); DAST(Z= Aib=
LARER); DIPEA(CF AKX TERE); PyBroP GE-=vbeb it K-35 4R
- R-BEER E); TARA(Z Q-£RA-ZA)E); BIMSGE=F X AR,

%4 1
%) 4 ST1995. ST1996. ST1997 #= ST1998
REALTENLSRFE 1 HEXBEY:

FE1

OCH,
H,CO O \ @ otEDMS  + Q—so,&mo,cu,
H,CO
OCH, . 2
)ﬁm"”
PhO, S~ N- NG _-SO,Ph
H;Co 7 H;CO. 1,
H,CO ; OCH, H,c0 OCH,
OCH, OR OCH, OR

3 R=TBDMS 4 R=TBDMS
HCI 5%, CHOH Na, CHOH Na, CHOH HCI 5%, CHOH
ST1997 R=H ST1995 R=H
HCO~gMNg o S—-0cH,
0 NS
HJCO OCHJ H:CO OCH;
OCH, OH OCH, OH

ST1998 ST1996
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#l & &k 3 o 4

AAA AR Wade FA (J. Org. Chem. 1981, 46, 765-770) Ffi&
B 7 ) B0 RUBRER 2 4B ALK T CH,C1, (6 ml) 9% 1 (600 mg,
1. 4 mmol) Fest ¥ KRB —K4 4 (270mg, 1.4 mmol). WA E 4L £,
AATEHRI 4. ERERTGTERE A CLCLAS nl), A 5%
NaOH (10 m1) . H,0 (10 mD) Fe b /K (10 ml) #63%. A BETHRLA Na,SO,
BLIK 8 A AR S 2 oy &8 Sh AL T ATR 2] = dp 340 4, % Z & % 204,

%]4& ST1996 #= ST1998

¥4 & Na (130mg, 0.6 mmol) & -F MeOH (10 m1), 4 HhosbiF3jayR
RAEE TR A -BHBEASTES 3,4(0.15 mmol), HEEAEHET
BFAE 6B,

FERGE LB A A CHCL (1S mD) #H#E, A H0@8 nl) A=K (8 ml)
HATEER, ARAETERLA Na,S0, BLK A MER.

B &k BT AR e 4

-FRA-S-[3-FHRE-5-G,4, 5-ZFRAE-FXXK)-4, 5-—&-4-
Fo&ee K] -KB -ST1996

& 70% m p.=160-1627C;

'HNMR (CDC1,) & 3. 84 (s, 9H), 3.91(s, 6H), 4.19(d, 1H, J=9.2 Hz),
5.38(d, 1H, J=9.3 Hz), 5.69(s, 1H), 6.54(s, 2H), 6.69-6.74 (m,
1H), 6.84-6.88(m, 2H).

2-F AA-S-[3-FHRE-4-G,4, 5-Z=FRA-KK)-4, 5-=§-5-
Fegee A ] -K B -ST1998

R 65% 4,

'HNMR (CDC1,) & 3.86 (s, 9H), 3.91(s, 6H), 4.14(d, 1H, J=9.1 Hz),
5.40(d, 1H, J=9.1 Hz), 5.68(br, 1H), 6.43(s, 2H), 6.84(s, 2H),
6.95(s, 1H),
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%)% ST1995. ST1997

BEEGFARESTLEH (0.1 mnmol) 3,4 B -F MeOH (10 ml), # ¥4
H,0(1/2 ml) A= HC1 5% (10 #) mE|ER, ETRTHRAELIRE, RE
¥EE, A CHCL, (15 ml) FERH =4, A 1,010 ml)F &K (10 ml)
k. WHIERBKARLET, FA—FREY, ARKE#E
¥ it

S=[3-FABA-4-(3,4,5-ZFRE-FX) -4, 5-—§K-4-F&=
A]-2-FEA-XB -ST1995

FE: 95% k.

'HNMR (CDC1) & 3. 67 (s, 6H), 3.82(s, 3H), 3.91(s, 3H), 4.58(d,
1H, J=6.5 Hz), 5.56(d, 1H, J=6.5 Hz), 5.62(br, 1H), 6.15(s, 2H),
6.79-6.84 (m, 3H), 7.37-7.43(m, 2H), 7.55(d, 1H, J=8.1 Hz),
7.61-7.65(m, 2H),

S—[3-FEARABA-5-(3,4,5-Z FRA-FRK)-4, 5S-— & -5-F&=
A]-2-FRHE-K8 -ST1997

& 85%. .

'HNMR (CDC1,) § 3. 82 (s, 6H), 3.84(s, 3H), 3.89(s, 3H), 4.56(d,
1H, J=6.6 Hz), 5.55(d, 1H, J=6.5 Hz), 5.57 (br, 1H), 6.39(s, 2H),
6.56-6. 58 (m, 1H), 6.62(d, 1H, J=2,1Hz), 6.71(d, 1H, J=8,1 Hz),
7.37-7. 44 (m, 2H), 7.55-7.59(m, 1H), 7.66-7.72(m, 2H).

£ #p) 2
%4 ST1999, ST2000. ST2001 F= ST2002
BBEALTEGERFTE LA I HEX LY.

34



20757. 1 oM P E18/49m
2004800 .

FER2
OTBDMS CHCI,, %%

H,CO NNOH ocH NCS, TEA
+ 7 3
H,CO
OCH,

5

7 R=TBDMS
HCI 5%, CH ,0H

§T1999 R=H

8 R=TBDMS
HC1 5%, CH ,0H
ST2000 R=H
FE3
H.CO.
! AN
H,Co
ocH,

OTBDMS

5 [~ 11 R=TBDMs
M0, X ER
HON? OCH,

HCI 5%, CH ,0H

L — 3 ST2001 R=H
10

OR
ON
ocH,
Y
o 12 R=TBDMS
H,CO
OcH, HCI 5%, CH ,0H
ST2002 R=H
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T 11 5 — WA & F &

FEAH AK CHCL (7 ml) #9BAn A NCS (1 mmol, 133 mg). vhto%
(0.1 mmol, 7.9mg, Sul)FiE T A 5. 101 mmol). HREME 50
CTFHA LN, REEERTHASMEAH 6. 9(1. 1 mmol), FH3F
FH R An TEA(L. S mmol, 152mg, 0.2 ml), ¥ E S RASHBEEE 2
Bf. AREAA CH,CL, (20 ml), A H0(15 ml). 2.5% HC1(10 ml).
H.0 (10 m1) Fe g /K (10 ml) 36 . A Na,SO A MABBLAK, HEBET
Rég, MERELNHEREFHTE B AFFoErbok, K& =&
70-75%,

Feked 840 12 9 — MBI &F ik

A Fegedak 7. 11 (S0mg, 0.1 mmol) 35F & (15 ml), 4§ Mn0, (450mg,
5.17 mmol) A B|E %, 44 iZRAWE Dean-Stark —R AR AN HHT
B R 6 BT,

ACHREmMEZTEARERAYILR, FEBETRERR.

R & R A TR Flk it A, B &,
80-85%,

WA TR 7. 8. 11 f= 12, A L% F ST1997 F= ST1995 Ff

R & FARANF D KL% ST1999. ST2000. ST2001 #e
ST2002.

2-FRA-5-[3-3,4,5-Z FRE-FR)-4,5-— & -5-F&=
A]-XK8& -ST1999

F&: 85%, &,

'"H-NMR (CDC1,) §: 3.30(dd, 1H, J=8.2 Hz, 16.2 Hz), 3.74(dd, 1H,
J=10.9 Hz, 16.3 Hz), 3.89(s, 12H), 5.65(dd, 1H, J=8.2 Hz, 10.8
Hz), 5.63(br, 1H), 6.85-6.95(m, SH).

2-F A K -5-[3-, 4, 5-ZFRE-XX)-S-FRk2 LX]-X8
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—-ST2000

& 95% m p.: 183-185C,

'H-NMR(CDC1,)8 : 3.91(s, 3H), 3.95(s, 3H), 3.96(s, 9H),
5.80(br, 1H), 5.82(s, 1H), 6.94(d, 1H, J=8.9 Hz), 7.08(s, 2H),
7.37-7.41 (m, 2H).

2-F R A -S5-[5-3,4,5-Z FRA-XX)-4,5-—§-3-F &~
£1-X& -ST2001

& 90% m. p.: 128-130C, |

'H-NMR (CDC1;) & : 3.30(dd, 1H, J=8.4 Hz, 16.2 Hz), 3.75(dd,
1H, J=10.4 Hz, 16.4 Hz), 3.86(s, 3H), 3.90(s, 6H), 3.96(s, 3H),
5.65(dd, 1H, J=8.2 Hz, 10.2 Hz), 5.68(br, 1H), 6.62(s, 2H),
6.90(d, 1H, J=8.1 Hz), 7.22(dd, 1H, J=2.1 Hz, 8.2 Hz), 7.28(d,
1H, J=2.1 Hz).

2-F R A -5-[5-G,4,5- = FTRE-RA)--F ook ]-XK 8
- =ST2002

% 80% m p.: 205-206TC,

'H-NMR (CDC1,) 8 : 3.90(s, 3H), 3.95(s, 9H), 5.80(br, 1H),
6.70(s, 1H), 6.93(d, 1H, J=8.3 Hz), 7.04(s, 2H), 7.36(d, 1H,
J=2 Hz), 7.43(dd, 1H, J=1.9 Hz, 8.2 Hz).

%34 3
#]4 ST2151. ST2152. ST2179. ST2180. ST2049. ST2050. ST2051.
ST2052, ST2487, ST2488. ST2491. ST2492 [#= ST2900. ST2901. ST2902]
RERALTREGERFTE 455 HEX B0 Y.
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v S

O
- HOy 1) AgO, AcONa
1 en SO S s
-ButOK/t: 2KCO, EIOH
X 90 mggpa X CO,B o COFt
13a,b 51% HMa,b 4% 15a,b
aX=8§
b: X=0
R ~R
TBOMSICl a LiIAIH, THF
wok DoM ¢ Ao 6%
t,3h 76%.
3 OBy mo.ca R
_ 58%
NaH, CHL t, 24h 162 X=S R=TBDMS, 17a: X=S, R=TBDMS, R=CHO
0% 16k X=$,R=CH 17 X=8§ R=CH, R=CHO
16c X=0, R=TBDMS, 17¢ X=0, R=TBDMS, R=CHO
16d¢ X=0,R=CY{ 17¢ X=0,R=CH, R=CHO

R
NaH, THF
U, T, TBAF, DCM Cé\/&m
90% —_
CHy P E, B o, +
CHO

ocH, 18 192 (ST2151): R=H, X=§
19b (ST2049). R=Me , X=§
19¢ SR2179): R=H, X=0
19d (ST2051): R=Me , X=0

20a (ST2152): R=H, X=S
20b (ST2050): R=Me , X=§
20c (ST2180): R=H, X=0

20d (ST2052: R=Me . X=0

38



200480020757. 1 oM P E22/49m

FES
QE A
— O, AcONa CO,Et
CHO g% 348k — 788 &%, 3h 4
Vi \S _-BWOK/t-ButOH [\ CO,H 2)KCO,, EtOH
X =] 3, 2h X P o
B e ] ————
2a, b 50% 22a,b 45% 23a,b
aX=S$
bX=0
Vs CO,Et Vi R
wk wlt , DCM ; ; h o, 60% J<
i, 3h 70% O . —_— [N fi\
.
- P~ b: MO, CCl
24a, b
25a X =$, R =CHOH
25b: X =0, R=CH,O0H
26a: X=S,R= CHO
26b: X=0,R= CHO
OCH
NaH, THF OCH
24 b, 1t, 70% TBAF, DCM 0 OCH, O 3
——— ——————— OCH.
X 3 —
"SSUIEENE e S WSS Gikls o BB
P (Ph), Br — OCH, X
CH,0 OH
oC 13
R, 27a (ST2487); X=S 28a (ST2488). X=$S
27b (ST2491) X=0 28b (ST2492);: X=0

KAF 153, b f= 23a, b 9 — M F ik

427 t-BuOH(50 mL) ¥ &) t-BuOK (17 g.; 150 mmol, 3 L&) &
FRMASEIRIAB = 8 (32 oL, 225 mmol, 4.5 mmol) ¥ 4% 13a-b.
21a-b (50 mmol) & RAY. K Z R EHE R 45 547, HEREE AN
A0 F ¥4 t-BuOK. t-BuOH Fe3ts488 — L8, HBHEZRLHIR 45
o4P., REZEEHETAHATER, FA HCL KER Q0% v/v) B4% (pH2) .
A 5% HC1 (100 mL) ##R4A-4, A EtO0Ac(3x100 mL) R, KEAR
uAa B 10% Na,CO, K% (4 x 50 mL) EE; A Bt,0(50 mL) &L
#KAR, ARG A HCL(20% v/v) 4L £ pH=2, &G A EtOAc (4 x 50 mL)
EBKA, FEBETREBKGCEGHNERY, AT EFRH
Z|BRB% 14a-b, 22a-b, & A A& R AT 2] 644 = 4 (14a-b. 22a-b) (50
mmol) & F & LB BF (100 mL) #= £ K CH;CO,Na (200 mmol, 4 % &) A&
e, HoRINHERAR S I, REFARLET.
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A Na,C0, (15%) #9KiE#& (75mL) FRELKY, A EtOAc (3 x 50
mL) EER. A &K G0 nl) RAFLKRGHNFERY, BLK (Na,S0),
R AR RR bR ik & 78 3 sk,

347 BEtOH (20 mL) % & TBLAATA 4% (10 mmol) F= £ /K K,C0, (1. 4 g.,
10mmol) ¥ BiF AR B AK 18 o BF, RETE, HBERAKLET. ¥R
EHEFAK QO nl), A HCL(10% v/v) KRB (pH=2), RE A
EtOAc (3 x 20 ml) IR, HICEQHFMERYBLAK (Na,S0.), AR E
TR, FAAERREE#ELL,

15a: # & B4R, m p.=134-136C;15b: G & B4k, m. p.=105-107

'C; 23a: BEEIK, n. p.=145-147°C; 23b: H EEK, m. p.=165-167
C.

%14 16b. 16d

4% & /& THF (20 mL) ¥ #94L.4~4 15a, b (5 mmo1) = £ 7K K,C0; (5 mmo1,
690mg, 1 % &) 48R4 &F & MmAN Me,50,(5 mmol, 630mg, 0.48 mL),
HIETFHERA 8 I, WERNEETRRSY, RELETF, #
A BtOAc (20 mL) FesK (5 ml) 9 RAHERARLY. ARK G nl) %k

AMAR, BLARFATRE. AARKRE EEELLTBGELY. 15
B4t 16b,d, AXLEM,

#)% 16a,c A= 24a,b

427 DCM(10 mL) ¥ # & 15a-b. 23a-b(3 mmol) BB &R M A
TBDMSC1 (3. 6 mmol, 1.2 % ¥, 550 mg) ek (7.5 mmol, 2.5 % &,
510mg) . KiERAHETERTHAE 18 '8, KRS A DCM (10 nL) ##,
A K (Sml) #= g K (5 ml) B6if%, WA AK, REE, ARAKRKR
G EGLER Y. FRITES 16a. 16c. 24a #= 240, HAEWH.

%) 4 17a-d #= 26a, b
A 0OCTH%ET THF(S mL) 84iE 4988 16a-d. 24a,b(2 mmol) i
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e |4 10 mL THF ¥ &5 LiAlH, (3 mmol, 114mg, 1.5 HF) &% %A,
TR, $REMTF OCTHKE N4, REATRTHKE 2
Dit. REBRARFREGEHE LY, RARITRERGH BT E
# LiAlH: A C B RR B RAY, A EtOAc (15 ml) F=sK (5 mL)
FERER. RIE A K (5 nl) b &AAAR, BLAK (Na.S0.), FERLETF.
B Bk B AR &k SRAL AT AT 69 F4h . 42 CCL (25 mbl) P #y@ 1L &8 3%
FRHBEEAHTAEY (1 mmol) #9E & A Mn0, (1.1 mmol, 1.1 4¥). %
BT 2IOEE, BRROMITER, RARRLXET, F Rt —F
ML TFT—FRE.

%] 4 ST2151. ST2152. ST2179. ST2180. ST2049. ST2050, ST2051
F= §T2052

4248 10 mL A K THE 498 17a-d. 26a, b(2 mmol) &3 hm A B
@ 18(2 mmol, 1.05 g, 2 4 §). AKRFKEGSIwIFE RS
W, REMANaHG0%, ZFHEZFERERP, 2.2 mmol, 1.1 H%¥, 110
mg) . WHAZEERTHHF 24 DrF, ACHEKILIE, A THF ik, #47
AA, A DOM(S nl) EREAY, ARG nl) K (5 nl) seikH
AR, BLAKFFREL.

stF R FPHBELEES TBIMS BEPHITLEY, BRADHET
DCM (10 mL) , ##a A TBAF (6 mmol, 3 L&), £ETF 1 &, A DCM(5
mL) # & R4, AKQG x5 al) K (G ol) ik, HBK N, S0,).
RGE, AR E$EHLELY.

At d, RARKRERE, RRAATEEGRBAHE:
BtOAc: &h® 1: 9, 2 : 8, 3: 7.

MAR-6-1[2-(3,4,5-= FRE-FK)-TH AT -5 [b] Ep-4-8%
-ST2151:

G & Bk, n. p.=145-147C;
'H-NMR (CDC1,)§ : 3.64(s, 6H), 3.83(s, 3H), 5.34(s, 1H),
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6.50(d, J=12.6 Hz, 1H), 6.54(s, 2H), 6.60(d, J=12.6 Hz, 1H),
6.69(s, 1H), 7.32(d, J=5.6 Hz, 1H), 7.41(d, J=5.6 Hz, 1H),
7.42 (s, 1H).

BR-6-12-(3,4,5-= FEE-FK)-THA]-FHF [b]1E-4-5F
~§T2152:

| & B4R, m p.=67-69C;

'H-NMR (CDC1,)& : 3.88(s, 6H), 3.92(s, 3H), 5.50(s, 1H),
6.74(s, 2H), 6.93(s, 1H), 7.03(s, 2H), 7.35(d, J=5.2 Hz, 1H),
7.43(d, J=5.2 Hz, 1H), 7.56(s, 1H).

MAX-4-F FA-6-[2-(3,4, 5-Z FHEE-FE)-THA]-%5F [b]
o -ST2049 :

R E K,

'H-NMR (CDC1;) & : 3.65(s, 6H), 3.76(s, 3H)3.84(s, 3H), 6.55(s,
2H), 6.58(d, J=11.2 Hz, 1H), 6.64(d, J=11.2 Hz, 1H), 6.70(s,
1H), 7.31(d, J=5.0 Hz, 1H), 7.42(d, J=5.0 Hz, 1H), 7.44(s, 1H).

FAB-MS (MALDI-TOF): 356.4 [M+1].

BX-4-F AHAE-6-[2-(3,4, - = FEE-XL)-THEA]-XKH#[v]
 —-ST2050 :

¥ & E4K; n p.=171-173TC,

'H-NMR(CDC1))8 : 3.89(s, 6H), 3.94(s, 3H), 4.03(s, 3H),
6.78 (s, 2H), 6.95(s, 1H), 7.10(s, 2H), 7.33(d, J=5.6 Hz, 1H),
7.47(d, J=5.6 Hz, 1H), 7.58(s, 1H).

FAB-MS (MALDI-TOF): 356.3 [M+1].

MR X-6-[2-(3,4,5-ZFREA-XB)-THA]-Kibokwh-4-5
-ST2179 :
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G & E44&; m p.=134-136T.

'H-NMR (CDC1,) 8 : 3.57(s, 6H), 3.77(s, 3H), 5.12(s, 1H),
6.42(d, J=12 Hz, 1H), 6.44(s, 2H), 6.53(d, J=12 Hz, 1H), 6. 56 (s,
1H), 6.72(d, J=2.2 Hz, 1H), 7.00(s, 1H), 7.45(d, J=2.2 Hz, 1H).

FAB-MS (MALDI-TOF): 327.2 [M+1].

B X-6-12-(3,4,5- = FRE-XK)-THE-XiAxH-4-8
-ST2180 :

AE & EIK, m p.=142-143TC,

'H-NMR (CDC1)8 : 3.89(s, 6H), 3.92(s, 3H), 5.50(s, 1H),
6.74(s, 2H), 6.93(s, 1H), 7.03(s, 2H), 7.35(d, J=5.2 Hz, 1H),
7.43(d, J=5.2 Hz, 1H), 7.56(s, 1H).

MAX-4-FEE-6-[2-G,4,5-ZFRE-FH)-THA]-Xfw
wh —ST2051:

® &k,

'H-NMR (CDC1,) & : 3.65(s, 6H), 3.74(s, 3H), 3.83(s, 3H),
6.52(s, 2H), 6.55(d, J=11.2 Hz, 1H), 6.62(d, J=11.2 Hz, 1H),
6.63(s, 1H), 6.80(s, 1H), 7.10(s, 1H), 7.51(s, 1H).

FAB-MS (MALDI-TOF): 356.4 [M+1].

BRX-4-FEA-6-[2-3,4,5-ZFRA-FH)-THA]-Xif=k
o —ST2052:

% & B4k, m. p.=152-153C,

'H-NMR (CDC1,) & : 3.88(s, 6H), 3.94(s, 3H), 4.00(s, 3H),
6.76 (s, 2H), 6.84(s, 2H), 7.08(s, 2H), 7.28(d, J=2.2 Hz, 1H),
7.54(d, J=2.2 Hz, 1H).

FAB-MS (MALDI-TOF): 340.6 [M+1],
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AKX -5-12-(3,4, 5-= FRE-FERX)-THA]-K54 [b] Ey-7-8
-ST2487:

B EEAK, m p.=152-154TC,

'H-NMR (CDC1;) & : 3.63(s, 6H), 3.83(s, 3H), 5.51(s, 1H),
6.48(d, J=12.2 Hz, 1H), 6.52(s, 2H), 6.64(d, J=12.2 Hz, 1H),
6.73(s, 1H), 7.29(d, J=3.2 Hz, 1H), 7.41(d, J=3.2 Hz, 1H),
7.43(s, 1H).

BX-5-12-(3,4, 5-ZFHE-FK)-THA]-KH [b] E%-7-5%
-ST2488 :

A% & EK, n p.=172-174TC;

'H-NMR (CDC1,)8 : 3.89(s, 6H), 3.92(s, 3H), 5.63(s, 1H),
6.74(s, 2H), 6.94(s, 1H), 7.02(d, J=2.8 Hz, 1H), 7.32(d, J=5.2
Hz, 1H), 7.45(d, J=5.2 Hz, 1H), 7.53(s, 1H).

WA X-5-12-(3,4,5- = FRA-XR)-LHA]-KAfkh-1-8
-5T2491(27b):

& E B4R, m p.=140-141C;

'H-NMR (CDC1;)8 : 3.63(s, 6H), 3.83(s, 3H), 5.20(s, 1H),
6.46(d, J=12.2 Hz, 1H), 6.52(s, 2H), 6.57(d, J=12.4 Hz, 1H),
6.69(d, J=2.2 Hz, 1H), 6.82(s, 1H), 7.12(s, 1H), 7.58(d, J=2.2
Hz, 1H).

B R-5-12-03,4,5- = FRA-FX)-THA]-Kitekw-7-8
-5T2492 (28b):

A &ER, m p.=173-1757C;

'H-NMR (CDC1:) &: 3.89(s, 6H), 3.92(s, 3H), 6.01(s, 1H),
6.74 (s, 2H), 6.97(s, 1H), 7.06(d, J=3.2 Hz, 1H), 7.26(d, J=5.2
Hz, 1H), 7.45(d, J=5.2 Hz, 1H), 7.60(s, 1H).
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i i KA 64 F AT E

MR -6-[2-(3, 5S-—FEA-FX)-THA]-F5t [b] Ew-4-5
~§T2900,

'H NMR 3 (CDC1,): 3.63(s, 6H), 5.06(s, 1H), 6.32-6.34(m, 1H),
6.45(d, J=2.2 Hz, 2H), 6.53(d, J=12.4 Hz, 1H), 6. 60-6. 66 (m, 2H),
7.34(s, 1H), 7.38-7.40(m, 2H).

WX -5-[2-B, S-=FRA-XR)-THE]-XHokwh-7-5
-ST2901,

'H NMR & (CDC1,): 3.62(s, 6H), 5.07(s, 1H), 6.30-6.32(m, 1H),
6.43(d, J=2.2 Hz, 2H), 6.48(d, J=12.2 Hz, 1H), 6.64(d, J=12.2
Hz, 1H), 6.67.6.69(m, 1H), 6.78(d, J=1.4 Hz, 1H), 7.10(s, 1H),
7.57(d, J=2.2 Hz, 1H)

MR -6-[2-3, S-—FRE-XX)-THEI-FHfokh-4-8
~ST2902.

'H NMR 5 (CDCL,): 3.64(s, 6H), 4.93(s, 1H), 6.31-6. 34 (m, 1H),
6.43(d, J=2.4 Mz, 2H), 6.53(d, J=12.2 Hz, 1H), 6.57(s, 1H),
6.63(d, J=12.2 Hz, 1H), 6.78(dd, J=2.2 Hz, J=1 Hz, 1H), 7.05(s,
1H), 7.51(d, J=2.2 Hz, 1H).

5 364 4
#)4- ST2053. ST2054. ST2055. ST2056. ST2057. ST2058. ST2181
F2 ST2182

REALTENERTE 6 &L Lo,
REFAFZOER THERE 170,d(FE 4H)EMBARFTiEHE
% 29a, b,
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CHO

CHO
OCH,

18

TBAF, DCM

90%

FHE 6
NaH, THF

P" (Pt), Br 241,

+ OHC-R
70%

29%a-d

CH,0. =g CH:OJQ/%/R
CWO:@_\ CH,0

oc‘_l: OCH3

30a (ST2053) R=a
30b (ST2055) R=b
30c (ST2181) R=¢

31a (ST2054) R=a
31b(ST2056) R=b
32 (ST20587): R=¢
33(ST2058). R=4d
34(ST2182). R=e

MK -1-FEK-3-[2-G,4,5-Z FRE-KXX)-THA]-%
=-5T2053:

FARLR

'H-MMR(CDC1)8 : 3.63(s, 6H), 3.75(s, 3H), 3.83(s, 3H),
6.57(s, 1H), 6.66(d, J=13.2 Hz, 1H), 6.71(d, J=13.2 Hz, 1W),
6.75(s, 1H), 7.44(m, 4H), 7.69(n, 1H), 8.12(n, 1H).

FAB-MS (MALDI-TOF): 350. 3 [M+1].

BA-1-F S AK-3-[2-3,4,5-Z= FRA-XX]-THEA]I-%
-ST2054:

KREEHAK; m. p.=166-168C.

'‘H-NMR (CDC1,) & : 3.89(s, 3H), 3.95(s, 6H), 4.09(s, 3H),
6.80(s, 2H), 7.06(s, 1H), 7.16(s, 2H), 7.46(m, 3H), 7.76(dd,
J=9.2 e 1.8 Hz, 1H), 8.20(dd, J=9.2 e 1.8 Hz, 1H).

FAB-MS (MALDI-TOF): 350.3 [M+1],

)'lﬁ 5&-7— T gkg—l—f 2&—5—[2— (3L41 S-= EP ﬂg_ig)— & %
Z]-1H-v|» -ST2055:
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f & E4K, n p. 182-1837C;

'H-NMR (CDC1,)§ : 3.64(s, 3H), 3.67(s, 3H), 3.82(s, 3H),
4.23(s, 3H), 6.51(d, J=12.5 Hz, 1H), 6.53(s, 2H), 6.59(d, J=12.5
Hz, 1H), 7.19(s, 1H), 7.80(s, 2H).

BA-T-FRE-1-FA-5-12-3,4,5- = FHRA-XA) - %
A]-1H-%= -ST2056:

p::

H-NMR(CDCL:)§ : 3.86(s, 3H), 3.91(s, 6H), 4.01(s, 30),
4.28(s, 3H), 6.73(s, 2H), 6.94(d, J=15.8 Hz, 1H), 7. 06(d, J=15. 8
Hz, 1H), 7.31(s, 1H), 7.86 (s, 2H).

2o -5-[2-(3,4,5-Z FERA-RL)-TH L] K% -ST2057 -

WK &,

'H NMR (CDC1:) § 3. 89 (s, 3H), 3.93(s, 6H), 6.73(s, 2H), 6.99 (d,
1H, J=4.4 Hz), 7.06(s, 2H), 7.85(d, 1H, J=4.4 Hz).

2-AHA-5-[2-(3,4, - Z FRA-KX)-TH Al wkwh -ST2058 -

& AR

'H NMR(CDC1) 8 3.90(s, 3H), 3.92(s, 6H), 6.53(d, 1H, J=3.7
Hz), 6.76(s, 2H)7.28(s, 2H), 7.38(d, 1H, J=3.6Hz).

WA -3-[2-(G,4,5-=2 FRA-RA)-ZHA]-B-1-8
-ST2181

KEBK, n. p.=163-165C,

H-NMR (CDC1.)8 : 3.62(s, 6H), 3.84(s, 3H), 5.56(s, 1H),
6.53(d, J=12.4 Hz, 1H), 6.56(s, 2H), 6.68(d, J=12.4 Hz, 1H),
6.79(s, 1H), 7.38(s, 1H), 7.45(m, 2H), 7.72(dd, J=9.8 e 3.6 Hz,
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1H), 8.11(dd, J=9.8 e 3.6 Hz, 1H).

B X-3-[2-C4,5-ZFREA-FXK)-THA]-£-1-8
2182:

% €& H4&, n p.=176-178TC.

'H-NMR (CDC1,) &: 3.90(s, 3H), 3.93(s, 6H), 5. 73(s, 1H),
6.77(s, 2H), 7.07 (m, 3H), 7.46(m, 3H), 7.80(dd, J=9.6 ¢ 2. 8 Hz,
1H), 8.14(dd, J=9.6 e 2.8 Hz, 1H).

L H#p) S
FET
CH,0 CH,0
O O ) Cl DIEA, (BnO),P(H)O O O P
CH O
CH,CN, 257 C 0
o~ P OBn
X=$ ST2151 X=$ 34 0Ba
X=0 ST2179 X=0 35

1) Me,SiCl, Nal, CH,CN, 2h, ¢t

2) NaOMe, MeOH, 20h, r.t.

CH,O — X
O O ) X=s sTuss
CH,0 X=0 ST249%
OCH, 0

ocP—()Na

ONa

HIF 34 F2 35—k

AEAHE-25CHE 5 ol KK CHCN #49 1.2 mmol ST2151 (K
ST2179) #& B An N 581pL (6 mmol; 5 H&)CCl., K4 10 945, #
Fr s 6 MR A e NVA FH /K. 429uL (2. 59 mmol; 2.1 )R AXZT
B 15mg(0. 12 mmol; 0.1 $&) — F X KA st fe 383ul (1. 74 mmol;
1.45 4 %) —F X -T A8 8 (phosphyte) . ~-10CTF2IHERAER
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4, 7mA 20 oL KH,PO, 0.5 M, F3§7K48%5 AcOBt (3 x 10 mL) —#A23k
%. AEK NSO, FrRAMAR, HA Si0, LA TH: AcOEt 75 : 25
A & s, 53] 1,05 mmol: F & 88%HH T4, H—FF
s AN

6[(Z)-2-(3,4,5-=ZFRAEAXKL) THA]-1-FHEp-4-8 4-0-
—F A -BEE B (34).

Fr=0.11, £ T 5 /AcOBt 8:2 J, MS-IS: [M+H]'= 603.2

'"H-NMR (300 MHz, CDC1,)&: 3.6(s, 6H, 2x0CH,), 3.8(s, 3H, OCH),
5.05(s, 2H, CH), 5.1(s, 2H, CH), 6.5(s, 2H, 2xCHar), 6.6 (bs,
2H, 2xCHar), 7.2-7.4(m, 11H, 11xCHar)7.6(s, 1H, CHar).

“C-NMR (75 MHz, CDC1,)3 : 56.1; 61.1; 70.3; 106.4; 115.9;
119.7; 120.4; 127.1; 128.2; 128.8; 128.9; 129.0; 131.1; 131.6;
132.2; 134.9; 135.6; 153.2,

6L(Z)-2-(3,4, 5-=Z FREFRL) THE]-1-KHF ok wh—4-85-4-0-
=¥ A BB 8 (35).

Fr=0.20, f£ &5 /AcOEt 7:3 ¥, MS-IS: [M+H]'= 587.2

'H-NMR (300MHz, CDC1.)&: 3.6 (s, 6H, 2xOCH,), 3.8(s, 3H, OCH,),
5.05(s, 2H, CH), 5.1(s, 2H, CH), 6.45(s, 2H, 2xCHar), 6.55 (bs,
2H, 2xCHar), 6.75(bs, 1H, CHar), 7.05(s, 1H, CHar), 7.2-7.4 (m,
11H, 11xCHar), 7.5(bs, 1H, CHar).

“C-NMR (75 MHz, CDC1,)& : 56.1; 61.1; 70.3; 98.8; 104.3;
106.4; 109.1; 115.1; 119.9; 128.2; 128.8; 128.9; 129.2; 130.9;
132.3; 134.7; 135.5; 145.5; 153.2; 156.5.

FKAF ST2495 F2 ST2496 &5 — R 7 3%
ERT4HAET ol £K CHCN ¥ 64 1. 2 mmol 84 =¥ X 8 34 (3 35)
RN 36 mg (2. 4mmol; 2 ZF)Nal, KEMmAL 1 ol K CHCN
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%45 303ul (2. 4 mmol; 2 & &) #) Me;SiCl HiER. 2 N ERE LA,
AN TFEBEGE YK 10%Na,8.0, RRAEEHAEE RAY
LG, Hdob iR 698 %S AcOBt —AReHK %, HEAAMAAT T A
ER x4, A NSO FRAMNA, FEELETHREERN.

T vAif it BTMS [S. Lazar % A, Synthetic Comm. 1992, 22(6),
923-311 & F A B, 2K R4/l Nal ki,

Hdo s 47 2) 94 3 F 4 mL £ K MeOH, 3% 130 mg (2. 4 mmol; 2
4 %) 8 NaOMe B8 A. HiE ROV TFERTHAE 2 M0, AEL
AXeBE. REALEZTHREERN, #A Bt.0 hikBdd, 53 1.1
mmol (= &: 92%) & =%, H—#& & EIK,

MEATHR LT, TIAE NaOH INZRR P4 &40,

61(2)-2-(3,4,5-=FHREXE) ZHE]-1-K A Ey—4-85-4-0-
BEBE — 44 -ST2495.

T dec=226°, MS-IS: [M-1]"= 419,

'"H-NMR (300 MHz, D,0)5 : 3.4(s, 3H, OCH,), 3.1(s, 3H, OCH),
3.75(s, 3H, OCH,), 6.4-6.45(d, 1H, CHolef), 6.5(s, 2H, 2xCHar),
6.1-6.15(d, 1H, CHolef), 7.25-7.5(m, 4H, 4xCHar).

“C-NMR (75 MHz, D,0)&: 30.4; 55.7; 56.0; 56.2; 61.1; 104.1;
106.9; 115.5; 116.6; 121.5; 121.6; 126.1; 126.3; 127.6; 128. 3;
128.6; 128.9; 129.9; 130.7; 132.6; 132.7; 133.6; 134.3; 134.7;
136.1; 140.9; 141.6; 149.2; 152.3; 152.8.

6[(2)-2-(3,4,5-=FHRAXK) THE]-1-KiHrkwh-4-8F 4-0-
BEER —4h -ST2496.

T dec=212°, MS-IS: [M-1]"= 403,

'H-NMR (300MHz, D,0)8: 3.5(s, 6H, 2xOCH,), 3.6(s, 3H, OCH),
6.4-6.45(d, 1H, CHolef), 6.5(s, 2H, 2xCHar), 6.6-6.65(d, 1H,
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CHolef), 6.85-7.1(m, 3H, 3xCHar), 7.5(s, 1H, CHar).

“C-NMR (75MHz, D,0)6 : 30.4; 55.8; 56.0; 56.2; 61.1; 98.8;
104.1; 104.2; 104.8; 105.9; 106.8; 114.9; 120.3; 127.6; 128.0;
128.6; 129.7; 130.9; 133.7; 134.2; 136.1; 145.2; 147.4; 152.1;.
152.3; 152.8; 156.0,

AEXAGBKELETHER 4 F 5 TR T EESR % 152, b,
l16a-d. 17a—-d. 23a,b. 24a,b #= 26a,b,

%4 43(ST2898) . 44, 45a,b(ST2899, ST2897) f= 462, b
BEBALTEGFT RS fo 9 HEHNLED.

ZES

36
CH. CH, PhyP CH
CBe4, Ph P —9¥ )
THF @m P
———— —_—
80 78%
cHon 0% CH;Br CH;P* (Ph)Br
39ab 40a,b 41ab
aX=§ Y= aX=$§
_ aX=S8 .
b: X =0 R b: X =0
FE9
H
OCH,
OH
om0 UL,
383K, atap + — % @ H M
& B
CHy TBAF, DCM
H Hy
i ” C&_/C(m
oM OH
45 46 OCH,
auX=§
b: X=0
RFIT A 40— F ik
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0°C T4 T THF (15ml) #93& & 49 8% 36 X 39 a, b (1.8 mmol) AmA
CBr,(2. 87 mmol, 953mg, 1.6 % ¥)#= P(Ph), (2.87 mmol, 754mg, 1.6
4¥). BREHTFEETHKE 1.5 0 0; ARER BtOAc (10 ml) #Ht
o, ARG ol)FhK (S ol) ik, FFRANA., RELS, @
AR R G R BARY, FEITEY 37 F2 40a,b, AXLER,

5-i FA-T-F S A -F ek v

TR 54%, &,

'HNMR (CDC1,) & 4. 03 (s, 3H), 4.61(s, 2H), 6.74(d, 1H, J=2.2 Hz),
6.84(d, 1H, J=1.6 Hz), 7.23(d, 1H, J=1.4), 7.64(d, 1 H, J=1.8).

6-% FA-4-F H A -Kifkh

& 80% .

'HNMR (CDC1.) & 3. 96 (s, 3H), 4.62(s, 2H), 6. 69 (d, 1H, J=1.2 Hz),
6.83-6.84(m, 1H), 7.18(s, 1H), 7.5(d, 1 H, J =2.2 Hz).

6-if FA-4-F SR -Kit Ky

R 60% W,

'HNMR (CDC1,) & 3. 97 (s, 3H), 4.63(s, 2H), 6. 69 (d, 1H, J=1. 3 Hz),
6.89(s, 1H), 7.22(s, 1H), 7.59(s, 1 H).

A8 A4l g —BF ik

BE_FXAO o) PH 37 R 40a,b5(0.97 mmol) & & A
P(Ph);(1. 65 mmol, 433mg, 1.7 4 &), WAFeBERAH 12 )8,
HEFRLE, A-CBAARBALY, HATH-— s, F38
384241 a,b, AREBKRBA, H o p B 180 CTHAHM.

T-FEA-FAh-5-RTR) -Z KA
FE%: 85%, 'H-NMR(CDC1:) 5 : 3.66(s, 3H), 5.50(d, 2H, J=13.6
Hz), 6.55(d, 1H, J=2Hz), 6.78(s, 1H), 6.93(s, 1H), 7.54-7. 81 (m,

52



200480020757. 1 oM P E36/49M

16H) .

4-FERE-EFRh--ATFE) -Z X434

& 83%,

'"H-NMR (CDC1,)& : 3.63(s, 3H), 5.49(d, 2H, J= 14.2 Hz),
6.74-6. 78 (m, 3H), 7.57-7.67(m, 16H).

-FEREA-KF (D] ED-6-AFREA-=XA-34 .
F&: 80% 'H-NMR(CDC1;)&: 3.65(s, 3H), 5.48(d, 2H, J= 14.1
Hz), 6.75-6.79(m, 3H), 7.58-7.68(m, 16H),

A% 43(ST2898) . 44. 45 a,b(ST2899. ST2897)F= 46 a,b 44—

A/ 10 mL 4§ KK THF & 658 42 (359. 6mg, 1.35 mmol) &K% An
AR 3 38 & 41 a,b(1. 35 mmol, 1 %¥). AREP Ll
HRFR, REMN NaH(50%, EFH&E$AP, 1.62 mmol, 1.2 %
¥, TTmg). RAEWAEZRTHI LI, REACEERTRE, #
A THE #i%&., TAKL, A DCM(S ol) ERZAMW, #HAK G ol) f
HAKG nl) ek, REFRABAKL. ¥ELHETF DIMU0 ol),
FH AN TBAF(6 mmol, 3 4 &). £ER® T 1 Jit/E, A DCM(5 nl) ##&
B, FAK (x5S mL) A=K (5 ol) %o, KRBT (NaS0). REE,
F ik BERE €360k, 12 EtOAc—% sk 2-8 shib E4 W,

MAX-2-F FA-5-[2- (-F RA-Fifrm-5-K)-THA]-X&
-ST2898

R

‘H-NMR (CDC1.) 6 : 3.81(s, 3H), 3.86(s, 3H), 5.47(s, 1H),
6.48(d, J=12 Hz, 1H), 6.60(d, J=12.2 Hz, 1H), 6.68(d, J=2 Hg,
1H), 6.72(s, 1H), 6.75-6.76(m, 2H), 6.88(d, J=2 Hz, 1H), 7.1(s,
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1), 7.57(d, J=2 Hz, 1H).

A X-2-FEA-5-12-O-F RA-KHA%h-5-K) -THA] X8
.

'H-NMR (CDC1:) 8 : 3.92(s, 3H), 4.1(s, 3H), 5.62(s, 1H), 6.75(d,
J=1.8 Hz, 1H), 6.83-6.86 (m, 2H), 6.95-7.02(n, 4H), 7.2(s, 1H),
7.61(d, J=2 Hz, 1H).

MK -2-F FA-5-12-4-F RA-F A ekh—6-A)-THA]-K&
-ST2897

i .

'I-NMR (CDC1.) & : 3.76(s, 3H), 3.86(s, 3H), 5.52(br, 1H),
6.50(d, J=12 Hz, 1H), 6.56-6.64(m, 2H), 6.73(s, 1H),
6. 78-6. 80 (m, 2H), 6.91(d, J=2 Hz, 1H), 7.01(s, 1H), 7.49(d, J=2
Hz, 1H).

B X-2-F A5 [2- -F A -Fehwh-6-K) - T I A | KB
.

'H-NMR (CDC1,)&: 3.85(s, 3H), 3.92(s, 3H), 5.53(s, 1H),
6.75-6.77 (m, 3H), 6.92(d, J=2, 1H), 6.96(s, 3H), 7.1(d, I=2.2
Hz, 1H), 7.45(d, J=2.2 Hz, 1H).

MWK —2-F A -5-[2- (4-F RA K (D] B -6-K)- T K] -
& -ST2899

p:: I

'-NMR (CDC1,) &: 3.74(s, 3H), 3.87(s, 3H), 5.50(s, 1H),
6.52(d, J=12 Hz, 1H), 6.60(d, J=12.Hz, 1H), 6.68-6.72(m, 2H),
6.78(d, J=2 Hz, 1H), 6.91(d, J=2 Hz, 1H), 7.29(d, J=5.4Hz, 1H),
7.37-7. 44 (m, 2H).
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BX-2-FEA-S5S-[2-U-FREA-XH (b ED-6-£)-THAE]-

:
. %

&
'H-NMR (CDC1;) & : 3.85(s, 3H), 3.95(s, 3H), 5.54(s, 1H),

6. 76-6.85(m, 3H), 6.98(s, 2H), 7.10(d, J=2 Hz, 1H), 7.19(s, 1H),
7.36-7.39(m, 1H), 7.47(s, 1H),

i 3 KA F M4 4] 8 192 (ST2151) #= 19¢ (ST2179)
RETAEAFR IOFPHEARSNEZLLY.

FE 10
H Ac
Ac Hy

AcCl CH,
DMAP hv

OCH, ~Hr OCH, > OCH,

CH, 47 Hy 48

OCH, OCH,

20a(ST2152): X=S

20¢(ST2180): X=0 V
H,
H
CH,

19a(ST2151): X=8
19¢(ST2179): X=0

KT 47a, c 9 —KF ik

BEZKTFHR 4,8 nl) ## 20a(ST2152) H 20c(ST2180) (1,2
mmol) ¥ E R MmN (2,1 &) A 4-—F AR LR WHE), F A
TR 69 AL BEE.

EOCTEMETF_RAFTRIDDHZEHEQ 5 ¥), #BRL
WTFEETHITAE,

B—RFRAEREY, A HCL(10%KRER) %k 2k, AKEE
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2R, AR AGRERAEKR 2R, FAKFREKEE 1R, AL
KABMTFRANE, FEAZTRE. ReR—F g AAMT.

KA 48a, c ) — My &k

WS 4T 5 8% 300 mg ¥4, F&EF F85 (300 ml ca. ), FFA &
SheTRE: B UV-VISHTRAZER T HITF. K4 45 9406 47,
TR, FHREH. SFMBGRBE, A R2H—FHikA .

A F 19a(ST2151) 4 —f& 7 ik

0CTF44& THF (3 m1). F& (1 ml)FK (1 ml) ¥4 48(1 mmoli)
MBHHERIINEENE G 5 F). TRT 1 IRE, AAFTTR
GiRAY, RMAWE, FA_CRREE@P®R)., B RKEBL, A=C
BMER(ZR), FALKRRATR., ARREEEEHLLES. A
20a,c FFH665 % F & A KXY 50%,

RAFEFH: BHf BB XGRTED-KLA B 4-T
BT RAEES, RAREIS-TLARRD LML, EHER
(MeOH. AcOBt ) ¥, EHARAT, AELL T B/L R¥EFHAGK
F ML, HEF B/ZE S 70 30,

RFHEY 54 55 9 —RF ik
T Ade X F ST2151 F= ST2179 AF ik 6940 F) 7 K AF i b o4 (F
% 11).
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FE 11
E RT3 on
R, -G EE Ra_ HO. izt@\
(-BIIGH-BIACHm /)
Ry CHO % Ry c Ry
o DR 50 i 51

axs= S, R1= CH3. CH3CH , (CHa)ch, CSHG' OCH3, OCHzCH3,C§H5N, Bl’: R2=H
b2X=S. R1=H; Rz'—'CH3, (of 3CH2. (CH3)20H, CeHs, OCH;;, OCH2CH3,C5H5N. Br, s R2=H

c:X=0, R4= CHjg, CHacHz. (CH3),CH, CgHs. OCHg, OCHgCHa,CsHsN, Br; Ro=H
d:X=0, R¢=H; R2=CHg, CH3CH,, (CH3)2CH, CgHg, OCH3, OCH2CH3,CsHsN, Br;

TeOMSICH R e SUAHLTHE R ?
%"%‘m nagin
= b: MnG2, CCl4 g
cog cHo
52 53

a:X =8, Ry= CHjs, CH3CH,, (CH3),CH, CgHg, OCHg, OCH,CH3,CsHsN, Br; Ry=H; R3= TBDMSi
b:X=8, R1=H; Ry=CHz, CH3CH,, (CH3),CH, CgHg, OCH3, OCH,CH3,CgHsN, Br; Ry= TBOMSi

€:X = 0, Ry= CHy, CH3CH,, (CH3),CH, CgHg, OCH3, OCH,CHy, CsHsN, Br; Ry=H; Ry= TBDMSI
dX=0, Ry=H; Rz=CHg, CH3CHy, (CH3},CH, CgHg, OCH3, OCH,CH3,CeHsN, Br: Ry= TBOMS!

NaH, THF
4h,ri75% TBAF, DCM
He 0%
3 Pe(Ph)Br
HyC
Hy

R,

@ X =8, Ry= CHz, CHaCHy, (CH3),CH, CgHg, OCH3, OCHoCH3,CsHsN, Br; Ry=H; Ry= TBDMSi
b:X=S, Ry=H; Ry=CHz, CH3CH, (CH3)2CH, CgHg, OCH, OCH,CH3,CsHsN, Br; Ry=H; Ry= TBDMSi

€ X = 0, Ry= CHy, CH3CH,, (CH3)3CH, CgHg, OCH3, OCH,CH3,CsHsN, Br; Ry=H; Ry= TBDMS|
dX=0, Ry=H; Rp=CHg, CH3CHy, (CH3),CH, CgHe, OCH3, OCH,CHy CsHsN, Br: Ra= TBDMSI
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FAFA M 56— T ik

BEFE 12 FFRGBEHENH 56, HAAADYTRA-BR
Tk, AEAALEERL, RE R Tty ik Mantyla A, A,
Tetrahedron Lett. 2002,43, 3793-4] 4| & TR AR A FHL
E. E A A BtOAC/HCL BMARKR A/ XA, KB A& NaOH/H0 B&R T 4
i,

F & 12
1) (BnO),P(O)OCH,CI !
MeO - X n-Bu NI; NaH; DMF : X
Y > /
MeO 2) EtOACHCI
OMe OH 3) NaOHH,0 OCH,0PONa,
a)X=0 56
b)X=S$

RS STH—KFE

MEEEITAESF 48, Bif Fnoc BE A 5 RAMKNISS, RE
Bfoa-REAHKPEIC. R Pettit ¥ A, J. Med. Chem 2002, 46,
525-31].

ZE 13
MeO _— X :
1) Zn/AcOH I X
O O / > /
MeO 2) FMocNH-CHR-COOH; CH.Cl,,
OMe NO, DIPEA; PyBroP

NH-CO-CHR-NH,
3) TAEA, CH,Cl, or TFA/CH,Cl,

57

& 14

) D/\r(me
0 l)NuH.THF o OCH,
4 O O zeog
OCH,

X RI 2) TBAF,DCM  56%

172 X=S, R=TBDMS, R, = CHO
17¢: X=0, R=TBDMS, R, = CHO

R
592 (ST2891) :R=H ,X=§
§9¢ (ST2934) : R=H,X=0

580 (ST2892):R=H, X =S
8¢ (§T2933):R=H, X =0
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KAF ST2891. ST2892. 4t&4h ST2933 fo ST2934 49— & 7 ik

= NaH 6 &35 7% 80%, Z7HBF&YF, 7.4mmol, 3.7 4§, 220
mg) Am ABEER 2 (62) (8 mmol, 4.06 g. , 4 4 &), HH¥RAMHFTiE
THH 30 547, RBH A 10 ol £ K THF # 648 17a~c (2 mmol) #4435
RME|REXMANE ACHREERSY. A TFETRFTHE 1.5 4
B, A CHAKEE, A THF bk, #4T7H K, A DOM(15 ml) R &
RH, FAKG al) @K (5 nl) eAFM, BAABREL .

STR PR S TEOMS BRRPEOITLAY, WARLAHET
DCM (10 mL) , FAn A TBAF (6 mmol, 3 L&), £&TF 1 02, A DCM(5
ml) A RAY, MK QG xS ol)F#K (S ol) bk, HBLK (Na.S0,) .
ALY, RABREEE, RARTEADGABRSE: T2
/BtOAc 99: 1, 9 : 1, 85 : 15,

6-[(D)-2-(T-FHA-1,3-FHE K LFRAH-5-£) T
A]-1-F ek -4-85 -ST2892;

A & @4k, m p.=121-123C.

'H-NMR (CDC1,) 8: 3.68(s, 3H), 5.93(s, 2H), 6.49(d, J=12. 3 Hz,
1H), 6.51(s, 2H), 6.56(d, J=12.3 Hz, 1H), 6.67(s, 1H), 7.33(d,
J=5.5 Hz, 1H), 7.39(s, 1H), 7.40(d, J=5.5 Hz, 1H).

6-[(B)-2-(T-FRE-1,3-RAM—_ELRAH-5-K) T H
Al-1-FftEw-4-B -5T2891

g &EK, m p.=148-150TC,

'H-NMR (CDC1:)& : 3.95(s, 3H), 5.99(s, 2H), 6.66(s, 1H),
6.76 (s, 1H), 6.90(s, 1H), 6.98(s, 2H), 7.34(d, J=5.5 Hz, 1H)
7.42(d, J=5.5 Hz, 1H), 7.53(s, 1H),.

I

6-[@D-2--FRE-1,3-KF M- B L RAH-5-4) 28
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A]-1-KHfEe-4-8 -ST2933;

AR EM,

'"H-NMR (CDC1,) 5 : 3.72(s, 3H), 5.95(s, 2H), 6.48(d, J=9. 3 Hz,
1H), 6.49(s, 2H), 6.53(d, J=9.3 Hz, 1H), 6.61(s, 1H), 6.81(d,

J=2.2 Hz, 1H), 7.07(s, 1H), 7.54(d, J=2.2 Hz, 1H).
MS=309 [M-1]

-{@®)-2-OT-FHE-1L,3-XAR R ERAH-S-£) 2%
A]-1-FHfEw—4-8§ -ST2934.

B & B K,

"H-NMR (CDC1,) 8: 3.96(s, 3H), 6.01(s, 2H), 6.66(d, J=1.5 Hz,
1H), 6.76(d, J=1.5 Hz, 1H), 6.85(s, 1H), 6.86(d, J=2.2 Hz, 1H),
6.97(s, 2H), 7.23(s, 1H), 7.56(d, J=2.2 Hz, 1H). MS=309 [M-1]

ZE 15
CH,0 CHO CH,0 L
: NaBH, MeoH  CH:C CHOH 1) pBr,, Pyr, THF, 0°C : P* (Ph), Br
Q > o
d 0°C-1t, 98% g 2pph, =F % 100 Q]
60 0 6

62
BRI —BF
4°C T 4% NaBH, (65. 4 mmol, 1.2 H &, 2.47 g) A F|4L4% 60(54. 5
mmol, 9.82g) MR R. REAE 1 IMHARK, BRETHREIEMN, RE

F BtOAc FoKZ 0 sk s Acdh, H R AR Gk, 47 FTHESL
MEH:. TH/EtOAc 9: 1, 7 : 3, 65 : 35,

QEEK, n p.=64-66C.

'H-NMR (CDC1,) §: 2. 24 (s, 1H), 3.92(s, 3H), 4.58(s, 2H),
5.98(s, 2H), 6.56(s, 2H).

RAF 62 89— R &
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4°CTF 4248 THF (100 mL) P 49 61(53. 8 mmol, 9.8 g)Fevb"= (0. 260
ml) #9& & A PBr,(134.5 mmol, 12 mL, 2.5 %¥). ERBET 3
DB JE BURL TR, - AE K e — LB I9) ki BB A4, F) A A= NaHCO;
v K EGHIE, A Na.SO PR, EBETHREERN.

¥AE—FRK100 mL) # 44 PPh,(64.5 mmol, 16.93 g, 1.2 % &)
MERBEALE-TFTR20 ol) F el R B LMAGER; FRERAY
BR1LS D, AERATS. ¥R ERAHNETE, HITRTEHE
WEY, AH—FE &K,

g & E&K, n p.=159-1627C,

'H-NMR (CD;0D) 8 : 3.56(s, 3H), 5.93(s, 2H), 6.17-6.22 (m 2H),
7.64-7.98 (m, 17H),

M Ao &N XY

ERINAFRBRE T RNKMNATED G BB ERER,

¥ B BioWhit-taker 23] ¢ ABF#BkA K & HUVEC) R A £
BGM-2 3% #< % (BioWhit-taker) ¥,

¥ao®B a4 LR F BN K @ BMEC) RALSAH 20%
FBS. 50pg/ml 442 B4 (BBE), 50 ¥-4i/ml AT (SIGMA). 100 #4%
/ml KX EH (SIGMA) #= 10 mg/ml L-2£BtA (Hyclone) 49 DMEM ¥ 3¢
o EmA 10%FBS ek KE K6 DMEM A M A CEXFAWEF
FFF A F %3 (University of Bari Department of Biomedical
Sciences and Human Oncology) # EA-hy926——#F HUVEC #=j% 5% & it
BRAERRSE.

BABH S H I TR A ATCCH A T@ILE: MeWo AL 4.
NCI-H460 AMt% . LoVo A4MMgA . PC3 ABTH A& . MES-SA AT
M. HCT 116 A% A M. MCF-T ASLMRHE,

AEEHA 10% FBS Aed A K69 RPMI 324 W 4 K LMW B AL A
(Milan Tumour Institute)#) M109 S AFE A . HT29 AL MR B L.
ALTBO AP R & & .

61



200480020757. 1 o 4 ZE45/49W

244 10% FBS oA %49 DMEM d32 5k G K 269 M. Negri AF
K. Fié4 B16/BL6 R EE & 4.

st F e dt XK, RIBEEERE 6L PR FUATEGTER
MIEA FEFRAREP Q00u1/3L), H£ 3ICTRT 24 I8, £
FoR, AFERERNFRLHR, H¥E@mET 31CHREH 5% CO,
QBB RATHRER 24 00, ERFHLERE, RESHFHF YA
A, JR PBS ik =k, ABiksE REF, A 200ul/FLeh ¥ 83 ik,
HHEFRT 3TCTF IR 48 hof., ErTHRPLRY, Bitdnst
FAaA 3K, AN 200u1/30 PBS A= S0ul 80%4 = £, 2 8% (TCA) .
REEKERT R, 1 EHE TCA, BitARBAYZ KRR
RBEER, A EAEREALTR MEARAET TR AL, # 200pl
A INTE T # 0. 4% E 9 (sulforodamine) B B A L. #ix
FREAZRTHER 054, SLPHABLAKREANB, BdA
1% ZHMYRERBBEZFRZK, REGALREAKETR, MEA
WP TR, B4, 3 200p] Tris 4% 10 oM BB 6430, H¥&%
FRBEHES 2054, ASAAE R EETE S40m TREAFE.

& 1 27 ST2151 = ST2179 84 ICso4&, BP 5 45 37 &) m B0 7 & 50%
GRAE, EIRER ALLFIT k44038, AAR b9 & $3iE T ST2897.
ST2898 #= ST2899 s BMEC # ICs..
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1

ICs0 = SE (nM)
Mm% ST2151 ST2179 ST2495 ST2496
BMEC 87+1 4941 640+40 340+16
HUVEC 49+0.64 n.d. 83+2.06 85+1.2
EAHY.926 52449 40+3.9
NCI-H460 7442.9 53+1.3 620465 780+3.4
M109 490+30 9316
HT29 900465 99040 >10000 3900170
LoVo 360+0.01 490+0.04
PC3 120+0.01 100+0.01
B16/BL6 85+0.56 4443 8 >10000 4140+490
A2780 70+2 502 500420 260+6
MeWo 6845 7117 8304+0.13 820+7.7
MESSA 86+10 40+4 1420449 50050
HCT-116 84438 54+9 3000+£102 1680+70
MCEF-7 66£2.7 3843 693+21 646129
ICs0 £ SE (nM)
) ¥ ST2897 ST2898 ST2899
BMEC 35+1.8 3520.3 <<40

WEEE RE#WHRE

4o Shiff % A (Biochemistry, 1981,20: 3247-3252) Bri&, it
FF—EkE, £ST2151 AETHABEZTARSGKE. HEX, ®E
SMEMEZG MAP) 4 MEEQAEASA 1 oM GTP (GPEM) &9 PEM R4
#% [100 mM PIPES (pH 6.9), 1 mM EGTA #= 1 mM MgCL,] P #H#EZRE
4 3 mg/ml FAERLERE, WEREIT 37C, 4 340nm T 25 %
A B4 F i B 24 8 9 6 K 3t (Cobas-Mira Analyzer) R R
RERBMBLEE., 5 46, SRAMEZGAIREN, A
SuM B 4588, 1, 35 pM AR KAk BuBE S, ST2151, HFEMZAKE 15 94,
WL, A "Prism GraphPad"SRAFRE IC4H. X
ATAHIT TFALEHRATHHREEEGRESGTH%,
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A LETHAMEA 3RBI R T R)ME.

&2
b 3 T B R0
ST2151 37.1
ST2179 44. 0

RN E N

NG &S MARR b A ST2495 F= ST2496 HHHBEE M.

AR, 24 3x 10° @M/ ) A8 FE A NCI-H460 A % 48 /6
BRFEMECDIREANER. NBEFRMBELEE 4 R4, AR
MNEOHRSTFHARERRANAAFTEELR)ET .

BT A KA HPARERAT B WL R ERRPt TR E R
B % (% BWL).

BEHFER—RABFFFRMNEZEANANEAREGER (RE) ok
KOG LR (KA RFANBEK, FRENBLRNH TR BHR
AN, ATXAEFBER: L oo’ b3R8 BEAR (TV)=[KE
(nm) x T& (mm) '] /2. RBA T F R+ H54 T 5% BTV : 100-[ (4
TR T B RF B ARAR /3T R AL &4 F 3 BY A8 A AR) x100] . P<0. 05 #9{E4
NAEGHFLEREEY,

FA ST2495 F= ST2496 HATH KRB WLERSANRATER I 4 F,
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23
%TVI

B 78 471 & R

B n % BWL RTX 15 22

HAK (S & 48 5 %) 8 0 0/8 / /
ST2495 i. p 30mg/kg 8 4 0/8 32 38%
ST2495 i. p 30mg/kg HK/X 8 0 0/8 75%% 724%

AR S%H) B 8 1 0/8 / /
ST2495 p. o 30 mg/kg WA/XK 8 0 0/8 42 %% 30%
ST2495 p. o 60 mg/kg AR/ X 8 1 0/8 T9#x 67 %

AR (S%H) HBEIER) 8 2 0/8 / /
ST2495 i. v. 60 mg/kg 8 1 0/8 84%x 734
ST2495 i. v. 90 mg/kg 8 0 0/8 Blex 62 %

ME 4 REL 2 RBBEFE qdSx/WHER—RIABABEARZ
O H ST2495, NF 4 REF 16 KRR\ FE q2dx6 HATHHRA A .
*P<0. 05, **P<0. 01 (Mann Whithney’s #%)

& 4
%TVI

Bf 7 37 B R K

4 ¥ n % BWL RTX 14 21

#HAR (R K) 8 1 0/8 / /
ST2496 p.o. 30mg/kg 8 1 0/8 48+ 46+
AR (S%H M iER) 8 1 0/8 / /
ST2496 i. v. 60mg/kg 8 1 0/8 48%x 53%%
ST2496 i. v. 90mg/kg 8 1 0/8 574 56%

MBI BZER 4 REF 14 RIR4E qdxS/w FEAFFTHHE
29 (p.o.)EAKEY, RENE S RESF 17 RARE q2dx6 F R A FF
TH R EHRAER LAY,

xP<0. 05; **P<0. 01, **xP<0. 001

MEFTAE S, ST2495 RAFA 44 e RAFER LA E M,
BFEENR, YFERAREANSHAT, 1. p.Fop. 07857 FHK
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AR H) %A R An,
ORI A LB ST2496 Bt R AR b4 = 4 B B 64 AY 7 4
AR,

o B BH IR

RERA | BALHKBRAET AT A4-P BERT 4R,
ZAERFAMNEHFERNEE, QLTRSS HH) (Cancer
Res., 62: 3408-3416, 2002), R FXE4LR, BdFuhEahA
RAEARLE NG T ERAHE, KNAZHTAMNLEGILSWT S h
AR YA,

FAWIT A, SHIH ST2494 FRMNEEHKEMRILLSH
ST2495 #= ST2496, AHZKERFTHBEEMNEH 20 K 40 mg/kg, K&
s F A AALIT A4 £ 5% DMSO ¥ B, HREHEA 55 ng/kg KB
LR Wistar KAFBIK. IERGRBEADEF SR, #H T
Ad FoE 84 AT 8 ST2494 AL HERARFG| R /50 B & Fos R 4T
MK, AZ T, ST2495 A= ST2496 A A AN B ATE ey A s B
AREGYH AL,

HEAKPNS —BH—KAR, HHhusHasE2r—#HX Q)
e HFURY, AEAERFESLEIMAYHRLT EAH
BOBTER, RAPBENELHTLRENY, HAERALEHS T
f FREAGFTHERMA, A& F %4 & A& Remington’s
Pharmaceutical Science Handbook, Mack Pub. N. Y.-Z# AL ¥ 4
THA., RFBRBHLBREZ, ZLLSH TR BKRIBAND, &
T, BEISRBRALYE, REALANELHOLLERRN)IFE
V—HEFETELIHABARIBREHN. EMTAEKAIHN AR
M, BB . 28H. B EA LA,
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4 $71986 §T2494 872495 ST2496
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