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H)-T_BR[2-B—FARE-1-FARL)4-F2FHLER]

B) il X III RA&#4F 6 &
.R‘\fo

.. T X

<, T

o

EPREEFHZLY.
FHANRAEGAEG _BEHET&:
H)-F& 2-C-=ARFAX-1-¥EA/E) 4 FPHATFTEAELR
E‘?’
(H)-LE 4-LBAaR-3-—fRAat-1-k A mE)F A8,
)-8 2-C-—FAAE-1-¥2Fa i) 4-AEAPEEXLE
Egi
H)-ETHR 4-ETBHRAFTRE2-C-—_RF@EE-1-XEm1)%
L8,
B)-FT82-C—FBR/E-1-¥E2FA)4-FTHRATEAE
A&,
B)-2,2-—FEAR -G FAKE-1-XFER/HE)-4-(2, 2-
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PR RBARE)FAE,

D-FXFTR A ATHRATRE2-C=FFAE-1-3XR/I)X
KB,
R-(H) -8 - XPBRATE-2-C-_FFKE-1-X48HL)
A,

B)-R-4-%B 2-C-=FAAE-1-FHXH/E)-4-(KR-4-H8k
S FHR)XEE,

FE 4K B g3 F-4-5-1, 8- B B,

a4k B &9 3R F -1, 8-— B &,

7 4k B &g % -3-DL-X .

OW@BX IVKAGRESG &

_g(‘IV
EAPR A EFZLH, RREEA. CCREXEXR,
AW REHSEZ, RFPRLRHARS.
HARAGREG_BHINETH:
)-8 2-B-=FR"EXA-1- XL B 1) 4-THEPALER
B,
F)-XVPR 2-B—fARLE-1-¥ X/ A)4-FHREAETEAER
E‘B:’
B)-XF8 2-C—AmfiA-1-F2 A A)4-omAaFEAEL
B,
R-(N)-XF R 2-B-—FREE-1-XEA/ 1) 4-ZHAaFTEXE
A&,
B)-F T8 4&-ZHREFTA2-C—FREA-1-3 2R ¥%HE
ﬁa)
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R-(HD)-F T8 4-ZBEAFRA2--—FRAX-1-REAR/K)X

A,

(#)-2,2-—FHARHE 4-LBHEXA-3-G-—_FAKRE-1-X45R
k) F A,

#)-2,2-=FHhAHKR 4-LHATE-2-G-=JfrmAA-1-%%
d k) R A,

(+)-X T8 4-FRE-3-G-—FRAL- 1R X RA)FEE.
D)l X VAR A FA £

R'. 0 l : ) \r[l/
) P Y
X v

EPREZERZLH.

FARAGFRERNAET @:

B)-F& 3-CG—FREAA-1-(AXR/HL) 42X FAE,

()-8 3-B-—RAmAA-1-X XA/ L) 42X FAE,

(+)-A& 3-B-—FEAL-1-FEARA)1-2EF AR,

E)-THR3-G-—FREE- 13X/ 1) 4-BRFEE,

E)-FTEHES-C-FREE-1-XEARRX)4-BEFTEAE,

#)-2,2-—FRAK -C-=FREE-1-XXAE)-4-2LF
X8,
H)-AFPEHR-GC—FaA|E-1-3ER/1)4-2LAFEE.
Ew@X VI KRAK®A fﬂ&%i&

R

‘ A v

A EY R RVZ—%H C-Cobti. %%i&&aiﬁﬁix%—
SiR,R.R., ROF R'MF—-ATAFZIKRELEA. CCRABEAREY
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Btk

FRKAEGBATREREARI AT @:

B)-2-C-=—FFAA-1-FXR/E)-4-FATFTEER,

(#)-2-3-=—RAAL-1-FEAA)4-ZATFTEER,

(£)-2-@-=FARKA-1-XEARE)-4+-AAFTEXS,

(H)-2-B-=HREAA-1-FEARRE)4-FRATEAXES,

(B)-2-B-=FRAE-1-FEARE) 4+ TATEXER,

()-8 2-B-—FRKE-1-¥XER/KX)4-FARATFTEAXLAR,

(£)-L&% 2-B—fRBE-1-FEARKL)1-CATERLR,

B)-2-B-=HFARE-1-FEXARX) 4 =ZFERPERATEX
&,

B)-—FARE-[3-(E-3-Q-=ZFEAFPHAHRAX-5-=Z=FHLY
ARAFEEL) AL,

B -B3-G-=AREA-1-X AR 4 =FRAVELRAFL]
&%,
)=t AE-[3-G-FTAFA2-=FTEAFTEREAFXK)-3-%
E )3

B -=—FAE-[3--ZRAFTA-2-ZFEFTRKAFXL)-3-X
XA,

B -[4-RTEAFETREREARE)--G-=—FAAE-1-X K
R ERK]TE,

-2 4-(BRTE_FEAFPEREAL)-3-G-—FaAL-1-
FRARE)FAE,

B)-4-BRTE-FEAFPERAKL)-3-B-=FRf|A-1-%XX
AR X8y,

B)-Z8 --RTE_FEFTERERA)2-C-—FRmalt-1-
AERE)XAE,

B)-3-[2-(RTE-_FRPAREL)-5-(RTEA-_FEAPH
RAFE)RR]-S-RXARA) —F Ak,
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E-4-ERTEFAFAERARL)-3-C-=—F R/ AE-1-F1
ARAR)RKK]T B,

(£)-Z8 4--(BRTAFRAFTHARATE) 2-G-—F @ &L~
1-% & ) R,

F)-4-(BRTEFXAFERATR)2-3-=FAAEL-1-X
ARRX)XE,

E-3-2-(BRTEFXAVFTHRAR) S5-(RTEA XA Fa
REFHER)FRE]2-X X/ A) R Ak,

B -LBA-FEREA--C-=@EA-1-FERP)FTAR,

B)-XPHA-FARE-3-G--FREE-1-FEAARL)FLE,

(H)-FTRA&-FAEA-F-C-—FAKE-1-XERRL)FARK,

() -2-B-=FRAE-1-FXF/E)4-(I1p-D-F HBEKLREAA
V)R8,

F)d@ X VII e VIII REANEREA KL T RS

AN/k
HO O O /K
o

|
(,CHz)r

X 3‘(‘Vlll

EdY. ZAnRmEREXM, RP#R°AK L C-CREAEELX
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Ed R RZ e EATE L.

HARLEGERRERFRATREINAT G:

(H)-N-ZEAREAFTR 2-C-=FAAL-1-XHEARL)-4+-2FH
AR,

E)-NN-ZFERRRATFTE 2-C-_FARE-1-XARHL)4-%&
PREEXAE,

(£)-NNN-ZLHEERATR -G AmR/E-1-k X7 H)-4-%
PREER,

(B)-N-RERATFTR 2-G=FAAA-1-FExFA) 4274
AE,

B)-[2-C=FAREE-1-XEFHA) 4 AP EEEELRL]
LBLELRE,

E)-N-ZERAFTR -G RAE-1-REXHK)4-N-THE
REATEBAFAS,

E)-NN-ZFERATR -C—fAKE-1-X£H/4)4
N, N-= 9 3 R 7 8t A F L 8,

E)-NN-ZZREBETFE 3-B-—FARKE-1-EXAH)4-
NN-ZZEARATRAFEAS,

(B -N-FERETR -G =FARE-1-FEARHE)-4-N-X %
AREATEBATAS,

) -{4-[2-C-=FRAE-1-FELAR)4-2TEEEBLE
AITRAIREATR 2-CG—F@R&EA-1-3 2 R/RA)4-2PAXE
B,

(B)-%B 2-G-=—FREBEA-1-FERARA)4-2PHLERAKELE
B,

(B - 2-C-—FRBE-1-¥FARAL)4- 2 PR FABER
&,

H)-HKR 2-CG-—FARKE-1-FXARA)4-CEABFELATAX
AL A%,
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B - 2-C-=FRAE-1-XEAAL) - REZLATAX
AEAAER,

6) 3,3-=XXKX Ak, i£f

(1) X, IX Fe IX4 A%

R IX = X'

EF ofep AMEARXTEM, RAZBPRE — (—CH—)—#
AN, TUR0Z£6,

(ii) W-XFR2-C-—RARARA-1-XEARL)4-THBLT A
K Bg

(iii) 2-G-=RFAAKA-1-XARRL)4-BF A XN S -2
-DL-% &%

(iv) TR D -2-C-=F HRAA-1-XLAHL)-4-(1p-D-# 4%

BERBAKTR) XE
CO,H OH
oo L 1

A OH

H5
#Fa

CMEEBRFETREIHRERNE, EMNHFER, AR SR
W T ARRAFMER X, B 1169904 22 RA My Fo Boxt B ik,
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AEXR#—F TR LEERSHHHNETE. FHINRAEBALAHA,
BRET T A H*:
W EATZ X BN IITRAGRDEEEGHNET &

R o]

Q Y
HO N X
A><:©[(\/ \( X,

O, E—HESMNOALT, A—HBEREMNT, ALE6—
HBAH LT ANLEH

- T
5 g
% 8L A % B
o]

I
R*-C-1G

EAPILCRAAARIR. BRBAAEEALDGE LLHA, R 2D
LA .
4% H, Z BN %A
o O o0

, ! [

R'-C-Hal & R'-c-0-C-RY,
EPHIRAAET, HEARKERT, REWLERMZ LY.
W b A aX IPRAGRE LEGHEF &
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Sy
Gy
E
#
=
=
2
&
W
3
e
el
&
-,
P
=
>
¥

iZ B it B

o (@] @]
i i} i
Hal-C- (CHz)n—C—Hal 7 C

Ad Hal RERRT, REAKRT.
Xy y, E—HEEMN (k) WALET, £—#

EREAY, AYese)— AN (Hostg X)) REETX T
7] & B

R EA S ETHREBEAN (HleBtR, KAY—BRGBKR),

SANEHXITEAX IS AEE (L F 02 0-12) .
HEALXPG 3,3-— XL KGN ETETHAGFTRHAKB T
AR EHBEDEGHX, RERFLAERLESY, T XK+
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A A A A
H\ H\O
7 O OH H OH
® f @ Iﬁ
¥ i@ % RS I q] #k R-(+) f i 4k S-(-)

XA, TRBRBARPGIFREEAGR B AF R LELHER (L
FHAEXREF A%k T. W. Greene, P. G. M. Wuts ( FHiLF F8&5
HFAEAY F 2 Mk, J. Wily & Sons, New York 1991) , HF3 X
IIX ID4%#H.

Wi AT X 6B X TIT R AR 0 =8

R‘TD Y
SN
O X m

TABG XK —HFENE, BAF7H6HE, AEVHLESGLL
P L0 BAL A R'-C(=0)-LG & T X LéP

Y
o LI~
)

TR wREVABERE EGBAANRAALE FRKB G
BY, AEAE Mk, ELLEBANGHELATRABALALERX [ 4
e, WHTHI L —sRA s, ALrEFEF, TRAEAT
7| o 4k A K% F 194k B,

o~
iy
s
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A REATFE. FTRA A TR ERRBOBRFLERA
S HRXER (AR TP RAEB) .
WAX VARG FHEE

AV

EF R AL,

TABERXH -7k E, A E0HE, EEEPLAKEH
T, EAAMEBABBOENAELT, AELGRLET LAY

CCX

TR BFAETRBEAN -BRATARRAGERGHE (AL
XV) ., ZELEGHTRAAHIAGBRRERCOMELAT, 4£F
RFZER. AFREHE, Al ITEH— KT RARELE RAE
AREEELG —TREALI LT AR ELGHEP A AT V. Greene,
P. 6. M. Wuts (A EFHHEPERY B 2)&, J. Wily & Sons,
New York 1991) m#l&. FE L ZAAR, P EATBRALKELHT,
ALEOBBRAEBOEOALET, RELOE (Al B L8LY.
FAHABAY) AZFRAKB WFERAL RCO TAFHETH
RE—AFHEFIIA.

AKX IVRERGRAG K

R'__0 OY
YA

;‘QIV
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EF R PR 2w EREXH,
TABLEAH MG PG G720 LA DMBX VREANF
P B B A,

;‘V
EPf R 24 Lz,

XA OLERTLEXGHAX I REGHA LB G BILH®
H.

3‘ i
— R, HAX IVRAMREOG BT REAIAX ITEY
MR ERFAE, XIFPRARIREGRAR, A4, BBAR

ARXTEBUREEEFHTHLEGREPLAR.
WXL GHBX VIKEG B

A ¥ RIZA,
TABEEM —F7 kWG, AFZRQHE, ETAKEY
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LB R-OH A —#HEBULBELNGAEETAR.
T A THENEX VIRAORGF &

|
L0
Y
(] fv

o R Ao RV o i AT L8,
OQHEELIGERRRIANGAELAT, ARIBARFETLE, &
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O-1

— N
R >
e T

EFRUAA, RIZW EAZLH,

3
X v
'ﬁ‘ :F' Rm)‘%g, R13R%& Cl"Cs %ﬁzﬁgﬁb
RA
~n-co-
W/

£ F R R &4 E AT LA,
XEFRBAY, %A

| N
) \‘/ 1 o Y A
epd Aty “w;:“*r
O O A v

XV
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EF R AR Zpa XA ELH,
RE, AVINSETABIEIH -7 Ee&, 5%, A
—HREAHNLEETXLEH

EJ RO R LA X,

GRAAHNEZAREN. RAAREAREA =R TRRE, X
REBEAL1E6ARRET.

BZ, TREAGERAFRSHRTEAIEZE S ZLXHN (4
wB) MAET, RRABLEZFRABRALD R TA, LTETHEL
MRAERBRERER, BEH A RTE LW XLKHEC]. M. Saa,
A. Llobera, A. Garcia—Raso, A. Costa, P. M. Deya { AH4LF
&) 53: 4263-4273 (1988)) . HHFAE. Sl F MKk A H B
AXNIITHRVI(EFRZRE) AKX VII(EFRIZEA) b, &
EFRBAY. Bl 111, IV. VILEYH, BTRAASFERGH
% B A (B. Loubinoux, J. Miazimbakana, P. Gerardin € v9 @4k
$4RD 30: 1939-1942 (1989) ) .

R, AREAHN, Aokl REAARE. REA=AF#
BME, XAH M Mitsunobu HR B &4 ( (4 &) 1981, 1-28),
BAEZEL THAAEES (R'=RE). £k, B0 fpBMEY
AREARKZALITAABORTARABOR B AR 4ETER
AUAERIBTEREMER RFHG, o it Pe XHRAE(].
Paladino, C. Guyard, C. Thurieau, J.-L. Fauchere ¢ J+4L %
¥ 76: 2465-2472 (1993) ; Y. Kawazoe, M. Nomura, Y. Kondo,
K. Kohda € v @ik Hedi) 26: 4307-4310 (1987)) .
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IR XA AL HBXVIIF VIIIRAGEREFRLT 5 B

o fcw
< K’/ X‘r\r/
X v X v
TABRLEH 5 2 E, BHEa, #ikh T XeLaH

< OO ”Y
< Y

R’Ya " O nJ\ |
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AEF R AR EFHFEZNXH, n & 0% 12, Bn 2F 4, R R'AES,
Hit K TEES. WA, FIB. A LRI ABR 69 R4 BRBT .
F FUBR B8 Fo - AL FUBR B8 9 75 10 64 3 IR AL A4 3R B AT AR KR B

1BBEB LT A WER ¥ . E-10C E 57 A EH XK 6 =R
BENBE TRV, FEEX VII 44, LF RIKEA.
A BRI FTABRA, RALTFTBA, RFRA-CE0)-Y-R’, £L¥
YA R HAKRE 0. S. NH AR K RF R, % Fa&AANF B 405 6947
2. Hlde, —FRBEBER_HKABR, FEAXVIIILEH, ¥
X. YEAH 0. S NE#H4AL, ni 0—12,

AEPARLEFROUE—FREFF LR 3,3-—KEARENGHHELS
W, BTZ, REALPHLAHTUARAGEZFERMR, LER
A h L A .

CMTAR THESHEZY —FAT RSB EHHF A,

RFBALAHLADHBEERIEALAEZ L TETHRERY
ETREBRTEZOHFRMELSF, SIRELHERAEY, #fldoo
A. 248, B RFELHERAALHF. RERKLXPHHEHEEHE
SAKEHALAH ITHILASY, ARELSWHEFETETHEAK
RE AR, EMNARFARTRsot), BATAREEHHEHLR
#, FMRAMNY, ETHA. BESHFILE, Hldk. 5
B FTaRaR. L. MAETFRERZSN. RHEALLRA. RS,
RSB, BE. RAR_BMAES. ZASHELTUSH L0 F

WA, FeFGRR, Bl R, BEM. FLALH. FHorA.
8% ¥ HEF.

ARIE AL A GG LB S-H B 3o =T VA R A T O AR 46 25 6 B 4K SR AR
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ME, BlerH. KE. K. BEHN. BA, ARATHEIL
B AEER., BFRXALAMNA,

BBERALXPEGHEHTUARLERRF. LEHTUAELLH, &
VERIERGEE, REAMRGE L.

o L, eIl TRATEEEP LA GEERNE F
HOBERSNAEST. BALSYEHNEREEK S, 285 X,
EXZHGFEHPERE, EAREG EHaF. FaMNE, L42
BPl e TAMY 0.0lng £4 5Smg, $ KL H B TAMKY 0. 05mg
£4 50g F K.

THERAEEES B EZXERE - FEELLH.

I. X%

1. — &7 *

iR 4% d 'H A °C NMR %% 5 (Bruker DPX 200) 347 % %
A AELE Z. UC NMR A IRE 940 F 4 (50MHz, %2 i ppm 14)
4 % A E M CDCl, (77.10ppm) . = R K = & F & (CD2C12,
53. 8ppm) . CD;0D (49.00ppm) & =~ M &K = F £ £ & (DMSO—d,,
39. 70ppm) . 'H NMR # 3% (200MHz, ppm) & A4rve ¥ A 5.

HEE# S (tle, & RAA) ATRA LM 5210 cm E. Merck &
A& (60F254) L A7, B RAFRXRBE GERTERTHEL
Bab, BEMNE%: (DLKRTUE/ETKR (30/70, v/v-%); (2)¥F
X/ AW/ FE/L&(70/5/20/5, v/v-%); Q)ECKR/ A8/ =Tk
(70/20/10, v/v-%); (4)ETH/ BB/ =T (70/20/10, v/v-%) :
B)LBRLE/ECR/2-KH B/ = LE (60/40/20/1, v/v-%): (6)
LRLE/Z=T K (Q0/10, v/v-%); (MNFSTHx/ A8/ &
(80/20/0.5, v/v-%).

w"AHERAE 589.3nm Fe £R T, 4 Perkin Elmer 241 # 3% %3t
EalEd.

A% (mp) R RKEKIENW, £/ Mettler FP1 ALE L a)
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8.
IR k%% % B Perkin-Elmer 1610 % %] FTIR X#it, 2 # %%

4em ',

AAE - (GC-MS): #4 (A n/zAfAstFE %)) £
A Finnigan TSQ 700 =B &t Lt 6y, vAFap (P-CI) R
(N-CDAF & TFHHXAF, EAFTRXIKEAREMNEGKR. BE
AW RAECMG = FATEREASTEDGH X FTHH6.

B S %k A & - % (LC-MS) : Waters Integrety % %,
Thermabeam i &M B (EI, 70eV), il m/z {iAotastFEE.

2. ¥ 4K A Fo B 65 4 B,

S-FAAFBRA-EXRAE

¥okd ey 4-32 K8 (69.2g) 5 A H 8L R (66.8g) I — R i
(150m1) E R A =L (40.6g) 2. EERTHRIF 184 HE, BE
WA AK(250ml). IM HCl KRE &R %%, ZAKXREATR. £AZ
bERK, REEK-EARH & 42 X L8 (121. 0g, % 99.8Y%),
B % 113.3C, tle: (1)

0.83. NMR(CDCl,): 116.85, 118.87, 123.49, 128.38, 129.06,
130.90, 132.49, 134.02, 147.07, 149.84, 165.06.

(1) -6-#-4-F A ¥ — A h-2-8

¥ — 3 5 8 (60.0g) % T T % (60ml) L 3k %% & (18ml) 49 & &
Y, MR 2N, ARE, FRAERASWPALKRKRT, BXLRT
BMERSEZH. AXEMN, RPN PELN L& (150nl) P £
M, 493 26.3g (FH 43.8%) 4t (1) 6-2—-4-F R FH =G utwh-

-84 &y, % 117.8C, tle: (1)
0.67. NMR (CDCl;): 36.56, 40.51, 117.29, 118.87, 127.47,
127.89, 128.33, 129.32, 131.07, 131.79, 139.42, 150.76,
166.84.
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(£)-3-2-FRARE-G-BEE)-XELARTE

¥ (£)-6-8-4-X KX ¥ — Gt -2-8 (85.0g). A KBEBR4
(46. 7g) . A 4L 44 (20.5g) 5 F A K (40. 6g) T ¥ 5 (350ml) 5 & &
(350m1) PRI B FREA S I, RXBEMNE, RV RA_LBER
(2 x 300ml), FHREMBAK(Q x 200 FoBERAKEREE. T
(Na,S0,) Jfae #: A &, 5% 121.8g (BF % 102.1%) (2)-3-(2-F
ARA-5-2XR)--XARRVE, HEKXEW, tle: (1) 0.77; NMR
(Cbcly): 39.22, 40.53, 51.63, 70.16, 113.10, 113.77, 126.46,

126.92, 127.88, 128.08, 128.34, 128.45, 130.31, 130.55,
134.41, 136.44, 142.37, 154.54, 172.08.

B)-3-C-FaE-5-2X1)-3-¥XEam
FE)-3-C-FAA-S-BER)F-XEXRBKYTE (0.391g,
0.92mmol)#) .8 (5ml) %X & A& SOCTHA T AAMLLARERLE,
HELKZRERF. REBRSGWAREHBA (DH3), AKX, R—KFk
R, AXANERE, REAGHHBARET S ERBH L. &
HEACT ISR ELERGIE, ELZ T TBR, £30.27¢ (71. 4%)
(£)-3-(2-FRA-5-BXH)-3- XA ARG LEH&E, BE 124.9;
tle: (1) 0.15 ( BE#H ¥ % 0.75) ; NMR (CDCls): 39.15, 40. 26,
70.25, 113.21, 113.80, 126.62, 127.27, 127.98, 128.17,
128.47; 128.54, 130.46, 130.68, 134.34, 136.45, 142.16,
154.95, 177.65. LC-MS: 412/410 (14/11%, M), 394/392
(15/13%), 321/319 (17/22%), 304/302 (17/21%), 259 (24%), 194
(22%), 178 (21%), 167 (65%), 152 (49%), 92 (100%) . IR (KBr):

3434, 3030, 1708, 1485, 1452, 1403, 1289, 1243, 1126, 1018,

804, 735, 698, 645. C,,H,;BrOy it (BRESE)
411.30): C 64.25%, H 4.66%, Br 19.43%, O 11.67%; S aifi:
C 63.72%, H 4.70%, Br 19.75%, O 11.80%.
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KE, RARALEGR)-3-QQ-FRA-5-BFXL)--FLAAR
PEROSAGHERALRSGY, FAERETHLE, ALZA4KL
R ERLEE, RWULE pHB (AXRER) , AH E 4C, A HBKL,
18 EEE, RIAMKEE, 8] F3 @)-3-C-FaRE-5-#
FH)-3-FEHE, FF 82%.

a) 3-2-FRE-S-BFX)-3-XEAAKGH S

R-(-)-3-(2-FRA-5-BXK)-3-XLAR

# (1) -3-(2-FaK-5-32 % K)-3-% X % & (815. 6g, 1.85mol)
#2 1S, 2R-(+) IR & #& ¥ K4 (232. 1g, 1.85mol) 4 %) A& 2000ml #=
700ml R K ZEFTHREREF, REAHZE 0T, KEMERKK
®, RELBandk, EARZT TR, £3 553. 2e RARKESHGHRFK
mMmE T3 (5 153Ce, .e.NMR # HPLC ®Z 4 65%) . & &M
FELETELLALR, FRR-()-3-Q-FRAA-H-EFXK)-3-X
ERBRIS,2R-(N) I TH, £ 75% LEHK BE

158.6°C, e.e. 97.6% (HPLC). NMR (CDCl,): 9.53, 30.90, 41.54,
42.83, 61.45, 70.15, 70.42, 113.05, 113.68, 125.89, 126.03,
127.33, 127.85, 128.19, 128.28, 128.45, 129.86, 130.70,
135.91, 136.65, 140.40, 144.09, 155.20, 178.94.

# 1.2¢ CQOomol) ERXHMETFTEE THEGu) 528
(10ml) ¥y &-%. MK (0.4ml)Fo 3k (37%) 3 8 K % & (0. 34m1) & 22
B, BREVTERAER, RBREWARAET IM LR AER (2u0l)F
ZAFR (10nl). S HHMAA, ARCu)REHK, RXLXEF, &
HR-()-3-(2-FAE-5-BXK)-3-XL AR, HAEewh 48
Bl 4 (0. 4g, /= % 98%), & 5 105.6C (LB ZE/EERK); tlc: (7)
0.21;[a 1,°=-21.1 (c=1.0, Z %), e.e. 99. 9% (HPLC). NMR: 5 %}
HEBRAE.

S—(H)-3-(2-FRE-5-LXK)-3-XLA®
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¥rEHHPELLHTRENF, ABEF L HABT)TAL
TREBAKERAE., BERE (ABAEZAMET), BERAX
EFF. BELWARET AR (1.54), REAEZXTHS IME
BRAKERESR, BRAKEE. T8 NaS0). TEFELE, /3
A79g #EY S—(+)-3-(2-F AR -5-BR X K)-3-FX LA &, hXEHH
8. do £ R-(-) BRATE, 3§ 4keG S—(+) sh otk B & 4L 4 1R, 25-(-)-
REBE., KHFBLEFELHEHAR, F3 S-(H)-3-C-FHRE-5
MR --FAAARIR2S-C)-AREBMEETASGLERK, %
A 83%, ¥ 5
158.7°C, e.e. 97.8% (HPLC). NMR (CDCl;): 5.47, 30.85, 41.54,
42 .92, 61.48, 70.13, 70.30, 113.04, 113.66, 125.89, 126.01,

127.32, 127.84, 128.18, 128.44, 129.83, 130.68, 135.94,
136.63, 140.44, 144.13, 155.19, 178.54.

W E#f R-(C)BRF &k, NEKRXHBETEZZ/E S-
(+)-3-2-F&E-S5-#XH)-3-( L HE, tlc: (7) 0.20, e.e.
(NMR) > 99%, %% 105.5C; [« ], =+22.6 (c=1.0, Z &), NMR:
5 & BAmE.

b) R-(-)-5 S-()-3-(2-FRAEA-5-RXX)-3-XEARM 5
B % H b A R

OR 0Bn
. oen ©
R=8Bn }—O
B CHO B A~ N
r Br & R
% 0 h

R=H
R=Bn ()
o)

_ p
2-FRE-5-BLETER

% 0.1mol 5-#-2-X F® 4§ THF (150ml1) % & F mA 0. Imol
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K.CO;Fo 0. 11 mol ¥ X2, REHERA 21K, MmAK(BGO0m). An
ALBRLE (400nl) FHHFE, AMERKTE, T8 (AR4HA) ,
AEXET. s (tle) 2-FRAEA-S-BREATRYFIFEAKALE
AETERG TR,

3-(2-FAA--REXRX)AHR

¥ 2-F A A -5-32 %7 & (0. 10mol) . & =B (15.08) k=
(2.0ml) # 150ml WL HE &R /& 90C Fhmik 90 454k, MEW®H 0.5
PNH.AEHEEZRE, KRN B A K (1kg) b K 3 8 K& % (250m1)
HREPLE BIREEFKEZLREN 2 DB R E k6B K,
MY EHBLEPELS.

3-[3-(2—F A A -5--FX) A sE]-(4R) —4-F 3 &k 5t -2-8

£A-30CT, méE#HEFH 3-C-FaAX--2XR)AHFR
(50. Ommo1) 5 = T & (15. Om1) T 200m1 v9 S, =k % F 69 5 3% & & m &
RER(Tg). — WG, BEKEZE-50C, —KKEmA R) -2-E£7E
w3t -2-89 (9. 0g) e RAL4E (2.5g). RER LA HB, HEHH 18
bE. REMRAAAER, AILBLEFERLS E5) 3-[3--FaR
S5 KK) AHB]-(4R) -4- K Ev8ed J2-2-8.

3-[3-(2-FAX-5-B2EE)-BS)-3- XX HA]-(4R)-4-% 4
v&ed 5t -2

A4 H (-30C) 6 K44 (1) (21.0g) 5 —F X% (45ml) £ £
Ky fokvlg (150ml) P RSB P HEMmEREBLE (0.3m0l) HEX
BER. REVEMRBETEH 20 24, REAHFE-40T. £
10 24 At 3-[3-(2-F AR -5-BREX L) RHE]-(4R)-4- % X%
" 5t -2-8 (50. Ommol) ¥ LK w9 &=k wh (150m1) &, B A H5,
BERA 181N, REWAFHRFGENLERERER, B TR
LEBEFERSBE =W

S-(+)-3-(2-FREA-5-B#FXX)-3- XX a8

#EE 3-[3-(2-FARAE-5-BFXHK)-(3S)-3-X X HB]-(4R)-
4-F K8 i 2-M 65w A%k v (300ml) 5 K (100ml) E% A H E 0
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C, K J6 A 30%t it &K E % (Q0ml) &, B A B KA A4 (4.3g)
S, 2 0HERAK, BILBLEERREFRBAN. 2 KM
E B AR &R (10%) B, He§ S-(H)-3-2-FRE-5-EXK)-3-F%
EAABgARTEAYEASER,

HPLC % #F (Chiralpak AD, ##h48: TLK/2-FE/ZR L&
(92:8:0.1, vol/vol—%); #it 1.0ml/% 4F, 285nm T &) 8 +F,
stk H A 93: T (GRS AA 14.8 544 11.5 54 ) . &
A “nitromix” ((AAALFEFEFEZIRKRY 1998, & 37, F 2349 )
REZE (R, 29)-)-AREBFARLSY, ALEFALGEL S,
TAK S—(+) ek 6d 86%4 e.e. 425 % >98. 5%. JExdmkikEKE
RBAE, 2 BE S-(H)-3-Q-FAX-5-2XK)-3-XLAAR. ©
WRELE MK, #FAEH[a],’=+21.6 (c=0.5, MeOH).

R-(-)-3-(2-FREA-5-2 X K)-3- (XL AR

o b S-(+) Bk E, A 3-[3-Q-FAA---£XX)AK
Bl-(4S)-4- X K vlek i 2-M P mAFZL B LG LEANEAR
£, BRELHERALHBER-()-3-C-FAL--BFHL)-3-X
AAHE, e.e. 5 99.6% [al]”=—21.7 (c=0.5, MeOH).

c) F 4k B 6§ R-5 S—3F we k694~

DXEREBER

Br Br- Br. -4 Br.
O O,Bn O O’Bn O o,Bn O C,,Bn
C - T O
0P~ OMe O o ' OTos (-Pr),

(+)-3-(2-FRE-5-$XK)-3-X X H-1-%

ARAAT, wa4s (7.9¢) Twa kv (350ml) P49 & &
FTHEBAMA (2)-F % TP E (121. 0g) 8 350m]l KW A%kwhER. £
FRTHRHFISINE, Hiw20%HCl Ak, X —LBEIERK
2 BHFH. AN ERRENALIR. SELAER., AEBK
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ik, KRG F1E©NasS0), AXEHRAE L EF PG (108.8g, 7~
% 96.3%), BH#LH, BE 73.8C, tlc: (1) 0.47, (£)-3-(2-
FaAE-5-2FR)-3-%XHE/-1-8. NMR (CDCl,) :37.52,

39.52, 60.84, 70.54, 113.54, 113.83, 126.29, 127.30, 127.51,

129.99, 128.24, 128.38, 129.99, 130.88, 135.62, 136.40,
143.53, 155.12.

(£)-3-(2-FaA-S-# X)X LA AAEL TwaS
v ey B RER (30 94k, 256C) 6, R MR W, F £ 31%.

(£)-FR-4-BR3-(2-FRE-G-BFXE)-3-XLAE

¥AhH BGT)H )-3-2-FAE-5-2FHL)-3-FEAR-1-%
(108.0g) T =& ¥ (300ml) ¥ o9 E & Awtee (79.4m1) &2, RE A
* 9 K B BE R (60. 6g) 8 — R F A (200m]) E R A E, AERT 18 4
WE, EASTREIEN, R4V A_CLBER, ERADLR.
Kk, BAKBREBEATR, RER%SER/RIAG)-FEX-41-5K 3-
(2-FAA--LFA)-3-FXAAE, HEKEH(140.3g, %
93.6%), tle: (1) 0.66. NMR (CDCl;) :21.67, 33. 67,

39.69, 68.58, 70.28, 113.21, 113.76, 126.47, 127.84, 128.10,
128.25, 128.41, 128.51, 129.81, 130.26, 130.42, 132.91,
134.39, 136.41, 142.16, 155.07.

) -[B3-(2-FRE-5-#FRX)3-FRAAA]—F Ak

¥ @R)-FEZERE(Q)-FE-4-58 3-C-FREA-5-£%
A)-3-% A /&, 139.3g) 8 Z# (230nl) 5 N, N-= 5 % B (256g) &
BRERITIH. RERAVWREEARXET, A BRHER A E=
Z & (500m1) 5 S AL KR (2M, 240nl) Z W 4 8. A A K
(250ml) k& FAK, RER IMARER., 2KMAZEYS pH 12-13,
FARCE (500ml) FR. AAAAAKEE, F1B Na,S0,)FEKXK,
FR @) -[3-C-FARA-S-BFXR)--FEREA]I—F ok, HiEeE
FrPE ey 4 R KW (94. 5g, F £ T7.9%),

tle: (2) 0.49. NMR (CDC1l,): 20.65, 20.70, 36.70,
41.58, 43.78, 48.77, 70.24, 113.52, 126.02, 127.96, 128.20,
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128.36, 129.82, 130.69, 136.34, 136.76, 144.20, 155.15.

(ii) F A BB &R

O’Bn O’Bn O,Bn O,Bn
(. - o -
0™ "OH O o? e O o /Nd\ O )N:l\

S-(+)-3-(2-FRE-5-BXX)-3-XE AL AHK

B S-(+)-3-(2-FAEA-5-F X X)-3-X X % & (10. 3g, 25mmol)
T LB E (60ml) P89 & % F m A 5B & (4.5, 2.8nl,
37. 8umol) Fe LB —F A VP EBEE. RAV AR, AF tlcBHETR
AEALE (200) . EAZ VAR, FABRK, AxkERK,
FELFRZEN(10.7g). F2HAATEEE, Atlc P B7%
— &8 & (R, 0.54, BEMEZLE(T)).

S—(H)-N,N-=F AA-3-2-FRE-5-2XH)-3- (XA Aot

R Ao (3C) 9 = | B (6. 4g, 49. Ommol) T 60ml Z &
LETHERTHMS-(+)-3-C-FEEAS-LEL)-3- XL ABE
(9.6g, 22.3mmol) M LB T8 (40ml) X %k. REMWAEZ B THHE 18
bE, RERK., EBAER(MAFogERER. AT
ROERBRM) , BXEF. SEH-NN-ZFEE-3-C-FaEL-5-
BAER)-S-FEAARKEGLERRELY (10.7g, F £ 9T%) £ tlc
EEFE—tggE: (RO0.70(4)) . NMR (CDCl;) :18.42, 20.46

20.63, 20.98, 39.51, 41.44, 45.76, 48.63, 70.00, 112.84,
113.64, 126.10, 126.45, 127.34, 127.78, 128.20, 128.36.
129.93, 130.59, 135.18, 136.52, 143.52, 155.17, 169.61.

(£)-N,N-= R E-3-(2-FEE -5-2 ¥ R)-3- ¥k L Hs ik
MoFrtd@fEfdml S-(+) ek g sh % B B &35 8
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B, BAEMEHHETLE, ERAE-CTER. KNZHFRFE
L& Hk, %5 101.8T

() -[3-@C-FaA-5-#¥xX)-3-] xwt] -t Rk

ARG E)-NN-—FRAE-3-Q-FAE-S5-#XA)-3-XX
FBLE (11.8g) F 40ml £ KW A %A T HER T A IMALERE/
w & vk (36ml). REBERA 4 I, REMMKEFTEX. BE
WG, REAEN, BHRELVETHAR. 2KMA-LERH
#JLk, BE pH10-12 (NaOH K& & ), R—L®ER., FREAET
B (AEA), 38, AETFELET, /38 1g (76. T HA
fit, A EHEGE, tle: (4) 0.86. NMR &#E 5 KT XH B
BEwkFa G Thmads (LLE).

S-(+)-[3-2-FAA-5-2 X X)-3-FAREA]I =R

HRS-(+)-3-Q-FRE-5-#XR)-3-FLRBRHEARHA, £
ERRRE, B8 S-(H)-[3--FREA--BFXE)-3-XERik] =
FaME, AAERWGE, [al,’=+18.5 (c=10.0, L&), —AJ
K G e.e. A 99. 4%

R-(-)-[3-@-Fai-5-2¥xX)-3-XRxRA]—Frtak

#A R-(-)-3-C-FRE--2XR)-3-FLABRKARA, £
ARE#RF, BHRC)-[3-C-FAE--2FL)-3-FEAR/E] =
FEE, ALEHEHSGH, [al)’=-17.3 (c=10.0, &), —A3t
R K e.e. A 98.3%

A F 4% E XA A Chiralpak OD &, @i Fp HPLC R Z 89,

()-4-FaA-3-G-_RREE-1-¥ AR A)XFTR - agi

AERALATHEMER (2)-H (22.8g). LA E (17. 4g) 54 (6. 1g)
HEGELZRAAREEALAKE S%% Qoonl) HF, REAHFE
-60C. KBS PHRSMARKRZALK (Y 500) B K, BERHR
LB EER, MARKAEKER (200m], 10%)FAFLAKMRE
pH 0.95 &, dERKGERK, 73 @)-4+-FaAEX-3-G-=}5F
FE-1-¥ EARABETRESE (14.7g, T % 64.3%), & & 140C
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(5 #),

tle: (2) 0.33. NMR (CD,0D): 17.07, 18.77, 33.55, 43.27,
56.50, 71.50, 112.89, 124.10, 127.94, 129.07, 129.25, 129.34,
129.59, 129.66, 130.18, 131.60, 132.78, 137.60, 143.30,

161.11, 169.70.

) -[4-FaE-3-BG—FREA-1-XERL)ER]ITH

a4k A (n=1)

BE)-EMAERLACHTEE (MeOH, REAK, BK 6
i), ¥AE#EHKM(28g, tlec (2): R 0.46) BETAK=_TL&®
(230ml). HFEERERAATER(20H)FH M S 4L424 (1. 8g)
& (140ml) EF R b, K 18I HE, AR EHMAK (4. Tnl)
HITER. AMHEEAKEARATE, STRFEZLET, F3 @)
[4-FEE-3-GB-—FRAEA-1-FRERA)XL] T & (26g, * %
98.9%), A Z WL HeH, K% 86.4C, tlc: (2)0. 32,
NMR (CDC13): 20.53, 20.61, 36.87, 41.65, 44.14, 48.82, 65.12,

70.09, 111.80, 125.77, 125.87, 126.54, 127.55, 128.08,
128.37, 128.44, 133.27, 134.05, 134.27, 137.21, 144.84.

O-Bn \\T//
HO O N\( . TEHA A

(£)-[4-FAX-3-B—FREE-1-FAF/E)EXE]-[CH] T
B
q’ﬁﬂ¢$-df_A (n=2)
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AR EBEEL LR )4 FRE--G-=_FAAEL-1-X
ARK)XPRIEGZIR, F3 @O -4-FRE3-B-=FREL
“1-F AR FX]-[CHIFE, ARELZHEWK, FFH 77%;

tlc: (2) 0.33. NMR (CDCl;): 20.46, 20.55, 36.77,

41.62, 44.09, 48.77, %5 E% £+ A: 64.96, 70.05,

111.76, 125.72, 127.34, 128.03, 128.32, 128.38, 133.15,

133.99, 137.17, 144.80, 155.52.

(£)-2-B-=RARKA-1-XEARX)4-BFEAXE®

PRk B (n=1)

BhEkA (1) POl XRARESS TR kAL
(4.5g) 8. 5 I HE, REGLEXREFTAMITLS. BEBELN,
BERAXET, F2& MBS H (6,958, 7~ F 96.5%), (+)-2-(3-
ZHARREA-1I-FEARE)4-BETEER, BE50C, tle: (2)

0.15. NMR (CDCl;): 19.42, 19.83, 33.22, 39.62, 42.27, 48.27,
65.19, 118.32, 126.23, 126.55, 127.47, 128.33, 132.50,
144.47, 155.38.

A8 Lée Bk, BE 187-190C (4 &)
_O-H \'/
N\( + 4k B

S-(-)2-(3-=JtARE-1-RkEXR/A)4-2FLED

S—()-[4-FRAA-3-G-—FREE-1-XE B L)XV H
(R ESMKE RPIATEGS-—(+)-3-2-FEA 5B EH)-3-% %
ABRHE) AW, FAKELSY, AL ERK, &% 85% 1.5
>50C, [a]y”=-19.8(c=1.0, Z.%)

NMR (CDCl,): 19.58, 15.96, 33.30, 39.52, 42.10,
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48.00, 65.40, 118.58, 126.31, 126.57, 127.16, 127.54, 128.57,
132.63, 132.83, 144.55, 155.52.

S-(HERE: REFRBEREAK BE

186.4°C (M ); [al,”® = +6.6 (c = 0.5, 7K ). NMR (DMSO-d):
16.58, 18.17, 31.62, 41.37, 45.90, 54.02, 63.07, 115.18,
126.05, 126.37, 128.03, 128.45, 129,04, 133.12, 143.88,
153.77.

R-(+)-2-B-—FAE&E-1-X X BA)4-2PAEXD |

R-(H)-[4-FRE-3-G-—AREEA-1-FEARB)XRL]IT &
(MBS 25 AR 6 R-(-)-3-(2-FRE--BXH)-3-%X4
ARHE) BaB, RIAKFALESY, ALEBRK, F%F 87%, B
& >50C, [al,” = +21.3 (c=1.0, Z %)

R-() s LEERBHEK BE

179.8°C (M ); [al,2 = -7.2 (c = 0.5, A& ); NMR (DMSO-dq):

16.59, 18.19, 31.64, 41.38, 45.92, 54.07, 63.08, 115.19,

126.07, 126.39, 128.04, 128.46, 129.05, 133.13, 143.89,
153.79.

S-(H)-mpBE: BmE 139.7C, [al,” = +38.3 (c=1.0, &
)

(£)-2-C-=FAREKE-1-FEXARE)-4-ZELITEAX®

¥ 4 4k d.~B (n=2) |

HFREEORAELE (0.1g, 2.38mmol) F 5ml BA=Z BT
RFREEBRPTREAATA® 4-FRE-3-C-2 A E&L-
-EARA)ETHBFE (1.0g, 2.17mmol) 8 £ K = Z & (5nl) %
REIO 4. FAERTEF ISINE, ARAEH F&H M 0. 170l
MO #HAFFER. BEAFRE, RIF9 LBk, 40N
RMEAZTERAET, BFH @) -4-FRA-I-GC=—FHAE-1-%
ERER)EET-CHIVE, AZKHLHGERELMGH,
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s 84.1°C; tlc: (2) 0.33 ( & # n.46), 0.725 g,
77.2% yield. NMR (CDCl,): 20.46, 20.55, 36.77, 41.62, 44.09,
48.77, multiplett centred at 64.30, "70.05, 111.76, 125.72,
125.%4, 126.%2, 127.34, 127.71, 128.03, 128.32, 128.38,

133.15, 133.99, 137.17, 144.80, 155.52.

B¥E#E@G)-[4-FRE-G-=FREA-1I-FXERE)EL]-
[*H.] ¥ &% (0. 129g, 0.29mmol) & ¥ % (5ml) 55 2 i % & A 4 (0. 1-
0.20) M EFRTHEREELEARCL)AATHEHAE. 1 IHE tlc
BFRAZTEER. REHAR, X, RASFHET =8 (5nl).
EERMAKEEQx50l), ZAKRATHR IRAEXLEF, FR
¥ &, 76.3mg, FEH T4.6% BAHEL, FEBRELEA 46-49
TWHAEBK, Tle: (4)0.57 (BH 0.77) ,

NMR (CDCl,): 19.57, 19,94, 33.33, 39.56, 42.18, 48.07, 48.43,
2 E%RETE 64.61, 118.47, 126.29, 126.58, 127.55,
127.94, 128.38, 132.53, 144.53, 155.37. GC-MS (P-CI, &,

TMS ﬁfﬁy%): 488.43 (100%), 489.56 (70%), 4590.56 (31%),
491.57 (8%).
" "H
H
~
oy -
0 %k 4B

(J L

n=2, Ik,
F)-2-C-=—FAAE-1-FE /1) 4-2EHLIPEAER

P4k d,-B (n=2)
(iii) & A& F R4 B & Heck-4A % 3 ¢ 42
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OMe [pd] OMe
l l T = B
MeQ,C Br 4¢\W/N“PU= MeOZC’J::::I:<5?\7T/N(“P02

°© o]

O OH OMe
HO N(i-Pr), - MeO.C O N(i-Pr),
2

‘ (0]

fEk B O
N, N-=J¢ & 2 79 5 Bt B
w43 (0-5C) 8 N,N-=JF HE6 — K 7R (500ml) K&k F 4%

e N 7 5 8L & (42. 2g, 40.6ml, 0.467mol) F 125ml — KPR b &5%

R, 2 0NE, BEmiikd ke, EaxA M E&EAEG x

100ml), T8 (RBA), ZAXAET. FEANN-—FAEAHBE

MK ERAK, = EA 48%, shE 4 99% NMR ( CDC1,) :

20.54, 21.25, 45.66, 48.10, 125.62, 130.70, 166.17.
(B)-N,N-=F A X -3-Q-FAE-S-FAREFL) Rk
(B)-3-C-—F AEARATHAZHEA) - FEAXTRY

)

BERBERETHRPFASAGERAATHAY. £FEMNPpXMNE
& A a T %

HFRAEG. § NN-ZFEH R (6.0mmol), EKLEH
(40mmol) . 3-#-4-F AKX V& VP& (20mmol, 4.90g). N,N-=F
AR &% B (24mmol, 3.72g). RN (FH)4E II (1. 5mol%) Fe
20ml N-FR-2-A R RARGEFRAE 130C T, EHXA
RATH tlc B2 (BH 3-£-4-FEALAEXFTHRTE: R=0.73;
NN-Z R R A 5B R=0.46; XA Z& (1)), A HEE3
AN 50ml 2N HC1 K& #k. R EMHA =& FR (50ml) H8, EHAF
Righ kW ke hk. ANAE LG (4 50n1) 2N A ER
ik, THRMSO)HELET. RUNAZLOERRNLRLUE
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JECRFPELEE, 53 4.40g E)-NN-=F A E-3-2-FaKL-5-
FTaABEEAFER)RHE/BE, FEH 69% 1.5 139-140T, tlc: (1)R:

0. 40.

NMR (CD,Cl,): 21.22, 22.10, 46.39, 48.87, 52.59, 56.61,
111.42, 123.39, 123.78, 125.54, 130.32, 132.53, 135.07.
MS (EI, DI, 105°C): 319 (M™, 22), 304 (6%), 276 (8%), 219
(100%), 187 (18%), 160 (7%).

(£)-NN-=F AX-3-2-FRE--FTREEAXK)--X K5
Bt B

(B)-3-C=—FREARATHE-1-FRATLE)4+-FAREXVT
AR E)

BEBRETRPFFACAGRAATHITY. £ E MNP XMNE
4 AT R

MAHOC)FRAEGERLEA I —FEARESYH (2.71g,
13mmol) ¥ = Z & (40ml) ¥ &9 E F R P m A X X 42 % % (1201,
24mmol, R TK/_L®), FE_KAARENBEERR. ¥
BRANE-T8C, MERMBZERTRAZFTEEAR&ER (1. 5nl,
12mmol) % — Z #& (5ml) X & , H M A L& A B B & (3. 19g,
10. Ommol, (E)-N,N-=Jt R E-3-2-FRA-S-FPRAZEXL)AK
BLEE) & 10ml W R kiR, REWA-TSC TRHF—DH, iz
F@, REAL A 150nl fof JALEKRERFTER. 90 245,
AR H4 (100ml) ¥4 f 0 KA KE R L%, TR (MgS0,),
EEET. RREMREGDET IV ELRLE, Akt Ex
S F#HFHMQ))., SFFANLESHGHFS, EXFH @) -N,N-=H
AA-3-(2-FTREG-FAERAFE)--X A Hstlk, ARG EHH
EBRKWB (1.8g, & F 44%).

NMR (CD,Cl,): 19.45, 19.56, 19.74, 38.86, 44.87, 47.92,
50.80, 54.76, 109.41, 121.32, 125.53, 128.10, 128.43, 128.78,
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132.03, 143.20, 159.95, 165.95, 168.87. MS (EI, DI, 105°C):
397 (M, 41%), 366 (5%), 322 (2%), 269 (3%), 255 (14%), 237
(7%), 165 (5%), 128 (12%), S1 (43%), 58 (100%).

(£)-2-B-=—FAEA-1-¥ X/ ) 41-2FTEEX®
¥@E-NN-ZRE-3-2-FTRES-FREEFXA)-3-XA
% BL i (0. 79g, 2.O0mmol)# 20ml W A kX R A F E5C, REA
2.5m1 IM LiAlH./THF &#. AZZTHEHF 18I HE, mAfaH
RO EAE(0.3g), EHEF4IH. REHASCTEAIHF MK,
REBMAEMNAREREFERXR. R4 A= L8 (150nl) H &,
AR F e EkgEk, TR (ARBRA), XXET, FE4%F
s, AAKRRZEEGERK. Tlc (2) 0.16, 5 48-51T.
—FrPRBEAEEE (BHARK), B.E 186-189TC (4 #)
S—()-2-B-=HAEA-1-FEARR) 42T EEXRGEAMK
24 M
¥S-()2-C=fARKE-1-FEXAE)-4-2F L X5 (683mg,
2. 0mmol, [al,”® = -19.8 (c=1.0, Z%)). 4AHE LA (120ng) 5
LEA.OmD)HRABALERLE GOnl)#HE, REEERM 4 E 4
SETEAAA 5 ., BEBAHN, AXER, FH. KEZLPH
REFTZ&AFK25m]), ERABRRAAKREREE. ANMRSE
EF, B RALYETCH (Tnl). A D-(-)-i8 % & (300mg),
BEAERE-2CTER, F3 S-()-2-C-=FFEL-1-3 %
AR)1-BPEERD-)BLRAEGLE HK(310ng), FEH
33%, tlc: (4):0.66 ( BH 0.31) , [al,®
= -26.7 (c = 1.0, ‘?§§ ). NMR (CD,OD): 17.58, 18.37,

20.69, 33.68, 43.12, 56.33, 74.17, 116.31, 127.51, 129.11,
129.50, 129.70, 125.89, 130.41,‘144.57, 153.67, 176.88.

H—HrBLAREMNBRANKRERRE, RLBRULBER, %
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RERRKR, REFBHNHEEMH, ALENH. [aly”=-26.3 (c=1.0,
7 &%)
LERBALAY 3,3 KA RBEGHNEFT E FRESG F KL

a

7 -
(£)-3-QC-FRES-BEXR)--FAmRALH,
R-C)-QC-FERAG-BEXR)--FEAARAKLH,
S—-(H-C-FRAE-S-BFRX)--FXARAKEAKLHE,
B)-2-@-=FAAE-1-F A/ L) 42 [CHLIFTE X",
S-()-2-B-=FREA-1-X 2R/ X)) 4-B2 X [CHLIFPE X
-7
R-(H)-2-B-=FAAX-1-FRER/E)4-2 X [CLIFA XS
Fee A6y 3.
3. L4
a) B A ¥ B
aa) — & &4
BB W B

HEHAEH @) 2-C=—FREEL-1-XEXAFX)1-2FEX®
(¥ @4 B, 1.7lg, 5.0lmmol) 5B &K (X II 4B k#H
5.00mmol B B £/ &, X II4W kA 2.50mmo0l) F 60ml =
LFRFHERLAHE 0C, REE 5-10 4 AR =Tl (X
IT#4&% kA 0.502g, 4.96mmol, X II’4b4&-4 k4 1.05g,
9.92mmol) 4§ 10ml —{FRER. EERTHERIF 184, RS
HRGEHEERK (25n]). B AHKER (5% 25ml)F K (25ml) zk
. AMRRETR (RBRHA), EREFRETEX. FiIBAH
WRERWREBZEERHAEETT (2-4 PW) ABREIREHRLE
. RN X IPYHERLEER K EARRXBREERRY, %4
B A 90%5 99%Z M (tlc, HPLC, NMR).

N-BERRARGE

il
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£5CTF, @&R/AK (2. 0mmol) T 0. 7ml £ 5ml N,N-=F X
Belk:h 0.5ml ZLHETHERY —REMANAT BV E (2. Ommol,
288mg) A EBRTHIF2IHE, B HE, mAFR4KB (2. Onmol,
682mg) % S5ml —RKFHRE =LK (0.5nl) E%. REWEHF 2-8
i, REA-—Z® (TnD)#HH. BEBAAKRE, REDARLRALMN
KERGYFKEE. THB (REA) . SEBEPEAZTFTERLE,
HehRakbkéE il (RBA: EMNEL@)) . FHEF N-
BMEARAARE L ARG B FREK, FEE 24%5 73%2 1.

b)) R EHR (AEBREAH)

¥4 3 (0C)H 4. 94mmol RHEA T 30ml KR VP ERE
fRARTA 4. 70mmol (X IT 65 %K) X 9. 4mmol ( X I8 = &)
BEEOMEBLAE, BRARREIBAKLERE, REAZA
ThRERE. BEFHAESHEBATHARRALZHEAR. ZREHA
KRB ELEKE, £100CkE (5#).

BERFEFENETTHINSGY, CENG2WHBENLET &:

)-8 2-B-—REafAE-1-X L) 4+-2PEA A8,
tlc:R.=0. 47 (4),NMR (CDC1,) :

20.36, 20.68, 20.97, 36.59, 42.35, 43.83, 48.76, 64.58,

122.69, 125.61, 126.22, 126.71, 127.96, 128.34, 136.82,
138.97, 143.73, 147.77, 169.24; GC-MS/P-CI ( %o

S PAFREASAEY ): 456.8 (100%), 398.4 (4%)

H)-A8R 2-C-—FaKA-1-XEARX)1-2PE 548,
tlc:R=0.52(4),NMR (CDCl,) :
20.44, 20.64, 27.67, 36.67, 42.21, 43.87, 48.78, 64.70,
122.71, 125.62, 126.52, 126.78, 127.97, 128.53, 136.86,

138.82, 143.82, 147.86, 172.68; GC-MS/P-CI
(R, =FXAFREHAEH ): 470.38 (100%), 398.4 (43)

59



200510070299. 9 P o 5 ZE45/73W

(H)-ETE 2-C-=—FAKE-1-XEXAR)4-2FEEXLAE,
tlc:R.=0. 43(4), NMR (CDCl,) :

13.77, 18.40, 20.43, 20.51, 20.58, 36.15, 36.82, 42.1¢,

43.90, 48.83, 49.20, 64.58, 122.66, 125.98, 126.17, 126.74,
127.33, 127.54, 128.33, 136.79, 138.91, 143.82, 171.88; GC-

MS/N-C1 | (¥, EVRPREAST Y ) 1 482.3 (20%),
412.3 (100%), 340.1 (33%), 298.1 (89%), 234.7 (15%); GC-MS/P-
cl ( iz, A FREAGTAY ): 484.5 (100%), 468.4

(62%), 354.3 (22%); GC-MS/P-CI (£, ZVRATREEEAY )
: 484.4 (100%), 398.4 (3%) '

B)-FT8 2-C—faRit-1-3Ea i) 4-2FEXLE,
tlc:Re=0. 43(4), NMR (CDCl,) :
18.99, 19.11, 20.54, 34.21, 36.88, 41.84, 43.91, 48.78,
64.61, 122.54, 125.57, 126.14, 126.81, 127.94, 128.34,
136.84, 138.84, 143.89, 147.85, 175.36

R-(H)-FTEHR2-B—RF@mat-1-XXRR)4-2FEXLE
tlc R 0.38 (4): BE#: 0.26; £ &6k (=% 95%) ;
NMR (CDCl;): 15.02, 19.14, 19.96, 20.61, 34.26,

36.92, 41.87, 43.90, 48.80, 64.84, 122.63, 122.63, 125.64,

126.19, 126.92, 127.98, 128.39, 136.96, 138,76, 143.93,
147.87, 175.39.

AmHE: RERABHEAK;[a], =455

(c = 1.0, #£4# ); NMR (CDCl,): 17.03, 17.53, 18.30,
18.52, 18.95, 19.12, 31.23, 34.10, 41.69, 45.40, 54.22,
54.47, 64.00, 122.32, 126.62, 126.81, 127.40, 128.06, 128.70,
133.88, 140.64, 142.25, 147.81, 175.89.
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(1)-2,2-—FHEAR2-B—FARE-1-FRXAR)4-BFT R
¥ A&, tlc:R:~=0.49(1);
NMR (CDC13): 20.46, 20.66, 26.53, 27.34, 37.12, 39.21, 41.4¢6¢,

43.98, 48.81, 64.65, 122.42, 125.58, 126.16, 126.92, 128.37,
134.27, 136.92, 138.82, 143.97, 148.02, 176.97; GC-MS/P-CI

(R, =FATAERESTAH): 498.8 (100%), 482.5 (10%),
398.4 (4%).

(1) 2-LBRALR 2-G-=—FARAEL-1-XEARR)4-£FA
¥k

(B)-2-[=FFAR)-1-XEF/EA]4-(BFR)¥XLE 2-(2&
AA)LEE)

NMR (CD,0D): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04,
64.88, 117.99, 124.73, 125.51, 127.01, 127.75, 129.31,
131.63, 137.33, 146.67, 147.43, 171.47, 173,82

H)-FREER 2-C-—FRHA/E-1-XEAR)4-Z2FEXE
3
tlc R, 0.66 (4); BHA ¥ R4 B(0.50),

Xethdh, FE: 82%. NMR (CDCl,): 20.42, 25.87, 30.25,

36.57, 41.89, 43.97, 47.15, 49.02, 64.63, 122.56, 125.60,
126.16, 126.81, 127.60, 127.54, 128.35, 128.77, 136.74,
138.88, 143.85, 147.%92, 175.05.

) -FOURBER 2-C-=—FREA-1-XEXR/K)1-2PEXE
B

tle R: 0.67 (4); B# ¥ R4k B(0.50),

X &6, F%: 93% NMR (CDCl,): 20.27, 25.40, 25.74,
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29.03, 29.16, 36.29, 41.82, 43.31, 44.08, 49.36, 64.62,
122.56, 125.68, 126.22, 126.92, 127.%2, 128.38, 136.65,
139.00, 143.72, 147.86, 174.40.

(B)-EAFR2-B-=—FARE-1-XAAL)4- PP R XA
tle Re 0.31 (4); REBmEKRY (99%,= £, LE > 95%) ;
Ak GBS NMR (CDCLy) :

20.41, 20.51, 36.65, 42.42, 43.85, 48.79, 64.70, 122.79,

125.74, 126.17, 126.83, 128.13, 128.28, 128.58, 125.4s8,
130.25, 133.62, 137.21, 139.10, 143.67, 148.00, 164.99.

R-(H)-FFR2-B=FREE-1-F EAF/E)4-2PLELE
tle R 0.30 (4); R&EBEmEKY

BB RELEZHBEAMK; [a],=+14.9(c=1.0, &4);

NMR (CDCl;): 17.06, 17.53, 18.25, 18.61, 31.23, 42.19, 45.49,
54.26, 54.53, 64.09, 122.55, 126.77, 127.13, 127.58, 128.10,

128.50, 128.72, 128.78, 129.02, 130.17, 133.96, 134.27,
140.81, 142.13, 147.91, 165.40.

() -4-FEETR 2-C-—_FRELA-1-X2R/R)41-2P4L%
E-¥.-5

tle Re 0.30 (4); RATH4K B: 0.24; %: 28, ¥HX
¥ & ;NMR (CDC1,) :

20.32, 20.50, 21.78, 36.13, 42.35, 43.98, 45.29, 64.66,
122.79, 125.81, 126.19, 126.70, 127.04, 128.30, 129.32,
129.76, 130.29, 136.94, 139.20, 143.61, 144.46, 148.04,
165.07.

LC-MS: 459 (M", 3.5%), 444 (17%), 223 (2.5%), 195 (2%),
119 (48%), 114 (100%). '

(F)-2-FEEFR 2-C-—_faRA-1-$ AR R)4-£PL %
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P 8.5
&R, tle: (4) 0.64(BH R=

0.51), X% 84%. NMR (CDCl,): 20.44, 20.53, 21.86, 22.01,
36.74, 42.36, 43.87, 48.81, 64.76, 122.93, 123.11, 125.71,
126.12, 126.88, 128.10, 128.48, 130.76, 131.26, 131.70,
132.03, 132.79, 137.28, 139.00, 141,73, 143.72, 148.04,

+

165.25. LC-MS: 459 (M"", 21%), 444 (100%), 326 (1%), 223
(10%), 213 (6%), 195 (9%), 165 (14%), 115 (94%), 91 (99%).

) -2-ZHALXTR 2-QB-—FAKL-1-FEAL) 42T
LS & 3.1

LeEmERP, tle: (4) 0.47 ( BH R=0.51) ,
&% 82%. NMR (CDCl;): 20.39, 20.57, 20.96, 36.92, 42.29,
43.88, 48.87, 64.64, 122.3%, 122.64, 124.05, 125.80, 126.11,
126.75, 128.09, 128.32, 132.23, 134.66, 137.27, 139.32,
143.64, 147.63, 151.37, 162.72, 16%9.73. LC-MS: 503 (M*, 7%) ,
488 (59%), 446 (6%), 326 (22%), 223 (9%), 213 (9%), 195 (8%),
163 (14%), 121 (100%), 114 (88%).

E)-1-BEFE 2-G-——FRAE-1-3F47/ 1) 4- 2P LXK
&M, tle: (4) 0.57 ( BH Re=

0.51), ;=% 82%. NMR (CDCl,): 20.46, 20.58, 36.82, 42.46,
43.89, 48.76, 64.81, 122.98, 124 .51, 125.64, 125.79, 125.98,
126.15, 126.44, 126.94, 128.12, 128.36, 128.65, 131.37,
131.82, 133.9s8, 134.45, 137.44, 139.08, 143.73,'148.13,

165.49. LC-MS: 495 (M, 8%), 480 (100%), 213 (7%), 165 (8%),
155 (95%),- 127 (100%), 114 (90%).

(+)-2-BF9R2-B—HFAEKL-1- X LA R) 412 RELE
AREeBmEe BB, tle: (4) 0.57 ( BH R0.51)
% 71% NMR ( CDC1,) :20. 47,
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20.59, 36.71, 42.59, 43.85, 48.81, 64.82, 122.89, 126.89,

127.89, 128.19, 128.41, 128.68, 129.50, 132.03, 132.55,

135.87, 137.22, 139.08, 143.83, 148.20, 165.14. LC-MS: 495
+.

(M 7%), 480 (98%), 223 (8%), 213 (6%), 195 (6%), 165 (8%),
155 (96%), 127 (100%), 114 (81%).

(B)-4-REFR2-C-=—FAEKL-1-XELBR) 4-BFRER
Ay
tlc Re 0.54 (4); BR#F Rk B: 0.44; F%: 7%, &%6
#5PE 69 38 ;NMR (CDCLs) :
20.34, 20.50, 36.41, 42.51, 43.84, 48.93, 64.66, 122.72,
125.82, 126.88, 127.27, 128.06, 128.56, 128.96, 131.60,
133.80, 136.95, 139.30, 140.16, 143.60, 147.87, 164.10. LC-

MS: 478 (M" 1.5%), 464 (10%), 223 (2%), 195 (2%), 165
(1.5%), 139 (25%), 114 (100%).

B)-4-FTEEAEXTFR2-B-— B RE-1-XAA/A)4-2F4
FEE

tlc R 0.47 (4); RHAPTMKB: 0.42; =% 89%, %% ¢ #
P& NMR (CDC1,) :20. 31,

20.47, 36.43, 42.39, 43.90, 48.97, 55.53, 64.71, 121.79,

122.86, 125.72, 126.14, 126.79, 128.11, 128.27, 131.27,

131.77, 132.36, 132.84, 137.15, 139.01, 143.74, 148.08,

163.92, 164.71. LC-MS: 475 (M, 3.5%), 460 (20%), 223 (2%),
195 (2%), 135 (48%), 114 (100%) .

F)-2-FREAXFR 2-3-—FAEAA-1- 3 A F/H)-4-F4
A&
tlc Ry 0.40 (4); BRAFRKLB: 0.42; F%: o8%, ZE &

P &G ;NMR (CDC1,) :20. 29,
20.42, 36.50, 41.92, 44.02, 49.09, 55.95, 64.72, 119.10,
120.20, 122.86, 125.64, 126.10, 126.82, 128.06, 128.30,
132.38, 134.32, 137.11, 135.01, 143.87, 148.00, 159.82,
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164.40. LC-MS: 475 (M", 3.5%), 460 (18%), 223 (1%), 1os

(1%), 135 (49%), 114 (100%).

£)-4-AEXFTR 2-B-=FRAE-1-FERHL)4+-AFAX
A B

tlc Re 0.44 (4); RHEA T AL B: 0.42; F%: 78%, ZREL
REFREG MW, B

123.6°C; NMR (CDCl,): 20.47, 20.62, 36.52, 42.66, 43.70,

48.75, 64.69, 122.61, 123.72, 125.91, 126.33, 127.04, 128.02,
128.37, 131.32, 134.86, 136.83, 139.55, 143.56, 147.75,

+

150.93, 163.04. LC-MS: 490 (M °, 1.5%), 475 (15%), 327
(0.8%), 223 (3%), 195 (3%), 150 (15%), 114 (100%).

() 2-AEEFR 2-B-—FRAA-1-XEXR/A)4-BFPEX
E- S

tle Re 0.32 (4); BHFR4KB: 0.42; F%£: 92% ZEEL
R e H; NMR (CDCL,):

20.39, 20.50, 36.74, 42.14, 43.89, 48.71, 48.92,
64.59, 122.15, 123.95, 124.18, 125.89, 126.25, 127.23,
127.99, 128.39, 129.95, 132.95, 133.08, 136.72, 139.62,
143.64, 147.63, 148.15, 163.90. LC-MS: 490 (M, 1%), 475
(11%), 327 (2.5%), 223 (2.5%), 195 (3%), 165 (3%), 150 (7%),
114 (100%).

() -N-ZLBHEKK 2-B-—FAKEA-1-¥ R/ i)1-2FHL%E
A&/ (H)-2-LBEEEALE 2-C-—FRIE-1-XE/HK)4-£7F
EEEAB(@)-2-[FREEA-1-XXR/E]-4-(BFE)XL 2-
(LHEK)LHE)

NMR (CDsOD): 20.33, 20.61, 22.17, 30.54, 42.39, 48.62, 51.04
64.88, 117.99, 124.73, 125.51, 127.01, 127.75, 129.31,

4

131.63, 137.33, 146.67, 147.43, 171,47, 173.82.
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B)-"H—BR[2-B-=FRAE-1-FEARE)4-FFEAXL]
B, tlc: R:0.38(4); NMR (CDCI,):

20.52, 20.62, 20.69, 36.95, 41.84, 42.82, 43.89, 48.23,

64.83, 123.37, 127.36,

127.97, 128.42, 128.38, 129.06€,
131.55, 137.50, 138.90,

148.23, 148.32, 160.54

B)-FHBER[2-B-—FRAE-1- XX RKL)-4-B2PHE¥EHE]
B, tle: R:0.40(4): NMR (CDCl,):

20.54, 20.63, 20.73, 30.69, 36.91, 41.80, 43.92, 48.20,

64.81, 122.60, 127.41, 127.93, 128.39, 129.31, 131.80,

136.73, 138.92, 143.82, 148.17, 168.01

H)-RK—BR[2-C-=F@FAE-1-FEAR/AL)4-B2PHLEHE]
Eg, tlc: RfO. 43, NMR (CDC].:;):

20.47, 20.60, 32.87, 36.93, 41.82, 43.90, 48.22,

64.81, 64.83, 122.85, 127.39, 127.99, 128.35, 129.31,

131.84,
136.98, 138.94, 143.80, 147.40, 169.05

F-T_BR[2-C—FRAE-1-XLAFE)4-AFLFER]
B, tlc: R:0.43, NMR (CDCl,):

20.64, 23.40, 34.37, 36.95, 41.84, 43.88, 48.25,

64.87, 122.88, 127.34, 127.97, 128.39, 129.33, 131.80,
136.99, 138.94, 143.82, 147.65, 168.72

b) 48 Fl #5 — &

e LR 7R & @) - AR =& (X III), #Ase 2 AR
2.4mmol M Z LB £ (R'-COC1). B HRAEM T L fo .
ARV ERERE, H& N-BREAKRLARKY -8, FIGAER
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B ERL BN (REGERE) .

HHAHNETTHREY, SNGSHEEINAT &:

(+)-FE#2-B-—FEmaA-1-X L Rl)4-FRRATARLAE,
tle: R 0.65 (4). Z—EWA Al il 4R 5% A& (F. Reber, A
Lardon, T. Reichstein (3% X FF M) 37: 45-58 (1954)), A
RAW T LEE A F WK B R &6

(+)-28 4-CBAA-3-G—FRELE-1-F LR D) FEE,
tlc: R(0.76(4); GC-MS/P-CI ( &) :

426.3 (100%), 368.3 (22%); GC-MS/P-CI ( Wi, =FAPaELKE
S X ): 426.4 (64%), 410.3 (16%), 366.3 (100%);
AL 2, , NMR (DMSOdg)- 16.50, 16.76, 18.05, 20.94,
21.04, 27.02, 31.39, 41.28, 45.26, 53.80, 65.21, 123.39,
126.84, 127.61, 127.85, 128.70, 134.41, 135.49, 142.68,
148.20, 169.32, 170.42

+)-%F% 2-B-—FAaRt-1- ¥ Aa ) 4+-AHmATFTEXE
B, tlc: R:0.82(4); NMR (CDCl;):
20.53, 20.73, 21.14, 27.66, 36.73, 42.10, 43.68,
48.65, 65.75, 122.65, 126.10, 127.01; 127.70, 128.34, 128.78,

133.73, 136.81, 143.76, 148.45, 172.45, 174.21; GC-MS/P-CI
( £ ): 454.8 (100%), 438.5 (9%), 382.4 (27%)

(H)-ETHR 4 ETHRAFTE-2-C—FRA|E-1-XEXRE)X

K&, tlc: R0.86(4); NMR (CDCl,):
13.70, 13.76, 18.44, 20.53, 20.69, 21.13, 36.14,
36.76, 37.09, 42.08, 43.73, 48.71, €5.64, 122.81, 125.97,
126.97, 127.%92, 128.35, 128.77, 133.78, 136.99, 143.76,
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148.41, 171.68, 173.40; GC-MS/P-CI |
396.4 (67%)

(B)-FTER2-C——FRAEL-1-X X/ ) 1+-FTHAFEAX
&, tlc: R0.83(4): NMR (CDCI,):

£ ) 482.8 (100%),

18.57, 19.10, 20.64, 20.67, 34.01, 34.23, 36.98,
41.72, 43.70, 48.65, 65.61, 122.50, 126.18, 126.73, 127.92,
128.13, 128.36, 133.90, 137.01, 143.85, 148.41, 175.17,
176.81; GC-MS/N-CI ( w9 ): 480.3 (15%); GC-MS/P-CI
( Wi ): 482.5 (63%), 466.4 (18%), 394.3 (100%)

()-2,2-—FEAR -GB-=FA[A-1-X X FH)-4-(2,2-
ZYRABREAR)FAR,

Tlc: Re 0.96 (4); NMR (CDC1;) : 20.44, 20.75, 27.09, 27.24,
37.18, 38.68, 39.15, 41.25, 43.66, 48.20, 65.50, 122.36,
126.32, 127.22, 127.48, 127.83, 128.29, 133.99, 136.98,
143.87, 148.37, 176.70, 178.10; GC-MS/P-CI (\?gg ): 510.5
(76%), 494.5 (21%), 408.4 (100%)

B)-XTR4-XTHRATE2-C—FRKE-1-XL /A%
A &, tlc: R0.80(4); NMR (CDCl,):

20.62, 36.95, 41.72, 43.89, 48.23, 66.76, 122.22, 125.33,

127.36, 127.62, 127.889, 127.8%, 127.97, 128.38, 129.49,

130.52, 130.64, 131.15, 131.22, 131.98, 136.38, 137.66,
143.82, 148.95, 164.77, 166.60

(HD-EFR 4-ZFHAFTEA-2-C-=A@&KA-1-FEAm1)%
AE, d&#: REAK tle: (4)0.70, [a]=

+24.2 (c = 1.0, chloroform). NMR (DMSO-dg) : 16.52, 17.99,

18.06, 26.99, 31.32, 53.94, 65.98, 123.58, 127.65, 127.98,

128.62, 128.90, 129.02, 129.45, 129.71, 130.10, 133.64,
134.32, 134.55, 135.60, 142.52, 148.37, 164.53, 165.76.
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c)RAH B

BABAEFRIBRBLE, FERGG KX IV). L4
Fe X BERFET LR L.

HRAFHNETTHAREY, ENBIHEBEANET &:

B)-Z8 2-C-=—RmfAE-1-X X5 1) 4-PHETFTEAER
A%, tlc: R:0.76(4); NMR (CDCL,) :

20.62, 20.91, 33.25, 42.20, 42.28, 48.23, 70.70, 122.9¢,

127.36, 127.97, 128.38, 128.73, 132.02, 135.41, 137.11,
143.81, 149.35, 161.34, 168.95

B)-XF8® 2-G-_F@AALA-1-¥ 2R RA)4-PERETFTEAELE
tle: R:0.74(4); NMR (CDC1,):

B

20.60, 36.93, 41.72, 43.89, 48.23, 70.71, 122.50, 125.33,
127.30, 127.89, 127.97, 128.36, 129.57, 130.65, 131.13,
132.05, 135.41, 136.66, 143.80, 149.15, 161.35, 164.78

B-FXFTR 2-C-=—FREEA-1-XER/E)4-LBATLAER
5

AEFMAH, tle: RO.70(4); NMR (CDCL:):%5 R-(+) & mk4k
AR, LT.

R-(H)-XFR 2-B-=FAA&E-1-R XA L) 4-ZHATRAE
A B

tle: Ry 0.70 (4)

AmE: REERBHAK, [o]= +27-1 (c = 1.0,

£4 ). NMR (CDCl,): 17.14, 18.53,

21.04, 31.51, 42.25, 46.27, 54.74, 65.58, 123.18, 127.07,
127.55, 127.61, 127.99, 128.80, 130.22, 134.14, 134.81,
135.27, 141.44, 148.54, 165.19, 170.81.
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B)-FTH4&-ZBAFTR2-B—FafA-1-FEARE)XRE
B, tlc: R:0.77(4): NMR (CDCl,):

18.99, 19.12, 20.65, 21.05, 34.24, 37.02, 41.79, 43.79,
48.72, 65.98, 122.75, 126.76, 127.14, 127.94, 128.39, 128.84,
133.55, 137.04, 143.84, 148.56, 170.84, 175.18

(H)-FTH 4-ZBEFTE2-B-—FFAE-1-FEXRE)XE

.
£ & 8
EMHE: LEREMEAK [a]=+14.6
(c = 1.0, &4 ); NMR (CDCl,): 16.89, 17.04, 18.31,

18.54, 18.92, 19.06, 20.95, 31.49, 34.07, 41.64, 46.17,
54.55, 65.49, 122.91, 126.93, 127.48, 127.83, 128.74, 134.50,
134.88, 141.61, 148.44, 170.67, 175.63.

(£)-2,2-—FARR 4-LHALE3-G-—FFEEL-1-%4 5
H)F A B, tle: R0.80(4): NMR (CDCl,):

20.63, 20.83, 27.19, 33.25, 37.49, 42.21, 42.25,
48.22, 67.37, 123.18, 127.36, 127.84, 128.39, 131.16, 137.34,
143.84, 148.29, 168.93, 178.40

)-2,2-—FPERK -LHEFTEA2-B-—FAKE-1-%%
L)X KR, tle: RO.81(4):

NMR (CDCl;) : 20.60, 20.79, 27.09, 36.93, 37.35, 41.85, 42.29,
48.25, 65.91, 122.36, 127.37, 127.99, 128.39, 129.38, 132.69,
136.00, 136.85, 143.80, 170.45, 176.60

dF B 28

¥ & FH4K B (80mg, 0.23mmol). ZHE (0.4ml). HRTEFH
B(18nl) 5 BE (1.0 AR BRAWETRTEEHKE. MM SAMI
#% & (Amano Pharmaceutical Co.) 48R & LB hp 4 FRT
BRE., LEEAFIETRE. &£ Lipozym IM20 (Novo Nordisk) & &
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AT, REAFRLUHEEIRAXTEAMEM, £ Novozym SP 435 (Novo
Nordisk) AT, RMEH LHERAHRREFF TRE. 2-
24 N E tle BT RHLTLHE X (R=0.45 (3)). BAEHLE,
REABATTALKLT), BALFHLEGE K R-COH) %,
HALEERFEN,

HANRHETTHRESY, MO MEEINET &:

E)-PR3-B-—FRARA-1-FAFRL)4-2RAFTHAE, tlc:
R:0.25(2) ; NMR (CDCl,) :19. 43,

33.24, 39.61, 42.25, 48.21, 68.44, 118.09, 127.34, 127.66,
128.31, 128.39, 133.97, 144.47, 156.63, 161.32

B)-ZBR3-B—RRBAEA-1-XEXAR)4-FLFEE, tlc:
R:0. 26 (2) ; NMR (CDC1,) :19. 45,
20.96, 33.26, 39.63, 42.27, 48.23, 63.59, 118.00, 127.36,

128.33, 128.48, 128.53, 129.13, 131.59, 133.88, 144.49,
185.74, 170.44

E)-A-C=FAREE-1-FERR)4-F2LFLE, tlc:
R:0.45(2) ; NMR (CDC1,) :19. 02,
19.43, 27.58, 33.20, 39.61,'42.25, 48.21, 64.08, 118.30,

125.30, 127.03, 127.39, 128.31, 130.12, 134.22, 144 .51,
155.64, 173.22

B-TR-C-FRAX-1-F EXAL)4-BEAFLE, tlc:
R:0.54(2); NMR (CDCls):13. 58,

18.40, 19.45, 33.29, 35.88, 39.65, 42.23, 48.25, 63.96,
118.32, 124.55, 126.20, 127.35, 128.32, 129.91, 134.22,
144.50, 155.60, 169.05
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B)-FTEHRI-B=FRmaA-1-X A7) 4-BLF L&, tlc:
R:0. 56 (4) : NMR (CDC1,) :19. 09,

19.45, 33.28, 33.59, 39.65, 42.29, 48.25, 64.63, 118.35,
125.35, 127.03, 127.38, 128.35, 128.49, 129.78, 134.22,
144.52, 155.65, 175.48

(£)-2,2-—FE AR 3-B-=RRA/EA-1-FEARK)4-BEF
B, tlc: R:0.61(4); NMR (CDCl,):
19.41, 27.15, 33.24, 37.46, 39.61, 42.25, 48.21,
€65.10, 118.30, 125.32, 127.00, 127.34, 128.31, 12%9.42,
134.18, 144.47, 155.61, 178.39

B)-EXPB3-GB—FRALA-1-FRxFRH)-4-2RF A8, tlc:
R:0. 77(4) ; NMR (CDC1,):18. 01,

19.40, 33.24, 39.60, 42.40, 48.20, 66.93, 117.13, 127.18,
127.81, 128.33, 129.98, 130.17, 132.96, 133.58, 142 .33,
156.95, 166.60

e) Bt Fo Y ALt A 8

# 9 4k B (3.4g, 10mmol). W # & (2ml, 3lmmol) X5 & R"-OH
(50-150ml) W RAH A E R T HHA, A3 KN K2 RH 6 H Ik (2-24
). EXREFKBC)E, BRELVBAETERANAKER
(100-200m1, 5%, w/v), H®&A LB LE (T5ml) K. 4 & A H4,
T 8 (Na.S0.), SEHFEEK, HFRAXVIHHZR'=H), HhAEEXAHE
& M.

BRI X IVERHEGRE, BIRVE. PldebHKAYG
FEABRLERANEN o FTRKAGREOGERITAY,

ek

HERIZEIHAVIGAR =-DETRTEATLES, A2RTS5
mEHLBREI;. PBHIRRE, FAZT TR, 23800 E8 3,
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MLERABTELR, FALELHEDA.
HANRAETTHAEGY, TaLE T eMegs e
B)-2-3-=FAKE-1-XAEAFL)A-TFTEAFTEXR, tlc:

R0.61(4); GC-MS/P-CI (¥, ZFPAFARENAEY) :

428.4 (100%), 412.3 (49%), 396.3 (52%);

hydrochloride: amorphous hygroscopic colourlesé.solid;

m.p.
161°C; NMR (CD,OD): 17.39/18.75 (broad signals), 33.79,
43.13, 56.47, 58.00, 75.59, 116.19, 120.79, 127.62, 129.04,

125.14, 129.42, 129.55, 130.43, 144.32, 155.85

B)-2-B-=—FRAE-1-FEAFRA)-4-ZRAFPEXS, tlc:
R:0. 72 (4) ; GC-MS/P-CI( &, = F X Ve ix X 57 £ 4 ): 444. 8(100%),
398.4(6%); £M&: LEFERBHYHE BX:
158-161°C, NMR (CD,OD): 15.43, 17.12, 18.82, 33.80, 56.49,

66.49, 73.62, 116.19, 127.63, 128.99, 129.13, 129.36, 129.55,
130.58, 130.75, 144.32, 155.77

(B)-2-B-=FAR/E-1-F EAXL)-4+-FTATFTEES,
NMR (CDCl;): 18.62, 19.44, 23.10, 33.24, 39.61,
42.26, 48.22, 71.87, 73.94, 117.78, 124.95, 127.35, 127.57,
128.32, 128.47, 133.66, 134.23, 144.48, 155.25

B-2-C=RAE&E-1- 3 A2/ L) 4+-FRHATEXE®,
NMR (CDCl,): 19.44, 22.32, 33.27, 39.65, 42.29,
48.25, 69.28, 72.10, 117.%0, 127.38, 128.03, 128.41, 131.10,
133.76, 134.37, 144 .51, 154.65;

M L& HLK, BE: 140.4C, tlc(4)
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0.61. LC-MS: 383 (6%, [M-HC1]"), 368 (11%), 324 (1%), 223
(6%), 195 (3%), 165 (2%), 155 (5%), 114 (100%). NMR (DMSO-
dg) : 16.57, 18.09, 18.19, 22.29, 31.58, 41.25, 45.87, 53.97,
6€9.26, 69.92, 115.28, 126.34, 127.08, 127.25, 127.96, 128.45,
129.07, 129.70, 132.31, 143.88, 154.22.

1) -2-B—FREBA-1-X LR L) 4-TAFTEXER,

NMR (CDCl,): 13.75, 19.44, 19.75, 32.24, 33.28,

39.60, 42.20, 48.20, 72.45, 117.87, 125.50, 127.29, 128.39,
133.70, 134.30, 144.47, 155.36

)-8 2-B-=FARE-1-FARL)4+-TAFTEAELSE,
NMR (CDC1:):19.99, 20.62, 20.90,

33.33, 42.30, 48.21, 58.41, 75.94, 122.92, 127.37, 127.95,
128,35 131.85, 136.99, 138.81, 143.88, 147.88, 168.95

(£)-Z8& 2-G-—FHKA-1-XXAL)-4-ZATHAELARE,
NMR (CDCLs):15.49, 19.94, 20.95,

33.23, 42.25, 48.25, 65.70, 73.73, 122.63, 127.46, 127.95,
128.36, 131.65, 136.79, 139.71, 143.80, 147.66, 168.99

F)-2-@-—FREAA-1-XEFJR) 4 =FEFEAREFTLEFE
®, NMR (CDCl1:):0.10, 19.40, 19.43

33.25, 39.65, 42.25, 48.20, 64.%3, 117.90, 124.90, 126.60,
127.35, 128.35, 128.48, 133.80, 137.15, 144.49, 155.28

F)-—FAE-[-FKE-3-Q=FEAFEREL-5-=FLY
AERATPEEXLA)RLTIE, NMR (CDCL,):

0.10, 0.29, 19.40, 19.53, 33.28, 41.19, 42.27, 48.25, 66.40,
121.37, 127.36, 128.25, 128.50, 136.42, 144.10, 154.098
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B -[3-C-=FAREA-I-FAAR) 4= FRPAEREARA]

¥ &, NMR (CDC1;):0.29, 0.33, 19.40,
19.53, 33.27, 41.16, 42.27, 48.23, 65.22, 118.04, 124.99,

126.52, 127.30, 128.25, 134.16, 136.80, 144.14, 155.06

B -=FRE-[3-G-FAFE2-=FLAFERAER)-3-%
A &AM, NMR (CDCLy):0.28, 0.32, 19.39,

19.43, 33.28, 41.22, 42.33, 48.15, 58.40, 75.95, 117.68,
124.92, 126.60, 127.35, 128.25, 128.55, 134.00, 136.47,

144.16, 155.09
() -=FARE-[3-5-CAFEA2-=FLAFRRAER)-3-%
A &K, NMR (CDCLs):0.28, 0.31, 15.50,

19.42, 19.58, 33.29, 41.17, 42.25, 48.20, 65.70, 72.48,
117.50, 124.75, 126.39, 127.39, 128.25, 128.50, 134.99,
136.28, 144.19, 154.28

B -4-BTEA_FRAFTHERAKL)-3-CG-—FEEAL-1-%4
REA)XE]TEH, R 0.65 (3)

B)-ZB 4-(BRTEA-_PEAFTERARL)-3-3-=—FAmat-1-
FEHA)FEEE, NMR (CDCLy):

-4.92, -5.00, 15.40, 19.49, 20.40, 20.83, 23.49, 33.25,
41.22, 42.25, 48.25, 72.55, 81.55, 121.24, 124.88, 127.40,
128.26, 128.44, 128.48, 133.37, 135.74, 144.11, 155.20

B -4-BRTE-FEAFERER)--G-—FFEA-1-%4
AA)EE, tlc: R 0.70(3); GC-MS/N-CI (¥, = VEAVaER
AT ) 526.5(59%), 454. 3(100%), 412. 2(14%), 340. 1(42%) :
GC-MS/PCI (¥, = FRAFARESEH) : 528.6(100%),
512.5(85%), 470.43(10%), 396.3(31%).
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H)-28 &-(RTEA-_FRAFARERL)-2-C-=—FAKE-1-
FARE)XRKLE, NMR (CDCL,):

-4.77, -4.88, 18.15, 20.65, 20.93, 24.77, 33.25, 42.20,
48.20, 67.90, 122.79, 125.15, 127.44, 127.90, 128.41, 136.99,
140.55, 143.85, 147.86, 168.95

F)-B-[2-(BRTE-_FAFHERERL) - S-(BTE_FLFH
WEFTR)RAX]-3-FARA—F Ak,

tlc: Ry 0.94 (3); GC-MS/N-CI ( 9t ): 568.6 (62%),
454.3 (100%), 438.2 (10%), 2340.2 (58%), 324.8 (16%), 234.7

(78%) ; GC-MS/P-CI ( wg ): 570.6 (70%), 554.5 (52%), 512.5
(18%), 438.4 (24%)
(£)-2&4-FEAE-3-G-=FHRE-1-FAAL)FAE, tle:
R¢0. 56 (5) ; GC-MS/P-CI (&) :
474.4 (100%), 416.4 (54%); NMR (CDCl,): 20.44, 20.56, 21.07,
36.73, 41.53, 44.01, 48.79, 66.43, 70.00, 111.61, 125.75,

127.34, 127.55, 127.76, 127.90, 128.03, 128.27, 128.39,
133.98, 136.98, 144.63, 156.05, 170.94

B -EFR 4&-FREA-3-G-=FAKL-1-XEXR L) F A,
tle: Re0.87(4); NMR(CDCL.): 20.54,

20.60, 36.80, 41.51, 43.95, 48.67, 66.83, 70.04, 111.66,
125.76, 127.35, 127.45, 127.78, 128.06, 128.27, 128.30,
128.42, 128.85, 129.66, 130.55, 132.86, 134.05, 137.03,

144.75, 156.08, 166.46; GC-MS/P-CI ( & ): 536.5 (100%),
416.4 (42%)

E)-FTEHRA-FARA--G—FAaf&t-1- ¥ ERl)FTLAE,
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tlc: R:0.77(4); NMR(CDC1,):

19.01, 20.62, 20.65, 34.04, 36.85, 41.54, 43.97, 48.71,
66.15, 70.06, 111.62, 125.79, 125.96, 126.97, 127.24, 127.55,
127.81, 128.08, 128.34, 128.45, 134.05, 137.10, 144.79,
156.00, 177.01; GC-MS/P-CI (ﬁ‘ ): 502.4 (100%), 41l6.4
(49%)

O RBREPRETRE

N- B o5 /A T & &

¥ 4. Ommol F 4K B, FAS (X VI, R'=HXX IIHEET=
LR Qonl) PHEREERTAFRKE (4. 8mmol) X = JF A&
B (2. 2mmol) &2 32 16 /B, A 10ml 2% & S K E & (5%, w/v) %k,
F & (Na.S0) FF ZX B, REFFERGHREARD AL EB K.

N-=F A 6 RA T &R &

¥ NN-—RARE PR (L 4mmol) E T = KT, #ma| A3
OC)FotH £6. BV E4&B (4. 0mnol)., —RK ¥ (30ml) 5 =2
Bz (7. Ommol, O0.7lmg, Iml) ARG RASMP. HEHFF 6 M. R
SMRER S (Iml)RRAAKREREE, TR (ARA), &
BHAR, FHARKRATRE, HLE&HKEK.

ARHEZ X, AARTFRAKBFEEFRAEE (4. 8mmol) AX T X
BEME6CTLE 18K, HEXNKRTHEE.

BERAIIEIVAEIGRAEHEF XN G PR EERRE. R
AP Bb A A4 BAL A

e

KX BAETwELS (0nl). MABHIBRFALEZFALE T
AEXET, RALBAHIALIHERELATRE.

HARANETTHNAY, TELE T EA168 204 HiE:

E)-N-ZEEEATFR 2-CG-=—FARKEA-1-XEAL) 4274
A&, tlc: R0.38(4); GC-MS/P-CI (&, =FRAFAREANA
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M) : 486.8(100%), 413.4(5%), 398.4(6%); k& #: I b: 64

T (5 #); NMR (DMSO-dg): 15.16, 16.68, 18.05, 18.13,
25.33, 31.26, 35.46, 53.94, 62.65, 67.22, 123.04, 125.70,
126.72, 127.86, 128.67, 135.42, 136.02, 140.07, 142.98,
147.53, 154.52

E-NN-—FEERAFERE 2-B—FREAE-1-X XL/ K)4-%
wEARAE,

NMR (CDCl,;): 20.34, 20.66, 30.51, 36.33, 36.77, 42.00, 48.28,
50.21, 65.65, 119.83, 123.44, 125.19, 126.60, 127.38, 127.54,
129.31, 136.62, 143.33, 150.99, 155.67.

F)-NN-—ZEAERLATR 2-CG—fFmaXx-1-3 xR K)41-%
PEEAE,

NMR (CDCl;): 20.54, 20.66, 30.49, 35.61, 42.42, 48.31, 50.20,
65.56, 119.43, 123.40, 125.33, 126.66, 126.99, 127.05,
136.30, 143.27, 149.13, 154.97

E)-N-EEARETFR 2-G-=HARKE-1-FAREL)-4+-£2FE
¥ A&, NMR (CDClL:): 20.52,

20.61, 36.91, 39.44, 42.25, 48.22, 62.66, 118.36, 119.46,
123.50, 125.32, 127.11, 127.99, 130.15, 132.63, 139.65,
141.33, 145.16, 152.21, 156.00

BB @) -[2-C=—fmEA-1-3 A7) 4-2PELEXERE
FAILBTE, Tle: R0.14(4); B E: LEeHAEK (FawMm, &

# 21%) ; NMR (CDCl,): 16.76, 16.86, 18.45, 20.96, 31.37,
42.20, 46.13, 54.56, 65.50, 123.10, 126.98, 127.66, 128.72,
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130.14, 134.05, 134.72, 135.22, 141.37, 148.47, 165.12,
170.71

F)-N-ZHAREATR -B-=—FAK/E-1-XEAHX)4-N-TA
REATFTEBRAFAS, tle: R0.36(3);

NMR (CDCl;): 15.00, 19.23, 19.40, 33.26, 36.00, 39.62, 42.35,
48.12, 65.95, 118.30, 125.45, 127.08, 128.33, 130.37, 134.24,
144.44, 155.44, 157.74

H)-NN-—FPEREAFTH 3--—fmEA-1-FAF/HL)4-
NN-Z PR REPEBAFLAR,

NMR (CDCl;): 20.59, 20.66, 30.59, 35.96, 36.40, 36.74, 36.98,
42.03, 48.26, 50.09, 67.09, 119.04, 123.23, 123.49, 125.01,
126.67, 127.72, 129.33, 133.65, 143.43, 150.99, 155.63.

B-NN-ZZEARARATR -G-—FREE-1-XEARHK)4-

NMR (CDCl;): 13.31, 13.64, 13.89, 20.33, 20.71, 31.57, 37.97,
41.55, 42.37, 48.46, 51.00, 67.23, 120.00, 123.39, 124.82,
126.31, 126.95, 127.33, 150.36, 157.18, 158.97.

(#)-{4-[2-C-=FRAE-1-XFERE) 4+ BT EEXEREEL
AITRIEATR2-B-= /A& A-1- X AR L) 4-2PEAXER
(X VII’, X=Y=NH, n=4), tlc: R: 0.60 (6); —H®m#E B &
142.5-145.6T

(£)-FKR 2-B-—FARKE-1-FEAR)1-2VEXEARCAE
B, R: 0.67 (4)

()-%EB 2-B-=FREE-1-FARR)4-CRELEATFTEX
ABTE®, R 0.87 (4)

g BAIXAALERMEARRMERGY FARK -
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o . 0 Q
OJ;F}:/ Q(CHQY OJTH;\R( Sty O)TH;E:L(CHZW
gﬁo &AO :
NG-PF),

N(i-Pr), N(-Pr),

5 #6451

) -K-4-H 8, 2-GB-—FAAE-1-FERR)-4- (k48
P H) X A& (x=y=2)

BAFUC)HKA-4-HBR. A TFRFTEMR= LK (S5 84mmol)
£ilnl —EFPRIURLOBETREAATESESIH. RERE
A, —REEMRAZCE (1. 46omol) = 2-(3-=F A RE-1-X K
AAE)-4-2F A %8 (1.46mmol). 18 I HE, REPWA—RTHR
(30ml) # B, MAZRENLKR, REM WXKRAAKRER®LE. TR
(REH) . TBHFELE, ¥HRELAPBARETIEHLRLT
B/ BB/ = L (65/30/5, vol. %) AR M EMNREY, M3 Atk
ReEEY, ETARRAGENRSHEK, KELLEGES, &
FEEE, BH @) -K-4-%8 2-C-—fFafiA-1-:L871)14-
(R-4-BAFTE)ELE, AXFEHERD (GEF 50%),

tlc: (4) 0.75. NMR (CDCl,;): 18.95, 20.77, 27.75, 28.87,

33.58, 36.83, 42.13, 43.72, 48.71, 65.85, 70.55, 115.47,
115.99, 122.45, 126.26, 127.08, 127.96, 128.11, 128.83,
133.73, 136.38, 136.79, 137.04, 143.77, 148.46, 171.11,
172.78.

l,o-—8FFRAKBHLSTARK-E

5 3.4

FR-1,8-Z B - @KE-1-XELR/E)-4+-E2TEX
BH YT RRR &

BE)-K4- %8 2-C-=FRER-1-FER/E)-4-(K-4%
LA P A) ¥ R & (483mg, 0.96mmol) # — & F 5% (150ml) % #& F An
A Grubbs M (EFA-N-(=FKTEK)-—K K4, l6ng,
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0.002mmol, 2mol-%), RESWERAATEHIR 96 I, RE tlc &
FUHARLHFEA. ROV ALAERALERELE, AAEY
REEHN. R EEEFGEGHNEAE Q))FRFEK, FF-4-4%-1,8-
ZEBA2-C-=FREAR)-1-(REARR)4- AP EAEXREGLTARX
K% (324mg), ALEBmRERY (tlc: (4) R 0.68), FFH T1%,
RBFIAT M EGRED.

NMR (CDCl;, 3 gpaysk  ): 19.24, 20.61, 23.11, 25.62, 30.55,
33.53, 35.02, 42.41, 48.29, 50.20, 65.30, 114.46, 124.33,

125.58, 127.15, 128.70, 129.29, 131.10, 132.46, 139.54,
146.76, 147.98, 173.76, 174.329.

¥—H2EWR (140ng) X T LK L& (10nl), AEBRf4e8 4
ANGHEETEL, AXRXEZ G273 Fi-1,8-—BH 2-
G-—FEKE-1-X LR EL)4-2FEERNG Y TRRE K,
139mg, L &893, tlc: (4)0. 71.

NMR (CDCl,): 19.36, 20.73, 24.84, 25.28, 28.90, 29.70, 30.57,
33.72, 34.37, 42.39, 48.26, 50.20, 65.26, 114.45, 124.37,

127.11, 128.67, 129.29, 131.18, 132.45, 139.52, 146.77,
147.69, 173.90, 174.15.

iR 4k B4 % -3£-DL X &

LHRAMNEETBAAT ((lnbar) TEZP.0:; FR.AEREERM
TR RELAHKRAATRHATH.

KeTEERSY

¥ 15%ET A& 42 (0. 36ml) BIBRKBH EHINEHEG 2-3-—=
FRAE-FERR)-4-EZFEX® (100mg, T M4k B) 5 DL-— X &
(1.5g) T 15ml RAFTEFHERT. REFEARAEERTHIT 4K,
REmANZMBAK (10nl), BHRLLRELH4R. 2 B5AWNM, &8
BmE 200m] FEP. IREREAGLESHAK (100n]) &2, &
BABAEZTTRBIN. AT2.T% R FLEH. NVMRESH (R
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T) R®F, FHH5FERLE M A 2000-4000, FiRKk B E LS
%% 8.4% (NMR). Tlc 9 M BF, ALK TH4LBAELE. BEH
# & #3% (GPC) 2 #r 27, Mw A 1108, Mn 34 702.

maTEREREY

W EHAFEEHS TELEY, HIIGL#A 3.0gDL-— X &.
AYBEHATRE, RAKLKRGEHK, IS AKEE KEw
LATEFR, ASINTEFHERS. NMROK (LT) BF, £3
2 FEE M A 4000-8000, TR B EETALTHH 2.0% Tlc
AWM EF, RAEARY AWK B AL, RIS E E#% (GPC) 5 # %,
Mw % 9347, Mn % 6981. & £ 43§ ¥ # 3 (DSC) 3449 Tg 4 42.5C,

NMR &

AFEAKBHMARFSFAHLS ZH S L8A46 'HNMR ik
155 (B M A CDCL,):

$5Lm 4 eg CH, 33k 1. 30-1. 60ppm

$ 5L 4069 CHt3k: 5.10-5. 30ppm

HELBAEAL P AL B HAZLN CHEHK: 4.8-5. Oppn
#= 5. 5-5. Tppm

HETHKBHESY: 1.06-1.11(CH,), 2.20-2.30

(CH,CH,), 2.40-2.80 (NCH,), 3.30-3.50 (NCH), 4.45-4.55
(CHCH,), 4.70-4.80 (CH,-0CO-lactyl), 6.70-7.30 (%4 CH).

h) X #. 88

5% 3.4

D-XFPR2-G-=—RAfE-1-¥ 17 R) 4+ FATAELE

dmi

£OCT, @E#H £ %K (116ng, 1. Ommol) F 5ml £ K= 2
MYGERFTEARMAG)-XFH 2-C-_FAAELA-1-%4 5
A)-4-# F R F K& (445.6mg, 1.0mmol) F 3ml R KB F&3%
R, BEMAIBFIRARGBERADETE TS, 5% H
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BA—HGELHRE (S 1IH) . REA_LBEBERILL, REE
ARV FR, £%0.52g (FR AR LERK, LEHIK, BE:

63-65°C. NMR (CDCl,): 16.85, 17.03, 18.32, 18.49, 32.01,
42.29, 46.23, 55.23, 55.50, 69.24, 122.52, 126.94, 127.15,
129.04, 129.76, 130.25, 133.89, 134.93, 136.85, 141.87,
147.80, 165.19. '

i) 2-@G—HAKEA-1-FERL)4-ZFRERHFTH 1-
O-B-D-#H HHERAY
(B)2-C=FFA|E-1-X A7 X)) 4-(1p-D-FHRR

BEEATE)X®)

O-H
COH Y

{ oH

HO
OH

# 2,3, 4-=C8E-1-o-D-# B & HE L L (2.07g, 4.64mmol)
F 24n]l RARFPEFHEREKRARATAHE-25C, REAF)-X
PEE2-B-—FAAA-1-¥XEAARR)4-2PEXEAET ml PX P
MEZRLE., ERFAFBLT, QERAVWTEANM=ZRKTRRET
14m]l PHA PR ER (ZHERGERE) . 16 24 EkEAHE,
AT (0.38nl). BREWABLELE 200ml) B, L&, BHY
REEREGAARARAKRER (5% . EBRAAKER (5% F &
RAKER (20%) k. ZRABEKARATHR, AARLE, I
HEEXETFT. BRKRBLDAAET VS LB LUE/BER/ZUk
(65/30/5, vol. - %) ARG EMREY, mARKEEERETF. B
TRAMAGENBRESDEN, KEELNGBS, SFBERLA, 73
H)-XF8 2-B-=FAREA-1-FEXAF/R)-4-(2,3,4-= L 8/-1p-
D-HBERBEBERATE)EXEE, ALEHEKRY, tlc (4) 0.70
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(A B 0.31, #3¥F: 0.23), ~% 14%.

NMR (CDC1,, stk FMAERESH ). 20.41, 20.50, 20.60,
20.65, 20.84, 36.49, 42.44, 43.65, 48.732, 52.51, 69.46,
70.43, 71.12, 72.11, 72.60, 73.99, 99.19, 122.51, 126.23,
126.38, 126.54, 127.60, 127.92, 128.06¢, 128.09, 128.31,
128.59, 129.38, 130.22, 133.67, 134.31, 137.41, 143.52,
148.46, 164.82, 167.26, 169.21, 169.39, 170.07.

¥—32 LEPK (350mg) Ao Ekvh/ PR/ AALTKE
RABRGEMNBESD T ERFARGEE, 12408, 22T). AXR
4%, BXET 50l K, pHiA£8.3. iz bLé&i#EE, ETE45
sk ekt o9 XAD 2 A5 (50g). HE-F A K (4 250ml) ik, RE A
VEER. KELLINTERSY, 6FEAELEVTALX, 53 11ing
B-2-C=—FREA-1-X AR B)4-(1p-D-HBERELAT
R)EBYALE, ALELEW AR, B.5=110-124CT( 5 #), tlc(4)

0.12. NMR (CD,OD, = &Fp#ik ): 19.43, 159.67, 33.26, 39.63,

42.27, 48.23, 69.76, 73.55, 74.70, 75.95, 78.03, 107.64,

117.95, 125.51, 127.36, 128.33, 133.83, 134.77, 144.49,
155.36, 176.76.

ILARGERLBLEWAANRS -4 4

a) kA7 1055 M3 69 3% 3%

HRBEAN S O-HMN, BOREFRAGALALESHGR
W, EEAIEOLETLEERRMED.

BASAK S 9-4/ ¥ Gentest, Woburn, MA, USA X 4.

AFAGMEZF, £ NADPH (InM) 89 A £ T, 3 25ul BRAAN
S9 (20mg % & & /ml, H961, Gentest, Woburn, MA, USA)#E 37T
TR AOUMBEFH T 0. OIMBE AP T &9 & Bk 3T 2 0. Ak
BRABREXRE, BOREINEERGTGOR. LERARFZERIY
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HEkAEDPH 3, B, EARHPLC P, 2 K& ~H.

Wit F R SRR E &% HPLC) g UV AR, #A73 RS
W1 65 5 H .

B 1o d3Ehaed A2 LG EHE %) L£F.

CAIE 96 £ 63.2%EBAA. FRRF IO ERRETEA
SMAEFE —wfmH ) ko B K.

B

BEFIANGEIAERRLA TIHHFELEH:

M3 s X—/-Y g

AcO-/-0Ac 5 LR AR
HO-/-O0But g B Ao BT AR
HO-/-0iBut g R TR
iBut0-/-0iBut 18 F T8
But0-/—0But % ET R
Prop0-/—OProp 1% A RR
HO-/-0Prop F i B fe BB
HO-/-0Ac 1% X8R
Bz0~/-0Bz e FTPBRBRPETRIE
AcO-/-0iBut I LBARF T BRAR
AcO-/-0Bz % LR X T RBIE

b) A7 T B8 4 69 3% 3

IR B R ARG EERB A (¥ RAKB) 5 R2ER#
¥ (F a4k dB) SR EM. BT A G ZE kAol et

REARB S P RAEERB T HESLAAGRRGERL
AALNEZR.

MERAZHGFHATRATH, FHRERA 3N, REHN 37.0
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T, REA 4. AR EERB U AERERGEEZERKT
10%.

BRI LR, R RACEDERBEHRAY T, TSR
FHMGhE KT,

) XREEGHR

W094/1133T A F T HEHRKB U HKRABKRAGFERTIKL
HEGHFER. EXARGEALMNITRET RAGALR LS
W, MECH-FTEAEERNEAA M3 £AhGLEL. AREAT
L, RGbPBAZELZBM ARG RA L6 BSR-MH WA TEK
B Tris-HCl pH 7.4 XA R FHER. EAXRXARAXREG LT
AERRESHAOFELET, BFEANGF S EML 25CTAPH-FA
FEZRIZFR6ODH. EIpMHEH AL TRALAAGERFH
ge. WRILE, A=k, dSBEadAids, ANTHEFRELL
GLPH-FRAEEZRNYZE. TAETETALAVUALAME M3 24
L4 E oy 1C.14.

b5 A M3 R eG4 B4R

% WA Ak IC: [nM]

(+) HO-/-OH 8.7

(-) HO-/-OH 1300

(+) HO-/-0iBut 159

(+) HO-/-0Bz 172

Bz0-/-0Bz 2400

AcO-/-0iBut 3600

AcO-/-0Bz 5400

BEBRARRET, ERREBEARLS LHOMAHASH LR
ATHRYG 204, PREFETHREREITE, 204ARAEME
FBK. mBEY, FRRESHGREELSA M ShHEL
HiELAALEELER.
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EHRABRACOBIAGFLAAZHNZ T REE T A GRIER
s, BEHPGELL Duncan Hartley - &, R—Eahm. ¥
WP X EAL 100l Krebs E#& B (pH 7.4, 32C)¥, KAH 1g, K
BIRRERFRALSHR Y TEEF 25 (0. 6uM) i K 65 K 4% R R 65 . 4 #
TREGRSD., HARRBRY ICofl, EHANETET.

I B R =1 B 18 bR s Rk iE
% My ay & ICs, [nM]
(+) HO-/-OH 20
(-) HO-/-OH 680
(+) HO-/-0iBut 57
(+) HO-/-0Bz 180
(+) Bz0-/-0Bz 220
(+) AcO-/-0iBut 240

BERFERAANT AL TFRBGER, ERLES I G RN
B RY P MR AT AR R B e i K.

d) & 9 &

B Tiemessen ¥ A #) % ik (Acta Pharm. Technol. 1998; 34:
99-101), £ 2CTRBARANAX NS WA “Admie” A
AR (200un B)W#H. BRABRELZ A% (pH 6. 2)HH B LI
K. EXRF &R ERM, @it RP-HPLC & UV £ % (220nm) 474
. $5EHAHE, EXERTBRSHHAFRARBRAG T RE.
IR ARAGEALXPREWBELLEET AP,

BREARKNGBEHER
AN ik (ug/cm’/24 o)
HO-/-OH 3
HO-/-0iBut 150
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iButO—/-0iBut 60
PropO-/-0Prop 70

HO-/—OH & 2 6§ IR AX 45 A 5] &2 Bk % 3 45 ) 1o & 4k HO—/—OH 3%
m220 4. BRUERRGERREARARFHEIALB O ER
4K & 50 4%,

E, REAYFEBARIEN, AXPRLEOBTASE R
M3 XAKRAEABMELSFAM. SNATEDE. FoALBKAR LR
smEXHER, FH, SMN—THAL EHWIK, P hena
WY, e AR S9 H A 64K SR AT .

Hit, RELARPGRFERG W FTRBEARE &6 5Bk,
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oYO-/-OH
doldO-/-OH

VN

R

B

&5 doigor-Odosd &

¥ =

Eul

wa

s
<
]

K1

175 B o B A ] i 2418 50 A 2ERT RS9 B

ngo-/-0Ing

inglo--omg!

nglo-/-OH
ngo-/-OH
OYO~-00Y
S © o © © © o © © o ©
S £ £ 8 8 g 88§ g °
%hHE L JLHIGHE [0
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