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WLV 7 ==Y VBROERE., FIEH+RICETT 5T 0RBSBETH
D, e (2) ITRL1. 0~1. 5EELENFERETHS, B, KL
V7=V UEBBE, EROWMLBIELEEBT AT — FOREIRAEZ b Ik D Z
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ENTE DD, ZOLIBRBEITEY (2) XL 2EEALEU B2
5ZETE&BTFAT— MR L, »2oV VB AT EH & LTOHE bikh
SHTHEATHZ LN TE B,

EROBRMEB I OY VB R T MLD M EANEEERE P TiThiv s, NGk
B LCIBICHIR S A O TRV, FlE2b0 L LT, flxiE, 7
FoERrT7Sy, OVFFVy, PFAT—FALEQT—F VREE ; P
y\F»my\#VVV%@%éﬁﬁmm%%%ﬁ;N,N—v%%wﬁwAT
IR N, N=VRAFATE I FEOT I FRAEE ; PAFAZLEFVE,
TERN=FIN, TR BUEATFVY, BIOERLORABESENZT S
N3, \WELHEY (2) OBMECENST FFe Fursr, HBE0NEER
E M L OREEENREE TH 5. EORALEIZOW TUIRERAA S
R AT HIBRIE 22,

ERBAEDY VB AT NACDROGIEEE — 7 8 ~6 0 CTEM I 125 23,
RIS RO RIME OB N B —7 8~1 0°CTITI OMBHFE L,

Fho. BICUSERIZEAE 1L h~2 OB TH A2, 50~5REITHAZ L
BEFE LW,

Fie. VBT AT LD ROGRERILIER 55~ 3 ORFRI TH 54, 3 04~
10 THD Z ENHFE L,

RB. RIcOETEAREROM ., HWHFRZHNTERTSZ LB TX
%,

FIS# OBEEWMBIE, BEFERRISICBW T UXLIZAVW LS p HFEMH,
H ., R, Bk, BAE, Bl CoBRERRTLAY (3) NEEEShS,

2B, ERESTELNALEY (3) EFHELADTHY . AEHEFLICL

DEARER 1 B—AFNINARRAMEEMZEET ROLBERPHEE
BT 2 DOICERRERAEEE L LTORRBIHRSNALAMTH S,

RNT, KBREOREETHIR , ZHARETIZLICTED ., k&Y (3) X
bt (4) ~LFETDHZLERTES,

HEREDFEE LTIL, #lziE, Protective Groups 1in

Organic Synthesis (] Wiley&Sons, New
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York)., 39~50H, 198 1EZRMINTVALI —KHRvIL
REEDOHRESRELBRAT LN TES,

BiLARFERIGICEE LT, (bEW P OMOBERERS ZHBASMIED 2 L7R2L,
PR BIS R CIRERERETE D HEL LT, 1k (2) Z2BAKEVY
VBT AT AL IR KISEOREGWE p HRE T8I, BEStLT5 2L
TRBREENAL O BIREEAT O FEPRITIHFE LY, 2L, kéY (3) 2WY
HLUZRIZEREEY (4) ~EFBELTH X,

C DOBMER S 2SR MIE p HD 7 L FOLEEFTHIIEEFITHIBRIZ VA5,
PH2~6THDHILNHFELL, Bp HIZTHERY U MREENED TES IHE
BEns, £, YUBERELTB-bIT, flzE. VU, Z Uik,
BERRAVICHRNTHZENTE B,

fLe¥ (4) BHFULEWTHY, UTFTTBRE L5, BAEEA1 82
FNINVARR LMEEYORBERTPEE L L TOFAZARNAREHE I
S>THDTRDbNILEHTH S,
EROXSICLTHELNSEY (4) IBEEOFETIZ, FA—1ikdW (
R’ —SH) &SRR ET, — K (20)

(20)

COZ—-\ 0
o

R3

(R, R" EFA—NEEERL, RAIFMREFUEKERT) THERS

BRI B — ATFADNARI LAY~ TRICTHET 5 LB TE B,
£, BiRET SR10 LiEbaY (3) ZHEOFETICFA— VLAWK

JREET, — &R (2 1)

b
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Co— 0
o~
Rs

(FHF, R’ | R;\ RyFBAMFEEF UEBREZRT) TRENBD 1B —AF D
WSREDMEEMZ BT RIT, KBEBLOBRELZITI ik v, BOks
MADEREL B—AFNANARIXAMMEEWIHFELTH L, kéd®W (3) BX
O (4) ZzHEETDZ L7, BEEFRED 1 B —AF IV IANRRMMEEW~T
EFBHZLHAETHD,

oA, £T. ARo XS iZkEY (2) ZRILSE, WY rv==A0
BRIZE DY VBT AT MLISETEITo LAY (3) L35, F0t%, Hi
DHEETCFA—MtEW (R7 —SH) LRIGE®E3,

LT, FA—NMEEB L ORIBICB TRV L N3 HEIL, BRoBbERE
CERASNDREELFR—Tb LWL, BERoTWTH LV,

AR DfLEd (2) OBREFRCER SN AMEREDAOMOEREL LTiE, &
BT IVESCT ANV ERERRVEZLNTE, BETIVELLUOIN =
FNT IV, PAVTREVNTFATIV, 4—DAFATIOEIDL, 1,
8—V7H¥EYrnm [5. 4. 0] —vvFv—7—=r (DBU) . 1, 5—
Vr¥evsm [4. 3. 0] —/v—5—= (DBN) . 1, 4—U7HFFE
vrm [2. 2. 2] #7F%2 (DABCO) E3%Fons, 7AhVE&EE
ELTIE, RBTFI UL, KRBV DA, REBEVY LEORBT VI UK ;
HREBET NI UL, BRBEYY) U LEOERBT VY VIEERET OIS,

e, BIERISOBRT AW b O LIXBIOREREEZ M2 5 2 iz X v K
ZRETAZEHARETH B,

FIMRHED T2 DIZ & BITIRM S B AEEBEE L LTk, FEiciE7 k2 F=F
Ui N, N=URAFARVATIF, N, N=UAFATE M7 I RERET
biLd,
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ERTELNEL B~ AFAIANRRIAMEAWIE, bk Lz X 9 kit
BLOBIREZAT 5 —BAR T, FE LR, (LMoo RS 21
ISR E D 72, Sl L RROSMFLE T5 2 LI K DBRESEICLY ., BT
ZORABLERAL B—AFAINNARZ LAY~ BRT Z 2 LN T B,

R % ET 520 0RER DO E
LIFIC Rl L OSBRI %20 C S bICHEMICHIAT 528, ARz
DEBIZL > TALREINZ O TR, 2B, UTOEKAR L OBEH
THWEESOBKRIIKRO LB TH 5,
Me : AFNE
But:tert—7F Nk
TMS : NUXFALY AE
TES: hVxzFATIYE

(EMifl1) (35S, 4S) —4— [ (1R) —1— (p—Zmur==AF
FANHB=N) FNL] —3— [ (1R) —1—k RufFixzFi] —1 —EN

DANFTRVRAFATIFVHIARZ N AFN—2 —TFBFT ) L ollis

OH CHa OH CHs

AP AP
Hyro, — < Hro,

Y j o 1
COzH 05 0
2 —\o—<
Bu'
(38, 48) —1—INABFLVAFL—4— [ (IR) —1— (p—7numnm
T2 =V FEARNR=N) =FA] —3— [ (LR) —1—k FexvzFi]

HWIWTE

—2—T7EFV/8. 18g (22. Ommo 1) 2VRAFARLATINL
8mlIZERE (25C) THMEE, ML NaA VARV AFVE. 5ml (
40. Ommol) ., 33Uk} RU A5, 75g (40. Smmo 1) ZJEK
BML, P47 7aereF 74, 2ml (25, 3mmo 1) 2HFL
Teth, FHREET 2 ORFRIMIE Le, RISIKE A= 1 20m 1 THRL, 2.



10

15

20

25

WO 2004/043973 PCT/JP2003/014419

21
5 %EHE KRB LUK THEES L THLNAE P VIREE, EMIC TGRS
TR, BWEEEE L, BONHRBEZERETI T 6 0m 1 ICHEME L,
ANEY 1 20m l ZENT D EREEMIELE, Zhz AR, EETs2 210
LYV IEROBARKEI. 46 g2Bk (L2, 7T%) ,
NMR§ (CDC1lg) :1. 19 (9H, s) . 1. 32~1. 34 (6H,
m), 3. 11~3. 18 (2H, m) . 3. 87 (1H, d, J=18. 1H
z) . 4. 15 (1H, dd, J=2. 4, 4. 4Hz) . 4. 22~4, 24
(1H, m) , 4. 35 (1H, d, J=18. 1Hz) . 5. 76 (2H, s
). 7. 31 (2H, d, J=8. 8Hz) ., 7. 40 (2H, d, J=8. 8
Hz)

(Ehap] 2) (88, 4S) —4— [ (1R) —1— (= VFFhNLFR=
N =FA] —3— [ (1R) —1—tFpFizFi] —1—bNafiix

VRAFNTRVANRZNVAF)— 2 —FF¥FY ) L 0flds

OH CH3 OH CH3
Ly vl S
Hsc’//\\\———i///\\\"// \1::::] Hsc’//\\\———i///\\W(// \]::::]
LN o - N 0
d/ j d/ j

COLH COy 0
/k_éw
(83S, 48) —1—INABXFLAFAL—4— [ (1R) —1— (Fz==)F

FINVR=N) =FA] —3— [ (1R) —1—EFrFizFir] —2—7F

FV/r1. 35g (4. Ommo 1) BVAFABAALT I F8m 1 ITEE (

25C) THEIE, Wik SefrddTAF /1. 20g (8. Ommo 1

). FUFT U TAL. 20g (8. Ommo 1) ZIEBREML. ¥4 Y7

ENLVTZFLTI0. 68¢g (5. 3mmo l) 2EFLAE%. RIEET6 R

B LT, FONREFR=F L 40m 1 THEIRL., 5% EE KB L OV C&ERE

WLTRLONIEHRFAERE, T CRBRSE-%, BEPEEL, BT

fbE&Ww1. 88 g%Bk,

NMR G (CDC1l,) :1. 19 (9H, s) ., 1. 32~1. 34 (6H,



10

15

20

25

WO 2004/043973 PCT/JP2003/014419

22
m) ., 3. 12~3. 19 (2H, m), 3. 89 (1H, d, J=18. 3H
z) . 4. 15 (1H, dd, J=2. 2, 4. 1Hz) . 4. 19~4. 27
(1H, m) . 4. 35 (1H, d, J=18. 3Hz) . 5. 76 (2H, s
). 7. 36~7. 43 (5H, m)

(Ehtm 3) (4R, 5R, 6S) —6— [ (1R) —1—hUAFLV U
FYLFN] —8—VT7 2= )V RARI xSy —A4—AFNL—7T—FFV—1—

THYEY /7 [8. 2. 0] AP h—2—x2 —2—FINRVBEAALLTF

Y RAF )T RT LD EE
OH CHs oTMS CHs
/'\H H H H
: s H s
HsC ¥ HiC
SN O o Vi —]/i\lr Oa

O/ \(|30 0 0/ 102 o
2
"o o

But Bu'
D R

EWEFl 1 EFBICLTARELE (88, 4S) —4— [ (1R) —1— (p~—
suaZz=oVFEHNR=)N) =FL] —83— [ (1R) —1—k FufFix
FN] =1 —=ERNBANFRVAFNNLTFVINVRZNVAFL—2 =T EFY )
>0. 49g (1. Ommo 1) ZMlxr5ml CHEMSE, BERICTrY =
FLTI0. 17g (1. 7Tmmo 1) #Mx, LIV AFALYF0. 1
7g (1. 5mmo 1) ZM#HT Lz, FIEETL 4R L, RISKE b
NVE5ml THRL, KTEEGSE L CRONE Mo WKL NI TR
SEIR, BEEEELE,

RBONEMREEIZT o Fr7508m ]l M CHWEsS®E, —25CE
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THEL, KFEELT I TLZE0. 089¢g (2. 1lmmol) HEMHE, 135

SBE L, ROTREE TRV P10, 18g (1. 05mmo 1) 2
ML, 1508H8%, iy Tk 7==1Y B0. 30g (1. 1mmo 1
) ZEML, 2. 5EFMERLE, FIGKEZ M 50m 1 THRL, XET
22, 5 %EEKE LUK TEREGS Lz v UK E EC TR X1,
BEZBE L TERILEMERT,

RS ORSEAZBHTA2FREE LTEERES u~ 8757 4 —ITTHWF
2T o, FGBB IR ONEERLEWET B b= VKD V=
700/300/1TRALEBBRICEMSEOWMEToL LA, BRDE
Hafl 5 TH/O NI AR &R CRIFRICRE SN2 &b, KEEERHELT
DD PRI AFNVINERBERIIRRESNDZ L 2RRLE,

NMR§ (CDC1l,) :0. 11 (9H, s) ., 1. 19~1. 29 (15H,
m)., 3. 24 (1H, dd, J=2. 9, 6. 6Hz) , 3. 45~3. 50

(1H, m) , 4. 07~4. 19 (2H, m) . 5. 78 (1H, d, J=5.
5Hz) . 5. 81 (1H, d, J=5. 5Hz) ., 7. 15~7. 40 (12
H, m)

(ZEfhEf] 4 ) (4R, 5R, 68S) —6— [ (1R) —1—FRURXAFAL U
XYLFN] =8V T 2= NVHEARI O Ry —A4—RAFN—T—FHY— 1 —

THEY I/ [3. 2. 0] AP bh—2—xv—2—F LRV AL

VAF )T AT )L DEYE
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OH CHs OTMS CH,
/l\i ! HA?\“/
5 S H S
ot ———
——N Cl —N o cl
0/ j:o 0 0/ \éO o]
2 2
Y, Y
5 Bu! But
OTMS
H H CH;
sl ﬁ@
o— J—
c/ ~( E
€O, 0
10 _\P<

Ehas 1 LRI UTARLZ (88, 4S) —4— [ (1R) —1— (p—
a7z )VvFEFINR=V) =FL] —3— [ (1R) —1—k Fufix
?wj—1—Bﬂm4wi¢vx%wi%vwwﬁ:w%?»~2—7@?9/

15 1. 997¢g (4. 1lmmol) Ml 20m | CHEMSE, ERIZTH
JxzFN7I0. 88mL (6. 4mmol) Mz, H{LFNI AFALL T
0. 78mL (6. 2mmo 1) ZFT L%, FIEETLSEHMBRLE, K
JREZ Py 5m I THR L, K CHRERS L TEBNE M T U IR T
CTHBRSE®R, BEEZEELE,

20 /BONZMREE2. 63glc7 S FrT75022. 5ml ¥z TR
SH, —T7TO0CETHAL, PV VAtert—7FFTF20. 956 ¢ (8.
S5mmo 1) MK, 155W L, WNCTRIBETI V(EAFLO0. 26m
L (4. 2mmo 1) WML, —3 5CETHRXICHFELEND 2 5 5EE%,
BT T—35CITTHILY 7==AY UE1. OmL (4. 9mmo 1) &M

25 L, —9CETHRAICHR LN 1. SHHEHLE, KhKE M Ty 20
m 1l THRL, KATIC2., 5%EEKB LUK CERERESELE Mz 8K E
THIC TS %, BEE2EE L CERLAYEEL,

(EHEH) 5) (4R, 5R, 6S) —6— [ (1R) —1—F FufxizFiL
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] =8V BARIOFY—4—RAFN—T7—FFV—1 —FHFEL Y
= [3. 2. O:l “701‘_2_1‘/“2—7711/7»15‘/@1:"/\‘1:14’/1/1-:39:/;(%/1/1
AT @il

Ehapl1 ERRICL TR L (38, 4S) —4— [ (1R) —1— (p—
zunZ = VFFANR=N) =FAL] —3— [ (1R) —1—t Fuexi=x
FN] =1 =R NFFVRAFNTRVINRE NV AFA—2 —FEF)
>0. 97¢g (2. Ommo 1) ZrMTr5m | ICBEMEF, BRIZCTHY =
FNLT7I0. 50g (5. Ommo 1) M, LI AFALLS0. 3
9g (3. 6mmo 1) ZHF LA, FIRETL SREERLE, RISKE b
NTTHFRL, KCEERESE L M URIREEMIC TR S S5, i
=BE L,

BONTEHREECT N Ry o0 MU OEBEEN 12 Th 3R
EEEL5m ] ZMACHEMIE, —25CETHHAL, VUV Thter t—7
PV RFZ0. 475¢g (4. 2mmo 1) WM&, 1EEMBELE, RWTH
BETIUHAFAL0. 30g (2. 1mmo 1) ML, 2 00BEE., &
JTHEEY 7 ==Y VB0, 60g (2. 2mmo 1) ZEEML, 2. 585H
BEH L,
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FONR &2 KR TICEfR=F - Lk ZHM L, 1 NEBKIC THRARKD p HE
3 & LTHBEL - FE = F VIR 2, EE KIS LUK CHREERSE L%, il
KV HGRSE, RERZEE L CERLEWEERTL,
NMR§ (CDC1l,) :1. 18~1. 20 (12H, m) . 1. 29 (3H,
d, J=4. 9Hz) . 3. 28 (1H, dd, J=2. 4, 6. 3Hz) . 3.
45~3. 51 (1H, m) , 4. 17~4. 21 (2H, m) . 5. 77 (1
H, d, J=5. 5Hz) . 5. 81 (1H, d, J=5. 5Hz) . 7. 21
~7. 40 (12H, m)

(a6 ) (4R, 5R, 6S) —6—[ (1R) —1—hU=Falum
XVEZFN] =83V T 2= VBRARI O R — 4 —RAFAN—T—FFV—1—

THEY 7w [3. 2. 0] ~AFbF—2—x2r—2—hRVEBEAAnAL VS

VAF T AT IOELE

G 1 LRABRICLCARLAZ (8S, 48) —4— [ (1R) —1— (p—
sunZz=VvFEFIAR=L) =FAL] —3— [ (1R) —1—tk Fafix
FN] =1 =R VFEFVAFATRVINRZVAFA— 2 —TFTBFI)
»0. 493¢g (1. Ommo 1) Z M1 0m | ICHEMEHE, S=WITT
JxFAT7I0. 17g (1. Tmmo l) Mz, HALINVZFATF0.
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24g (1. 6mmo 1) ZFFLAEHE, MBET2 2BFBHRLE, RSKE
Pz 10ml THRL, KTHEEGEF L TELNL M U RIEZERIZT
RSB, BWEEEELE,

FONEHEREREICT NS FrT77 0 6m ]l 22X CEMEEE, —25CE
THEAIL, PV vAhtert—7bFTF&20. 232¢g (2. 1mmol) &
M, 6 0oHEk L, WOCTRIRE TRV PNV0. 19¢g (1. 05mm
ol) ZEML, 20nHEE, ITTHELY 7=+ V0. 30g (1.
Ilmmo 1) ZML, 2FFHEHER L, FOSKE Pz 5 0m 1 THR L.
KI\TIZ 2. 5%EEKE LUK CTHREILES Lz Mo VIR E ERIC TR S
Tk, BEZ2EELTERLAWEEL,

NMR§ (CDC1,;) :0. 59~0. 62 (6H, m) . 0. 94 (9H,

t, J=8. 1Hz) ., 1. 19~1. 28 (15H, m) . 3. 23 (1H,
dd, J=2. 9, 6. 6Hz) ., 3. 42~3. 46 (1H, m) ., 4. 13
(1H, dd, J=2. 9, 10. 3Hz) , 4. 18~4. 23 (1H, m) .
5. 78 (1H, d, J=5. 5Hz) . 5. 81 (1H, d, J=5. 5Hz
). 7. 15~7. 43 (12H, m)

(a6l 7) (4R, BR, 6S) —6—[ (1R) —1—FURXAFAL Y
FLVEFN] =3 V7= VFARIaF Y —A—RF A — T —FFV— 1 —
THEYZnm [3. 2. 0] ~AFb—2—x — 22— ARV AaA Vi

VA F )T AT D BIE
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OH CHs
Lie A
HSC/\ {Y \© HaC
N o
O/ j;o 0
%
_<Bu"
0
|
Hsc/\,
s

EhEm 2 LRI L CAIRLE (88, 4S) —4— [ (1R) —1— (7=
ENFEANE=N) 2FA] =3~ [ (1R) —1—k ReFyzFi] —1
—ERBANFTHVAFNNTHRVILNRENVRAFN— 2 =T EFY ) o2&
WEEO. 94g% M1 0m | IZEMfESE, BRI THFIZFALT IO,
51g (5. Ommo 1) ZMz, WLII AFALTF0. 40g (3. 6m
mo 1) Z T LB, FIRETL 9RMBRLAE, KINKZ M= 10m 1
THRL, KTEEBEEH L THELNE M U BRIRZEMIC TR S S, B
HEEELE,

BONEZHMREECZTZ N7 FrT77 01 0ml ZMATHEMSE, —60C
ETHAEAL, WV Ubtert—7bXTF%0. 45¢g (4. Ommo 1) ¥
. 205 Lz, RNT—50CIZTIVAFNLO. 28¢ (2. Om
mo 1) ZIFML, 2 558ER%, ki) LY T7==1rY VB0, 56 ¢ (2.
lmmo 1) Z¥ML., 1. 7TEEBHLE, FUONMNEZ LT 2 0m 1 THR
L. KIATFIZ 2. 5 %EE KIS LUK CHEERES Lz Mo ViR E ERHIC T
%, WREPEEL, ERlbdwrE,

(2EH 1) oAty AFL (LR, 58, 68) —2— [1— (1,

3—FTIIv—=2—AN) FTFPL—3—AN] FF+—6—[ (1R) —1
—bERedizFiL] —1—RAFA—hW R — 22— A—3—HARFLL
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— b DHEE

Khpl 5 LR LTERL, B L~Z (4R, 5R, 6S) —6— [ (1R
) —l—tbRuFvzFi] —3—VT7 2o ARARIaFs—4 —AF—7
—ZFY—1=-T7¥Fvrnua [3. 2. 0] ~"Th—2—x—2—HRVER
ENBANERVAFNZ AT NG MREEO. 32g27r=rU1
m L ICEMIE, K (18)

N
HS—<>N——</ j - HCI (18)
S

TrRENZLEWO0. 07¢g (0. 33mmo 1) ZIFML, —10CIETIA
IT7RENTFATIV0. 09g (0. 70mmo 1) #HFH. BEEICT
SIFMIRHE Lz, BURKTH, BEHR=F L 20m 1 BL0VK2 0m 1 ML,
7 T VBAKREMAZ KRB~ L7eth, BT L2 0m | BEXOERBY Y ¥
AWMU THEFBRIFNVE~LHE L, AEKEEMIC CER S5,
BEZEEL, NMRAWIC XV ETZCAMOLERZHER L,

NMR§ (CDC1l,) :1. 23 (9H, s) ., 1. 23 (3H, d, J=7.
1) . 1. 34 (3H, d, J=6. 4Hz) ., 3. 13~3. 21 (1H, m
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). 3. 23 (1H, dd, J=2. 7, 6. 8Hz) , 3. 37 (2H, t,

J=7. 6Hz) , 3. 94~4. 03 (4H, m) . 4. 10~4. 26 (3
H, m) ., 4. 36~4. 42 (2H, m) . 5. 84 (14, d, J=5.
Hz). 5. 97 (1H, d, J=5. 5Hz)

5

5
(BEH2) Ao AFEFVAFL (LR, 5S, 6S) —2— [ (3R)
— 5=Vl —3—AN] FA—6—[ (1R) —1—t FrFi =T
FN] =1 —RFRN—HN IR — 22— h—3—HARFI L — hDilyE
10
H3C
15
OH
H
- » HC
&
20

Ll 4 LFERICL AR LEZ (4R, 5R, 6S) —6— [ (1R) —1—
FIAFAVIRRVZFN] =3V T 2=V RARIBF Y —4 — AF)L—
T=F%Y—-1-T¥r¥rnm [3. 2. 0] ~Th—2—xr—2—HNAKRY

RENEANTFVAFNT AT U EELMREE4, 32587 =1L
25 15mliclfEsE. X (19)

o
HSnmC( (19)
NH

TRENDIAEWO. 57¢g (4. 9mmo 1) ZFEML, 5CIETPA YT
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ENAVZFATIV0. 79g (6. 1mmo 1) ZETH%., FREICTT 048
Lz, RISRT#H, 7B b= IVEEEL, BHRTF L4 0m | KRR SHE,
HEKICTHREREGETAZ LI VRAIELEYS V==Y VBgRRELE, B
NI-HR T FVEIRICKERNE, INOEBRKZ pHI LARZETMEE, &
BRAEIC L VB ONAEBR- T VIERKEEE K, KOS LB, REIKEER
CTHBRSE, SOCREZEEL, 7T M2 0mLICBMESEE, 2k
VT3 0mLEZHRMLT, T MREEZRLICEEL, BBRKER50%
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