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The present invention relates to preparation method of drugs and intermediate compounds thereof, in
particular, to preparation method of entecavir, intermediate compounds thereof and synthetic method of said

intermediate compounds.
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ORz
4 6
d) #Fitbh o LA RER  FEIELSYT

X

A YNRR Y NRR'

N
iR P ‘si
6”0**20& "'ICH,OH

e) Fiotm TAkBFIXN1HEESH
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H

0]
X ,NI NRR' NW/NHz
NN NN

\ (A
N, ke SN
*ICH,OH ‘/CH,OH
OH OH
7 1
=H

d” ) #iti ¥ 6 FeFEATRARE I KM B T2
A 1&ies 4

X =N _NRR O NH,
LI S
W, ) mea/am \\‘—-N,,'
*1ICH,OR, ¢'10H20H
OR, OH
6

1
EAALEHELEHEF RFOMRTUBERERIE HRKEE
AmEL - sk BAKE - ¥E - t-BuMesSi |
t-BuPh:Si ~ (i-Pr)sSi & EtsSi: & & t-BuMe:Si; R#F R’
TOARAKAR > HHAER  RRARE LT HAKR
A ol CemABEBEARCGOFRAEXEE  FERT
AEBE HKHAEARPR FRFALG X AR F - KAK
HARAERF AR Fldo Ce A K~ B4R Cio T
& Cs-10 FER - FAA - FTAE
9 EE
2k

q
by

¥
S
*
s
_{
jﬂk
b

i

o
T a)E e)I R B o LATHE -
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E-mHNGENTRYEY  R(DWBEEFER

B FTHEAMR B ZTOHFELTHE

a) #¥its4 2 A1) B F Pb(OAc). 94 A T »
BELAABBI LRI RELETHE LB E X
e Rl gE 3

b) # R 3ok KeiCOsthF AT » £ F B P #4TEE
BAFEILS Y 4

c) Bt 4 A 2-HREHAK-C-RRFLLED

5 # PhsP/Et0:CN=NCO:Et 2% PhsP/i-Pr0.CN=NC0:i-Pr # £&

T AT FHREBLFE - BRFIE BREIEREEH -

Hl4o THF ¥ BT R EIF 2128 240 65

d) #ited 6 £ THEAICE(TBAF) BB AFLT

MEEEAFKER  F2LESM T,

e) Fibodh T ABEFAT £ R %H T EITK
miEeX1eibaeh -

o AEBEMABTUNER AR LARBEHFEHF
AP TRERAFT B AOZ )P ET—FMAOREE DK
HBEMABEBTHEAOREREHEN(DBIEEY -l -
T R4k A X (3w Y1k & Bk i 4T 40 £ AT &0 5 B
DEZe)REHEXN(DAIEES Y RFAXNB)YILEHKES
BHERETw EAESTHE O ) REHE (DAL
o LT UFEAKXN(DB LW LR EBRRT I HE e)
REHEX(DAIEY -

[ZF# %5 K]
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BBUATERAHAEAY Y ZETE—-SHAA -
BEHEM RUEATERHAGEHMEERA TR EZIFN
ERAZH AARAREMIFABREARAEAGEE -

EAPFFREANEEEALTALAR -

BE
Boc AT R AR A
DEAD BR-_FH-_CHE
EtOAc LB T B
TBAF T A& R d%
THF w5,k
t-BuMe:Si & TH=_—F A»Hi
B ey

Aneriteh 28R EL Cre > TEBTF
WM ERXREBMT EZE K

(&S 2 P RiFo Ry 8 538 &£
HRARLZ&AN  ERMBOGERBH LT -

A mF Xeie4 4 ¢ (4aR, 4bS, TaR, 8aS) -2-F K -%
f-vkehiE (3,2 :3, 4] AR E(]L,2-d][1,3, 2] =A%
#XNE-6(Tal)-8A
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ol Tom
Hod  CHs
ERAMET  £REH P A Corey Diol(172g >
lmol) » 2,6-=9F X abez (257ml > 2. 2mol) » DMF (1700g) -
FRBHE T AR TEZRAE(Z AT KL )E
(400ml > 1. Ilmol) " W B T BREZ %2 K& 1% 14
AKE BB BIE RBEIE FEAEEN
NMR(CDCls, 500MHz) 'H NMR: & =0.98 (s, 9H), 1.03 (s,
9H), 1.83 (m, 2H), 2.29 (m, 1H), 2.39 (m, 1H,), 2.70
(m, 2H), 3.86 (m, 1H), 2. 01 (m, 1H), 4.24 (m, 1H), 4. 83
(m, 1H);
® “'CNMR: & =20.04, 22.92, 27.30, 27.62, 33.20, 37.80,
40. 25, 50.52, 68.25, 78.83 -
A&k TF A4S ¢ (2R, 4aR, 4bS, 7aR, 8aS)-2-F & -
NA-%wh (3,2 :3,4]B R IE[1,2-d][1,3] =4 3
R M -6(Tal)-87
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LERABRET > ERBA T oA Corey X 5 — &3
(172g > 1mol) » &K F Xmee(17.2g2) —RF I
(1720ml) » 4 & (354g > 3mol) - EBEH 1 8F » K1&
FEEORERERZY RS /HEmMmEAD 90g-
NMR (CDCls, 500MHz) 'HNMR: 6 =1.32 (d, 3H), 1.63 (m,
1H), 1.82 (m, 1H), 2.27 (m, 2H), 2.63 (m, 2H, ), 3.36
(m, 1H), 3.53(m, 1H), 4.23(m, 1H), 4.64 (m, 1H), 4.85
(m, 1H) ;

““CNMR: & =20.70, 32.56, 36.70, 37.07, 45.40, 70.52,
79.84, 80.68, 99.80, 176.18 -

(2)E1eb 4 2 P&y Rifo Re & B 45 330 B 57 4% 3 K =&
BARELAN  HEHAERBHLT -

Hhem T Xeyibs 4 (84 TCOD) -

(3aS, 4R, 5S, 6aR) -~ A -b-B A 4-RTEA-_FEFATFT X
—2H-3% R b2 3k [b ]k %k -2-8A

O
8]
?Ha CH;
'I////O_Sli CH3
OH

ERABRET  ARBEMMA Corey W a5 — 8 (172g >
Imol) » =k =% (95.2g > 1.4mol) » DMF(1000g) » # 4 » 3= 41
B E AR TBDMCI(150.5g lmol) > /v B4R BB E R
Bxd RBERE  FEMEAEY 220g -

g 1% #¢ TCOD B 45 > A A T L B # ©
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A FXehied 4 - (3aS, 4R, 58, 6aR) -7 &-5-& T
R RXAWARERA-RTEA_FEZAFA-2H-B A E
[b]=k s -2-2R

0
?Hs CH,

O—Si CH,

:,////

Hac;QSi/o

D

LR ALE T £ R EHMAMmMA TCOD(286g > Imol) » =k
o (95.2g> 1.4mol) » DMF(1144g) > £ R EHEF » 4 KR e
ARTE-RER 3302 1.2m0l1) - W EHARERE
RE BBRE  BERW o FEMEAEMOldg-
NMR (CDCls, 500MHz) 'HNMR: & = -0.02 (s, 6H), 0.87
(s, 9H), 1.09 (s, 9H), 2.01 (m, 1H), 2.05 (m, 1H,),
2.14 (m, 1H), 2. 64(m, 2H), 2.80 (m, 1H), 3.3. (m, 1H),
3.44 (m, 1H), 4.15 (m, 1H) , 4.84 (m, 1H) 7.39 (m, 6H)
7.69 (m, 4H);
“'CNMR: & =-5.61, 18.10, 18.97, 25.83, 26.75, 35. 89,
39.90, 41.05, 57.24, 63.34, 76.36, 84.52, 127.57,
129.72, 133.58,. 135.83, 177.08 -

A& m T Xehie a4 @ (3aS, 4R, 5S, 6aR) -7 & -5-(H X
A-FEHAR)-4-RTA-_FAZAFTA-20-B A% E[D]
wk v —2 - BF)
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o)
@)
‘|3H3 CHs
',,,//O—Si CHj,
OO0
Il
o

£ R AARE T o & R B AR v A TCOD(286g > 1mol) » o
ok (95.2g+ 1. 4mol) » DMF(1144g) » & B 4E 5 35 » & b pu
ABEATHA29g 1.1nol) » WERBEREE L -
Wik AT B T AN 343g -

NMR (CDCls, 500MHz) 'HNMR: & = 0.08 (s, 6H), 0.91 (s,
OH), 2.35 (m, 2H), 2.49(m, 1H), 2.59 (m, 1H,), 2.92
(m, 2H), 3.70 (m, 1H), 3.76 (m, 1H), 5.11 (m, 1H), 5.38
(m, 19H), 7.74 (m, 9H) :

SCNMR: & = -5.35, 18.37, 26.05, 36.45, 39.28, 40.74,
55.37, 63.64, 78.99, 85.65, 127.40, 128.34, 128.72,
129.11, 130.36, 140.15, 146.08, 166.10, 177.10 -

& AT A 64644 ¢ (3aS, 4R, 5S, 6aR)-* & -5-% 7
BAR-4-RTA-_FAYAFA-2H-B A xE[b]%k

-2
O
@)
?Hs CH;
'I,///O_Sli CH3
CHs CH;
ﬁ,—O
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ERAFET £ REHMRA TCOD(286g > Imol) & =k
o (95.2g > 1.4mol) » DMF (1144g) > ZRBHEF > Hihe
KX PEEA(239g> 1.1lmol)  WBHKBERELE - BHER
2R FEAME AN I0g-
NMR (CDCls, 500MHz) 'HNMR: & = 0.02 (s, 6H), 0.86 (s,
9H), 2.28 (m, 2H), 2.43(m, 1H), 2.51 (m, 1H,), 2.87
(m, 2H), 3.64 (m, 1H), 3.70 (m, 1H), 5.03 (m, 1H), 5.28
(m, 1H) 7.67 (m, 5H) ;

® "CNMR: 6 =-5.53, 18.18, 25.88, 36.21, 39.05, 40.55,
55.12, 63.45, 78.78, 85.38, 128.43, 129.72, 133. 05,
165.96, 176.85 ¢

FloWm 2P RZXRUA=ZFEFTRAIFHEARITRE
B HEREMGERBEHF 0T -
A At 4 4 (3aS, 4R, 5S, 6aR)-X & -5- T A =R X
PRA-A-(ZRFRARATH)-2H-R A [b]k -2~
® #:
o
O 0 5
S a9 TBDPSCI e
K2 ” 0O Ph\FSI::lo - \l:
c?;) 'I?:C{JOD G

¥ 5 1: TrCOD #j 4 &

EBFREMRT > fmwA 138g W a5 —8 ~ 950g oz v 300g
ZRXFHEAMC) #ARBAZTLCETEHRER
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2o RBBERERMWAKRT  FHBRRR RHKRIIE
ARZBE ERREEZ% FH4a B A TrCOD 265g° &

% 80% -
TH2 NERTEAREYAA=ZXTRAALTAR
7% B 38 ok o B B B A

EBEFHREF T A 41.4gTrCOD ~ 20g sk o (IMI)Fu
300ml DMF » #3# > R Em30g R TE XA RY K
(TBDPSCl) 4 1 [ B E%  RAEARBERHRE T E >
REBAT  BRERKAGCEM 45 - ®
'"HNMR: 6=1.00 (s, 9H), 1.83 (m, 1H), 1.94 (m, 1H), 2.25 (m,
1H,), 2.45 (m, 1H), 2.70 (m, 2H), 2.86 (m, 1H), 3.01 (m, 1H),

4.05 (m, 1H), 4.71 (m, 1H) , 7.38 (m, 25H) ;
IBCNMR: 6=19.16, 27.02, 36.01, 40.48, 40.76, 60.12, 64.20,
76.19, 84.10, 86.98, 127.25, 127.83, 127.97, 129.90, 133.68,
136.04, 143.90, 177.46 -
T4 1 (3aS, 4R, 55, 6aR)-5-(R THE —_F A& &K )-4- ®
(RTE_FAZAA-FA)-XN&-HBR=_MHE[blk
-2-82 (1t &4 2a ; Ri=R:=t-BuMe:Si) & & # ;
¥ A EP134153 4 4 # Foekl L 4 F A #ITE R * 7
EEEEYEBAILSY > 7.55 % (94%) - MS 402.3 -
BBBEMAFTE AR LEXAMASEELESY 28K
HoHEBETRPRABRAER FHAEL - =X T KA
REIBARBAFRAAGERHFA GLES 2
Fx4 2 (IR, 3R, 4S)-4-(m THA = F A » &% )-3- [(&

o
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THE-_FHRAYwARA)FR]-2-FTFE-BRETFEEG (LS

4 3a 5 Ri=R.=t-BuMe:Si)#y & # ;
OCHO

tes6’  “cH,OTBS

B 1.23 % (3mmol )4t &4 2a(Ri=R:=t-BuMe2Si) ~ 2. 65
%, Pb(0Ac)«(6mmol)#v 0.1 % & Kk Cu(OAc):2(0. 2mmol ) Am A
100m]l ¥ ¥4 0.5ml wt=g (6. lmmol) ¥ » w s ¥EH =K 1 /)
Mo AZER W EALBRE-BAEAG SR/ TE(0I/1)
%o MRAKIE NaSO % - BB AR HREH 1.1 >
A10 s wBehsirshic » BB/ 8 E(H0/1, v/v)
B R R EHKRZERILESY 0.74 35(62%) -
'HNMR (CDCls, 300MHz): 6 =0.02, 0.03, 0.05, 0.058 (s,
% 3H, 4XCHs-), 0.87 (s, 18H), 1.7 (m, 1H), 2.4 (m,
1H), 2.58 (m, 1H), 3.68 (d, J=4.5Hz, 2H, -CH.-0), 4.12
(m, 1H), 5.19 (t, 1H, J=1.8Hz), 5.21 (t, 1H, J=1.8Hz),
5.47 (t, 1H, J=7.5Hz), 8.11 (s, 1H) -
T 3 HBATERG 2HMAST X HALENTRE
ICem 2BEHEBETEFUTHLEY

(o E P - g MS 235
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3c: (IR, 3R, 4S)-4-#

TE=REHAE | O
B-(RTAZEAY | ned—dd ~ O o, | 648.31
AATFR)-2-ZFA | we e,
- RBE F BRES FsC

3d: (1R, 3R, 4S)-4-#x OCHO

TE_RXEHAHK HeC CHs chy
BBRTAZFEY |\ oo OIS | 524. 28
BATRE-2-TF A- |

¥ kB2 P BR B3

3e: (IR, 3R, 4S)-4-# OCHO

TAE=FAH AL N & O
3-CRTA-=RA | MO 17 40/ . | 52428
A EFH)-2-2F HaC Cl2H3 d W<CH:

A-FTIkBE T BB . HC
3f: (1R, 3R, 4S)-4—-#=

TA=F A% R4 S

B (B E-A-FEHA | w_ § éf/o_%_H O | 466, 22
FR) 2 BTA-E | T

g% BF F BE BS
OCHO

3g: (4aR, 6R, 7aS)-

2,2-= A T #4-5-2

FA-GH-3B AR & 7 312.18
[1,3,2] =& 2= 3 e \Si/\o‘<CH3

% T -6-F B AS aw L ons
3h: (IR, 3R, 4S)-4-# ocHO

IEEE S T4 ¥ 0

(B EA-FEHA | o o) | 590. 25

HR)-2-FZF K-8
% B F B; B
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3i: (IR, 3R, 4S)-4-
(% X-4-F 8 &

E)-3-RTHA=F 4 o-i- Loy | 466. 22
wasva-2-my OO T b
A-RIREETF BB
3j: (IR, 3R, 4S)-4-% oo
F@aAL-3-RTH __—
—FEABAKXT R ',,/o—sli c;lH3 390. 19
~2-B P HA-FAET Q_ﬁ“o L, CHa
&% 85 ©
3k: (2R, 4aR, 6S, 7aS) OCHO
® -2-FA-5-ZF A
~6H-2 Ao it [1, 3] & 198. 09
A BB OHE-6-F SN
st 55 s
31: (IR, 3R, 48)-4‘" OCHO
(@ & tboh-2-K & CHy  cp,
E)-3-RTA-F A ., o—si——cr, | 370. 22
WRAFA-2-BF @/o cH; O
A-R kBT BLES
3m: (1R, 3R, 4S)-4- OCHO
® (m & bk -2-5 & & Q
B)-3-RTHA-_%XA o & O 494. 25
waAFA-2-27 | () o o
£ -3% %8 T # A e
3n: (IR, 3R, 4S)-4- oo
(% -4-F 8 & S'T o
T o o
E)-3-RRTHE=_XHE O——5— . 590. 25

BWAXFA-2-%F
A-BRETFEE

N
Sii__CHs,
0 ©/ 7<CH3

HsC

55

95335




1588146

3o: (1R, 3R, 4S)-4-% OCHO
FEEAA-3-THE Q
—REAARLT A A B 514. 22
235 F A- K E T I < o
B% Bg CHj
3p: (1R, 3R, 4S)-4-% OCHO
FEEARX-3-KFER 5 0 380 13
S FRA-2-FHA-8 I '/,/o—c—© '
5 BE F B B O
3q: (IR, 3R, 4S)-4- OCHO
(m & bl -2-K & o
B)-3-XF@BATFTA | no—6— ) | 360.16
2-BFR-BAEHT ()"’
A% A5
3r: (IR, 3R, 4S)-4-# QCHO .
TE_F R AK-3-
Ve e NN e ) | 390-19
A -3E %82V 6k B e,

3s: (IR, 3R, 4S)-4-#= o

TAZ XA {A-3-| ne (? ol

%@g&i?%_z_ﬁ ‘? H3C%—Si~o _Q 514 22

AR OR B T LS

3t: (IR, 3R, 4S)-4- OCHO
(Bt R-4-FEARK) o
R FEBATA-2- | (DA Do o—t—)y | 496. 16

P R-EOREE T ELAR ©

311: (IR, 3R, 48)—4—315 OCHO

P ok A A -3- (B K -4- fvf 0
FEHATR)2-BF | (Yod oo | 49616

- OB T B A
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3v: (IR, 3R, 4S)-4- ooro
(w9 & otod -2- % 4 fvf 0
R)-3-(BR-4-F&@ | , 4 o< |436.19
fF A)-2-3 F K-
BB FER B

3w: (1R, 3R, 4S)-4-
(Bt % -4-F 8 4,
#)-3-(mw & bd-2-

4.0
gaporaosr | OO g9 I

A - RBEE T LB

436.19

3x: (IR, 3R, 4S)-4-4= OCHO
® TEA-_FAHFEAR
-3-(wm fwedh-2-& | we. % Y o 370. 22

SE)F R-2-Z F A& | OO @
-k BE F Bf 5

3y: (1R, 3R, 4S)-4-
(B %-4-F SBRA) =y
~3- (B ¥-4-F 8 4, Tl oo 532,19
FR)-2-BFR-B | O

K8 T Ak a5

3z: (2S5, 4aR, 6S, 7aS) OCHO
-2-FHA-H-ZF A
o -6H-2& A& [ 1, 3] 5 198. 09
—EAERBRTIK-6-F O\/O/
& B5 3

£ et ke NIR Bl & F ¢

OCHO
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NMR (CDCls, 500MHz): 1HNMR: & =1.34 (d, 3H), 1.76 (m,

1H), 2.51(m, 1H), 2.63 (m, 1H,), 3.23 (m, 1H), 3.59

(m, 1H), 4.36 (m, 1H), 4.67 (m, 1H), 4.90 (s, 1H), 5.22

(d, 1H) , 5.50 (t, 1H), 8.03 (s, 1H):

13CNMR: &=20.78, 36.04, 45.16, 68.64, 71.75, 78.59,

100. 02, 113.04, 144.77, 160.79 -

B EG 2 B Tk EAR TS H 3aa:
D (1R, 3R, 4S)-4- T A — % £ | +wg

W%%3(’“?%ﬂ%?%)%
PR REE T B

H NMR & #4o TF -
'HNMR: & =1.03 (d, 9H), 1.26 (m, 1H), 1.78(m, 1H),
2.12 (m, 1H,), 2.86 (m, 1H), 2.98 (m, 1H), 3.12 (m,
1H), 4.07 (m, 1H), 5.21 (s, 1H) , 5.45 (s, 1H), 7.37
(m, 25H), 8.03 (s, 1H); "CNMR: & =19.22, 27.12, 40. 62, o
52.02, 64.67, 73.89, T4.44, 86.51, 112.62, 127.08,
127.82, 128.14, 128.90, 129.16, 129.84, 135.98,
144.13, 149.38, 160.97-
Fap dat (IR, 3R, 4S)-4-(R THE = F A & 4 )-3-[(
PR ERA)FRA-2-ZFA-BREE(LS Y da;
Ri=Rz=t-BuMe:Si ) by 4
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OH

TBSO ""CHZOTBS

% 490mg(1l. 22mmol )4t 4 4 3a(Ri=R:=t-BuMe:Si) ¥ fu
A 15ml ¥ & fo 250mg & K K:COs 0 £ERIEH 1 A F > BRE
Ao ;3%‘%’%/]0 20ml & & & Fo 15ml K4#EH 15min > 4 &
AR fafo NaCl 26> 8 7K Na:SO4#0)% > B » IR R % %%
34 6B BEIKAZ At S 4 440mg (96%) - mp 64-66C -
'HNMR (CDCls, 300MHz): &=0.02(s, 3H), 0.04 (s, 3H),
0.09 (s, 6H), 0.88 (s, 18H), 1.8 (dd, J=1.8, 12Hz, 1H),
1.99 (m, 1H), 2.75 (m, 1H), 3.30 (dd, 1H, J=8, 7, 10Hz),
3.56 (dd, 1H, J=5.1, 10Hz), 4.36 (m, 2H), 5.12 (d, 1H,
J=1Hz), 5.38 (d, IH, J=1Hz) -
E ] 4b 0 (IR, 3R, 4S)-4-F & A -3-(F AKX F H)-2-%

FA-BAE (Lo 4b; Ri=Re=¥ £ ) eh 45 5
OH

BnO ",’CHZOBn
RACESHERAT RS | 2 da BB H A TR
»% °
'HNMR (CDCls, 300MHz): &6=1.92 (m, 1H), 2.0-2.1 (m,
1H), 3.07 (m, 1H), 3.30 (t, J=9Hz, 1H), 3.45 (m, 1H),
4.06 (m, 1H), 4.4 (m, 1H), 4.48 (dd, 2H), 4.53 (s, 2H),
5.14 (s, 1H), 5.37 (s, 1H), 7.29-7.36 (m, 10H) -
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HBATHKS daf db BB T X BT HF T

A

g
¥

ieo M 4 (IR, 3R, 4S)-4- I THA X AW & X -3-TH

OH
HsC @ & ] Q
2
HsC Si—0 g CH;,
Lo
HsC

NMR (CDCls, 500MHz)

IHNMR: 6 =1.03 (s, 9H), 1.17(Cs, 9H), 1.94 (m, 1H),
2.05(m, 1H), 2.93 (m, 1H,), 3.02 (m, 1H), 3.51 (m, 2H),
4.43 (m, 1H), 4.49 (m, 1H), 5.22 (m, 1H), 5.48 (m, 1H),
7.49 (m, 20H) ;

13CNMR: 6 =19. 20, 19.29, 26.88, 27.19, 42.99, 54.65,
65.24, 74.96, 76.04, 111.43, 127.75, 127.87, 129.76,
129.94, 133.44, 133.70, 135.74, 135.47, 154.66 ®
a4 4d: (IR, 3R AS)-4- THA X A & A-3-(&T
A_FEABARTE)-2-2FA-1-B /K&

OH
CH
> /O—Si—<—CH3
HaC Si—0 I CHs

CH;
H,C

NMR (CDCls, 500MHz)
1HNMR: 6 =-0.01 (s, 6H), 0.85(s, 9H), 1.18 (s, 9H),
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1.92(m, 1H), 2.05(m, 1H,), 2.91 (m, 1H), 3.06 (m, 1H),
3.45 (m, 2H), 4.39(m, 2H), 5.21 (m, 1H), 5.43 (m, 1H),
7.60(m, 10H) ;
13CNMR: 6 =-b5.44, 18.32, 19.18, 26.00, 27.17, 42. 95,
54.68, 64.42, 74.67, 75.48, 110.73, 127.72, 129. 87,
133. 78, 135.93, 154.65
b4 de: (IR, 3R, 4S)-4-RTHE —_F A AKX-I-&RTH
XA ARATFA-2-FF A-1-K LB

OH

CH;,
H?é;s_?j‘%ﬁi”s
HsC
NMR (CDCls, 500MHz)
'HNMR: 6 =0.20 (s, 6H), 0.97(s, 9H), 1.18 (s, 9H),
1.89(m, 1H), 2.09 (m, 1H,), 2.92 (m, 1H), 3.20(m, 1H),
® 3.56 (m, 1H), 3.75 (m, 1H), 4.45 (m, 1H), 4.52 (m, 1H),
5.16 (m, 1H), 5.46 (m, 1H), 7.61 (m, 10H) ;
“"CNMR: & =-4.57, 18.01, 19.32, 25.95, 26.81, 42.56,
54.95, 65.28, 74.76, 77.27, 111.63, 127.80, 129. 85,
133.43, 135.72, 154.11
iba 4f ¢ (IR, 3R, 4S)-4-& T A = F A& & X -3-(Ht
4-FEAFRA)-2-2FA-1-8 L8
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OH

i

CH_,,%—Si—o
CHy  Ch,

NMR (CDCls, 500MHz)

'HNMR: &6 =0.11 (s, 6H), 0.92Cs, 9H), 1.88 (m, 1H),
2.22(m, 1H), 3.07 (m, 1H,), 3.10 (m, 1H), 4. 30 (m, 3H),
4.48 (m, 1H), 5.29 (m, 1H), 5.49 (m, 1H), 7.73 (m, 9H) ;
“CNMR: &=-4.75, 17.91, 25.79, 42.58, 51.43, 65.22,

T74.12, 112.27, 127.15, 127.23, 128.21, 128.72, 128. 94, ®
130.08, 139.80, 145.75, 152.68, 166.32
iba4 4g - (4aR, 6R, 7aS)-2,2-— & T KR -5-Z& ¥ & -6-%
AE-6H-B R E[1,3, 2] — AT HE K
OH
O\S/O
HsC : CHs
CH3 CHj Q3<CH3 ‘

NMR (CDCls, 500MHz)

'HNMR: &6 =0.99 (s, 18H), 1.60(s, 1H), 2.11 (m, 1H),
2.59(m, 1H), 2.80 (m, 1H, ), 3.86 (m, 2H), 4.48 (m, 2H),
4.84 (m, 1H), 5.18 (m, 1H):

PCNMR: &6 =20.17, 22.87, 27.42, 27.65, 42.25, 49.65,
67.68, 71.04, 75.03, 110.26, 150.75

{44 4h: (IR, 3R, 4S)-4- I THA X B &K -3-(BWW X
-4-FEEATFA)-2-% F A-1-3R k&
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OH

HsC (P »,,/o—E

HaC Si— O
HaC

NMR (CDCls, 500MHz)

'HNMR: 6 =1.13 (s, 9H), 1.93(s,2H), 2.20 (m, 1H),
3.17(m, 1H), 3.61(m, 1H, ), 4.04 (m, 1H), 4.19 (m, 1H),
4.35(m, 1H), 5.23 (m, 1H), 5.44 (m, 1H), 7.59 (m, 19H);
"CNMR: & =18.75, 26.71, 42.59, 51.04, 64.23, 72.62,

|
73.35, 110.73, 126. 74, 127.51, 127.90, 128.57, 129.73,
133.10, 135.48, 139.51, 145.19, 152.34, 165.73,
170. 57
iba4 41 0 (IR, 3R, 4S)-4-(Ht X -4-FEE A KX )-3-& T A
A AR TFTA-2-TFE-1-B L&
OH
CHs  cH,
,/O—S:i CHs
. E—o CH, O

NMR (CDCls, 500MHz)

'HNMR: 6 =0.05 (s, 6H), 0.07(s, 6H), 0.90 (s, 9H),
1.94(m, 2H), 2.61 (m, 1H,), 3.01 (m, 1H), 3.71 (m, 1H),
3.88 (m, 1H), 4.58(m, 1H), 5.21(m, 1H), 5.41(m, 2H),
7.69(m, 9H) ;

“CNMR: o =-5.26, 18.48, 26.10, 41.11, 51.70, 64. 97,
74.11, 110.40, 127. 28, 127.51, 128.38, 129.16, 129. 26,
130. 34, 140.22, 145.94, 154.04, 166.27
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Ibed 4j: (IR, 3R, 4S)-4- X FEHAX-3-RTA=-F A%
AT A-2-FA-1-BREF

OH

?Hs CH,
o—ﬁ—%%cm

,,//
O 7 L, o
' CH3 3

o)

NMR (CDCls, 500MHz)

'HNMR: &6 =0.04 (s, 6H), 0.87(s, 9H), 1.89 (m, 1H),
2.22(m, 1H), 2.58(m, 1H, ), 2.96 (m, 1H), 3.67 (m, 1H),

3.84 (m, 1H), 4.55 (m, 1H), 5.17(m, 1H), 5.35 (m, 2H), ®
7.71 (m, 5H) ;

"CNMR: & =-5.33, 18.40, 26.03, 40.98, 51.55, 64. 88,
73.84, 76.25, 110.18, 128.52, 129.76, 130.47, 133.13,

153. 83, 166. 36

{t 44 4k © (2R, 4aR, 6S, 7aS)-2-F £ -5-3 F % -6-%
bH-3 At (1,3]—AHBEIK

HO .

o

(/4
o [/

)/o

\

i~

%

e

NMR (CDCls, 500MHz)

'HNMR: 6 =1.25 (s, 3H), 1.58 (m, 1H), 2.46(m, 2H),
3.12 (m, 1H,), 3.39 (m, 1H), 3.52 (m, 1H), 4.29 (m,
2H), 4.61 (m, 1H), 4.77 (m, 1H), 5.09 (m, 1H)
“CNMR: 6 =20.71, 38.76, 45.04, 68.77, 70.59, 78.44,
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99. 87, 109.99, 148.22
&4 41 * (1R, 3R, 4S)-4-(w & b -2- K A XK )-3-4& T
A_FEAHARFTE-2-TFA-1-RRE

OH

NMR (CDCls, 500MHz)

'HNMR: & =0.01 (m, 6H), 0.84 (s, 9H), 1.48(m, 3H),

1.51 (m, 1H,), 1.70 (m, 2H), 1.88 (m, 1H), 2.13 (m,

1H), 2.77 (m, 1H), 3.60 (m, 5H), 4.24 (m, 2H), 4.65

(m, 2H), 5.06 (m, 1H), 5.28 (d, 20);

"CNMR: & =-5.36, 18.36, 19.62, 25.71, 31.05, 38. 46,

41.17, 52.09, 65.16, 62.88, 64.75, 74.62, 78.76,

96.66, 110.44, 154.16

44 4m: (1R, 3R, 4S)-4-RR TH — X AW AKX -3-(= X
@ TARATA)-TFA-I-BAH

'HNMR: 6 =1.03 (s, 9H), 1.79 (s, 2H), 2.72(s, 1H),
2.85 (m, 2H), 2.99 (s, 1H), 4.30 (s, 2H), 5.11 (s, 1H),
5.35 (s, 1H) , 7.40(m, 25H) ; ""CNMR: & =19.22, 27.22,
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42.68, 63.03, 66.09, 74.98, 77.62, 86.82, 112.18,
127.07, 127.88, 127.90, 128.89, 129.98, 133. 68,
136.05, 144.14, 164.79

Kt 5: b4 4 ba-De ey H 45

o B XA 0 A 5 B A T@EK
X

ap
N N/)\NRR'
-
44 ba: X=Cl > R=H> R = Boc:
44 5b: X=0OMe » R=H* R’ = Boc
it 44# 5c: X=0Bn> R=H> R = Boc:
44 5d ¢ X=Cl1 » R=Boc ' R’ = Boc
it 44 5e : X=0Bu-t > R=H>R = Boc-
foo 4 5a # & X hk J. Org. Chem. 2000, 65,
T697-7699 P AT ey F ik H 4 -
b &4 5a -

Cl
N NN
74
<NfN/x
H
b4 5b~bcHh Hd I BEMNILS M bay F xR

# » b4 4 e 3 BB gk Org. Lett., 2009, 11, 2465 ¥ &
kR

NHBoc .
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X X X
</N /l\ BOCzO DMAP </Nf§N K2003IM90H </N | \)N\
N /)\ N 7
H /N N N(Boc), H N NHBoc
boc 5a; (X=Cl)
23;(X=Cl) 5b; (X=OMe)
35;(X=OMe) NaHCO,/MeOH 5¢: (X=OBn)
12;(X=0Bn)
Cl
N BN
N
¢ ]
é?L\
';‘, N~ “N(Boc),
5d;(X=Cl)
OBu-t
‘ OH OBu-t .
SN
N Ny Boc,O/TEA,DMAP «NfN K,CO,/MeOH </ | /f‘ll\
</ | /)\ N" >N SNHB
s CHacN N N N(BOC) H ocC
N N NH / 2
H 2 boc 5e

Org. Lett., 2009,11,2465

FiiF4ic a4 bb~bcfu be 8y R HL B M 4w F
it &4 5b -
OMe

. «;ﬁi

N NHBoc

'HNMR (d°-DMSO, 300MHz): &= 1.45 (s, 9H), 4.03 (s,
3H), 8.1 (bs, NH), 9.7 (s, 1H), 13.08 (bs, NH) -

64 bc
OCH,Ph
N A
N
¢ ]
~
ﬁ N)\NHBoc

'HNMR (CDCls, 300MHz): & =1.58 (s, 9H), 5.61 (s, 2H),
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7.32-7.53 (m, 5H), 8.28 (s, 1H)-

it &4 bSe
OC(Me),
N N
¢ ]
N N/)\NHBoc

H
'HNMR (CDCls, 300MHz): & =1.56 (s, 9H), 1.71 (s, 9H),
7.29 (bs, 1H), 8.19 (s, 1H) -
Zxp 6 9-[ (1S, 3R, 4S)-4-4& T & — 9 A A A-3-(R
TREA-_FAARA)FTHR-2-TFEA-BRE]-6-R-90-%
oh-2-F B F 84T 8 (b4 4 6a; Ri=Re=t-BuMe:S1 > R=H >
R = Boc)ey 8t

Cl

=N
Q{N)\NHBOC
N

80’ ‘CH,OTBS
4% 186mg (0. 5Smmol )41t A4 4a(Ri=R:=t-BuMe:Si) ~
200mg (0. 75mmol )1t 44 5a (R=H + R’ =Boc)#v 156mg PhsP
(0. 75mmol) B # 50ml B KK ¥ > Av 8ml & K THF > % 2
-23°C » # Ao 0.17ml DEAD(1. Ommol) > A £ > £-23C#HE#
RAE3LH /e TLCEATRM AmEFHX » w3 @K FH
EER > KR ARB A% THF > jeo 5ml t-BuOMe 48 # Smin -
e loml Ea sk  HE S/ BIREBREFREY  BERER
J& I ahdb 0 Gk B /Et0AC(10/1, v/V)R B » 15 & & 4 R K
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12 284t 4 4 320mg(~100%) -

'"HNMR (CDCls, 300MHz): &= 0.08 (s, 3H), 0.09 (s, 3H),
0.10 (s, 6H), 0.90 (s, 9H), 0.92 (s, 9H), 1.54 (s, 9H),
2.23 (m, 1H), 2.33 (m, 1H), 2.66 (m, 1H), 3.83 (d, 2H,
J=5.4Hz), 4.45 (m, 1H), 4.82 (s, 1H), 5.22 (s, 1H),
5.64 (t, 1H, J=8.1), 7.38 (s, 1H), 8.03 (s, 1H) -

Tt 70 9-[(1S,3R, 48)-4- T A = F £ 5 & £ -3-(&
TH_FABAE)FE-2-2FA-B/RA]-6-R-90-%

b -2-B A - FE — kT & [1t4 4 6d; Ri=Re=t-BuMe:Si -

R=Boc * R’ = Bocl&y & 4
cl

=N
2 \ N/>\N(Boc)2
N

tes’  ‘cH,OTBS

® # 640mg(1. 72mmol )1t & 4 4a(Ri=R.=t-BuMe.Si) ~
888mg (2. 4mmol)4t 44 5d [R=Boc * R° =Boc]#» 607mg
PhsP(2. 32mmol) & 50ml B &K JE#K ¥ * Ao 20ml & -k THF >
A% -23C » # A0 0.5ml1(2. 75mmol) DEAD - 4w 5 4% #-23C
BHERBE 2/ TRBHERE L1208 RERBAER
% THF > 4o 150m]l E %> W E D/ BIER X REY >
BREBARER IS IL & A E/EtOAc (10/1, v/V)RE » %
e ERERIL44 1. 08g(87%) -
'HNMR (CDCls, 300MHz): &6 =0.07 (s, 3H), 0.08 (s, 3H),
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0.10 (s, 6H), - 0.89- (s, 9H), 0.93 (s, 9H), 1.43 (s,
18H), 2.30 (m, 2H), 2.70 (m, 1H), 3.83 (m, 2H), 4.50
(m, 1H), 4.85 (s, 1H), 5.25 (s, 1S), 5.70 (t, 1H), 8.24
(s, 1H) - | |
B 8 tkAAFTHH 688 F % AibE& 4 5b > OcC
Fo be B R ¥ o 5 4t &4 4a 18 B 7T 15 21644 6D ~ bC
FoBe- A BT B 6 M ey)Fik > hibs 4 ba BiL S
4 4b 18 Bt 45 Bl &4 6f -
b4 4 6b: 9-[(1S,3R, 4S)-4-= TA - F &A=& A % -3-(&
PR AAFTA-2-ZFA-BAA]-6-FAXE
~OH-F 2 -2-R K F B4 T &

OMe

CH,OTBS _ ®

TBSO

'"INMR (CDCls, 300MHz): & =0.001 (s, 12H), 0.11 (s, 3H),
0.19 (s, 6H), 0.90 (s, 6H), 0.92 (s, 6H), 1.54 (s, 6H),
2.27 (m, 2H), 2.65 (m, 1H), 3.81 (d, J=6Hz > 2H), 4.16
(s, 3H), 4.45 (m, 1H), 4.84 (s, 1H), 5.21 (s, 1H), 5.63
(t, 1H), 7.97 (s, 1H) -

fo &t 6c 0 6-% A A-0-[(1S, 3R, 4)-4- T A= F A%
AA--(RTEA-FAFAA)FTA-2-BFA-FAA]-
OH--Z o5 -2- K & F 84 T 85 5 |
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OCH,Ph
Nf
N
1
~
N N)\NHBoc
TBSO™ %
CH,0TBS

'HNMR (CDCls, 300MHz): & =0 (s, 9H), 0.067 (s, 3H),
0.078 (s, 3H), 0.195 (s, 3H), 0.89 (s, 6H), 0.92 (s,
6H), 1.40 (s, 9H), 2.0-2.26 (m, 2H), 2.68 (m, 1H), 3.8
(d, J=4.8Hz, 2H), 4.44 (bs, 1H), 4.84 (s, 1H), 5.22
(s, 1H), 5.64 (s, 2H), 7.32-7.35 (m, 3H), 7.51-7.053
(m, 2H), 8.1 (s, 1H)
feAaH 6e: 6-& T & E-9-[(1S,3R, 4S)-4- & TH = F %
HAK-3-(RTA-_FEYAAIFEA-2-ZF X-E &
£ 1-9H-% o5 -2- 5 A T A T &5

OC(Me),

° L1

N™ >N “NHBoc

CH,O0TBS

'HNMR (CDCls, 300MHz): & =0.01 (s, 6H), 0.09 (s, 6H)
0.86 (s, 12H), 0.88 (s, 12H), 1.54 (s, 6H), 1.63 (s,
6H), 2.19 ('m, 2H), 2.68 (m, 1H), 3.77 (m, 2H), 4.43
(bs, 1H), 4.81 (s, 1H), 5.18 (s, 1H), 5.41 (m, 1H),
7.68 (s, 1H)
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fb&4 6f:9-[(1S,3R, 4S)-4-¥ & XA -3-(F A A F £)-2-

TP R-BARA]-6-R-9H-"B=2-2-R K F B T &5
cl

=N
E \ N/)\NHBoc

N

BnO "”CHZOBn

'HNMR(CDCl1s, 300MHz): &=1.53 (s, 9H), 2.52 (m, 2H),
3.0 (bs, 1H), 3.74 (m, 2H), 4.22 (dd, 2H), 4.35 (m,
1H), 4.56 (d, J=6Hz, 2H), 4.81 (s, 1H), 5.23 (s, 1H),
5.66 (t, 1H), 7.18-7.42 (m, 10H) > 8.0 (s, 1H) -

ZBATHRG 6 HEMH FE BERAMENILSY 4c
EAmAEAHEHALES Y o2 BT RE BT HF TS
M
b4 6g: 9-[(1S,3R, 4S)-4- TR —_EEw A X-3-&

TE_RXADEARAFR-2-FFR-B AL ]-6-R-9H-"%-%
2 -k ;_;'5‘13& ‘FXT
Cl
)
y \
= NHBoc
g N
(p"j/o\SiQ
CH4
©\Si/\© dH32<CH3'
HsC

NMR (CDCls, 500MHz)
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'HNMR: & =0.99 (s, 9H), 1.12 (s, 9H), 1.55 (s, 9H),
2.04(m, 1H), 2.10 (m, 1H,), 2.91 (m, 1H), 3.61 (m, 2H),
4.51 (m, 1H), 4.78 (m, 1H), 5.17 (m, 1H), 5.83 (m, 1H),
7.49(m, 21H), 7.81(s, 1H):
"'"CNMR: 6 =19.23, 19.30, 27.01, 27.14, 28.34, 40. 39,
54.47, 56.84, 65.18, 73.86, 81.57, 111.54, 127. 388,
127.99, 129.95, 133.02, 133.17, 133.68, 133. 80,
133.65, 135.87, 143.47, 149.18, 150.29, 151.23,
152.39, 153.15

a4 6h: 9-[(1S,3R, 4S)-3-RT A -_FEHFAKXTFTE
“4-BRTEAFEAYRA-2-ZFEA-BRE]-6-A-9H-R
op-2-REATFEKRTE

Cl
N—7 N

« \N»\ NHBoc

. ;:.,//O\ /CH3

@\/0 ,S' CH,
HsC Si;@ oHs"™
HyC

NMR (CDCls, 500MHz)

'HNMR: &6 =-0.04 (s, 6H), 0.83(s, 9H), 1.11 (s, 9H),
1.55(m, 9H), 2.12 (m, 1H,), 2.28 (m, 1H), 2.77(m, 1H),
3.55 (m, 1H), 3.66 (m, 1H), 4.40 (m, 1H), 4. 84 (m, 1H) ,
5.22(m, 1H), 5.77(m, 1H), 7.48(m, 1H), 7.92(s, 1H) ;

“CNMR: o6 =-5.31, 18.58, 19.38, 26.16, 27.23, 28. 46,

b4
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41.13, 84.60, 56.90, 64.62, 74.39, 84.75, 111.388,
127.96, 130.05, 133.87, 133.98, 135.97, 143.387,
149. 68, 150.39, 151.25, 152.42, 153.26

fea4 61 9-[(1S,3R, 4S)-4-R THA = F A& A A -3-&
THR -_REWAAFRE-2-ZFA-BARA]-6-R-9H-F-%

-2-R A F AR T B
4{)\ NHBoc

NMR (CDCls, 500MHz)

'INMR: 6 =0.08 (s, 6H), 0.90(s, 9H), 1.10 (s, 9H),
1.53(m, 9H), 2.25(m, 2H,), 2.77 (m, 1H), 3.80(m, 2H),
4.52 (m, 1H), 4.72 (m, 1H), 5.12 (m, 1H),5.67 (m, 1H),
7.49(m, 11H), 7.87(s, 1H):

BCNMR: & =-4.43, 18.21, 19.48, 26.04, 27.20, 28.43,
40.43, 54.99, 56.98, 65.16, 72.47, 81.75, 111.868,
128.13, 130.14, 133.32, 135.81, 135.93, 143.75,
148.98, 150.32, 151.41, 152.40, 153.16

a4 65:9-[(1S, 3R, 4S)-4- TA = F A & R 54 -3- (5
A-4-FHRAFTRE)-2-ZFA-BRE]-6-R-9H-F%-2-
a4 F B T 85
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Cl

N—? N

<fN)\NHBOC

i
wo,  § g om0 —0)

H3C‘>—S|i/0
H3C CH3

NMR (CDCls, 500MHz)
'HNMR: & =0.11(s, 6H), 0.91(s, 9H), 1.52 (s, 9H),
2.22(m, 1H), 2.76(m, 1H,), 3.08(m, 1H), 4.60(m, 2H),
4.72 (m, 1H), 4.83 (m, 1H), 5.33 (m, 1H), 5.63 (m, 1H),
7.49(m, 8H), 8.01(s, 1H), 8.12(m, 2H):
"CNMR: &=-4.52, 18.24, 26.01, 28.40, 39.34, 52.16,
57.68, 65.16, 72.63, 81.65, 112.72, 127.38, 127.50,
128. 46, 128.63, 128.83, 129.16, 130.28, 140. 06,
144. 28, 146.16, 147.82, 150.30, 151.58, 152. 35,
152. 61, 166.67

® it 44 6k : (4aR, 6S, TaS)-[6-R-9-(2,2- =& T A% -5-2
FEA-NE-BRHE[L 2] AR HETIH-6-
A)-H-R-2-2-R A FHRKRT &

N—? N
(ﬁ\\)\NHBOC

iz
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NMR (CDCls, 500MHz)

'HNMR: & =1.04(s, 9H), 1.08(s, 9H), 1.54 (s, 9H),
2.37(m, 2H), 2.72(m, 1H,), 4.12(m, 1H),4.50(m, 2H),
4.69(m, 1H), 4.89(m, 1H), 5.64 (m, 1H),7.53 (m, 1H) ,
7.88(s, 1H)

“CNMR: & =20.16, 22.95, 27.39, 27.66, 28.45, 40.01,
50.38, 53.81, 67.19, 76.73, 81.87, 110.65, 127.96,
143. 36, 146.27, 150.22, 151.57, 152.64, 153.03
b4 4 61:9-[(1S,3R,4S)-4-d= T X =R A & & A -3- (5t
R-A4-FEHATFR)-2-ZFA-BRE]-6-R-9H-F42-2-
AT AR TE

Cl

N—? N

(i\:)\ NHBoc

nz

s O
I
H;f%?_ogwow—.—. O

HaC

NMR (CDCls, 500MHz)

'HNMR: & =1.11(s, 9H), 1.51(s, 9H), 2.15 (m, 1H),
2.58(m, 1H), 3.22(m, 1H,), 4.46(m, 1H), 4.58(m, 2H),
4.91(m, 1H), 5.34(m, 1H), 5.74(m, 1H),7.50(m, 21H) ;
“CNMR: & =19.23, 27.06, 28.27, 38.86, 51.84, 57.49,
64.79, 73.59, 81.40, 113.08, 127.13, 127.34, 127.91,
128.31, 128.42, 128.59, 129.05, 130.02, 130. 06,
130.18, 133.42, 135.76, 139.96, 144.06, 145. 90,
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147.59, 150.28, 151.37, 152.27, 152.51
fo 44 6m: 9-[(1S, 3R, 4S)-3-RTA = FAF A A T 4
4-(HX-4-FHAA)-2-EFA-BAA]-6-R-9H-%=5
-2- A F s T

Cl

N—# N
LI
[
N N NHBoc
‘|3"'3 CH;,
® O d TS
0

NMR (CDCls, 500MHz)

'HNMR: & =0.14(s, 6H), 0.95(s, 9H), 1.54 (s, 9H),

2.63(m, 1H), 3.02(m, 1H), 3.99(m, 1H), 4.14(m, 1H),

4.91(m, 1H), 5.33(m, 1H), 5.60 (m, 1H), 5.84 (m, 1H),

T7.71(s, 11H) 5

"CNMR: &=-5.13, 18.69, 26.26, 28.48, 38.92, 51. 56,
o 56.83, 65.26, 76.68, 81.88, 112.13, 127.38, 127.53,

128. 00, 128.49, 128.91, 129.21, 130.50, 140.18,

143. 61, 146.25, 149.13, 150.44, 151.52, 152.60,

153. 43, 166.15

{644 6n: 9-[(1S,3R, 4S)-3- TA-_FHEH AKX T A

4-FXFBHBAK-2-ZFE-FAREA]-6-R-9H-F-2-2-2 %

¥ OB R T B5

77 95335



1588146

NMR (CDCls, 500MHz)

'INMR: & =-0. 05(s, 6H), 0.75(s, 9H), 1.34 (s, 9H),
2.47(m, 2H), 2.84(m, 1H,), 3.82(m, 1H),3.92(m, 1H),
4.73(m, 1H), 5.15Cm, 1H), 5.42(m, 1H),5.66 (m, 1H) ,
7.58(m, 6H),7.98(s, 1H) ;

BCNMR: & =-5.53, 18.28, 25.88, 28.09, 38.27, 51.22,
56.56, 64.80, 76.20, 81.22, 111.73, 127.61, 128.30,
129.56, 129.95, 133.07, 143.35, 148.71, 150. 30,
151. 00, 152.41, 153.03, 165.78

it 4 60: (2R, 4aR, 6S, 7TaS)-[6-£-9-(2-F A -5-2= F A&
SR E-EASHB[L, 3 RARECHE6-A)-IH-ES-2- @
AHE FEEATHES

Ci
N—?
( = )\NHBOC

4

QR

0/

o

NMR (CDCls, 500MHz)
'HNMR: 6 =1.41(d, 3H), 1.52(s, 9H), 2.33(m, 1H),
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2.46(m, 2H,), 3.93(m, 1H), 4.44(m, 1H), 4.56(m, 2H),
4.88(s, 1H), 5.00 (m, 1H), 5.50 (d, 1H), 7.65(s, 1H),
7.94(s, 1H);

'CNMR: & =20.84, 28.41, 36.69, 46.21, 54.33, 68.53,
79.28, 81.72, 99.99, 109.48, 128.21, 144.01, 145. 69,
150. 06, 151.51, 152.44, 152.49

e 44 6p: 9-[(1S,3R, 4S)-4-d= TR — X K & & £ -3-(
FFAEETA)-2-2FA-BAEA]-6-R-9H-F%2-2-&
BT B AR T 85

I

@ 'HNMR: &=1.12 (s, 9H), 1.55 (s, 9H), 1.99(m, 1H),
2.22 (m, 1H,), 2.97 (m, 1H), 3.11 (m, 2H), 4.45 (m,
1H), 4.70 (s, 1H), 5.06 (s, 1H), 5.77 (m, 1H) , 7.46(m,
26H) ; "CNMR: & =19.26, 27.25, 28.47, 40.42, 52.86,
56.84, 64.75, T74.16, 81.79, 87.26, 111.96, 127.33,
127.98, 128.06, 128.86, 130.06, 133.77, 133.87,
136. 00, 142.63, 143.92, 149.17, 150.34, 151.29,
152. 42, 153.22
) 9:6-R-9-[(1S,3R, 4S)-4-# X -3-BR A F K-2-%
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FR-BARAEA]-ON-24-2-RA A FERTE(ULSH, Ta;
R=H> R = Boc)&y & # ;

Cl

=N
\ N/>\NHBoc

HO'  “CH,OH

4% 312mg (0. 5mmol )4t 44 6a (Ri=R:=t-BuMe:Si -
R=H:> R = Boc)z» 10ml THF » sz 780mg TBAF (w T &
A Ab42)(3mmol) > £ B 2 heF - TLCEHAT R A I H
%+ WJE AW THF » %@ # 40 30ml EtOAc » & 20mlx2 % -
g fe NaCl > & K Na:S0. 30 0% » B8 > IR AR B A #AF B K
Mo W HAFE BEAKRZ LS 190ng (96%) ©
'HNMR (CDCls, 300MHz): & =1.53 (s, 9H), 2.29 (m, 1H),
2.66 (m, 1), 2.75 (m, 1H), 4.03 (dd, 2H: J=1.8, 3. 3Hz),
4.75 (m, 1H), 4.87 (s, 1H), 5.27 (s, 1H), 5.60 (t, 1H
J=8Hz), 7.41 (s, 1H), 8.16 (s, 1H) - ®
T 10 0 6-8-9-[(1S, 3R, 4S)-4-52 A -3-78 X F A -2-
EFER-BARA]-N-E-4-2-R A FEKRTEULESY
Ta; R=H> R = Boc)&y & 4

Cl

=N
E‘ﬁ()\ NHBoc
N

HO©  CHOH

# 312mg(0. S5mmol )1t &4 6a(Ri=R:=t-BuMe:Si - R=H -
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R° =Boc)&# 10ml THF > su A F 8 3 ml > Ao N B B
(3mmol) » £BHEH 2 IF > TLCEATRMAMEBH X > BE
M THF » 2% 9 ¥ 40 30ml EtOAc’ K 20mlx2 # > #8f= NaCl -
ok NaeSOe 3048 > BiE » BARREBEA#FERBKEZALS
0 e F 95.7% -

'HNMR (CDCls, 300MHz): &=1.53 (s, 9H), 2.29 (m, 1H),
2.66 (m, 1), 2.75 (m, 1H), 4.03 (dd, J=1.8, 3.3Hz),
4.75 (m, 1H), 4.87 (s, 1H), 5.27 (s, 1H), 5.60 (t, 1H,
J=8Hz), 7.41 (s, 1H), 8.16 (s, 1H) -

g 11 6-8-9-[(1S,3R, 4S)-4- K -3-B A F K -2-
DFA-BRE]-IH-B4-2-A A -—FH_KTEEH
7d s R=Boc * R’ = Bocl&h ®# #

. Cl

=N
z \ N/>\N(Boc)2
Y

o g

HO  CH,OH
# 2.16g (3mmol )it 44 6d [Ri=R:=t-BuMe:S1 -

R=Boc * R =Boc]i&x# 50ml THF » su A 4.6g TBAF (w T 4
#AAt4z)(1Tmmol) » £ B4 2h> TLCBEA T R M s B H X
B kM THF » % 94 Ae 100ml EtOAc > K T0mlx2 #& - £8
o NaCl> &K Na:SO« 3202 - B " R R BB ABTB KRS >
MR BKEZAILSY 1.47g (~100%) -

'HNMR (CDCls, 300MHz): & =1.43 (s, 18H), 2.34 (m, 1H),
2.61 (m, 1H), 2.77 (m, 1H), 3.90 (dd, 1H, J=5.4,
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10. 8Hz), 4.01 (dd, 1H, J=4.5, 10.8Hz), 4.58 (bs, 1H),
4.84 (s, 1H), 5.26 (s, 1H), 5.65 (t, 1H, J=8.1Hz), 8. 27
(s, 1H) - |
BHp 12: A REHRHE 9B FE > Ribs 4 6b- bc
fo 6e B BR K TIF2/ILS4 Tb~ Tc Fu Te -

b4 4 Tb:9-[(1S,3R,4S)-4-B X -3- A F A -2-2 F X
B AE]-6-F R A -OH-2o5-2-F K& F B4 T &5 ;

OMe

CH,OH
'HNMR (CDCls, 300MHz): & =1.53 (s, 9H), 2.25 (m, 1H),
2.26-2.80 (m, 2H), 3.39 (m, 1H), 4.0 (dd, 2H), 4.15
(s, 3H), 4.65 (m, 1H), 4.90 (s, 1H), 5.27 (s, 1H), 5.56
(t, 1H), 8.14 (s, 1H) -
fead Tc:6-% RA-9-[(1S,3R,48)4- £ -3-BATE @
2-B FA-BARE]-IH-B-4-2-R A FEKRTE

OCH,Ph

N \N

LI

: N NHBoc

::CHZOH
'HNMR (CDCls, 300MHz): & =1.35 (s, 9H), 2.26 (m, 1H),
2.61-2.74 (m, 2H), 3.88 (dd, 1H), 3.93 (dd, 1H), 4.56
(bs, 1H), 4.80 (s, 1H), 5.21 (s, 1H), 5.60 (s, 2H),

HO
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7.29-7.35 (m, 3H), 7.48-7.50 (m, 2H), 8.05 (s, 1H) -
A Te:6-&TAA-9-[(1S,3R,4S)-4-52 K -3-8 K F
A-2-m 9 A -3 X A]-9H-25-2-R K F o TE >

CH,OH
'HNMR (CDCls, 300MHz): &=1.52 (s, 9H), 1.73 (s, 9H),
2.25 (m, 1H), 2.6-2.8 (m, 2H), 4.0 (d, J=6Hz, 2H), 4. 66
(bs, 1H), 4.83 (s, 1H)5.29 (s, 1H), 5.45 (m, 1H), 7.83
(s, 1H) -

T 13 9-[(1S,3R, 4S)-4- A -3-RTEA _FEH 4

AFHA-2-DFA-BARLA]-6-R-9H-2-4-2-R K F &

TaE(ta¥ 8a)sh H # -

Cl_. N

= I NHBOC
@ Nj;r”

N

A
'ICH,0TBS

OH
A& llga'b/\tfh 6bm & # 155ml &K F & ¥ » he A 28 %%
47  BHERRBRERHRERS  BE  REBERREHRE
13144 8a s d & 95% o
NMR (CDCls, 500MHz):
'HNMR: 6 =0.07 (s, 6H), 0.86 (s, 9H), 1.50 (s, 9H),
2.28(m, 1H), 2.43 (m, 1H), 2.71 (s, 1H), 3. 81 (m, 1H),
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3.95 (m, 1H), 4.47 (m, 1H), 4.79 (m, 1H), 5.11 (m, 1H),
5.87 (m, 1H) , 7.4(m, 1H), 7.82(s, 1H) ; "*CNMR:
6=-5.29, 18.53, 26.13, 28.46, 53.36, 54.39, 56.00,
65.36, 73.42, 81.35, 111.15, 117.85, 140.88, 150.183,
150. 94, 152.32, 153.45, 161.37

x4 14 9-[(1S,3R,4S)-4-RTH _FHAHwAK-3-K8
FRA-2-ZFR-BAEA]-6-R-IH-2-2-2-HEFHERT
Bs (b4 9a)wy L # -

Cl__N._NHBOC
R T

N N
N,

*/CH,0H
OTBS

% 1lgib A4 65 8% 155ml &K FEE P > fu A 2g %
B  MWPBRBEZRMRERXY  BE REREZRE
Fi 44 9a 0 W R 94% -

NMR (CDCls, 500MHz):

'HNMR: &6 =0.03 (s, 6H), 0.83 (s, 9H), 1.45 (s, 9H),
2.10(m, 1H), 2.55 (m, 1H), 2.62 (s, 1H), 3.89 (m, 2H),
4.00 (m, 1H), 4.53 (m, 1H), 4.70 (m, 1H), 5.14 (m, 1H),
5.43 (m, 1H) , 7.38(m, 1H), 7.84(s, 1H) ; "CNMR:

6 =-4.66, 18.08, 25.90, 28.31, 54.36, 54.92, 58. 26,
63.83, 73.76, 81.20, 111.33, 118.85, 141.99, 148. 82,
150.72, 151.77, 152.04, 161.46

Ewp 15 bbb Tath B (ERILS 4 8a B R H)
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4% 9g b4 4 8ax» 100ml THF + » £33 F v A 25g
WTHAALEREBR REBERBEZLH, > son 100ml T
B LES AR DURALMIERAEMK IR IR EBEE
%o BN A GCEBKEEILESY 0 K E 6% - FIF
ZAaLSmey H-NIR EH R T %6 10 PEF LS Ta
B EM— 2 -

K 16 1o Ta s B4 (LA 1644 9a &R H)

% 9g 144 9a & # 100ml THF + » 8 F A A 25¢
mTRAAREREBR » BEBRBEELHE » A 100nl T
B LES AR DYRRALMEREM IR B EEE
%o B IFE G 6 EBKEBILASY o K F 95% - FTAF
BRI We H-NR TR AT w4 10 FRFHLEH Ta
B EM— 2
Tt 17 2- A %1, 9-= £ -9-[ (1S, 3R, 48) 478 & ~3-
(B FR)-2-ZFABRA-CH-Z4-6-8A(ILo4 D H

® &
0
H
N‘& '3\
/ 4 NH,
% N

no'  cH,oM
(Dt Ta B EHEHRALES 1
#% 150mg(0. 38mmol )4t 44 7a(R=H » R° =Boc)#w 3ml
2N HC1 #v 3ml THF > w#kiEH @R R E 6 L 6F - BB AR
5 THF » % 9KkE% A 2.5N NaOH#H pH 2 7> @A E
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20min A& BLE&E R ERAKEBR BIE > VEKEF
G eB - - LHEAEADAY 2nl KELE R FR8ab
4% 8 T3mg (69%) °
(2) RitsHh TdAEHEHEELEY 1!

#% 1. 2g(2. 42mmol )1t 44 Td(R=Boc’R’ =Boc)Auv 20ml
2NHC1 #= 20ml THF » so 4 H @R KB 8 /1 8F - BB AR
o THF» % GkE%&A 20ml 2 a3 > KE A 2. 5N NaOH
APHZE T TEREXEBR BE  VYEKRFIHEG EE
2ot EHAA N KBER  FRrEELE & 360mg
(54%) -
'HNMR (d°-DMSO, 300MHz): & =2.03 (m, .IH), 2.20 (m, 1H),
3.51 (t, 2H, J=6Hz), 4.21 (bs, 1H), 4.54 (s, 1H),
4.80-4.86 (m, 2H, =T # D0 % ), 5.08 (s, 1), 7.64 (s,
1H, T4 D:0 % %), 10.54 (s, 1H) -
T 18 2-84%-1,9-=&-9-[(1S, 3R, 4S)-4-& &
3-(BFA)-2-2 FABERA-GH-R45-6-8A(1LEWH 1)

ty R
0
H
N—&'}\
4'}‘ ) N

o' “CH0oM
# 312mg (0. bmmol )4t 4 # 6a(Ri=R:=t-BuMe:Si > R=H >
R" =Boc)&E# 15ml w &k ¥ > wHBEL 15ml > Aok
HETLCEATEHRBAEL  REARm & %4 REH
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fe 30ml EtOAc ' kie Mk kA pHHEE T4 » A4 & &
Bk MABBEALEREAIN LB RKEAILS
Mo kR T5%° PRAFAE AL A ey 'H-NMR BH BT 6 1T
PEIFHIESY 1 HETH — K -

T 19 ot 1 BB (ERAIAY 8a B RH)

% 9g 1t 4% 8a &» 200ml THF % > AwA 100ml 2N
HCl ABEMAERBR L B KERBERE &
Wi aeBEgKZMILsY 0 W FR 80% ATIFIZEAEI
Siey 'H-NMR B S E 6] 1T B3t 1 8B H
— g%

T 20 6o 1 o8B (EALS Y 9a B RH)

# 9g 144 9a & » 200ml THF % > se A 100ml 2N
HCl> ABEMAERBERL B > KERBERNE &
WHIFP GEE BAKZAAILESY W FE 8% ATAFAEALL
Sty 'H-NMR TR s Eepl 1T v HFwitddh 1l B H

® — 3 o o
%% F )

# B8 W02004/052310A2 prified F ok » A ¥ RIEE 4 Fo &
EATR AR EY 2-A KX 2414 A KR 47 Mitsunobu
RIE 5138 ehib A4 TBAF Biin# » & KAF 2 EH
& - HARBEHSRTAG T A THRARBESL
AHME ARAAETAAREY 2-A A 2LLAHRE
TABAF AT 2B EAAL bR B A -

&4 1
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9-[(1S, 3R, 4S)-4-RTA-—FAHAEX--(RTEA=-F &
BHAKA)FA-2-BFA-BARALA]-6-R-9H-R4-2-8 (L
2N R B

cl
N N
¢ ]
N N/)\NH
TBSO’
CH,OTBS
24

370mg(l. 0mmol) (1R, 3R, 4S)4-(Ix T HE = F A & &
F)-3-[(mTHE_FABAR)FTA]-2-F F A-FR/AEE
(/b &% 4a, Ri=R:=t-BuMe:Si) > 338mg(2. Ommol) 6-%&-2-
%k "E Z ob (JbA 4 23)#0 524mg PhsP(2. Ommol) E # 20ml (&
JE M FR P 0 o bml &K THF » A £-23°C » /& e 350 mg DEAD
(1.0mmol)/bml THF &% > WwB#% -23C#HFERE 3.5 /I
oA EFRBHGAR REARE AR THF 4o 10ml t-BuOMe
##F 5mnin> Ao 15ml BTk > HE S BIERERE
Mo BIREAER L B EE/EtOAC(3/1(V/V)) R
R FEHKHZHALSH 305mg(59%) -
% p 2
6-#-9-[(1S,3R, 4S)-4-5 K -3-(B F X )-2-% F A-B /&
A ]-H-2 e -2-B (b&4 25) 9 R #
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200mg (0. 38mmol )it 44 24 = # 10ml THF > Ae A 720
mg TBAF(w T X A 1b4%)(6mmol) » £ B ¥ # 1h TLC ZE s+
BAtseglk  REBEAEM THF > % G4 40ml EtOAc - &
20ml 7k #% > 484 NaCl > &K Na:SO« 32 4% > IR » B R AR
ke BEEARABEBAKRZAILSY 52ng(47%) -

S ZE 5] 3
2-& A -1,9-= £-9-[(1S, 3R, 4S)-4-58 % -3-(5& ¥ £)-2-
ZFABAA-CH-F4-6-8A(lbs4 ey E 4

Q

H
N‘&r}\
/ 2/ NH,
4@ N

o' “ch,oH

148mg (0. 5mmol )it &4 25 ¥ 4w 5ml 2N HCI #» 5ml
THF > BB H @D RRE 6 N BB AR THF - 22 4
KizkmA 2.5NNaOH A pH 2 7> £ 2K E 20 min > B & #7
KR FEAEAR AKE VERASHGLER -
tREMAY nl KBES 3886485 8mng(61%) -

Yo A L8y 5 & Tk Al 0 3 B W02004/052310A2 A
ey k- A PRBAARBITARAEY 2-A K F41E

89 95335



1588146

B R ‘H’IEdT Mitsunobu R & ° # 15 2| &9 1L & 4 & TBAF
AR E o RBAKBRFHNERFTF B REBHERFEE
Z 17% (A PR3 43) -
Szt ABAKA PR AA - KRR EHRE-6-

BUAX, °Z o4 # 4T Mitsunobu R J& fE # 45 &k £ (~100%) 3 A

BRI BHMADTREHRERESOLILBREIFE G KF
BIFEIRERS - AARTHB IS S=HREHEKR
BRAN 2% Bob > HRAAFANFT ETRER B BEZBG
EHAT BERSKE L EBEEEIKLEERK
[(BXEHERNAI]

&
[ 2B F%RRNA]
&
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P

%% 100131049 B FIEpEE K
1054 8 A 15 HEIEBHRE

t FHEHNER
I, —#EHR 1t me k-

H
O NW,NHz
N4
*/CH,0H

OH
1

BH AR TSR
® BALLH 6 RBEE K1 2o

X N _NRR'
/h/
>N

N

\BY

PR

Rifo ReFTAABE AR » £ & BHILHEAR T
(Dzd(iDDamlar ARER

(i) Rv v Re B BB/ LB B ¥ & - t-BuMe.Si ~
t-BuPheSi ~ (i-Pr)sSi s EtsSi : & #

(ii) Rifo R & B 45 3L 30:€ A t-BuMe:Si ~ t-BuPh.Si -
AFEBEA wWa®wH-2-5  XBRLTFARARAGKXY
BEA -BMEAXA-FEBEA-ZXFEX 2RPFRAAGFE
t-BuMe:Si ; K F

95335-C1 4 EJ& 1
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‘ % 1001310490 SEBFIeR TR
= 105 48 8 5 15 BEEHRE

(1ii1)) RiFAREAFEBRHEZEHBBEE M R T
FilAEARSKLZ—

EY "RAAEF  -Csli k- XEIFARAL
MARE XELORREAEZEAFTAL -CTAX B F
BEA CRiAF R ITRABEAKFR » 43 RK%&k Cie
CHPRRATAHAEAARE> T REAR s EH
FoR TURERRRE 23 KEE& -Com AR

AR CGouFRAEBZE  HEHARX RHFHR FTRBFAL
A XAHEF CeAE - -BRCoHARER C-uFr i
ak

d) ERiFRIABBEARERRIY R ABALELR
B Kb eh OMEREMRER  FEILEHT

®
5w
b
o

X _N

YNRR = ’ NRR'
T X
AR 43k N,,

¢”ICHZQR1 ¢’/CH20H

OR; OH
6 7

/

EP s X-Ri“Re~-R#F R Ww LA R
e) Bt T RKAFIA 1 HbH(BEXFF)

95335-C1 #5iE AR 2
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2 100131049 SRELFIEREEE
1058 A 15 HEERHE
H
/NI NRR' © NW/NHz
N XN N XN
Ly A LN
— P
¢ICH20H ¢’CH20H
OH OH
7 1

Ed s X-RFPR b s s K&
d ) ERFRHFTAEBEIRERLST > BLLESY 6
BeF TR ENRKEMAZESFINX 1 H1LS5 Y

@
\T,NRR \T/NHz
bs g
AR/ R \‘—N,
ﬁlcuzon, ¢"CH20H
OR, OH
6 1
HF¥F X -R"Re"RFR iz s » K&
P d)D)ERPR_F2-—BRFEBEA -RXBELEE
BRAAGEXFEHE - B RFHBAXBASERASF 1t
LB EBRREFISR I AEEBARREBL
oM T BKAEFEILESS ]
95335-Cl #5iEKR 3
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‘ 2B 100131049 SREEF| AR
' 10548 B 15 BEESRE

OH
8
4
R lmﬁg \;
XN _NRR' O N
X ,NVNRR g VNH?
NL\,N N NN N YN
L Lo, kR M
¢ Yo T e
OR, 9 OH

o
OR,
9
° EF X R-R-RFR HoLrmxs-

2. WHEHEMBEEE | AA M FE > £+ R RRT R
MEXAE » £ 5AFILBERFHE - t-BuMe:Si ~
t-BuPhsSi ~ (i-Pr)sSi #% EtsSi

3. WwHHEMNEBL 1 BRI F % EF RiFRTR
FME X ARE > £ 4 4% LkiEE t-BuMesSi~ t-BuPhSi -
FPHA  wawH-2-A  RELBARKAGET
B BE-A-FHEA ZEXFAIERARAADGS
t-BuMesSi

95335-Cl 5 EJR 4



1588 1‘46 £ 100131049 SREFFIH R
: 1054¢ 8 15 BEERRE

4, Y FEMNBER I RAENTZ > BT Rl ReEAT
BENLARBLERA R THAHLEABEZLZ —

&'HH\ u”,\ &-u”\ &u”[\
o P o) Jo
°~ 0~ o~

R3 R3 R3

O\/Si‘Rs
R4

B RAEET Coth - RAXBHFRAL

MER EATHRAAEETAA CARA B E

@ iR RFRBTUARAKRR 2HKE Cos
EAIAPIRAFAERERS TRAT S OEBT

5. W HEARBEARAMEDFTE 0 R F o R Rest
FABWEARELARAN AL FTHEMEL 2 —

% " & "y & "yl & a1
CH3 CH3 C

O\SI
H3

CH3CH3

®
6. ¥ HEAMELBE I EZE5BATEE—AmEFiE L

FhESHECF bbb 4 8itsb 5 ) RE L PP/
Et0:CN=NCO:Et % PhsP/i-Pr0:.CN=NCO:i-Pr # £ F ' £&
FRE-BARAFTE - SREBE TR
7. w9 FEABEE 1 EZE0BmPEE—FAmbiw i £
FPAESHEOF LW O M AELE RS AL -
TR -SABETHERE R BFIAEBHFATRAT
8. WH HANEBARE 1 E20BPEE—FEmrtiwFr &

95335-C1 #4#iEfR 5
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‘ 25 100131049 SREF|PFEE
- 105 47 8 A 15 BEEHRE

YESTHe) Pt THKBREBEERFESFALET
AR EKRBEERBERGRSBEH T BT -

9. Wwe FEHEBRE 1 E25BmBFPEE—BREN T E &
v AESHEA )P b6 HMIFEFRKBRT LS
BAEET AETH LHAWLAHRLRKGREH
¥ #A4T o

10w F EAKBAL 1 E5 5T EE—Fmlivy i £
PAESEA D  BEARERERKLY - RSB AL

® iy mBrEmEETRE -

1l ¥ EAMEBAE 1 E5BFPEE—BAMEN T L %
FiEO AT HH:

c) bbb 4R 2-ZABEMRESH-6-RA B4
249 5 4& PhsP/Et0:CN=NCO:Et 2 PhsP/i-Pr0.CN=NCO:zi -
Pr4 T  £2THF YA REF BB A4S 65
“d) BitbHm 6w TEAALE(TBAR) X BE#H L
PS TREREGAREL  F2LeH T
e) it T ABREFAT AW A%k RS
KAFEIRX L s -

12 e FEANERAE 1 E25BYEE B F i £
TRAIAOCHCLSWEARNLEFREPARELS TR D)
Fle)o

13. P HFHEHNEEBE | ZE5BFEE—FBARAS I L
TRAX G LEWERAREHAEZRETT R )-

4. P HEARBALE I E25APEE— At £

95335-Cl1 # ERR 6
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