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OMe LTMP (2.2 eq)* )§

| n-BuMgBr (1.0 eq) N
|
F’h)\/CI F>h)\7L Ph

THF
—78°Ctort

84% * theoretical amount: 1 eq

H. Shinokubo, K. Oshima et al., Chem. Lett., 33, 122 (2004)
MeS

N . 1) LilMegAISPh] 1) m-CPBA
A NHFmoc THF, 36 h EtOAc, -78 °C, 1 h
O

2) piperidine 2) benzene, reflux, 18 h
~COzMe THF, 2.5 h 3) TFA, CHCls, reflux, 1 h

\E@ 71% (2 steps) 70% (3 steps)

D. J. Hart, N. A. Magomedov et al., J. Am. Chem. Soc., 123, 5892 (2001)

BugSn -~

~7"SnBus, (1.3eq) HO OH

Pd(PPhs), (20 mol%) TMS

benzene
90°C,6h H

62%

P. Klotz et al., J. Am. Chem. Soc., 123, 12107 (2001)

NO, R :/On-Bu 1) phenyl thionochloroformate

i —70° DMAP, pyridine N
Meozc\/\/"’ MesAl, toluene, =70 °C py

H H
2) Raney-Ni, H,, MeOH 2) n-Bu3SnH, AIBN, benzene, reflux
3) LiAIH,, THF, reflux

5 S. E. Denmark et al., Angew. Chem. Int. Ed., 41, 4122 (2002)

O._ OFEt o
PPhg (1.2 eq)* OFt
! o) AcOEt, 110 °C I

)k (sealed tube) o~ ~Ph
0] Ph

72%

* theoretical amount: >1.0 eq

M. J. Krische et al., J. Am. Chem. Soc., 126, 4118 (2004)
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1
1) TsCN, rt; 3) Bry
ACOH/HQO CH2C|2, rt Br
63% quant.
@ BnN-
2) KOH; BnBr 4) DBN, 120 °C
DMSO, rt 81% @)

71%
Barry B. Snider et al., J. Org. Chem., 50, 1983 (1985)

1) hv, \)Loms 4) TBAF, MeOH-THF, 85%
OTBS  benzene, 34% 5) n-BuzP, CCly, 92% -
2) DIBAL, MeOH, 0 °C, 60% 6) Nal, K,CO3, CH5CN OH H
3) Ac,0, EtzN, THF 70 °C, 72% o
Ph DMAP, 87%

E. Vedejs et al., J. Am. Chem. Soc., 112, 4351 (1990)
E. Vedejs et al., J. Org. Chem., 69, 5159 (2004)

3
H o NC_ OAc
COEt ) pA; Mel y
; NaOH ; THF, —78 °C, 88% € CO,Et
O EtOH 2) KCN, DMF
0] 65% o 40 °C, 98%
3) Ac,0, Py, 85%
2
B. Zwanenburg et al., Tetrahedron, 47, 1495 (1991)
B. Zwanenburg et al., Tetrahedron, 41, 963 (1985)
4
OMe 1) Cl3CCOCI, Zn(Cu) OMe
3 , £ZN(GU
MeO Br\/\s/tol THF, 0°C MeO
o 2) Al(Hg), THF-MeOH-H,0 H o
NaH 3) n-BuzSnOTf (1.2-1.5) o
CO.Et THF toluene, 50 °C co.0T
t
CO,Et 2¥ CO.Et
5 J. P. Marino et al., J. Am. Chem. Soc., 110, 966 (1988)
Ph——Pnh
Cr(CO)s 1% aq. dioxane Ph SET Ph
OMe 780/0 R
Ph OMe Ph OMe

W. Herndon et al., J. Am. Chem. Soc., 114, 8394 (1992)
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ol ol

.0 Bry; .0

KHMDS
72 %
D. F. Taber et al., J. Org. Chem., 64, 9673 (1999)
1) ag. HCI, THF
1) aq. HCI 1) ethylene glycol, H* : (dqeprotection 0
r, 36 h tetra (protection) and ...) @) “\
cyclic N
A~~_Br |[compound ] 2) mCPBA 2) aq. NaOH
o N 2~ (epoxidation) MeOH HO
3) LiBH,
NaH, DMF A .
3) v, THF (opening of epoxide)
K. J. Wiesner et al., Tetrahedron Lett., 54, 5643 (1968)
CHO W(CO)S'THF (10 mol%)
@ n-butyl vinyl ether
N THF \
S rt s
n-Pr H
94%
N. lwasawa et al., J. Am. Chem. Soc., 123, 5814 (2001)
o) CONH/-Pr
N/i—Pr t-BuLi, DMPU, —78 to 20 °C ;
hv, =78 °C
)\Ph Ph
80%, >99% ee
J. Clayden et al., J. Am. Chem. Soc., 125, 9278 (2003)
FtOC, CO-Et NiCly(PPhg), (5 mol%) 0
O Zn (1.2 eq), ZnCl, (1.2 eq)
+
)ﬁ ‘ ‘ MeCN, reflux = CO,Et

CO,Et
58% E:Z=71:29

K. Odashima et al., J. Am. Chem. Soc., 124, 12060 (2002)



