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1) EtSO2Cl, Et3N (2 eq)
    THF, 0 °C, 70%
    
2) n-BuLi (1 eq), THF, –78 °C;
    MoO5·HMPA-LDA in THF (1.1 eq), –78 °C;
    rt ; water, 45 °C, 81%

1) NaNO2, aq AcOH, 10 °C
2) PPh3, Et2O

3) Cl3CCHO, toluene, reflux
4) Oxone, K2CO3, H2O-CHCl3, 0 °C

Reagent A

1) A, CH2Cl2

2) TFA
3) NIS (2.5 eq)

S

O

1) CH2N2 (gas), Et2O, –78 °C, 87%
2)                             , CH2Cl2, reflux, 63%

3) TFA, CH2Cl2, 70%
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P(OEt)3 (1 eq.)

40 to 100 °C, 1 hr
A

99%

LDA, THF, –78 to 0 °C;
A, Pd(PPh3)4, rt, 3 hr;

NaOH, EtOH-H2O
reflux, 24 hr
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79%

1) LAH

2) HCO2Et

hν

A
76%

HCl (g)
MeOH;

I2
acetone/H2O

(E:Z=59:41)

1) Ca(OCl)2, CO2, H2O
    CH2Cl2, 65%

2) cat. Pd(OAc)2, Ph3P, AcONa
    150 °C, 66%

3) Lawesson's
    reagent

PhMgBr (2.2 eq)

THF
–42 °C to rt
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1) N2CHCO2Et, CuSO4, PhH, 65%
2)                  , KF, 18-crown-6, MeCN, 82 °C, 95%

3) NaOH / H2O, MeOH, THF, 60 °C
4) ClCO2Et, Et3N, THF; NaBH4, THF / H2O
5) TFA, CHCl3, 43% (3 steps)

aq. glutaradehyde (2.5eq)
 pH3.5 , TolSO2Na ; ZnBr2

R : TolSO2

1) CH2N2 (ex.), CH2Cl2

2) mCPBA, CH2Cl2, – 10 °C
Cl

O
OMEM

OH t-BuOOH
cat. VO(acac)2

CH2Cl2
0 °C

toluene
110 °C

48 h

OHC

MEMO

OH

H

OH

56% (2 steps)

O

N
Ph OCH2OCH3

n-Bu

OCOi-Bu

CH3

1) BF3•OEt2 (3 eq), PhSH (5 eq)
    CH2Cl2, rt, 1.5 h, 57%

2) W-lump, O2, rose bengal
    CH2Cl2, 3h, 35% O OH3C

n-Bui-BuCOO
Ph


