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1) O2, Rose Bengal; Me2S
    CH2Cl2-MeOH, –78 °C, 5 h

2) CF3CO2H
    CH2Cl2, rt, 14 h

    62% in 2 steps
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CHCl3
–20 °C, 48 h

92%

SmI2 (4 eq), t-BuOH

THF
0 °C, 10 min

60%

NO2 t-BuOK (in t-BuOH)

THF
0 °C to rt, 0.5 - 1 h

78%

HO Cl

O
O OMe

OPd(dba)3•CHCl3 (2.5 mol%)
diphenylphosphinoethane

methyl acetoacetate
THF, rt

silica gel

75%
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Li–SiMe2Ph
THF, –78 °C;

–78 to –20 °C
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BnPh3P, DEAD

THF, –80 °C

98%

1) TFA, rt, 96%
2) KOt-Bu, MeOH, 93%

3) PhSH, DIPEA
    DMF, rt, quant.
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1) BzOCH2CHO
    BF3•OEt2, CH2Cl2
    –23 °C, 71%

2) mCPBA
    CH2Cl2, rt, 87%

3) LHMDS; PhSeCl
    THF, –78 °C, 88%

4) O3; Py, CH2Cl2
    –78 °C, 80%
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MeO2C

OH

H

H
dr=12:1

5) NaOMe

    MeOH, rt
    83%

OO2S

ClBr
OBr

AlCl3, CH2Cl2
rt, 87%

1)

2) HS SH

p-TsOH, benzene
reflux, 87%

3) Zn
    THF-phosphate buffer
    rt, 80%

4) xylene
    reflux, 74%
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5) BF3•OEt2 
    CH2Cl2
    rt, 93%

6) DMAD
    toluene
    reflux,  83%
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pyridine
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HPh Ph CO2Me

(Me2Al)2Se
anthracene

toluene
100 °C

O OMe

toluene
160 °C
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1) Me2NCH(OMe)2
    dichloroethane;
    evaporation;
    Ac2O, 100 ºC, 68%

2) LHMDS, t-BuOOH,
    THF, 0 ºC, 77%
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LDA, DPPCl*, THF;

NaN3, DMF

83%

1) BF3·OEt2, THF, 70%
    (isolated as salt)

2) 30% aq. NaOH, 68%
3) H2O, THF, reflux, 82%
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1) i-AmONO, t-BuOK
    t-BuOH, rt
    o.n., 79%

2) aq. NH3, NaClO
    MeOH-H2O
    0 °C to rt
    6 hr, 55-64%

3) hν
    dioxane-Et2O-H2O
    48 hr

4) CH2N2
    MeOH-Et2O (3:1 v/v)
    rt, 1 hr
    39-41% (2 steps)
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(*DPPCl = diphenyl phosphorochloride)
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OO3, vinyl acetate (7 eq), –78 °C, CH2Cl2;

CH2Cl2, reflux, 12 h, a (56%), b (26%)
Hexane, reflux, 12 h, a (15%), b (63%)

a b

Me CO2tBu
THPO

Me

OH TsOH, MeOH;

TsOH, benzene
reflux

1) MeNO2, TritonB

2) TiCl3, Et3N
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1) MeN3, toluene, rt, 73%
2) hν, pyrex, dioxane, 89%

3) methyl acrylate
    hν, quarts, dioxane, 59% N

Bn

N
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MeO2C Me




