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1) NH4OH, 62%
2) PhCOCH2Br, 2,6-lutidine
    toluene, ∆, 26%

3) 
    tetralin, 205-208 °C, 52%

PPh3 (2 eq)
CCl4 (2 eq)
Et3N (2 eq)

CH2Cl2
reflux

1) RCOCl
    CH2Cl2

2) TsCl (20 mol%)
    Et3N, CH2Cl2

1) Br2, MeOH-ether
    –35 °C, 30 min, 73%

2) 2% H2SO4
    rt, 90 min, 30%

1) LDA (1.1 eq), THF, 0 °C;
    TBSCl (1.5 eq), –78 °C, 73%

2) LDA (3.3 eq), THF, 0 °C;
    TMSCl (3.5 eq), 65%
3) 200 °C, 82%

Et2NH

rt
85%

LDA; MeI
THF

–78 °C to rt
68%

MeMgI, Et2O

reflux
95%
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1) t-BuOK
    THF, 0 °C

2) Lawesson's rgt
    THF, rt

3) P(OMe)3

    reflux

1) NaOEt, MeI
2) conc. HCl; NaOH

3) MeLi
4) conc. HBr

CO2Et

OH

O

H

CO2Et

2)

    CH2Cl2, 0 °C

3) benzene, 65 °C

Me O-

Mo(CO)5

O

N3

Et3N

MeOH
N

MeHS SH

N CH2
-

Li+
1)

2) Lawesson's rgt
3) BrCH2COPh
    Et3N

O O

N

S

Ph

Me4N+

1) Tf2O, pyridine

    CH2Cl2, 0 °C
Me
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1) BSA (3.0 eq)
    ethyl vinyl ether

2) MeOH/CH2Cl2

3) LHMDS, AcCl
    THF, –78 °C

4) butyl vinyl ether
    toluene, reflux

BSA = N,O-Bis(trimethylsilyl)acetamide

1) Rh2(OAc)4, solvent

2) TFA, EtOH
    quant. (2 steps)

TFAA, Py

PhH, 80 °C

t-BuOK
t-BuOH-THF

70%

O3, NaHCO3
MeOH-CH2Cl2

–770 °C;

Ac2O, Et3N, DMAP
benzene, reflux

1) mCPBA (1 eq), CH2Cl2, rt, 86%

2) AcCl, CH2Cl2, 40 °C, 71%


