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(crude, dr = 1:1)

1) Cl3CCN (excess)
    DBU (1 eq.)
    CH2Cl2, −20 °C to rt

2) Na2CO3 (2 eq.)
    o-xylene, 140 °C
    in a sealed tube
    58% (2 steps)

3) mCPBA (1.05 eq.)
    CH2Cl2, −20 °C
    97%

4) P(OMe)3 (excess)
    MeOH, reflux
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61%
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1) PhNCO
    Et3N
    benzene, rt

2) HCl in MeOH
    DCM, rt

    75% (2 steps)
    (dr = 4:1)
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THF, −78 °C

68%
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MeCN, 80 °C

67%
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benzene, reflux;
MeLi, 0 °C

92%
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Me + NaNO2
 (1.2 eq)

I2 (50 mol%)

DMSO, 90 °C

76%
Radical quenchers almost inhibit this reaction.
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DMF, 80 °C

77%
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Hex
1) Br2
    CH2Cl2, 0 °C

2) 
    
    MS4A
    MeCN-DMF, rt

    50% (2 steps)

HO

Hex

(EtO)2P CN
O

t-BuOK

DMF
−78 °C to rt

70% (98%ee)

N-O acetal
(C19H24BrNO3)

SiPh Li
Me

Me

CuCN
THF, 0 °C;

allene, –40 °C;

O

BF3•OEt2

–40 to 0 °C

Me3Al (2 eq)
CH2I2 (2 eq)

CH2Cl2
–60 °C to rt

58%  (2 steps)
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1) TMP, n-BuLi
    t-BuOMe, 0 °C to rt
    90%

2) 6.0 M HCl
    THF, 50 °C
    77%

H

3)                   , DMAP
    DCM, 0 °C to rt
    84%

4) P(OMe)3, reflux
    88%
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1) Zn
    AcOH-H2O (4:1)
    15 °C

2) NH3 aq.
    CHCl3, rt
    51% (2 steps)
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0 °C to rt
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TBA (15 mol%)

Et2O, –50 °C;
NaBH4, CeCl3·7H2O

MeOH, –50 °C

87% (96% ee)
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hv (310 nm)

solid state, 0 °C

76%
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CH2Cl2, 0 °C
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1) t-BuOOH
    VO(acac)2
    benzene, rt

2) TMSCl
    imidazole
    DMF, rt
    66% (2 steps)

TiCl4

CH2Cl2
–78 °C to 0 °C

68%
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CH2Cl2, rt

86%

H3PO4

CH2Cl2, rt

93%
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two tricyclic compounds
(one is an eimer of the other.)
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