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E. Vedejs et al., J. Org. Chem., 62, 8506 (2007)
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1) AlCl3, CHCl2OMe
    CH2Cl2, 0 °C

2) NH2OH·HCl
    NaOAc, MeOH, rt

    77% (2 steps)

SO2Ph

SO2Ph

toluene
reflux
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1) Raney-Ni, H2
    THF, reflux

2) n-Bu3SnH, AIBN
    toluene, reflux

    57% (2 steps)
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A. Padwa et al., J. Org. Chem., 74, 3491 (2009)
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PhMgBr, ZnCl2
cat. Pd(PPh3)4

THF
–50 °C to rt

85%

toluene-d8
reflux;

TMSCN
CH2Cl2

0 °C to rt

50%

K. S. Feldman et al., J. Am. Chem. Soc., 127, 4590 (2005)
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OMePh BF3•Et2O (1 eq.)
Et3SiH (2 eq.)

CH2Cl2
reflux

76%

(COCl)2
DMSO

CH2Cl2, -78 °C;
Et3N, 0 °C;

Ph3P=CHCO2Et

76%

pyrrolidine
derivative

1) PhMgBr (2.5 eq.)
    THF, rt

2) BF3•Et2O (4 eq.)
    CH2Cl2, 0 °C

71% (2 steps)
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M.-Y. Chang et al., Org. Lett., 12, 1176 (2010)
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1) Thioacetic acid
    PPh3, DIAD
    THF, rt

2)

    K2CO3, MeOH
             rt

Br

3) MoO2Cl2 (1.5 mol%)
    aq. H2O2
    acetone/H2O, rt
    47% (3 steps)

4) PtCl2 (10 mol%)
    ClCH2CH2Cl
    90 ºC, 52%
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P. W. Davies et al., Angew. Chem. Int. Ed., 48, 8372 (2009)
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Rh2(OAc)4
toluene, 60 °C;

 reflux;

DDQ, rt
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H. M. L. Davies et al., J. Am. Chem. Soc., 130, 8602 (2008)

K. V. Radhakrishnan et al., J. Am. Chem. Soc., 131, 5043 (2009)
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Pd(OAc)2, K2CO3, LiCl
toluene, 100 °C

93%

Me

O

Me

pyrrolidine
(1.5 eq.)

cyclopentadiene
(2.5 eq.)

MeOH
12 min, rt;

AcOH

1H-NMR
(CDCl3,

 300 MHz)
δ = 2.19 ppm

(s, 6H)
δ = 6.45 ∼
6.53 ppm
(m, 4H)

1) methyl acrylate
    neat, 80 °C, 12h

2) H2, cat. PtO2
    CH2Cl2-MeOH
          (1:4)
    86% (2 steps)
        dr = 1:1

3) LDA (1.2 eq.), THF
    –78 °C, 30 min;
    1,2-dibromoethane
    –20 °C, 2.5h, 98%
4) (PhSe)2, NaBH4
     EtOH, reflux, 2h, 93%

5) NaIO4, i-PrOH-H2O
    rt, 30 min; NaHCO3
    reflux, 99%
6) toluene, 140 °C
    24h, 94%

CO2MeH

MeMe

R. D. Little et al., J. Org. Chem., 49, 1849 (1984)
V. B. Birman et al., Org. Lett., 12, 3472 (2010)
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B. L. Pagenkopf et al., Org. Lett., 12, 3168 (2010)
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O 1) (MeO)3CH, TsOH, rt, 99%
2) TMSOTf, i-Pr2NEt
     CH2Cl2, 0 °C to rt, 98%
3) N2CHCO2Et, Cu(TBS)2*
    CH2Cl2, reflux, 8 h, 90%

4) MeCN, TMSOTf
    MeNO2, –40 °C, 95%

5) SeO2 (5.0 eq)
    dioxane, reflux
    24-40 h, 92%
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Q. Liu et al., Angew. Chem. Int. Ed., 46, 1726 (2007)
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xylene, 120 °C
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1) TiCl4, NaHCO3
    EtNO2, —78 °C, 46%
2) [VO(acac)2]
    TBHP, NaHCO3
    CH2Cl2, rt, 47%

3) TsOH·H2O
    MeOH, 40 °C, 67%
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H. Watanabe et al., Angew. Chem. Int. Ed.,49, 5527 (2010)
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MS 4A
TFA-CH2Cl2

rt; evap.;

NaHCO3
CH2Cl2, rt

74-98%

hν (254 nm)

benzene, rt

76%

LAH

THF, reflux

95%
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J. Aubé et al., Org. Lett., 5, 2577 (2002)




