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G. E. Keck et al., J. Org. Chem. 63, 9164 (1998)
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A. Padwa et al., J. Org. Chem. 65, 2368 (2000)

1) ClCOCH2SEt (1.1 eq)
     benzene, reflux
     98%

2)  NaIO4 (1.1 eq)
     MeOH-H2O
     96%
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64%
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35 °C
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P. J. Reider et al., Chemtracts 16, 579 (2003)
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HHO OH1) Cu(acac)2, toluene
    85 °C, 58%
2) L-selectride, <88%

3) Hg(O2CCF3)2
    AcOH, TFA, CHCl3;
    AcOOH, 81%

85% ee
F. G. West et al. Org. Lett., 4, 2813 (2002)

* Product of 1) was found to be 77% ee.
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1) (COCl)2, CH2Cl2; SnCl4
    53%

2)                          ,Rh(OAc)2

    benzene
    80%
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A. Padwa et al., J. Org. Chem., 61, 73 (1996)
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Cl EtO2C NHBz 1) P(OEt)3, reflux
    4 h, 68%

2) K2CO3, CH3CN
    reflux, 3 h, 80%
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M. L. Gelmi  et al., J. Chem. Soc. Perkin Trans. 1, 969 (1993)
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1) (CH2OH)2, p-TsOH(cat.), toluene, reflux, 77 %
2) LiAlH4, THF, reflux, 95 %

3) PhSO2Cl, Et3N, CH2Cl2, 0 °C - rt, 82 %
4) Li, NH3, tBuOH, THF, —78 °C, 76 %

K. Ogasawara et al., Org. Lett., 4, 4515 (2002)
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CrO3 (3 eq)
Bu4NIO4 (3 eq)

–40 °C, 10 min
97%
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P. L. Fuchs, Org. Lett., 6, 1437 (2004)
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THF
rt, 2 h

80%

(1.1 eq) HCO2H (xs)

toluene
reflux, 30 min

65%

NH
O
Br

W. W. McWhorter, Jr., et al., Org. Lett., 5, 333 (2003)
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1) cyclopentadiene
    Et3N

2) NBS, hν
    CCl4, 80 °C

t-BuLi, Ti(OiPr)4

–80 °C

R. Sigrist et al., J. Chem. Soc. Chem. Commun., 944 (1986)
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NC

TMS

OCO2Me (2.0 eq)
TMSN3 (2.0 eq)

Pd2(dba)3• CHCl3 (2.5 mol%)
P(2-furyl)3 (10 mol%)

toluene
100 °C, 1 h

59%

MeMgBr (4.0 eq)

THF
0 °C to rt, 4 h

93%

N
H

TMS

Y. Yamamoto et al., J. Am. Chem. Soc., 124, 11940 (2002)
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1) NaH, benzene, 100 °C
2) KOH, 75% (2 steps)

3) (CH2O)n, MeCN, 80 °C
4) LDA, NCCO2Me, –78 °C
5) 10% HCl-MeOH, 70% (3 steps)
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F3COCHN Ot-Bu

OHCO2Me

L. E. Overman et al., J. Am. Chem. Soc., 117, 5776 (1995)

Cl Cl
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NaH, CS2

DMF-benzene;
115 °C

63%

aq. NaOH
cat. BnEt3NCl

CHCl3

82%

OPhCl mCPBA (1 eq)

CHCl3
0-5 °C

CCl4
reflux

70% (2 steps)

Cl S

O

S

O
OPh

K. C. Majumdar et al., Synth. Commun., 34, 2159 (2004)

O Si H
OH OH OH

1) Rh(acac)(CO)2 (3 mol%)
    CO (1000 psi)
    PhH, 60 °C

2) H2O2, NaHCO3
    THF/MeOH, Δ 65%

J. L. Leighton et al., Tetrahedron, 59, 8889 (2003)

dr = 93:7

CF3CF2 CO2Et

OH

Na2CO3, Et3N

Et2O, 3 days

1) I2, Na2CO3•5H2O
    CH2Cl2
    
2) DBU, PhH
    reflux, 1 hr

O
O

CF3

CO2Et

C.-M. Hu et al., J. Org. Chem., 62, 4147 (1997)
J.-P. Bégué et al., J. Chem. Soc. Perkin Trans 1,  2787 (1993)
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Schroder, G. et al., Angew. Chem. Int. Ed., 2, 481 (1963)
J. F. M. Oth et al., Angew. Chem. Int. Ed., 6, 414(1967)

hν

Et2O
rt, 1 d

20% overall

100 ºC, 5 d

20-25%

1) acrolein, rt

2) hv, Et2O, 31%

1) O3, CH2Cl2, – 78 °C; Me2S, 85%
2) LiEt3BH, THF, 0 °C, 85%

3) Li, ethylenediamine, 37%
    + regioisomer, 26%
4) (COCl)2, DMSO, CH2Cl2, 
    – 50 to – 60 °C; Et3N, – 50 to – 60°C
    80%

O O
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Br

H2N NH2

S
1)                    , DMSO;
    aq. NaOH

2) NaOH, THF, rt;
    n-BuLi, –78 °C;
    3,4-dimethoxybenzaldehyde;
    conc. HCl, 40%

3) 40% AcOOH, quant.

4) methyl acrylate,
    di-n-butyl phthalate    
     200 °C, 75%

O

O CO2Me

OMe
OMe

J. Mann et al., J. Chem. Soc., Chem. Commun., 430 (1982)

R. Gleiter, Eur. J. Org. Chem., 171 (1998)

NHCOCF3
N

H1)  HCl, AcOH

2) K2CO3
    aq. MeOH, 50 °C
    82%

3) H2/Pt
    (reduction of 
    hemiaminal)

4) LAH
    THF
    52% (2 steps)

Y. Ban et al., Tetrahedron. Lett., 4249 (1983)
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Bu3Sn SnBu3

O
SnBu3

PhI(CN)OTf
CH2Cl2;

concentrated at –40 °C;

TolSO2Na
DME, reflux

N

Bu3Sn SnBu3

O Ts

K. S. Feldman et al., J. Org. Chem., 69, 7928 (2004)


