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1) Et3N*, TMSOTf*
    Et2O, –20 °C to 0 °C
    97%

2) BzF*, TBAF*
    THF, rt, 90%
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P. Vogel et al., Org. Lett., 6, 1053 (2004)

3) cat. Tf2NH
    allylSiMe3*
    CH2Cl2-liq. SO2
    –78 °C;

    evaporation;
    Et3N*, TMSOTf*
    MeOH, –78 to –50 °C
    68%

    *theoretical amount: 1 equiv
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1) toluene
    110 ºC 

2) TBSCl, DMF
    imidazole
    91% (2 steps)

3) MeOTf (1.0 eq)
    CDCl3

4) CsF in DMF
    CH2Cl2 (0.02 M), rt
    89%
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P. A. Wender et al., Org. Lett., 9, 1829 (2007)
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K. Kanematsu et al., Tetrahedron, 51, 3499 (1996)
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1) mCPBA
2) Ac2O, Py, DMAP

    81% (2steps)

3) TMP, DMSO, Δ

    26% O
O

O
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D. Trauner et al., Org. Lett., 8, 5901 (2006)
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1) Pd(PPh3)4 (5 mol%), PhI
    CO (200 psi), CO2 (200 psi), Et3N
    100 °C, 77%

2) BBr3, CH2Cl2, –78 °C
3) o-NO2PhSeCN, P(n-Bu)3, THF
4) H2O2, THF, 73% (3 steps)
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K. C. Nicolaou et al., Angew. Chem. Int. Ed., 46, 4708 (2007)
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1) MeMgBr, Et2O, 0 °C
2) MCPBA, CH2Cl2, 0 °C

3) CH(OMe)3, BF3⋅Et2O
     CH2Cl2

    c.a. 86% (3 steps)
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THF
–60 °C to rt;

then air

84%
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Norbert D. Kimpe et al., Synlett, 741, (2007)

M. Murakami et al., J. Am. Chem. Soc., 127, 1390 (2005)
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2.5 mol% [RhCl(C2H4)2]2
5 mol% (R)-BINAP

ArB(OH)2

dioxane
100 ºC, 2 h

Ar = 3-ClC6H4 80%, 94% ee

1) hν (500 W halogen lamp)
    cyclohexane
    reflux, 71%

2) hν (125 W Hg arc lamp)
    TEMPO, toluene
    rt, 83%
3) mCPBA, CH2Cl2, 84%

R. S. Grainger et al., Angew. Chem. Int. Ed., 46, 5377 (2007)
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1) NaH,
    
    THF

2) TsOH, toluene
    reflux, 73% (2 steps)
3) 
                   , toluene
                   140 °C, 86%
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     MS, CH2Cl2
   
     71%

2) DMTSF*
    MeCN, –40 ºC;
    
    Et3N

    67%

3) TsOH

    THF

    72%
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* Dimethyl(methylthio)sulfonium
  tetrafluoroborate
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A. Padwa et al., J. Org. Chem., 70, 5197 (2005)BF4

M. Balci et al., J. Org. Chem., 72, 3353 (2007)
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(theoretically 2 eq)

Mn(OAc)3·2H2O (2 eq)
AcOH, 50 °C
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CO2Me

LDA, THF, –78 °C;
PhNO, –78 °C;

LiOH
dioxane-H2O

30 °C

75%

H2O2, NaOH

Et2O-H2O
0 °C to rt;

H2SO4 (aq)

68%

1) 
    CuBr·Me2S, 
    THF-Me2S
    –40 °C to rt

2) 4.5 mol% HNTf2
    DCE, 70 °C
    81% (2 steps)
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H. Yamamoto et al., J. Am. Chem. Soc., 129, 9534 (2007)
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t-BuOK (2 eq.)

THF
–78 to 40 ºC;

Br2 (1 eq.)
pentane

40 ºC

67%

NaOH (6 eq.)

DMSO-H2O
O2

70 ºC

79%

1) CH2N2, Et2O
    0 ºC

2) NaBH4, MeOH
    0 ºC
    84% (2 steps)

A. Krief et al., Tetrahedron Lett., 43, 6167 (2002)
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Silica gel

CH2Cl2

40%
(R=Me)

Silica gel

CH2Cl2

40%
(R=t-Bu)

CO2R CO2Me

A. E. Nadany and J. E. Mckendrick, Tetrahedron Lett., 48, 4071 (2007)
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THF, 0 ºC;

(PhO)2P(O)Cl, rt;
NaN3, DMF

50%

C10H12N2
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Et2O, rt

72%
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H. Heimgartner et al., Helv. Chim. Acta, 75, 1866 (1992)
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Br1) K2CO3
    CH3CN
    98%

2) LiBH4
    MeOH-Et2O
    95%

1) (COCl)2, DMSO
    Et3N, CH2Cl2, −78 °C

2) PH3P=CH2, THF
    −78 to 0 °C
    85% (2 steps)

1) Pd(PPh3)4 (5 mol%)
    ZnEt2 (6 eq)
    Et2O-hexane
    ; I2, 91%

2) NaCN, DMSO
    77% N

Bn

CN
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T. Cohen et al., Org Lett., 9. 3825 (2007)
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