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1) methyl acetoacetate
    NaH
    Pd(PPh3)4 (cat)
    THF, 55 °C, 74%

2) DMSO, H2O
    180 °C, 99%
3) H2NOH⋅HCl, NaOAc
    EtOH-H2O, 100 °C
    97%

4) pentafluorobenzoyl chloride
    Et3N, Et2O
    –78 °C to rt, 97%

5) Pd(OAc)2 (cat)
    P(p-tolyl)3 (cat)
    Et3N, DMF, 110 °C, 54%
6) KH
    1,3-diaminopropane
    65%
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C12H19NO
N
H

Me

Fürstner, A. et al. Angew. Chem. Int. Ed. 44, 2777 (2005)
Fürstner, A. et al. Chem. Eur. J. 13, 1929 (2007)
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W. R. Roush et al., J. Am. Chem. Soc., 128, 15960 (2006)
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CH2Cl2, –78 ºC;

TfOH, –45 to 0 ºC
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+

3) 
                                                  
                                    

    (2.5 equiv)
    BF3·OEt2 (1 equiv), 
    CH2Cl2, MS 4A, –78 °C
    48% (dr > 20:1)

4) TBAF•3H2O (excess)
    DMF, 90 °C
    85%

1) (MeO)3CMe
    EtCO2H
    toluene
    110 °C

2) DIBAL (1 equiv)
    toluene
    –78 °C
    81%C10H16O3
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rt, 12 h

72%
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B. M. Stoltz et al., J. Am. Chem. Soc., 125, 13624 (2003)

M. C. Pirrung et al., J. Am. Chem. Soc., 103, 82 (1981)

O

OEt

MgBr

THF

1)

2) HCl, H2O
    90% (2 steps)

1) hv, hexane
    77%

2) CH2PPh3, DMSO
    70 °C, 77%

p-TsOH

benzene
reflux
98%

T. Rovis et al., J. Am. Chem. Soc., 2006, 128, 16480.
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Ph Cl
N OMe LDA (2.2 eq)

THF
–78 °C; rt

76%
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N

Ph
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K. Oshima et al., Angew. Chem. Int. Ed. 42, 5613 (2003)

CO2Et
NO2BF4

CH3CN
–16 °C

17%

J. A. Murphy et al., Tetrahedron Lett., 36, 3039 (1995)
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S. J. Danishefsky et al., Angew. Chem. Int. Ed., 46, 1444 (2007)
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t-BuLi (2 eq.)

� THF, –78ºC
94%

TFA

CH2Cl2
0ºC to rt

95%

CSA

Toluene
reflux
52%

N
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Hg(OCOCF3)2

CH2Cl2
–40 ºC to rt

54%
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R. D. Bach et al., J. Am. Chem. Soc., 116, 9921 (1994)
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hv

benzene
6 h

86%

O2N

CHO

                                                        
D. Gravel et al., Can. J. Chem., 61, 400 (1983)

BrCH2SO2N

Pd(OAc)2, K2CO3
P(2-furyl)3

DMF, MS4A
100 °C

67%

1) NBS, hv
    CHCl3
    58%

2) DBU  
    MeCN, heat
    80%

hv, 350 nm

acetone

   52%

NH

S
O O

HH
Bicyclic

Compound

L. A. Paquette et al., Org. Lett., 6, 1313 (2004)
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1) n-BuLi (1.1 eq)
    THF, –78 °C

2)

   –78 to –10 °C
    95%

Me2AlCl (1.1 eq)

CH2Cl2
–78 to 0 °C

91%

A. B. Smith, III et al., J. Am. Chem. Soc., 123, 10942 (2001)

Cl
Me MgCl

hν

hex/CH2Cl2, rt

98%

1) p-TsOH
    THF/H2O, rt
    85%

2) (Imid)2C=S
    DMAP
    THF, reflux
    85%

n-Bu3SnH
AIBN

PhH, reflux

92%
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CO2Me

M. T. Crimmins et al., J. Am. Chem. Soc., 120, 1747 (1998)

PhSAc + Cl2Nt-Bu
benzene

reflux

A

OH
A (1.5 eq)

DBU (2.0 eq)

CH2Cl2
–78 °C

quant

O

T. Mukaiyama et al., Bull. Chem. Soc. Jpn., 75, 223 (2002)
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