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80% (2 steps)

T. H. Lambert et al., J. Am. Chem. Soc., 134, 18581 (2012)
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D. Y. Gin et al., Org. Lett., 7, 3323 (2005)

A. L. Zografos et al., Org. Lett., 15, 152 (2013)
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E. C. Taylor et al., J. Org. Chem., 37, 2797 (1972)
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1) p-TsOH•H2O
    MeOH-H2O, reflux
    70%

2) toluene, reflux
    64%

1) K2CO3
    MeOH, reflux
    88%

2) SmI2
    THF, rt
    64%
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J. D. White et al., Org. Lett., 3, 413 (2001)
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Me vinyllithium
THF, –78 °C;

2,3-dibromopropene
–78 °C to rt

79%

nBu3SnH
AIBN (cat.)

benzene
reflux

81%
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TBSO Me
Me

J. L. Mascareñas et al., Org. Lett., 3, 1181 (2001)
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1) CSA, benzene, 70 °C, 63%
2) PhC(O)CH2OTf
    2,6-lutidine, CH2Cl2
    0 °C to rt, 87%

3) reagent A
    benzene, hν; evap.;
    TBAF, THF, –18 °C
    74%
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THF;
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reagent AEtNO2

E. Vedejs et al., J. Am. Chem. Soc., 111, 8430 (1989)
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DMSO, rt

73%

* theoretically 2 eq.

M. Yamashita et al., Org. Lett., 14, 6048 (2012)
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W. Lupton et al., J. Am. Chem. Soc., 135, 58 (2013)
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THF, –78 ºC to rt
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Ar = 4-CH3OC6H4

K. Takeda et al., Org. Lett., 1, 677 (1999)

LDA
1-acetylcyclopentene

THF, –80 °C;
SM, –80 to 0 °C

48%

OEt

TBS

1) BrCCl3, DBU
    CCl4, hν, 85%

2) nBuCu(CN)Li
    THF, –80 to –30 °C;
    0.06M AcOH in THF
    80%

O

TBSO

nBu

M. Harmata et al., Org. Lett., 12, 5668 (2010)
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J. S. Madalengoitia et al., Org. Lett., 6, 3409 (2004)
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3-butenylamine

THF
0 °C to rt

63%

Tf2O, pyridine

CH2Cl2
–78 °C to rt

75%

toluene

130 °C
(sealed tube)

96%

N
Tf

A. Padwa et al., Org. Lett., 5, 189 (2003)

1) O3, i-PrOH, –2 °C;
    NaBH4, NaOH/H2O, rt
    90%

2) MePh3PBr+I-, NaH
    DMSO, 60 °C;
    SM, rt to 60 °C
    29%

chloramine-T
    PhMe3N+Br3- (0.1 eq.)

MeCN, rt

75%

O

NHTs

(±)-α-pinene

L. Fu-Chu et al., Synth. Commun., 25, 3837 (1995) 
S. Chandrasekaran et al., J. Org. Chem., 78, 380 (2013)

E:Z = 1:1
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W. Xia et al., Chem. Commun., 48, 3560 (2012)

hν, Pyrex

benzene

62%
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(1S)-(–)-β-pinene
Hg(NO3)2, CH2Cl2

–40 ºC to rt;

NaBH4, NaOH
MeOH

0 ºC to rt

39%

conc. HCl

reflux

59%
HN

NH

C. H. Heathcock et al., J. Org. Chem., 58, 564 (1993)


