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H4N2, H2O;

KOH

82%

220 °C

Et3N, toluene
microwaves

87%

L. Barriault et al., Org. Lett., 7, 4589 (2005)
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T. Oshima et al., J. Org. Chem., 70, 8364 (2005)
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1) t-BuLi
    THF-HMPA, –78 °C;
    PhCHO, –78 °C to rt, 57%

2) mCPBA, CH2Cl2;
    aq. H2SO4
3) aq. H2O2
    30% (2 steps)

K. Utimoto et al., Bull. Chem. Soc. Jpn., 67, 1694 (1994)
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1) cyclooctyne, Δ
2) hν
3) toluene or xylene, Δ

4) m-CPBA (1 eq)
5) hν
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W. Tochtermann et al., Eur. J. Org. Chem., 4231 (2005)

N
O1)          , CH2Cl2, rt

    60 hr, 65%

2) DMSO, 100 °C
    5 hr, 83%

N CO2Me
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A. de Meijere et al., J. Org. Chem., 64, 755 (1999)

1) KOH, MeOH
    85 °C
    
2) acidic resin
    CH2Cl2, rt

        , Na2CO3

CCl4, 170 °C
Cl
ClCl

Cl C6H7ClO2

(conteining
cyclopropane

ring)
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D. A. Evans et al., Angew. Chem. Int. Ed., 44, 6038 (2005)
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1) Raney Ni, H2
    EtOH, 74–96%

2) HCl
    MeOH, 70 °C
    96%

HBr, AcOH, CH2Cl2;

MeOH, NaOH

95%

N OH
Me

O

HH
tetracyclic
compound
(except Bn)

P. A. Wender et al., Org. Lett., 2, 2323 (2000)
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(2 eq)
(Cp)2TiCl2

THF
–40 °C to rt

MgBr
CHO

OBn
1) Ac2O, Et3N
    DMAP, CH2Cl2

2) NaCN
    DMSO
    130 °C

LDA

THF
–78 °C

[Rh(CO)2Cl2]2
(0.5 mol%)

toluene
reflux

iPr Me

TMS

HO
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A, p-TsOH•H2O
MgSO4

CH2Cl2, –20 °C

75%

10 mol% SnCl4

CH2Cl2/CH3CN(1:1)
–50 °C

88%

hv

1,4-dioxane
rt

66%
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L. E. Overman et al., Org. Lett., 2, 2683 (2000)

OBn

SiH(t-Bu)2

SiOBn(t-Bu)2Si(t-Bu)2

AgO2CCF3

(> 2 eq)

K. A. Woerpel et al., Org. Lett., 7, 5531 (2005)
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1) LDA, THF, –78 °C;
    cyclobutanone
2) Ac2O, DMAP, Py

3) basea, THF
    93% (3 steps)

a: N-lithio-2-piperidone or lithium diphenyl amide
b: theoretical amount: 3 eq

H3PO4
H2O

AcOH
reflux
99%

O

CN
LiCH2CN (5 eqb)

THF
–78 °C to rt

91%

T. Satoh et al., Tetrahedron Lett., 46, 3767 (2005)
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