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mCPBA (1 eq)
CH2Cl2, 0 C;

Ph3PAuNTf2
(5 mol%)

0 °C

87%
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O

L. Zhang et al., J. Am. Chem. Soc., 131, 8394 (2009)

Bn
O

OTBS

O

O

Bn

Ph

Me
Me

Ph

O

Cl

Et3N, THF
0 °C to rt, 16 h

92%

DIBAL (1.5 eq)
CH2Cl2, –78 °C;

Ac2O, Py, DMAP
–78 to 0 °C

99%

TMSOTf

CH2Cl2
–78 °C

88%

H H

S. D. Rychnovsky et al., J. Am. Chem. Soc., 126, 15663 (2004)
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1) i-Pr2NEt (1 eq) 

    DMF, rt, 65%

2) isobutyl chloroformate (1 eq)
    Et3N (1 eq), THF;
    CH2N2 (3 eq), Et2O, –15 to 5 °C
    51%

Cl O

1) Rh2(OAc)4 (3 mol%)
    CH2Cl2, rt, 74%
2) 6N HCl, 1,4-dioxane
    rt, 93%

3) NaH, MeI, DMF, rt
    73%
4) 1-methylcyclohexene
    150 °C, 60%

 G. J. Pritchard et al., Org. Lett., 1, 1933 (1999)

O NHBoc

n-BuLi
THF
0 ºC;

1) cat. SnCl2
    acetone
2) H2, Pd(OH)2
    MeOH, rt

3) HCl
    MeOH-H2O, rt
    50% (3 steps)
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G. F. Keaney et al., Tetrahedron. Lett., 48, 5411 (2007)
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1) diphenyl phosphite
    heat

2)

    Et3N, CH2Cl2
    rt, 2 h, 92%

A. Couture et al., J. Org. Chem., 63, 3128 (1998)

1) KHMDS(2.05 eq)
    THF, –78 to –30 °C;

                     , 84%

2) AIBN(0.5 eq)
    Bu3SnH(1.5 eq)
    benzene, reflux, 3 h
    65%
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NH2
I

Et3N

THF, rt

89%

pyridine

reflux

62%

N

NHO

N
Ph
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Monocyclic Compound

1H NMR (DMSO-d6)
2.49 (s, 3H)
6.29 (s, 1H)

7.45-7.83 (m, 5H)
9.00 (s, 1H)

11.57 (s, 1H)

B. S. Drach et al., Synthesis, 3462 (2006)
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(theoretically
0.33 eq)

one phosphorus
atom contained

N

1) 

    MeOH, reflux, 52%

2) 

    THF, –78 °C, 67%

Cl
N

O 1) TESCl, pyridine, DMAP
    t-BuOH, 65 °C, 84%

2) Tf2O, DTBMP
    DCE, –20 °C to 65 °C;
    aq. KHCO3/Et2O, 80%

BrMg

O

H

O

L. E. Overman et al., J. Org. Chem., 67, 6425 (2002)

J. Montgomery et al., J. Am. Chem. Soc., 125, 13481 (2003)
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1) (R)-phenylglycinol
    toluene, reflux, 80%
    (Dean-stark)

2) KH, PhS(O)OMe
    THF, rt
3) toluene, reflux
    88% (2 steps)

bicyclic compound
(except for Ph group)

1) toluene
    280 °C, 99%
    (sealed tube)

2) Et3SiH, TiCl4
    CH2Cl2
    –78 to 0 °C
    72%

N

O

HH

OH

Ph

J. E. Resek, J. Org. Chem., 73, 9792 (2008)

N

1) ClCH2Si(Me)2O-i-Pr 
    Mg, THF, –5 °C ; 
    ClCO2Me

2) H2O2, KF, KHCO3
    THF/MeOH, rt
3) h! (300 nm), acetone, rt
    19% (3 steps)

4) p-NsCl, pyridine
    CHCl3, 25 °C, 70%

5) NBS, THF/H2O
    rt, 69%

G. R. Krow et al., Tetrahedron, 56, 9227 (2000)
G. R. Krow et al., Org. Lett., 4, 1259 (2002)
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CH2Op-Ns

MeO2C
bicyclic

compound

1

AgOCOCF3 (1 mol%)

toluene, 50 °C

65%

K. A. Woerpel et al., J. Org. Chem., doi:10.1021/jo901843w
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1) 9-BBN, THF;
    H2O2, NaOH
    75%

2) PhMe2COOH, KH
    18-crown-6
    THF, 0 to 50 °C;
    TBAF
    57%
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H
monocyclic compound
(except for Bn Group)

O
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1) toluene
    110 °C, 98%

2) vinyllithium
    THF
    –78 °C to rt;
    sat. NaHCO3(aq.)
    69%

O

H

H
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H. W. Moore et al., J. Org. Chem., 63, 6905 (1998)


