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O3, MeOH-CH2Cl2
–78 °C; Me2S;

NaBH4
–78 °C to rt;

H+

87%

1) DAIB, I2, hν
    cyclohexane-CH2Cl2
    15-20 °C, 85%

2) MsCl-Py
    0 °C, 98%

Zn
NaI
H2O

DME
reflux

78%

OH

O

O

A. Galindo et al., Tetrahedron Lett., 38, 6737 (1997)
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1) Br(CH2)3PPh3Br
    NaH (2 eq), DME
    70 °C, 82%

2) CHBr3, NaOH
    BnEt3NCl
    CH2Cl2-H2O
    reflux, 54%

3) Zn, AcOH
    rt, 56%

4) CO (1 atm)
    5 mol% [RhCl(cod)]2
    10 mol% DPPP
    p-xylene
    130 °C, 82%

Ar = 4-MeC6H4

M. Murakami et al., J. Am. Chem. Soc., 129, 12596 (2007)
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1) Pd(OAc)2, PCy3
    Zn, MS4A
    DMF
    100 °C, 78%

2) diketene, TMSCl
    MeCN, 50 °C

1) NaOMe, MeOH, rt

2) Tf2O, Pyridine
    CH2Cl2, –78 °C
    56% (3 steps)

O
N

HO

Ph
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1) HCl, THF
    50 °C, 78%

2) Et3SiH
    Pd(OAc)2
    dppf, DMF
    70 °C, 96%

K. Ohe et al., Chem. Commun., 3466 (2009)

1) 5% NaOCl* aq.
    rt

2) SOCl2, reflux
    78% (2 steps)

pyridine

rt
reagent A

(C10H26O4N2S3Si2)

SESNH2

(C5H15O2NSSi)

NBoc

OH

H

O
reagent A

toluene, 95 °C;

NaBH4
MeOH, 0 °C

NBoc

OH

H
SESHN

O

* theoretically 2 equiv.

S. M. Weinreb et al., J. Am. Chem. Soc., 121, 9574 (1999)
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Y. Shang et al., J. Org. Chem., 75, 5743 (2010)

SO2N3 O

Me

O

OEt

CuI (0.1 eq), Et3N

THF, 40 °C

80% O MePh

PhO2SN CO2Et

N
CO2Me

C2H5

N3 1) benzene
    reflux

2) hυ (pyrex)
    MeOH, rt
    75%

N C2H5
MeO2CN

CO2Me

A. G. Schultz et al., J. Org. Chem., 45, 2041 (1980)

Ph

O

H
Ph3P

LiBr, THF, –78 °C;

PhLi,
O

O

Br
–78 °C to rt

57%

LDA
THF, –78 °C;

TMSCl
–78 to 70 °C

80%

CO2H
Ph

D. M. Hodgson et al., Org. Lett., 12, 4204 (2010)
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1) (TMS)3SiH
    hexane
    sunlamp
    50 °C, 70 %

2) 5% HCl
    100 %

O

G. Pattenden et al., Tetrahedron Lett., 34, 6787 (1993)
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P. W. Jennings et al., J. Org. Chem., 54, 5186 (1989)
A. Padwa et al., J. Org. Chem., 68, 5139 (2003)

O

1) PBA∗

    CH2Cl2, rt
    90%

2) HCl aq.
    CH2Cl2
    rt

1) 
    
    THF, 0 °C to rt

2) Tf2O, Py., 
    CH2Cl2, rt
3) toluene, 130 °C
    (in a sealed tube)
    74% (2 steps)

N
Tf

1H NMR (250 MHz, CDCl3):
    d = 3.10 (m, 2 H)
          2.25 (m, 2 H)
          2.10 (m, 2 H)
          1.80 (m, 4 H)

∗PBA = perbenzoic acid

NH2

BnO
O

Me

La(OTf)3 (0.1 eq)
2,6-lutidine (0.05 eq)

LiClO4 (0.75 eq)

DCE, 40 °C
   

 84%

1) H2, Pd/C
    MeOH, rt

2) NaIO4
    MeCN/H2O
    76% (2 steps)

HO
Me

O

T. H. Lambert et al., J. Am. Chem. Soc., 131, 7536 (2009)

OMe
O

LHMDS
THF, HMPA

–78 °C;

n-BuI
–78 to –20 °C

75%

NaOH

MeOH, rt

73%

Mg
BrCH2CH2Br

THF, rt;

Br O

O

92%

p-TsOH

acetone
reflux

73%

D. Kim et al., J. Org. Chem., 65, 4864 (2000)

O

H OH

n-Bu

S. Blechert et al., Synthesis, 607 (1999)

Fe(CO)5
CO (2 bar)

175 °C

77%
(A:B = 1:1)

O

1) mCPBA
    CH2Cl2, 0 °C
    85%
    
2) p-TsOH•H2O
    CH2Cl2, rt
    99%

O

A

B

δ 2.21 (s, 1H)

no (s, 1H) signal
0 < δ < 3.0

β-pinene

A

1H NMR (400 MHz)
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A. Padwa et al., J. Org. Chem., 65, 2368 (2000)
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1) EtSCH2COCl (1.3 eq.)
    benzene, reflux

2) NaIO4 (1.1 eq.)
    MeOH-H2O, rt

90% (2 steps)

Ac2O (10 eq.)
p-TsOH (trace)

toluene, reflux

81%

N O

Cl

MeO

CO2MeMeO2C

O
PPh

O

         ,DBU

85%

+
N
Bn

MeO2C CO2Me

OMe

B. A. Arndtsen et al., J. Am. Chem. Soc., 129, 12366 (2007)

Bn

H

CHCl3, rt;

O

MeO

MeO
PMP

EtO
Ph

1) tBuLi 
    Et2O, –40 ϒC;
    Bu3SnCl

2) mCPBA
    DMF, rt

    50% (2 steps)

O

MeO

MeO
Ph

PMP

O
EtO

A. J. Frontier et al., J. Am. Chem. Soc., 131, 7560 (2009)

O

O

CHO

OTBDPS

THF, 0 °C;

4 M NaOH, rt

73%

OTBSLi

THF
–78 °C

80%

O

PhS

TBSO
OTBDPS

H H

H

H

H

2 M LiClO4-Et2O

10 mol% TFA

66%

P. A. Grieco et al., J. Am. Chem. Soc., 120, 5128 (1998)
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TMS Ph

Me Me


