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R. D. Larsen et al.,  J. Org. Chem., 56, 6034 (1991)

K. A. Woerpel et al., J. Am. Chem. Soc., 127, 2046 (2005)

Ph

HN

Me

O
(COCl)2, CH2Cl2, rt;

FeCl3, –10 °C  to rt

H2SO4

MeOH, reflux

88% (2 steps)

Ph

NC18H15NO3

Me

T. Nishikawa et al., J. Org. Chem., 76, 6942 (2011)

HO

MeO (phenylthio)acetic acid
DEAD, PPh3

THF, 0 °C

81%

KHMDS
TMSCl, pyridine

THF, toluene
–78 to 60 °C

57%

Zwitterionic
Compound

MeOH
40 °C

77%

SPh
OHMe

O

O

Si t-Bu
t-Bu

AgOCOCF3 (1 mol%)

toluene, rt

95%

1) LiAlH4
    THF, reflux

2) Ph(CH3)2CO2H
    KH, CsF
    NMP-THF, rt
    87% (2 steps)

OH

OH

S Me

NO
t-BuOK, n-BuLi

THF, –78 °C to rt

66%

1) n-BuLi, THF
    –50 °C to rt;
    MeI, –78 °C, 94%

2) n-BuLi, THF
    –50 °C to rt;
    MeI, –78 °C, 54%

n-BuLi (1.1 eq)
[D8]-THF, –78 °C;

rt, 24 h;
H2O

84%

S

H
N

O Me
Me

H.-J. Gais et al., Synthesis, 919 (1998)
H.-J. Gais et al., Eur. J. Org. Chem., 2431 (2011)
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A, InCl3 (2 mol%)

CH2Cl2, rt;
evap.;

A, n-BuLi, THF
–78 °C to rt

65%

1H NMR (CDCl3, 500 MHz)
δ = 7.32 (t, J = 7.7 Hz, 2H)
      7.23 (d, J = 7.2 Hz, 3H)
      2.93 (m, 4H)
      0.83 (s, 2H)
      0.17 (s, 9H)

PtCl2 (5 mol%)

CH2Cl2, 50 °C

95%

·

SiMe3

T. Shioiri et al., Org. Synth., Coll. Vol. 8, 612 (1990)
D. Lee et al., J. Am. Chem. Soc., 132, 6640 (2010) 

D. Lee et al., J. Am. Chem. Soc., 133, 12964 (2011)
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OPh
PhO

O

Me3SiCH2MgCl
Et2O, –10 to 0°C;

H2O, –15 °C

67–70%

reagent A

MeO

MeO

N

O CO2Me

O

MeO
SEt

O

MeO

MeO

N

O
EtS

O

CO2Me
TFAA, Et3N

CH2Cl2, –78 ºC;

BF3•OEt2
–78 ºC to rt;

reflux

83%
A. Padwa et al., J. Org. Chem., 63, 1144 (1998)

OH
Ph

Me CO2Et
DABCO (cat.)

benzene, reflux

89%

AgSbF6 (5 mol%)
CH2Cl2, rt;

(Ph3P)AuCl (5 mol%)
PhNH2, 38 °C

75%

N
Ph

Me

CO2EtPh

Me

A. Saito, Y. Hanzawa et al., Org. Lett., 12, 372 (2010)
S. F. Kirsch et al., Org. Lett., 8, 2151 (2006)

Ph
Br

CHBr3

CH2Cl2-NaOH aq.
rt

1) MeLi, Et2O
    –78 to –50 ºC;
    tBuLi, –78 ºC;
    A, rt, 75%

2)

    Bu4HSO4, NaOH
    toluene, rt, 62%
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P. Wipf et al., Angew. Chem. Int. Ed., 45, 4172 (2006)
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N

S2Cl2 (10 eq)
DABCO (8 eq)

chlorobenzene, rt;

HCO2H (excess)
reflux

42%

N

S
S S

S

O O

C. W. Rees et al., J. Org. Chem., 63, 2189 (1998)

Ph

NH2

1) 
    
    CH2Cl2, rt

2) NaH (4 eq)
    MeI (2 eq)
    THF, 0 °C to rt
    34%

N C
O

MeO 1) i-PrLi
    toluene, –40 °C;
    DMPU
    –40 °C to rt
    54%

2) n-BuOH, reflux
    70%

J. Clayden et al., J. Am. Chem. Soc., 132, 6624 (2010)

Ph
i-Pr

MeHN

Me

OMe1H-NMR (CDCl3, 300 MHZ)
δ = 7.11-6.48 (m, 9H)
      5.17 (q, 1H, J = 7.0 Hz)
      3.57 (s, 3H)
      2.99 (s, 3H)
      2.78 (s, 3H)
      1.34 (d, 3H, J = 7.0 Hz)

I. Erden et al., Angew. Chem. Int. Ed., 36, 1516 (1997)

O2, TPP
hν

CH2Cl2
–78 °C;

AcOH
–78 to –40 °C

KO2CN NCO2K CCl4
60-80 °C

52% (2 steps)

O

H

O

S
S

H. Nussbaumer et al., Synlett., 13, 1966 (2010)

1) n-BuLi, nitroethene
    THF, –78 °C
    49%

2) Boc2O, DMAP
    toluene, 90 °C
    80%

1) PhI(OCOCF3)2
     MeOH, rt
     44%

2) Raney Ni, B(OH)3
    MeOH, H2O, 25 °C
    70%
3) CSA, DCE, rt, 68%

O

OMe

HO


