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OMe
OMe

1) 
    THF, –78 °C

2) LAH, THF
    92% for 2 steps

O
OMe Ar

(Ar =                       )

MeO

MeO

tol, reflux

96%

LDA, THF, 0 °C;

2 M aq. HCl

90%

OMe OH

OMe

OMe OH

OMe
K. Suzuki et al., Tetrahedron Lett., 47, 6677 (2006)
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1) hν, Pyrex filter
    MeCN
    73% (diastereomixture)

2) KHMDS, Comins' reagent
    THF, –78 °C
    64%

3) H2, Pd/C
    MeOH
    82%

4) TsOH
    EtOH, reflux
    65%

MeO2CN
MeO2CO

O

J. D. Winkler et al., Org. Lett., 8, 4437 (2006)
O O

T, R, Hoye et al., Tetrahedron Lett., 33, 169 (1992)
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1) Et2Zn, CH2I2
    CH2Cl2, 0 °C;
    benzaldehyde
    70% 

2) NaH, CS2, THF, 0 °C;
    MeI
    74%
3) n-Bu3SnH, AIBN
    toluene, 80 °C
    70%

Ph

O

N

CO2Me

W. Lin et al., J. Org. Chem., 71, 8140 (2006)

Cl CN A

(C2Cl3S2N, salt)

CO2H

NH2

CH2Cl2
rt

N

S2Cl2
HCl

CH2Cl2

85%

Ph3P (2 eq)

CH2Cl2
rt

69% (2 steps)

S

O

CN

Appel, R. et al. Chem. Ber. 118, 1632 (1985)
Besson, T. et al. J. Chem Soc., Perkin Trans. 1 2097 (1995)
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toluene
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59% (2 steps)
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Me Me 5 mol% Rh2(OAc)4
diallylsulfide

c-hexane
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83 %
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Me
TBSO

1) TBAF 
    THF, 0 ºC

2) MeMgBr
    CuI, LiBr
    THF, –10 ºC

AcO
S

S

HO2C CO2Et

DCC, DMAP

benzene
5 to 80 ºC

55% (4 steps)
OMe

CO2Et
Me
H

OEt

OEt

1) Dess-Martin
    periodinane
    CH2Cl2-H2O
    40 ºC, 85%

2) 
    Yb(fod)3
    benzene
    80 ºC, 72%

C. Spino et al., Org. Lett., 8, 4385 (2006)
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1) PPh3, THF, reflux;
    p-MeOC6H4CHO, reflux;
    mCPBA, –78 °C to rt
    79%

2) pTsOH•H2O
    MeOH/H2O, reflux
    70%

3) toluene, reflux, 64%
4) K2CO3
    MeOH, reflux
    88%

5) SmI2, THF
    64%

J. D. White et al., Org. Lett., 3, 413 (2001)
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Ph

O
O

Ph

NH2 Blue compound

1) PbO2, t-BuNhNH2
    EtOAc

2) Li Naphtharenide
    THF

H
N

E. J. Corey et al., Tatrahedron. Lett., 25, 491 (1984)

CH3CO3H

EtOAc

Ph Cl

N
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BnO2C

Lawesson's rgt

Toluene, 90ºC

90%

COCl2, cat. DMF
CH2Cl2-Toluene, 0ºC;

DABCO, THF;
NaN3, THF, 
           58%

Cbz-lle-OH

CH2Cl2, 0ºC to r.t.

86%

N

O

BnO2C

H
N

O
CbzHN

H. Heimgartner et al., Helv. Chim. Acta, 89, 1841 (2006)

O

1) diazomethane*
    8 °C; rt
    36%
  
2) MeOH, KOH aq, rt
    78%
3) AcOH, rt
    75%

4) BzCl, pyridine
    CH2Cl2, rt
    49%

5) Et3N, MeOH;
    PhCO2H, PhCO2Na
    reflux
    40%

J. Moore et al., J. Org. Chem., 50, 2141 (1985)

*theoretically 3 equiv

Me bicyclic 
compound
(expect Ph)

C12H12N2O



Fukuyama Group - Group Meeting Problems

1

10/18/2006

5

2

3

4

CO2Et

SH
S

N

O

NH2

T. Hirota et al., Heterocycles, 55, 741 (2001)

1) 
    K2CO3, KI
    acetone, rt
    87%

Cl CN

2) NaH, EtOH, rt
    85%

3) 
    K2CO3, KI
    acetone, reflux
    75%

Cl CN

4) NaH, dioxane
    t-BuOH, reflux
    26%

N
H

MeNH2

CO2H aq. NaOCl * 

50 °C

*theoretically 2 eq

N

MeO

                                                                            
E. E. van Tamelen et al., Tetrahedron Lett., 12, 390 (1961)

185 °C;
NBS (1 eq.) 

MeCN, MS3A ;

18-Crown-6, K2CO3;
aq. NaHCO3, aq. NaCl

93%

          
Phil S. Baran and R. A. Shenvi, J. Am. Chem. Soc., 128, 14028 (2006)

HO

PhS

t-BuOK/n-BuLi (2 eq);
LiBr

THF
–50 ºC to reflux

88%

HONH2NH2
H2O2, Cu(OAc)2

68%

          
T. Cohen et al.,  J. Am. Chem. Soc., 122, 412 (2000)

N
H
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1) Na2WO4
    30% aq H2O2, 76%
2) allylmagnesium bromide
    THF, 0 °C, 46%

3) Pd black, toluene
    reflux, 56%
4) Raney-Ni, H2
    95%

H
N Me

OH

                                                                          
S. Murahashi et al., J. Org. Chem., 55, 1744 (1990)
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1.  EVE, hυ, 0°C, 55%
2.  DBU, benzene, reflux, 70%

3.  DDQ, benzene, reflux, 65%
4.  NaOAc, MeOH, reflux, 80%

NPh CO2Me

CO2EtEtO

Ph

                                                                            
T. Sano et al., Chem. Pharm. Bull., 38, 3283 (1990)

OO

Me Me

S NH2

O

Ph Br
CHBr3

CH2Cl2-NaOH aq.
rt

NTs

c-Hex

MeLi

ether
–78 to –50 °C;
t-BuLi, –78 °C;

75%

TIPS
Br

Bu4NHSO4

toluene-NaOH aq.
rt

62%

NTs
c-Hex

TIPS

Ph

P. Wipf et al., Angew. Chem. Int. Ed., 45, 4172 (2006)

A. Padwa et al., J. Org. Chem., 71, 8591 (2006)

Ti(OEt)4

CHCl3
reflux

69%

2) LiAlH(OtBu)3
    THF, –78 to –50 ºC

3) mCPBA
    CH2Cl2, –30 to 0 ºC

    35% (2 steps)

4) mCPBA
    CH2Cl2, rt;

    CH(OEt)3
    p-TsOH

        95%

N

O

Ts
EtO Me

1)

N. Asao et al., Org. Lett., 8, 5361 (2006)
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AuCl (10 mol%)

ClCH2CH2Cl
60 °C

74%

+

Me

O

N

Cl

LDA
–78 °C, 20 min;

PhCHO
1 h

61% (dr = 1.3 : 1);
column

separation

s-BuLi
TMEDA

–78 °C, 30 min;

                      ;
sat. NH4Cl aq.

71%

t-Bu N Ph
O

H

tricyclic
compound
(except Ph)

1) TFA
    dioxane/H2O
    rt, 48 h
    80%

2) Pd(OH)2/C
    MeOH
    20 bar, 16 h
    60%

HO2C NHt-Bu

Ph

Ph

OHMe

S. Florio et al., Org. Lett., 8, 4803 (2006)

–78 °C




