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N. Iwasawa et al., Org. Lett., 8, 895 (2006)

NH2

Br

cat. Pd(PPh3)4
cat. CuI

Et3N

DMF

84%

PhCHO
MS5A

toluene

87%

OTIPS

OiPr
W(CO)6 (100 mol %)

Et3N, hν

toluene;
H3O+

84%

N

OPh

Ar OH

Me

1) KH (2.1 eq), THF;
    Cl2C=CHCl
    –50 °C to rt, 4 h
    79%

2) n-BuLi (2.6 eq)
    THF, –90 °C;
    Allyl iodide
    HMPA
    –40 to 0 °C, 2 h
3) H2, Pd/BaSO4
    ethylenediamine
    DMF, 0 °C, 9 h

P. Delair et al., J. Org. Chem. 70, 8352 (2005)

Ar =

iPr

iPr

iPr

4) Cl3CCOCl
    Zn(Cu), Et2O
    rt, 1 h

5) H2NOSO2Mes
    CH2Cl2
    rt, 16 h;
    basic Al2O3, MeOH
    72% (4 steps)

C7H11O

(except for Ar)
Ar

Me

NH

O

Cl
Cl

O

Tos N

TMSCHN2
Ni(COD)2 (10 mol%)

THF, 60 ºC

68%

N

H

TMS

Tos

J. Montgomery et al., J. Am. Chem. Soc., 128, 2609 (2006)

Ph
TsN3, CuI (cat.)

OH

Et3N, CHCl3
rt, 12 h

82%

PdCl2(PhCN)2 (cat.)

dichloroethane
rt, 4 h

99%

Ph
Ts
N

O

S. Chang et al., Org. Lett., 8, 1347 (2006)

O O

O

PhPh

O

OH

CO2Me    Pd2(dba)3·CHCl3
    Ph3P, THF, rt

2) SnCl2·2H2O 
    CH3CN, rt
    94% (2 steps)

1)
O2N SO2Ph

Li

1) K2CO3, MeOH
    50 °C, 91%

2) Mo(CO)6, B(OH)3
    CH3CN-MeOH-H2O
    reflux, 84%

bicyclic
compound

(except for Ph)

Trost, B. M. et al., J. Am. Chem. Soc., 114, 8745 (1992)

C12H11NO3SC19H16O4
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H. Rapoport et al., J. Org. Chem., 109, 1603 (1987)

NH2

CO2Et
EtO CO2Et

K2CO3

EtOH

94%

1) Boc2O
    NaH, DMAP
    98% 

2) hν, Corex
    EtOH, 97%

tricyclic
compound

1) TFA
    CH2Cl2
    92% 
2) MeI
    97%

3) MeNH2
    toluene, 50 °C
    92%

NMe

NMe

OH CO2Et

H

J. D. White et al., Org. Lett., 8, 1081 (2006)

N
Ac

NH

MeO2C
Et

MeO

1) LDA, THF
    –78 to 0 °C

2) NaOMe
    MeOH, rt

3) t-BuOCl;
    DBU
    CH2Cl2, 0 °C

4) NaBH3CN
    TFA-MeOH, rt

N
H

MeO

N

Et

H
O

CO2Me

Heaney, F. et al. Org. Biomol. Chem., 3, 4351 (2005)

PhCHO

neat
80 °C, 16h

80%

bicyclic
compound
(except Ph)NH

NOH

H

Me

CO2MeMeO2C

CH2Cl2
rt, 18h

60%

N

N

Me
Ph

COCO2Me

CO2Me

N
OH

OMe OMe

Br

O

Br Br

Br Br

DCE

NaBH4

EtOH
50 °C, 1 h

Indium powder

EtOH
sat. NH4Cl aq.

reflux, 3.5 h

57% (3 steps)

N
H

OMe OMe

Br

P. S. Baran et al., J. Am. Chem. Soc., 128, 3908 (2006)

H

OMe OMe
C27H26BrNO4

TESO

R

OTES

O

O

CSA

MeOH/THF

93% (from E)
92% (from Z)

Pd(PPh3)4
CO (800 psi)

i-PrNEt

PhCN
65 to 110 °C

56% from E
46% from Z

R

OTESO
O

O

KHMDS, HMPA
THF, –78 °C;

comins' reagent
rt

77% (E/Z = 1.3:1)

J. L. Leighton et al., Org. Lett., 2, 2905 (2000)
R = (E)-MeCH=CH(CH2)5-
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W. Herndon et al., Tetrahedron Lett., 46, 5117 (2005)

CO2Me

1) Ti(OiPr)4
    EtMgBr (2 eq)
    95%

2) TMSOTf
    2,6-lutidine
    88%

MeO

OMe

Br
TiCl4

71%

AIBN
nBu3SnH

99%

H

H
OMe

O

J. K. Cha et al., Org. Lett., 4, 3707 (2002)

Cr(CO)6
MeLi;

MeOTf

MeLi;

Br

carbene
complex

CHO

nBu

dioxane, 100 °C;
HCl

Bu
O

S. L. Schreiber et al., Org. Lett., 8, 2063 (2006)

N OAllyl

TIPSO

O

O O MsN3
i- Pr2NEt

MeCN

96%

Rh2Oct4
DMAD, benzene, 95ºC;

N
H

Me

66%

HN
O

CO2Me

CO2Me

CO2Allyl

TIPSO

NO Me

O
OBn

MgBr

THF
0 °C
1 h

70%

NaH

THF
reflux
3 h

90%

SnCl2

CHCl3
18 °C

1 h

97%

mCPBA, Na2CO3
CH2Cl2, –15 to 0 °C, 7.5 h ;

Ti(Oi-Pr)4, CH2Cl2
reflux, 1 h, 82%

HO

O
OBn

*

* Lewis acid

M. G. Banwell et al., Synlett, 897 (1998)

OH

O
O

OPhI(OCOCF3)2 (1 eq)
(CF3)2CHOH, 0 °C;

NaBH4, rt;
aq HCl, 0 °C

63%

Y. Kita et al., Heterocycles, 66, 309 (2005)
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H. W. Moore et al., Heterocycles., 20, 1503 (1983)

O

O
Cl

Cl
OH

benzene
reflux

PhN S NPh
S

N

CN

A
C3ClNO

OMe

H
N OMe

O

OHC
POCl3

i-PrNH2

CH2Cl2
–30 °C

86%

KOH

THF-H2O
rt; evaporation

100%

A

C10H8NO3K

C11H13NO4

CHO
A

Me2NH·HCl

toluene
rt

81%

1 M HCl

THF
rt

95%

NH2

O

Zhu, J. et al., J. Am. Chem. Soc., 127, 6926 (2005)

1) ZnCl2, MeOH

2) NaN3, MeOH

3)

O O

NNHTris n-BuLi (2.2 eq)
TMEDA, Hex, 0 °C;

85%

CHO
OTBS

OMe

1) NBS, CH2Cl2
    0 °C, 95%

2) DBU, DMSO
    95 °C, 90%

O O

OOHC

H

OMe

Y. Q. Tu et al., Org. Lett., 8, 1823 (2006)

•
Ph

Ph

PhSeSePh
AIBN

benzene
reflux, 10 h

92%

H2O2, Py
toluene, rt, 5 h;

rt to 80 ºC, 12 h;
aq. Na2SO3 (sat.)

55%

TfOH

CH2Cl2
rt, 1.5 h

94%

Ph
C29H24OSe

Ph

Ph

SePh

M. Shi et al., J. Org. Chem., 71, 1920 (2006)

I

1. t-BuLi, -78 °C;
CHO

OMeO

TMS

2.  PPTS, MeOH

72% (2 steps)

BF3•OEt2, MgSO4. -55 °C

CHO

TIPSO O

TMSOTIPS

HH
H CHO

79%

Overman, L., J. Am. Chem. Soc., 2001, 123, 9033




