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1) n-BuLi, tol, 0 °C;
                                  

                             , 70%
    
2) AuCl (5 mol%)
    CH2Cl2, rt; SiO2, 61%

O

TsHN

J. Cossy et al., Angew. Chem. Int. Ed., 45, 6726 (2006)

Y. Nishibayashi et al., J. Am. Chem. Soc. 126. 16066 (2004)

TMSO

O
N3

1) TiCl4 (2.2 eq)
    CH2Cl2
    –78 °C to rt
    92%

2) PCC (1.8 eq)
    CH2Cl2, rt
    88%

3) cat. PdCl2
    cat. CuCl, O2
    DMF-H2O, 60 °C
    84%

4) KOt-Bu (1.2 eq)
    t-BuOH, 40 °C
    68%

N

O

O

Y. Q. Tu et al., Org. Lett., 8, 5271 (2006)

Et
Br

1) Na2S
    MeOH
    92%

2) mCPBA (2 eq)
    CH2Cl2
    85%

3) [CpRu(MeCN)3]PF6 (10 mol%)
    acetone-H2O
    60 °C
    97%

4) DMAD
    toluene
    160 °C, microwave
    2 h
    83%

Et

O

(2 eq)

MeO2C

MeO2C Pr

Trost, B. M. et al. Chem. Asian J. 1, 469 (2006)

NHTs

ITMS
Ph

OTf

OH

O
O

Me

H[CpRuCl(µ2-SiPr)2RuCpCl] (5 mol%)
NH4BF4 (10 mol%)

PtCl2 (10 mol%)

ClCH2CH2Cl
60 °C
24 h
75 %

H

O O

O

SH

NH2

toluene-AcOH
reflux, 6 h

59 %

(3.0 eq)
OMe

N
H

S

O
O

OMe

A. Levai et al., Heterocycles, 68, 1319 (2006)

IR (cm-1): 1646
      1714
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1) Hg(OAc)2
    –5 to 25 ºC, 84%

2) 1O2, TPP, hν
     CH2Cl2, rt, 70%

tricyclic
compound

OAc

OAcN
O

O

Ts

1) thiourea
    MeOH, rt
2) TsN=C=O (2 eq)
    THF, rt

3) Pd2(dba)3•CHCl3
    P(OiPr)3
    THF, 80 ºC, 48%

O

OH
O OH

H

(COCl)2
CH2Cl2, rt, 2 h;

TFAA (excess)
pyridine (excess)

CH2Cl2, 0 °C to rt, 2 h

34%

Oxone
NaHCO3

CH3CN/aq. Na2EDTA
rt, 24 h

74%

NaOH

H2O
reflux

75%

D. Yang et al., J. Org. Chem., 68, 6321 (2003)

N O

O
N

O
O

O

H H

n-Bu
n-BuLi (2eq.)

Cp2ZrCl2

THF, –78ºC
A

O

C6H13 TMS

s-BuLi
TMEDA

Et2O, –100ºC Warming to –30ºC

72% (B:C=79:21)

TMS
C6H13

n-Bu n-Bu

C6H13

+

B C

R. J. Whitby et al., Tetrahedron Lett., 41, 5275 (2000)

1) hν
    benzene
    rt, 72% 

2) benzene
    100 °C (sealed tube)
    39%

S. M. Sieburth et al., J. Org. Chem, 65, 1972 (2000)

O

SMe 1) NCS, CCl4
2) PPh3, NaI, MeCN

3) Eschenmoser's salt
    (2.0 eq)

1) 

    KF, 18-C-6, MeCN

2) TFA, CHCl3
    (basic workup)

J. P. Marino et al., J. Org. Chem, 52, 1 (1987)

CO2Et

OTES

H

H

H CO2Et

O
1H NMR

5.38 (2H, d)
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NHAc

POCl3 (3 eq.)*
DMF (2 eq.)*

80 °C
80%

C10H6ClNO
1H NMR peak

7.50-8.20 (m, 4H)
8.75 (s, 1H)

10.55 (s, 1H)

HN

CNNC

110-120 °C
58%

N N

CN
CN

P. J. Bhuyan et al., Synlett, 2593 (2006)

* theoretical amount

O

O

O

i-Pr

O

O

O i-Pr

O

1) K2PdBr4 (5 mol%)
    O2 (1 atm)
    DME-H2O, 65 °C
    79%

2) DBU
    EtOAc, 50 °C
    95%

K. Goto et al., Chem. Lett., 1705 (1990)

R (COCl)2, DMSO
CH2Cl2, –78 ºC;

Et3N, –78 ºC to 0 ºC;

MeNH2, 0 ºC to rt;
evaporation;
AcOH, 85 ºC

66%

HO

HO

C. H. Heathcock et al., J. Org. Chem., 57, 2554 (1992)

i-Pr
R

HN

R=

MeMe

O Me

1) H2O2 aq.
    NaOH, MeOH, rt
    62%

2) TsNHNH2 (1.0eq)
    EtOH, rt to 55 ºC
    58%

O

MeMe

O

3) Br2 (3.3 eq), dioxane, 
    NaOH aq., 5 ºC; HCl aq.
    53%

4) Hg(CF3CO2)2 (cat)
    CH2Cl2-H2O, rt
    93%

W. Dai et al., J. Org. Chem., 58, 1990 (1993)

O OH O O

O

1) Hg(OAc)2
    AcOH
    quant.

2)    
              
    NaBH4
    CH2Cl2-H2O
    37%

CN

3)

   –40 °C, 52%

4) p-TsOH
    MeOH-benzene
    73%

O

Li

                                                                
T. Sugimura et al., Tetrahedron Lett., 34, 509 (1993)




