
O

N
toluene
(0.01 M)

reflux, 66 h

96%
NO

R. L. Danheiser et al., J. Am. Chem. Soc., 132, 13203 (2010)

N

O
Ph

SMeO

CH2OH

1) NBS, Me2S
    CH2Cl2, 0 °C to rt
    70%

2) 

    LDA, THF, 0 °C;
    then 1), 0 °C to rt

3) K2CO3
    DMF, 90 °C

    50% (2 steps)

1) Et3OBF4
    CH2Cl2, reflux;
    Red-Al, –78 °C

2) aq. Bu4NH2PO4
    EtOH, reflux
    54% (2 steps)

O

C17H23NO2S

C24H33NO2S

A. I. Meyers et al., J. Am. Chem. Soc., 120, 5453 (1998)

n-Bu OTBS

Si
t-Bu

t-Bu
Ag3PO4 (10 mol%)
          70 °C;

CuI, 50 °C
n-Pr

O

H

80%

benzaldehyde
Sc(OTf)3 (20 mol%)

CSA (2 mol%)

toluene/CH2Cl2
–78 to 22 °C

89%

MgCl

THF, –98 °C
92%

1)

2) TBAF
    THF
    90%

Ph
n-Pr

HO HO

n-Bu OH

K. A. Woerpel et al., Org. Lett., 8, 4109 (2006)
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J. Matsuo et al.,  Org. Lett., 12, 3960 (2010)

H. Hiemstra et al., Eur. J. Org. Chem., 3146 (2011)

O
SiMe3

1) PhCHO,TiCl4
    CH2Cl2, –78 °C
    87%

2) MsCl, Et3N
    CH2Cl2, 0 °C

1) DBU
    THF, rt
    79% (2 steps)

2) HCl aq.
    EtOH, reflux
    73%

O

Ph

acyclic
compound

(except for Ph group)

O

OTIPS

1)

    CF3CO2Ag
    CH2Cl2
    –78 °C to rt, 64%

2) hν (300 nm)
    MeCN/acetone (9:1)
    70%

Br
·

n-Bu

tetracyclic
compound

DMF

140 °C

49%
O

On-Bu

H

Me

G. W. Gribble et al., Chem. Commun., 1909 (1996)
G. W. Gribble et al., Chem. Commun., 1873 (1997)

N

NO2

R
N

PhO2S
N
H

CO2Et
N

EtO2C

NH

CO2Et

N CO2EtC
DBU
THF

rt

85%
(R=SO2Ph)

N CO2EtC
DBU
THF

rt

91%
(R=CO2Et)

N

O

Br
Me

Me
O

N
N

Me
Me

N
N N

N

Ph

Ph

toluene
reflux

84%

N

Me
Me O

BrPh

Y. Cheng et al., J. Org. Chem., 76, 4746 (2011)
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NH
Me

TBSO HH
S

O

Me

O

CO2Et

CO2Et
1) allyl glyoxylate
    toluene, reflux
    (Dean-Stark), 89%

2) SOCl2, pyridine
    THF, –60 °C
3) i-Pr2NH, MeCN
    0 °C,  86% (2 steps)

NaH, PPh3
DMF, –20 °C;
(PhO)2POCl
DMAP, 0 °C;

i-Pr2NEt, 0 °C

66%

HS
NHAlloc N

Me

TBSO HH

O
S

O
OAllyl

NHAllocMe

H. Horikawa et al., J. Org. Chem., 61, 7889 (1996)

N
H

O

POCl3, DMF
CH2Cl2, rt;

H2O, 0 ºC

73%

MeI
K2CO3

acetone, rt

97%

NaN3* 

DMSO, 97 ºC

52%

N
Me

N3
CN

H. D. H. Showalter et al., J. Med. Chem., 40, 413 (1997)
J. Becher et al., J. Org. Chem., 57, 2127 (1992)

∗theoretically 2 eq.

O
Me

Me

Me

1) LHMDS
    Methyl methacrylate
    hexane, –10 ºC to rt, 70%

2) O3, CH2Cl2-MeOH
    –70 ºC; evaporation;
    Ac2O, Et3N, DMAP
    benzene, reflux, 61%

C15H22O5

3) K2CO3, MeOH
    rt, 90%

4) p-TsOH, benzene
    reflux, 65%

O
Me

Me

Me

CO2Me

A. Srikrishna et al., Tetrahedron Lett., 47, 363 (2006)

C10H8ClNO

Me

O O
OEt

O

PhNHNH2 (1.0 eq.)

EtOH, reflux

63%

Me2SO4 (1.1 eq.)
xylene, reflux; evap.;

50% aq H2SO4, 100 °C;
aq NaOH (neutralization)

89%

toluene

reflux

79%
N Me

NHMe

A. Schmidt et al., Angew. Chem. Int. Ed., 49, 2790 (2010)


