
N

N

O

O

O
O

H

H

H

OH

H

H

HO

H

OH

OH

H

O

HO

Cephalostatin 1

Enantioselective Synthesis of (+)-Cephalostatin 1

Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP

Tingting Mo
Wipf Group Current Lit.
Dec. 26 2009

1

Tingting Mo @ Wipf Group Page 1 of 9 12/28/2009



2

ED50 = 0.01-0.001 ng/mL

The average GI50 (Growth Inhibition of 50%) against the NCI-60 is 1.8 nM.

Sufficient  amounts of Cephalostatin through synthesis

elucidate its cellular target 

determine its efficacy in vivo for the treatment of cancer.

1972, marine worm Cephalodiscus gilchristi was collected in Indian Ocean off Southeast Africa

1974, methanol and water extracts of C. gilchristi showed activity towards P388 leukemia

1988, the active constituent, Cephalostatin 1 was isolated and its structure was elucidated.

Background

Pettit. G. R.; Inoue, M.; Kamano, Y.; Herald, D. L.; Arm, C.; Dufresne, C.; Christie, N. D.; Schmidt, J. M.; Doubek, D. L.; Krupa, T. S. J. Am. Chem. Soc. 1988, 110, 2006.
NCI-60 data are available at http://dtp.nci.nih.gov

Tingting Mo @ Wipf Group Page 2 of 9 12/28/2009



3
Previous Total Synthesis

N

N

O

O

O
O

H

H

H

OH

H

H

HO

H

OH

OH

H

O

HO

Cephalostatin 1

Western half

Eastern half

Unsymmetrical pyrazine coupling

From hecogenin acetate 6

From hecogenin acetate 6

O

H

H

HO

H

AcO

H

O

6

O

N

H2N

OMe

N3

H

H

azidoketone
Western half

aminomethoxime
Eastern half

+

N

N3

H

N

OMe
H

N

N

H

N

OMe

H

N2

H
-N2

N

NH

H

N

OMe

H

N

N
H

H

NHOMe
H

N
H

H

-NH2OMe

N

1

Bu2SnCl2

Benzene

PVP

80-85 oC

LaCour, T. G.; Guo, C.; Bhandaru, S.; Boyd, M. R.; Fuchs, P. L. J. Am. Chem. Soc. 1998, 120, 692.
Jeong, J. U.; Sutton, S. C. Kim, S.; Fuchs, P. L. J. Am. Chem. Soc. 1995, 117, 10157.
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Title paper: Synthesis of Western Half 55
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9

Compound 7 is tetrasubstituted
Four other allylic hydrogens: two mehines and one methylene
SeO2 led to hydroxylation of the methylene
Radical halogenations were poorly regioselective
Transition metal-catalyzed allylic oxidation gave no reaction

H H

Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP
Bhandaru, S.; Fuchs, P. L. Tetrahedron Lett. 1995, 36, 8351.
Bladon, P.; McMeekin, W.; Williams, I. A. J. Am. Chem. Soc. 1963, 85, 5727.
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Title paper: Synthesis of Western Half 56
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Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP

PTAD
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Title paper: Synthesis of Western Half 57
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Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP

Prins Reaction

TFAT

bromoetherification

20O
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Title paper: Synthesis of Eastern Half 31
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Carreira alkynylation

Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP
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Title paper: Synthesis of Eastern Half 31
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Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP

12

12" selective oxidation

Au catalyzed cyclization
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Completion of the synthesis of Cephalostatin 1
10

O
H
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1) PhMe3NBr3

2) tetramethylguanidinium azide
83% 2 steps
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31

N
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H2N

OMe

1) PhMe3NBr3

2) tetramethylguanidinium azide
78% 2 steps

3) NH2OMe, pyr.
4) PPh3, THF
77% 2 steps

1

1) Bu2SnCl2, 
polyvinylpyridine

2) TBAF
47% 2 steps

A unique methyl group-selective allylic oxidation: 

hemiaminal formatiom

aza-ene reaction

[2,3]-sigmatropic rearrangement

oxidative hydrolysis of the urazole to get aldehyde

maybe useful when conventianl methods fail.

Remote C-H hydroxylation

Au(I)-catalyzed 5-endo-dig cyclization

Kinetic spiroketalization by cyclopropane ring-opening

To get enough amount for cellular mechanism and its therapeutic potential

Fortner, K. C.; Kato, D.; Tanaka, T.; Shair M. D. J. Am. Chem. Soc. ASAP
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