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Synthesis of Clavulone Derivatives. Selective Cleavage

of Ester Bonds in Clavulone

Kazuo IGUCHI, Soichiro KANETA, Hiroto NAGAOKA, and Yasuji YAMADA¥*

Tokyo College of Pharmacy, Horinouchi, Hachioji, Tokyo 192-03

The clavulone derivatives (l1-0-demethylclavulone II and 4-0-
deacetylclavulone II) were synthesized from clavulone II (1) by
selective enzymatic hydrolysis of 1 using porcin liver esterase
(PLE) and orange peel acetylesterase, respectively. The deriva-
tive (12-0-deacetylclavulone II) was synthesized by organocuprate

reduction of 10,1ll-epoxyclavulone II which was prepared from 1.

1) 2)

Recently coral-derived marine prostanoids, clavulones and their congeners,

have received much attention owing to the unique structural features and strong

3)

antileukemic activities. In order to get detailed informations of structure-

activity relationship, we have been studying to synthesize a variety of deriva-

5)

tivesA) from clavulones and to examine the biological activity of the deriva-

7)

tives. In the course of this study, the selective cleavage of the ester bonds at

C-1, -4, and -12 in clavulones has become a crucial problems) for the modification
of clavulones. This paper describes an effective synthesis of the derivatives 2,
3, and 4 from clavulone II (l) by either enzymatic or chemical cleavage of the

ester bonds.
Among the three ester bonds in 1, the methyl ester at C-1 and acetic acid

ester of the secondary alcohol at C-4 were selectively hydrolyzed by the enzymatic

9

reactions using porcin liver esterase (PLE) and orange peel acetylesterase, res-

pectively. Treatment of 1 in acetone and phosphate buffer solution (pH = 8.0) with

10)

PLE in aqueous ammonium sulfate solution at 40 °C gave exclusively the carbox-

11)

~

ylic acid in 967 yield. On the other hand, treatment of 1 in acetone and
phosphate buffer solution (pH = 6.5) with orange peel acetylesteraselo) at 40 °C

gave exclusively the alcohol 11) in 917 yield. The use of Baker's yeast or porcin

~
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pancreatic lipase (PPL), both of which were employed for the hydrolysis of the
methyl ester in prostaglandin Syntheses,12’13) did not give good results. In the
former case a mixture of many products including reduced products was formed, while
in the latter case the reaction did not proceed.

The selective cleavage of the acetic acid ester of the tertiary alcohol at
C-12 was chemically done via the epoxide 5 which was prepared from 1. The acetic
acid ester at C-12 in the epoxide 5 was cleaved by the organocuprate-induced reac-

tion which involved a neighboring group participation of the acetoxyl group at C-12.
11,14)

~

The epoxide was synthesized in 537 yield by treatment of 1 in benzene with
t-butyl hydroperoxide in the presence of Triton B at 0 °C. Reaction of 5 with
lithium dimethylcuprate in ether at -78 °C gave the alcohol Q}l) in 527 yield. The
compound 4 is presumably formed by the reaction pathway shown in Scheme 1. Ini-
tially the carbonyl group at C-9 is reduced by lithium dimethylcuprate, and then
cleavage of the epoxide followed by further electron transfer to the oxygen at C-11
takes place. Acetyl migration from the 12-oxygen to the ll-oxygen followed by
elimination of the acetoxyl group and protonation at the 12-oxygen during the work-
up procedure gives rise to 4. The present reaction, which resulted in both reduc-
tion of the epoxide and cleavage of the acetic acid ester, is of interest in view
of the organocuprate-induced reaction of o,B-epoxy ketones.ls)
The antileukemic activity of 2-5 against HL-60 cells were measured, and the
remarkable enhancement of the activity of 4 with the hydroxy group at C-12 was
observed. The details are described in the separate paper.16)
We are grateful to Prof. Y. Mori and Dr. A. Honda, Laboratory of Biochemistry,
Tokyo College of Pharmacy, for measurement of the antileukemic activity and helpful

discussions. This work was supported by the Science Research Promotion Fund of

Japan Private School Promotion Foundation.
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Scheme 1.
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