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SYNTHESIS OF CYCLOPENTAPECANONE

Junzo NOKAMI, Nobuyoshi MATSUURA, Tatsufumi SUEOKA,
Yoshihisa KUSUMOTO, and Mikio KAWADA
Okayama University of Science, Ridai, Okayama 700

Ring contraction by the Favorskii-type rearrangement of
a~-sulfonyloxycyclohexadecanone (2) gave the corresponding cyclo-
pentadecanecarboxylic acid (5) in a good yield. The acid (5) was
converted to cyclopentadecanone () via a-phenylthio-

(or a-methylthio-)cyclopentadecanecarboxylic acid (6).

In the previous report on macrocyclic ketone, we have described new
synthesis of B-methylcyclopentadecanone (dl—muscone).l) In this communication,
we wish to report new synthesis of cyclopentadecanone (1) from a-hydroxycyclohexa-
decanone (2) via cyclopentadecanecarboxylic acid (5).

a-Hydroxycyclohexadecanone (g) was prepared by the acyloin condensation
of dimethyl hexadecanedionate (1) in a good yield.3) Treatment of the
a-hydroxyketone (2) with some sulfonyl chlorides in pyridine at 0°C gave the
corresponding sulfonates (3) in 94-97% yields. Reaction of the sulfonate (3) with
excess sodium methoxide in refluxing ether for 6 hours or in benzene at room
temperature for 3 hours provided the mixture of cyclopentadecanecarboxylic acid Qﬁ)
and the methyl ester (4) in a 70% yield.4) Cyclopentadecanecarboxylic acid (§)
(mp 61°C) was sulfenylated by the treatment with 2 equiv of lithium diisopropyl
amide and disulfide (PhSSPh or MeSSMe) in tetrahydrofuran to give the a-phenylthio-
(or a-methylthio-)carboxylic acid (Q).5 The a-thiocarboxylic acid (6) (R=Ph, mp
133°C; R=Me, mp 106°C) was converted to cyclopentadecanone (J) by anodic oxidation
quantitatively., A typical procedure of this facile anodic oxidation reaction
is as follows.

a=Phenylthiocarboxylic acid (£) (1 mmol) was dissolved in aqueous base (30 ml
of water, 100 mg of NaOH, and 2 ml of ethanol). To this solution was added hexane
(20 m1), and platinum electrodes (6 cm2) were immersed in the agueous layer.G)
The mixture was electrolysed with stirring at a constant current of 0.05 A/cmz,
applied voltage ca. 5 V at 30°C for 2 hours. n-Hexane layer (uper layer) was
separated and dried. Removal of the solvent afforded the mixture of cyclopenta-
decanone () and diphenyldisulfide. The yields of § and ] are summarized in Table.
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Table The Yields of a-Thiocarboxylic Acid (§)
and Cyclopentadecanone (7)

R 6 Yield (%) T Yield (%)
Ph 85 97

CH3 90 N
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