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Chlorination and Dechlorination Products of 5a- and 58-Cholestan-3-one

Masayuki KUNIYOSHI"®

Abstract

5a- and 58-Cholestan-3-one derived from cholesterol were chlorinated under
several reaction conditions. Depending on the reaction conditions, many kinds of
chlorinated products were obtained. «, a’-Dichloroketo compounds (V,Xl) could be
easily prepared by dechlorination of the corresponding trichoroketones (IV, X) with
chromium (II) acetate. Further dechlorination of the dichloroketones with the same
reagent furnished a-monochloroketones (Vi, XIl) which could not be obtained by the
direct monochlorination.

1. Introduction

Many groups'™® in the field of steroid chemistry have investigated bromination of
ketosteroids as a simple and effective mothod for the functionalization of steroidal
skeletones, and the stereochemistry of the brominated products has well been established. On
the chlorination reaction, however, a few existing literatures® '? describe only mono- and
dichlorination of 5a-ketosteroids. In the previous papers'*='* we have reported the halogena-
tion and dehalogenation reactions of various ketosteroids. In the extention of these works, we
could successfully prepare 4a-chloro-5a-cholestan-3-one (Vi)and 28-chloro-58-cholestan-3-one
(XII) which are otherwise difficult to obtain by direct monochlorination of the parent ketones.
In this paper, the author will describe the syntheses of these compounds together with some
new polychloro derivatives which conformational assighments also discussed by means of
IR, NMR, MS and ORD spectra.

Results and Discussion

Treatment of 5a-cholestan-3-one (1) with an excess of potassium chlorate in the solution
of dioxane-30% aqueous sulfuric acid at 45° for 24 hr furnished 2,2,4a-trichloro-5a-cholestan-
3-one(IV)in 43.1% yield. Similarly, 28, 4, 4-trichloro-58-cholestan-3-one ( X) was obtained in
40.2% vyield from 58-cholestan-3-one(Vll). Both compounds showed molecular ions at m/z 488
and characteristic istope peaks of the compounds containing three chlorine atoms. 'H n. m.
r. spectra of (IV)and ( X ) revealed signals at 4.50 (d, J 12.8 Hz, 1H, C(4)8-H) and 5.14 (dd, J 5.
2, 14.5 Hz, 1H, C(2)«-H), respectively, attributable to the protons attached to the carbons
bearing chlorine atoms. These results clearly indicated the structures of (IV)and ( X ) as shown
in Scheme 1.
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CgHy7
(1) X=Y=Z=H
(1) X=H, Y=C1, Z=H
y (1) X=Y=C1, Z=H
, (V) X=Y=Z=Cl
i H (V) X=H, Y=Z=Cl
(V1) X=Y=H, Z=Cl

Cgtly 7

(Vi) X=Y=Z=H
(V) X=H, Y=C1, Z=H
(X) X=H, Y=2Z=C1
(X) X=Y=Z=Cl1

4 (XI) X=Y=Cl, Z=H

| (X1) X=Cl, Y=Z=H

Scheme 1. Chlorination and Dechlorination of 5a- and

S5f-cholestan-3-one,

Since this chlorination reaction proceeds stepwise, the intermediates, monochloro and
gem-dichloro derivatives can be easily obtained by monitoring the reaction progress with t.
Le, Therefore, 2,2-dichloro-5a-cholestan-3-one(ll1)** and 4,4-dichloro-58-cholestan-3-one (IX}
were prepared in 87.5% and 79.1% vield, respectively, by quenching the reaction in 4-5 hr.
These dichlorc compounds could also be prepared by reacting the parent ketones with
stoichiometric amounts of chlorine. Both{llf Jand{ I Jshowed molecular ion clusters at m/z 454
{M*, relative-intensity 100%), 456 (M2, 65.2), 458{M+4, 95}, indicating the presence of two
chlorine atoms. However, the absence of 'H n.m.r. signals due to -CHCI- in both compounds
demonstrated that the two chlorine atoms were geminal. It is noteworty that dichlorination
always results in only gem-dichlero derivatives from both parent ketones( I, Vi), while
dibromination of the katones mainly afford 24-dibromo compounds®* In this ease it is


















