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It was found that, in the presence of small amounts of copper(II)
halide, cyclohexanones and steroidal ketones in ethylene glycol gave
smoothly their acetals. Moreover, the reaction of steroidal
ketones with 5 molar equiv. of copper(II) halide in ethylene glycol/

dioxane (1:1) gave their a-haloacetals.

In a previous communication,g) we reported that the polychlorinated 1,2-
cyclohexanediones were formed from the reaction of cyclohexanones with large
amounts of CuC12-2H20 (20-%0 molar eguiv.) in 50% aqueous dioxane in good yields.
In the present work, it was found that the reaction of cyclohexanones or -hexane-
diones with ethylene glycol in the presence of small amounts of copper(II) halide
(1/10 molar equiv.) gave the acetals smoothly in quantitative yields (Table 1).

The typical reaction procedure for the cyclohexanones is as follows: To a
solution of cyclohexanone (1 mmol) in ethylene glycol (30 ml) was added
Cu012°2H20 (0.1 mmol). After standing at 80°C for 30 min, the reaction mixture
was poured into water and extracted with ether. The extract was treated in the
usual manner. A mixture of the glycol and commercial dioxane (1:1) was superior
to the glycol alone as the solvent in the reaction of steroidal ketones (Table 2).

Moreover, it was found that the reaction of steroidal ketones (1 mmol) with

5 molar equiv. of copper(II) halide in the mixed solvent (20 ml) for 2 hr under
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refluxing conditions occurred with the acetal formation accompanied by a-monohalo-

genation (Table 3).

Table 1. Acetal formation of cyclohexanones

Starting Yieldsa) Bp Starting Yieldsa) Bp or [Mp]

materials (°C/mmHg) materials (°C/mmHg)
Cyclohexanone quant. 46/10 %,4-Dimethylcyclohexanone quant. 76/10
2-Methyl- n " 56/ 7 %2,5-Dimethyl- n n 72/10
3-Methyl- =« n 60/10 1,2-Cyclohexanedione n 109/14
4-Methyl- n n 43/1% 1,4~ " " [78-79]
2,5-Dimethyl- n n 63/10

Table 2. Acetal formation of steroidal ketones

Starting Isolated Mp Starting Isolated Mp
materials yields (%) (°C) materials yields (%) (°C)
S5a-Cholestan-3-one 89 110-112 5B-Cholestan~3%-one 90 77=78.5
20~-Bromo- n " 90 157.5-159.5 2B-Bromo- n n 92 109.5-110
20-Chloro- n " 85 138-141 4B-Bromo- n " 84 88-90
4o -Bromo- u " 86 147-149 4B-Chloro- « " 81 76-78
la-Methyl- n " 82 77=79

Table 3. Reaction of steroidal ketones with 5 molar equiv. of copper halide

Starting materials Copper Products Isolated
halide yields (%)

S5a-Cholestan-%-one Chloride 20-Chloro-3,%-ethylenedioxy deriv. 80

5p- " " " 4B n " " 72

So— " 1t Bromide 20-Bromo- " " 90

5B- n n " 4B~ " n n 80

The position and configuration of the halogens of the products were the same as
in the case of the halogenation of the ketones with bromine/acetic acid in the
presence of HBr.

The expected analytical and spectral data were obtained for all compounds.

4)

Compared with the usual procedures for the acetal formation of ketone, the present

method has advantages in that the reaction time is short, and there is no need to
use a water separator or freshly distilled ethylene glycol.

References
1) Part II: K. Nishizawa and J. Y. Satoh, submitted for Bull. Chem. Soc. Jap.
2) J. Y. Satoh and K. Nishizawa, Chem. Commun., 1973, 83.
3) Determined by g.l.c.
4) L. F. Fieser and M. Fieser, "Reagents for Organic Synthesis", John Wiley and
Sons, Inc., New York, N. Y. (1967) p. 376; J. Fried and J. A. Edwards, "Organic
Reactions in Steroid Chemistry", Van Nostrand Reinhold Co., New York, N. Y. (1972)

p. 375.
(Received October 14, 1974)



