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reaction as demonstrated in this paper might play an impor­

tant role in the action of NADH in biological systems.

Acknowledgement. This work is a part of 4 Studies on 

the interaction between dihydropyridines and metal ions and 

its structural characteristics* and was supported by the Basic 

Science Research Institute Program of the Ministry of Edu­

cation of 사此 Republic of Korea, 1987.

References

1- (a) Y. Inouye, J. Oda and B. Bada, in "Asymmetric Syn­

thesis'1, J. D. Morrison Ed., Academic Press, New York, 

1983, Vol. 2, pp. 91-124; (b) S. Yasui and A. Ohno,Bioorg. 

Che預14, 70 (1986).

2. K. K. Park, J. G. Yoo and J. W. Park, Bull. Korean 

Chem. Sog, 8, 348(1987).

3. G. Zubay, **Biochemistry'\ Addison-Wesley, New York,

1983, p 236.

4. J. H. Fendler, "Membrane Mimetic Chemistry", John 

Wiley & Sons, New York, 1982, Chap. 10

5- (a) S. Shinkai, R. Ando and T. Kunitake, Bull. Chem. 

Soc. jpn., 48, 1914 (1975); 49, 3652 (1976); (b) C. A. 

Bunton, F. Rivera and L. Sepulveda, J. Org. Chem., 43, 

1166(1978).

6. D. Mauzerall and F. H. Westheimer, / Am. Chem. Soc.,
77, 2261 (1955). '

7. (a) J. J. Steffens and D. M. Chipman, / Am. Chem. Soc., 

93, 6694 (1971); (b) P. van Eikeren and D. L. Glier, ibid, 

98, 4655 (1976); (c) A. Ohno, H. Yamamoto and S. Oka, 

ibid, 103, 2041 (1981).

8. A. G. Talma, P. Jouin, J. G. De Vries, C. B. Troostwijk, 

G. H. Werumeus Buning, J. K. Waninge, J. Visscher and 

R. M. Kellogg, / Am. Chem. Soc., 107, 3981 (1985).

Selective Oxidations of Steroids: The Oxidation of 6^-Acetoxy- and 
6^ -Benzoyloxy-3 a, 5 a -cyclocholestane Using the Gif System

Eun Lee*, Tae Sun Kim, Sang Ku Yoo, Chang Woo Han, Junghun Suh, and Sae-Hee Chang

Department of Chemistry, College of Natural Sciences, Seoul National University, Seoul 151-742 
Received July 15, 1988

Recently Barton and coworkers described a new system 

for the oxidation of saturated hydrocarbons. In its most deve- 

lop은d form, it consists of an iron catalyst in pyridine-aqueous 

acetic acid, containing metallic zinc, stirred under oxygen or 

air at room temperature.1 Use of iron powder in place of the 

iron complex and zinc is also known to be effective.2 For con­

venience this is called the G迁 system and it oxidizes satu­

rated hydrocarbons selectively in secondary positions: pri­

mary and tertiary positions are much less prone to be attack­

ed by the oxidizing agents.3'5

Several steroid derivatives were oxidized by Barton using 

the Gif system in an effort to find ways to synthesize useful 

steroidal compounds from readily available sterols. For ex­

ample, in the oxidation of 3/9,5a,6j9-triacetoxycholestane 

(I)6,7 the three major products were the 20-ketone ⑵(12%), 

the 15-ketone (7%) and the 16-ketone (6%). Most of possible 

ring ketones were also found as minor products as well as the 

24-ketone and the 26-aldehyde. Oxidation of 5a-cholestan-3- 
one (3)8 again produced the 20-ketone (4) as the major pro­

duct, Allowed by the ring oxidized products at the 6-, 7-, 15-, 

and 16-positions and the 24-ketone. A dramatic effect in the 

selectivity of oxidation was discovered with cholest-4-en-3- 

one (5), which gave rise to 15- and 16-ketones as the major 

ring oxidation products and none of 6- or 7-oxo products. 

The 20-ketone (6) (7.6%) was again found to be the major 

product together with a smaller quantity of the 24-ketone. 

Deactivation of ring A and ring B was apparent in this sys­

tem. Similarly, oxidation of cholesta-1,4-dien-3-one (7) led to 

the formation of the 20-ketone (8) (9.4%) and 15- and 24-ke- 

tones as the major products. In all these cases 20-ketones

were the most abundant major products and the mechanism 

for the side chain degradation via 25-hydroxyl radical is well 
1 Q
documented.

Derivatives of 6/3-hydroxy-3af5ot-cyclocholestane10 are 

ideal candidates for selective oxidations due to their easy pre­

paration and facile conversion back to cholesterol. Thus
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6^-acetoxy-3a,5a-cyclocholestane (9) was synthesized from 

6jS-hydroxy-3a,5o!-cyclocholestane in acetic anhydride-pyri- 

dine and oxidized under standard conditions.11 Relatively 

non-polar products (ketones) were separated into three ma­

jor fractions by column chromatography. The least polar 

fraction12 was a mixture of the 24-ketone (3.2%) and the 

26-aldehyde (1.4%). The next fraction13 consisted of the 

parent alcohol and the 15-ketone (4.7%). The third ketone 

fraction14 contained 난le 20-ketone (10) (6.8%). Large amount 

of quite polar oxidation products was also present, but iden­

tification of individual components was impossible. The re­

sult of the oxidation of 9 thus closely parallels outcome of the 

oxidation of 1.
Under the same oxidation conditions,15 6j3-benzoyloxy-3a, 

5a-cyclocholestane (11) was transformed into generally 

fewer number of products in lower yield. The major product 

was again the 20-ketone (12) (4.7%) accompanied by the 

24~ketone (1.5%) and the 26-aldehyde (1.2%). It is 

remarkable that none of the ring ketones 허，as isolated from 

the oxidation of 11. Isolated products were all oxygenated on 

the side chain, which implies that there was considerable 

steric effect in the oxidation of the benzoate 11.

To increase the yield of the oxidation products, various 

modifications were attempted without any success. For ex­

ample, ultrasonication did not improve the yield or the selec­

tivity. Present study shows that there is a room for improv­

ing selectivity by judici이is choice of the cholesterol deriva­

tives, but the goal of attaining more efficient Gif oxidation 

system is still elusive.
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