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The intramolecular, photochemically initiated hydrogen abstraction.
reaction (Barton reaction)(z) has been widely employed in the functionalization

(3,4) We have

of unactivated steroid methyl, methylene and methine groups.
been interested in the functionalization of the 32-methyl group of tetracyclic
triterpenes of the lanostane type because of the importance that has been
ascribed to such 32-oxygenated intermediates in the biogenesis of cholesterol.(s)
Both the 7a- and 9a~hydroxyl groups with O-C-32 distances of 2.5 to 2.6 A, are
properly positioned for reaction to occur. We wish to report our results with
Sa-hydroxy lanostane and eburicane derivatives.

Whereas ''conventional'’ 9a-hydroxysteroids are available by a variety
of procedures no such derivatives are known among the tetracyclic triterpenes.

)(6)

Methyl acetyl dihydroeburicoate (I on oxidation with m-chloroperbenzoic

acid in chloroform afforded in 95% yield the 8a, 9a-oxide (II), m.p. 204-206°,

25 (7)

[a]D +17%" " which was completely stable when recrystallized from methanol
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(8)

containing a few drops of pyridine. Under the same conditions dihydro-
lanosterol (Ia) furnished the 8a, 9a-epoxide (Ila) m.p. 158-162°, [oz]zD5 +7°;
(Acetate (IIb), m.p. 140-141°, [01]2D5 +15°), and A7—lanostenyl acetate(g) the
Ta, 8a-epoxide (IIc) m.p. 156-157°, [01]2D5 +37°, in equally high yields. This
simple procedure makes these important epoxides available for the first time
in pure form. While stable in basic media all the above epoxides are rapidly
transformed into the 7,9(11)-dienes by 0.001 M acid. Reduction of II with
LiA1H4 in boiling THF or diglyme (100°) gave IId in 85% yield without opening
the oxide ring, m.p. 197-198,5°%; [ar]zD5 +12° (diacetate (Ile), m.p. 137-138.5°).
Reductive opening of the 8,9-epoxide ring in IId and Ila was achieved by a

(10)

modification of the procedure of Hallsworth and Henbest using lithium

and ethylamine in the presence of t.butanol, to yield the 9a-ols III, m.p.

2
187-188.5°%; [oz}Ds +14.5° (diacetate (Illa), m.p. 141-143°; [af]zD5 +18°) and IIIb,
m.p. 135-1386°, [ar]ZD5 +2.5%(monoacetate Illc, m,p. 163-164°, [oz]zD5 +7°) in

50-60% yield, accompanied by the 8,9-~dehydro compounds Ic and Ia, respec-

11
tively.( ) Treatment of IIla and IIIc with 50012 in pyridine gave exclusively

(11)

9
(80%) the A -unsaturated substances IVa, m.p. 136.5-138°; [oz]zD5 +70°, and

(12}

dihydroparkeol acetate (IVb), m.p. 162-165° [ar]zD5 +85°, the latter identi-

fied by comparison with a sample kindly provided by Dr. Lawrie. IVa was

found to be identical with a sample prepared by reduction of methyl 38-acetoxy-

(13)

11-ketoeburicane-21-oate

+55°J(14) and dehydration to IVc with mesyl chloride in DMF-pyridine, m.p.

with LiBH4 to the 118-ol, m.p. 203-204°; [01]2D5

153-154°; [«] b +62°, followed by LiA1H4-reduction to the diol IVd, m.p.

25
211-212°; [a]D +64°, and acetylation to IVa, m,p. 134-135°. The sequence
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1-%1V accomplishes the transposition of the 8,9-double bond into the 9(11)-

position in better than 50% yield, as compared to ca. 15% by the best pre-
(12)

vious procedure.

When Illa was subjected to a I, --Pb(OAc)4 reaction in cyclohexane

(15,16)

benzene for 15 min, the sole crystallizable substance was the fragmen-

2
tation product V (20% yield), m.p. 136-137°; [a]];’ +26° o.r.d. in MeOH:

[af]305 +673°, [t:»']270 -148°, similar to that of 4a—methy1cholestanone;(17)

xizi 5.77n (CH3COO) and 5.85p (9-keto); positive tetranitromethane test;

p.m.r.: no vinyl protons, 5.277 (3a-H), 5.92T (21-CH2), 7.95T (CH3CO),
8.317 (19-CH,), 8.95 and 9.027 (30,31-CH,), 8.82T (18-CH,) and 9.24T
(32-CH3). Careful T.L.C. on alumina gave non-polar noen-crystalline
fractions showing I. R. bands at 5.87w and p.m.,r. signals very similar to
those of V'but possessing vinyl resonance at 4,787 and methyl signals at
8.21T (19-CH,) instead of 8.31T , and at 8.727T, compatible with structures

(18)

VI and VII, respectively. Photolysis of the Sa-nitrite ester of Illa, m.p.

105-110°; [a]§ +63° 7\512; 5.78, 8.03p (Acetyl), 6.21, 6.24, 12.27, 12.50, 12,88p
(ONO); xg:_‘:13 338.5 my ( € = 44), 350.5 (49.5), 363 (58), 377 (61) and 391 (44),"

in CCl4 using an ultraviolet black lamp(zo)

gave after T.L.C., crystalline V,
as well as fractions showing evidence from I.R. and p.m,r. spectra for the
presence of VI and VII. Neither the ""hypoiodite" nor the nitrite photolysis
reaction shcwed evidence for products resulting from a Barton reaction, in
spite of careful fractionation and spectral analysis.
Although fragmentation reactions may occur under the above condi-
(3,4)

tions, the dominance if not exclusivity of such a course is unusual in a

case involving a 1,3-diaxial relationship between the hydroxyl and methyl
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groups. It must be ascribed to the stability of the tertiary radical at C10 and

the relief of the 1,3-diaxial interaction between the 48~ and 19-methyl groups

2
resulting from fission of the 9,10-bond.( D
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