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Bergstrém and Lindstedt 1,2 have shown
that both 7a-hydroxycholesterol and
coprostane-3a,7a-diol are converted to chol-
ic and chenodeoxycholic acid in the bile-
fistula rat. Yamasaki and coworkers 3 have
found that 7a-hydroxycholesterol is oxi-
dized in rat liver homogenates to an a,f-
unsaturated ketone which was suggested
to be 4%-cholestene-7a-0l-3-one. This com-
pound was proposed as an intermediate in
the postulated formation of coprostane-
3a,7a-diol from 7a-hydroxycholesterol. The
identification of A49%-cholestene-7a-0l-3-one
as & metabolite of 7a-hydroxycholesterol in
mouse liver homogenates has recently been
described ¢, This compound was found to
be metabolized in the bile-fistula rat to
cholic and chenodeoxycholic acid, but sever-
al unidentified acids were also formed 5.
The possibility that this compound might
be an intermediate in the conversion of
cholesterol to bile acids can, however,
not be excluded. If 4%-cholestene-7a-ol-3-
one were an intermediate one possible
metabolite of this compound would be
coprostane-7a-ol-3-one, t.e. the saturated
compound with the rings A and B in cis-
junction as in the normal bile acids.

In & communication published while this
work was in progress, Yamasaki et al.®
reported the synthesis of coprostane-7a-ol-
3-one and suggested that this compound
was an intermediate in the proposed conver-
sion of 7a-hydroxycholesterol to copro-
stane-3a,7a-diol. In the present report an
alternative and more simple synthesis of
coprostane-7a-ol-3-one is described as well
as the metabolism of tritium labeled copro-
stane-7a-ol-3-one in the bile-fistula rat.

Ezxperimental. Coprostane-3a,7a-diol wassyn-
thesized according to Bergstrom and Krabisch”
and had m.p. 78 —79°, reported 84 —86°. The
infrared spectrum of the material of m.p.
78 —79° was identical with that of m.p. 84 —86°.
Tritium-labeled coprostane-3a,7a-diol was pre-
pared by exposure of part of above-mentioned
material to tritium gas according to the
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method of Wilzbach?® in the apparatus described
by Bergstréom and Lindstedt® and purified by
repeated chromatography 0. Labeled copro-
stane-3a,7a-diol was also prepared by electro-
lytic coupling of ¢sovaleric acid with chenode-
oxycholic acid that had been labeled with
tritium by the Wilzbach procedure. After puri-
fication by chromatography this labeled copro-
stane-diol was diluted with inactive material of
m.p. 78—179°.

The method of synthesis of coprostane-7a-ol-
3-one was based on the finding of Jones et al.11
that cholic acid can be selectively oxidized
at the 3-position by Oppenauer oxidation.

Synthesis I. 150 mg coprostane-3a,7a-diol
randomly labeled with tritium, spec. act. 33 000
¢.p.m./mg, were dissolved in 5 ml dry benzene
and heated under reflux for 6 h with 200 mg
aluminjum tert.-butoxide in 3 ml acetone. The
reaction mixture was acidified with 2 N sulfur-
ic acid and the benzene layer washed with
sodium carbonate and water and evaporated to
dryness. The residue was chromatographed on
a 15 g column of aluminum oxide (Woelm,
Eschwege, Germany, grade III). After elution
of coprostane-3,7-dione (42 mg) with benzene,
coprostane-7a-ol-3-one (69 mg, spec.act. 19 800
c.p.m./mg) was eluted with 5 9, ethyl acetate
in benzene. Repeated crystallization from
petroleum ether and methanol/water afforded
32 mg, m.p. 120—121°, reported m.p. 121 —22°,

Synthesis 11, 140 mg coprostane-3a,7a-diol
labeled with tritium in the *’chenodeoxycholic
acid moiety”’ of the molecule, spec. act. 32 000
c.p.m./mg, were oxidized with same amounts
of reagents as above, but only for 3 h. The
reaction mixture was extracted and chromato-
graphed as above. In this case little of the
coprostane-dione was formed (8 mg) and the
main product was coprostane-7a-ol-3-one (79
mg, spec.act. 23 000 c.p.m./mg). Crystalliza-
tion as above afforded 47 mg, m.p. 121°.

Animal experiments. 2.6 mg of coprostane-
7a-0l-3-one from synthesis I and 3.5 mg of
material from synthesis IT were injected intra-
peritoneally as emulsions with bovine serum
albumin solution into two bile-fistula rats (RI
and RII resp.). After saponification the first
24 h portions of bile were chromatographed
with phase system ¥ 112 to separate the cholic
and the chenodeoxycholic acid fractions. The
cholic acid fractions were rechromatographed
in phase system C 1 2 and the chenodeoxycholic
acid fractions in phase system F 1.

Results. When administered to bile-
fistula rats coprostane-7a-ol-3-one was ra-
pidly excreted in bile as bile acids (52 %
of injected dose in R I and 25 % in R I1
during the first 24 h). The radioactivity
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Fig. 1. Chromatography of the cholic acid

fraction of hydrolyzed bile from Rat I. Co-

lumn: 4.5 g hydrophobic Hyflo Supercel. Phase

system C 1. Solid line: titration values. Broken
line: radioactivity.

was distributed between the cholic and the
chenodeoxycholic fractions in the propor-
tion 6.5:3.6 (R I) and 6:4 (R II), resp.
Rechromatography of the cholic acid frac-
tion showed that a substantial part of the
radioactivity coincided with the titration
peak of cholic acid (Fig. 1) and the identity
of the radioactive material with cholic acid
was established by isotope dilution. The
main part of the radioactivity in the cheno-
deoxycholic acid fraction was eluted as
chenodeoxycholic acid (Fig. 2) and the
identity was confirmed by isotope dilution.

Thus, coprostane-7a-ol-3-one is effi-
ciently converted in the bile-fistula rat to
both cholic and chenodeoxycholic acid.
However, evidence for the formation of this
compound from cholesterol, 7a-hydroxy-
cholesterol or 44-cholestene-7a-ol-3-one is
lacking and it appears that discussions of
coprostane-7a-ol-3-one as a possible inter-
mediate in the formation of bile acids from
cholesterol should await further experimen-
tation.,
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Fig. 2. Chromatography of the chenodeoxy-

cholic acid fraction of hydrolyzed bile from

Rat I. Column: 4.5 g hydrophobic Hyflo
Supercel. Phage system F 1.

Md., USA, and has also been supported by a
grant from Karolinska Institutets Reservations-
anslag.

1. Bergstrom, S. and Lindstedt, S. Btochim.
et Biophys. Acta 19 (1956) 556.
2. Lindstedt, S. Acta Chem. Scand. 11 (1957)
417,
3. Yamasaki, K., Noda, F. and Shimizu, K.
J. Biochem. Tokyo 46 (1959) 739, 747,
4. Danielsson, H. Arkiv Kemt 17 (1961). In
press.
5. Danielsson, H. Acta Chem. Scand. 15
(1961) 242.
6. Yamasaki, K., Kawahara, T. and Shi-
mizu, K. Yonaga Acta Med. 4 (1959) 37.
7. Bergstrom, S. and Krabisch, L. Acta Chem.
Scand. 11 (1957) 1067.
8. Wilzbach, K. E. J.4Am. Chem. Soc. 79
(1957) 1013.
9. Bergstrém, S. and Lindstedt, S. Acte
Chem. Scand. 11 (1957) 1275,
10. Danielsson, H. Biochim. et Biophys. Acta
27 (1958) 401.
11. Jones, A. S., Webb, M. and Smith, F. J.
Chem. Soc. 1949 2164.
12. Norman, A. and Sjévall, J. J. Biol. Chem.
233 (1958) 872.

Received March 18, 1961.

Acta Chem. Scand. 15 (1961) No. 2



