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Cholic acid biosynthesis from cholesterol involves C—24/C—25 bond cleavage. A pre—
cursor of the bond cleavage reactionis 3a, 7a, 12a —trihydroxycoprostan—26—oic acid
(THCA) and this acid is converted into cholic acid by a mechanism similar to that of the
B —oxidation of fatty acids. This research has focused on the stereochemical aspects of
this C—C bond cleavage reaction and led to the following findings.

Evidence of the enzymatic formation of 24—oxo—THCA from A?*—~THCA has been
obtained for the first time by the use of *C as a tracer. All of the four stereoisomers of
3a, 7a, 12a, 24—tetrahydroxycoprostan—26—oic acid (TeHCA) were formed when
THCA was incubated with rat liver mitochondrial fraction. In contrast, (24R, 25R)—
THCA was formed when 700g supernatant fraction was used for incubation. The (25R)—
stereochemistry is noteworthy, since (3S) —hydroxy intermediate is known for 8 —oxida—
tion of fatty acids. 27—Nor analogs of THCA and A* —~THCA were also incubated with
the mitochondrial fraction to give a mixture of (24R)—and (24S)—24—nor—TeHCA.
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Fig. 1 Biosynthetic pathway of cholic acid

The COOH residue can be regarded as
COSCoA in the biological system.
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Fig.2 Synthesis of '*C—labelled A ?*~THCA and
THCA
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Fig.3 "C—NMR spectra(in part) of incubation
product
Upper:derived from['*C]-A*-THCA(7).
Lower:background from incubation
medium. Asterisked signals at § 21.02,
12.37 and 8.16 are due to (Z)—and(E)—C—
27 carbons of (7), and a new carbon, re—
spectively.
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Fig.4 Attempted synthesis of 24—oxo—THCA(5)
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1: After comletion of hydrolysis

2: After addition of 1 eq. of sat. ag. NH,Cl
3: After addition of excess sat. ag. NH4Cl
4: authentic ethyi ketone (11)

5: THCA (2)

6: cholic acid (1)

Fig.5 Chemical stability of 24—oxo—THCA(5)
TLC was performed by Merck RP18—F254
plate with MeOH—H.0(9:1) as a developing
solvent.
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Fig.6 HPLC analysis of TeHCA(3) formed upon
incubation of (26S)—and(25R)—THCA(2)
(A)and(B):With mitochondrial fr.;(CJjand
(D) with 700g sup. Analysis was performed
in the form of p—bromophenacyl ester,
using an ODS column with MeOH—H20 sys—
tem as an eluting solvent.
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Fig.7 HPLC analysis of 27-nor—TeHCA(16)
formed upon incubation of 27—nor—THCA
(14) and A #*-=27-nor—THCA(15) with
mitochondrail fr. Analysis was perfomed
in the form of p—bromophenacyl ester, us—
ing an ODS column with MeOH—H2 0 sys—
tem as an eluting solvent. Authentic(24S)
—and(24R)—27-nor—TeHCA were eluted
at 29.0 and 36.4 min, respectively.
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Fig.8 Summary of the Present Work
*When mitochondrial fr. was employed,
four stereoisomers of TeHCA were formed.
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