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Summary: 17(20)-dehydro-23,24-dinorcholan-22-oic acids, derived from natural sterols are
converted with H202 in the presence of molybdate or tungstate ions into lé6-unsaturated
20-oxo-pregnanes, which are useful intermediates of corticosteroid hormones and drugs.

16-Dehydro-20-oxo-pregnane derivatives used as intermediates in the synthesis of
corticosteroids have been produced industrially by oxidative degradation of diosgeninl.
Now we report a convenient process which yields 16-dehydro-20-oxo-pregnane derivatives
by catalytic oxidative decarboxylation of 17(20)-dehydro-23,24-dinorcholan-22-oic acids
obtained from sterolsz.

% -Hydroxy-3-ox0-23,24-dinor-4,17(20)-choladien-22-oic acid (la), produced from sito-
sterol by microbial side chain degradation3 transformed readily into S«-hydroxy-4,16-
-pregnadiene-3,20-dione (2a) by reaction with HZUZ in the presence of the salt of a tran-
sition metal oxoacid, such as ammonium paramolybdate or sodium tungstate in an alkaline
aqueous mediuma.

=0

Using this reagent Payne and Williams5 prepared epoxy-derivatives from-:4b-unsaturated
aliphatic acids in an acidic medium. We did not observe the formation of 17,20-epoxydes
from la during the preparation of 2a, although epoxidation of the 4(5)-double bond of gg’
occured to a small extent. The products and yields obtained by this decarboxylation of ia
and some modified derivatives (lb-g) are compared in Table I.
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Table I
Starting material Reagent Product Yield(%)
94-hydroxy-3-oxo-23,24-dinor-4, _  SL-hydroxy-4,16~pregnadiene- 66
17(20)-choladien-22-oic acid (la) Hp0oMo0,™ 3 20-dione (2a)
3-axo0-23,24-dinor-4,9(11),17(20)- H..0. /Mo02™ 4,9(11),16-pregnatriene-3,20- 63
cholatrien-22-o0ic acid (1b) 278 gione (2b)
3-ox0-23,24-dinor-1,4,9(11),17(20)- H.0 /woz- 1,4,9(11),16-pregnatetraene- 58
27274

cholatetraen-22-oic acid (lc) 3,20-dione (2c)
3,3-ethylenedioxy-23,24-dinor-5,9(11), H.0 /MoOz_ 3,3-ethylenedioxy-5,9(11),16~ 70
17(20)-cholatrien-22-oic acid (1d) 272 pregnatrien-20-one (2d)
3-methoxyimino-23,24-dinor-4,9(11), H.0.. /W02~ 3-methoxyimino-4,9(11),16- 95
17(20)-cholatrien-22-oic acid (le) 727 pregnatrien-20-one (2e)

By protecting the 3-oxo-group the unwanted epoxidation of the 4(5)-double bond can be
avoided. The presence of the 9(11)-double bond in 2b-e affords a possibility for the in-
troduction of an 11p-hydroxyl group as well as a %-fluoro substituent in the course of
the synthesis of corticosteroid hormones and drugs.

For studying the mechanism of this reaction we attempted the decarboxylation of 3-oxo-
-1,4,9(11),16~androstatetraene-17-carboxylic acid (3) and 3-oxo-16-methyl-1,4,9(11),16-
-androstatetraene-17-carboxylic acid (4) prepared from prednisolone. Compound 3 is not
decarboxylated while 16-methylene-1,4,9(11)-androstatriene-3,17-dione (5) is formed from
compound 4. Thus, a (Z)-arrangement of the carboxyl group and the bond from which the
new double bond is formed is required for a successful decarboxylation. We assume that
the +transformation preceeds via a cyclic intermediate formed by the assistance of an
activated catalyst.

The transformation of 17(20)-dehydro-23,24-dinorcholan-22-oic acids into l6-dehydro-
-20-oxopregnane derivative is a simple, one step reaction. It affords a new, useful +tool
for the synthesis of cofticosteroids-from the cheap, easily available plant sterols.
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