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Summary: The ambident functionality of a 21-hydroxy-20-methoxy-17(20)-unsaturated pregnane side chain
is used for a new access to 17o-fluoroprogesterone derivatives by reaction with diethylaminosulfur
The regio- and stereoselective introduction of fluorine into biologically active molecules has often proven to
be a valuable strategy in enhancing or modifying drug activity!). The replacement of C-H or C-OH linkages
by a carbon-fluorine bond is of particular interest when metabolism is known to attack the respective sites.
Therefore, the steroid nucleus which forms the basic skeleton of numerous valuable drugs has served as a
primary target for fluorination at metabolically relevant positions?),

The increasing number of mild and selective fluorination agents®? has considerably facilitated fluorine
introduction, the stereoselective substitution of tertiary positions, however, often remains a tedious task.

The continued interest in progesterone agonists and antagonists led us to look for a convenient and versatile
access to 17a-fluoroprogesterone derivatives of type IL
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17a-Fluoroprogesterone R = H, alkyl, aryl

17a-Fluoroprogesierone I is a known compound first reported by Deghenghi? and synthesized from
17a-bromoprogesterone via the route outlined below).
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The conceptually elegant procedure suffers from requiring the bromo-acetyl derivative as a starting material,
In order to achieve the synthesis of type II compounds we had to envisage an approach making use of a
17-ketosteroid precursor.
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The solution turned out to be surprisingly simple: On treatment with diethylaminosulfur trifluoride (DAST)
under standard conditions® the allylic alcohol moiety of steroid intermediate 1 exclusively reacted by a
formal SN2’ process”) to give the 17a-fluoro substituted rearranged enol ether 2.
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Since compounds of type 1 are easily obtained from the comresponding 17-keto precursors® by a three-step
procedure reported previously”), a large variety of 17o-fluoroprogesterone derivatives in the 19-nor series
became conveniently accessible.

Acid hydrolysis of enol ether 2 cleanly resuited in the formation of dienone 3 which shares a number of
structural features with the potent progestin R 502019,
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As an even more interesting aspect, the above fluorination process offered the possibility of combining
11B-aryl substitution with a 17c-fluoro-178-acetyl side chain as exemplified by compounds 4a,b. The
discovery of RU 486 as the first progesterone antagonist'! made such a combination appear a rewarding
synthetic objective.
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Epoxide 8 required as the central intermediate for the synthesis of type 4 compounds was casily prepared
from diene-ketal 1 by acetylation and subsequent epoxidation!?. Interestingly, simple esterification of the
allylic alcohol function was found sufficient to prevent the electron-rich enol ether moicty from being
oxidized. As anticipated, no epoxidation procedure was found for the unprotected alcohol 1 to react with
preferential formation of a S5a,10a-epoxide. The unusual saponification of epoxyacetate 6 with
methylmagnesium bromide (1,2m in THF, 3 equiv., 0°C, 15 min) turned out to be the method of choice since
standard procedures (K,CO3, methanol) led to concomitant Sy2-type opening of the epoxide moiety.
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Although the fluorination of epoxide 7 proceeded slightly less efficient than the parent process with
diene-ketal 1, the 17a-fluoro derivative 8 was obtained with a 60% yield, allowing for the facile completion
of the scheme o form the target compounds 4a.,b according to the reported methodology (Cu(l)-catalyzed
Grignard reaction, acid-catalyzed deprotection)!®,
The newly synthesized compounds 3, 4a and 4b exhibited very strong affinity for the progesterone receptor.
Biological activity data will be reported elsewhere.
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