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Summary: The arnbident functionality of a 21-hydmxy-20-methoxy-17(20)-unsaturated pregnane side chain 

is used for a new access to 17a-fluoropmgesterone derivatives by reaction with diethylaminosulfur 

trlfluoride. 

The mgio- and stereoselective intmduction of fluorine into biologically active molecules has often proven to 

be a valuable strategy in enhancing or modifying drug activity l). The replacement of C-H or C-OH linkages 

by a mtum-fluorine bond is of particular interest when mtabolism is know-n to attack the respeuive sites. 

The&ore. the steroid nucleus which forms the basic skeleton of n umerous valuable drugs has served as a 

primary target for fluorination at metabolically relevant position&. 

The increasing number of mild and selective &mrinadon agents31 has considerably facilitated fluozine 

introduction, the stenmselective substitution of tertimy positions, however, often remains a tedious task. 

The continued intemst in progestemne agonists and antagonists led us to look for a convenient and versatile 

access to 17a-fluoropmgesterone derivatives of type II. 

I II 

17wFluoroprogesterone R = I-I, alkyl, my1 

17u-FQmmprogestemne I is a known compound fmt qorted by Deghenghi4) and synthe&ed from 

17u-bmamprogesterone via the route outlined belo&). 

The conceptually elegant pmcedure suf%rs from requiring the brow-acetyl derivative as a starting ma&al. 

InardertoachievethesynthesisoftypeIIcompoundswehadtoenvisageanapproachmalringuseofa 

ll-kmostemid pmmmor. 
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The solution turned out to be surprisingly simple: On treabnent with dicthylaminosulfur tlifluolidc (DAST) 

under standard conditions6~ the allylic alcohol moiety of steroid inmte 1 exclusively mactcd by a 

formal &2 process’) to give the 17u-fluoro substituted Fearranged enol ether 2. 

C!HzOH 

DAST (10 equhf.) 
W 

CM& -50% 15 mln 

1 2 (72.4%) 

Since compounds of type 1 arc easily obtained from the con-espondiug 17-keto pxecursors*) by a thxec-step 

pmc&ue reported previously9’ 

becaa~ conveniently accessible.’ 

a large variety of 17~fluoroprogesterone derivatives in the 19-nor series 

Acid hydrolysis of enol ether 2 cleanly resulted in the formation of dienone 9 which shams a number of 

structural features with the potent progcstin R 502OlO). 

As an even more interesting aspect, the above fluorination process offered the possibility of combining 

11~aryl substitution with a 17a-flucro-17Racetyl side chain as exemplified by compounds &IJ. The 

discovery of RU 486 as the first progesterone sntagonist 11) made such a combination appear a rewarding 

synthetic objective. 

RU486 a2 + R-N(CH& 

g R=acetyl 
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Epoxide @ quired as the central inrmmediate for the synthesis of type f compounds was easily pxepamd 

from diene-ketal 1 by acetylation and subsequent epoxidation’*). Intezc&@y. simple esterifieation of the 

allylic alcohol function was found sufficient to prevent the electnm-rich enol ether moiety i?om being 

oxidlzcd. As anticipated, no epoxidation pmcedum was found fa the unpmtected alcohol 1. to react with 

preferential formation of a 5a.lOa-epoxide. The unusual -cat&n of epoxyacetate 6 with 

methyhnagnesium bromide (Urn in THF, 3 equiv., SC, 15 min) tumed out to be the method of choice since 

Standard pl-CCCdUl-l?S (K&Q, DlCthZUlOl) kd t0 COlKOUlitant SN2-type Opdllg Of the CpOXidC lllOiCty. 

Although the fluorination of epoxide 2 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 to form the target compounds 4&b according to the xeported methodology (Cu(I)-ca&lyzexl 

Grignard reaction, acid-catalyzed deprotection)13). 

The newly synthesized compounds 3, & and a exhibited very strong affinity for the progesterone rtccptor. 

Biological activity data will be reported elsewhere. 
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[a]D +105.9 (CH$& c = 0.515); ‘H-nmr (CD&, 300 MHz): 8 = 0.62 ppm (8,3H,H-18); 0.88 

(s,3HJcetaLCH& 1.06 (s,3H&tt&CH3); 3.38 - 3.70 (m,4H,ket&CH& 3.56 (s,3H,0CH3); 4.15 (d,J 2 

Hz.lH,H-21); 4.33 (d,J 2 Hz,lH,H-21); 5.56 (m,lE&H-11). 2, m.p. 178-179°C (fnnn ethyl acetate&iisopmpyl 

ether); [a]D -135.8“ (CHC13. c = 0.52); ‘H-nmr (CDC13, 300 MHz): 6 = 0.82 ppm (s,3H,H-18); 2.22 (d,J 5 

Hz,3H,H-21); 5.70 (s,lH,H-4). &, oil ; [aID +305.6 (CHCls, c = 0.515); ‘H-nmr (C!DC13, 300 MHz): 6 = 0.39 

ppm (s,3H,H-18); 2.26 (d,J 5 Hz,3H,H-21); 2.92 (s,6H,N-CH3); 4.39 (d,J 6 Hz,lH,H-11); 5.78 (s,lH,H-4); 

6.64 (dJ 9 Hz,2H,arom.H); 6.99 (dJ 9 H~2H.anm.H). &, oil, [alo +28S” (CHC13, c = 0.52); ‘H-MIT 

(CD@, 300 MHz): S = 0.33 ppm (s,3H,H-18); 2.26 (d,J 5 Hz,3H,H-21); 2.58 (s,3H,CGCH3); 4.51 (d,J 7 

Hz,lH,H-11); 5.81 (s.lH,H-4); 7.28 (dJ 9 Hz,2H,arom.H); 7.88 (d,J 9 H&!H,arom.H). 4 rap. 130-131% 

@om diisopropyl ether); [a]o +16.2O (CHC13, c = 0.5); ‘H-nmr (CDC13, 300 MHZ): 6 = 0.87 ppm 

(s.3H.H-18); 0.88 (s,3H,ketaM!H~); 1.06 (s,3H,ketz&CHi); 2.10 (s,3H,OAc); 3.35 - 3.65 (m,4H,ketaK!H& 

3.52 (s,3H+OCH& 4.63 (ABqJ = 12 and 18 Hz,2H,H-21); 6.04 (m,lH,H-11). & m.p. 174-176OC (km ethyl 

aceteMikopmpy1 ether); [ulD 00 (CHCls, c = 0.5); ‘H-now (CDC13, 300 MHZ): S = 0.62 ppm (s,3H,H-18); 

0.87 (s,3H,ketal-CH3); 1.06 (s,3H,ketal-CH3); 3.45 - 3.65 (m,4H,ketal-CHd; 3.57 (s,3H,GCH~; 4.16 (dJ 2 

Hz,lH,H-21): 4.33 (d,JZ Hz.lH,H-21): 6.04 (m,lH,H-11). 
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