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A NOVEL APPROACH TO OPTICALLY ACTIVE DES-A C-13 ETHYL STEROIDS

Hideo NEMOTO, Atsushi SATOH, Hiromi FUKUI, Shiho FUJIMORY], and Keiichiro FUKUMOTO#*

Pharmaceutical Institute, Tohoku University, Aobayama, Sendai 980-77, Japan

Optically active des-A C-13 ethyl steroids 17~20 have been synthesized by thermolysis of the optically active
alkenic benzocyclobutene 14 as a key process.
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The steroids possessing an angular C-13 ethyl substituent such as norgestrel @,Y its C-15-dehydro analogue 2),? and
desogestrel (3)3) have recently attracted much attention as second and third generations of steroid oral contraceptives and have been
produced commercially by total synthesis#) because there are no naturally occurring steroid precursors having such a substituent at C-13

(Fig. 1).

Fig. 1

During our work>) directed towards the des-A B-trienic steroids (potential synthons for a variety of physiologically important
steroids), we have developed a novel approach, which relies on the stereoselective [4+2] cycloaddition reaction of alkenic o-
quinodimethane 7 to give the C,D-trans-fused des-A B-trienic steroid 6, to optically active des-A steroids 4 and 5, and herein we describe

the results (Chart 1).
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Chart 1
The synthesis of the optically active benzocyclobutene 14, substrate for generating 7, was straightforward (Chart 2).6) The

8 was subjected to the

benzocyclobutenyl aldehyde 87 easily obtainable in large quantities from 1-cyano-4-methoxybenzocyclobutene,
Wittig reaction to give the unsaturated ester 9 selectively (88%), which on reduction with diisobutylaluminum hydride (DIBAL) afforded
the alcohol 10 (98%). Asymmetric epoxidation of the allyl alcohol 10 was effected by following the Sharpless procedure to give the chiral
epoxy alcohol 11 (93%) with a high degree (93% e.e.) of enantiomeric excess.” Mesylation of 11, followed by reductive epoxide ring

opening of 12, afforded the isopropenyl alcohol 13 (94% from 11). Silylation of 13 with tert-butyldimethylsilyl
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trifluoromethanesulfonate (TBSOTY) gave the silyl ether 14 (100%), which on thermolysis in boiling o-dichlorobenzene afforded the des-

A B-trienic steroids 15 and 16 selectively. Birch reduction of this mixture of 15 and 16 followed by acid treatment afforded a 3 : 1

mixture of the enones 17 and 18, easily separable on silica gel column chromatography (69% from 14).10
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Chart 2. Reagents and conditions : i, PhaP=CEtCO,Et, benzene, 50 °C, 24 h; i, DIBAL, THF, -33 °C, 1 h; iii, Bu'OOH,
Ti(OPri4, (-)-D-diisopropyl tartrate, 4 A molecular sieves, CHoCly, -70 °C, 13 h; iv, MeSO,Cl, EtsN, CHaCly, 0 °C, 1 h; v, Zn,
Nal, DMF, 100 °C, 1 h; vi, TBSOTH, 2,6-lutidine, CH,Cly, 0 °C, 1 h; vii, o-dichlorobenzene, reflux, 8 h; viii, Li, liq. NH3, EtOH,
-78 °C, 1 h, then 10% HCI, MeOH, room temp., 10 h—reflux 1 h; ix, TBSCI, imidazole, DMAP, room temp., 3.5 h; x, SeOa,
MeCN, reflux, 2 h, then PCC, CHoClo, room temp., 1 h.

Finally, oxidation of the silyl ether 19 (95%) derived from 17 furnished the aimed diketone 20 as colorless needles {mp 101 - 102

°; [a]p?2 +26.6 ° (CHCl3)} (43%).

Thus, we could disclose a novel route to optically active des-A C-13 ethyl steroids, potential synthons for a variety of

physiologically important steroids.
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