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Summary. A four-step reaction sequence including (1) hydroxyl group-assisted epoxidation, (2)
Jones oxidation, (3) DIBAH-reduction, and (4) epoxide deoxygenation has been devised in order
to effect epimerization of 4 to 1, the overall yield approaching 65%.

Unique biological properties are occasionally associated with steroid derivatives bearing a substituent other than
hydrogen at C(14).! Hence, substantial synthetic effort continues to be devoted to C(14)-functionalized target
molecules of extraordinarily broad structural diversity.2 The synthetic potential of the title compound 1,
however, appears to be largely untapped in this context, except for its prominent role in the assemblage of the
potent orally active estrogen 2.!Y Regrettably, prior art seems to have settled with a notoriously inefficient and
laborious route to 1, a consequence of counterproductive substrate-controlled diastereoface differentiation in the
key reductive step, 3—1(10%).3 Disappointing results for Mitsunobu-type inversion protocols with the readily
prepared 178-hydroxy epimer 4 have similarly conspired against a more widespread use of 1 in steroid synthesis.
The purpose of this communication is to disclose a highly stereocontrolled four-step sequence for the conversion
of 4 into 1, which proceeds in approximately 65% overall yield. This novel approach was based on the reasoning
that carbonyl group reduction at C(17) will provide a higher portion of the 17a-hydroxy epimer, if the substrate
displays a-concave/B-convex CD-ring topology transiently generated with the aid of a dummy substituent on the
steroid B-face at C(14). For obvious reasons of process efficiency, any auxiliary functional group to be attached
to C(14) should meet two additional criteria: (1) availability of powerful methodology for its intro-
duction/removal, (2) capability to pre-coordinate and direct certain reducing agents. Since excellent oxirane-
assisted carbony! n-face differentiation has been observed during numerous epoxy ketone reductions utilizing
borohydride-based reagents,* for example, most requirements stated above appeared to be manageable by a
148,15B-epoxy group along the 4—5—6—7—1 sequence of events.

With this synthetic plan in mind, the starting material 4 was piled up by reduction of either 3° or 17-acetyloxy-
3-methoxyestra-1,3,5(10),14,16-pentaene in accord to literature precedent.> 6
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Fortunately enough, the modest stereocontrol reported for the epoxidation of 4 with m-chloroperbenzoic acid’
was overcome by an alternate procedure (toluene, VO(acac),, TBHP, 22°C, 3.5h; 95%), which operates under
strong hydroxyl group participation*® 8 10 afford the 14B,15B-epoxide § exclusively. The next step called for re-
adjustment of the ketone oxidation level at C(17), a functional group interconversion most conveniently
accomplished under acidic reaction conditions (acetone, Jones reagent, 0°C, 2h; 92%). Some experimentation
was necessary to arrive at satisfactory m-facial control in the crucial reductive step, 6—7. Contrary to our
expectations, mixtures containing appreciable amounts of the undesired 17B-epimer 5 resulted when the base-
sensitive B,y-epoxy ketone 6 was exposed to various borohydride reagents (MeOH, THF, NaBHy, CeCl37H,0,
-30°C, 1h; 57%(7), 39%(5)). The product ratio 7/5 was not tremendously responsive to reaction parameters such
as concentration, temperature, solvent, or the presence of additives like cerium(Ill) chloride.* Further
investigatons uncovered the remarkable suitability of diisobutylaluminum hydride (DIBAH) in the current
setting, provided that the reaction medium was properly composed. Thus, treatment of a solution of 6 in
tetrahydrofuran with DIBAH (toluene, 1.5 molar) at -78°C during 15 minutes delivered 7 in 85% yield and traces
of § (2%) following chromatographic separation on silica gel (dichloromethane/ethyl acetate, 4:1; gradient
elution). The selection of a procedure® for epoxide deoxygenation 7—1 (THF, WClg, n-BuLi, -78—0°C, 1.5h;
92%, was guided by the need for high efficacy paired with superb hydroxyl group compatibility. It is anticipated
that the synthetic scheme just outlined will facilitate the stereocontrolled construction of C(14)/C(15)-substituted
steroid derivatives, including 2, via hydroxyl group-directed transformations* in the future.
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