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The stereochemistry of hydroboration of rigid systems
can usually be predicted from steric parameters which direct
the reagent to the less hindered side of the molecule(3a’b)
We wish to report that hydroboration of the synthetic (%)
(4,5)

tetracycle Ia carried out with tert-2,3-dimethylbutylbor-

ane(s) followed by oxidation with hydrogen peroxide affords

OR

9

CH.O

CH,O

a - R:THP
b - R:H
c - R:CH2¢

stereospecifically the unsaturated 14-iso-15B8-alcohol IIa(7’8’9)

[m.p. 135-136°; A 273 mp (log € 4.23). Anal. Calcd. for

max

C,:H, ,0 C. 75.34; H. 8.60. Found: C, 75.32; H 8.47). The
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formation o the cis-fused ring system, vide infra., is unexpected
and is opposite to that predicted from simple steric considera-
tions as exemplified by catalytic hydrogenation of two derivatives

of I, the l7-ketone and the corresponding ketal, whic¢h yields

(10)

products with the l4c-stereochemistry. The bulky 178-tetra-

hydropyranyloxy function in Ia would be expected to favor reaction
from the a-side to an even greater extent. Indeed, the hydro-

boration of the nonconjugated l4-enes, 5a-cholest-14-en-3f-ol and

(11)

5a-androst-l4-ene-3pf,17B-diol, studied by Nussim et al. af-

fords products with the l4a-stereochemistry.

Reduction of the crystalline tetrahydropyranyl ether, IIa,
with potassium and aniline in liquid ammonia affords a ca. 1:3
mixture of two dihydroderivatives IVa [m.p. 106-107°; xmax
2?8 and 287 mp (log € 3.35 and 3.32). Anal. Calcd. for
C25H3604-1/2 C, H OH: C, 73.743; H, 9.28. Found: C, 73.84;
H, 9.11], and Va [m.p. 160~162°; N nax 278 and 287 mu (log € 3.35
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and 3.33). Anal. Calcd. for C C, 74.86; H, 9.06.

2583604 ¢
Found: €, 74.82; H, 8.58] while hydrogenation of IIa over
platinized charcoal yields the previously obtained_compound Iva.
This result can only be accommodated by assigning the 148~
stereochemistry to IIa since (a) metal ammonia reduction of the
l4a-steroid IIIb affords a single product VIb with the EEEBEféﬂéif

(10)

trans stereochemistry while hydrogenation of IIIb affords

only the cis-syn-trans product VII(IZ) [m.p. 129-130°; xmax 278
and 287 my (log € 3.75, 3.78). Anal. Calcd. for CZOHiBOZ:
c, 79.97; H, 9.39. Found: C, 79.66; H, 9.21].

However, in agreement with the results of the present

study, Smith, gE_gl.,(la)

have demonstrated that 8-dehydro-14p-
estrone methyl ether affords both the cis-anti-cis and trans-
anti-cis products on metal-ammonia reduction, the former being
identical with the major product of catalytic hydrogenation.
Both IV and V were converted in turn to the corresponding
estrone derivatives by acetylation of the C-15 carbinol, hydrol-
ysis of the C-17 tetrahydropyranyl ether, Jones oxidation of the
derived C~17 carbinol, acid catalyzed elimination of acetic

acid and catalytic reduction to yield from IV, via intermediates

VIII - XI, 13B-ethyl-3-methoxy-8a,9a,l4B-gona-1,3,5(10)-trien-

OTHP OH o} 0
h—»h——»ﬁﬁﬁ
OAc OAc OAc
VIII IX X XI

17-one, XII [(m.p. 110-111°; xmax 278 and 287 mu (log € '3.32 and

3.30); 1737 en™}. Anal. calcd. for CyoHagOyt C, 80.49;

v
max
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H, 8.78. Found: C, 80.29; H, 8.64] and from V, 13B-ethyl-3-

methoxy-8c, 98, 14f-gona-1,3,5(10)-trien-17-one, XIII [m.p. 146-

147°; A 278 and 287 mp (log € 3.30 and 3.28); Ym 1724 cm_l.

max: ax

Anal. Calcd. for C20H2602: Cc, 80.49; H, 8.78. Found: C, 80.61;

H, 8.77].

7\

CH

3 XIV R:a-H
XV R:B-H
Comparison of XII and XIII with XIV and XV(14) both by

(15) demon-

melting point analysis and gas liquid chromatography
strated the expected non-identity.

A possible explanation for the steric course of hydro-
boration is the formation of a complex with the reagent and
the oxygen in the tetrahydropyranyl ring which would then be in
a positidn to deliver the hydroborating species to the P-face
of the molecule. This hypothesis was investigated by hydrobora-

tion of benzyl ether Ic(l6), followed by the sequence described

(18)

above. In this case a complex, if formed, is not within
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bonding distance of the C-14 double bond.  Aanalysis of the
isomeric 18-homoestrones by g.l.c. indicated a 7:3 ratio of
p-face to a-face hydroboration. This result suggests the opera-
tion of several other factors including a more facile than ex-
pected direct B-face hydroboration or, possibly, rearrangement
of an initially formed a-hydroboration product to the thermo-

dynamically more stable B-product.
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An oily second component isolated from this reaction is
isomeric at the 17-tetrahydropyranyl ether. This was
demonstrated by mild hydrolysis of both products to the
same l7B-carbinol IIb [m.p. 128-130°; xmax 273 mp (log €
4.23)}. BAnal. Calcd. for CyoH 76.40; H, 8.34.
Found: C, 76.37; H, 8.40].
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The svnthesis of this compound will be the subject of a
separate publication.
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[m.p. 89-90°; »
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max —_
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