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A synthetic pathway to ring C-benzenoid allo (A/B trans)

steroids has been describedl. We have found that this pro-
cedure is inapplicable to normal (A/B cis) steroids, since
the required’intermediate 7,1l1-dibromo-8-ethylene, produced
by the action of bromine on A7—E£lg steroids is not obtained

7

on similar treatment of A'-normal steroids. We have conse-
quently sought an alternative route, applicable to the latter
case; for this purpose, we have devised a procedure for
effecting a Wagner-Meerwein shift of the blocking angular
C-18 methyl group from C-13 to C-12.

The solvolysis of sulphonate esters of the epimeric C-12
alcohols has previously been extensively ipvestigaied with
reference.to conformation and stereoe{ectronic principles of
elimination. Thus the 12B-equatorial epimers undergo the

C-nor—D—homo,rearrangement2 and the l2a-axial epimers undergo

simple elimination to yield the corresponding All-etpylenej.
Of pertinence to this study, dehydration of methyl 3a,7a-
diacetoxy-~l2a~hydroxycholanate (I,R=H)u with phosphorus oxy-
chloride in pyridine or treatment of the derived mesylate

(1,R=Ms, CsoH.s0sS, m.p. B88-90°, laly + 53°) with potassium
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t-butoxide gave the known methyl 3a,Ta-diacetoxychol-ll-enate
(11)5. We considered that in the absence of a readily re-
moved proton at C-11, the elimination of ﬁhe l2a-axial group
might instead occur with a 1,2-shift of the trans antiparallel
C-lB_angular methyl group. To test this hypothesis, methyl
3a, Ta-diacetoxy-12a-hydroxychol-g (1l )-enate(IV) was prepared.
Reduction of methyl 3a,7a-diacetoxy-12-ketochol-9(11)-enate
(III)u with sodium borohydride in aqueous methancl gave a
mixture of;two alcohols (in a 3,2 ratio) separated by thin
layer chromatography. Consideration of order of elution

on chromatography, molecﬁlar rotation differences and nuclear
magnetic resonance spectra indicated that the major product
was the guasi-axial isomer, methyl 3a,7a-diacetoxy-l2a-
hydroxychol-9(1l)-enate(IV,CpeHs407, m.p. 139-140°, [a]D +
71°), and the minor product the 12B-epimer(V,CzpHs4407, m.Pp.

169-171°, [a]

bt 24°). The configurational assignment of
IV was confirmed by catalytic hydrogenation to give I(R=H).
Dehydration of 1vby phosphorus oxychloride in pyridine or

on attempted methanesulphonate formation yielded a non-
conjugated diene which we formulate as methyl 3o,Ta-diacetoxy-
12B-methyl-18-norchola-9(11),13[or 13(17)]-dienate(VI,
C2eHe20s, m.p. 163-165°, [a]D + 80°, 12210 mp(e7200)). This
assignment is supported by the nuclear magnetic resonance
épectrum which indicates the absence of a vinyl methyl group
and the présen&e of one vinyl proton (t4.25, H-11), a ter-
tiary methyi groﬁp (*8.93, singlet, c-19) and a secondary
methyl group (78.76, doublet, J=fc.p.s., C-18).

With this encouraging result, we turned attention to
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the corresponding dienol(VIII). On reduction of the dienone
(VII)4 with sodium borohydride, a single alcohol was isolated
in B5% yield and is assigned the desired structure, methyl
3a-acetoxy-12a-hydroxychola-~7,9(11)-dienate{VIII,Cp7H¢oOs,
m.p. 125-127°, [al, + 169°) since it yielded methyl 3a-
acetoxy-12a-hydroxycholanate6 on platinum catalysed hydro-
genation in acetic acid solution containing hydrogen chloride.
Dehydration of VIII with phosphorus oxychloride in collidine7
gave in excellent yield a triene for which we propose the
structure methyl 3a-acetoxy-12f8-methyl-18-norchola-7,9(11),
13[lor 13(17)]-trienate(IX,Cz7Hag04, M.D. 121-123°,[a]D + 140°).
The ultraviolet absorption spectrum, 1225 sh. (10,200},
231(12,200", 238 sh. (10,200) and 284 (broad) mu (4,400)
indicated that the triene was not linearly conjugated8, and
the nuclear magnetic resonance spectrum indicated the presence
of two vinyl proton multiplets (at T4.17 and 4.57), a tertiary
methyl group (79.02, singlet) and a secondary methyl group
(19.12, -doublet J=7.5 c.p.s.). Isomerization of this stable
triene with formic acid in benzene yielded the benzenoid
steroid,.methyl 3a-acetoxy-12-methyl-18-norchola-8,11, 13-
trienate(X,Cp7H3g04, non-crystalline, [a]D + 78° with
\isb-octane oo6 (15 600),261(300),268(325) and 275 sh. my
(280) in excellent agreement with the corresponding benzenoid
chromophore reported in the ergosterol seriesl. In addition,
the infrared spectrum (in CHCls) showed absorption at 869
cm-l, typical of a pentasubstituted benzene, and the nuclear
magnetic resonance spectrum showed the presence of one
aromatic proton (73.14) and a methyl group attached to a
benzene ring(T7.77).

The benzenoid steroid(X) was also obtained directly from
the dienol{VIII) in over 50% yield by dehydration with phos-

phorus pentoxide in benzene solution. Satisfactory analyses
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have been obtained for all new compoundsg (indicated by
molecular formulae). The structure recently proposedlo for
the mould metabolite, viridin, indicates that it is the first
naturélly occurring ring C-benzenoid steroid.
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