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The angular methyl groups[involving C(18) ad C(19)'] in
the steroid nucleus give rise to easily idemntified signals in
the p.m.r. spectra. These are usually described as "sharp"
singlets, but in fact their width at half-height (WH) is always
significantly greater than that of a "genuine" singlet (such as
that due to tetramethylsilane) at the same resolution. In the
case of tlche modified steroid nucleus (I), the C 18) -methyl was
reported” to give rise to a doublet (splitting 0.8 c/s.) which
was proved by spin decoupling experiments to be due to an inter-
action with the 12a -protonz. This type of long-range coupling
across four bonds in a completely saturated system has many
analogies™, and the steric conditions for its occurrence have
been defineda’4 as the "tail-to-tail", "M" or "W" rule, to which
only very few except:lons3 have been reported.

We wish to report evidence that the broadening of the p.m.r.

signals due to the C(18)' and C(lg)-methzl groups in two typical
steroids is due to this type of spin-spin interactiom.

The signals due to the C(18)" and C(lg)-nethyl groups in
most steroids can easily be assigned by the well-known addit-
ivity rules®*% 7. In the p.m.r. spectrum of 3 & -hydroxy-58 -
pr:egn:mne-ll,20-dicme8 (11), the peak at 2.11 ppm was assigned
to the 9(21)-methy1 group, that at 1.15 ppm (Wy : 1.2 c/s.)
to the C(lg)-methyl group, and that at 0.57 ppm (Wy: 1.6 c/s.)
to the c(ls)-nethyl group. The spectrum was taken as an
approximately 157 solution in deuteriochloroform and the
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Ho™
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resolution of the instrument (Varian, model A60) was such that the
singlet due to tetramethylsilane used as internal reference had
Wy 0.5 ¢/s. A peak at 2.42 ppm was assigned to the 3a -hydroxyl
proton by its easy exchange with deuterium oxide. A prominent
peak at 2.56 ppm of two proton intensity was assigned9 to the
c(lz)-netlnylene group and a series of ill-defined signals of total
intensity 3 protons between 2.25 and 3.0 ppm were assigned to
l-l(g), H(17') and H(lf )10. Treatment of (II) wichlgeuterium oxide
and base under conditions which would be expected™ to lead to
exchange of H(9), n(12a ) 3(17) and 0(21)-methy1 protons (but not
of H(IZB )) gave a material whose p.m.r. spectrum no longer showed
the signal assigned to the C(Zl)-methyl group, and which had only
signals due to 3 protons (disregarding the hydroxyl signal) between
2.25 and 3.0 ppm. Detalled examination of the p.m.r. spectrum in
this region and analogy with published dat:a1 suggests that the
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two protons exchanged are H(12 a) and either H(17) or H(g)

(or both H(g) and H(17) partially). The signal assigned to the
C(lg)-methyl group had Wy : 1.1 c/s., and that assigned to the
C(la)-methyl group had Wy ¢ 0.9 c¢/s. at a resolution at which the
singlet due to tetramethylsilane had Wu : 0.5 ¢/s. We_interpret

this result as showing that the principal cause of broademing of
the signal due to the C(ls)-methxl group in (II) is long-range
spin-spin coupling with either H(12 a) or H(17)' or both.

Analogous deuterium exchange on 5c-cholestan-2-onen (I11),
leading to the formation of a tri- or tetradeuterio-derivative
(on p.m.r. evidence) altered the signal at 0.74 ppm assigned5’6’7
to the C (19)-methy1 group from a partially resolved doublet
(principal splitting 0.7 c¢/s., Wy : 1.8 c/s., Wy tetramethylsilane:
0.55 ¢/s.) to a singlet (WH : 1.1 ¢/s., Wy tetramethylsilane :

0.5 c¢/8.). We interpret this change as due to the exchange of a

proton(s) which ha& been involved in s long-range interaction with
the C(lg)-metf'lxl grouE, presumably principally H(z )= by the
1

"tail-to-tail" rule”’",

The apparent generality of long-range coupling involving the
C 18)" and C (19)1ethy1 groups in the steroid skeleton has obvious
stereochemical implications which are being investigated.

Acknowledgement: We wish to thank Mr. Karl Diehlsen for obtaining
the p.m.r. spectra.
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