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In continuation of our *C nmr study of terpenic natural products®?
the natural abundance !*C nmr spectra of lanosterol { la), dihydrolanosterol
(}E) and related substances were recorded. Noise decoupled, single
frequency off-resonance decoupled* and, whenever needed, noise
off-resonance decoupled spectra® yielded chemical shift data, differentiated
carbon types and in the end led to the assignments in the Table. This

constitutes the first cmr analysis of triterpenes.
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Comparison of the § values of }Eand _lj.z with those of 2, 6-dimethyloctanet
and Z-mgthyl-l-heptene‘, respectively, permits assignment of the C-17
sidechain shifts. Chemical shift theory’ indicates the farthest downfield
signals of non-protonated carbons to be olefinic C-8 and C-9 and the
downfield methine.to be C-3, thus leaving the remaining methine signals to
C-5and C-17. Conversion of dihydrolanosterol to its acetate (.2) and ketone
(2) and comparison of the ring A shifts of these derivatives with those of
la and 1b yield the values of C-2, C-4 and the C-4 methyl groups.hsv'9
Finally, comparison of the spectra of la and 1b with the cmr specfrum of
A8(9)-sandara.copima.radiene (i) 10 reveals the values of the C-10 angular
methyl group, the C-10 quaternary carbon center and the C-1, C-6 and
C-11 methylene functions. Since the C/bw fusion in the triterpenes
changes their ring C conformation from that of_g”' and imposes non-bonded
interactions between the C-11 hydrogens and the la hydrogen and the C-10
and C-13 angular methyl groups, the shifts of all carbons affected by the
interactions and their neighbors, i.e. C-9 and C-10, are upfield in _lﬁ_and
_1_2. Another striking conformational effect first noted among piperideines!?
and in the diterpene field!!, —the upfield shift of homoallyl carbons within a
six-membered ring into which a double bond has been introduced, —is
apparent in the A> compound 5from dihydrolanosterol (_1J_3_) . The C-5 and C-10

shifts,of 5 are ca. 2 ppm upfield those of ib.
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Consideration of the cmr spectrum of cholestanol* and the expected

~ consequence of the introduction of a C-14 angular methyl group on the basis
of chemical shift theory? leads to the shift assignment of C-13 and C-14 and
their methyl groups in la and 1b. The cmr data of 7-ketodihydrolanosteryl
acelate are in consonance withv this assignment. The 7-keto group leaves
C-13 and its methyl group nearlyunchanged(44.2 and 15.3 ppm, respectively),
while modifying the 6 values of C-14 (47.1 ppm) and its methyl group
(24.3 ppm). An evaluation of the effect of the 14q methyl function on C-12
and C-lb‘, i.e. more shielding than in their ¢holestanic environment, yields
the two carbon shifts. Finally, the C-14 methyl group is expected to shield
C-7 in la and }.tj( in contrast to C-7 in i) , thereby differentiating the

remaining methylenes at C-7 and C-15,

Table. Cmr Chemical Shifts

c la  1b ¢ & 1 ¢ 1l 1p
1 35.0 35.1 11 17.6 17.6 21 18.4 18.5
2 27.4 27.4 12 25.8 25.8 22 35.1 35.8
3 78.3 78.3 13 43,7 43,8 23 24.2 23.6
4 38.1 38.2 14 49.1 49.1 24 124.7 38.9
5 49.8 49.8 15 30.2 30.3 25 130.2 27.4
6 20.3 20.5 16 30,2 30.3 26 24.9 22.3
1 27.4 27.4 17 49.8 49.8 27 16.9 22.0
8 133.9 123.9 18 15.3 15.2 28 23.5 23.6
9 133.9 133.9 19 18.0 18.1 29 27.4 27.4

10 36.3 36,5 20 35.1 35.8 30 14.8 15.0
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