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one of the gem dimethyl groups or an angular methyl group in ter-
penoids are often oxidised to a primary hydroxyl group. 1In their PMR spectira
the two protons of this methylene group often show different chemical shifts
and a coupling constant of ~ 11 cps, (1) showing thereby that they are not
freely rotating but have a preferred conformation. But there is no olear
idea about these conformations.

3t 18 well known that a methyl signal is deshielded by an adjaocent
eclipsing hydroxyl group (2). we have now found that in such cases, the
methyl signal is further deshielded, when the spectra is taken im pyridine
solution (see pable 1).

Models show that the most stable conformation for an axial c‘-cna-on
in a normal terpenocid with a clo-cna, will be that in whi¢h the hydroxyl
C-0 bond nearly eclipses the c4-equator1a1 methyl group. This is fully
supported by the data from a number of diterpenocids given in Table 2, when
viewed in the light of the observations in table 1.

It will be seen from vy, Xt and XIII that the 04-axial and egquatorial
methyl protons in a compound resonate at about the same place. But when an
axial c4-c33 is oxidised to a -cnz-on the equatorial 04-033 resonates ~ 10
ops downfield (compare VI & VII or XI & XII or XIII & XIV), which is further
deshielded by over 10 cps in pyridine, thus showing that the hydroxyl on the
axial group has an eclipsed or nearly eclipsed position with the equatorial
C,~CHg- consistent with this, the c10-0H3 in vI or VvIY, XI or XII, and XIII
or XIV, resonate at the same place in the two compounds in each pair, show-
ing thereby that the hydroxyl group is far away from the clo—cﬂ3 in these
cases. By analogy, the conforsation of a clo-cna-oa in such compounds should
be the one in which the oH group points equally away from the A/B rings.

The axial CL'CHS in VIII, X and XVI resonate ~ 10 ¢ps higher field
than the equatorial methyl groups in the corresponding axial hydroxymethylene

'co-unioation N0.1159 from the National chemical Laboratory, Poona 8.
*gtereochemical studies by PMR spectroscopy X.
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TABLE 1
ompound chemical shift in cps at 60 Me of the shift in
gote pyridine
18-n 19-g 18-y 19-H SoTation
In cpcl 3 in pyridide —
18- 19-H
I llg-hydroxy- 42.5 79.5 43.5 79.5 -1 0
progesterone
1Y ll1g-hydroxy- 55 87 68 95 -13 -8
progesterone
11T llg-hydroxy-5q- 47 62 63 78 -16 -16
pregnane 9 8
IV Borneol 89 99 81 9= LJ: i 4
52 53 52 52 0 0

o’

v  Isoboraeol OHgl 51 71 51 ~16 )
%OH

111, m.0.124°, (ai +38° IV, V, K.Tori, Y. Hamashima and K.Takanizanma
chem.& Pharm. pul D Jjapan, 12, 924 (1964). All spectra given in this
Paper were taken on a varian A-60 spectirometer, using TMS as internal
standard.

compounds, viz, VvII, IX and XV respectively, i.e. at about the same place,
had there been a gem-dimethyl group at Cy- Besides, in pyridine solution,
the axial methyl groups of the equatorial -CH,-0H compounds (see VIII and X)
do not show any significant downfield shift. These results indicate that
the hydroxyl group of the equatorial —CHz—OH, is far removed from the axial
c4—CH3, and hence should be nearly perpendicular to the plane of the ring.
This is fully supported by the data in pable 3, which show that this
hydroxyl group has a 1,3-diaxial relationship with the cs—axial proton in
the normal A/B-trans terpenoidsfz’

Acknowledgement - we are indebted to pr.L.M. Kogan for samples of 1 & 11,
T0 Glaxo laboratories for 3p~-acetoxy-l6-pregnene-11,20-dione, to make ITJ,
to Prof. T.J. King for the acids of IX and X, to Dr.sukh pev for XI1I, to

pr.1.K. walker for the acid of vII and to pr.J.w.w. Morgan for XIX and Xx.
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TABLE 3
chemical shift of the C,-H, in CDCl, at 60 Mc
XVII Cholestane 3f-01 methyl ether .e 187 eps
XVIII cholestane 3f, 5q-diol, 3-methyl ether 217 cps
shift of the caa-axial proton, due to the =30 ¢ps

5q-axial hydroxyl group

g

XI1X
Ca-H at 268 ops

XIX and xx sandacopimaradiene derivatives, R.A. Laidlaw and J.w.W.
Morgan, J. chem, Soc. 644 (1963); xXI, B-amyrin acetate; XXII hederagenin
methyl ester-3-acectate, m.p., 160° a), 4325 prepared by the hydrogenolysis
of hederagenin methyl ester—a-aoetateptrityl ether, m.p, 2250, (G)D+67° .
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