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CARBON-13 NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY OF C/D-CIS POLYOXYPREGNANES. II
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A number of C/D-cis polyoxypregnane derivatives possessing an oxo or a carbinol group at
C-20 have been isolated from the plants of family Asclepiadaceae,1 Ranunclaceae,2 and
Scrophulariaceae.l The configuration of the side chain at C-17 in these compounds has been

3

determined by ORD measurements of C~20 oxo derivatives” and further by chemical correlation.
However, it is not applicable to the compounds having a strong chromorhore absorbing at around
300 nm.

Carbor-13 NMR has proved to be a useful tool for the investigation of stereochemistry of
santonin der:’.vat:‘.ves,L+ norbornanes,5 methylcyclohexane,6 and pimaradienes.7 All these results
indicate the following facts: when the two carbon atoms with 1-4 relation are in a gauche and
an anti orientation to each other, the chemical shifts of both carbors are higher in the former
case than the latter case. In other words, wher the dihedral angle between the two carbon atoms
by Newman's projection becomes small, the chemical shift of each carbon is considerably shifted
to an upper field. On the basis of these facts, the C-12 signals of the C-17 a-isomers in which
dihedral angles between C-12 and C-20 are about 30° should be expected to appear at a higher
field than those of B-isomers in which the dihedral angles are about 150° (see Fig. la).

On the other hand, in the C-178 isomers, the chemical shifts of C-18, whose dihedral angle to
C-20 is about 30°, are higher than those of the a-isomers (see Fig. 1b).

We have measured the C-13 NMR spectra of thirteen C/D-£i§ polyoxypregnane derivatives and

been able to make satisfactory assignments of almost all of the resonances.8 The Table lists

the chemical shifts of C-12, C-18, and C-20 obtained in several solvents. The signals of C-18
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in la, 1b, and 2c appeared at lower fields by 2.92, 3.08, and 2.4 ppm than those in 1f, lh,9
and 2e, while those of C-12 were shifted upfields by 5.33, 2.68, and 6.06 ppm, respectively as
illustrated in Fig. 2. Although the solvents used and acylation of the C-12 hydroxyl group
influence the chemical shifts, the rule mentioned above is applicable to the determination of the

configuration at the C-17 position among the epimeric pairs of C/D-cis polyoxypregnane derivatives.
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Fig. 2 Chemical shift correlations for changes in C-17 configuration for

lineolon (la), cynanchogenin (1b), and glycolineolon (2a).
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la: R1=R2=H, 178-H 2a: R1=R2=H, 1768-H
1b: R,=H, R_=ikemaoyl, 17B-H 2b: Rl=CHO, R2=H, 178-H
- =
lc:‘ R1=Ac, R2=ikemaoyl, 178-H 2c: R1=H, R2=ikemaoyl, 178-H
1d: R1=Bz, R2=ikema6yl, 17B-H 2d: R1=Me, R2=H, 178-H
le: R1=R2=Bz, 178-H 2e: R1=R2=H, 17a~-H
1f: R1=R2=H, 17a-H CH
3\CH Q
1g: R1=R2=Ac, 170-H ikemaoyl: CH%;&:CH- -
1h: R1=H, R2=ikemaoyl, 170-H CH}
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