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Recently, Mitsuhashi and Shimizu® have correlated jervine (I) with
hecogenin through 3ﬁ ~acetoxy-C-nor-D-homo-5« -pregnane-ll-one (11).
While the configurations of C-3, C-8 and C-14 of I have been established,
the configuration of C-9 is still open, since the transformation from I
to II involved a reaction under rather severe.conditions,3 which would
render C-9 readily epimerizable. On the other hand, veratramine (III)
possessing the same C-nor-D-homosteroid skeleton as I, has been shown tfo
have B/C trans configuration (9% H) on the basis of n.m.r. studies4 or

5

by degradation of hecogenin to the ketome (IV).” Although I has been

related to IIT directly,6 or via triacetyldihydroveratramine--ll—one,7
the possibility still remains of epimerization at C~% during the reac-
tions. 1In view of the range in relative stability between trans and cis
isomers of hydrindanone derivatives,8 it is desirable to determine the
configuration of C~9 in an unambiguous manner. Tiie present paper will
describe evidence that these alkaloids indeed have B/C trans configura-~
tion.

5,6-Dihydroveratramine (v),2 m.p. 191-19%°, was degraded to IV in
the same manner as Johnson's fragmentation reaction;lO V was converted
to N-chloro derivative with N-chlorosuccinimide, which gave, when treated

with sodium methoxide and subsequent hydrolysis, an aldehyde (v1), i.r.

(in Nujol) L;ax 2720 and 1723 cm_l; n.m.r. (€0 or 100 Mc., in deutero-
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chloroform, & singlet at T 0.17 (1H, aldehyde proton) and a doublet

(J»= 6.5 c.p.s.) centered at T 8.61 (3H, C~21 methyl group). The
aldehyde wes further degraded, with n-butyl nitrite and sodium n-butoxide,
to the oxime, m.p. 228-232°, which was hydrolyzed to & ketone 021H2802
(Found: €, &0.58; H, 8.89), m.p. 169-171°; i.r. L/max 1667 and 1597 cm_l;
u.v. (in ethanol) 2‘max 258 mp (& 15,000); n.m.r. three singlets at
T7.42, 7.6 and 9.05 (each %H, C-21, C-18 and C-19 methyl groups). This
ketone (over-all yield from V, 15%) was identical with the ketone (v)

prepared from hecogenin.5

IIT with &°

V no 1}5

The Birch reduction of III with lithium in ethylamine ih the presence
of isopropunol11 effectively reduced the D-ring to yield a mixture of
dihydro derivatives, from which three crystalline substances were isolat-
ed by repeated recrystallizations. The main product C27H41N02 (Found:
¢, 78.55; H, 10.20), obtained in 33% yield, had m.p. 182-184° and the
spectral data were consistent with the structure (VII); u.v. only end
absorption £ 16,000 at 210 mp. The triacetyl derivative (viia), m.p.

144-146°, prepared by acetylation with acetic anhydride and pyridine,



No.9 491

showed the presence of two olefinic protons (at C-6 and C-15) as a broad
peak centered at T 4.58 and that of a methyl group (C—18) attached to
olefinic carbon as a singlet at ‘T 8.47 in the n.m.r. spectrum. Catalytic
hydrogenation of VII over platinum in acetic acid gave two compounds

(VIII), m.p. 174-176° and R.'? 0.41, and (IX), m.p. 181-183° and R, 0.58,

f
and their structures will be discussed later:

Treatment of 1ll-deoxojervine (x)6 with lithium and ethylamine result-
ed in cleavage of the ether linkage to yield two isomeric substances (x1)
CogflysN0, (Found: C, 78.10; H, 10.65), m.p. 157-159° and Ry 0.78, i.r.

Y 3300, 1715 (acetone), 1063, 877" and 806 ca™', and (XII) C,.H,,NO,
(Found: C, 78.55; H, 10.30), m.p. 190-192°, [c(]D (in 95% ethanol) -53.6°
and Ry 0.56, i.r. l/max 3400, 1063, 883 and 806 cm-l. Hydrogenation of

XI afforded in good yield the 5,6-dihydro derivative (x111) CZ7H45N02
(Found: C, 78.31; H, 10.83; N, 3.33), m.p. 155-157° and ﬁi]D-59.4°, i.r.
Vm oy 3300, 1719 (acetone), 1032 and 878 cm‘l, a good yield.of which was
also produced by direct hydrogenation of X. Or acetylation, XIII1 and XII
were converted to the corresponding triacetyl derivatives (XIIIA), m.p.
157-159°, and (XIIa), m.p. 188-190° and [o(jD -10.2°. Their n.m.r. spectra
indicated the presence of a C-~18 methyl group on the olefinic carbon, and

also suggested the configuration of the C/D ring linknge;u'l5

n.m.r. of
XIIIa, a broad multiplet which consisted of three peaks centered at
T4.93, 5.17 and 5.35 (3H, protons at C-3, C-22 and c-23)16, a singlet at
T8.34 (3H, C-18 methyl group) and a singlet at ‘T 9.28 {3H, C-19 methyl
group); n.m.;. of XIIa, a broad peak centered at T 4.61 (1H, proton at
C-€), a broad multiplet resulting from protons at C-3, C-22 and C-23,

a singlet at T 8.47 (3H, C-18 methyl group) and a singlet at T 9.02
(3H, C-19 methyl group). On the other hand, XII was hydrogenated to

yield two crystalline substances. The main product (XIV) had m.p.
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172-174° and Rf 0,4%, and was analyzed for 0271{451\102 (Found: €, 78.30;

H, 10.80); i.r. L/max 3300, 1041 and 855 cm-l; n.m.r. & singlet at T 8.35
(3H, C-18 methyl group) and a singlet at T 9.25 (3H, C-19 methyl group).
This compound (XIV) was identical in all respects with the VIII prepared
from III.

Oxidation of diacetyljervine-113 -ol (XVa),17 prepared by reduction
of I followed by acetylation, with chromic anhydride in pyridine regenerat-
ed a good yield of diacetyljervine (Ia), indicating that jervine-118 -ol
(XV) has the same configuration at C-9 as I. The Birch reduction of XV
produced a triol and a diol in 5% and 50% yields, respectively. The
structure of the triol, m.p. 217-218° and Rf 0.15, was confirmed to be
XVI by reduction of 8,9-dihydroisojervine18 with lithium aluminum hydride.

The diol (XVII) C 0, (Founa: C, 78.11; H, 1C.23) had m.p. 198-199°,

27H43N
&XJD—64.9° and R, 0.48; i.r. L/max 3400, 1064, 885 and 806 cm—l. The
n.m.r. spectrum of the triacetyl derivative (XVIIa), m.p. 188-190° and
[dJD—12.3°, irdicated boih the cleavage of the etler bond ard removal
of the ll-hydroxyl group; n.m.r. a broad peak centered at T 4.58 (1H,
protor at C-€), a broad rultiplet due to protons at C-3, C-22 and C—23,le
a singlet at T8.47 (3H, C-18 methyl group) and a singlet at T ¢.02 (3E,
C-10 rethyl group). Further hydregenatior of XVEled to isolation of two
erystalline compounds (XVIII) €50, (Found: €, 78.33; H, 10.80), u.p.

184-186° and Ry 0.50, i.r. vV . 3400, 3300, 1041 and 885 cm’l, and (XIX)

ma
C o Hly7NO,, (Found: €, 77.85; H, 11.01l), m.p. 180-182° and R, 0.59, i.r.
L;ax 3300, 1715 (acetone), 1039 and 878 cm—l. While the triacetyl
derivative (XVIIIa), m.p. 201-204°, of XVIII showed the almost same n.m.r.
spectrum as XVIIa except the loss of the peak due to the proton at C-6
and the shift of the singnal due to the C-19 methyl group to T 9.23 and

thus the presence of C-18 methyl group on olefinic carbon, the spectrum
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of the triacetyl derivative (XIXa), amorphous, of XIX exhibited no sharp
absorption near 8.4, suggesting that the C-12-C-13 double bond would be
saturated, This compound (XIX) has now been found to be identical with IX
prepared from III by the mixed melting method and by comparison of the
infrared spectra and the paper chromatogram.

A series of transformations included in this paper involve no
reactions which affect the C-9 configuration and, therefore, establish

the B/C trens configuration of jervine, 1ll-deoxojervine and veratramine.
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