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Abstrac-A new alkaloid solanaviol ((22R, 25R)-spirosol-5-ene-3fl.l2&diol) was isolated from Solanum 
auiculare in addition to solasodine as one of the main alkaloids. The structure of solanaviol was established by 
NMR spectroscopy, as well as by conversion into a known pregnane derivative and solasodine. 

INI-RODUCIION 

Solasodine (2) is one of the typical spirosolane 
alkaloids, contained as glycosides in several Solarturn 
plants [l] (for instance in amounts of ca 1% in dried 
leaves of Sofanum au&dare [2]) and it has been 
utilized as a starting material for the production of 
steroid hormones [3]. Steroidal glycoalkaloids have 
been generally extracted from plant material by di- 
luted acetic acid, affording 2 after hydrolysis with 
hydrochloric acid. In our biogenetic studies on 
spirosolane and spirostane to detect alkaloids and 
sterols as precursors of both steroidal groups, the 
leaves of mature Solanum aoiculare were extracted 
with ammoniacal chloroform-methanol. In addition to 
2 and tomatidenol (3a), which was first isolated from 
Sefanum auiculare in this work, solanaviol (la) was 
isolated as the main alkaloid (the yield of la was ca 
0.05% and of 2 ca 0.01% in dried leaves). 

RESULTS AND DEClJSSION 

Solanaviol (la), mp 229-232.5”, [a]u- 113” (c 0.97, 
CHCI,), C2,H,3N03 (elementary analysis) afforded, by 
acetylation in acetic acid and hydrochloric acid [4], a 
monoacetate (lb), mp 225-229”, Y~Y,~~’ 3550, 1720 

-‘, S 2.03 (3H, s). The ‘H NMR spectrum of la 
i:played two singlets (3H each) at S 0.81 and 1.04, 
indicative of C-18 and C-19 angular methyl groups of 
a normal steroidal ring system with a As-double bond 
[5], two doublets (3H each, .I = 8 Hz) at 0.84 and 1.02 
corresponding to two secondary methyl groups at C-21 
and C-27, a signal at 4.34 (lH, m) for a hydrogen 
adjacent to the ether linkage at C-16, and a signal at 
5.35 for a vinyl proton. 

One of the other protons, a multiplet centered at S 
3.50, was associated with the a-hydrogen adjacent to 
the /3-hydroxyl group at C-3 (this signal shifted down- 
field to 6 4.58 on acetylation), and the remaining 
proton appeared at 3.31 (lH, dd, J = 12, 6 Hz) in lb. 

The MS of la revealed ions at m/e 429 (M’), 114 
(base peak), and 138 (prominent peak) [6]. From these 
spectral data, it appeared that la possessed a 
spirosolane skeleton with a /3-equatorial hydroxyl 
group at C-l or C-12 [7]. Chemical shifts of the 
methylene protons at C-26 (6 2.63) and the a- 
hydrogen adjacent to the ether linkage at C-16 (S 
4.34) were almost the same as those in 2 (22R, 25R) 
but not those in 3a (22s. 25s) [8]. 

Comparison of the corresponding peaks of C-20, 
C-23 and C-26 in the ‘%Z NMR spectra of la, 2 and 
3b indicated that those in la were nearly the same as 
in 2 and differed from those of tomatidine (3b) [9], as 
shown in Table 1. The resonance of the C-18 methyl 
group shifted upfield (A 6 = -6 ppm) because of y- 
gauche interaction with /3-equatorial hydroxyl group 
at C-12, and the two carbons at C-l 1 (A S = + 
10.5 ppm) and C-13 (A 6 = + 5.5 ppm) shifted down- 
field because of the @-effect with the equatorial hyd- 
roxyl group at C-12, so that it seems reasonable to 
conclude that the second hydroxyl group in la had a 
S-equatorial configuration at C- 12. In the light of 
these spectral data, la was assumed to be (22R, 25R)- 
spirosol-5-ene-3&12P_diol. 

In order to confirm the structure of la, its conver- 
sion to a known pregnane derivative was performed. 
Compound la was reduced with PtO, to dihydroso- 
lanaviol (4a) which was acetylated in acetic 
anhydride/pyridine to the O,O,N-triacetate (4b) and 
oxidized with CrO, by the method of Sato [3] to the 
pregnane derivative 5. The physical constants of 5 
agreed well with those of 3&12&diacetoxy-5cr- 
pregn-16-en-20-one which was prepared from hecoge- 
nin [lo], and the mp of 5 was not depressed by 
admixture with an authentic specimen of 3f3,12& 
diacetoxy-5a-pregn-16-en-20-one. 

Finally, lb was oxidized with CrO, to solanavione- 
3-acetate (6), which was reduced by the Wolff-Kishner 
reduction [ 1 l] to 2. The physical constants of 2 agreed 
well with those of solasodine, and the mp of 2 was not 
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Table 1. 13C NMR chemical shifts of la, 2, and 3b* 

Carbon No. la 2t 3bt Carbon No. la 2t 3bt 

1 37.2 31.3 37.0 15 31.78 32.1 32.6 
2 31.s 31.7 31.5 16 78.9 79.0 78.5 
3 71.6 71.5 71.0 17 62.4 62.9 62.0 
4 42.1 42.3 38.2 18 10.5 16.4 16.9 
5 140.9 140.9 44.9 19 19.3 19.3 12.3 
6 121.5 121.3 28.6 20 41.7 41.3 43.0 
7 31.89 32.1 32.3 21 14.6 15.2 15.8 
8 30.5 31.5 35.0 22 98.5 98.4 99.3 
9 49.7 50.2 54.4 23 34.2 34.1 26.6 

10 36.7 36.7 35.5 24 30.4 30.3 28.6 
11 31.4$ 20.9 21.1 25 31.5$ 31.5 31.0 
12 79.7 40.0 40.2 26 47.7 47.7 50.2 
13 46.0 40.5 40.9 27 19.3 19.3 19.3 
14 55.1 56.6 55.8 

*The solvent was CDCI,; ppm from TMS. 
tSee ref. [9]. 
SBThese values may be reversed. 
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