ALKALOIDS OF Solanum tuberosum

A, Nabiev and R, Shakirov . UDC 547,944/94

The plant S, tuberosum has been studied previously [1-4], However, the bop shoots, the roots, and the
skin of the tubers of a local potato in the period of complete ripeness of tubers have not been investigated
chemically,

The comminuted air-dry raw material was extracted with 5% acetic acid by the method of Kuhn and
Low [5], The alkaloids were precipitated with 25% ammonia. The dried precipitate was treated with meth-
anol. The concentrated methanolic solution was passed through a column filled with silica gel and was
exhausﬁvely eluted with methanol. The results of quantitative determinations of the total alkaloids are
given in Table 1,

The mixture of alkaloids obtained from various parts of the potato consisted mainly of three substan-
ces, with Rf 0,08, 0.35, and 0,56 [TLC, silica gel, solvent: ethanol—chloroform (1:1)]. The substance with
Rf 0.56 was absent from the skin.

From 2.46 g of the combined alkaloids isolated from the top shoots of S, tuberosum (gathered on
June 10, 1971) by treatment with ethanol we isolated a base with Ry 0.08, mp 268-272°C (ethanol), [o]p —54°
(c 0,612; pyridine), Cy45H;3NO;; (I). After isolation of the alkaloid (I), the ethanolic mother solution was
separated on a column of silica gel, From an ethanol—chloroform (2 : 8) eluate was isolated an alkaloid
with Rf 0.56, mp 249-251°C (methanol), [oz]D 37.04° (¢ 0,594; pyridine), C5;3H;3NO, (II), and an ethanol —chlo-
roform (3:7) eluate yielded a substance with Rf 0.35, mp 234-238°C (methanol), [l —85.7 (c 0.51; pyri-
dme) C45H73N014 (III)

The IR spectra of the bases (I), (II), and (III) were very similar to one another, They each contained
the absorption band of a hydroxy group (3420 cm™) and of a double bond (1650 ¢cm™!) and a broad absorption
band characteristic for glycoalkaloids at 1000-1150 em™ [6]. The mass spectra of (I), (I), and (I0) had
strong peaks of ions with m/e 150 (100%), 204, and 397, which are the main fragments in the mass-spectro-
metric decomposition of solanidine [7]. In fact, the hydrolysis of (I), (II), and (II) separately in 1 N ethanol-
10 hydrochloric acid led to an aglycone with mp 218-219°C, identical with an authentic sample of solanidine
(IR spectrum and melting point) (3], The thin-layer chromatography of the neutral fractions of the hydroly-
zates of (I), (II), and (II) on silica gel impregnated with 0,1 N boric acid [solvent: butan-1-ol —acetic

TABLE 1
Time of gathering Organs of the plant Vegetation period Content of alkaloids,
%

Early Variety

9.V, 1971 Top shoots (15~20 cm high) Beginning of budding 0.35

The same Roots The same 0,42

10, VI, 1971 Top shoots (15-20 cm high) Ripeness of the tubers 0.17

The same Roots The same 0.25
Late Variety

20, X, 1972 Top shoots Ripeness of the tubers 0.14

The same Skin of the tubers The same 0.46
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acid—water (60:30:10); chromogenic agent: aniline hydrogen phthalate] showed spots of galactose, glucose,
and rhamnose in the case of (I), glucose in (II), and glucose and rhamnose in (III).

The physicochemical constants of (I), (II), and (III) coincided with those of the known glycoalkaloids
a~solanine, v -chaconine, and a-chaconine, respectively [1, 8], as is confirmed by the results of a study of
the products of the hydrolysis of (I-III).
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