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Abstract—(255)-5¢-Cholestan-3§,26-diol was incorporated into neotigogenin and tomatidine, and
(255)-5a-furostan-34,26-diol only in neotigogenin, by Lycopersicon pimpinellifolium.

INTRODUCTION

The main steps of the biosynthetic pathway lead-
ing from cholesterol [1,2] to (25R)-sapogenins
have been elucidated [3-6].

The first step of this process may be the hy-
droxylation at C-26 of cholesterol, whereas the
closure to a tetrahydrofuran ring is one of the
last steps, as indicated [5] by the incorporation
of (25R)-5a-furostan-34,26-diol (1).

The details of the biosynthesis of (25S)-sapo-
genins and spirosolanes are less known. An im-
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portant question is whether their formation
occurs through the same sequence of steps lead-
ing to (25R)-sapogenins. Moreover, it is of interest
to ascertain in which stage of the biosynthesis
of steroidal alkaloids the introduction of nitrogen
occurs.

In this connection, we decided to test the incor-
poration of (258)-5«-cholestan-34,26-diol (3) and
of (25S)-5«-fucostan-38,26-diol (2) into neotigo-
genin (4), a (25S)-sapogenin, and tomatidine (5),
a (255)-spirosolane, to verify if the hydroxylation
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Table 1. Incorporation of precursors into tomatidine and ncotigogenin in Lycopersicon pimpinellifolium
Radioactivity
Precursor Compound (dpm x 107 ¥ of *C/mM) H:C ratio

(255)-5a-cholestan-34,26-diol-
[2.4,2'4'->H,]-cholesterol-
[4-1%C] (11 x 10® dpm of **C;
SH:*C ratio = 65)

(258)-52-furostan-3p,26-diol-
[2.4.2'.4'-3H]-cholesterol-
[4-14C7 (111 x 10° dpm of ™C:
SH:C ratio = 6:0)

Neotigogenin (4)
Acetylneotigogenin (6)
Tomatidine (5)
N.,O-diacetyltomatidine (7)

Neotigogenin (4)
Acetylneotigogenin (6)
Tomatidine (5)
N,O-diacetyltomatidine (7)

625 1513:1
643 1589:1
308 0-83:1
32 0-82:1
715 69-47:]
741 68-03: 1
t16 0-08:1
112 0-00: 1

at C-26 and the formation of a tetrahydrofuran
ring such as (1) are general steps occurring also
in the biosynthesis of these compounds.

RESULTS AND DISCUSSION

(258)-5x-Cholestan-38.26-diol-[ 24,2 4-*H,] (3)
was prepared from neotigonenin (4) [9] and fed,
together with cholesterol-[4-'*C]. to 3 young
plants of Lycopersicon pimpinellifolium.

Neotigogenin (4) and tomatidine (5) were
extracted, purified and counted. As shown in
Table I, both the compounds were tritium-
labelled.

The results indicate that (255)-5xz-cholestan-
3p.26-diol (3) is incorporated into both neotigo-
genin (4) and tomatidine (5), being better incor-
porated than cholesterol into the former com-
pound.

(258)-52-Furostan-38,26-diol-[2,4.2" 4 -*H,] (2)
was synthesized from tritiated neotigogenone (8),
mixed with cholesterol-[4-'*C] and fed to 3
young plants of L. pimpinellifolium. In this exper-
iment, neotigogenin (4), but not tomatidine (5),
was tritium-labelled (Table 1). This observation
indicates that (2) can act as a precursor of neoti-
gogenin (4), but it is not incorporated into tomati-
dine (5).

This result, coupled with the incorporation [7]
of 26-aminodihydrodiosgenin (9) into solasodine
(10), suggests that the introduction of the nitrogen
function at C-26 must occur before the formation
of the tetrahydrofuran ring. This of course would
not apply if the (25R)- and (255)-spirosolanes are
formed through a different sequence of steps but
this seems unlikely.

The data obtained are consistent with the
hypothesis that the formation of a tetrahydro-
furan, such as (1) or (2) is a common step only
in the biosynthesis of (25R)- and (255)-sapogenins,

suggesting the occurrence of the following path-
way:

cholesterol — (255)-5x-cholestan-3,26-diol — tomatidine

(258)-5z-furostan-3f.26-diol — neotigogenin.

EXPERIMENTAL

Preparation of (255)-Sa-furostan-38,26-diol[2,4,2'4-3H,] (2).
Neotigogenone (8) was dissolved in O:-1 N NaOH in iso-
PrO*H and refluxed under N, for 5hr, After evaporation in
vacuo at room temp. solid residue was dissolved in CHCl,,
washed with H,O, dried over Na,SO, and evaporated in
vacuo. Tritiated neotigogenone was reduced with NaBH, in
EtOH to yield neotigogenin-[2.4.2°4-*H,], which was separ-
ated by preparative TLC {C H-EtOAc, 9:1) from the 3x-
isomer and hydrogenated over PtO, in HOAc for 24 hr. After
purification by preparative TLC (C H, -EtOAc, 3:2) {2) was
obtained chromatographically pure.

Administration of rudiouctive precursors to tomato plants. The
labelled precursors were administered, dissolved in Me,CO,
to 3 young plants of L. pimpinellifolium. 3 x per week, for
4 wecks. After cach administration. plants were sprayed with
10%, silicone oil in petrol.

Isolation and purification of neotigogenin (4). 1 week after
the last administration, the plants were harvested. dried, pow-
dered and extracted [8]. The whole extract was hydrolyzed
with I N ethanolic HCI and hydrolyzate chromatographed on
Si gel-celite: CoHo-Et,O (9:1) cluted crude neotigogenin (4),
which was purified by preparative TLC (C Hg~FEtOAc, 19:1)
dil. with carrier neotigogenin and acetylated. The acetate (6)
was purified by preparative TLC (C H,-EtOAc, 19:1) crystal-
lized to const. act. (see Table [} and finally hydrolyzed to neo-
tigogenin (4) which showed. after repeated crystallizations the
same sp. act. and *H:"*C ratio as acetate (Table 1).

Isolation and purification of tomatidine (8). The more polar
fraction of the chromatography of the hydrolyzate. eluted with
CyHe-Et,O (3:2) to Et,0. contained radioactive tomatidine
(5) which was dil. with carrier material and crystallized to
const. sp. act. (Table 1). Acetylation with Ac,0-Py afforded
N,O-diacetyltomatidine (7). which was purified by preparative
TLC (CeHg-EtOAc. 7:3) and repeatedly crystallized and
counted (Table 1).
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