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Abstract-(25S)-5a-Cholestan-3/3,26-diol was incorporated into neotigogenin and tomatidine, and 
(25S)-Sa-furostan-3/?,26-diol only in neotigogenin, by Lycopersicon pimpinellijdium. 

INTRODUCTION 

The main steps of the biosynthetic pathway lead- 
ing from cholesterol [1,2] to (25Rtsapogenins 
have been elucidated [3-61. 

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 [S] by the incorporation 
of (25R)-5a-furostan-3P,26-diol (1). 

The details of the biosynthesis of (25S)-sapo- 
genins and spirosolanes are less known. An im- 

(1) R,=CH,OH, R,=Me 

( 2) R,= Me, R,=CH,OH 

( 9 ) A’; R, = CH,NH2, RP = Me 

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 ster,oidal alkaloids the introduction of nitrogen 
occurs. 

In this connection, we decided to test the incor- 
poration of (25S)-5cc-cholestan-3/?,26-diol (3) and 
of (25S)-5rx-fucostan-3P,26-diol (2) into neotigo- 
genin (4), a (25S)-sapogenin, and tomatidine (5), 
a (25S)-spirosolane, to verify if the hydroxylation 

( 4 ) R, = <_; x=0 R2=Me R,= H 

(51 R,=.<y X=NH R2=hle R3=H 

(6) RI=.<; x=0 R2= Me R,= H 

(7) R,=.<r X = NAc RpMe R,= H 

HO 

(6) R,= 0 x=0 R2= Me R,= H 

(10) R,=.<; X=NH R2=H R3= Me; A’ 
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Table I, Incorporation of precursors into tomatidine and ncotigogcnin in L~~co/?r~rsico!~ pi/i~pi/lc,/ljf~li11)11 

Precursor 

(25S)-Sa-cholestan-3b,26-diol- 
[2,4,2’,4’-3H,]-cholesterol- 
[C”C] (I.1 x IO” dpm of 14C; 
‘H:14C ratio = 6.5) 

(25.9)-5r-furostan-3fi,26-dioI- 
[2.4.2’.4’-3H.J-cholesterol- 
[C’“C] (I.1 x 10” dpm of ‘JC: 
3H:14C ratio = 6.0) 

Compound 

Ncotigogenin (4) 
Acetylneotigogenin (6) 

Tomatidine (5) 
!V,O-dlacetyltomatidinc (7) 

Neotigogcnin (41 
Acetylneotigogenin (6) 

Tomatidinc (5) 
;V,O-diacetyltomatidine 17) 

Radioactivity 
(dpm x IO-’ of lJC:rnM) “H: “C’ ratio 

___I 

6.25 15.13: I 
6.4.: IiGw 1 

308 0.83: I 
.? I .! 0.x2: I 

71.5 6947: I 
74, I 68.03 : I 

116 008 : 1 
11’ 0~00 : I 

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

RESt.l,TS A’VD DISCL’SSIOI\I 

(25S)-5x-Cholestan-3~,26-diol-[2,4,2’,4’-3H,] (3) 
was prepared from neotigonenin (4) [9] and fed, 
together with cholesterol-[4-‘4C]. to 3 young 
plants of Lycopwsicoi2 pinzpitz~~ll~f~~li,li2llll. 

Neotigogenin (4) and tomatidine (5) were 
extracted, purified and counted. As shown in 
Table 1, both the compounds were tritium- 
labelled. 

The results indicate that (25S)-Sx-cholestan- 
3&26-diol (3) is incorporated into both neotigo- 
genin (4) and tomatidine (5), being better incor- 
porated than cholesterol into the former com- 
pound. 

(25S)-Sx-Furostan-?a,26-diol-[2,4,2’.4’-’HJ (2) 
was synthesized from tritiated neotigogenone (8). 
mixed with cholesterol-[4-‘4C] and fed to 3 
young plants of L. pimpinell~fi~lium. In this exper- 
iment, ncotigogenin (4) but not tomatidine (5). 
was tritium-labelled (Table I ). This observation 
indicates that (2) can act as a precursor of neoti- 
gogenin (4), but it is not incorporated into tomati- 
dint (5). 

This result, coupled with the incorporation [7] 
of 26-aminodihydrodiosgenin (9) into solasodine 
(lo), 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 (25S)-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 (I) or (2) is a common step only 
in the biosynthesis of (XR)- and (2%)~sapogenins. 

suggesting the occurrence of the following path- 
way : 

cholesterol - (25S)-51-cholestan-3/(.26-diol- tomatidine 

1 
(25S)-SY-furostan-?/1.26-dial--* ncotigogenin. 

EXPERlhlENTAI 

Prrpururion of (25S)-5a-firro.src1n-3B.26-~~(~/~2,4,2’.4’-~H~l (2). 
Neotigogenone (8) was &solved .in 0.1 G NaOH in- iso- 
PrO”H and refluxed under N, for 5 hr. After evanoration in 
I’LI~LIO at room temp. solid &due was dissolved ‘in CHCI,, 
washed with H,O. dried over Na,SO, and evaporated irr 
cacuo. Tritiated ncotigogenonc uas-reduced with NaBH, in 
EtOH to vield neotieopcnin-12.4.2.3’-3H,1. which was separ- 

L- - _- 

ated b) preparative TLC (C,H, -EtOAc, Y:l) from the’3z- 
isomer and hydrogenated over PtO, in HOAc for 24 hr. After 
purdication by preparative TLC (C,H, -EtOAc. 3: 2) (2) was 
obtained chromatogr;lphlcall~ pure. 

Ad,,li,li.stl-Llriorl o/ ~wdiou~tiw prc~c~wsors IO tormto p/mt,s. The 
labelled precursors were administered, dissolved in MeZCO, 
to 3 young plants of L. pir,ll?irlt’llifi,(iu,?l. 3 x per week. for 
4 weeks. After each administr;itiotl. planrs \bcrr‘ sprayed with 
IO”,, silicone oil in petrol. 

Isoltrtio~~ am/ pwifrc’ution o/ wotiqo~qtwi/l (41. 1 week after 
the last administration, the plants were harvested. dried. pow- 
dered and extracted [Xl. The whole extract was hydrolyzed 
with 1 N cthanolic HCl and hqdrolyzate chromatog&pheh on 
Si qel celitc: C,,H,. Et,0 (0: I) clutcd crude neotieoaenin (41. 
which was pm&d h>,-preparative TLC (C,H,, EcOLc, 19’: i) 
dil. with carrier neotigoeenin and acetylated. The acetate (6) 
was purified hq preparatlvc TLC (C,,H, -EtOAc. 19: 1) crystal- 
lizcd to const. act. (see Table I) and tinally hydrolyzed to neo- 
tigogcnin (4) which showed. after repeated cr?stalliLutions the 
same sp. act. and “i-1: “C ratlo ;IS acetate (Table 1). 

ISO/U~~OU irr~tf pu,ificc~io/~ of for~<rfiilir~c (5). The more polar 
fraction of the chromatography of the hydrolyrate. eluted with 
C,H,-Et10 (3::) to Et?O. contained radioactive tomatidine 
(5) which was dil. with carrier material and crystallized to 
const. sp. act. (Table I ). Acetllation with Ac,O -P\ afforded 
.‘\;.O-di;rcetyltom~ttidlnr (7). which was purified b) preparative 
TLC (C,,H, ~EtOAc. 7:3) and rcpcatedly cqstalli7ed and 
counted (Table 1 I. 
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