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SHORT COMMUNICATION 

INCORPORATION OF Sa-FUROSTAN-3&26-DIOL 
INTO TIGOGENIN BY DIGITALIS LANATA 

L. CANONICA, F. RONCHETTI and G Russo 
Istltuto dl Chtmxa Organlca dell’UmversGt-Mllano, Italy 

(Recerved 6 January 1971) 

Ahstract-2,2’,4,4’-3Hb-&hydrotlgogenm was converted by Dlgzrufu Zurzuta plants into tlgogenm. 

THE BIOSYNTHESIS of steroidal sapogemns has been widely investigated during the last few 
years Labelled cholesterol and cholestanol were found to be converted mto labelled 
splrostanols m Dlgztabs lanata However, only few intermediates are known m the blo- 
synthetic route leading from these precursors to sapogenms Bennett et al l showed the 
mcorporatlon of 26-‘4C-26-hydroxycholesterol rnto dlosgenm by Dloscoreaflorrbunda, and 
Tschesche and Fritz2 reported the mcorporatlon mto sapogemns, by Dtgrtabs lanata, of 
5,6-3H,-16&26-dlhydroxycholestanol. This last result has been confirmed by us, m amul- 
taneous unpublished research, by mcorporatlon of 2,2’,4,4’-3H4-16/3,26-dlhydroxycholes- 
tan01 into tigogenm. 

In order to find other possible intermediates we tested the mcorporatlon, by Dzgztalrs 
Zanata, of 2,2’,4,4’-3H4-dlhydrotlgogenm (2,2’,4,4’JH,-5a-furostan-3/$26-dlol) (I) tis 
compound was synthesized by oxldatlon of 26-O-trltyldlhydrotlgogemn to the 3-keto- 
derivative, removal of the trltyl group by acidic hydrolysis, followed by lsotoplc exchange 
with CH303H/NaOH and NaBH4 reduction 

The above compound was administered to D. lanata plants simultaneously with 
4J4C-cholesterol, whch served as an internal control (3H/‘4C ratio = 18 5) After 4 weeks 
the plants were harvested and the labelled tlgogemn was isolated and purified as acetate 
After dilution with carrier 3-acetyltlgogenm and crystalhzatlon to constant specific activity, 
the material was hydrolysed and the recovered tlgogemn crystallized and counted The 
presence of trltmm m tlgogenm from this experiment (see Table 1) indicates that dlhydrotl- 
gogemn 1s transformed mto tlgogemn by D Zanata plants 
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TABLE 1 RADIOACTIVITY IN TIGOGENIN AND 3-ACETYLTIGOGENIN 

Products 

Specific activity 
(dpm of *“C/mM) 

x 1o-5 

3H/14C 
ratio 

Tlgogemn 3 55 28 9 
3-Acetyltlgogemn 3 35 27 1 

The above results are conmtent with the hypothesis that the blosynthesls of tlgogenm 
occurs through the pathway: cholesterol -+ 26-hydroxycholesterol (or 26-hydroxycholes- 
tanol) -+ 16/?,26-dlhydroxycholestanol + dlhydrotlgogenm --f tlgogenm , that IS ma a furo- 
stan Thus IS consistent with the fact that m Dzoscoreaflorzbutzda, cholesterol-4J4C gave a 
furostanol sapogenm3 which was converted to dlosgenm by the plant 4 

EXPERIMENTAL 
2,2’,4,4’-3H4-DIhydratrgogenrn (I) 3-Acetyldlhydrotlgogemn (70 mg) was tntylated with (CSH~)~ CC1 

m pyrldme at room temp for 24 hr Chromatography of the crude product on A1203 II yIelded, m the 
fractions eluted wrth C6Hs, a rmxture of (CsH& COH and 3-acetyl-26-O-tntyl-dlhydrotlgogemn, which 
was subjected to hydrolysis with 0 5 N methanohc KOH and rechromatographed on AlzOJ II Elutlon with 
CsHs ylelded (CBH& COH, whereas CsHs-EtOAc (98 2) eluted 68 mg of 26-0-tntyldenvatr of dl- 
hydrotlgogemn (v,.. m CHC13 3530 cm-‘), which was ox&zed with CrO,-pyndme to mve, after pur~fica- 
tlon by chromatography on A120J II (elutlon with CsH6-EtOAc 99 l), 35 mg of 3-keto-26_tntyloxyfurostane, 
m p 107-9”, vrnax m CHC13 1710 cm-’ This last compound, when dissolved m 95 y0 aq HOAc and kept 
overnight at room temp , furmshed 13 mg of 3-keto-26-hydroxyfurostane, m p 121-3”. vmar m CHCIJ 
3530,171O cm-‘, which was tntlated by refluxmg for 5 hr Its solution m 3 5 ml of 0 1 N NaOH m CH30JH 

The tntlated compound (12 mg), recovered m the usual manner, was stirred with NaBH, (18 mg) m 
3 ml of CZH50H for 16 hr Normal work-up yielded 10 mg of 2,2’,4,4’-3H,-dlhydrotlgogemn, which was 
punfied by repeated TLC The putied compound had a total activity of 4 07 x lo9 dls/mm of 3H 

Admmlstratton of the radtoactlve sterozds to the plants A rmxture of 2,2’,4,4’-3H,-dlhydrotlgogenm 
(4 07 x lo9 dpm) and 4-W-cholesterol (2 2 x lo8 dpm, 3H/14C ratio = 18 5) was admmlstered to the 
leaves of Dzgztab lanatu plants in acetone After 4 weeks the plants were harvested and the tlgogemn was 
recovered by known procedureq5 purified as the acetate by chromatography, diluted with carrier matenal 
and crystalhzed from acetone to constant specific activity Hydrolysis of 3-acetyltlgogenm with 5 ‘A methan- 
ohc KOH yielded tlgogemn, which was crystallized from acetone until a constant specific activity was 
reached 
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