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Abstract—In Dioscorea floribunda, cholesterol-4-14C is a precursor of an open-chain glycoside of diosgenin,

45-furostene-34,22,26-triol 3-8-chacotrioside 26-8-D-glucopyranoside.

INTRODUCTION

As EARLY as 1947 Marker and Lopez! postulated that steroidal saponins exist in plants in a
form where the side chain is held open by glycoside formation. However, direct evidence
for the existence of saponins with sugars attached to the side chain was lacking until recently.?
Saponins lacking ring F (furostanols) have now been isolated from several species of plants.3—6
Glycosides of both spirostanols, such as diosgenin (I), and furostanols give spirostanol
aglycones when subjected to acid hydrolysis. Since cholesterol (IT) is known to be a precursor
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of the spirostanols,” 8 it was of interest to determine whether the open-chain saponins are
intermediates in this synthesis.

RESULTS AND DISCUSSION

A glycoside fraction was isolated from a Dioscoreafloribunda plant that had been treated
with cholesterol-4-14C. TLC of this fraction showed radioactivity corresponding to dioscin
(diosgenin 2’-0,4’-0-bis-o-L-rhamnopyranosyl-8-D-glucopyranoside) and to a substance
which gave a red Ehrlich reaction characteristic of furostanol glycosides.> The latter
material, which was isolated by column chromatography and preparative TLC, had the same
mobility as an authentic sample of 45-furostene-38,22,26-triol 3-(2'-0,4’-O-bis -a-L-rhamno-
pyranosyl-B-D-glucopyranoside) 26-B-p-glucopyranoside (IIf) in three TLC systems. This
compound had previously been isolated from D. gracillima and is known to form dioscin
when treated with a glucosidase.® The radioactive material was further shown to be identical
with the reference sample by the following methods. Both gave the same two products when
acetylated, and in both cases the more polar peracetate (22-OH) was converted to the less
polar one (4% 22) by dehydration with boiling acetic acid. Finally, acid hydrolysis of both
substances gave diosgenin as the aglycone and D-glucose and L-rhamnose as the sugars. Thus,
it appears evident that cholesterol was converted by the plant to the furostanol glycoside III.
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(1) 45-Furostene-38,22,26-triol
3-B-chacotrioside 26-8-p-glucopyranoside

EXPERIMENTAL

TLC techniques were as described previously.? Silica Gel G plates* were used for TLC of all compounds
except sugars, for which cellulose MN 300 plates were used. Aliquots of radioactive samples were counted on
planchets at infinite thinness with a Beckman Widebeta II instrument, having an efficiency of 34 per cent.
Cholesterol-4-14C (50 uc/uM) was purchased from New England Nuclear Corporation. Dioscorea floribunda
plants were raised from seeds in a greenhouse.

A D. floribunda plant, about 8 months old, was treated with 10 uc of cholesterol-4-14C by the technique
previously described.i® A total of ten such treatments were given, twice a week. Thirteen days after the last
treatment the plant was cut off at the soil line, frozen in liquid N,, and lyophilized. The dried material (22 g)
was homogenized with 550 ml of 95 per cent aqueous EtOH and filtered. The filter cake was then reextracted
by refluxing for 5 min with 400-ml portions of 95, 90, 70, 60, 55, and 50 per cent aqueous EtOH in succession.
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Each extract was filtered, and the filtrates were finally combined and evaporated. The residue was taken up
in 75 ml H,O, and nonpolar material was removed by extraction with five 30-ml portions of benzene, which
were washed with 20 ml H,O. The aqueous layer was then extracted with six 20-ml portions of butanol. The
extracts were washed with the same 20 ml of H,O as above, combined, and evaporated, giving 1-35 g of a polar
fraction (8-68 x 106 counts/min). A portion (800 mg) of this fraction was freed of some cholesterol by chroma-
tography on a 350-g column of silica gel (0-05-0-2 mm).* Elution with CH,Cl,-MeOH-H,0 (6:4:1) gave
367 mg of a glycoside fraction (9-96 x 105 counts/min), which represents a 2-:22 per cent incorporation of
cholesterol into the crude saponins. A portion (136 mg) of this material was further purified by chromato-
graphy on a 150-g column of silica gel (100-200 mesh),t which was eluted with 10-ml fractions of CH,Cl,-
MeOH-H,0 (67:23:7). Fractions 16-25 contained dioscin (16-0 mg, 1-02 x 105 counts/min) and fractions
50-72 the furostanol glycoside (III) (26-1 mg, 1-57 x 105 counts/min). The latter was further purified by
preparative TLC with CH,Cl,-MeOH-H,0 (28:12:3), giving 20-:0 mg (1-51 x 105 counts/min). This material
corresponded in mobility to a reference sample of compound Il in three TLC systems: CH,Cl,-MeOH-H,0
(28:12:3), CH,Cl,-MeOH-H,0 (10:10:3), and CHCl;-MeOH-H,0 (13:7:2).

A 5-mg portion of the pure radioactive saponin was peracetylated and compared with the acetylation
product of authentic compound IIT by TLC with CH,Cl,-MeOH (24:1) and benzene-isopropyl alcohol (10:1).
The same two products were observed in both cases. When a portion of the radioactive peracetate was refluxed
for 2 hr with AcOH, TLC in the same two systems as above showed only one product, corresponding in
mobility to the less polar of the two products. The same result was observed when the peracetate of compound
IIT was subjected to this reaction.

A 5-mg portion of the radioactive saponin was dissolved in 0-5 ml MeOH and refluxed with 1-0 ml of
3 N HClfor 3-5 hr. Thereaction was worked up by addingice, extracting with ether~CH,Cl, (3:1), and washing
the extracts with H,O, 2 N Na,CO;, and H,O. Evaporation of the extracts gave 2-1 mg of material, from which
diosgenin was isolated by preparative TLC with CH,Cl,-acetone (9:1). A TLC scan in the same system
showed a single radioactive peak corresponding to authentic diosgenin. When acetylated, this material
corresponded to diosgenin acetate by TLC with CH,Cl,-ether (97:3). Hydrolysis of authentic compound IIT
by the same method also gave diosgenin.

The sugars were identified as follows. The aqueous solution from the acid hydrolysis above was neutralized
with freshly prepared BaCO,, filtered, evaporated to dryness, taken up inacetone, filtered, and againevaporated
to dryness. TLC of the residue with butanol-AcOH-H,0 (3:1:1) and spraying of the chromatogram with
AgNO;-NaOH ! showed two spots, corresponding in mobility to authentic samples of p-glucose and L-
rhamnose, respectively.
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