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Detection of Proto-type Compounds of Diosgenin-
and Other Spirostanol-Glycosides

In the course of studies on the distribution of allantoin? and of diosbulbin B and related
furanoid diterpenoids® in some Dioscorea plants, a number of compounds were detected on
thin-layer chromatograms which showed red with FEhrlich reagent® (E-reag.) and were
different from allantoin and diosbulbin B which gave yellow and reddish purple spots, respec-
tively, with the same reagent. These compounds were also distinguished by the color (yellow)
developed with anisaldehyde reagent® (A-reag.) from allantoin (greenish yellow) and diosbulbin
B (purple). Diosgenin, yonogenin, tokorogenin and their glycosides which are known? to
occur in the genus Dioscorea and other spirostanols (tigogenin, gitogenin, sarsasapogenin (and
their glycosides), hecogenin, kryptogenin, pennogenin, bethogenin) showed the same color
(yellow) with A-reag., but all were negative with E-reag. p-Sitosterol and digitoxin which
gave purple and dark blue spots with A-reag., respectively, were also negative in Ehrlich
reaction. Accordingly these unknown substances were supposed to be a new series of
compounds.

A fraction obtained from methanol extractives of the fresh rhizomes of Dioscorea tenuipes
FrancH. et Sav. revealed five red spots with E-reag. on thin-layer and it was chromatograph-
ed on a silicic acid column (solvent, chloroform-methanol 4:1) to give two homogeneous com-
pounds, white powder, mp 172—174° (decomp.), [al§ —13.5° (¢=0.52, pyridine) (peracetate
mp 96—99°) (tentatively designated as compound Sa), and white powder, mp 185—189°
(decomp.), [a]5 —69.2° (c==0.87, pyridine) (peracetate mp 122—126°) (Sd). When the fresh
rhizomes of D. gracillima Miq. were extracted with methanol at room temperature the extrac-
tives contained four compounds of red Ehrlich reaction which were separated on a silica gel
column (solvent, chloroform-methanol-water 67:33:10) to yield three of them in a homogeneous
state:white powder, mp 142—180° (decomp.) (designated as PPD); colorless needles (recry-
stallized from methanol), mp 200—202° (decomp.), [a]i —98.0° (¢c=1.0, pyridine) (peracetate
mp 1256—127°, [a]} —45.1° (¢=0.98, chloroform)) (MPD); colorless needles (from water),
mp 2256—230° (decomp.), [als —69.7° (¢=0.85, pyridine) (peracetate mp 123-—124°, [al%
—47.4° (¢=0.73, chloroform}) (PD). ' :

Except for Sa,” the four compounds Sd, PPD, MPD and PD were hydrolyzed with acid
equally to give diosgenin, p—glucose and L-rhamnose, while with almond emulsin or commer-
cial p-glucosidase Sd yielded gracillin® accompanied by a small amount of dioscin,® PPD
gave a prosapogenin® of dioscin, and MPD and PD afforded dioscin, in all cases along with
p—glucose. The above results indicate that they are the parent saponins, having additional
mole(s) of p-glucose, of gracillin, a prosapogenin of dioscin, and dioscin, respectively. However,
since diosgenin and its glycosides are negative to E-reag., these positive compounds do not
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seem to have diosgenin as their aglycones. The infrared spectra which showed no characteristic
absorptions® of spiroketal side chain and the facile conversion to diosgenin or its glycoside
suggest that they have the aglycones of furostane structure. It was supported bv the fact
that synthetic pseudodiosgenin-3, 26-diacetate, ~3—-O-glycoside peracetates, pseudotigogenin—
3,26-diacetate, -3-O-glycoside peracetates and 22-methoxy-ba~furostane-34,26-diol diacetate
showed the same colors as those of new compounds with E- and A-reags. Furthermore,
as reported in the forthcoming communication,” kikubasaponin from D. septemloba Taums.
which was regarded® as a diosgenin tetraglycoside shows the red Ehrlich reaction and is in
fact correctly formulated as 22-methoxyfurost-5-ene-38,26-diol 3,26-bis-O-glycoside, and
the corresponding 22-hydroxy compound, a major constituent of the fresh rhizomes of the
same plants, is also positive to E-reag. The structures of PD and MPD have also been
established!® as furost-H-ene-33,22,26—triol 3,26-bis-O-glycoside and the 22-O-methyl
derivative, respectively. Therefore Sd, PPD and other new compounds of red Ehrlich reaction
are also considered to have the furostanol structure (probably 22-hydroxy (or alkoxy) 3,26—
bis—O-glycoside).

Recently Schreiber and Ripperger!V have reported a new steroid saponin jurubine from
Solanum paniculatum 1.. and Tschesche, Liidke and Wulff!» have isolated, besides parillin,
the second main saponin sarsaparilloside from Swmilax aristolochiaefolia MiLL. They have been
respectively assigned the structures 255-3f-amino-ba—furostape~22a,26-diol 26-O-glycosidet)
and 25S-5f—furostane-34,22a,26~triol 3,26-bis—O-glycoside!® which represent the first furo-
stanol glycosides and support the Marker’s suggestion'® that the spirostanols might be the
artefacts produced by acid hydrolysis of the glycosides having ring—E or -I' opened aglycone.
According to Tschesche and his co-workers'® sarsaparilloside is a parent glycoside of parillin
and the furostanol glycosides occur also in Convallavia majalis, Digitalis purpurea, Dig. lanata
and Avena sativa.

Since the furostanol glycosides are considered!?'¥) to be the proto-type compounds
originally existing in the plants, from which the spirostanol glycosides are formed secondarily,
they are expected to occur widely in the plants which are known to have steroid saponins.
Some Dioscorea plants have now been found to contain this kind of glycosides.

The red Ehrlich reaction seems to be characteristic to the furost-20(22)-ene or 22-hydroxy
(or alkoxy)—furostane derivatives among the plant steroids, and the thin-layer chromatogra-
phy using E— and A-reags. for color development may be of value as a simple and conveni-
ent method for the preliminary examination!® of the proto-type compounds of spiro-
stanol glycosides (steroid saponins).
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Cannabigerol Monomethyl Ether, a New Component of Hemp?

In this communication, we wish to report the isolation of cannabigerol monomethyl
ether (II), a new marihuana component, from the domestic hemp ‘“Minamioshihara No. 1.2

Benzene percolate of the leaves was treated as previously described,?) the acid mixture
being heated with toluene for 7 hr to afford the phenol mixture, which was subjected to column
<hromatography on silica gel with benzene as eluant. A small
amount of pale yellow syrupy substance (A) was obtained prior to
the fraction of tetrahydrocannabinol (THC) and its purity was
examined by thin-layer chromatography (TLC) and gas liquid
chromatography (GLC).®) A, Cy.H;,0,, UV 25 mu (¢) : 230 (11200),
272 (1150), 280 (1090), gave yellow color with benzidine reagent®
but no staining with Beam’s reagent® which is available for diol R:0 CsHu
such as cannabidiol (CBD) or cannabigerol (CBG) (I). The NMR .
spectrum showed the singlet peak due to —O-CHj; protons at ¢ I}giigi{jH&:H
3.78, besides identical feature with that of CBG.® In the mass 1 - R1=R2=’CH3
spectrum of A, the molecular ion peak at m/¢ 380 and other frag-
ment ion peaks of M-56, M—69, M-83, M-85 and M-123 correspond to those of CBG? with
shift of 14 mass unit, indicating that A is CBG monomethyl ether.

On the methylation of CBG with diazomethane in methanol at 0°, followed by TLC
separation, II was obtained together with CBG dimethyl ether (III) in a ratio of ca. 1:1.
The physical constants and the spectra of the former substance were identical with those of A.

Since any phenols have not been detected in the fresh leaves of the hemp, A should be
preserved in phenol carboxylic acid form as in the case of other marihuana components in
nature.® Cannabigerolic acid monomethyl ether, genuine substance of CBG monomethy!
ether, is probably formed by the methylation of cannbigerolic acid, and this step suggests
the third route which, as well as the pathway for tetrahydrocannabinolic acid and for cannabi-
chromenic acid, arise from cannabigerolic acid.
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