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THE roots of Panax ginseng C.A. Mey. is well-known as a Chinese drug which
is widely employed ¢s a tonic and other remedies.

Since earlier times, numerous studies have been reported concerning
with the principles of Ginseng roots, nevertheless any available evidences
have not yet been given for the chemical structure. The existence of a
saponin, named panaguilon, in North American Ginseng roots (Panax guingue-
folium L.) was reported by Garriques,l and the isolation of saponin as well
as sapogenin from Ginseng roots of Japanese and Korean origin was reported
by some Japanese workers.z_

We have now obtained a crystalline sapogenfn named panaxadiol from
saponin of. Ginseng roots. The §ame sapogenin has been isolated, though in

a lower yield, from the roots of Panax japonicus C.A. Mey.(: P. ginseng
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C.A. Mey. var. japonicum Makino).

Panaxadicl (I), m.p. 250°, [a]Dl8'5 +1.0% (c: 1.02, chloroform), is
represented by the formula, CBOHBZOB (Found: C, 78.22; H, 11.32. Calc. for
CBOH5203= C, 73.20; H, 11.38) having two hydroxyls, one inactive oxygen,
and no double oond. On acetylation with acetic anhydride and pyridine,
only one of th: hydroxyls of panaxadiol was acetylated to give monocacetate
(11), m.p. 215°, [a]Dl9 +12.0° (ct 1.37, chloroform), (Founds G, 76.35;

H, 10.76. Calc. for C, H.,0,: G, 76.44; H, 10.83). The oxidation of the

3275474
monoacetate (1I) with chromic acid afforded a ketonic compound, panaxanolone
acetate (III), m.p. 172°, [a]D19 +57.0° (¢: 1.39, chloroform), I.R. Dgi%

cm_l:l743 (CHQJO); 1720 (six-membered ring C=0), (Found: C, 76.35; H, 10.40.
Calc. for 032H5204: C, 76.75; H, 10.47). The Wolff-Kishner reduction modi-

fied by Barton7 converted panaxanolone acetate (II}) into a deacetyl-deoxo-
compound, panaxanol (IV), m.p. 154°, [“]DZO +18.2° (c: 1.10, chloroform),
(Found: C, 80.91; H, 11.41. Calc. for CBOH5202= C, 81.02; H, 11.79).

Monocacetate, m.p. 1980, (Found: C, 79.19; H, 11.20. Calc. for CBZHSA 3:
C, 78.96; H, 11.18).

The inactive oxygen in the molecule of panaxadiol (I) which is retained
in the compounds II, III and IV was shown to be present as an ether linkage
by the infra-red absorption maxima at 1112-1122 and 1066-1067 cm—l (KBr or
Nujol). The characteristic infra-red absorption bands of ether linkage
disappeared when the compound IV was treated with hydrochloric acid in
glacial acetic acid.

The resulted O-acetyl compound (V), m.p. 100° (Found: C, 81.98; H,
11.07. Calc. for 032H5202= C, 81.99; H, 11.18) was hydrolysed with methano-
lic potash to give anhydropanaxanol (VI), m.p. 141°-144° (Found: C, 83.86;

H, 11.54. Calc. for CBOHSOO: C, 84.44; H, 11.81).

7 D.H.R. Barten, D.A.J. Ives and B.R. Thomas, J. Chem. Soc. 2056 (1955).
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A close similarity of the structure of VI and isotirucallen018’9’lo

was suggested by the infra-red spectra with a slight difference at 885 c:m-l
band (KBr) that was given by the former suggesting the presence of vinyl
group in the end of side chain.

The catalytic hydrogenation of V and VI resulted isotirucallenyl
acetate (VII), and isotirucallenol (VIII), respectively, which was proved
by the mixed fusion and the comparison of infra-red spectra as well as by
the gas chromatogram developed on the silicone polymer SE-30 and QF-1.

Thus panaxadiol was formulated as (I), and the above reactions are
illustrated by the scheme (I-VIII).

The hindered hydroxyl in panaxadiol was suggested to be at C-12 by

the formation of an af-unsaturated ketonic compound (IX)* [U.V. AEtOH,

cs -1
267.5 mu, log & 3.85; I.R. ma% cm

r 1737 (CHBCO); 1677 (C=0); 1608
(double bond)] from panaxanolone acetate (III) by the action of sulphuric
acid in acetic acid.

The mass spectrum of panaxadiol (I) showed m/e 127 as a base peak
which would correspond to the fragment (X), and the peak m/e 341 must be
the fragment (XI). The parent peak appeared at 460 showed that the mole-
cular formula of panaxadiol, CBOHSZOB (Calc. mol. wt.t 460), is correct.

Panaxadiol (I) has now been shown as being a tetracyclic triterpene
of dammarane series having a characteristic trimethyltetrahydropyrane ring
at C-17. The configurations at C-12, C-13, C-17 and C-20 are being studied.

13(17)

* An analogous structure of 12-keto-A has been shown in betulafolien
Cs

(13,17)-dione(3,12) giving U.V. Aa2s 265 my, log € 3.88 [F.G. Fischer
and N. Seiler, Liebigs Ann. £26, 185 (1959); cf. lbid. 644, 162 (1961)].
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