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In our previous papers(1,2), it has been reported that the genuine sapogenin
of ginsenoaides-Rbl, sz, and Rc, the saponins of Ginseng roots(3), can be repre-
sented by 20S-protopanaxadioX=20-epiprotopanaxadiol)(I)(4), and the partial struce
ture of these saponins can be formulated as II. This communication deals with the
structure of ginsenoside-Rg, (abbrev. Rg,), another saponin of this crude drug(3).

Rg,, colourless powder, mp 194-196.5% /a/%9'5+32'(pyridine), has been isolat-
ed through its deca-acetate(III), colomrless crystals, mp 242-243% /ﬁ/§4’5 +7.0°
(CHC13), C42H72014(02H20)10, molecular weight: Caled. 1221.4, found by osmometry
1199.1, IR: no OH band. On hydrolysis with dil.mineral acid in aqueous ethanol,
Rg1 yielded D-glucose and panaxatriol(IV), whose structure has .already been proved
to be 6a~hydroxy-20R-panaxadiol(4,5,6,7). On the analogy of the study on ginseno-
aides—Rbl, sz, and Rc(l), the mild hydrolysis of Rgi gave its genuine sapogenin,
20S-protopanaxatriol (=6x~hydroxy-20S-protopanaxadiol) (V) (7).

Repeated methylation of Rgi with CHBI and DMS0-~-NaH reagent(2,8) gave an amor-
phous decamethyl ether(VI), IR: no OH band, NMR: signals due to -OCQBKsinglets) at
63.23(34), 3.35(3H), 3.36(6H), 3.51(6H), 3.55(3H), 3.56(3H), 3.62(3H), and 3.63ppm,
(%H), signals due to -cg:c(c33)2 at 61.63(%H, singlet), 1.69(3H, singlet), and 5.06
ppm(1H, broad)(9), through an amorphous nonamethyl ether(VII), IR:Q ::§4 3463cn'1
(OH), NMR: signals due to -OC§3(aingleta) at 53,38(9H), 3.53(6H), 3.59(6H), 3.62
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(3H), and 3.65ppm(3H), signals due to -Cﬂ:C(C§3)2 at 61,62(3H, singlet), 1.71(3H,
singlet), and 5.11ppm(1H, broad); the anomeric proton signals(lH each, doublets)
at 64.24(J=Tcps) and 4.39ppm(J=Tcps) in the spectrum of VI, and at 54.27(J=7.5cps)

and 4.46ppm(J=7.5cps) in that of VII indicated the B-linkage of the both glucosyl

moieties of Rgl(IO). The decamethyl ether(VI) was subjected to methanolysis with
HC1 in methanol. The gas liquid chromatography of the sugar part of the products
revealed the presence of methyl 2,3,4,6-tetra~O-methylglucopyranoside and the
absence of methyl tri- or di-O-methylglucopyranoside(2). Accordingly, it is evi-
dent that Rgl is a p-diglucoside of V and each of its B~-glucosyl moieties is com-
bined separately with two of four hydroxyl groups of 20S-protopanaxatriol(V).

On catalytic hydrogenation and subsequent saponification, III afforded di-
hydroginsenoside-Rgi, which was methylated repeatedly with CHBI and DMSO-NaH rea-
gent(2,8) to give a decamethyl ether(VIII) of dihydroginsenosidé-Rg,, IR: no OH

band, NMR: no signals attributable to —CH=C(CH Hydrolysis of VIII with conc,

3)2'
HC1l at room temperature and chromatographic separation of the products gave a di-
O-methyl-20f~dihydroprotopanaxatriol(IX), mp 180-182; /u/})1 +19.3‘(CH013), Caollsg

cc1

paxt 3620(free OH) and 33800m-1(concentration independent, bonded OH).

04, IR:
The locations of two methoxyl groups of IX (at C-3 and C-12) were elucidated by

the following evidences. On oxidation with Jones' reagent, IX yielded a ketone(X),
mp 155-156, /a/%4 —6.2°(CHC13), C32H5604' It has been found that the 20-hydroxyl
group of the 20-hydroxy-l2-keto derivatives(XI) of dammarane type triterpenes is
mostly(in case of C-20R series) or partly(in case of C~20S series) hydrogen bonded

with the 12-ketone exhibiting a bonded OH band near 34‘30cm-1

1

and a bonded C=0 band

at 1695cm — in the IR spectra in CCl4(11), whereas, the IR spectra of the 20-hy-

1

droxy-12p-methoxy derivatives(XII) in CCl, show a strong band near 3380cm ~ due to

4
the 20-hydroxyl group hydrogen bonded with the 12-methoxyl group(2). The IR spec~

trum of X in CCl, showed a carbonyl band at 17130m"1 and a strong OH band at 3380

4
cm-l(concentration independent) indicating the presence of the partial structure
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XII in its molecule. The negative Zimmermann test(12) of X and a negative Cotton
effect of the ORD curve of X in methanol(13) excluded the possibility of the 3-
ketone. The shape of the ORD curve of X(trough 326}/4, Q,}O&y(, peak 285911) resem-
bles that of the 6-keto derivative(XIII) prepared from IV(5) being clearly differ—
ent from that of 3B-acetoxy-20R-dammaran-l2-one(trough 303@;9’1029?9u,peak 2603}0.

Further, the NMR signals of X characteristic to active methylene and methine

. p _OH _H
IV: R=<g", R=Zgp

. R=rH -
XIII: Ry=<y, Ry= =0

I: R1=R2=R3=R 4=H
I1: = [r—
Rl Bglucosylz_IBglucosyl or xe R=/’H
-(BglucOSyIE:IBglucosyl)-sugar, * B=T0g
32=H, R3=H or sugar,
R4=H or sugar

V: Rj=R,=R,=H, R_=OH

XIv: R1=R3=H,
R2= -OBglucosyl,

R = wgl 1 X1
4= gelucosy

protons are observed at the similar positions with the similar coupling patterns
(doublets(1H each, J=11lcps) at 61.87 and 2.60ppm and a singlet(1H) at 52.11ppm)
to those of XIII(5).

Consequently, it follows now that Rgl should bq formulated as 6,20-di-0-8-~-D-
glucosyl-20S-protopanaxatriol(XIV). The presence of an O-glucosyl group at C-20

wvas also supported by the absénce of an OH band in the IR spectra of III and VI in
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spite of the resistance of the 20~hydroxyl group of dammarane type triterpenes to
acetylation and methylation(2). Rg) is the first example of the saponin with the
dammarane type sapogenin whose structure has been fully established.

Elyakov et al. have also reported the isolation of several saponins from
Ginseng roots cultivated in the Far Eastern region of USSR and designated them
panaxosidest—F(Ga). On acid hydrolysis, panaxoside A afforded IV and D-glucose
and they proposed the partial structure D'glucose'—;—l:é—-D-glucose-genin
XV for this saponin(14). The respective D-glucose 1-4 v

comparisons of the physical constants and Rf values of the thin layer chromato-

grams of Rgl and IIX with those of panaxoside A and its acetate as well as the com-
parison of the X-ray powder pattern of III with that of panaxoside A acetate
strongly suggest the identity of both the substances, though their assignment of

the structure(XV) is inconsistent with our present conclusion.
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