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Abstractl! T'wo lignanes, Comp.-1, mp 108-10°C and Comp.-I1, mp 50-52° were isolated from Korean

gmseng extract by repeated column chromatographic purification. Comp.-1 was identified as gomisin-N

and Comp.-I1 as gomisin-A by spectrometric analysis, both of which have already been described as the

anti-hepatotoxic lignan components of Schizandra chinensis Bail.
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Introduction

The new and fantastic concepts, adaptogenic ac-
tivity of Korean ginseng was firstly phrased by 1.1
Brekhman! in his review article which was ap-
peared in ‘‘Annual Review of Pharmacology’’ to ex-
plain the traditional folkloric medical efficacy of
Korean ginseng in modern pharmacological view.

This theory triggered the ginseng studies there-
after to be focussed to the chemical and phar-
macological studies on the saponin components of
Korean ginseng. However, when we look back to
the Brekhman's review article, it will be clearly
noticed that the adaptogenic activity was described
not only for the Korean ginseng, but also for the
Acantopanax sessiliflorim, FEleuterococcus senticosits
and Schizandra chinensis. Brekhman suggested the
ginsenosides (panaxosides), the dammarane triter-
pene glycosides as the effective components for [u-
nax gimseny, and lignane glycosides for the other
plants. It will be also noticeable that the three
plants, Panax ginseng, Eleutherococcus senticosies and
Acanthopanax sessilitlorum belonging to same Arali-
aceae family contain the same adaptogenic substan-
ces belonging to different chemical natures, dam-
marane triterpen glycosides and lignan glycosides
(phenolic glycosides).

It is well known fact that the ginsenosides are
specific components to Punax ginseng C.A. Meyer?,
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while that the phenolic glycosides are not. It will he
very reasonable to assume that the same adaptoge-
nic activities from the plants belonging to same
taxonomic family may arise from the effective com-
ponents belonging to same chemical category.

On the other hand, We assumed that the under-
lining mechanism for the adaptogenic activity ol
the lignan glvcosides may be the antioxidant activity
of the lignans. Based on this assumption my pre-
vious studies®™ for Korean ginseng was targeted to
the identification of antioxidant activity and to the
isolation of effective components of Korean gin-
seng.

Fortunately, it was able to identify the strong an-
tioxidant activity and to isolate such phenolic sub-
stances as maltol”, salicylic acid®, vanilic acid, caf-
feic acid and ferulic acid as the antioxidant compo-
nents in my laboratory. Present paper is concerned
with the isolation and identification of two lignans,
gomisin-N and -A from the extract of Korean red
ginseng which have already been described as the
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adaptogenic! and anti-hepatotoxic®” components

of Schizandra chinensis.

Isolation of lignans

Hexane extract of Korean Red Ginseng was
chromatographed on silica-gel column by eluting
with solvent-A, (Hexane: EtoAc, 20:1) to obtain
five fractions. Fraction-2, which contains highly
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nonpolar majour spot on TLC, was chromatograph-
ed again on silica-gel column by using solvent-B,
(Hexane: EtoAc, 10:1) to obtain Fr.-2B which con-
tains the majour spot. Fr.-2B was chromatographed
again on silica-gel column using solvent-D, (Ben-
zene: EtOH, 20:1) to obtain Fr.2-B-b which con-
tains the majour spot in pure state. Comp.-1
Cy3H 404, mp 108-10° was crystallized as prisms
from same solvent.

Fraction-4, which contains majour spot on Rf.
0.3 on TLC using solvent-A, was chromatographed
again on silica-gel column using solvent-C (Hexane:
EtOAc, 6:1) to obtain Fr.-4-B. Fr.-4-B was rechro-
matographed on silica-gel column using solvent
E(Benz: EtOH, 85:15) to obtain Fr.-4-B-b. Comp. II
C,3Hog07, mp. 50-52° was crystallized as needles
from same solvent upon concentration.

Identification of Compound I
Comp-1, CyHyq04, [M]m/z 400 was shown to be

Table 1. 1H-NMR of compound I from Panax ginseng
and gomisin N

No. of Comp. 1 Gomisin N10)
proton ppm (300 MHz) ppm (100 MHz)
4H 6.55 (11, s) 6.55 (1H,9)
6-Hap 2,57 (2H,m)
6H,, 9Hy 2.56 (2H, m)
7H 8H 183 2H m) 1.83 (2H, m)
6-Hy 2.03

(1H, dd, J=135 & 1)
9H, 2.27 2.27

(1H, dd, J=13.5 & 8)
9-Hp 2.03

(1H, dd, J=135 & 1)

11H 6.48 (1H, s) 6.47 (1H, s)
17, 18CH, 073 8H, d, J=7) 073 GH, d, J=7)

0.97 (8H, d, J=7) 0.97 (3H, d, J=7)
0-
CH, 593 (2H, s) 593 (2H, s)
o

3.55 (3H, s) 3.55 (3H, s)
OCH;, 383 (3H, g 382 (34, s)

3.93 (6H, s) 3.93 (6H, s)

aromatic compound due to its UV-absorption 2 ,,,,
252 and 280 nm and IR-absorptions on 1500-1600
cm™'. Comp.-] shows 28 protons on PMR-spectra
which were assigned as four methoxyl group, one
methylene dioxy group, two aromatic singlet pro-
tons, two methyl group, and six aliphatic protons of
methylene and methines in overlap.

The CMR spectra of Comp.-1 shows 23 carbons
which were assigned respectively as twelve aroma-
tic carbons, two methine carbons, two methylene
carhons, two methyl carbons, one methylene dioxy
carbon and four methoxy carbons. Based on the
above NMR data, as substituted lignan (C,;-C.), hav-
ing four methoxy and one methylene dioxy substitu-

Table 2. 13C-NMR data of compound I from Panax
ginseng and gomisin N

No. of Comp. 1 Gomisin N
Carbon (75 MHz) (15.04 MHz)1D
1 1515 151.7
2 139.9 140.2
3 1515 151.6
4 110.7 110.7
5 134.0 134.1
6 39.0 392
7 33.7 33.6
8 40.7 40.8
9 354 35.6
10 137.8 137.8
11 102.9 102.9
12 148.6 148.7
13 1345 134.6
14 141.0 141.1
15 1212 1214
16 123.2 123.4
17 215 215
18 12.7 12.9
0-

CH, 100.7 100.7
0-

Cy-OCHy 61.0 61.0
C;-OCH; 60.5 60.5
C40CH 59.6 59.6
Cs-OCH; 55.8 55.9
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tion on two aromatic-ring could be formulated. It is
well known that various type of carbon skeletones
has been known in the lignan series.

When we consider that the total number of aro-
matic substituents are eight in the Comp.-1, the
shape of lignan carbon skeleton must be dibenzo-
cyclooctane ring system which may be produced by
the participation of two aromatic ring as a part of
the cyclooctane ring.

We found by reference studies that the lignans
from Schizandra chinesis® showed the same carbon
skeletones expected for the Comp.-I. By further
closs comparison of spectral data of Comp.-I with
that of lignans from Schizandra chinensis, we could
confirm that gomisin-N¥, a antihepatotoxic compo-
nent of Schizandra chinensis and Comp.-l were
identical substances. The PMR and CMR data of
Comp. I and Gomisin-N'" are shown on Table 1 and
2.

Table 3. 'H-NMR data of compound II from Panax
ginseng and gomisin A

No. of Comp. I gomisin A1213)

proton  §ppm (270 MHz) & ppm (60 MHz)
(J = Hz)

6H, 237 (1H, d, =135 200 G ABY
J,p=155)

6-Hg 2.69 (1H, d, J=13.5)

7-0H 1.87 (1H, s) 1.85 (1H, s)

8H 1.89 (1H, m) 1.80 (1H, m)

9-H, 2.34 (1H, d, J=14.0) 244 CH,
ABX

9-Hp 259 (1H, d, J=140) 48~ 14 Jax=2,
Jpx=6)

17-CH; 125 (3H, s) 0.80 (3H, d, J="7)

18CH, 083 (3H, d, J=72) 125(H, s

0

CH, 5.96 (2H, s) 5.96 (2H, s)

o

350 (3H, s) 3.50 (3H, s)
-OCH, 3.80 (3H, s) 3.80 (3H, s)
3.90 (6H, s) 3.90 (6H, s)
aromatic  6.48 (1H, s) 6.49 (1H, s)
proton 6.62 (1H, s) 6.62 (1H, s)

Identification of Compound II

The spectral data of Comp.-1l, C,;H,0,, [M7]
m/z 416, are very similar to that of Comp.-I except
that Comp.-II has one additional oxygen atom than
Comp.-1 by showing 16 mass unit higher shift on its
molecular ion peak. The additional oxygen atom
was identified as hydroxyl group based on its IR ab-
sorption on 3500 cm™ and also by comparison of
PMR-spectra with that of deutrated-PMR spectra
of Comp.-11.

Based on the same logical treatment as Comp.-I,
Comp.-1I was identified as gomisin-A which has
already been reported as the antihepatotoxic com-
ponent of Schizandra chinensis'V. The PMR and

Table 4. 13C-NMR data of compound II from Panax

ginseng and gomisin A

No. of Comp. I gomisin Al12)
Carbon (67.5 MHz) (20 MHz)
1 1521 152.1
2 140.8 140.8
3 152.3 152.3
4 1104 1104
5 1321 132.1
6 40.6 40.6
7 7.7 71.1
8 42.1 42.1
9 33.8 33.8
10 132.5 132.5
11 105.9 105.9
12 147.9 147.9
13 135.0 135.0
14 141.3 1413
15 121.9 121.9
16 124.2 124.2
17 30.1 15.8
18 15.8 30.1
0-

CH, 100.8 100.8
0-

C,-OCHy 61.0 61.0
C,-OCHy 60.6 60.6
C,,-0CH 59.6 59.6

CyOCH, 55.8 55.0
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CMR data of both Comp.-Il and gomisin-A are ta-
bulated in Table 3 and 4.

In conclusion. we isolated two lignan compo-
nents Comp.-I and .-1I from the hexane extract of
Korean red ginseng by repeated column chromato-
graphic purifications and identified them as gomi-
sun N and -A which had already been reported as
antihepatotoxic components of  Schizandra chinen-
sis. These facts may sugest that a part of adapto-
genic activity of Punax ginseng C.A. Meyer may
arise from hgnan components in ginseng as it does
from the other Araliaceae plants.
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