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Abstract : Ginsenosides with structural diversity and potential biological activities are one of the main chemical components of
Panax spp. . To date ,more than 200 ginsenosides have been isdated and identified , including protopanaxadiol and protopanax-
atriol ,and so on. The biological activities of ginsenosides are mainly related to anti-Alzheimer’s disease, anti-thrombosis, en-

hance immunity ,improve heart and brain ischemia. Herein, the ginsenosides from steamed root of Panax notoginseng were

taken as an example to conclude the rule for structure determination of ginsenosides by *C NMR data.
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Fig. 1  Structures of protopanaxadiol (left) and protopanaxatriol (right)
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Fig. 2 The chemical structures of compounds 1-17 from P. notoginseng
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X (600 MHz, Bruker Bio Spin, i+ ) ,86 Fnfb2Fr
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ST, 8 I B WA R 1 AR OC SCRR A [E 8
Sylreto] 38,128,20 (S) , 25-tetrahydroxydammaran-6-
O-a-L-thamnopyranosyl-( 1-2 ) -3-D-glucopyranoside (1) |
3a,12a,20 (R) , 25-tetrahydroxydammarane-6-0-q-D-
xylopyranosyl-( 1-2 ) -8-D-glucopyranoside ( 2 ), 3a,
12a,20 (S), 25-tetrahydroxydammarane-6-0-a-D-xy-
lopyranosyl-( 1-2 ) -8-D-glucopyranoside (3 ) . 25-hy-
droxyl-20 ( S ) -ginsenoside Rh, (4 ) . 25-hydroxyl-20
(R )-ginsenoside Rh, (5), 128,20 (S), 25-tetra-
hydroxydammarane-3-0-8-D-glucopyranoside-( 1-2 ) -8-
D-glucopyranoside ( 6 ), 38, 128-dihydroxydammar-
(E)-20(22),24-diene-6-0-q-L-rhamnopyranosyl-( 1-
2 ) -B-D-glucopyranoside (7 ) | 38, 128-dihydroxydam-
mar-( E )20 (22 ), 24-diene-6-0-8-D-xylopyranosyl-
( 12 ) -B-D-glucopyranoside (8 ) . 38, 128, 25-tetra-
hydroxydammaran-( Z ) 20 ( 22 ) -6-0-q-L-rhamnopyr-
anosyl-(1-2 ) -B-D-glucopyranoside (9) | 38, 128, 25-
tetrahydroxydammaran-( E )-20 ( 22 )-6-0-@-L-rham-
nopyranosyl-( 1-2 ) 48-D-glucopyranoside ( 10 ) | 38,
12,25-tetrahydroxydammaran-( E') -20 (22 ) -6-0-3-D-
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Fig. 3 Characteristic ”C NMR signals (in red color) of methyl in compound 1
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Table 1 "C NMR spectroscopic data for C-3 and C-6

SEARIA R, R, c3 c6
Skeleton 8¢ (ppm) 8¢ (ppm)
R, = H
R, = OGle 78.4 79.
R, = 0Glc(2-1)Gle 78.6 80. 3
R, = 0Glc(4-1)Gle 78.7 79.
R, = 0Glc(6-1)Gle 78.4 79.
R, = OGle(2-1) Xyl 78.6 79.
R, = OGlc(2-1)Rha 78.3 73.
R,=H
R, = Gle 78.8 18.
R, = Gle(2-1)Gle 88.8 18.
R, = Gle(2-1)Xyl 89.4 18.
R, = Gle(2-1)Gle(2-1) Xyl 88.7 18.

e

yk=2=5=4=2. 4. L. Ir

k=25~1-2.2.1.1 —_e - o 0~ len > v~ < =3
[t o oS QN 0 °

S\ 00 00 o6 NN & ol =]

~ &~~~ ~ s © © Y] ¥=

el N Sl - ] I

|

9 1MJL,WN‘ s L u
84 8 82 81 80 it} TT 7% 75 74 e 70 69 61 63 62 61 60

72 7
1 (oom)

B4 HEW 10 PR EIRIRIE S SHHE (L&A 3 sl 6 fIHEILE SHHE)
Fig. 4 Characteristic > C NMR signals (in red color) of C-6 and C-3 in compound 10
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Fig. 5 Characteristic *C NMR signals (in red) of C-17 side chain in compound 11
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Table 2 Characteristic *C NMR signals of C-17 side chain

C-17 DL EELS No 3¢ C-17 S EELS Y No dc
Structure of C-17 side chain ’ (ppm) Structure of C-17 side chain ’ (ppm)
20 73.0 20 83.4
21 22.8 21 22.5
2 _OH % 22 43.3 22 36.3
SN Gle—0,
20| 25 25 23 22.6 X 23 23.3
2 24 126.1 - 24 126.0
25 130.8 25 131.1
26 25.8 26 25.8
27 17.7 27 17.8
20 139.2 20 73.3
21 12.7 21 22.8
22 125.2 22 44.0
OH
_ OH 23 23.3 \f/\/\K 23 19.1
A oH
i 24 43.9 24 45.6
25 69.1 25 69.7

26 29.4 26 29.9
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%23 2 ( Continued Tab. 2)
C-17 st No O¢ C-17 i 454 No S¢
Structure of C-17 side chain ’ (ppm) Structure of C-17 side chain ' (ppm)
27 29.6 27 30.2
20 155.8 20 141.3
21 109.9 21 13.2
2 35.2 o 2 123.8
23 22.9 23 32.1
T Yo A Ton
24 44.3 N 24 79.1
25 69. 4 25 72.4
26 30.4 26 26.7
27 30.4 27 26.3
20 160. 2 20 74.1
21 110.6 21 22.9
2 77.6 2 46.8
OH OH e
23 31.8 \T/\/\K 23 127.3
OH i OOH
o 24 41.1 24 138.4
25 69.4 25 81.7
26 30.3 26 25.7
27 29.8 27 25.6
20 155.8 20 73.3
21 108.5 21 27.6
22 34.1 oon 2 40.1
OH
W 23 27.2 W 23 27.2
- 24 125.6 ~n 24 90.8
25 131.3 25 146.9
26 26.1 26 113.6
27 18.7 27 18.1
20 140.2 20 74.6
21 13.6 21 30.1
2 124.3 2 136.8
X OH S
_ 23 27.9 \T/\A\( 23 126.6
war 24 124.3 - 24 126.6
25 131.7 25 133.9
26 26. 1 26 26.3
27 18.8 27 18.6
20 74.1 20 142.0
21 28.8 21 15.4
2 136. 1 OH 22 127.7
oH OH HO
M 23 130.3 P on 23 69.0
OH
e 24 80. 1 0 24 80.8
25 72.7 25 73.6
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%% 2( Continued Tab. 2)
C-17 Pk No. dc C-17 { A EEL5 No. 3¢
Structure of C-17 side chain (ppm) Structure of C-17 side chain (ppm)
26 27.0 26 28.6
27 25.6 27 27.1
20 143.0 20 167.9
21 13.7 21 17.7
o 0 22 124.7 o 0 2 120.9
P 23 68.6 \g/ﬂ» 23 196.4
A 24 68.7 A 24 67.0
25 58.4 25 61.1
26 25.2 26 25.2
27 20.1 27 19.1
20 146.9 20 147.4
21 14.4 21 21.3
m o 2 120.7 o 2 121.1
ﬁ 23 78.4 \M* 23 77.7
wnnn O
e 24 67.1 24 67.1
25 57.8 25 58.0
26 25.4 26 25.5
27 20.4 27 20.4
20 156.8 20 157.5
21 14.8 21 21.3
2 123.7 2 123.7
7 23 140.5 Y\/\K 23 140. 8
= a )

1 24 128.5 24 128.6
25 198.1 25 198.4
26 27.1 26 27.1

27 27
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Fig. 6 Characteristic > C NMR signals of compound 16 ( terminal carbon atom marked in red)

&3 HEENRERETHIERES

Table 3  Characteristic carbon signals of terminal carbon atoms of glycosyl groups

FEEE SRS Sugar number

5 HliEE
No. Sugar chain 1 2 3 4 5 6
1 20-Gle 98.4 75.2 79.3 71.5 78.0 62.8
2 20-Xyl 98.9 74.9 77.9 70.9 67.0 -
3 20-Ara(p) 98.7 72.5 77.9 69.5 66.8 -
4 3-Gle 105.8 75.3 79.5 71.7 78.4 62.9
5 6-0Gle 106. 1 75.6 79.8 72.0 78.3 63.0
6 20-Gle(2) Gle 98.1 74.9 79.2 71.7 77.0 70.3
105.3 75.3 78.4 71.9 78.3 62.9
7 20-Gle(6) Gle 98.0 74.8 78.5 71.8 76.7 70.3
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%% 3 ( Continued Tab. 3)
B . WSS S Sugar number
No. Sugar chain i 5 3 4 5 6
105.6 76.0 78.7 71.4 78.5 63.0
8 20-Gle(2) Xyl 98. 1 74.9 78.0 71.8 77.0 70.0
105.6 74.9 78.7 71.2 67.0 -
9 20-Gle(6) Xyl 98. 1 74.9 79.0 71.6 76.8 69.6
105.5 74.8 78.0 71.1 66.9 -
10 20-Gle(6) Ara(f) 98. 1 75.1 79.2 72.2 76.5 68.5
105.9 74.8 78. 1 71.2 67. 1 -
11 20-Gle(6) Ara(p) 98. 1 74.9 78.3 71.8 76.7 69.2
104.5 72.1 77.9 68.4 65.4 -
12 3-Gle(2) Gle 105.2 83.4 78.0 71.6 78.2 62.7
106.0 77.2 78.3 71.6 78.3 62.8
13 3-Gle(2) Xyl 105.5 84.5 78.9 72.0 78.7 63.2
107.5 77.1 78.7 71.6 68.0 -
14 6-0Gle(2) Gle 103.2 79.5 78.7 71.7 79.8 62.9
103.9 76.0 78.6 72.4 79.9 63.5
15 6-0Gle(4) Gle 105.7 74.9 78.9 81.3 76.5 62.2
103.0 74.4 75.3 72.0 75.5 62.9
16 6-0Gle(6) Gle 106.1 75.4 79.3 71.6 76.2 69.1
101.3 73.9 75.2 72.2 74.0 62.7
17 6-0Gle(2) Xyl 103.3 79.8 77.9 71.1 79.3 62.6
104.7 75.7 78.6 71.1 67.1 -
18 6-0Glc(2) Rha 101.8 79.2 78.2 72.3 78.1 62.8
101.6 72.2 72.1 74.1 69.3 18.6
19 20-Gle(6) Gle(4) Xyl 98. 1 74.9 79.1 71.6 77.0 70.2
105.0 74.8 77.6 81.4 76.8 61.9
103.1 74.4 75.4 71.9 75.1 62.8
20 20-Gle(6) Xyl (5) Xyl 98.1 74.9 78.7 72.0 76.6 68.3
110.0 83.4 78.2 84.6 70.3 -
105.7 75.1 77.6 71.2 67.1 -
21 20-Gle(6) Xyl (4) Xyl 98.1 75.0 79.2 71.7 76.6 70.2
105.5 73.7 75.6 76.8 64.5 -
103.8 74.6 77.9 71.0 67.4 -
22 20-Gle(6) Xyl (3) Xyl 97.9 75.3 79.2 71.4 76.8 70.1
105.2 73.4 86.4 70.8 66. 1 -
105.9 74.7 77.9 71.0 67.2 -
23 20-Gle(6) Ara(p) (4) Xyl 98.0 74.8 78.8 71.7 77.9 69.8
105. 1 72.9 73.8 78.4 65.8 -
107.0 75.4 78.7 70.7 67.4 -
24 3-Gle(2) Gle(2) Xyl 104.7 82.8 77.8 71.1 76.9 62.8
103. 1 84.3 78.3 71.8 77.7 63.0
106. 4 75.9 79.3 71.0 67.3 -
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