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Resveratrol Oligomers from Nardostachys chinensis Batal.
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Abstract : Five resveratrol oligomers were isolated from the 70% alcohol extracts of the dried roots and rhizomes of Nar-
dostachys chinensis Batal. . On the basis of spectroscopic data and physicochemical properties, their chemical structures
were identified as-a-viniferin (1), kobophenol A (2), ampelopsin A (3),isohopeaphenol (4) and grandiphenol A
(5). This is the first report of resveratrol oligomers isolated from Nardostachys DC. .
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lent 2 7)) ,METTLER TOLEDO J7 43 2 — K- ( Hks
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P2 %8 DLSB-5/25 #UAR il ¥ A1 W 716 5 %€ | RE-
S2A Tkt 25 AN (I SO B0y T A2 AR ) ) , TH-TT
BRI InBAS (iR AR A IR A W) L ZF-
20D BEAREE AN BT (BB HOGALER ) |
JEEMTRENE GF sy AL EATRERE (5 B T ),
A Cog#EJZ AT REE ODS-A-HG ( HAS YMC A H]) ,
Sephadex LH-20 %5 R ¥HEEK ( 3+ GE Healthcare 2
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HAA 20 kg, 8 £ 70% LR 3 K, 56 1 IR T
d, 52 45 3 d, G IO, Bl 1] 3 2 O A , 15
B3 ke, 4 70% L& 2 h, &I RO,
U8 B 22 JO R, 1R 2 400 g, BIFIRIERE
PR EE 3.4 ke, i 28 1 /KR B RO A ik
(W2 60 ~90 °C) TR LB IE T FEAE I, ok e [l
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190 g.50% ZEEGERERAE 176 .70% ZF vk i #6457
140 ¢ 95% CEEEBLARAL 70 g 95% LB ER AL
BN LR BRI LR CBEERAL

LR TR 1. 2 kg Rk REAE (3% , — S H -
SRR EE (100: 0 ~0: 100 ) PEME, 7 15 AS4L53 (Fr.
AB.C -eeee )o ZH57 Fr. J(40 g) PREEAE B (0%
(LR TRV , 45 4 D453 (Fr. JAJBJC,

JD) b2y Fro JB (3. 1 g) 25k B AE (FHBEBEIR )
Jei s U FEVRE e A K il 48 o SO AH a3 o B A5 2 &
P 1(60 mg) 2(84 mg) .3(10 mg) .4(5 mg) .5(50
mg) ,

3 BHERE

Mé’%l ﬁ@*ﬁ*(Eﬁ@);cunog’gﬂg%
FIfiE, UV 254 nm T KEHE, UV 365 nm L5 );10%
IR OB W AR B A, (+ )-ESI-MS m/z 679. 4
[M+H]",(-)-ESI-MS m/z 677.6 [M-H]", CD (¢
=0.0008, CH,0H) Ag:224 (14.1),259 (-5.0),
278 (1.5),302 (4.6).,'H NMR ( DMSO-d, , 600
MHz) §:9.59 (2H,br s,4c/13¢-OH) ,9.56 (1H,br
s,4b-OH) ,9.47 (1H,br s,4a-OH) ,9.45 (1H,br s,
13b-OH),9.42 (1H,br s,13a-OH),7.20 (2H,d,J
=8.6 Hz,H-2¢/6¢),7.00 (2H,d,J =8.6 Hz,H-2b/
6b),6.92 (2H,d, J=8.7 Hz,H-2a/6a) ,6.73 (4H,
d,J=8.6 Hz,H-3b/5b/3¢/5¢) ,6.64 (2H,d,J =8.6
Hz,H-3a/5a),6.61 (1H,d,J =1.2 Hz, H-14b),
6.46 (1H,d,J =1.8 Hz,H-14¢),6.20 (1H,d,J =
1.7 Hz,H-12b) ,6.17 (1H,d,J =1.8 Hz,H-12¢),
6.14 (1H,d,J =1.9 Hz,H-12a),5.98 (1H,s, H-
7a),5.96 (1H,d,J=1.9 Hz,H-14a),5.88 (1H,d,
J=10.2 Hz,H-7¢) ,4.91 (1H,d,J =5.6 Hz,H-7b) ,
4.62 (1H,d, J=10.2 Hz,H-8¢) ,4.61 (1H,d, J =
5.6 Hz,H-8b),3.78 (1H,s,H-8a);”C NMR (DM-
S0-d,,150 MHz) §:160.6 (C-13¢),160.2 (C-11b/
11¢),159.5 (C-11a),158.9 (C-13b),158.7 (C-
13a),158.0 (C4b),157.9 (C4c),157.4 (C4a),
140.6 (C-9b),139.0 (C9a),137.5 (C9¢),131.1
(C-1¢),130.6 (C-la),130.2 (C-1b),128.2 (C-
2b/6b/2¢/6¢) ,127.7 (C2a/6a),119.7 (C-10b),
118.6 (C-10¢),118.0 (C-10a),115.7 ( C-3b/5b/
3¢/5¢),115.3 (C-3a/5a),108.1 (C-14a),105.6
(C-14b) ,105.2 (C-14¢),97.4 (C-12a),96.5 (C-
12¢),96.1 (C-12b),94.7 (C-7b),88.9 (C-7¢),
85.6 (C-7a),53.9 (C-8b),51.2 (C-8¢),45.0 (C-
8a) . 2D-NMR FHOCIEMNIE 2 fos . &5 Lk, )F 2
5 Scik ' AR BB S E LA 1R a-viniferin,,

HEW2 H\OHARK(PEE) ;CHLO0,, 5FT
A, UV 254 nm B EEHE, UV 365 nm i #% (6,5 % ;
10% iR £ BE% W W B4 4, (+ ) -ESI-MS m/z
925.6 [M+H]*,(-)-ESI-MS m/z923.5 [M-H] ",
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B2 {&4% 1K HMBC 1 NOESY #H%i%
Fig.2 Key HMBC and NOESY correlations of compound 1

'"H NMR ( DMSO-d, ,400 MHz) §:9.61,9.47,9.29,
9.02,8.96,8.91 (each 1H,br s,-OH) ,8.82 (2H,br
s,-OH) ,8.60 (2H,br s,-OH),7.27 (2H,d,J =8.4
Hz,H-2a/6a) ,6.96 (2H,d,J =8.4 Hz,H-2d/6d),
6.79 (2H,d,J =8.4 Hz,H-3a/5a) ,6.69 (2H,d,J =
8.4 Hz,H-3d/5d),6.50 (2H,d,J =8.4 Hz, H-3¢/
5¢),6.41 (1H,d,J=1.4 Hz,H-12b),6.36 (2H,d,
J=8.4 Hz,H-2c/6¢),6.28 (2H,d,J =8.3 Hz, H-
3b/5b),6.22 (1H,d, J = 1.2 Hz, H-14c), 6.17
(2H,d,J =8.4 Hz, H2b/6b),5.92 (1H,br s, H-
12d),5.87 (1H,d,J =1.3 Hz,H-12a) ,5. 84 (2H,br
s,H-10a/14a),5.78 (2H,d, J = 1.3 Hz, H-12¢/
14b),5.51 (2H,d,J = 1.3 Hz, H-10d/14d), 5. 41
(1H,br s,H-7a),4.99 (1H,d,J =5.8 Hz,H-7¢),
4.97 (1H,d,J =12.0 Hz,H-7d),4.85 (1H,d,J =
3.5 Hz,H-7b) ,4.18 (1H,br s,H-8a) ,3.42 (1H,d,
J=3.5Hz,H-8b),3.10 (1H,dd,J =4.7,5.0 Hz,H-
8¢),2.88(1H,dd,J=10.5,5.6 Hz,H-8d) ;"C NMR
(DMSO-d, ,100 MHz) §:160.6 (C-11b),160.4 (C-
11¢),159.2 (C-13b),158.5 (C-11a/13a),157. 84
(C-11d/13d),157.82(C-13¢) ,157.4 (C4a),157.2
(C4d),156.8 (C-4b),155.4 (C-4c),146.1 (C-
9a),143.8 (C9b),138.0 (C9d),135.3 (CYc),
133.5 (C-1a),132.6 (C-1d),132.1 (C-1b),130.4
(C-1¢),128.4 (C-2d/6d),127.0 (C-2¢/6¢) ,126.7
(C2b/6b), 126.0 ( C-2a/6a), 123.2 ( C-10c),
118.0 (C-10b), 115.7 (C-3a/5a),115.5 (C-3d/
5d),115.1 (C-3b/5b), 114.9 (C-3¢c/5¢), 109.5
(C-14¢), 107.5 (C-14b), 107.4 ( C-10d/14d),
105.5 (C-10a/14a),102.1 (C-12d), 101.1 (C-
12a),95.5 (C-12b),95.2 (C-12¢),92.5 (C-7b),
91.7 (C-7a),84.1 (C-7d),83.8 (C-7¢),60.4 (C-
8d),56.1 (C-8a),51.0 (C-8¢),50.4 (C-8b), LI
EBd S Sk R AR — 5, S E LB 2 A ko-

bophenol A,

wEW3 wEAKK(HE);CxH,0,, 5T
FIEE, UV 254 nm G HEHEE, UV 365 nm 55 10%
TR O WV W i 254140, ( + )-ESI-MS m/z 471. 3
[M+H]*,(-)-ESI-MS m/z469.4 [M-H] ,'"H NMR
( DMSO-d, , 400 MHz) 6:9.55,9.26,9.19,9.09,
9.02 (each 1H,brs,-OH) ,6.99 (2H,d,J =8.5 Hz,
H-2b/6b) ,6.74 (2H,d,J =8.3 Hz,H-2a/6a) ,6. 69
(2H,d,J =8.5 Hz,H-3b/5b) ,6.55 (2H,d,] =8.6
Hz,H-3a/5a),6.42 (1H,d,J =1.9 Hz, H-14a),
6.27 (1H,d,J =1.7 Hz,H-12b) ,6.04 (1H,d,J =
1.9 Hz,H-14b),5.98 (1H,br s,H-12a),5.67 (1H,
d,J=11.3 Hz,H-7b),5.23 (1H,br t,J =4.6,4.9
Hz,H-8a),5.15 (1H,d,J =4.6 Hz, H-7a),4.85
(1H,d,J =4.9 Hz,8a-OH) ,3.95 (1H,d,J=11.3
Hz,H-8b) ;" C NMR (DMSO-d,,100 MHz) §:158.9
(C-11a),158. 14 (C-13b),158. 11 (C-13a),158.05
(C4a),156.2 (C4b),155.4 (C-11b),141.5 (C-
9b),140.0 (C9a),131.7 (C-1b),129.6 (C-la),
129.3 (C-2b/6b), 128.0 ( C-2a/6a), 118.1 (C-
10b),117.7 (C-10a),115.6 (C-3b/5b),115.0 (C-
3a/5a),110.0 (C-14a),104.1 (C-14b),100.9 (C-
12b),96.3 (C-12a),87.4 (C-7b),69.6 (C-8a),
48.5 (C-8b),42.9 (C-7a), i b¥u¥e 5 3cHk”
EHA B G Y 3 it A 2 A (ampelop-
sin A) .

'['Ké% 4 E‘fﬁ*}/}j{( Eﬁﬁ?) ;C56H42012 a’EJ{%":J:
FIfE, UV 254 nm SRGHE, UV 365 nm 95 10%
TR & BEVS W W 2148 t2, (-)-ESI-MS m/z 451.8
[M/2-H]7,905.6 [ M-H ], #fEilll k.5 9 o —XF Bk 45
¥j.'"H NMR ( DMSO-d,,400 MHz) §:9.56 (2H,br
s,-OH),9.35 (2H,s,-OH),9. 14 (2H,br s,-OH)
8.99 (2H, br s,-OH), 8.40 (2H, s,-OH), 7.02
(4H,d,J =8.5 Hz,H-2a/6a/2d/6d) ,6.74 (4H,d,]
=8.0 Hz, H2b/6b/2c/6¢) ,6.72 (4H,d,J =8.5
Hz,H-3a/5a/3d/5d),6.51 (4H,d,J =8.5 Hz, H-
3b/5b/3¢/5¢),6.36 (2H,d, J = 1.2 Hz, H-12a/
12d),6.03 (2H,br s,H-14a/14d) ,5.64 (2H,d, ] =
12.0 Hz,H-7a/7d) ,5. 60 (2H,d,J =1.8 Hz,H-12b/
12¢),5.53 (2H,br s, H-7b/7¢) ,4.86 (2H,d,J =
1.8 Hz,H-14b/14¢) ,4.01 (2H,d,J =12.0 Hz, H-
8a/8d),3.67 (2H,br s, H-8b/8¢);"” C NMR ( DM-
SO-d, ,150 MHz) §:158.3 (C-11b/11¢),158.1 (C-
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11a/11d),157.8 (C4as4d),156.4 (C-13a/13d),
156.2 (C-13b/13¢),155.0 (C4b/4c),141.0 (C-
9a/9d),139.8 (C9b/9¢),133.9 (C-1b/1c),129.6
(C-2a/6a/2d/6d) ,129.4 (C-1a/1d) ,128.4 (C-2b/
6b/2¢/6c), 119.4 ( C-10a/10d), 117.1 ( C-10b/
10c¢), 115.6 (C-3a/5a/3d/5d), 114.9 ( C-3b/5b/
3¢/5¢),110.6 (C-14b/14¢),105.2 (C-14a/14d) ,
100.4 (C-12a/12d),94.6 (C-12b/12¢),87.3 (C-
7a/7d),48.7 (C-8a/8d),47.5 (C-8b/8c),40.5
(C-Tb/7¢) ., 2D-NMR AHCIE Q& 3 s, £ b
W, IS SR R B, S E LA 4 O iso-
hopeaphenol ,

3 &% 4 B9 HMBC #1 NOESY #H%ig
Fig. 3 Key HMBC and NOESY correlations of compound 4

wEWmSs HWHOBAR(PE);CH,0,, 5
THEE UV 254 nm B HE, UV 365 nm B 5 {0 9%
J6310% Wi IR O B W 46 5., ((+ ) -ESI-MS m/z
925.4 [M + H]", (-)-ESI-MS m/z 923.6 [ M-
H]".'"H NMR ( DMSO-d, , 400 MHz) §:8.92-9.58
(9H br d,-OH) ,8.67 (1H,br s,-OH) ,6.74 (2H,
d,J =8.5 Hz),6.49-6.58 (12H, m, overlapped ) ,
6.41 (1H,br s,H-14a) .6.40 (2H,d,J =8.2 Hz),
6.20 (1H,brs) ,6.14 (1H,brs),6.06 (1H,d,J =
1.4 Hz, H-12¢) ,6.03 (2H,d,J =1.8 Hz).,5.86
(1H,d,J = 1.5 Hz, H-12b),5.52 (1H,d,J = 1.5
Hz,H-14b),5.17 (1H,d,J =4.2 Hz, H-7a) ,5.03
(1H,d,J =4.5 Hz, H-7d) ,4.88 (1H,d,J = 10. 1
Hz,H-7c),4.46 (1H,d, ] =9.3 Hz, H7b),3.96
(1H,d,J =4.2 Hz,H-8a) ,3.91 (1H,d,J =4. 6 Hz,
H-8d),3.77 (1H,dd,J=9.6,11.6 Hz,H-8b) ,3. 56

(1H,dd,J =11.2,10.8 Hz, H-8¢) ;" C NMR ( DM-
SO-d¢, 100 MHz) §:160.2,159.3,159.0, 158.6,
157.8,157.7,157.5,157.4,156.4,147.6 (C9a),
147.4 (C9d), 137.6 (C9c), 135.3 (C9b),
132.2,131.8,131.7,129. 4, 128. 4, 128.3, 128. 2,
122.1,121.7, 115. 6, 115. 5, 115.4, 114. 8, 109.7
(C-14b),106.0 (C-10a/14a/10d/14d),104.5 (C-
14¢),101.5,101.4,96.1 (C-12b),95.5 (C-12¢),
93.9 (C-7d),92.4 (C-7a),84.2 (C-7c),81.2 (C-
7b),58.2 (C-8b),54.3 (C-8a),53.4 (C-8d),50.4
(C-8¢c) . 2D-NMR HMICTE WA 4 fros. Z5 b RTid,
IS SR e B, % A 5 O grandi-
phenol A,

B4 &S5 8 HMBC #1 TOCSY #8X15%
Fig. 4 Key HMBC and TOCSY correlations of compound 5
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