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Phenolic Acid Constituents in Seeds of Nandina domestica

PENG Cai-ying, LIU Jian-qun, ZHANG Rui, SHU Ji-cheng "

(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)
[ Abstract | Objective; To study the chemical constituents of the seeds of Nandina domestica. Method ;
The compounds were isolated with column chromatography and their structures were elucidated by means of spectral
analysis. Result; Nine phenolic compounds were isolated and their structures were identified as syringic acid
(1), ethyl gallate (2), ellagic acid (3), caffeic acid (4), p-hydroxybenzoic acid (5), gallic acid (6),
protocatechuic acid (7 ), 3, 3'-di-O-methylellagic-4-0-8-D-glucoside (8 ), bergenin (9 ), respectively.
Conclusion; The compounds 1-9 were first isolated in Nandina domestica.

[ Key words | seeds of Nandina domestica; chemical constituents; phenolic acid

B RAT R — R A BT A 2 2 A
AR Rl e (AR 40 H 45 38) o BA T AR
P I 28T 28 Lk % i 2 DR, TR RE A
W AABOE BRAT 400, S B I A, Bl B gk, 25 22 b
P o UTAE R N A 2 X 2 TR T K AT
1 24 B K Ak 25 o i TR A B R AT B AT BT
W HE Ik 0% S 2 AR O A i B
AR B R R B S R 2
S FAE I R B R SRR T e SR

ASURAR AL 5T A B R R A il 2 U BE W I 4

[KFEHEHE] 20140116(011)

i = S A S BB i (LD, ), 3 = S Ak
FORF B WU 5 B ARG R A A0 s 2 1Y
Yy LA U o I, EE X R R A TR TR
WAL o DRSS o 3 A 38 IR AT A oh
DT AARNER LN BT 80% L BE
R LR O T X Rt o o B MEE T 9 A
MR G, 3T HMR (L) B TRLEE(2),
BRAERR (3) ,UMHERR (4) , X R HEAH R (S) , ' T
W2 (6) 5 LA (7),3,3 - H JL4F £ iR 4-0-B-D-
AR (8) A AR (9). ke 1~9NE

[E€WMB] FEZRARFFESTA (81102788) VL7444 A AFI= 45 H (20114BAB215041)
[$E—1E&] ZMIE, BB+, B, NFh2y2F58, Tel:0791-87118633 , E-mail ;38054049 @ qq. com
[BIRMEE] &AM, WL, Bl2ER, NFEP252arsT, Tel:0791-87118674. E-mail : shujc210@ 163. com

. 95 .



520 B4 23
2014 4 12 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 23
Dec. ,2014

UNE RATHRD T h o> A5 3
1 ##

Biichi Melting point B-540/545 A &5 &5 i & AL
(L B & 2 %2 1), LCQ DECAXP™ it % 1%, AM
(400, 300 MHz) BU#% g 23R 1% ( Brucker, TMS i N
Fr), 1100 LC-MSD-Trap ¥ AH (% 1% -5 1% 1B F A (3¢
[€ Agilent 2y ®) ), CDCl,, CD,COCD,, CD,OD,
DMSO-d, A #

FE G5 E B (200 ~300 H ), KALR A ( 1
B E A R L DI0L ) | 32 6 1% fE I (5 5
WP 4k 1), MCI # J§ ( Mitsubishi Chemical
Corporation, 75 ~ 150 wm ), # & Sephadex LH-20
(Pharmacia) , . (450 5% WAR IR £ B2 WK .

R APTR T 2010 4 10 9]k A VLI 4,
LV Hh BR 24 DR v 24 0 SO 3 /N B i
b /NEBER]L Berberidaceae §§ RAT Nandina domestica Ff
TR AR A TP B 25 R A 2 R R
2 REMGHE

WRRATF 9.5 kg, Bl B J 5, H 80% £ i
DA BRI 3 WU, BRI 2 b, B2 ORI 43 15 R 650
go MU500 g BRHH 1 1R Rk 5 6E B - HE5, 53 5
A e LR LW T BB D8R I R . A8
AT BT 2> 162 g, L TR L TR 43 106 g, L 43
135 g, WUESIR SR AR ERAL (100 g) HEAT ik e A
o3, A 5 B e -H i (100: 0,50: 1,200 1,10: 1,
5:1,1: 1) B EBE R AS S Fr.1,Fr.2,Fr. 3 ,Fr. 4, Fr. 5
A Fr.6 356 DAy, Fr.3(15.6 g) ZmkRek: (i,
AT - A (821,601,301, 10 1) B BE BRI, )2 (4
TEAGIN G I A i - DR R (15 1) R B RS 0 26 8-
VL i fy 565 16 ~ 21 Yy, P o0 i) 28 B e A 6 3%, 0k
JBE3R g S -l 1 1, xR RS 1 (1
mg),2(9 mg), Fr.4(10.3 g) &k H: 03, &
I e-HmE (152 1,12: 1,60 1,3 1) BREE SR, = @
TR, b I S - (6 1) e
JEEE 10 ~ 12 330 (0, 26 21 ~ 24 Wi dny , o0 48 BE AL
@3, Ve R o P B, 2 AR B S Y 3(7 me),
4(10 mg) &I Z A W he-H B (3: 1) PRI A 3 & O
57 ~ 10 Ji gy, 55 18 ~ 22 i dn, o i & BE A 6
T, UEBCR O B AR B S S (7 mg) ,6(10
mg) o WO BRI 52 B AL (130 g) #EAT R LA IR AE
%, 3K ,50% ,95% L BEGEE,50% £ vk B
fr2e MCI A 3%, 73 5 H] 30% ,60% ,90% H1 1 5
Jii,60% FBER 23 (1. 8 ) 28 4k AT (3, Uk Ji 77
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T - EE 51 R A P - HRE 30 1, )2 2 AR
R, 59555 5 ~8 Wiy, 45 19 ~25 Wify M55 29 ~33
T sy , B 53 900 5 B R A € 3%, R R0 O TR 3 A
FMEEY 7(7 mg) ,8(9 mg),9(12 mg) ,
3 LT

a1 K H A RS & (CHCL-MeOH ) |
mp 210 ~ 211 °C, = G A8k 0 W i {5 B 4 . ESI-
MS m/z 199 [ M + H] " ,'"H-NMR ( CD,COCD,, 400
MHz) §:7.30 (2H, s, H-2,6), 3.85 (6H, s,
OCH,) ,"”C-NMR (CDCl,, 100 MHz) §:121.6 (C-
1), 108.2 (C-2,6), 141.7 (C-3,5), 148.6 (C-
4),168.9 (COOH), 57.3 (OCH, x2), DI - % ¥
5B X -8, EZkEWAT &R
(‘syringic acid) ,

k&Y 2 @K K (CHCL,-MeOH ), mp
161 ~ 163 C, =& fb 8l & 2 FH % < i, ESI-MS
m/z 199 [M + H] " ,'"H-NMR ( CD,0OH, 400 MHz)
8:7.07 (2H, s, H2,6),4.22 (2H, ¢, J=7.5 Hz,
H-1"), 1.30 (3H, t,J =7.5 Hz, H2'),"” C-NMR
(CDCl,, 100 MHz) §:122.2 (C-1), 111.4 (C-2,
6), 148.2 (C-3,5), 141.3 (C4), 168.6 (C-7),
62.5 (C-1"), 17.3 (C-2") . LA - %dls 5 SCHk [ 14-
15 ] 4238 09 B s e A — 30, W S b G MR B
T8 2.1 (ethyl gallate)

a3 RE A KR (MeOH), mp 359 ~
361 C, = G Ak B FH % 2 1 o ESI-MS m/z 303
[M+H]","H-NMR (DMSO-d,, 400 MHz) &:7. 44
(2H, s, H-5,5"),”C-NMR (DMSO-d,, 100 MHz)
8:107.3 (C-1,1"),139.0 (C-2,2"), 130.6 (C-3,3"),
148.2 (C-4,4'), 110.2 (C-5,5"), 112.0 (6,6"),
158.6 (C-7,7"), LA b &HE 5 SCHk [ 16 ] 41 Hiodls 5&
AR B WOZAE Y EE 8 WERAETR (ellagic acid) ,

wEYW 4 HEKH K (MeOH), mp 208 ~ 210
C, = FA A Bl W W PR & N, ESI-MS m/z 181
[M+H]","H-NMR (CD,0D, 400 MHz) §:7.60
(1H, d, J=16.0 Hz, HB), 7.05 (1H, d, J=2.2
Hz, H-2), 6.98 (1H, dd, J=8.0, 2.2 Hz, H-6),
6.80 (1H, d, J=8.0 Hz, H-5), 6.19 (1H,d,J =
16.0 Hz, H-a),"” C-NMR (CD,0D, 100 MHz) §:
127.2 (C-1), 114.8 (C-2), 148.7 (C-3), 146.3
(C4),116.0 (C-5),122.2 (C-6), 146.5 (C-1"),
114.6 (C2'), 169.5 (C-3"), DL I ¥4 5 3¢ ik
(17 ] il s B A — 20, 80z 46 G 4 55 5 ok iR
(caffeic acid)



WL, SRR T B R 2 S

&S HEEE (MeOH), mp 212 ~214
C, =AW B % & B, ESI-MS m/z 161
[M+Nal]*,'H-NMR (CD,0D, 400 MHz) &:7.84
(2H, d, J=8.0 Hz, H-2,6),6.79 (2H, d, J=8.0
Hz, H-3,5),"”C-NMR (CD,0D, 100 MHz) §:123.2
(C-1),133.5(C2,6), 116.2 (C-3,5), 164.0 (C-
4), 171.0 (C-7) o L b %ds 5 Scmk [ 17 ] 4238 s
A —FH, S EE X R RN
12 ( p-hydroxybenzoic acid) ,

k& 6 B4 & (MeOH), mp 236 ~
238 C, = @AW 0 B M S Y . ESI-MS m/z 171
[M +H]",'H-NMR (CD,0D, 400 MHz) §:7.07
(2H, s, H-2,6),” C-NMR (CD,0D, 100 MHz) §:
121.2 (C-1), 109.4 (C-2,6), 145.8 (C-3,5),
138.5 (C-4), 168.2 (C-7), i %4 5 cik[18]
EH A B A EE AR E TR
(gallic acid) ,

k&7 B EE & (MeOH), mp 195 ~
197 C, =& AR S FH M S N . ESI-MS m/z 177
[M + Na]*_ 'H-NMR (CD,COCD,, 400 MHz) §:
7.50 (1H,d, J=2.2 Hz, H2), 6.93 (1H, d, J=
8.0 Hz, H-5), 7.55 (1H, dd, J=8.0, 2.2 Hz, H-
6), C-NMR (CD,0D, 100 MHz) §:123.2 (C-1),
117.8 (C2), 145.7 (C-3), 151.0 (C4), 116.1
(C-5),123.9 (C-6), 170.5 (C-7), LI ¥4 5
AR [ 13 ] 4 8 Bl A — 350, WOz Ak & 9 5 e o IR L
25 (protocatechuic acid)

& 8 K &8 K (CHCL-MeOH ), mp
295 ~297 C, =S8k B BH % /2 B, ESI-MS
m/z493[M + H] " ,'"H-NMR ( DMSO-d,) §:10.58
(1H, s, C4-OH), 7.71, 7.45 (each 1H, s, H-5,
5'),4.90 (1H, d, J=7.5Hz, glucose H-1), 3.95,
3.91 (6H,s, C3,C3'-OCH, ), 3.30 ~3.85 (glc H-2-
H-6),"”C-NMR (DMSO-d,) §:114.9 (C-1), 141.3
(C-2), 142.2 (C-3), 152.0 (C4), 111.6 (C-5),
111.5 (C-6), 159.0 (C-7,7'), 111.9 (C-1"),
141.9 (C2"), 141.0 (C-3"), 153.2 (C-4"), 112.0
(C-5"), 113.2 (C-6"), 101.6 (C-1"), 73.4 (C-
2"), 77.6 (C3"), 69.8 (C4"), 76.8 (C-5"),
61.0 (C6"), 61.8 (C3-OCH,), 61.4 (C5-
OCH;) . VA F8dE 5 Scmk [ 19 ] 0 B8 — 3, 0 %4k
G R 3,3 - BB AL R -4-0-B-D-H H A (3,
3’-di-O-methylellagic-4-0-B-D-glucoside )

&Y HEJURES i (MeOH) , mp 230 ~

232 C, = AL W PHAE BB . ESI-MS m/z 329
[M +H]",'H-NMR (CD,0D, 400 MHz) §:3.76
(IH, m, H2), 3.32 (1H, m, H-3), 3.97 (1H,
m, H4),4.00(1H, dd, J=8.0, 10.0 Hz, H-4a) ,
7.01 (1H, s, H-7), 4.89 (1H, d, J=10.0 Hz, H-
10b), 3.61 (2H, m, H-11), 3.85 (3H, s, H-
12) ,“C-NMR (CD,0D, 100 MHz) §:83.3 (C-2),
72.1 (C-3),75.8 (C4),81.9 (C-4a), 166.0 (C-
6), 119.7 (C-6a), 111.4 (C-7), 152.6 (C-8),
142.6 (C9),149.7 (C-10), 117.8 (C-10a) , 74.6
(C-10b), 62.9 (C-11), 61.0 (C-12), DI %5
SCHR[20 ) X R — 3, i E bk G M E R
(bergenin) ,,
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Neuroprotective Material Base of Yigan San
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