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Chemical Constituents from the Fruits of Terminalia bellirica Roxb.

HU Li-zhi"?, ZHOU Zhong-yu’, JIA Yong-xia’, TAN Jian-wen”", CAO Yong', TIAN Dai-ke’

(1. College of Food Science, South China Agricultural University, Guangzhou 510642, China; 2. Key Laboratory of Plant Resources Conservation and
Sustainable Utilization, South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 3. Shanghai Chenshan Botanical

Garden/Shanghai Chenshan Plant Science Research Center, Chinese Academy of Sciences, Shanghai 201602, China)

Abstract: In order to understand the chemical constituents of Terminalia bellirica Roxb., fourteen compounds
were isolated from ethyl acetate extract of the fruits of 7. bellirica. On the basis of spectral data, they were
identified as epipinoresinol (1), (—)-sesamin (2), methysticin (3), dihydrokawain (4), isovanillin (5), 3,4-hydroxy
benzoic acid (6), gallic acid (7), methyl gallate (8), ethyl gallate (9), 3,4,8,9,10-pentahydroxydibenzo[b,d]pyran-6-
one (10), polystachyol (11). Compounds 1-6, 10 and 11 were obtained from this species for the first time.

Key words: Terminalia bellirica; Chemical constituent; Phenolic acid; Lignanoid

A" (Terminalia bellirica Roxb.) A F 15}
(Combretaceae)Mi{ & = K& A, 7EFRIE A 8%
ST, B AT SRR KA R
WA TR B4 A 28 [ B R RO 2
B S o 2 5 K B RE JE 7 0 A5 b X, 2R A R JEE
THUASEA I FAHT 2 5 PR R MR R ) = K TR R, R
A5 K2 TR L2 2 B, 7 1] B 1 3 %
B G 3 FEA A BOA REIE e, H

Wi BEHE: 2013-11-21 EZHE: 2013-12-23

I, FRE ) 2R 48 B A H XA 5 1 APk 8, s
R A2 I AR B bR A T L AR e
2 5 N/ S NEZT I e I 3 U 82 S S R U P I
N EN R0 O = B TS e 2 O S g
Ik 44.6%, IR A 27.6%, WM R ik 31.8%; H:
By A S o R o LSS P NG 6 et & |
TR SRS A 2 N B R A RO A, HopE 9
FIHE KRB AR SRS AT F LAE A, sl R

EEWH: FHKARFFEAERIH (31270406); T EFRRABERRRAUH LA T 7 5 H (KSCX2-YW-Z-0804); T ERFEBLAS B DIRETT &

I H (YG2012050) %% Bl

FEE T . WAk 5 WL A, DEE O o i e S &A% . E-mail: hulizhigz@126.com

* il AAES Corresponding author. E-mail: jwtan@scbg.ac.cn



420 Py B AR 27 4

5224

WSS , 75 E[BE FIRA K AR T

AT MM AL T RO R E R, H iR
TR A B TR BRI R T
MR LW TR B TR R T B T IR I
RN ARG, St — R R
AL W BORERE , B A T X RS2 fe 2y
W HEAT T RGOS, LI O Bt — 2 I F R ]
T R SRR A A

1 AR
1.1 #F#

TS (Terminalia bellirica Roxb. )35k H H
Rz e e p AR Y el , iz e I A A e 01 28
PRARAETE A E A AL L = . A AEIE
AHJE AT R IS R 7 8 1 AL T A RS W) 7 s BE IR
Sephadex LH-20 “# % # Amersham Biosciences 2
AP SOHEMTEERE YMC ODS-A (50 um) A H A<
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Fig. 1 Structure of compands 1-11

NMR (600 MHz, CD,0OD): § 6.95 (1H, d, J = 1.5 Hz,
H-2'), 6.91 (1H, d, J = 1.7 Hz, H-2), 6.88 (2H, d, J =
8.1 Hz, H-5, 5), 6.84 (1H, dd, J = 8.1, 1.7 Hz, H-6),
6.78 (1H, dd, J = 8.1, 1.2 Hz, H-6'), 4.86 (1H, d, J =
5.3 Hz, H-7"), 4.43 (1H, d, J = 7.1 Hz, H-7), 4.12 (1H,
d, J=9.5 Hz, H-9ax), 3.90 (3H, s, H-10"), 3.89 (3H, s,
H-10), 3.85 (1H, dd, J = 9.4, 6.3 Hz, H-9¢q), 3.84 (1H,
dd, J = 8.6, 7.6 Hz, H-9eq), 3.32 ~ 3.37 (1H, m, H-8"),
3.31 (1H, dd, J = 8.6, 8.3 Hz, H-9'ax), 2.88~2.93
(1H, m, H-8); "C NMR (150 MHz, CD,0OD): & 146.9
(C-3), 146.6 (C-3"), 145.5 (C-4), 144.7 (C-4"), 133.1
(C-1), 130.4 (C-1"), 119.3 (C-6), 118.5 (C-6"), 114.4
(C-5, 5"), 108.7 (C-2), 108.5 (C-2'), 87.9 (C-7), 82.2
(C-7", 71.1 (C-9), 69.8 (C-9"), 56.1 (C-10), 56.0 (C-
10), 54.6 (C-8), 50.3 (C-8"). LA %5 k(714
Epipinoresinol A& —2K .

()-ZHRE [()-Sesamin, 2] LR OEPR
Y1, 53F 3N CyoH 045 1IE BT ESIMS m/z: 377 [M +
Na]’, 731 [2M + Na]'; 1 &+ ESIMS m/z: 353 [M —

10

OH

H]; 'H NMR (600 MHz, CDCL,): § 6.76~6.85 (H-5,
5".6',6",2',2"), 595 (4H, s, 2 x -OCH,0-), 4.71
(2H, d, J = 4.3 Hz, H-2B, 6p), 4.23 (2H, m, H-40, 80)),
3.87 (2H, dd, J = 9.2, 3.6 Hz, H-4B, 8f), 3.05 (2H, m,
H-1a, 5a); °C NMR (150 MHz, CDCL,): & 148.1 (C-
3',3"), 147.2 (C-4', 4", 135.2 (C-1', 1""), 119.5 (C-
6', 6"), 108.3 (C-5', 5", 106.6 (C-2', 2"), 101.2 (2 x
-OCH,0-), 85.9 (C-2, 6), 71.9 (C-4, 8), 54.5 (C-1, 5).
Ph_ %580 5 SCHR[8] 7 (—)-Sesamin A& —3K
FREEHIE & (Methysticin, 3)  JC(iRY),
7y ¥ CsH,, 0y IF B F ESIMS m/z: 297 [M +
Na]’, 313 [M + K]"; [a]5’ 0 (¢ 0.75, CHCL,); '"H NMR
(600 MHz, CDCL,): 8 6.92 (1H, d, J = 1.5 Hz, H-10),
6.82 (1H, dd, J = 8.0, 1.5 Hz, H-14), 6.76 (1H, d, J =
8.0 Hz, H-13), 6.63 (1H, d, J = 15.8 Hz, H-8), 6.08
(1H, dd, J = 15.9, 6.4 Hz, H-7), 5.96 (2H, s, H-16),
5.19 (1H, d, J = 1.2 Hz, H-3), 5.02 (1H, m, H-6), 3.76
(3H, s, H-12), 2.64 (1H, ddd, J = 17.1, 11, 1.2 Hz,
H-5), 2.52 (1H, dd, J = 17.1, 4.2 Hz, H-5); "C NMR
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(150 MHz, CDCL,): & 172.5 (C-4), 166.9 (C-2), 148.3
(C-11), 147.9 (C-12), 133.1 (C-8), 130.3 (C-9), 123.8
(C-7), 121.9 (C-14), 108.5 (C-13), 105.9 (C-10),
101.3 (C-16), 90.7 (C-3), 76.1 (C-6), 56.2 (C-15),
33.5 (C-5). VI Bl 5 3CHR[9] methysticin AY%L
P —H,

S E#3E (Dihydrokawain, 4) @ik
Y1, 72N C L H,0s; IEES T ESIMS mv/z: 233 [M +
HI'; [a])) +47.9° (¢ 1.26, CHCL); '"H NMR (600 MHz,
CDCL,): 8 7.34 (2H, m, H-11, 13), 7.25 (3H, m, H-10,
12, 14), 5.18 (1H, d, J = 1.6 Hz, H-3), 4.40 (1H, m,
H-6), 3.77 (3H, s, OCH,), 2.93 (1H, m, H-8), 2.82
(1H, m, H-8), 2.55 (1H, ddd, J = 17.0, 12, 1.6 Hz,
H-5), 2.35 (1H, dd, J = 17.0, 3.8 Hz, H-5), 2.17 (1H,
m, H-7), 1.97 (1H, m, H-7); °C NMR (150 MHz,
CD,0D): § 172.8 (C-4), 167.4 (C-2), 140.9 (C-9),
128.6 (C-11, 13), 128.5 (C-10, 14), 126.2 (C-12), 90.4
(C-3), 74.9 (C-6), 56.1 (C-15), 36.4 (C-7), 33.1 (C-5),
31.0 (C-8). VA L%k #s 5 SCHR[9] dihydrokawain
A —3

2% & = & (Isovanillin, 5) SRR T
F N CHO;; 1E S F ESIMS m/z: 153 [M + HJ',
175 [M + Na]'; 7157 ESIMS m/z: 151 [M —H]; 'H
NMR (600 MHz, CD,0OD): & 3.91 (3H, s, OCH,), 7.00
(1H, d, J = 8.6 Hz, H-5), 7.39~7.40 (2H, m, H-2, 6),
9.78 (1H, s, CHO). LA %4l 5 SCHk[10]Hh 45 =2
R IEE—3.

34-Z— £ E K H B (3,4-Dihydroxy benzoic
acid, 6)  FIERLRES (PR, 73050 CHO,;
1IEE T ESIMS m/z: 193 [M +K]', 309 [2M + H]'; 11
57 ESIMS m/z: 153 [M — H]; '"H NMR (600 MHz,
CD,OD): & 7.44 (1H, s, H-2), 7.42 (1H, d, J = 8.0 Hz,
H-6), 6.79 (1H, d, J = 8.0 Hz, H-5); "C NMR (150 MHz,
CD,0D): § 170.3 (COOH), 151.5 (C-4), 146.1 (C-3),
123.9 (C-1), 123.2 (C-6), 117.7 (C-2), 115.8 (C-5)
DA B0 5 ek 117 3,4- 3 SRR H R A 50 E —
.

% B FE (Gallic acid, 7) AR 45
2y F R CHOs; IEE T ESIMS m/z: 171 [M + HY',
187 ESIMS m/z: 339 [2M —H]', 169 [M —H]; 'H
NMR (600 MHz, CD,OD): § 7.05 (2H, s, H-2, 6); °C
NMR (150 MHz, CD,0D): & 170.4 (COOH), 146.3

(C-3, 5), 139.5 (C-4), 121.9 (C-1), 110.3 (C-2, 6). A
RS SCER[ 121 % & TR N — 2

% /] F B B B (Methyl gallate, 8) =R
W AR f A, 437 20k CH,Os; 1E B T ESIMS mi/z:
207 [M + Na]’; 1 & F ESIMS m/z: 183 [M — HJ;
'H NMR (600 MHz, CD,0OD): § 3.80 (3H, s, OCH,),
7.03 (2H, s, H-2, 6); "C NMR (150 MHz, CD,0D): &
169.0 (C=0), 146.5 (C-3, 5), 139.7 (C-4), 121.4 (C-1),
110.0 (C-2, 6), 52.3 (OCH;). VA I %4 5 SCHik[13]
T B IR F R A AR — 3

% B F B Z R (Ethyl gallate, 9) {04
AR dh, o 7 20 CHYOss 1E B - ESIMS m/z:
199 [M + HJ", 221 [M + Na]’, 237 [M + K]"; 1 &
F ESIMS m/z: 197 [M — H]; '"H NMR (600 MHz,
CD,0D): & 1.30 (3H, t, CH,), 4.23 (2H, q, OCH,),
7.02 (2H, s, H-2, 6); °C NMR (150 MHz, CD,0D): &
168.6 (C=0), 146.4 (C-3, 5), 139.7 (C-4), 121.8 (C-1),
110.0 (C-2, 6), 61.7 (OCH,), 14.6 (CH,). LA I %k#z
5 SCER14]H & IR LR A — 3L

3,4,8,9,10-F = B Z K Hf[b,d] Mt Ffg-6-ER (3,4,8,
9,10-Pentahydroxydibenzo[b,d]pyran-6-one, 10)
AR s 5, o F Uk C3H0,; LB T ESIMS
m/z: 275 [M — H]; '"H NMR (600 MHz, CD,0D):
d 8.44 (1H, d, J = 9.0 Hz, H-1), 7.38 (1H, s, H-7),
6.76 (1H, d, J = 9.0 Hz, H-2); "C NMR (150 MHz,
CD,0D): § 163.8 (C-6), 146.8 (C-3), 146.4 (C-8),
144.0 (C-10), 141.8 (C-9), 141.0 (C-4a), 133.3 (C-4),
119.1 (C-1), 118.6 (C-10a), 112.8 (C-10b), 112.4 (C-
2), 112.1 (C-6a), 108.1 (C-7). VA &5 3c#k[15]+
3,4,8,9,10-FLF2 5k — ZL B [b,d] H M6~ A B — 2

Polystachyol (11) W R Y, T
0 A CpHyOy; 1F B F ESIMS m/z: 443 [M + NaJ',
459 [M + K[; 7185+ ESIMS m/z: 419 [M — H]; 'H
NMR (600 MHz, CD,0OD): § 6.59 (1H, s, H-2'), 6.38
(2H, s, H-2, 6), 4.31 (1H, d, J = 5.6 Hz, H-7), 3.86
(3H, s, OMe-3"), 3.74 (6H, s, OMe-3, 5), 3.59 (1H,
dd, J=10.9, 5.0 Hz, Hb-9"), 3.58 (1H, m, Hb-9), 3.49
(1H, m, Ha-9), 3.48 (1H, dd, J = 11.0, 7.3 Hz, Ha-9"),
3.38 (3H, s, OMe-5"), 2.70 (1H, dd, J = 15.1, 4.8 Hz,
Hb-7'), 2.57 (1H, dd, J = 14.7, 11.5 Hz, Ha-7"), 1.96
(1H, m, H-8), 1.62 (1H, m, H-8'); "C NMR (150 MHz,
CD,0D): 8 148.9 (C-3, 5), 148.7 (C-3"), 147.7 (C-5"),
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139.3 (C-1), 138.9 (C-4"), 134.5 (C-4), 130.2 (C-1"),
126.2 (C-6'), 107.8 (C-2'), 106.9 (C-2, 6), 66.8 (C-
9", 64.2 (C-9), 60.2 (OMe-5'), 56.8 (OMe-3, 5), 56.6
(OMe-3"), 49.6 (C-8), 42.3 (C-7), 40.9 (C-8'), 33.6
(C-7")o VI EdE 5 3CHk[16]H polystachyol HI%HE
—&
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