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Study on phenolic glycosides from fruit of
the mangrove plant Avicennia marina

XIE Wen-Pei', GAO Cheng-Hai*, YI Xiang-Xi'",
YI Wei' ., HE Bi-Juan*, CHEN Bo*

( 1. Faculty of Pharmacy . Guangxi University of Chinese Medicine , Nanning 530001, China; 2. Guangxi Key
Laboratory of Marine Environmental Science , Guangxi Academy of Sciences » Nanning 530007, China)
Abstract: Six phenolic glycosides were isolated by silica gel column chromatography, PTLLC, and semi-preparative
HPLC from the fruit of Avicennia marina. By means of spectroscopic analysis and comparison with literatures., their
compounds were identified as Rhyncosides A (1), Coniferin(2) ,1-(4-Hydorxybenzoyl)-glucose(3) , (Z)-4-Coumaric
acid 4-O-p-D-glucopyranoside(4) , Vanillic acid 4-O-B-D-glucopyranoside (5) , Phenyl-f-D-glucopyranoside (6). All

compounds were isolated from this plant for the first time.
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Rhyncoside A1) HWAAT (2) %] F3 J5 25 H 1k A 25
(3) . F 5 BR-4-O-R-D-M i 4 25 BT (4) 7 B R 4-
O-B-D- M e 7 25 B 1 (5) LA -B-D-F A AT (6) .

1 MR 5F*

1.1 s 54 #

Brucker Avance 600 %I #% % H 3§ I 3% 1 (Fig +
Bruker A E]) , Waters 2695 24 ] £5 5 = %50 % A6 {5, 1%
ACCZ WA BE ) A M % 10 mm X 250 mm, Spm.,
Phenomenex) (£ E Waters 2~ 7)) . #E E T ik I (F
B HEATHRA A, BEK Sephadex LH-20
(¥t Pharmacia Biotech 2% #), N-1100V-W Jig %
7 LA CH A R 5% 34K Bk 38 2 #1) . LCQDECAXP
ESI Jfii% 4% (35 [# Finnigan 2 7)) . & 800K AH 655
FHIRR Ry €635 40, BT 500 35 Sk 43 A 4

2011 4F 10 H RS R & T adu i i 8 k.
ST P 2T AR BRI 5 et T B BRAIE 5T B R R
B AR AR PR ORI T PG G I PR A AT 0 (B
A4S :2011-GXAS-008)

1.2 RBE5HE

HE SRS GEEZ 20.0 kg) VIR, i 95%
(18 T PR 7 2 T R VR B 3 WL BRI 1 A
UM 45 (0.09 MPa, 50 °C)H 5 F MR 4R B, &
FEEY . R 2R B L IE T BEXHE B ot 17
FEHCL 9 F S A L A5 B LR LR ALY (T E
165 @) FIE T A B (T 5 269 @)

TR TG A U R R JE 6 2 A A4k vk P L 05
P2 45100 + 0~0 : 100) FIZ& M- HI (100 : 0~
0: 100 B EVEM G . &2 W EE i a,. &N
L1-110 % 10 DMr & hi, 41> L9 4 Sephadex
LH-20 ¥ AE (CHCL, + MeOH=1: 1/V = V)i
Ja ARBNT 6 A F B AL (F1-F6) , F# L F4 2
Tk 2 5 A5 AT 53 (MeOH ¢ H, O=60 : 40/
Vs VAifb 384 EY 1(1.5 mg) Ml 2(3.1 mg) .

IET B R Y 2 Rk R RE 2 BT, A -H BE
(100 = 0~0 = 100) % B Y i J5 , 28 4o W J2 2 0 43 B
JG A 5] Lz1-1.28 %5 8 ANy B b ir . #BAL Lz5 4
FH #4592 (3% (CHCL, = Me, CO=100 : 40/V :
V) alifb 5 38k A 6(2.7 mg) . H4) Lz6 ZhEE
M & AF-TNER (100 = 0~0 = 100) & B 3 B
JG G R EN TS A R E B1-B4 4 4T
OYBETRAL, T AL B2 2 2 i & w0 (03

(MeOH : H,O=35: 65/V : V) 4ifb K59 3
(3.3 mg), W5 Lz8 L ak e A¥ )2 Hr, F & 151 i
(100 = 0~70 = 30) 6 BEVE L5 » 48 3k )2 )2 4 43 i
JG A IR 3] D1-D4 5 4 A For e hr . FEBAL D3
253 2 ) A = AR A 8 3% (MeOH : H, O=60 @ 40/
Ve VO aifb 315G 4(2.2 mg) Fl 5(6.0 mg).,
1.34EW1~6 NEHLETE

ZH'H NMR."” C NMR.MS %543 #7175 15 . %
BRI AR G 1~6 HEATE ) % 0E .

2 HMER

fEw 1 TEMHMAK, 4+ h CiHo 002,
ESI-MS m/z 433.13 [M-H] . '"H NMR (600
MHz,DMSO-d;)8:8.60 (s, 4-OH),6.78 (1H,d, J
=8.8 Hz,H-5),6.75(1H.d.J =2.5 Hz,H-2),6.55
(1H,dd,J =8.8,2.5 Hz, H-6),4.84 (1H, brs, H-
1'),4.78(1H.,d.J =7.5 Hz,H-1"),4.02 (1H.d.J
=10.6 Hz,H-6'b),3.91(1H, m,H-2""),3.85(3H,
s, OCH;),3.83(1H, m, H4'"),3.75(1H, m, H-
3'"),3.66(1H,m,H-5""a),3.55(1H, m, H-5"),3.49
(1H,m,H-5""b),3.46(1H.dd,J =10.6,3.5 Hz, H-
6'a),3.36(1H, m, H-3"),3.28 (1H, m, H-2"),3.16
(1H,m,H-4"),%C NMR (150 MHz, DMSO-d;) 4 :
151.4(C-1.5),148.6 (C-3,5),142.2(C-4,s),116.1
(C-5,d),109.2(C-1"",d).108.7(C-6,d),103.1(C-
2,d),102.3(C-1",d),84.6(C-4"",d),82.9(C-2",
d),77.9(C-3",d),77.3(C-3",d),76.1(C-5",d),
74.0(C-2",d),71.0(C-4",d),68.0(C-6",1),62.1(C-
5",1),56.3(0CH; »q) . b 38 4l 5 1238 B 3 A
—F((Bao et al..2007) , % E AP 1 4 Rhynco-
side A,

a2 HEHRK, 75 FX R Cs He O,
ESI-MS m/z 365. 27 [M + Na]'. 'H NMR
(CD,;0OD,600MH2)é: 7.22(1H,d,] = 2.0 Hz,H-
2),6.94(1H,d,J =8.5 Hz,H-5),7.18(1H,dd, J
=2.0 ,8.5 Hz, H-6),6.68(1H,d,J =16.0 Hz, H-
7),5.88(1H,d,J =7.0 Hz, H-1"),5.82(1H,dt, J
= 6.0,16.0 Hz, H-8),4.18(2H,dd,J =1.5,6.0
Hz,H-9),3.83(3H,s,OCH;),3.79(2H,m, H-6") ;
¥C NMR (CD; OD, 150 MHz) 6. 149.8(C-3,s),
147.5(C-4,s),131.6 (C-1,5),130.8(C-7,d),128.0
(C-8,d),119.2(C-6,d),117.6(C-5,d),111.1(C-2,
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Fig. 1 Structures of compounds 1—6

d),102.1(C-1",),77.8(C-2",d),76.1(C-3",d),
73.8(C-5",d),71.3(C-4",d),62.4(C-6",1),59.7(C-
9,1),56.1COCH; ,q) . L iR%di 5 8 B S A —
BORHS,2002) , WS B G 2 HIRFIH

a3 HEHR K, 75 FX R Cy His O,
ESI-MS m/z 322.9[M+Na]" .,'H NMR(CD, OD,
600 MHz)&: 7.80(2H.d,J =8.6, H-3,5),6.78
(2H.d,J =8.6,H-2,6),4.21(1H,d,J =8.0 Hz, H-
1,3.76(1H,d,J =9.0 Hz,H-5"),3.74(2H, m, H-
6'),3.49(H,m,H-3),3.40(2H,d,J] =9.0 Hz, H-
2",4"),%C NMR(CD;OD, 150 MHz)5:196.3(C-7,
$),162.8(C-1,5),130.2(C-3,C-5,d),129.4(C-4,5),
115.8(C-2,C-6,d),79.8(C-5",d),73.5(C-1",d),
71.7(C-3",d) . 71.5(C-4",d),71.4(C-2",d) ,62.2(C-
6", 0, bR BUHE 5 R I B0 3 AR — B (Tabata ez
al.s1988) it S5 e AL W) 3 R IR O TP I ) A
¥

a4 HEHK, 75 FX R Cs Hi O,
ESI-MS m/z 365.07 [M+K]".,' H NMR (600
MHz,DMSO-d;)8:7.65 (1H,d,J =8.5 Hz, H-2,
6).7.25(1H,d,J =8.5 Hz,H-3,5),6.65(1H,d,J
=12.0 Hz,H-7),6.18(1H,d,J =12.5 Hz, H-8),
5.24(1H,d.J =7.5 Hz, H-1"),4.08 (1H,dd, ] =
12.5,5.5 Hz, H-6"a),3.97(1H,dd, ] =12.5.5.5
Hz,H-6"b),3.82(1H,t,J =9.5 Hz, H-3"),3.79
(1H,m.H-5"),3.72(1H.t,J =9.5 Hz,H-2'),3.68
(1H,t,J =9.5 Hz, H-4") ;" C NMR (150 MHz,

DMSO-ds)8:178.9(C-9,$),157.6(C-4,5),132.5(C-
1,8),131.6(C-7,d),131.4(C-6,d),131.0(C-2,d),
127.5(C-8,d),117.8(C-5,d),117.5(C-3,d),101.5
(C-1'.d),77.6(C-3".d),77.1(C-5",d),74.5(C-2",
d),71.0(C-4",d),62.3(C-6",0). RS %
PEEAR —F(Wu et al..2003) i S E LS Y 4 I
37 TR -4-O -B-D- Nt e 7 4 B 15

e s HeamR, 5 FXk CHi O,
ESI-MS m/z 353. 41 [ M + Na ] ;' HNMR
(600MHz, DMSO-d;) 6:7.80 (1H, dd, ] = 8.6,
2.0 Hz,6-H),7.78 (1H,d,J = 2.0 Hz,H-2),7.30
(1H,d,J =8.6 Hz,H-5),5.12(1H,d,J =7.8, Hz,
H-1'),3.98(1H.m, H-6"a),3.85(3H,s, OCH;),
3.42(2H, m, H-6""b),3.20-3.40 (4H, m, H-2", 3',
4",5") ;% C NMR(150 MHz,DMSO-d;)6:170.4 (C-
7,5),152.5(C-4,5),150.9(C-3,5),126.7(C-1,5),
125.4(C-6,d),117.0(C-5,d),115.0(C-2,d),102.5
(C-1',8),78.8(C-5",d),78.4(C-3",d), 75.3(C-2",
d),71.6(C-4",d),63.1(C-6",0). - REHE 58 %
P FEAR — B R 5 ,2002) iR B G 5
FiR 4-O -B-D- N I 7 25 4 7 .

e e HaREAK, 55+ C.H;; O ESI-
MS m/z 279.23[ M+ Na]", 1H NMR (CD; OD,
600 MH2z)8: 7.89(2H.t,J] =8.7 Hz,H-3,5),6.89
(2H,d,J =7.8 Hz, H-2,6),6.87(1H,t, ] =7.2
Hz,H-1),5.25(2H, m,H-4"),4.87(1H,d, ] =7.2
Hz.H-1").3.69(1H.t,J =11.4 Hz,H-6"a).3.49
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(2H,m,H-3"),3.45(1H,dd,J =11.4,6.0 Hz, H-6'
b),3.40(2H,m, H-2",5") ;" C NMR (CD, OD, 150
MH2z)8: 157.4(C-1,5),129.3(C-3,5,d),117.2(C-
2,6,d),115.8(C-4,d),78.1(C-1",d),77.7(C-3",
d),77.0(C-5",d),71.0(C-2",d),69.7(C-4",d),60.7
(C-6",0). DL 5 Sk (R I8, 2012) — 2, i %
SE A W) R AR B-D-H AT

3 ik

AW 5T 38 25 PP AR A B T B g R
Y T LA 1 R S T A A 20 Y 6 AT
FHRAEY . M1 3 Rhyncoside A #AK T Xt
% 2 DR F T 2 0 L X A R -4-O -B-D- i g A 2
W VB BR 4-O-R-D-IH 1 3 4 B 4 L 78 3L-3-D-75
EBET . 6 MMEA W E RNz Y oy B 15 5,
A BT AR GE TR 1 A A W H A B s AL R
WEBZREAE T (X8, 2001) , %R ST R )7 VG 404 A
W B R S — 2D A IR BT R R A T
— BN SR .
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