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3.2 HEMBRBHRELEFELNDPRLGPRR B
i GC-MS, ETHREZTHAEZ M 45 F
MR, A RERMM 80y, AL WEWE P T
ERMREREREIBELIM P HERSE .CB.F
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B3, 5-C R E-FRAE. L4 W W B oW R,
BETCOHE. HPFEEEAMHEERSTHNE o
EAB.BFLAREPHMAERS B AKX
27.62%F 35. 22 %, ME B KA. BRIFHT
PO M, - RREE-5, - R E-FRIBFE AN
HMFESBEBER B 6% . AT ERMN 2
. AF 1 BT ILEF A& R B R B4 KEUE
fLEREEGFERRE, X BREEBERFEURF
EHmpEREEXR,

3.3 HEEMERMPRRAKIBHAXY T E
GC-MS R P . ALK AWARYE, THER
A SRR R 9 R OP B 2 32005 48 iR — AR At
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BARF:RARGHAR 225 T, HAEBH,—
B GCMS M EEHRETEMAS . ALRRH
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B - AE5RFRAENERASL TR LA
A 5. 244 . 558 Ak . §xH,
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Abstract; Objective To investigate the chemical constituents in the aerial parts of mangrove plant

Avicennia marina, Methods

The isolated compounds I — X were obtained by the combination of silica

gel, Sephadex LH-20 column chromatographies and by semi-preparative HPLC separation. Structural elu-

cidation was conducted by the modern spectral method. Results Ten compounds were isolated and identi-

fied from the aerial parts of A. marina, including acteoside ( 1 ), isoacteoside ( I ), syringaresinol (¥ ),
5, 7-dihydroxy-3', 4', 5'-trimethoxyflavone (N ), indolyl-3-carboxylic acid (V ), betulinic acid (V1 ), be-
tullin (W), lupeol (VH), avicequinone C (K ), and kaempferol (X ). Conclusion Compounds I —V are

isolated from A, marina for the first time.

Key words: mangrove plant; Avicennia marina (Forsk.) Vierh. ; chemical constituents

411 MR B — 3 43 A ZE AVH S M T B2 ) (B) 7
MEAENAEEYHEE. ERENFEOHREYT
AZ, WM Avicennia marina (Forsk. ) Vierh. ,
XNEAEH ROWEN EHEENEN, KN
B RR R A TR R RS E B
FRASEEF RSP E TGN R
SHHEFTTHR NFHEERRERET R AN
% SHERUBEMEMHLEHC Y, LR R
HRABENONRAYERBENLERTETT
W, A48 E R 10 MEA Y 8 B B
AU E T G5 acteoside( I ), isoacteoside( I ), sy-
ringaresinol( ¥ ),5,7- -8 #-3,4',5-ZHHAER
(V). 3-BEHE(V) BBV BHEM),
FRERVD HEERCOOMUERX). HP
eI ~UHERAZHEA P AEBE.

1 RFEHEH

BEFSGW X —4 BHA AW E N E;
" NMR f Bruker-500 # %3 I {{ ¥ & ; FABMS A
Autospect 3000 i i% { # &, HPLC R A K %
(Dionex ) & JE ¥ 4 5 % {X 4 [ Dionex P680 & i
F.ASI-100 B shatk B 88 . CretE (250 mm X 8. 0 mm,
5 um), UVD340U iR EPE 7 k#4881, HPLC 4
Br.l & RN GG A LA, M2 6B
VLA R HEAO TR, S HEER (200~300
E)YAMBEEEERRY FREEET £ %
I R AL AR B 2004 4E 8 A RE TS, B
R EEHEDHRAAZEHTREE NGNS
A. marina (Forsk.) Vierh. ,

2 RESHH

o T L B L R R - (1
DESHBNBHERR 3K, BK 34, BRRESH
EREREREERR . BREFTRY. 2L
WM ERZEANETRER S omBE. BBRD

BERAMETHRE. SREERECE.NAEER
B R R A HPLC A B LB RS
#r~X,
3 EWMERE

o1 %E AR K mp 138~ 140 C;
H-NMR (CD,0D, 500 MHz) 8; 7. 60 (1H,d, J=
15.8 Hz,H-7"),7.06 (1H,d,J= 1.8 Hz,H-2"),
6.96(1H,dd,J=8. 2,1. 8 Hz,H-6"), 6. 78 (1H,d,
J=8.2 Hz,H-5"),6.70(1H,d,J=1.7 Hz,H-2),
6.68 (1H,d,J=8.0 Hz,H-5),6.56 (1H,dd, J=
8.0, 1.7 Hz, H-6), 6. 28 (1H,d, J=15.8 Hz, H-
8"),5.20(1H,d,J=1.6 Hz, H-1, 4.92 (1H, t,
J=9.2 Hz,H-4'),4. 37(1H,d,J="7. 9 Hz,H-1'),
4.05(1H ,m,H-8a),3. 83(1H,s,H-2"),3. 82(1H,t,
J=9.2 Hz,H-3),3. 70(1H,m,H-8b) , 3. 61~3. 52
(5H,m,H-5,6',3",5",3.39(1H,dd,J=8.8,8. 2
Hz,H-2'),3.31(1H,m,H-4",2. 79(2H,m, H-7),
1.10(3H,s,CH,-6"); *C-NMR (CD;OD, 125 MHz)
8:168. 3(C-9”),149. T(C-37),148. 0(C-7"),146.8
(C-47),146.1(C-4), 144. 6 (C-3), 131.4 (C-1),
127. 6(C-17),123. 2(C-6">,121. 2(C-6),117. 1(C-
2),116. 5(C-5"),116. 3(C-5),115. 2(C-2"), 114. 6
(C-8"), 104.1(C-1'), 103. 0 (C-1"), 81. 6 (C-3"),
76.1(C-2'),76. 0(C-5'2,73. 7(C-4"), 72. 3(C-2"),
72,2 (C-8),72.0¢C-3"), 70. 5(C-4'), 70. 4 (C-5"),
62. 3(C-6'),36.5(C-7),18. 4(C-6" . M LTI X
AR A B M EEEY 1 B acteoside.

el KEAEEK, mp 132~135 Ty
'*H-NMR (CD,0D, 500 MHz) 8. 7.56 (1H, d, J=
15.9 Hz,H-77),7.04 (1H.d,J= 2.0 Hz,H-2"),
6.88(1H,dd,J=8. 2,2. 0 Hz,H-6"),6. 77 (1H,d,
J=8.2 Hz,H-5"),6.67(1H,d,J=2. 0 Hz,H-2),
6. 63 (1H,d,J=8.0 Hz,H-5), 6.52 (1H,dd, J=
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8.0,2.0 HZ,H—G)' 6. Zs(lHydny 15. 9 HZ;H‘
8')05- ]8(1H,d,-j=1-5 HZ,H'I"),4- 49(1H,dd)

J=12.0, 2.0 Hz, H-6'a), 4. 36 (1H, m, H-8'b),

4.33(1H,d,J=7.8 Hz,H-1'),4. 00(1H,m,H-5"),
3.96(1H,m,H-2"),3.93(1H,m,H-8a}, 3. 72(1H,
m,H-3",3. 70(1H,m,H-8b), 3. 55(1H,m,H-5'),
3.52(1H,m,H-3'),3.42(1H,m,H-4'), 3. 39(1H,
m,H-4", 3. 32(1H,m, H-2'), 2. 77 2H, m, H-7),
1. 25(3H,s,CH;-6" ; "C-NMR (CD,0D, 125 MHz)
§:169.1(C-9™),149. 6(C-3"),147. 2(C-7"),146. 8
(C-4"), 146.1 (C-4), 144. 6 (C-3), 131. 4 (C-1),
127.74C-1"),123. 1(C-6"),121. 2(C-6),117. 1 (C-
2),116.5(C-5"),116. 3(C-5),115. 1(C-2"),114. 8
(C-8"y, 104. 3 (C-1'), 102. 7 (C-1M, 83.9(C-3"),
75.7(C-2'),75.4(C-5'), 74. 0(C-4"),72. 4 (C-8),
- 72.3(C-2",72. 2(C-3"),70. 4(C-4,70. 0(C-5")»
© 64.6(C-6),36. 7(C-7),17. 9(C-6". L BT S X
 HRRENEE—FH HEELE YK isoacteo-
side,

ey . HERKRERK. mp 162~163 C;
FABMS m/z; 419[M]* (100); 'H-NMR (CDClL;,
500 MHz)&:6. 59 (4H,s,H-2,6,2',6'),5. 54(2H,
s,2X ArfOH},4.73(2H,d,/=4.2 Hz,H-7,7),
4.28(2H,m,H-9a,9'a), 3. 92(2H,m,H-%b, 9bJ,
3.91¢12H,s,4 X OCH;), 3.01 (2H, m, H-8, 8 ;
BC-NMR (CDCly, 125 MHz) 8:147.1(C-3,5. 3,
5'),134. 3(C-4,4'),132. 0(C-1,1'),102. 7(C-2,6,
2,6),86.0(C-7,7),71.8(C-9,9),56.4 (4 X
OCH,),54. 3(C-8,8), Ml EXR S MM EA
—3 B E {4 A K syringaresinol,

k&N ¥ &¥E, "HNMR (CDCl;, 500
MHz) 8. 12. 78 (1H. 8, 5-OH), 7. 12 (2H, s, H-Z',
§),6.58(1H,s,H-3),6.50(1H,d,J=2. 2 Hz,H-
8);6.38(1H,d,J=2.2 Hz,H-6),4. 00(6H,s,3',
§'-OCH,), 3. 89(3H, s, 4'-OCH,); “C-NMR (CD-
Cls»125 MHz) &; 182, 0(C-4),165. 6 (C-2), 163. 6
(C-7),162.4(C-5),158. 0(C-9),149.5(C-3',5"),
. 138.8(C-4'),124. 0(C-1"),104. §(C-107,103. 8(C-
3),103.8(C-2',6'),98.1(C-6),92.8(C-8),56.9
(4/-OCH,),56- 6(3',5'-OCH;) . A L3 5wt
EEORR - EELADVHGT-_RE-F.4,
-=HEEHN.

oWV, %685 K., "H-NMR (CDCl;, 500 -

MHz) §: 10. 96 (1H, brs, NH), 8. 16 (1H, m, H-4),
8.06¢1H,d,J=2.7 Hz,H-2),7.52(1H, m,H-7),
7.23¢(1H, m,H-6), 7.19 {(1H, m, H-5); *C-NMR
{CDC),,125 MHz)8:166. 7(COOH), 137. 74C-8),
133.0(C-2),127. 4(C-9),123.3(C-5),122.1(C-
6),121.9(C-43;112. 9(C-7),108. 6(C-3)>, LI L ¥
ESXRBECY—B. LAYV B -HRTFR.

AWV . H e R CREEE-FND. '"HNMR,

BC-NMR¥E 5 U E B A - BEE A

WV R ERE.

&N Aas R CEHE-FED. 'H-NMR,
BC-NMRE#E S XMMEEE K LEELEY
IpE#E,

LAY . A as & (G MEE-WE), 'H-NMR,
BC-NMREEBS TR EEEA B . EELEY
VB R SR ; '

AEY K . Ee@RR. 'H-NMR "C-NMRE{ES
XERREYRER B EEHAY K - BEEC.

EY X BEMEK. 'H-NMR.“C-NMR#
S5xmpdt R A - ST LAY X BUER,
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