I £ 5 Se 5507 0 BT (] . 2014-5-4
460 Ao B0 AR Ak < http: //www. enki. net/kems/doi/10. 13657/j. enki. gxkxyxb. 20140504. 003. html
VR B A

Journal of Guangxi Academy of Sciences

2014,30(2) :104~106
Vol. 30,No. 2 May 2014

AMATERLPENHELFER TR

Alkaloids from the Mangrove Avicennia marina
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Abstruct;[Objective] To investigate the marine alkaloids form mangrove Avicennia marina.
[Methods]The marine alkaloids were isolated and purified by column chromatography on sili-
ca gel and their structures were identified by spectral analyses and comparison with litera-
tures. [Results]Five compounds were obtained from A. marina and characterized as 2(1H)-
Pyrazinone, 3,4-dihydro-1,3,5-trimethyl(1), Uridine (2), Uracil (3),indole-3-aldehyde (4),
Miazole (5). [Conclusion]JCompounds 1 and 4-5 were isolated from Avicennia marina for the
first time.

Key words: Avicennia marina, fruit,alkaloid,chemical identification

[(HAREXITWHEY A HE (Avicennia 2P AR A P AR R R A A AT

PGP SE 1PN

mavina ) A HHEFEEL (Verbenaceae) 1 i M J& (Ari-
cennia ) fH¥) . FIEHERTMARME" . FEW
FOA], “HI AR BRAE M B IS B B IR NS IS,
A BE R WA T )05 B R R R
YIRAR Z2 B U 2 MBI TG, © &R 2

PR A 2RO A S AT T R e, TR RO R
B A= s AR 22 A B 7 AT PR v5 v, B & 1k

KRB .2013-11-25

f&[E B #.2014-02-10

E&E B SR (1979-) . B W BIBESE 61 . RN G PR o
B S IFkK.

TR B BT E ERS 14, BHRE ARF L&A
(81260480) ,J 74 H AR B 2= K 43 H (2012GXNSFAA053160) Bl ,

B ST it R X A AT 5 N B 2 B X i R
BZE‘J%*‘AEAL%@%H%,MﬁPEEET 70 ZAF R

RNIHBEME R, WK KRB R KL RMLS
%““’]o [(AFRVINSIARSCESR A )L H
S 3k B 1B S S T 0 G b H U AR A ) b
Pywd Al = o AT RGBT ST . LI AR R By K 2 1)
) PRNIRGRI N b AT T RPN S R g &N
SRR A B AT B R L R T
ZLAL S BT R

1 R 57F*®

1.1 SLIG{YES
XT5 i 8 s I A C B a2 A a8 ) ),



o0 R S L £ 1 R R S P AR R AL IR BT Y

105

Brucker Avance 600 %Y % ff I & 7 3% {0 (18 FH
BRUKER 72 #l), Waters 1296 2 il 5 % 725 2 W A1
s AL (R BRI 28, 10 mm X 250mm.,
5um,Phenomenex) (£ E WATERS A&, H ZE T
RERE (5 96 76 T4 BR 23 Wl 42 7). Sephadex LH
—20 (£ GE Healthcare A7) ,N-1100V-W Jig#%
REALCHARR st ALt C 241D . QP5050A EI Jf
WAL CH A SHIMADZU 24 #l) , LCQDECAXP ESI
JEEA (& FINNIGAN A #]) & 8508 A 58
TRk i i, BT AR 25 Sk 43 A 4
1.2 £

2011 4F 10 A F 1 Padu i T 1 52 Sk R &L FE 5
28 VG 2T 5T 0 T T B ERLAF 5T 5 )k
HE( Avicennia mavina ) F 5%, bR A W T 7 P4 B
SR ) PE AL W RS P L (BR AR . 2011 —
GXAS—008),
1.3 HE5411

I SRR S G 2 20, 0 k) VI, £ T
95 % B Tl WS RS 76 3 F I R B 3 K, kIR i
— J& WU MR 46 (0. 09MPa, 50°C) 15 3= B IR B 2 B
YL BRI . SRS R 2R & TR 4R
AT AEH, W R 15 3 R S TR A B (T
165 @), X R TR 25 WUH R IE T B 28 B 2R FH 2R
FRBE I AE (3 . Sephadex LH-20 % e €0 1% F1 52 AH 2
il B 1R RO R £ 3% A5 IR AT A B Al
1.4 LEMEHRERE

iz ' H NMR.," C NMR 5 3C#ik 42 38 %t b
B, X ARG I FLAR AL G W1 ~5 BEAT A5 H M

2 &R

2.1 kEVHHSB4K

¥ CBR SRR B FE AGE B RE K, 20 Rk AR
M AR -INE R 45 (100 + 0~0 = 100) FIE
f5-HEE (100 : 0~0 : 10O BSEEWR LG , &2 2
G AR L1~1L10 % 10 D834,

My L2 Gl 2Pl & @ RO AR 3% (MeOH :
H,O=40 : 60/V : V) 4ifb 3k B Ea®1 (2.7
mg),

oy L4 2 i & v RO AR 35 (MeOH -
H,O=10: 90/V : V) 4lifb k5 fkEW2 (1.5
mg) » £ 3L 2 il A% R AU A A3 (MeOH @ H,O=
351 65/V V) 4ifbiR1F A5 (6.8 mg)., 44
L9 £ Sephadex LH-20 Bt (CHCL; : MeOH=1
2 1/V:E VOBEBE. 2T 6 o EAL (F1~

F6),F5 Zeak > il % = 80 A 43 (MeOH ¢ H. O
=60 :40/V : V) 4ifb KA W3 (3. Img) Fil4
(1.4mg) .

2.2 KEVEHETE

East WK 1,

&Y 1. AR CFED ; mp. 324—326 C;
ESI-MS m/z :141. 25 [M+H ]";'H NMR (600
MHz,CD;0OD) ¢ :3. 33(1H,s),6.12 (1H,d, ] =
7.1 Hz),4. 83 (1H.,dd, J =8.3,7.1 Hz),1. 28
(1H,s); "C NMR (150 MHz,CD;0D) § :95. 6 (C
—1),127.3 (C—2),43.5 (C—3),166.2 (C—4),
33.7 (C—5),20.0 (C—6),18.8 (C—7), ML L%
P 5 SCHER[8 I RS A — 3, i B b &1 N
2(1H )-Pyrazinone, 3,4-dihydro-1,3,5-trimethyl,

a2 At ik (HEE; mp. 165—1677C;
ESI-MS m/z 243. 22 [M—H] ;' H NMR (CD;
OD,600MHz) & :7.96 (1H,d, ] = 8.1 HZ,H—
6) .5.85 (1H.d, J = 4.5 HZ,H—1'),5.62 (1H,
d, J =8.1HZ,H—5),4.06 (1H,dd, J = 4. 2,5.
4 HZ,H—2"),4.13 (1H.dd, ] = 5.1,5.7 HZ,H
—35,3.91 (1H.m,H—4",3. 76 (2H, m, H—
5;""C NMR (CD; 0D, 125 MHz) § :166. 2 (C—
4),152.5 (C—2),142.7 (C—6),101. 8(C—5),90.
7(C—1",85.4 (C—4"),75.7 (C—3"),71.5 (C—
2'),62.5 (C —5"), LA EBHE 5 SCHk [ 9] X IR S A
—H RIS e G2 MR

&) 3. Vs A oRAR 5 i () 5 mp. 330 —
332 °C; 'H NMR (600 MHz, CD; OD) §:11. 0
(1H,s,3—NH),10.8(1H.,s,1—NH),7. 42 (1H,
d, J = 8.0 H2),5.65(1H.d, ] = 7.5 Hz);"C
NMR (150 MHz,CD;OD) ¢ :164.7 (C—4),150. 3
(C—2),143.6 (C—6),101.8 (C—5), LI E#ES
SCHRC10 % FREEAC — 3, Rt 28 58 1b & 0 3 o IR %
WE

EW 4. A EAEH (FED; mp. 65—67 C;
ESI—MS m/z 146. 27 [M+H ]"; '"H NMR (600
MHz,CD;0D) § :9.92 (1H,s),8.17 (1H,s),8. 20
(1H.d, J = 7.1 Hz),7.28 (1H.dd, ] = 8.3,7.1
Hz),7.33 (1H,dd. J = 8.3.7.9 Hz).,7.52 (1H,
d. J = 7.9 Hzo), Vi R 530110 BRI A —
L E M EE Y4 N indole-3-aldehyde,

fE& W 5. AR (P ED ; mp. 88—90°C;
ESI-MS m/z 69. 08 [M+H ]"; '"H NMR (600
MHz,CD,0D) § :7.70(1H,s),7. 10(1H,m),7. 10



106

PRRREBESEAR 2014485 1 5 30 % 45 2

(1H,m); “C NMR (150MHz,CD;OD) § :136. 0
(C—1).,122.6 (C— 2),122.6 (C—3)., VI I %
Sk 12/ AR — 5, N X EE5 W5 N

NI
B 1 B ~5 Mg
Fig. 1 Structures of compounds 1~5
3 Hig

iz PR 3 BB (5 1% R~ 1] 2 2B vy A0 A (0

TS 2R IR A B 5 v XV DA R S
YA Wy AT A o AL 3R AT 5 AR ek
AL G P B 1,4~5 S E R IZFEY) h
ESAE, Db s AMUEE T HE R
SAZRENE O T T LR AR R R S — 2
WIS BT A A TR BE T — 7 S 5 KT

SE .

(1]

(2]

[3]

FEVK R Mot SRR IR K BRI, B2 E R
245,2006,17 (9):1739.

TN L BREE RIS, TG 24 20 AR B B 2 0
HRMBZGH 5 [T]. T EE M, 2013, 11
(18) :73-75.

BtsE, BRFE. IS e, QA R AR Y B R IO 2

(4]

(5]

L6]

7]

(8]

(9]

[10]

[11]

(12]

FE[1]. BT Al 4, 2011,42(11) :1403-1405.
Sun Y.Jie O Y,Lin W H,et al. Structure elucidation of
five new iridoid glucosides from the leaves of
Avicennia marina [J]. Magnetic Resonance in Chem-
istry,2008,46(7) :638-642.
Han L, Huang X S, Dahse H M, et al. New abietane
diterpenoids from the mangrove Avicennia marina
[J]. Planta Medica,2008,74(4) :432-437.
INEL, TG ARSCHE. 20 ARAE B 1 B M AL =4 23 19 23
BME LT ] L RUR 2Rl BR 2RI, 2009, 41(2) 221~
225.
B ERBRAS L % BUR. b LR bR AE W AL A
SYHIBTFELT]. T E KSR 259,2004,2(1) :16-19.
Heaney F,Fenlon ], O'Mahony C, et al. Nitrogen-con-
taining heterocycles: 1, 3-dipolar cycloaddition of stabi-
lized nitrones with alkynes; primary cycloadducts, first
and second generation rearrangement processes [ J |.
Journal of the Chemical Society, Perkin Trans,2001,1:
3382-3392.
R, B 38, IV, 5 BB 22 B KU M A Ak 2 Ay
950 8 5 M52 [, Tk PH 25 B R 5 2 41, 2008, 25 (9)
705-707.
W& B i, g, S T 5 35 48 1 Ak 2 o) BF
FELT]. VPR RE R 2241, 2003, 20(4) : 258-259.
Nakajima E, Nakano H, Yamada K, et al. Isolation
and identification of lateral bud growth inhibitor, in-
dole-3-aldehyde, involved in apical dominance of pea
seedlings[ ] ]. Phytochemistry,2002,61:863-865.
Volkamer R, Spietz P, Burrows J, et al. High-resolu-
tion absorption cross-section of glyoxal in the UV-vis
and IR spectral ranges [ J]. Journal of Photochemistry
and Photobiology A:Chemistry,2005,172:35-46.

(AT . 1)



