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Chemical constituents of mangrove plant Excoecaria agallocha in Hainan Province
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Abstract: Objective
Methods

To study the chemical constituents from mangrove Excoecaria agallocha.

The chemical constituents were separated and purified by chromatographic methods after solvent

extraction and were identified by spectroscopic analyses (EI-MS, 1D NMR). Results Twelve compounds

were isolated from this plant and identified as: 14-taraxeren-3-one ( I ), dibutyl phthalate (Il ), B-amyrin
(M), 18-oleanen-3-ol (IV), 18-oleanen-3-one (V ), phaeophytin A (V]), betulin (V[), g-rosasterol (),
g-sitosterol ([X), betulinic aied (X ), oleanolic acid (XI), ursolic acid ( XII ). Conclusion Compounds V[,

l,Vﬂl » X, and XII are isolated from this plant for the first time.
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1.2 {Y#8 5% %& . Fister-Johns & #& & W & %
MDS-QSTAR B Fi%4Y ; Bruker Advance 500 &
REFE R AL (TMS 3 A #5) 5 8 3% A BE B (200 ~ 300
B)AESWHEATL] 7™ & ;Sephadex LH-20 &
BTN &

2 RS E

TREDEBERTH 2 20.6 kg, HEEFH
BONZEALE 1A AEIK, EHERW. BRFE
162 g, BERAKABIKKAAME BRI, IE
TEER.BRAMBERY 8.1 g, R LIER
6.4g, ETHERY 72g. AMMERY 8. 1¢
ZPUR; Aa SN ) o I o s e W B e B ek 71
B, B4 Sephadex LH-20 #ifk J5 4 % 1% 2
AT (13.4 mg), (21 mg) . IV (52. 6 mg), 5 2
Bo5%E 3 BoEHLHKHEAIEHE L Sephadex
LH-20 f5, EMEKESEALEHEBLEGD T (19
mg) . IV(31 mg). V(4.3 mg) . W (12.7 mg), % 4
BoadREaESatadw V(2.2 mg. X
(692 mg) , 5 W 5% 6 HAGHMNP B
THE Y W (32.4 mg), X (78.2 mg), X (50.2
mg) . XII (19. 2 mg).,

3 ZHEE

EY 1 - HELERBEKEH) ,mp 245 C,
'H-NMR(CDCl, ,500 MHz)¢.0. 83(3H,s, H-28),
0.91(3H,s, H-27),0.92(3H,s, H-30),0. 96 (3H,
s,H-29),1.07(3H,s,H-23),1.08(3H,s, H-24),
1.09(3H,s,H-25),1. 14(3H,s, H-26),5. 55(1H,
dd,J=2.9,8.1 Hz, H-15); ®C-NMR (CDCl; , 125
MHz)§:38.3(C-1),34.1(C-2),217.6(C-3),47.7
(C-4),55. 8(C-5),19.9(C-6),35.1(C-7),38. 8(C-
8),48.7(C-9),37.7(C-10),17.4(C-11),35. 8(C-
12),37.7(C-13),157. 6 (C-14),117. 2(C-15),36. 6
(C-16),37.5(C-17) ,48. 8(C-18),40. 6(C-19),28. 8
(C-20),33.5(C-21),33.0(C-22),26.1(C-23),21. 3
(C-24),14. 8(C-25),29. 8(C-26),25. 6(C-27),29. 9
(C-28),33.3(C-29),21.5(C-30), W&, HE#E
S5 AR XM EEZEARY AT, ik
EHLEYIHE AR,

& - XeamRYy. 'H-NMR(CDCL,,500
MH2)8:7. 75(2H, m), 7.55(2H,m), 4. 33(4H, t,
J=1710 Hz),1.74(4H, tt, J=710 Hz),1. 47 (4H,
m),0. 98(6H, t, J =710 Hz);"*C-NMR (CDCl,)5:
168.10(s), 132. 74 (s), 131. 30 (d), 129. 25 (&),

65.97(1),30.98(1),19.59(1),14.12(q). LA ¥
BS54 W BE = T ER A SCRR X B — Y,
HEHER LS YIS E _HBE_THE.

G 3% &, mp 196~198 °C, Lieber-
mann-Burchard & 3 & HM: . 'H-NMR(CDCl, ,500
MHz2)8:0. 79 (3H,s),0.83(3H,s),0.87(6H,s),
0.94(3H,s),0.97(3H,s),1. 00(3H,s),1. 13(3H,
RSN ARERE FER TR =ERLE
Y. 6:12 116,14 5128 AV FRUR R = #5408
B{E5. 'H-NMR (300 MHz,CDCl,)8:0. 79 (3H,
s,H-24), 0. 83 (3H, s, H-28), 0. 87 (6H, s, H-29,
30),0. 94 (3H,s, H-25),0. 97 (3H, s, H-26), 1. 00
(3H,s, H-23),1.13(3H, s, H-27), 3. 22 (1H, dd,
J=11.4,4.4 Hz,Ha-3),5.12(1H,t, J=6.0 Hz,
H-12), HEEBES xRRE—®" . fieihs
Y11 A B-F 4 BEBZ(B-amyrin) .

HEYN:BRLEREHEK, mp 193 'C; Z 8-
WRBRBER DK EE6,EIMS m/2.427. 1[M]* , &5
A S EERE RS TF RN CH0;
'"H-NMRERRZLEGYH S MR EFES,. 40K
5 0.78 (3H, s, H-27), 0. 80 (3H, s, H-23), 0. 82
(3H,s,H-25),0.93(3H,s, H-24),0. 95(3H, s, H-
26),0.96 (3H,s, H-30),0. 99 (3H, s, H-29),1. 02
(3H,s, H-28), Zk AWM 3 NABREBRFE S
§3.210H,m) , & RMEF B ML W ZLEY
BRI FERELRUEY, E 0 FOCER T B, #
ELEY N K 3-8 K-18-4-57 3 F bt (18-oleanen-
3-oD),

&YV -BEEERHE, mp 190~192 C;
LE-ERBBRBE RS B % A; EI-MS m/z: 425.5
M1, 5amig. A B EREHY>» TN
CoHu O3 ' H-NMRIBER R ZIL W E 8 NHER
2,458 % 6 0.78(3H, s, H-27),0.96 (3H, s, H-
25),0.98(3H,s, H-29),0. 99 (3H, s, H-30), 1. 04
(3H,s,H-23),1.05(3H,s, H-24),1. 11(3H, s, H-
26),1.15(1H,s,H-28) , 1 LR EHERER .4
EHEBZAET RN - FBRERBLEY. &
TSRSCER N R BEA SV 3R 184 -5F
13 B 4% (18-oleanen-3-one) .

eV . HKROAXELHAK,365 nm FHL
XA MEHREHLAITFZRELUY, mp 109~
110 °C; EI-MS m/z: 871.5[M + HJ*; 'H-NMR
(CDCLy)8:9. 51(1H,s),9. 37(1H,s),8. 53(1H,s),
8. 08(1H, m),6.23 (3H, m),5.23 (2H, m), 3. 85
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(3H,s),3.79(3H,s),3. 38(3H,s),3. 22(3H,s),
1.51(nCH,;,m),1. 24(nCH, ,m),0. 84 (nCH; ,m),
EREEBELS S TRIEE R, 5T D B
AYVIREEER AGRSENZE A, phacophytin A),

4P V. 368K, mp 260.0~ 261.0 °C,
Liebermann-Burchard & W £ ¥, TLC lEFH G,
BELA 100 BEBR-Z BEYR M, 105 C MM B £ 40 6,
EI-MS m/z:443. 2[M]*, 44 ' H-NMR, "C-NMR
B H 4 F R K CoHio O, 5 H-NMR (CDCly ) i
8:0.77.0. 83.0.98,0.99,1.03.1. 69(%& 3H,s), 4%
A6 T HERFHES.03.19(1H,dd, J=5.2,
10.9 Hz, H-3), 3.34 (1H, d, J= 10.8 Hz), 3.8l
(1H,d,J=10.7 Hz)g 28 fiz F—%f K55 B 2 &
FEES, 6 4.59,4.69 (1H, s, H-29); *C-NMR
(CDCL) 3 4L 45 1 30 MMEkfE 5, Hop 6 150.5,
109. 7 R — Xt SRR AE 5,6 79. 0 71 60. 6 A% H K
HERES,0 14~56 & 26 4 SP* LMK ES .
"H-NMR & C-NMR ¥ 1 848 55 SCRR 48 — B,
BaE L& 9 VI 7 B HERS B (betulin) ,

e : LEE F.mp 133~134 °C, Lieber-
mann-Burchard Jz i fH#E , Molish & i B #: , EI-MS
m/z:414[M]", *C-NMR (CDCl;) §: 37. 4 (C-1),
31.8(C-2),70.8(C-3),121.9(C-4),138.8(C-5),
42.9(C-6),30. 8(C-7),31. 6(C-8),50. 1(C-9),36. 2
(C-10),21. 6(C-11),28. 1(C-12),42. 7(C-13),56. 1
(C-14),23. 9(C-15),39. 2(C-16),56. 0(C-17),11. 4
(C-18),19. 2(C-19),36. 9(C-20),18. 6(C-21),33. 5
(C-22),25. 8(C-23),45. 2(C-24),29. 5(C-25),19. 0
(C-26), 18.6 (C-27), 22.9 (C-28), 12.0 (C-29),
"H-NMR(CDCl;) 8 0. 62 (3H,s),0.79 (6H, d),
0.80(3H,d)>,0.95(3H,d),1.06 (3H, m), 1. 25
(1H, m), 1.25 (1H, q), 3.55 (1H, m), & #
"H-NMRAH'"* C-NMR ¥ 3 %04 H 5 okt B0 %
AV 5E R -3k 2 B BE (B-rosasterol) ,

HEYX . Head R, 5 -0 HEX REHT,
RIE—B . HE5WHERBEBAAREK WEEHN
B-A A%

e X . 8% %, mp 285~287 C, Lieber-
mann-Burchard W £ ¥, TLC SR B H 5, ® LU
LONBRRR-Z BB, 105 Cm#A B &4 6, EI-MS
m/z:457. 2[ M1t , 45 &4 'H-NMR ., *C-NMR#j & H
2 F R HKCy Hys O; . H-NMR(CDCly) i §.0. 81,
1.00,1.04,1.06,1.22,1. 78(4& 3H,s), 2+ 5K 6 4
AR ES,s 3.46 (1H, m, H-3), 4. 76, 4. 94

(1H,s, H-29) ; *C-NMR(CDCL, ) i s 3£ 4 H 30 4
55, Hd 6 178. 9 R EHRE S, 151. 4,110.0
MM BBEE,078. 1 HEAKFEBREE,S
14.0~56.0 4 26 4 SP® &b Wk & . 'H-NMR
B C-NMRY 3 504 5 SO — B e b &
1 X R HEE B8 (betulinic acid),

EY X: 86H%K, mp 308~ 309 T,
'H-NMR (300 MHz, CDCL,) §:5.28 (1H, t, J=
3.3 Hz,H-12),3. 23(1H,dd, J=5.5,10. 6 Hz, H-
3);¥C-NMR (75 MHz,CDCl;)8:38. 4(C-1),27. 2
(C-2),79.0(C-3),38. 6 (C-4),55.3(C-5),18.3(C-
6),32. 5(C-7),39. 3(C-8),47. 6(C-9),37. 1(C-10),
22.9(C-11),122.5(C-12),143. 6 (C-13),41. 6 (C-
14),27.7(C-15),23. 4(C-16) ,46. 5(C-17) ,41. 0(C-
18),45. 9(C-19),30. 5(C-20),33. 8(C-21),32. 6(d,
C-22),28.1(C-23),15.5(C-24),15. 3(C-25),17. 1
(C-26),25.9(C-27), 183. 4 (C-28), 33.0(C-29),
23.5(C-30), #4# H-NMRAI"™ C-NMRJ & 504 3
3wkt B B WX FEER.

k&Y X1: 5 @4 &, mp 260~ 262 C,
'H-NMR (DMSO-d; ) §: 5. 12 (1H, s, H-12), 3. 33
(1H, m, H-3),0.90 (3H, d, J= 7.6 Hz, H-29),
0.80(3H,d, J=6.4 Hz, H-30),1.03,0. 90, 0. 88,
0.86,0.66 (5% 3H,s), “C-NMR §:38.5(C-1),
26.9(C-2),76. 8(C-3),38. 4(C-4),54. 7(C-5),17. 9
(C-6),32. 7(C-7),41. 3(C-8),47.0(C-9),36. 3(C-
10),22.8(C-11),124.5(C-12),138. 1(C-13),41. 6
(C-14),28. 2(C-15),23. 7(C-16),47. 2(C-17),52. 3
(C-18),38. 9(C-19),38. 4(C-20),30. 1(C-21),36. 6
(C-22),27.5(C-23),15. 2(C-24),16. 0(C-25),16. 9
(C-26),23.2(C-27),178.2 (C-28), 17.0 (C-29),
21.0(C-30), BA_E¥UHE 5 SCRkHE — B, BE b
A9 X1 R BE R B8 (ursolic acid) ,

B XK.
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(1. LM KREPEER. LT LA

110016;2. L THAR=ZAHAARAHT LT R
REWMHRBBH. LT K&

117004;
116023)

W E:BW BRI T Schizandrachinensis AR . Ak RAEBENERCQEURES RSN
BONITFEARTHREN SSHIMERYPAESEE LMEAY. ELBAERAMKEEMT  SEHLES
W, &% S8BT I MEY AHNEERERTRE(D . ERFIE.KE NAD A EEV),
ERTBEZ V) AKRFER (VD REK F B (nigranoic acid, D B ALK TR (D .5-ZF EHM (X)) .« L-ET

ZURBHEORHE D, £i¢
AR FERERSHE.

KR AR L L-ETEILFEH
A H S R284. 1 TWIRIAEG A

IRFHREEELARTFRAKFREY KT
Schizandra chinensis (Turcz. ) Baill. X, I
RFEFTELT ERBRILEM, R RIT Ak
FHRIAAKRT, HEZEDNBAIBRES A BSUT.
BRI, T O, 50 KREXR, BHSEE
SEAER S RAEYEETT T ZMEANH
R, GRIEH HRERBRD>IREBEEXLEY . BF
BREYEE. €5 A X LR FREYHDIR
FREPEREL L, XTHREAZEHSHHRRE
AL, HEAMFRIEL AR FREETSHMBL
R AR RS RAEYEEE. TTEAK
FTHRERFEE  EATHASEYEBEEREN
BEEGBEITR. WX KR FEZMURESHPR
MAA BT KRAKRTHAGHARRKE CLEAEE
PHEEX.

LB AL TR FREZENER, AR 2B
REYH B 1ILMED, SHERRERTHER
(wuweizisu C, I ), FLBKF Z F (y-schizandrin, [ ).
XK ¥ N(gomisin N, [l1).3-%4 K B (-sitosterol,
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V). FBRFEEZ (gomisin A, V) . Bk FBLH (schi-
zandrin, V[) .28 F. Bk F B (nigranoic acid, V1) . fL
BRF R (kadsuric acid, ) . 5-3% B 2 8 B (5-HMF,
X).a-L-1E T % 1l 34 ¥ # (o-L-butylsorbopyrano-
side, X ) R #® b H (daucosterol, {[)., 48X X
BXRMAEKRFRP B LEPD. V. U~KMN
HERNERTFHEZEFGE.
1 UES5HH

Bruker ARX—300 B &% 3% g B (F 1) »
TMS 3 W45 ; Yanaco MP—S; R & 5 ## A % {X
(HARBRAED ; ZHESMNT UV-8(ESH B XA H
I AERKBHR (R RN EAERAED,

Sephadex ILH-20 35 Pharmacia /= & , £ 3%
R (200~300 H) R # 2 A 1% AR (10~40 pm)
MAESEEALTARAE =&, ¥R AAB AKX
BREHMREEHETERAGCAMBERER 60~
90 CH= &, MARK M (EE CIL 7= &) »db s A
TEIEAF . AMRBLTHRIRFEERE L
FRABBRNAKRF GAP FiiE

EEMB ITERAGYHRSES Tkl & TBREARB R R .L(2006-19- 100 AFETH
* FBIRFIEE BAK Tel:(024)23986522 E-mail:zyq4885@126. com



