ZyeE s kgek 201545 25 A 33 B55 3
242 Journal of Pharmaceutical Practice ,Vol .33, No.3,May 25,2015

[ ) -‘L@% [ )
HEmREEELSR Agelas mauritiana L ER S HR
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[Abstract | Objective To investigate the chemical constituents of marine sponge A gelas mauritiana collected from the
South China Sea. Methods The n-butanol extract of marine sponge A gelas mauritiana was separated and purified by repeated
column chromatography on silica gel , Sephadex LH-20, and reversed-phase high-performance liquid chromatography (RP-
HPLC). The chemical structures of those obtained compounds were determined on the basis of spectroscopic analysis and com -
parison with reported data . The tumor cell growth inhibitory activity of these compounds towards human lung carcinoma cells
A549 was tested . Results Eight compounds were isolated , including agelasine A (1), agelasine B (2), epi-agelasine C (3),
(-)agelasine D (4), agelasine E (5), agelasine F (6), (-)ageloxime D (7) and aurantiamide acetate (8). These compounds dis-
played different level of tumor cell grow th inhibitory activity towards cell A 549 inwvitro . Compounds 1-3 showed significant ac-
tivity towards cell A549, being similar to that of the positive control of adriamycin . Conclusion Compounds 1,2 .4.5,6 .8 were
isolated for the first time from the sponge A gelas mauritiana . Cell A549 was selected for the first time for the activity evalua-
tion of compounds 177 .Significant inhibition activity of compounds 2.3 may hold as a basis for further research .

[Key words | A gelas mauritiana ; diterpene alkaloid ; aurantiamide acetate ; structure identification ; tumor cell growth in-
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HARAL (P8 [ A5 & S AL A A PR A ) s Thermo LCQ
Ton trap FiREY (€ EFEBR KR BHE A H] ) X TS
AR SO A AL RH OGS T ) s SGW-1 B
BHEEAL RT3 B AU A R A ) 5 Agilent
1200 155 R0 A €635 4L [RID K #% , XDB-Cs 4%
(250 mmX30 mm,5 pm) J;Agilent 1100 /= R0 AH
RS LRID KEE s YMC Park-Cos £ 5 (250 mm X
10 mm ,5 pm) JCEEZHERRHE A FR/AF]) ;Sepha-
dex LH-20 ¢ i Amersham Pharmacia Biotech
A7 s TLC AR AT (s Ak e 350 fR AR 15 855 ek A
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712.2 g, ¥y W, TN BA B E B B 8 R (2 LAR,
30 min) . & I T4 B £ B L 980 s ok 4 15 ML iR R
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RERE LTS A (Cos BEAEERL ,MeOH = H:0=175 :
25) SR 8 SO (23 (XDB-Cos A, i B4 < 3524
ZWEIK A .18 ml/min AR 135 CHalifk 155
AP 1(19.5 mg 4.3 min) ALEH 2 (30.5 mg,
18.0 min) LA 3 (8.8 mg,20. 6 min). (L&Y 4
(18.5 mg, 19.3 min ), &Y 5 (5.1 mg,
23.7 min) LS 6 (5.4 mg,22.5 min) LS 7
(2.0 mg,26.3 min), Fr.7 Iore Sephadex L.H-20
BEE A5 (CH2Cl: * MeOH=2 : 1) IFAHREIR (3
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5 2) A SRR AR (4 3% (YMC Park-Cis £, 36
AH 7526 BEE-/K A . 1.5 ml/min JFER .35 CH4li
A5 EME A4 8(5. 1 mg,23. 7 min),

2 HEMERE

21 &Ml BFEEATTEEHAR (CHCL ), mp
168.7~176.8 C;[afo = —35.2° (¢ 0.98,
CHCL );ESI-MS (m/z):422.33 [M ] ;' H NMR
(600 MHz, CDCL: ,8) . 10.44 (s,1H),8.44 (s,
1H),7.15 (brs,2H),5.57 (brs, J=5.22 Hz,
2H),5.41 (brs, J=5.58 Hz,2H),5.14 (brs,
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1H),4.05 (s, 3H),0.85~2.00 (m,14H),1.84
(brs ,3H),1.56 (s,3H),0.96 (s,3H),0.75 (d,J
= 6.7 Hz, 3H), 0.68 (s, 3H);” C NMR
(150 MHz,CDCL: ,8) ;17.45 (C-1),24.36 (C-2),
120.30 (C-3),144.37 (C-4), 40.95 (C-5),36.24
(C-6),27.38 (C-7),36.20 (C-8),38.11 (C9),
46.35 (C-10),33.53 (C-11),36.72 (C-12),147.73
(C-13),115.61 (C-14),48.63 (C-15),19.86 (4-
CHs),33.07 (5-CHs),16.00 (8-CHs),17.92 (9-
CHs),17.27 (13-CHs ), 156.02 (C-2"), 149.49
(C-4"),109.83 (C-5"),152.88 (C-6'),141.61 (C-
8'),31.94 (9'-NCHs), MS.'H NMR #1”C NMR
Bl 5 Sok S HRaE Ry agelasine A —&{ JHEE Y
14 agelasine A,

2.2 &2 HEITLEEHAK(CHCE),mp
183.8 ~ 184.7 C; [a o = — 17.1° (¢ 1.0,
CHsOH);ESI-MS (m/z):422.41 [M] ;'H NMR
(600 MHz,CDCl: ,8):10.96 (s,1H),8.50 (s,
1H),6.87 (brs,2H),5.73 (brs,2H),5.42 (brs,
1H),5.17 (brs,1H),4.09 (s,1H),1.14~2.02
(m.15H),1.87 (s,3H).1.57 (s,3H),0.98 (s,
3H),0.77 (s.3H).0.71 (s.3H);” C NMR
(150 MHz .CDCL &) 18.57 (C-1),27.13 (C-2),
120.58 (C-3),144.76 (C-4),38.41 (C-5),37.02
(C-6),27.67 (C-7),35.52 (C-8),38.94 (C9),
46.66 (C-10),33.36 (C-11),36.55 (C-12),149. 82
(C-13),116.12 (C-14),49.13 (C-15),17.89 (4-
CHs),20.15 (5-CHs ),18.57 (8-CHs),18.21 (9-
CH:),16.29 (13-CHs),156.22 (C-2"),152.53 (C-
4'5,110. 22 (C-5"),147.95 (C-6'),142.51 (C-8"),
32.35 (9'-NCHs ), MS.'H NMRAI"”C NMR %t#&
Sk B RY agelasine B —2 L HEMS Y 2 N
agelasine B,

223 e H 3 HETLEEKAK (CHCE) . mp
123.1~125.3 C;[afy = + 31.06° (¢ 0.29,
CHCL: ) ;ESI-MS (m/z):422.40 [M ] ;' H NMR
(600 MHz.CDCl: ,&): 10.85 (s,1H).8.59 (s,
1H),6.75 (brs,2H),5.64 (brd, J=6.60 Hz,
2H), 5.38 (brt, J=6.66 Hz.1H).5.31 (brs,
1H),4.07 (s,3H),0.77~2.08 (m,13H),2.00
(s,3H),1.83 (s,3H),0.97 (s,3H),0.83 (s,3H),
0.82 (brd,J=3.48 Hz,3H);"C NMR (150 M Hz,
CDCL ,8):116.24 (C-1),23.42 (C-2),31.51 (C-
3),31.47 (C-4),43.94 (C-5),30.28 (C-6),31.28
(C-7),43.94 (C-8),42.30 (C-9),145.70 (C-10),

29.59 (C-11),34.18 (C-12),148.22 (C-13),
115.94 (C-14),48.87 (C-15),28.04 (4a-CH: ),
27.95 (4B-CHs).14.66 (8-CH:),23.25 (9-CHs),
16.61 (13-CHs ),156.37 (C-2'),148.22 (C4'),
110.15 (C-5"),152.55 (C-6'), 117.70 (C-8'),
32.13 (9'-NCHs ), MS.'H NMR #1” C NMR %%
o5 3RS HRGE Y epi-agelasine C —3 2L &
Y1 3 K epi-agelasine C,

2.4 &M 4 HEITLERBRK (CHCL),
mp 188.3~190.2 C;[afpy = —12.3° (¢ 1.0,
CHsOH);ESI-MS (m/z):422.44 [M ] ;'H NMR
(600 MHz,CDCl: ,8).10.36 (s,1H),8.40 (s,
1H),7.08 (brs,2H),5.56 (brd, J=6.48 Hz,
2H),5.40 (brt,J=6.48 Hz,1H).4.78 (brs,1H),
4.43 (s,1H),4.06 (s,3H),1.86 (s,3H),0.69~
2.34 (m,16H),0.85 (s,3H),0.78 (s,3H),0.63
(s,3H);”C NMR (150 MHz,CDCL ,8):38. 53 (C-
1),19.59 (C-2),42.36 (C-3),39.92 (C-4),56.53
(C-5),24.64 (C6),38.53 (C-7),148.59 (C-8),
55.75 (C-9),33.80 (C-10),39.37 (C-11),21.79
(C-12),147.44 (C-13),116.13 (C-14),48.79 (C-
15),21.80 (4a-CH: ), 33.80 (4B-CH: ), 106. 60
(8=CH:),14.72 (10-CHs ), 17.51 (13-CHs ),
156.16 (C-2'),149.79 (C-4"), 110.09 (C-5"),
151.95 (C-6'),116.13 (C-8'),32.28 (9'-NCH: ),
MS.' H NMR A1 C NMR $dii 5 3ck™ " s i )
agelasine D —E JELAY) 4 N (-)agelasine D,
2.5 4 Ss ﬁﬁ@jﬁ%ﬁﬁ*ﬁj{(CHCh),mp
168~172.3 °C;[a Jp = —16.88° (¢ 0.33,CHCl: )
ESI-MS (m/z ). 422.47 [M ] . 'H NMR
(600 MHz,CDCLl: ,8).:10.12 (s,1H),8.53 (s,
1H).6.72 (brs,2H),5.43 (brd, J=5.58 Hz,
2H),5.07 (brs,1H),4.75 (brs,1H),4.53 (s,
1H),4.07 (s,3H),0.67~2.17 (m,15H), 2.12
(s,3H),1.59 (s,3H),0.90 (s,3H),0.86 (s,
3H);” C NMR (150 MHz,CDCL: ,8):38.35 (C-
1),23.72 (C-2),36.31 (€C-3),34.90 (C-4),53.70
(C-5),149.40 (C-6),24.84 (C-7),32.20 (C-8),
136.94 (C-9),122.58 (C-10),26. 34 (C-11),39. 56
(C-12), 147.73 (C-13),115.63 (C-14),48.45 (C-
15),26.06 (4a-CH: ), 28.43 (4B-CH: ), 108. 90
(6-=CH:), 15.87 (9-CHs ), 17.01 (13-CH:s ),
156.27 (C-2"),149.40 (C-4'),109.03 (C-5'),
152.47 (€-6"),139.70 (C-8'),31.98 (9'-NCHs ),
MS.'H NMR A1 C NMR ¥4 5 Scmk™ " 3R
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agelasine E — EEY 5 agelasine E,
2.6 e 6 FEEATLEILHA (CHCL) . .mp
117.5~120.3 C;[a o = —6.7° (¢ 2.0,CHCL: );
ESI'MS (m/z ). 422.49 [M ] . 'H NMR
(600 MHz,CDCl: ,8):10.59 (s,1H),8.48 (s,
1H),6.87 (brs,2H),5.63 (brd, J=5.40 Hz,
2H),5.45 (brs,1H),5.41 (brs,1H),5.01 (s,
1H),4.06(s,3H),0.90~2.00 (m,13H),1.86 (s,
3H),1.59 (s,3H),1.56 (s,3H),0.85 (d, J=
6.42 Hz,3H),0.84 (s,3H);°C NMR (150 M Hz,
CDCls 40):25.53 (C-1),27.04 (C-2),122.42 (C-
3),139.59 (C-4),40.39 (C-5),33.22 (C-6),34. 26
(C-7),35.19 (C-8),137.15 (C-9),124.07 (C-10),
26.14 (C-11),38.30 (C-12), 146.90 (C-13),
115.87 (C-14),48.65 (C-15),19.20 (4-CHs ),
15.86 (5-CHs),21.05 (6-CHs),16.28 (9-CH:)),
17.36 (13-CHs ),156.18 (C-2"),149.63 (C4'),
110.00 (C-5"), 152.48 (C-6"), 141.75 (C-8"),
31.98 (9'-NCHs ), MS.'H NMR #1" C NMR %%
P 5 Sk R E B agelasine F —Z(, Wi ELEY
6N agelasine F,

2.7 &7 HFEATEEKHAK(CH:OH) ,mp
99.5~100.8 C .[a o = —7.029°(¢ 0. 84 ,CHCL ) ;
ESI-MS (m/z).440.60 [M + H] .'H NMR
(600 MHz,CH: OD,8):8.06 (s,1H),7.96 (s,
1H).5.30 (brt,J=6.58 Hz,2H),4.98 (brd, J=
4.68 Hz,1H),4.49 (brs,1H),4.25 (brs,1H),
4.18 (brs,1H),2.92 (s,3H),0.81~2.10 (m,
16H),1.60 (s.3H), 1.53 (s,3H),1.04 (s.3H),
0.75 (d,J=2.82 Hz, 3H);"C NMR (150 MHz,
CH;0D ,3):40.70 (C-1),19.33 (C-2),43.31 (C-
3),40.70 (C-4),56.79 (C-5),25.60 (C-6),39.41
(C-7),149.78 (C-8),57.69 (C-9),34.49 (C-10),
40.60 (C-11),25.60 (C-12),146.90 (C-13),
145.40/144.90 (C-14 ), 45.90/41.57 (C-15),
16.28/16.08 (13-CHs ),106.92 (8-=CH:),34.07
(4a-CHs ), 20.41 (4B-CHs ), 15.05 (10-CHs ),
157.67/157.32 (C-2"), 161.48/160.59 (C-4"),
99.17/97.18 (C-5"), 161.99/159.65 ( C-6"),
165.91/166.51 (C-8'),28.21 (9'-NCH: ), MS,
"H NMRAI"C NM R 5355 3Gk Hi238 19 (- Hage-
loxime D —Z ,#ELEY T4 (-)ageloxime D,
2.8 e 8 HELEEHAK (CHCE),mp
178.3~179.4 “C; [a o = — 44.08° (¢ 0.56,
CHCL: ); ESIFMS (m/z).445.35 [M + H ] ;

"H NMR (600 MHz,CDCL ,8);7.03~7.72 (m,
15H ,Ar-H),6.82 (d,J=8.12 Hz,1H),6.09 (d,J
=8.45 Hz,1H),4.77 (m,1H).,4.32 (m.1H),
3.93 (dd,J=11.12 Hz.4.37 Hz,1H).3.82 (dd,
J=11.06 Hz.,4.37 Hz,1H),3.21 (dd,J=13.68 Hz,
6.82 Hz,1H),3.06 (dd, J=13.72 Hz,8.34 Hz,
1H), 2275 (m, 2H), 2.02 (s, 3H); “C NMR
(150 MHz .CDCls ,8):20. 93 (C-1),170.92 (C-2),
64.73 (C-3),49.59 (C-4),170.44 (C-6),55.11
(C-7),167.27 (C-9),38.56 (C-10),37.57 (C-11),
133.79 (C-1"),124.19 (c-2",6'),128.76 (C-3",5",
3”.,5"),132.0 (C-4'),136.75 (C-1"),128.87 (C-
2",6"),129.43 (C-3",5"),127.26 (C-4"),136.85
(C-1"),129.26 (C-2",6"),126.87 (C-4"), MS,
"H NMRAI"C NMR ¥ 530k s i —2k
HEALE Y 8 aurantiamide acetate

3 HRSESLR

SIS B N TR A0 AR AS49 1R A D 40
PR SR FH DU R ER IR e (M TT 32 )8E47 16 PRSI
AR B 25 45 g BEME X B 25 4 3234k A it
A549 AR AHRTEEIL R 1,

K1 LEW 183 AS49 AR A AE KD HF

ICs0 (g /ml)

6. 45
4.16
3.05

10.51

11. 60

12.05

19. 20

8 33.44

] 55 % 2.86

N QA N R W N e

4 itig

PN iR R E IS (A g 7/ IR R A
TR (A~7) X — K aurantiamide acetate
(8), BB 3 17 LIS HARE W B IR
A4S TP B A5 5], K aurantiamide acetate
(8)W NZ Tl s 5y h o3 g 4 21 L TE AR v LAY
£ Sigmadocia cymiformls Esper ZERE e
R R T TR
Y, AERNELEY (Hageloxime D (7)7ERA
TSP T IEEng bl B 5 4R A U5 [R] BT 144

(F45% 274 W)
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