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Cytotoxic constituents from red alga Gymnogongrus flabelliformis
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Abstract: Objective To study the active chemical constituents of the red alga Gymnogongrus flabelli-
formis. Methods Compounds were isolated by normal phase silica gel, Sephadex LH-20 gel column chro-.
matography, RP-HPLC, and recrystallization. Their structures were elucidated by spectroscopic methods
including MS, 1D and 2D NMR. Tumor cytotoxicity of the compounds was screened by using standard
MTT method. Results
dentified as 4-hydroxybenzaldehyde ( I ), methyl 4-hydroxybenzeneacetate ( I ), 4-hydroxyphenethyl ac-
etate (I ), ethyl 4-phdroxyphenmethylether (), ethyl 4-hydroxybenzoate (V ), N, N-dimethyltyra-
mine (V1), 2, 3-dibromo-4, 5-dihydroxybenzyl alcohol (VI), 2, 3-dibromo-4, 5-dihydroxybenzylmethyl
ether (VI), 3-bromo-4, 5-dihydroxybenzaldehyde (K), 2, 2', 3, 3'-tetrabromo-4, 4', 5, 5'-tetrahydrox-
ydiphenyl methane (X ), 2, 3, 3'-tribromo-4, 4', 5, 5'-tetrahydroxyl-1'-ethyloxymethyldiphenyl methane

Eleven compounds were isolated from G. flabelliformis, their sturctures were i-

(X). Conclusion All the compounds are obtained from this species for the first time. Compounds VI,

X — XI show the cytotoxic activity against all cancer cell lines screened, and compound VI show some

activities against cancer cell lines A549, Bel 7402, and HCT-8.
Key words: red alga; Gymnogongrus flabelliformis Harv. ; cytotoxic activity
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&Y. B EE & (FE),mp 116~118 C,
'H-NMR (DMSO, 300 MHz)§8:9. 40(1H,s ,OH-4),
7.04(2H,d,J=8.7 Hz,H-2,6),6.72(2H,d,J=
8.4 Hz,H-3,5),3.16 (2H,dt,J=7.8,5.7 Hz,H-
8),2.87(2H,dt,J=8.1,5.7 Hz,H-7),2. 74 (6H,
s,H-9,10), ®C-NMR(DMSO, 125 MHz)#&:156. 2
(C-4),129. 6(C-2,6),126.8(C-1),115. 4(C-3,5),
57. 6(C-8),41.9(C-9,10),29. 0(C-7), EBFHER
ESI-MS % ¥4y TR T4 m/2:166IM " +H]. 3
ARSI N, N-Z B R R B — 3,

LAY . KL (FE),mp 146~148 C,
'H-NMR (CD,COCD;, 500 MHz)§:7.18 (1H,s, H-
6),4.56 (2H,s,H-7), *C-NMR (CD,COCDj, 125
MHz) 8 145. 6 (C-4), 143. 9 (C-5), 134. 9 (C-1),
114.5(C-6),113. 4(C-2),113. 2(C-3),65. 0(C-7),
EI-MS m/z (%):300/298/296[M1* (18/26/42),
280(30),252(16),219(19),201(6),188(18),178
(6,149(47),110(100) . FE#E 5 3 #k + 2,3-Z1R-
4,5- R B REEBE R,

L&Y VI AR B L5 (B ,mp 128~131 C,
'H-NMR (CD,COCD;, 500 MHz)§: 7. 04 (1H, s, H-
6),4.40(2H,s,H-7),3.37(3H,s,H-8), “C-NMR
(CD,COCD;, 125 MHz) & 144. 9 (C-5), 143. 9 (C-
4),130.8(C-1),114.8(C-6),113.9(C-2),113.1
(C-3),74.5(C-7),57.7(C-8), EI-MS m/z (%):
314/312/310[M ]* (36/83/36), 283/281/279 (47/
100/47),233(66),231(78),201(16),190(5),133
(4),75(8). HEHEE IS 2,3-21-4,5- 2“8 %
X0 RO — B,

HEYK BWEMK mp 226~227 C,'H-NMR
(CD,COCD;, 500 MHz)é: 9. 76 (1H,s,H-7), 7. 61
(1H, s, H-2), 7.35 (1H, s, H-6), “C-NMR
(CD,COCD;, 125 MHz) &; 190. 3(C-7), 150. 0 (C-
4),146.9(C-5),130.9(C-1),128.3(C-6),113.9
(C-2),110.0 (C-3), EI-MS m/z (%): 218/216
[M]*(88/88),187(14),149(10),107(9),79(6)  H
BES5CERP 3-18-4, 5- TR EEFREE B,

EHX . AeBER . mp 215~216 C,'H-NMR
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(CD;COCD;, 500 MHz) &: 6. 56 (2H, s, H-6, 6'),
4.04 (2H, s, H-7), ®C-NMR (CD,COCD;, 125
MHz)48:145. 6 (C-5,5'),144. 0(C-4,4'),132. 4(C-
1,1'),116.8(C-2,2"),116. 7(C-6,6'),113. 9(C-3,
3'),44.8(C-7). EI-MS m/z (%):552/550/548/
546/544 [MJ* (7/40/62/43/10), 390 (57), 388
(100),386(60),310(9),309(34) ,307(45),194(6),
171(5),154(20),149(6) , HE#E 53w+ 2,2',3,
3'-PO-4,4',5,5 - B OER B R —B0

&%) X . % fa B & . 'H-NMR (CD,COCD;,
500 MHz)d:6. 99 (1H,s,H-6'),6. 07 (1H,s,H-6),
4.25(2H,s,H-7"),4.12(2H,s,H-7), 3. 40(2H,q,
J=7.0 Hz,H-8),1.05(3H,t,J=7.0 Hz,H-9),
5C-NMR (CD;COCD;, 125 MHz) 8: 145. 4 (C-5),
144.9(C-4'),143.5(C-5'),143.5(C-4'),132. 4(C-
1),131.0(C-1'),129.4(C-2'),116.3(C-2),116. 2
(C-6'),115.0(C-3'),115.0 (C-6), 113. 6 (C-3),
71.4(C-7'),66. 1(C-8),39. 4(C-7),15. 4(C-9) . EI-
MS m/z (%). 484/482/480/478 [ M —
CH,CH,OH ]+ (10/43/32/16), 465 (33), 463 (25),
461(6),403(31),401(60),399(25),384(10),382
(6),322(100),320(51),293(6),291(10),242(15),
213(10),184(5),161(7),121(6), HEE 5 X#k+
2,3,3-ZiR-4,4',5,5-BE-1-ZERFEWEE
e B — B
4 EE

A MTT &5t B 11 MU Y7 B R 40
BR (A549) . A JFE 40 M Bk (Bel 7402) . A B 5 40 Mu Bk
(BGC 823). A%l 8 40 i bk (HCT-8) #1 A 57 S 9%
AR (A2780) AT T 4 MR TE W, W& 1.

£1 UMY AREEENRER

Table 1 Cytotoxicities of 11 compounds

%t 4% B #k ICs0/ (g » mL—1)

wEY

A549 Bel 7402 BGC 823 HCT-8 A2780
I >10 >10 >10 >10 >10
I >10 >10 >10 >10 >10
I >10 >10 >10 >10 >10
N >10 >10 >10 >10 >10
v >10 >10 >10 >10 >10
v >10 >10 >10 >10 >10
Vi 5.628 5.462 5.713 5. 065 5.812
Il 6. 844 7.562 >10 7. 480 >10
X 4. 879 5. 889 6. 566 5. 310 5.478
X 0. 616 0. 635 0. 965 0.596 0. 588
X 0. 737 6.190 8. 659 5.304 0. 677

LAY VI, K ~ X %F BT A 0 3% A0 40 A AR ¥ 4l
S 2 35 1, 4B W VDX A B R 40 BBk (A549) . A BT
J% 40 O Bk (Bel 7402), A\ 45 % %% 40 Mo #k (HCT-8) %
BIFHBREIEE,
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