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Synthesis and Antitumor Activities of Nitrogen-Containing Galangin Derivatives
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Abstract; Galangin , a naturally occurring bioflavonoid , has a variety of pharmacological effects. However, few literatures
on its structural modification have been reported. In the present study, five nitrogen-containing galangin derivatives were
designed and synthesized, the structures of the synthesized derivatives were characterized by 'H NMR,"” C NMR and
MS, then the antitumor activities of these derivatives were assayed by MTT method. The results showed that the anti-pro-
liferative activity against human prostatic carcinoma cell line PC-3 of 2-phenyl-3,5,7-trihydroxy-8-( morpholinomethyl ) -
4H-chromen-4-one 2¢ (1Cyy11. 37 pmol/L) and 2-phenyl-3, 5, 7-trihydroxy-8- ( piperazin-1-ylmethyl ) 4H-chromen-4-
one 2d (1Cy;:13. 57 wmol/L) were more potent than galangin( ICs,:41. 66 wmol/L) while the compound 2d exhibited
the highest anti-proliferative activity against human colon cancer cell line Lovo with about 5. 22-fold more potent than ga-
langin. The increase of the antitumor activities of these derivatives was possibly related to the introduction of N-contai-
ning heterocyclic ring into the 8-site of galangin.
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Fig. 1  The synthesis of nitrogen-containing galangin derivatives
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& b 4-87 (2a)

PRICE R 223 200. 5 mg T 100 mL [5 i B2 il
i, 16 mL FE AR N 1 mL DMSO,37% H i
JKIEWE 128. 1 mg, WK 130. 2 mg, i (25
CHPEFER N 3 h, A K 2 0 [ AR AT Y, A
U, E P EEGE 3 K, B A R TR E AR Y
151.5 mg, /"3 62.4%

1.4.2 2K K35, 7-= %K -8-(vkve-1-F &) -
4H-& ¥ -4-B7 (2b)

PR R 2 FR 20. 50 mg T 10 mL [&# LR,
FH 2.8 mL FF A A, 0 37 % W KIS 6.5 L,
WRIE L 8 L, % (25 C) kR 3 h, A K=
B AT TR AR, D H R 3 Uk, Bk
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&M 2a EHEOKHR; MS(ESI-MS) m/z:326
[M-H] ,m/z328 [M+H]";IR(KBr,cm™ ) :3429,
2848 1634, 1568, 1464, 770,691 ;'H NMR ( DMSO-
dy,500 MHz) §:12.45(1H,brs,5-OH) ,8.17(2H,d,



i3

Vol. 29 ¥ R EREREY

FATEEWIA S B HAU IR 16 577

J =7.5Hz,H2',6") ,7.57(2H,m ,H-3",5") ,7. 49
(1H,m,H4"),6.09 (1H,s,H-6),3.94(2H, s, Ar-
CH,),2.41(6H,s,N(CH;),),"” C NMR ( DMSO-d,.
125 MHz) 8, 144.7(C2),136.9(C-3),175.8(C-
4),159.8(C-5),98.9(C-6),167.5(C-7),99.2(C-
8),153.9(C9),101.9(C-10),131.3(C-1"),129.7
(C4'),128.5(C-3",5"),127.3(C-2",6"),52.9(C-
Ar-CH,) ,43.5(C-CH,).

& 2b KA ; MS (ESI-MS) 366 [ M-
H] ,m/z 368 [M + H]"; IR (KBr, em” ) : 3431,
2919,1655, 1561, 1443, 769, 689;'H NMR ( DMSO-
dy,500 MHz) §:12.44(1H,brs,5-0OH) ,8. 16(2H ,d,
J = 7.6 Hz,H2',6") ,7.50 ~7.58(3H, m,H-3",
4'5'),6.12 (1H, s, H6),3.95 (2H, s, Ar-CH, ) ,
2.64(4H,s,NCH,),1.58 (4H, m, CH, x2),1.47
(2H,m,CH, ),

W& 2c FOWAK; m/z( ESI-MS) 368 [ M-
H] ,m/z 370 [M + H]"; IR (KBr, em™ ) : 3437,
2920,1645, 1567, 1440, 770, 689;'H NMR ( DMSO-
dy,500 MHz) §:12.40(1H,s,5-OH) ,8.21(2H,m,
H-2",6"),7.51 ~7.59(3H, m, H-3",4",5"),6.25
(1H,s,H-6),3.82(2H,s, Ar-CH, ) ,3.59 (4H, m,
OCH, x2),2.51(4H,m ,NCH, x2),

waw2d EEWHK; m/z(ESI-MS) 367 [ M-
H] ,m/z 369 [M + H]"; IR (KBr, em” ) ; 3435,

2849 ,1663,1559 ,1447 ,771,689; 'H NMR( DMSO-
dy,500 MHz) §: 12.38(1H,s,5-OH) ,8. 19(2H,m,
H-2',6"),7.48 ~7.55(3H, m, H3',4',5") ,6.22
(1H,s,H-6),3.86(2H,s, Ar-CH, ) ,3.77 (4H, m,
NCH, x2),2.62(4H,m,NHCH, x2)

&Y 2e KA, m/z(ESI-MS) 384.2
[M-H] , m/z 386.2 [M + H] " ; IR (KBr, em™ ) ;
3439, 2921, 1649, 1564, 1445, 768, 688;'H NMR
(DMSO-d,,500 MHz) &: 8.23 (2H, m, H-2",6"),
7.57 ~7.52(3H,m,H-3",4",5"),6.20(1H,s,H6) ,
3.79(2H,s, Ar-CH,) ,2.79 ~2.78 (4H, m, SCH, x
2),2.63 ~2.62(4H,m,NCH, x2) .

2.2 FIhEEMFIEER

i R 22 R O /AT AE Wb e v I 5 S LR
1, 25 50] UL A5 2a X6 7S Fhgl D00 440 JO A 1) 3 14 35
TR & REZREE; (L&Y 2b B T X
B16F10 4 fa bk i 240 B 2 16 A T R 22 R 40, X H:
b 0 24 LR 35 PR A5 A5 ) 2¢ i 2d X PC-3
AR B A W Y 40 B EE TS A, 1C, 43 Wi oA 11,37
wmol/L F1 13.57 pmol/L; k&%) 2d *F A 45 I I
LOVO Fy 4l 8¢ 15 PR B i, 1C5, 2 8. 51 pumol/L; {5
Yy 2e X} BI6F10 21l bR R, 45 & 45 ik 1747
M, MTE R RZER M 8- 5 A ELEE — 9 an — W g
BF, BICAS A = e R T 2, TS LA R 5
JHZ I, A 1) A5 B3 M T A A A B P

*1 BREZSETEVHMETMEFRER(n = 3,055)

Table 1  Results of anticancer activities of nitrogen-containing galangin derivatives(n = 3, X £ )
Cell lines 1C5y ( pmol/L)
Compounds

PC-3 MCF-7 A549 HepG2 LOVO B16F10
2a 142.25 3.7 >200 >200 81.33+9.4 >200 >200
2b >200 136.3 £7.6 110.9 £9.1 >200 106.9 +11.1 46.85"
2¢ 11.37 £1.4* ¢ >200 62.91 £5.7" >200 41.4 £5.7 144.30
2d 13.57+2. 1" * >200 73.09 £6.9 82.76 £9. 1 8.51+1.2" "~ 119. 55
2e 44.31 £5.2 >200 >200 >200 46.3 £4.9 42.61" "

galangin 41.66 £3.8 20.68 £3.4 74.4 £8.9 41.66 £2.7 44.4 £5.7 67.67 £9.3

7 5 galangin [0, * P <0.05;* * P<0.01;* * * P<0.001,

Note ; Compared with galangin, * P <0.05; " *P<0.01;* * * P<0.001.
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