* 492- Acta Phamaceutica Sinica 2007, 42(5):492 - 496

DNA
s

( , 710062)
5,7- -6, 8- (1), 5,7-
-6,8- ( ) (2),5,7- -6,8- ( ) (3),5,7- -6,8- ( )
(4),5,7- -6,8- ( ) (5) 5- -7- -6,8- ( ) (6); IR,

"H NMR,"” C NMR 1~6 , X- 6
1~4 CT-DNA N Stem-Volmer s EB-DNA

K, =9.71 x10" L* mol', K, =2.25x10" L* mol’',K, =1.03x10" L+ mol'' K, =7.96x10" L* mol'', 1~4
. DNA ,
; ; ; ; CT-DNA
: R916.2 DA : 0513 - 4870(2007) 05 - 0492 - 05

Synthesis of chrysin derivatives and their interaction with DNA

ZHANG Zun-ting , CHEN Li-li
(School o f Chemistry and Materials Science, Shaanxi Nonnal University, Xi’ an 710062, China)

Abstract: Using chrysin as a leading compound, inttmediate 5, 7-dihydroxy-6, 8-bis ( hydroxy-
methyl) flavone ( 1) was synthesized by hydroxymethylation. The inttmediate reacted with different
alcohols to afford 5, 7-dihydroxy-6, 8-bis( methoxymethyl) flavone (2), 6, 8-bis( ethoxymethyl) -5, 7-
dihydroxyflavone (3), 6, 8-bis-( butoxymethyl) -5, 7-dihydroxyflavone (4), 6, 8-bis( pentyloxymethyl) -
5,7-dihydroxy flavone ( 5) and 6, 8-bis-( ethoxymethyl) -5-hydroxy-7-methoxyflavone ( 6 ). These
compounds were chamcterized by IR, ' H NMR, "°C NMR and element analysis. The crystal stucture of 6
was detem ined by X-ray ciystal diffraction. The interaction of the derivatives with CT-DNA was studied by
fluorescent spectroscopy. According to the Stem-Volmer equation, the quenching constants of the
compounds 1 - 4 were measured, separately, they were K, =9.71 x 10° L* mol ', K, =2.25 x 10*
Le mol'', K; =1.03x10" L* mol' and K, =7.96 x10" L* mol'. Compounds 1 - 4 showed higher
binding affinity with DNA than chrysin did. The results provided the experimental basis for developing a
more effective flavonoid and worthing further thoroughly study.
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Figure 1 Stmuctures of compounds 1 - 6 3.

Table1 Stuuctures and experimental data of the chrysin derivatives

Elemental analysis/%

Molecular
No. X Appearances mp/C Yield/% Caled. ( Found)
formula C H MW
1 C,,H, 0, Pale Yellow crystals 214.0 - 215.5 85 64.97(64.62) 4.46(4.32) 314.30
2 CoH,g O Pale Yellow crystals 185.0 - 186.5 92 66.67(66.35) 5.26(5.06) 342.35
3 Cy Hy, O, Yellow crystals 163.5-164.5 90 68.11(67.81) 5.94(5.83) 370. 40
4 C,s Hyy O Yellow crystals 125.0-126.5 83 70.42(70.09) 7.04(6.89) 426.51
5 Cyp, Hs, O, Yellow crystals 88.5-90.5 80 71.36(71.09) 7.49(7.36) 454.56
6 Cy, Hy, O Khaki crystals 141.0 - 142.5 91 68.75(68.43) 6.25(6.12) 384.43
Table2 Spectral data of the chrysin derivatives
No. IR(KBr, cm ™) "H NMR( §)
1 3 453,3 241,3 022,2911,2 728,1 780,1 645,1 583, ( DMSO-dg, 300 MHz) ,13.46(s,1H),10.19(s,1H),8.10(m,2H),7.63(m,
1 446,1 341, 1 242,1 131,1 023, 1 001, 850, 781 3H),7.05(s,1H),4.70(s,2H),4.50(s,2H)
2 3 454,3 248,2 978,1 645,1 572,1 421,1 323,1 225, (CDCL,300 MHz), 13.26(s,1H),9.32(s,1H),7.90(m, 2H), 7.55( m,
1 089, 782,653,569 3H),6.68(s,1H),4.90(s,2H),4.82(s,2H),3.51(s,3H),3.49(s,3H)
3 3 458,3 260,2 988,1 641,1 021,582,530,498 (CDCL, 300 MHz),13.23(s,1H),9.59(s,1H),7.90(m, 2H), 7.54( m,
3H),6.68(s, 1H),4.88(m,4H),3.70(m, 4H),1.31(m,6H)
4 3 456,3 233,2975,2 879,1 654, 1 585,1 448,1 370, ( DMSO-d,,300 MHz) ,13.40(s,1H),10.15(s,1H),8.09(m,2H),7.62(m,
1 238,1 101,1 019,853,767, 685,581 3H),7.05(s,1H),4.73(s,1H),4.53(s,2H),3.50(m,12H),1.11(m, 6H)
5 3448,3 241,2 985,2 868,1 647, 1563,1 461,1 362, (CDCJ, 300 MHz),13.23 (s, 1H),9.49(s, 1H),7.89(m, 2H), 7.54(m,
1228,1108,1 027,875, 782,696,593 3H),6.68(s,1H),4.89(s,4H),3.42(m,16H),1.10(m,6H)
6  3440,2968,1 875,1 644,1 598,1 450,1 354,1 212, (CDCL,300 MHz), 13.24 (s, 1H), 7.92(m, 2H), 7.56 (m, 3H), 6.72( s,

101,982,852,770 1H),4.76(s,2H),4.62(s,2H),4.04(s,3H),3.68(m,4H),1.28( m, 6H)
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Table 3 Seclected bond lengths and bond angles( nm,°)

Chemical bond Bond length Chem ical bond Chem ical angle
C(6)-C(20) 0.149(3) O(1)-C(1)-C(10) 112.0(2)
C(8)-C(16) 0.149(3) C(9)-C(4)-C(3) 122.2(2)
C(16)-0(4) 0.142(2) 0O(4)-C(16)-C(8) 109.3(2)
C(17)-0(4) 0.143(3) 0O(4)-C(17)-C(18) 114.2(2)
C(17)-C(18) 0.147(3) 0O(6)-C(20)-C(6) 109.7(2)
C(19)-0(5) 0.144(3) C(22)-C(21)-0(6) 112.1(2)
C(20)-0(6) 0.142(2) C(7)-0(5)-C(19) 113.8 (2)
C(21)-0(6) 0.142(3) C(20)-0(6)-C(21) 111.4(2)
1.2 6 2
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Figure2 Molecular structure of compound 6
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Figure4 Effect of chrysin and 1 - 4 on the em ission
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Figure 5 Fluorscence quenching of EB-DNA system
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