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Abstract: Tryptanthrin and phaitanthrin A are active alkaloids derived from Strobilanthes cusia, Polygonum tinetorium
L. ,and Isatis tinctoria L. In this study, halogenated tryptanthrin of 8-bromo-tryptanthrin(1) and 8-iodine tryptanthrin
(2) were used as substrate to synthesize 8-Br-Phaitanthrin A(3) and 8-I-Phaitanthrin A(4) under solvothermal condi-
tions. The structures and chiral configuration of the synthesized compounds were determined by 'HNMR , " CNMR and X-

ray diffraction. Spectroscopy and gel electrophoresis had shown that compounds 3 and 4 had a strong cleavage action to-
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wards DNA.
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Bruker /A H]) ; PerkinElmer {H 37 M- £1 #p 6 124X ( KBr
JEF, R E A IRIRBEF A BR A F] ) 5 Cary 5000 %
MG CZBER R A PR A A ) 5 FluoroMax-4 25
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STS e AR o Bt R 52 (32 [ Vilber 28] ) . H21T-
DNA (5'-GGGTTAGGGTTAGGGTTAGGG-3', i T 1li
R AL R A BR 2 |15 B k50 320 2k 2 B 2K
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1.2.1  RAR & B BR 6 A %,

R {0 i B IR R (0. 100 g, 0. 4 mmol ) , NBS
(0.540 g,0.3 mmol) W4 LR 150 mL [ [R]JfE
BEfiH, A 30 mL =5 LR, #2247, i €0 B i 375 it
Horb BN 12 mL A HRBIER 45 °C /K ik
(E12). ¥ 0.540 g iy NBS 43 8 YhIAFI KW AK &
B/ INESE I — UK, 58 NBS S5 4k4E [ 40 h, £
J N 25 IS e e 728 B A BRSO AR 2 ) =3 &
MR , W e sk B B A VoK iR B AR 202, A
[ 1A NaOH rf F15 W B R B R, (875 W pH 27
P, e Ja ARSI = AT g, AR K 8% 4 1k,
U8 T O AR AR 45 °C LR LT, 15 8-
TR ] (1), TR (KBr, em™ ) :3964.0, 1722.0,
1674.0, 1592.0, 1458.0, 1352.0, 1310.0, 1184.0,
1102.0,752.0 em™;"H NMR (400 MHz, CDCL,) : 8
8.51 ~8.60(m,1H),8.428.19(m,1H),8.12 ~
8.04(m,1H),7.96 ~7.89(m,2H) ,7.69 ~7.73(m,
1H);"”C NMR(100. 6 MHz,CDCL, ) :5 181.3,157.9,
146.6,144.9,143.8,140. 7, 138.5, 135.3, 132. 3,
130.9,130.6, 128.3, 127.6, 125.0, 123.6, 120.7;
ESI-MS m/z:328.8 [M+H] ")

HI NIS 0% NBS, 15 8-l (2 f% i (2) . IR (KBr,
em™) :3939.0,1727.04,1677.8,1593.6, 1458.0,
1313.9,1177.9, 844.7,769.0 c¢m™;'H NMR ( 400
MHz,CDCl,) :5 8.41 ~8.46(m,2H) ,8.23(s,1H),
8.03~8.11(m,2H),7.90 ~7.95(m,2H) ,7.90 ~
7.95(m,1H),7.72 ~7.88(m,1H) ;" C NMR(100. 6
MHz,CDCL,) : 8181.1,157.93,146.5,146.5,145. 5,
143.5,135.3,134.6,130.9,130. 5,127.6,123. 6,

©5LN NBS(or NIS), CF;COOH CELN R
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Fig. 2 Synthesis of 8-halogenated tryptanthrin
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Fig. 3 Synthesis of halogenated Phaitanthrin A
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WL LM A REIEIRIE XS 2 AT S oy
Wik 24k 54 3 9 8- -Phaitanthrin A, IR(KBr,
em” ) : 3387.0, 1370.1, 1667.6, 1509. 8, 1458.2,
1337.4, 1298.6, 1180.4, 840.8, 770.60 cm™;'H
NMR (400 MHz, DMSO) :8 8.33 (dd,J =14.3,8.1
Hz,2H),7.89(dd,J =14.3,6.9 Hz,2H) ,7. 74 (dd,
J=23.0,8.1Hz,2H),7.63(t,J =7.4 Hz,1H),
6.57(s,1H),3.77(dd, J = 19.7,18.3 Hz,2H),
2.01(s,3H);"”C NMR(101 MHz,DMSO) :$ 206.0,
160.8,158.8, 147.0, 138.5, 136.6, 135.0, 132.5,
127.6,127.6,127.0, 126. 5, 121.2, 118.8, 117. 8,
74.4.,51.6,29.9, SRS ULE 4,

b4 ¥ 4 & 8-fli-PhaitanthrinA, IR ( KBr,
em™ ) 3441.9, 1733. 1, 1677, 2, 1590. 3, 1457.2,
1342.6, 1177.7, 844.7, 769.3cm™ ;'"H NMR ( 400
MHz,DMSO) § 8.26(dd,J=9.9,7.7 Hz,2H) ,7.97
(d,J=9.9 Hz,1H),7.88(t,/=9.1 Hz,2H),7.76
(d,J=7.7 Hz,1H) ,7.63(t,J =7.0 Hz,1H) ,6.53
(s,1H),3.76(dd,J =19.0,18.3 Hz,2H) ,2.00 (s,
3H);"”C NMR (101 MHz, DMSO) $ 206.0, 160. 6,
158.82,147.1,139.0,138.3,136.5,135.0,132.5,
127.6,126.5,121.2,118.0,91.3,74.3,51.6,30.0,
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Fig. 4 Crystal structures of compounds 3 (Left) and 4 ( Right)
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Fig. 5 UV-Vis absorption spectra of compound 3 (Left) and 4(Right) bound H21T-DNA ( Dash line ; without DNA ;Solid line ; with

DNA,50p.L per time)
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Fig. 6 The fluorescence spectra of compounds 3(Leaf) and 4(Right) in the GelRed-H21T-DNA system
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Fig. 7 Cleavage of pBR322 DNA in different concentrations of 3 and 4
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