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Synthesis of § alkyl 13 bromo berberine hydrochloride derivatives and their effect

on proliferation of human HepG2 cdl line
DING Yang ping"’, YE Xiao-1i’, ZHU Jieying', ZHU Xiao-kang', LI Xue gang'
(1 School of Pharmaceutical Sciences, Southwest University, Chongging 400716, China, 2 School of Life Science, Southwest
University, Chongging 400716, China; 3 School of Food Science, Southw est University, Chongging 400716, China)
Abstract: Objective To study the antitumor activity of berberine which was alkylated based on the

development of new antitumor drug Methods T he alkylation and bromination of berberine were per
formed with Grignard reagent and bromine respectively to give & alkyt13bromo berberine derivatives in
good to excellent yields The chemical structures of the derivatives were identified by UV, IR, '"H-NMR,
and elemental analysis. T he antiproliferative effect of the derivatives on human hepatoma cell line HepG2
was evaluated by MTT after 48 h incubation. Results The results showed that the length of carbon chain
of the derivatives was highly correlated with the tumor cell sensitivity and 8 octyl 13-bromo-berberine
showed the remarkable activity. Its inhibitory rate was 96 82% at the concentration of 32 Hg/ mL and 1Cso
was 3 33Ug/mL Concdusion Known from ICso, the antitumor activity could be enhanced within eight
carbon atoms as the bromide side chain extension.

Key words: berberine hydrochloride; alkylate; bromize; cytotoxicity
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AgClin MeOH
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6b: R=-CH,(CH,),CH,
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6d: R=-CH,(CH,) ,CH,
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2/14

)
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Fig 1 Synthesis route of berberine derivatives
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241 13 - : , 'H-NMR
(300 MHz DMSO-ds) & 3 21(2H,t,5CHx>), 4. 11
(6H, s, 9, 1000CH3), 4 96(2H, d, 6CH~), 6. 19

(2H,s), 7 11(1H,s, 4ArH), 7 80( IH, s, I-Ar
H), 8 52(1H,s, 11-Ar-H), 8. 54(s, 122ArH), 9 86
(IH, s, 8ArH); IR Vi& (em™'): 3 413, 2 946,
2059, 1634, 1561, 1480, 1422, 1381, 1 363,
1233, 1212, 1 142, 1 063, 1 036, 930, 831, 595;

CH, OH

UV Az (lg € nm:206(1. 65) 231( 1 25) 266
(@8) 350 (079) 427 (Q25); EA
(C20H17NCIBrOs) : C 53.27,H 377, N
311 C 53 40,H 3 64,N 3. 21

242 &  -13% - : ,
"H-NMR (300 MHz, DMSO-ds) & 1. 19( 1H, 3H),
1 99(2H,m), 2 04(2H, m), 3 15(2H, t, 5 CH2),
3 77(2H, 1), 4 04(3H,s, 90CHs), 4 10(3H, s,
10-0CHs), 4. 84(2H,d, 6CH2) , 6 18(2H,s), 7. 13
(1H,s, 4ArH),7 75(1H, s, FArH), 8 43( IH,
s, 1IFArH), 8 54(s, 122ArH); IR Vil (em™'):
3433, 2958, 2049, 1627, 1627, 1548, 1508,
1484, 1408, 1377, 1231, 1178, 1150, 1 083,
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4 94,N 2. 76; C56 79,H 4 98,N 2 78
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12ArH); IR Vil (em™'): 3421, 2923, 2 853,
2047, 1629, 1606, 1550, 1508, 1409, 1 379,
1345,1283,1 231, 1 150, 1 091, 1 062, 1 046, 947,
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1. 0000 g, 4 600 cm ™' ;
Q 1000 ¢ 80% R 0. 500 0 R
g 85%, 1. 000 ¢ 20% , 230 nm 206 nm,
Q 5000 ¢ 4 3 :MTT
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S —— R/ NEER
E 60 [ , HepG2 ,
0 (8 ) ,
20 2~ 32 Mg/ mL ,
0 1:1 31 ‘ 6:1 9:1 8 ’ ’
R 1
s 1 HepG2
) . . Table 1 Anti proliferative effect of derivatives
1I;log 2 Influence of proportion on reaction on human hepatonm cell line HepG2
R 80 —a— E R NEER / ! %
8 o —— IR ENEERS, (Hg* mL-1) 6a 6b 6e 6d 6e
LS 40 2 21 14 18 98 22 95 18 98 12 95
20 L 4 3032 4057 5955 4534 14 32
0 20 30 40 50 8 43 07 49 32 79 32 50 23 10 68
) 16 44 55 65 34 88 41 63 18 9 87
/C 32 54 89 72 73 96 82 64 89 11 25
3 64 62 39 89 32 92 39 59 66 13 75
Fig 3 Influence of temperature on reaction 128 6920 9159 9534 62727 9 66
100 256 83 52 86 36 94 43 5773 14 55
—a— BB 1Cs0 1831 817 333 1476 -
2 zg o LA N (95% )
¥ s -13 -
20 HepG2 s 32
0 | ! TR lJ«g/ mlL 96 82%, )
0.1 0.25 0.5 1.0
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Fig 4 Relationship between sample amounts and yield ( 0. 8% 2% N, N~
) 2 ”
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05000g¢g 1Cso0
4 2 . , R ICso SPSS 15 0
8 9. 86 , , 6c  IGCso 3 33 Hg/mL,
608~ 25375 s 6a 5 ., 6b 2, 6d 6e
, 56 R ICs0
, 8 ; 1Cso 8 ,
2900 cm™ , ,
: 5
13 6 8 98 , ,
, 12 11 ,0 R & -
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