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Synthesisand physiological activity research of
betulin pyridinium salt derivatives

LUAN Junying, CHI Wanfu, HAN Rongbi”

( Key Laboratory of Natural Resources of Changbai Mountain & Functional Molecules
(Yanbian University) , Ministry of Education, Yanji 133002, China )

Abstract: Four betulin pyridinium salts were prepared from botulin. The structure of the products were
identified by ' H-NMR and IR. In order to study the effects of betulin pyridinium salts on inhibiting tumor
cells, activity analysis of compounds 3 and 4a-c on the HSC cell, A549 cell and HepG 2 was carried out by
MTT assay. The results showed that compounds 3, 4a and 4c¢ had obvious inhibitory action on the HSC cell,
A549 cell and HepG2. On HepG2 cells, 1C;, of compounds 3, 4a and 4c were significantly lower than 1C;, of
betulin.
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1.3 BRZEBENH &

TEIR LR (13. 8 2,100 mmoD) 1. It A — 5 AL
M 10mL), 85 C TRk 2h, Z& M4 120 C I
Gy AE 9. 1g AWK, %N 6420, b, p. 127~
128 C ;' H-NMR (CDCl; , 300 MHz) §: 4. 35 (s,
2H,H—CH,), “C-NMR (75 MHz, CDCl,) §:
165.74, 33.63.
1.4 28-O-RZEAEHMEARE(2)MH &

BrREAREE 1 (0. 44 g, 1. 0 mmol) fl = & Ji%
(0.28 mL,2. 0 mmoD %M T A HF k(8 mL) H,
TEVK I 0 40 FF 20 & A 82 pl IR & Tk
(1 mmoD) Al 4 mL & W e 9 IR & W 4k 2 I
8 6 hs ZKPE 1O mL X 3) , T4, ool I [k 25 ¥ 77 49
o [E R 0. 341 g, P2 N 56 %. ' H-NMR (CDCl, ,
300 MHz) §: 4.52, 4.62(each s,1H,H-29), 3. 88,
4.30Ceach d,1H,J=9.6 Hz,H-28), 3. 76~3. 82
(m,2H.OCOCH,Br), 3.05~3.18(m,1H,H-3),
2.28~2.45(m,1H,H-19), 1.61(s,1H,H-30),
0.95, 0.90, 0.89, 0.75, 0.68Ceach s,3H,5X
CH3).
1.5 28-O-(2-MERE Z BEE ) MAREERLE (3) M
il &

B4 2 (0.69g,1. 2 mmol) FIMEAE (0. 19 g,
2.4 mmoD) ¥ iR T A H 6 (10 mL) v, 530 N e
FNJC (1 AT L g AR i G b p ke L
JERR 25 % A% 1 @ K 0. 384 g j= F 2 99,
m. p. >220 C; IR(KBr),em™': 3406(O—H),
3045(=C—H), 2940, 2868 (C—H), 1 749

(C=0), 1638(C=0C), 1206(C—0); 'H-NMR
(DMSO,300 MHz) §: 9.09(d,2H,J=4. 8 Hz,
H-arom), 8. 67~8. 76 (m, 1H, H-arom), 8. 22~
8.34(m,2H,H-arom), 5. 72(s,2H, OCOCH, Br) ,
4,70, 4.57Ceachs,1H,H-29), 4. 36, 3. 92(each
d,1H,J/=10.8 Hz,H-28), 2. 91~3.01(m,1H,
H-3), 1. 65(s,3H, H-30), 0. 97, 0. 94, 0. 87,
0.76, 0.65Ceach s,3H,5XCH;).

1.6 28-O-(MtRE ZBEE: ) MEAREZER (4a-c) B &

BrAb-& 4 3 (0. 22 g,0. 35 mmol) FITH FR A 5%
B R A B R AR (0. 70 mmoD) % i F 2 1% (10 mL)
e, A %2 0 600 Hz 1 75 U 8 5 2 % 1 h. il
U8 TR ST b i 0l BRI R IS 2 il A o
[ A (4a) 0. 384 g, JK H 4 A {4 (4b) 0. 384 g Flkx
[ A (4¢) 0. 384 g.

28-O- (L IE £ T 35 ) M A Bl R £ (4D 17
RN 74%, m. p. 180. 9~182. 1 C; IR(KBr),
em '; 3437(O—H), 3063(=C—H), 2941,
2870(C—H), 1749(C=0), 1638(C=0C),
1383(NO;3; ), 1213(C—0); "H-NMR(DMSO,
300 MHz) §: 9.07(d,2H,J=5. 4 Hz, H-arom) ,
8.65~8.77(m,1H, H-arom), 8. 20~8. 29(m,
2H,H-arom), 5.70(s,2H, OCOCH,Br), 4. 70,
4. 57(each s,1H, H-29), 4. 36, 3. 92(each d.1H,
J=10.5Hz,H-28), 2. 89~2.98(m,1H,H-3),
1.65(s,3H, H-30), 0. 97, 0. 94, 0.87, 0.75,
0.65Ceach s,3H,5XCH;).

28-O- (ML IE £ 5 ) A A B i R 5 (4b) 1Yy 7
AN 32%, m. p. 170. 4~171. 8 C; IR(KBr),
em~': 3383(0O—H), 3065(=C—H), 2941,
2868(C—H), 1745(C=0), 1641 (AcO ),
1635(C=C), 1217(C—0); 'H-NMR(DMSO,
300 MHz) §. 8.85(br s,2H,H-arom), 8. 51(br s,
1H,H-arom), 8. 06 (br s,2H, H-arom), 4. 92 (s,
2H,OCOCH,Br), 4. 67, 4.54(each s,1H,H-29),
4. 35, 3. 87 Ceach d, 1H, J = 10. 5 Hz, H-28),
2.88~2.98(m,1H,H-3), 1. 63(s,3H.H-30),
0.97, 0.93, 0.88, 0.77, 0. 66(Ceach s,3H,5X
CH).

28-O- (ML BE 2 1 25 ) #e R B B 1R 26 (400 19 7
M 41%, m. p. 202. 6 ~204. 2 C; IR(KBr),
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cm ' 3385(O—H), 3063(=C—H), 2941,
2868(C—H), 1742(C=0), 1638(C=C),
1215(C—0), 1120(SO7 ) ; "H-NMR(DMSO,
300 MHz) §: 9. 07 (br s,2H, H-arom), 8. 65~
8.75(m,1H, H-arom), 8. 22~8. 27(m,2H, H-
arom), 5.69(s,2H, OCOCH,Br), 4. 66, 4. 53
(each s,1H,H-29), 4. 36, 3.91(each d,1H,J =
10.5 Hz, H-28), 2. 80 ~ 2. 99 (m, 1H, H-3),
1.63(s,3H, H-30), 0. 97, 0. 93, 0. 87, 0. 76,
0. 65Ceach s,3H,5XCH;).
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