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Synthesis and antitumor activity of 13-acylmatrine derivatives
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Pharmacy ,Second Military Medical University ,Shanghai 200433 ,China)

[Abstract | Objective To synthesize a series of 13-acylmatrine derivatives and evaluate their in vitro antitumor activity .
Methods Using sophocarpine as the starting material ,a series of new compounds were synthesized through Michael addition ,
Staudinger reduction and acylation .The structure of target compounds were confirmed by ' H NMR and MS techniques . Their
antitumor activity against human hepatoma cells (BEL-7404 ) and mice melanoma cells (K111) were evaluated inwvitro by MTT
assay . Results We synthesized 9 compounds and all the compounds exhibited inhibitory activities against BEL-7404 and K111 .
Conclusion Compound 4b and compound 4e exhibit good invitro antitumor activity to human hepatoma cells (BEL-7404) .
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7.84(d,J=6.8 Hz,1H ,Ar-3'H).7.79(m ,1H ,Ar-4'-H),7. 68 (m ,1H ,Ar-5'-H),7. 62(d, J=8. 2 Hz ,1H ,Ar-
6'-H),8.14(s ,1H,-NH-CO-),3.78 (m ,1H ,Matrine-13-H ) ,2. 56-2. 29 (m ,2H , Matrine-14-H ) ,3. 49-3. 18
4a 82 402. 87 (m ,2H ,Matrine-17-H ) ,2. 20-1. 84 (m ,2H ,Matrine-12-H ) ,3. 39 (m ,1H ,Matrine-11-H) ,2. 78 (m ,1H ,Ma-
trine-6-H),1. 69(m,1H ,Matrine-5-H),1. 74 (m ,1H , Matrine-7-H ), 1. 56-1. 33 (m ,4H , Matrine-4 ,8-H ),
1.64-1.47 (m ,4H ,Matrine-3 ,9-H ) ,2. 53-2. 39 (m ,4H ,Matrine-2 ,10-H)

-

.87(d,J=6.5 Hz ,1H,Ar3-H),7. 64 (m ,1H ,Ar-4-H),7. 71 (m ,1H ,Ar-5'-H),7.95(d, J=8.4 Hz,1H,

Ar6'-H).8.22(s,1H,-NH-CO-),3.85(m,1H,13-H),2.67-2.31 (m ,2H , Matrine-14-H),1. 89-1. 57 (m ,
4b 84 447. 45 2H .Matrine-12-H),3.41(m ,1H ,Matrine-11-H ) ,3. 47-3. 19(m ,2H ,Matrine-17-H ) .1. 75 (m ,1 H , M atrine-
5-H),1.78(m ,1H ,Matrine-7-H),1. 56-1. 29 (m ,4H ,Matrine-4 ,8-H ) ,1. 54-1. 37 (m ,4H ,Matrine-3 ,9-H),
2.59-2.48(m ,4H ,Matrine-2 ,10-H) ,2. 62(m ,1 H ,Matrine-6-H )

8.67(s,1H,Ar2-H).8.46(d,J=5.3 Hz,1H ,Ar4"-H),8.17(m ,1H ,Ar-5-H),8.52(d,J=8.0 Hz,lH ,Ar
6'-H),8.06(s,1H ,-NH-CO-),3.71 (m,1H ,Matrime-13-H ), 2. 59-2. 33 (m ,2H , Matrine-14-H ) ,3. 46 (m ,
4c 78 413.74 1H ,Matrine-11-H),1. 95-1. 57(m ,2H ,Matrine-12-H) ,3. 41-3. 16 (m ,2H ,Matrine-17-H ) ,2. 56 (m ,1 H ,Ma-
trine-7-H) .,1. 68-1. 29(m .4 H .Matrine-4 ,8-H ) ,1. 56-1. 45 (m ,4H ,Matrine-3 ,9-H ) ,2. 62-2. 33 (m ,4H ,Ma-
trine-2 ,10-H)

8.53(s,1H ,Ar2-H),8.27(d,J=5.4 Hz ,1H ,Ar-4"-H),7.84(m ,1H ,Ar-5'-H) 8. 36(d,J=7.8 Hz ,lH ,Ar
6'-H),8.21 (s, 1H ,-NH-CO-),3.87 (m,1H ,Matrine-13-H ), 2. 54-2. 26 (m ,2H , Matrine-14-H ) ,3. 52 (m ,
4d 80 393. 69 1H ,Matrine-11-H) ,1.97-1. 68 (m ,2H , Matrine-12-H ), 3. 55-3. 92 (m ,2H , Matrine-17-H ) ,2. 49 (m , 1H ,
Matrine-6-H),1. 62(m ,1H ,Matrine-5-H),1. 71 (m ,1H ,Matrine-7-H ) ,1. 77-1. 34 (m ,4H ,Matrine-4 ,8-H) ,
1.57-1. 33(m ,4H ,Matrine-3 ,9-H) ,2. 54-2. 37 (m ,4H ,Matrine-2 ,10-H )

=

8.12(d,J=11.2 Hz,2H ,Ar-2' ,6'-H),7.59(d, J=5.6 Hz,2H.Ar-3",5-H).8.17 (s ,1H -NH-CO-),3. 77
(m,1H,Matrime-13-H),2.49-2.34 (m,2H ,Matrine-14-H ), 1. 98-1. 54 (m ,2H , M atrine-12-H ), 3. 44 (m ,
4e 86 403. 14 1H ,Matrine-11-H) ,3. 45-3. 14 (m ,2H ,Matrine-17-H) ,2. 67 (m .1 H ,Matrine-6-H ) ,1. 73 (m ,1 H .M atrine-5-
H),1.76(m,1H ,Matrine-7-H ),1. 63-1. 27 (m ,4H ,Matrine-4 ,8-H ) ,1. 56-1. 40 (m ,4H , Matrine-3 ,9-H ),

2.68-2.43(m ,4H ,Matrine-2 ,10-H)
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1H,-NH-CO-).3.91(m.1H .Matrime-13-H ).2.52-2. 34 (m,2H , Matrine-14-H ),1.92-1. 63 (m ,2H , Ma-
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1.74(m ,1H ,Matrine-7-H ) ,1. 58-1. 33 (m ,4H ,Matrine-4 ,8-H),1. 61-1. 42 (m ,4H ,Matrine-3 ,9-H ) ,2. 57-
2.39(m ,4H ,Matrine-2 ,10-H),2. 54 (m ,1 H ,Matrine-6-H )
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1H,-NH-CO-),3.77(m ,1H ,Matrime-13-H ), 2. 66-2. 37 (m ,2H , Matrine-14-H ) ,2. 01-1. 76 (m ,2H , Ma-
4g 76 381.63 trine-12-H),3. 41 (m ,1H ,Matrine-11-H ),3. 39-3. 16 (m ,2H ,Matrine-17-H ) ,1. 82 (m ,1H , M atrine-5-H ) ,
1.78(m ,1H ,Matrine-7-H ) ,1. 66-1. 47 (m ,4H ,Matrine-4 ,8-H ) ,1. 57-1. 40 (m ,4H ,Matrine-3 ,9-H ) ,2. 63-
2.41(m ,4H ,Matrine-2 ,10-H),2. 69(m ,1 H ,Matrine-6-H)

-

.91(d,J=11.5 Hz.,2H ,Ar-2' ,6'-H).,6.86(d,J=5.2 Hz,2H ,Ar-3".5-H),2.69(m ,2H ,Ph-CH2-H ) ,1. 62

(m,2H ,Bu-CH2-H),0. 96 (t+ .3H .,CH3-H),8. 08 (s ,1H ,-NH-CO-),3. 74 (m ,1 H ,Matrine-13-H ) ,2. 46-2. 33
4h 81 410. 56 (m ,2H ,Matrine-14-H),1. 87-1. 64 (m ,2H ,Matrine-12-H) ,3. 44 (m ,1 H ,Matrine-11-H),3. 59-3. 27 (m ,2H ,
Matrine-17-H ) ,2. 64 (m ,1H ,Matrine-6-H),1. 84 (m ,1H .Matrine-5-H ) ,1. 97 (m ,1H ,Matrine-7-H ) ,1. 57-
1.29(m ,4H ,Matrine-4 ,8-H),1. 61-1. 37 (m ,4H ,Matrine-3 ,9-H) ,2. 59-2. 43 (m ,4H ,Matrine-2 ,10-H)

-

.87(d,J=11.3 Hz ,.2H ,Ar-2' ,6'-H),7.43(d, J=5.2 Hz,2H,Ar-3',5-H),2. 76 (m ,1H ,Ph-CH-H),1. 29

(d,J=6.3 Hz.6H,CHs-H).8.21(s,1H ,-NH-CO-),3. 77 (m ,1H ,Matrine-13-H ) ,2. 63-2. 27 (m ,2H .Ma-
4i 85 410.73 trine-14-H),1. 94-1. 65(m ,2H ,Matrine-12-H) ,3. 52(m ,1H ,Matrine-11-H ) ,2. 47-3. 20 (m ,2H ,M atrine-17-
H).2.62(m ,1H ,Matrine-6-H),1. 71 (m ,1H ,Matrine-5-H),1. 76 (m ,1 H ,Matrine-7-H ) ,1. 61-1. 32(m ,4H ,
Matrine-4 .8-H),1.55-1. 46 (m ,4H .Matrine-3 .9-H ) ,2. 53-2. 45(m .4 H .M atrine-2 ,10-H)

(OD18), AllaE W ARpE e, fE— E Mm% 0. 25% B HBFAM (trypsin) ,DMSO ,MTT ;#§ R
JEEN DM TT 4588 &5 MR IE ., M (PBS)sMTT ¥ . PBS BLALS mg/mli&E
3.4 XA HWMHEEEFEIE.DMEM , 4G ML, TR ANV AR & 1026 + e B BR SN (SDS) 5%
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3.5 FEEAEM 96 FLANAERE FEAR .50 ml 4 s
3.6 FBRAE RS IERT DMSO 15
FIHEE R 1 me/ml (B, P PBS AE 1 ¢ 10 6
JERRE , A58V 100,10,1,0.1,0. 01 pg/mliy
FERRWR . TN 96 FLANRE RS =4, AL 10 p,
TR A AT 3K, 25 O IR DM SO
ARORFL AR BERR RS AN T 5 UL TR R Y
YA, 22 R AL UE R Ja BT T 1000 /N I

AR SR, 28 5 W i g 0 7 118500 4N i 2K
H , WM BB B % 2 X107 /ml B4R B o
AF) iR 96 FLANMUEE SRR b SR fL 90 pl, BT
37 "C.5% CO- AUMIRE IR %555 48 h s . ARfLJm
AMTT & (5 mg/m1)20 ml ,AkKLEAERE FERE ik
B34 h ZJEEUMA AR 100 pl, 7ERESR
B, M 570 nm 9 OD 1H., HR{E 0D
{ELTT AR S Ak B X 200 R A 1 5 =R 4 A
= (ZEXT YL oD — 5254l oD 1H /% H
STHRZH OD {H) X 100% ], SZu 455 03 2,

®2 ARREBRLEM AR IERRAOMEIEC

W BE (g /ml) W RE (g /ml)
ey e
100 10 1 0.1 0.01 100 10 1 0.1 0.01
BEL-7404 K111
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4c 43.5 27 .5 24 4 16 .3 8.2 4c 36 .1 20 .6 14 .3 6.8 5.7
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4g 25.3 10 .8 6.7 6.0 3.6 4g 12 .8 7.8 7.3 4.6 3.2
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AT S8, 11.6 9.4 3.4 2.5 2.1 AT S0, 13.1 10 .5 7.5 5.2 1.6
(5).33-34.
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