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[Abstract ] Objective To synthesize position 1 substituted sinomenine derivatives and study their anti-inflammatory ac-
tivity inwvitro . Methods A series of substituted sinomenine derivatives were prepared by bromination of sinomenine and Suzuki
coupling reaction on the A ring 1. All compounds were confirmed by ' H-NMR ,”* C-NMR and MS. The reporter gene method
was used to study the effect of sinomenine derivatives on NF-kB transcriptional activity . Results All the compounds obtained
with Suzuki coupling reaction exhibited better anti-inflammatory activity than the parent compound ,sinomenine . Conclusion
Two top performers ,4f and 4g ,can be used as drug candidates . A further study on those compounds will have significant impli-

cation for the development of rheumatoid arthritis drugs .
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% LC-MS
@) M+H)

"H-NMR(CDCl3,TMS)3

300 MHz,9.58(s,1H),7.42-7. 38 (m ,3H),7.16(dd, J=7.9,1.5 Hz,2H),6.60(s,1H),5.45(d, J=1.7 Hz,1H),

4a 62.2 406.67

4.43(d,J=15.5 Hz,1H),3.80(s,3H),3. 54 (s ,3H),3. 46 (dd , J/=9.0,6.0 Hz,2H),3. 05-2. 85(m ,1 H),2. 72(d,

J=3.4 Hz,2H),2.56(d, J=15.6 Hz,1H),2.49(s,3H),2.34(td, J=11.9,3.8 Hz,1H),2. 18 (m, J=24.7,

16.8,8.7 Hz,2H)

600 MHz,13.24(s,1H),7.19(dd , J=27.4,7.8 Hz,1H),7.13(d,J=7.7 Hz,1H),6.81(d, J=73.2 Hz,1H),6.55

4b 65.0 434.64

(s, 1H),5.35(s,1H) ,4.44(dd, J=15.6,7.3 Hz,1H),3.81(d, J=4.7 Hz,3H),3.54(s,1H),3.50(s,3H),3. 35

(d,J=9.2 Hz,1H),2.76(dd, J=19.6,5.7 Hz,1H),2.69(d, J=8.5 Hz,3H),2. 64-2. 57(m ,3H),2.45(d, J=
19.6 Hz,1H),2.35(d,J/=12.3 Hz.3H),2.31-2. 25(m ,2H) .2. 22(d, J=14.8 Hz.1H),2. 03(s ,1H).1. 87(s,2H)

400 MHz,10.59(s,1H),7.66(d, J=7.7 Hz,1H),7.50-7.55(m, J=15.8,8.1 Hz,2H),7.43-7.45(d, J=7.7 Hz,
4c 66.0 431.72 1H),6.52(s,1H),5.46(d,J=1.5 Hz,1H),4.42(d, J=15.5 Hz,1H),3.82(s,3H),3.56(s,3H),3.20(d, J=
32.0 Hz,3H),2.71-2. 62(m ,1H),2. 59-2. 49 (m ,2H ) ,2. 35(s ,3H),2. 19-2. 08 (m ,1H ) ,2. 07-1. 98 (m ,2H)

600 MHz,12.85(s,1H),7.28-7.26(m ,2H),7.06(d,J=7.9 Hz.,2H),6.64(s,1H),5.40(s,1H),4.43-4.45(m , J=

4d 87.3 474.78

44.3.,15.6 Hz,1H).3.88(s,1H),3.82(s,3H).3.55(s,3H),3.46(s,1H).3.34(d, J=11.4 Hz,1H),2.98-3.02

(m,J=19.5,5.6 Hz,1H).,2.75(d, J=21.3 Hz,1H).,2.70(dd, J=13.0,5.3 Hz.2H),2.68(s,3H),2. 56 (t, J=
15.8 Hz,2H),2. 25-2. 21 (m ,2H),1. 31-1. 26 (m ,3H)

400 MHz,12.95(s . 1H).7.36(t.J=7.9 Hz.1H).6.93(dd,J=8.3.,2.2 Hz,1H).6.74-6.70(m ,2H ) .6.65(s,1H),

4e 73.9 436.70

5.44(s,1H),4.44(d,J=15.5 Hz,1H),3.89(s,1H),3.84(s,3H),3.81(s,3H),3.55(s,3H),3.48(s,1H),3. 33

d,Jj=11.7 Hz,1H),3.03(dd, J=19.6,5.6 Hz,1H),2.77(d,J=19.6 Hz,1H),2.67(d,J=19.1 Hz,4H),2. 55

(d,J=13.5 Hz,2H),2. 25-2. 19(m ,2H)

300 MHz,9.59(s,1H),6.59(s,1H),6.46(t, J=2.3 Hz,1H),6.32(d,J=2.3 Hz,2H),5.44(d, J=2.0 Hz,1H),
4f 72.4 466.69 4.42(d,J=15.5 Hz,1H),3.81(d,J=4.5 Hz,9H),3.50(d, J=15.1 Hz,3H),3.28-3.20(m,2H),2. 77 (t, J=
17.2 Hz,2H),2.63-2.57(m ,1H),2.53(d, J=15.5 Hz,1H),2.40(s ,3H),2. 26-2. 16 (m ,1H),2. 07-2. 02(m ,2H)

400 MHz,13.15(s ,1H),6.86(t, J=8.9 Hz,1H),6.69(d,J=5.6 Hz,2H),6.62(s,1H),5.36(d,/=11.5 Hz,1H),

4g  63.0 442.70
(s,2H)

4.43(d,J=15.5 Hz,1H),3.85(s,3H),3.56(d, J=9.8 Hz,3H),3.49(s,1H),3.36(d, J=11.7 Hz,1H),3.00
(dd,J=19.5,5.7 Hz,1H).2.70(d,3H).2.61(d,J=15.6 Hz,1H),2.50(d,J=12.9 Hz,1H),2.27(s,2H).1. 27

600 MHz,12.85(s,1H),7.28-7.26(m ,2H),7.06(d, J=7.9 Hz,2H),6.64(s,1H),5.40(s,1H),4.43-4. 45 (m , J=

4h 85.5 434.65

44.3,15.6 Hz,1H).3.88(s,1H),3.82(s,3H).3.55(s,3H),3.46(s,1H),3.34(d,J=11.4 Hz,1H),2.98-3.02

(m,J=19.5,5.6 Hz,1H),2.75(d, J=21.3 Hz,1H),2.70(dd, J=13.0,5.3 Hz,2H),2.68(s,3H),2. 56 (t, J=
15.8 Hz,2H),2.25-2. 21 (m ,2H),1. 31-1. 26 (m ,3H)

400 M Hz,10.57(s,1H),7. 28-7.25(m ,2H),7.20(d, J=8.5 Hz,1H),6.54(s,1H),5.46(s,1H),4.42(d, J=15.5
4i 81.1 490.53 Hz,lH),3.81(s,3H),3.54(s,3H),3.21(d,J=36.2 Hz,2H),2.64-2.69(m, J=22.5,16.1 Hz,2H),2. 55-2. 45
(m,2H),2.37(s,3H),2.17-2.13(m ,1H),2. 0-1. 92(m ,2H)

400 MHz.,12.66(s,1H),8.12(d, J=8.1 Hz.,2H).,7.25(d, J=8.1 Hz,2H).6.65(s,1H).,5. 44(s,1H ) ,4. 46-4. 39

4j  56.2 464.24

(m,3H),3.84(s,3H),3. 54 (s ,Hz,3H),3.47(s ,1H),3.35(d,J=12.0 Hz,1H),3.03(dd, J=19.5,5.6 Hz,1H),

2.67(d,J=7.8 Hz,3H),2.57(t,J=12.5 Hz,2H),2. 29-2. 23(m ,2H),1.42(t,J=7.1 Hz,3H)

400 M Hz,13.10(s,1H),7.06(d, J=8.5 Hz,2H),6.95(d, J=8.5 Hz,2H),6.64(s,1H),5.42(s,1H),4. 44, J=

4k 93.1 450.63

15.6 Hz,1H).4.06-4.11(m . J=7.0 Hz.2H),3.88(s,1H),3.82(s,3H),3.56(s,3H).,3.48(s.,1H),3.32(d, J=

11.6 Hz,1H),3.00(dd, J=19.5,5.5 Hz,1H),2.74(d, J=19.7 Hz,1H),2.67(s,3H),2.57(d, J=15.6 Hz,
2H),2.22(dd, J=20.2,8.4 Hz,2H),1.46(t,J=7.0 Hz,3H)
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&EEx1)

% LC-MS
) M+HT)

'"H-NMR(CDCl3,TMS)d

400 MHz,13.39(s,1H),7.16-7.09 (m ,3H),6.62(s,1H),6.20(s,1H),5.36(s,1H),4.44(d, J=15.5 Hz,1H),
3.86(d,Jj=12.8 Hz,3H),3.56(s,3H),3.49(s,1H),3.34(d,/=11.7 Hz,1H),2.95(dd, J=19.4,5.7 Hz,1H),
2.69(d,J=15.6 Hz,3H),2.64-2.58 (m ,1H),2.55-2.49(m ,1H),2.18-2. 31 (m, J= 26.3,17.8,9.4 Hz,2H),

41 77.3 424.54
1.86(s,2H)

300 MHz,9.57(s,1H),7.31-7.19(m ,3H) ,7. 08-6. 89 (m ,1 H) ,6. 49-6. 48(d ,1H) ,5. 40(dd , J/=14.5,12. 4 Hz,1H),
4.39-4.45(m, J=15.6,2.3 Hz,1H),3.77(d, J=1.8 Hz,3H),3.47(d, J=10.2 Hz,3H),3.44-3.31 (m ,2H),
2.83-2.90(m, j=10.4 Hz,1H),2.51-2.60(m, J=17.4,10.8 Hz,2H),2.44(d,J=6.7 Hz,3H),2.38-2.27 (m,

4m 76 .0 420.59

2H),2.22-2.08(m ,3H),1.91(s,2H)

300 MHz,9.67(d, Jj=102.1 Hz,1H),7.95-8.03(m ,J=13.1,7.7,1.2 Hz,1H),7.72-7. 62 (m ,1H),7. 57-7. 49 (m ,

4n 78.4 434.54

1H),7.33-7.11(m ,1H) ,6. 54(dd , J=21.1,15. 3 Hz,1H),5.40(dd, J=9.5,1.8 Hz,1H) .,4.41(dd, J=15.6,9.9

Hz,1H),3.80(d,J=10.9 Hz,3H),3.52(dd, J=15.3,10.3 Hz,3H),3.25-3.11(m ,2H),2.71(dd , J=28.1,11. 7
Hz,1H),2.43-2.53(m, J=18.2,14.5,6.1 Hz,2H),2. 35-2. 20(m ,3H ) ,2. 24-2. 13(m ,2H ) ,2. 10-1. 96 (m ,2H )
400 MHz,12.77(s,1H),7.75(d, J=8.3 Hz,2H),7.57 (s ,1H),7.27-7.24 (m ,1H),7.20-7. 18 (m ,2H ) ,6. 65 (s,

40 48.7 500.70

1H),5.47(s,1H) ,4.45(d,J=15.5 Hz,1H),4.18(q, J=6.9 Hz,2H),3.81(s,3H),3.56(s,3H),3.17(d, J=

20.7 Hz,2H),2.71(dd, J=26.6,15.1 Hz,2H),2. 55(t, J=15.9 Hz,2H),2.32(s,3H),2.16-2. 23(m , J=12.0,
3.4 Hz,1H),1.99-2.08(m , J=12.5,7.9 Hz,2H),1.50(t,/=7.0 Hz,3H)

500 MHz,12.78(s ,1H),7.96-7.89(m ,2H),7. 58-7. 47(m ,2H),7. 41-7. 27(m ,2H) ,7. 18-7. 21 (m , J=12. 4 ,5. 2 Hz,
1H),6.66(d,J=4.7 Hz,1H),5.36(dd, Jj=17.0,2.0 Hz,1H),4.48(dd, Jj=15.5,5.0 Hz,1H),3.80(d, J=4.9

4p 73.7 456.75

Hz,3H),3.57(d,J=29.5 Hz,3H),3. 35-3.22(m ,2H),2.85(d, J=12.0 Hz,1H),2. 58 (t, J=9.8 Hz,1H),2. 44-

2.47(m,J=11.3,3.8 Hz,1H),2.40-2. 30(m ,3H).2. 25(s,1H).2. 21-2. 13(m ,2H)
400 M Hz,10.41(s,1H),6.86(d,J=7.9 Hz,1H),6.64-6.60(m,2H),6.56(s,1H),6.01(s,2H),5.45(d.,J=1.7
Hz.1H).,4.42(d,J=15.5 Hz,1H),3.80(s,3H),3.54(s.3H).3.31(d,J=29.7 Hz,2H),2.77(d, J=14.6 Hz,

4q 93.3 450.72
2.14-2.00(m ,2H)

1H),2.71(s,1H),2.62(dd, J=18.8,5.2 Hz,1H),2.54(d, J=15.6 Hz,1H),2.43(s,3H),2. 23-2. 18 (m ,1H),
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(LPS) R A AL ZH 75 A5 I Hij 5 224 A 40 Ji 2 1 o
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7% (Luciferase Assay )TN 10 5% H- 70 Hr £l
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21 5 (N jif/ﬁ! Fold)
EHA 1.18+0.22
FERIZ (LPS) 5.1840.98
T A 4.41+1.55
L&Y 4a 1.0840.08
k&% 4b 1.3940.20
L&Y e 0.86+0.60
k&Y 4d 1.2340.67
L&Y de 2.13+3.06

a4t 0.5940.14 *

L&Y g 0.44+0.38 *
k&Y 4h 0.9640.58
k&Y 4i 1.3240 .45
L&Y 4 0.7440 .58
&Y 4k 1.484+0.12
k&Y 4 2.28+0 .83
L&Y 4m 1.19+2.07
k&Y 4n 0.61+0.08
k&Y 40 1.0440.89
k&Y 4p 1.1740 .40
k&Y 4q 1.1740 .40
A% c-1-22 0.46+0.20
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