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Synthesis of N-substituted sinomenine derivatives and its inhibitory effect against NF-kB transcriptional activity
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[ Abstract ]  Objective ~ To design and synthesize a series of sinomenine derivatives and to investigate their anti-
inflammation activities in witro. Methods Nine sinomenine derivatives were synthesized via demethylate of N atom,
nucleophilic substitution and classical Click Reaction using sinomenine as the starting material. The target compounds were
evaluated for their influence on NF-xB transcriptional activity in vitro. Results All the synthesized compounds were reported
for the first time, and they were confirmed by ! HNMR and I.C-MS. Biological studies showed that all the synthetic derivatives
exhibited certain inhibitory effect against NF-kB transfection in vitro, but was weaker than that of sinomenine. Conclusion
Replacing N-methyl with large group or long side chain on nitrogen atom may weaken the anti-inflammatory activity of
sinomenine,
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Fig 2 Synthesis route of the target compounds

rt: Room temprature; DMSQO: Dimethyl sulfoxide
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Table 1 Physical characteristics of title compounds

Yield m. p. THNMR LC-MS
Compd. R
0 0/°C (CDCl3) [M+H]+
F1 4-F 66 185.4-187.0 6.59-7.37 (7H, m, Ar-H), 5.44 (2H, s, H-20), 4. 24-5. 27(2H, dd, J=15.9 Hz,  505.2

H-17), 3. 80(3H, s, H-3), 3.45(1H, s, H-8), 3.41(3H, s, H-7), 3.11-3. 21
(ZH, s, H-5), 2.69-3. 11(2H, m, H-10), 2. 46-2. 54(2H, m, H-16), 2. 35-2. 41
(I1H, m, H-9), 2.00-2.17 (1H, m, H-14)

F2 2-Br 59 186.1-187. 8

f=2}

. 66-7.53 (7TH, m, Ar-H), 5.58 (2H, s, H-20), 4. 27-5. 43(2H, dd, J=15.9 Hz, 565. 1
H-17), 3.80(3H, s, H-3), 3.46(1H, s, H-8), 3. 44(3H, s, H-7), 3. 15-3. 27

(2H, s, H-5), 2. 73-3. 17(2H, m, H-10), 2. 48-2. 59(2H, m, H-16), 2. 46-2. 49

(1H, m, H-9), 2.32-2. 37 (1H, m, H-14)

w1
o2}

F3 3-Cl 76 184. 6-186. ¢ .61-7.65(7H, m, Ar-H), 5.58 (2H, s, H-20), 4. 31-5. 35(2H, dd, J=15.9 Hz, 521.1
H-17), 3. 81(3H, s, H-3), 3. 48(1H, s, H-8), 3. 46(3H, s, H-7), 3. 21-3. 33
(ZH, s, H-5), 2. 77-3. 16(2H, m, H-10), 2. 54-2. 69(2H, m, H-16), 2. 47-2. 51

(1H, m, H-9), 2.03-2. 22(1H, m, H-14)

F4 4-NO; 58 188. 3-189. 8

[z}

.51-7.32 (TH, m, Ar-HD, 5. 56 (2H, s, H-20), 4. 36-5. 38(2H, dd, J=15.9 Hz, 532.2
H-17), 3.82(3H, s, H-3), 3.52(1H, s, H-8), 3. 48(3H, s,H-7), 3. 19-3. 27

(2H, s, H-5), 2. 54-3. 18(2H, m, H-10), 2. 47-2. 58(2H, m, H-16), 2. 27-2. 46

(1H, m, H-9, 2.12-2. 21 (1H, m, H-14)

F5 3-CHs 62 183. 3-184. 6

(2}

.43-7.33 (TH, m, Ar-H), 5. 27 (2H, s, H-20), 4. 21-5. 22(2H, dd, J=15.9 Hz, 501. 2
H-17), 3.75(3H, s, H-3), 3. 42(1H, s, H-8), 3. 40(3H, s, H-7), 3.17-3. 26 (2H,

s H-5), 2. 62-3. 09(2H, m, H-10), 2. 46-2. 54(2H, m, H-16), 2. 52(3H, m,
Ar-CH3),2. 32-2. 44(1H, m, H-9), 2.05-2. 16 (1H, m, H-14)

F6 2-CN 62 185.7-187. 2

(=2}

. 53-7.41(7H, m, Ar-H), 5. 35 (2H, s, H-20), 4. 22-5. 28(2H, dd, J=15.9 Hz, 512.2
H-17), 3. 79(3H, s, H-3), 3. 46(1H, s, H-8), 3.41(3H, s, H-7), 3.19-3. 35
(2H, s, H-5), 2.72-3. 09(2ZH, m, H-10), 2. 42-2. 63(2H, m, H-16), 2. 41-2. 49
(1H, m, H-9), 2.02-2. 23(1H, m, H-14)

F7 2-F 71 184. 6-186. 5

(=2}

.46-7.29 (TH, m, Ar-HD, 5. 25 (2H, s, H-20), 4. 23-519(2H, dd, J=15.9 Hz, 505. 2
H-17), 3.74(3H, s, H-3), 3.36(1H, s, H-8), 3. 41(3H, s, H-7), 3. 11-3. 29

(2H., s, H-5), 2. 64-3. 09(2H, m, H-10), 2. 41-2. 57(2H, m, H-16), 2. 31-2. 48

(IH, m, H-9), 2.03-2.17 (1H, m, H-14)

I8 4-CN 69 187. 2-188. 7

o

.57-7.39 (TH, m, Ar-H), 5.46 (2H, s, H-20), 4. 38-5. 34(2H, dd, J=15.9 Hz, 512.2
H-17), 3.81(3H, s, H-3), 3.48(1H, s, H-8), 3. 42(3H, s, H-7), 3. 12-3. 25

(2H, s, H-5), 2.51-3. 12(2H, m, H-10), 2. 43-2. 51(2H, m, H-16), 2. 22-2. 46

(1H, m, H-9), 2.13-2. 20 (1H, m, H-14)

9 3-Br

ol
[$21
—_
oo
9

5.5-187.1

(=2}

. 61-7.57 (TH, m, Ar-H), 5. 51 (2H, s, H-20), 4. 265. 42(2H, dd, J=15.9 Hz.
H-17), 3. 80(3H, s, H-3), 3.45(1H, s, H-8), 3. 44(3H, s, H-7), 3. 15-3. 27

w1
(=2}
331
—

(ZH, s, H-5), 2.72-3. 16(2ZH, m, H-10), 2. 48-2. 59(2H, m, H-16), 2. 46-2. 49
(1H, m, H-9), 2.32-2.37 (1H, m, H-14)

2.2 1T-BLF A FHEMD e & ff BikREAl BB AIEESY pH b 9. 505 300 mL X3 ZEH. &
PEH V7B B 175U e (2) 72 25 0 BRIRIE  JFSRDN)Z - JOKBRER SN T M8 S U  ZEBRVA R - Bk
70 mL HOER IR 6 hy JOBISEREMABRERGIK  EATRIAR G R 17- B BT R (3D 2. 6 g, R
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43%, m.p. 163. 2~164. 8°C; '"HNMR (CDCly) :
6.51~6.64 (2H, d, J=8.4 Hz, H-1, H-2), 5. 46
(1H, s, H8), 2.45~4.41 (2H, dd, J=15.6
Hz, H-5), 3.83 (3H, s, 3-OCH,), 3.53 (3H, s,
7-OCH;), 2. 95~3.02 (2H, m, H-10), 2. 74-2. 87
(2H, m, H-16), 2.36 ~2. 46 (1H, m, H-9),
2.15 (1H, m, H-14), 1.91~1.94 (2H, m,
H-15),

2.3 1TBFPRAIT- R FAAFHEA DA E K
17-Jd H L5 AR (3) 2.6 g (0. 008 mol) JERR &4
0.8 g (0.008 mol) Jn A =i, 5 E 200 mL Z il
TN IR B3 . BRI 2. 8 g (0. 024 mol) ¥
F 100 mL Z G I A LR OB . 1 h i o¢
BB O 3 he O T BE S UE . ZE BRI R L kIR 2
B e Ak R 17-Jd A B 17-e N 5 iR (4)
1.8 g, "% 65%, m. p. 165.4~167. 2°C; 'HNMR
(CDCly): 6.51~6.65 (2H, d, J=8.4 Hz, H1,
H-2), 5.48 (1H, s, H-8), 2.43~4. 38 (2H, dd,
J=15.6 Hz, H-5), 3.81 (3H, s, 3-OCH,), 3.51
(3H, s, 7-OCH;), 3.41~3.43 (2H, m, H-17),
2.98~3.05 (2H, m, H-10), 2.75~2. 87 (2H,
m, H-16), 2. 37 ~2. 48 (1H, m, H-9, 2. 31
(1H, s, H-19), 2.17 (1H, m, H-14),1. 92~1. 96
(2H, m, H-15),

2.4 17T-BLF A-17-(1-f & F A-1,2,3-=vk-4-F
) F kR (F3) 6 41 & FRIUE RN 73 mg
(0. 35 mmoD) . & &M 24 mg (0. 36 mmol) I A
T, S 10 mL —H LR, == R R ) 1 I
Nt . WH BRI 17- F - 1774 e 3 55 ik
(4) 100 mg (0. 27 mmoD) . PrIF ML EREN 14 mg, HIK
BRERHT 20 mg o F 1 mL /KA , s i A 3 52
OB 4682 W 5 he W85, H 100 mL &
1545 SRV A 2 4 WS S R 4 T K AN
JKE 60 mLX 3, To/KBREREN TR A7 2 1 U8 78 R
VR o R AT JE AT AR AR B R R 17-JId Y - 17-(1- ]
SRR, 2, 3-=h-4-F B FH R (F3) 107 mg, 7=
R T76%., LAY F1,F2 F4~F9 H LI [A] i Bt v
NAFEARHE I B P A AR B AR R

2.5 ARIMIPHE A F (NF)-«B % 3 7&H 5 5l
SR R A 6 PR ok I H AR Ak & W1 X LPS i &
RAW264. 7 4fififl NF-xB % 5% 5 MR 5200, 55 S5 4R 15

AR 2 et promea XU S5 3B KG A 4 4
A4, I GloMax ™ 20/20" Luminometry System ¢
JCAIASCI 1 52 K PO CRBELL M NS S IR
ity 2 i, TR T LU AR D T2 o, I 2R I 3R
2. Fra iy BERAE & PRI NE-«B % g2y BAy
— & AN HIE T (B PR T el i TR

®2 BRUEUXEZESS/NRERMARZ
& F NF-xB ¥ R & R0
Tab 2 Effects of target compounds on NF-xB
transcriptional activity in LPS-stimulated RAW264. 7 cells
n=3, ks

Relative NF-kB activity

Group
(NF-xB/TK, fold)
Control 1.184+0. 37
LPS 11.26+2. 52 *

Sinomenine 4, 4141, 550848

F1 10. 0745, 5044
F2 7.934+0, 7284
F3 8.08+0, 0844
F4 7.46+0, 2004
Fs 9.19+2, 0744
F6 11. 680, 4284
F7 9.65£0, 9144
F8 9.09+5, 5644
F9 8.54+7, 7004

LPS: Lipopolysaccharide. ** P<C0. 01 vs control; ~*P<C
0.01 vs LPS

3 i i

IR TR A= 0 1) 5 I T 45 22 (EL LA 2L
KAWTHH ARG, AT TN 5T 1718
Wi I ARAS 16 PR AT AR ) O 3 RO R
Wroe.

AR A — s S T ik B A T — T
BRAT A AT FHIRAL B RR N py B3 iR
BEAME R AP R-1-A LA e m. hTH
TR 1 A s e M R L T L5 TR A R
PR RAZ IS L A R 7 0 7 PR - A R T 5 P I
FEBEITIFFATRE T 1 PR 73k — Flofs By s 5L Ay
INIEORIP, — BRI AT SO SEER AR
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