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Design, synthesis, and in vitro anti-inflammatory activity of novel Matrine

derivatives
LU Yifei', SONG Jia’, SHEN Hongxia', ZHAO Qingjie'*(1. School of Pharmacy, Fujian University of Traditional Chinese
Medicine, Fuzhou 350100 China; 2. School of Pharmacy, Naval Medical University, Shanghai 200433 China)

[Abstract] Objective The alkaloids contained in the Chinese herb Sophora flavescens have good anti-inflammatory
activity. To investigate the structure-activity relationship between the novel Matrine and the anti-inflammatory activity by
modifying the structure of Matrine . Methods Fourteen novel Matrine derivatives were obtained by chemical modification using
Matrine as the lead compound with Matrine and M19 as positive controls. The cytotoxicity of Matrine derivatives against
RAW264.7 cells was detected by the Cell Counting Kit 8 (CCK8) assay, and the relative amount of Nitric Oxide (NO) produced
by Matrine derivatives against Lipopolysaccharide (LPS)-induced inflammation model of RAW264.7 cells was detected using an
NO assay kit. The Enzyme-Linked Immunosorbent Assay (ELISA) d was used to detect the secretion of Interleukin-6 (IL-6) and
Tumor Necrosis Factor Alpha (TNF-a) by Matrine derivatives in LPS-induced inflammation model of RAW264.7 cells. Results  The
novel Matrine derivatives all exhibited lower cytotoxicity compared with M19. The NO inhibition rates of the novel Matrine
derivatives were all higher than that of Matrine, and some were higher than that of M19, with compound A12 having the highest NO
inhibition rate. Compounds A11 and A12 showed higher IL-6 inhibition than the control M19. Additionally, compound A12 had
higher TNF-o inhibition than the control M19. Conclusion Compound A12 inhibited the strongest inhibition of NO, IL-6 and
TNF-a release and had the best anti-inflammatory activity, which provided an important lead compound for this subsequent in-depth
study.

[Key words] Matrine; Derivatives; Synthesis; Structure-Activity Relationship; /n Vitro Anti-inflammatory Activity
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A6:R=2-Br; A13:R=3-CN;

A7:R=3-Br; A14:R=4-CN;
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FiE, HOBt(165.79 mg, 1.23 mmol) . DIC(154.85 mg,
1.23 mmol) #1 3-3 A 12 (171.91 mg, 1.23 mmol),
FIBEHE 1 h, AT Sml W kL&
VI(120.03 mg, 0.41 mmol), = L FEid % . TLC
T - HIEE=10 ¢ 1, viv, 240 Sl B (5) T
TN N SE S SR ROV . R ZE T, A 50 ml iR
FRR R S AN A W, 1 — 5 F % (3% 100 ml) #E B,
G IFA P, FR S AR R, JCK R R AN
T, U8, WORZE T, AR E T (A b -
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32 ARINERHR
321 ESIATAYINT RAW264.7 B4 aEE:

YA KRS B HAS T 5 K,
Y AL TR BE Ry 2%10° N/ml, 7E 96 FLAR 1) 41 &
JA 150 pl PBS, 25 40 i1 A 100 pl DMEM(%
10%FBS ), X FEZH FISZEGLH YA 100 wl 41 AR
(2x10° A~/ml), # 96 FLAR B F A ALk i 3246 H,
TE 37 C. 5% CO, 551 FHi SR 14 he HEFRA AT,

#£1 ESWITEY HR-MS F1'H-NMR, “C-NMR #1#

e
(%)

HR-MS(ESI)
[M+H]"
THRE/AISE

R (8 ppm)

VI

Al

A2

A3

A4

AS

76.3

72.7

66.4

78.3

49.9

54.7

"H NMR (600 MHz, DMSO-d6)8 5.41(dd, J=13.0, 4.3 Hz, 1H), 4.23-4.18(m, 1H), 3.62(s, 1H), 3.44—
3.37(m, 3H), 3.14(dd, J=19.3, 4.4 Hz, 1H), 3.11-3.07(m, 1H), 3.06-2.99(m, 2H), 2.79-2.73(m, 2H),
2.64(dd, J=18.1, 10.0 Hz, 1H), 2.13(t, J/=15.3 Hz, 2H), 2.03(dd, J=42.2, 12.1 Hz, 3H), 1.77(dd, J=24.1,
294.1998/294.1984 g o 1, 4H), 1.67(t, J=14.9 Hz, 4H), 1.55(dd, J=15.9, 11.5 Hz, 1H). °C NMR(151 MHz, DMSO-d6)3
196.37, 62.94, 54.75, 54.57, 54.49, 48.81, 45.70, 44.70, 42.05, 33.55, 26.35, 26.08, 24.88, 23.42, 18.63,
18.05.

"H NMR (600 MHz, CDCl;)$ 8.28(t, J=5.8 Hz, 1H), 7.77(d, J=7.9 Hz, 1H), 7.70(dd, J=9.5, 2.0 Hz, 1H),
7.39(td, J=8.0, 5.7 Hz, 1H), 7.17(td, J=8.3, 2.5 Hz, 1H), 5.80(dd, J=13.7, 4.4 Hz, 1H), 4.79(dd, J=17.6,
9.3 Hz, 1H), 3.64(dt, J=13.6, 5.6 Hz, 1H), 3.57(d, J=11.7 Hz, 1H), 3.53(d, J/=11.9 Hz, 1H), 3.46(t, J=13.6
Hz, 1H), 3.20(s, 1H), 3.13(dt, /=18.4, 2.8 Hz, 1H), 2.97(dd, J/=18.4, 5.1 Hz, 1H), 2.84(ddd, /=13.8, 11.1,
6.1 Hz, 1H), 2.75(t, J=12.8 Hz, 2H), 2.57(dd, J=10.4, 5.1 Hz, 1H), 2.34-2.23(m, 2H), 2.18(t, /=14.7 Hz,
2H), 2.07(d, J=14.7 Hz, 1H), 1.94(d, J=14.1 Hz, 1H), 1.89-1.85(m, 1H), 1.81(td, /=9.4, 4.5 Hz, 2H),
1.72(d, J=15.2 Hz, 1H), 1.61(dd, J=22.6, 12.2 Hz, 2H). *C NMR(151 MHz, CDCl;)$ 199.37, 166.76,
162.81(d, J=246.7 Hz), 136.19(d, J/=6.8 Hz), 130.10(d, J=7.8 Hz), 122.91, 118.46(d, /=21.3 Hz),
114.69(d, J=23.0 Hz), 64.82, 56.57, 56.42, 52.97, 48.34, 45.38, 42.13, 41.51, 33.84, 28.31, 27.94, 25.61,
24.36, 18.98, 18.49.

"H NMR (600 MHz, CDCl;)$ 8.23(t, J=5.7 Hz, 1H), 7.98(dd, J=8.8, 5.3 Hz, 2H), 7.09(t, /=8.6 Hz, 2H),
5.79(dd, J=13.7,4.4 Hz, 1H), 4.76(dd, J/=17.4,9.3 Hz, 1H), 3.61(dt, J=13.5, 5.8 Hz, 1H), 3.57(d, J=11.9
Hz, 1H), 3.53(d, J=11.5 Hz, 1H), 3.45(t, J=13.6 Hz, 1H), 3.21(s, 1H), 3.13(d, J=2.5 Hz, 1H), 2.98(dd,
J=18.4,5.0 Hz, 1H), 2.90-2.84(m, 1H), 2.76(t, J=12.7 Hz, 2H), 2.55(dd, /=12.0, 7.1 Hz, 1H),
2.29-2.22(m, 2H), 2.17(dd, J=17.9, 14.2 Hz, 2H), 2.06(d, J=14.4 Hz, 1H), 1.96-1.91(m, 1H),
1.90-1.86(m, 1H), 1.84-1.79(m, 2H), 1.72(d, J=15.0 Hz, 1H), 1.65-1.59(m, 2H). *C NMR(151 MHz,
CDCl;)8 199.31, 167.48, 164.93(d, J=251.9 Hz), 129.82(d, J=8.7 Hz), 115.50(d, J=21.8 Hz), 64.84,
56.57, 56.42, 53.02, 48.36, 45.37, 42.09, 41.59, 33.84, 28.30, 28.04, 25.58, 24.31, 18.98, 18.49.

'H NMR (600 MHz, CDCl5)$ 7.57(dd, J=7.5, 1.7 Hz, 1H), 7.38(d, J=6.6 Hz, 1H), 7.32(dt, J=16.2, 7.4 Hz,
3H), 5.71(d, J=9.2 Hz, 1H), 4.66(d, J=11.4 Hz, 1H), 3.65-3.49(m, 4H), 3.20(s, 1H), 3.11(d, J=18.4 Hz,
1H), 3.07-3.01(m, 1H), 2.96(d, J=18.6 Hz, 1H), 2.69(t, J=12.8 Hz, 2H), 2.50(s, 1H), 2.24(d, J=11.6 Hz,
1H), 2.13(dd, J=34.0, 17.2 Hz, 4H), 1.91(d, J/=13.9 Hz, 2H), 1.79(dd, J/=21.9, 11.8 Hz, 3H), 1.71(d,
J=15.3 Hz, 1H), 1.61(t, J/=14.4 Hz, IH). "C NMR(151 MHz, CDCl;)5 198.84, 167.51, 135.31, 131.24,
130.58, 130.15, 129.75, 127.14, 64.90, 56.37, 56.20, 53.81, 48.80, 45.59, 42.52, 41.40, 34.03, 28.15, 27.97,
25.72, 24.55, 19.00, 18.52.

'"H NMR (600 MHz, CDCl;)5 8.25(s, 1H), 7.96(s, 1H), 7.85(d, J=7.7 Hz, 1H), 7.45(d, J=8.0 Hz, 1H),
7.36(t,J=7.9 Hz, 1H), 5.79(dd, J=13.8, 4.3 Hz, 1H), 4.79(dd, J=17.1, 9.0 Hz, 1H), 3.65-3.60(m, 1H),
3.56(dd, J/=20.0, 11.8 Hz, 2H), 3.47(t, J=13.5 Hz, 1H), 3.21(s, 1H), 3.12(d, J=18.3 Hz, 1H), 2.99(dd,
J=18.4,4.9 Hz, 1H), 2.91-2.85(m, 1H), 2.75(t, J=12.5 Hz, 2H), 2.56(d, J=4.4 Hz, 1H), 2.27(t, J=11.4 Hz,
2H), 2.17(dd, J=13.3, 4.4 Hz, 2H), 2.06(d, J =14.4 Hz, 1H), 1.93(d, J=14.3 Hz, 1H), 1.88(d, J=11.0 Hz,
1H), 1.80(td, J=14.6, 4.5 Hz, 2H), 1.72(d, J=15.2 Hz, 1H), 1.64-1.59(m, 2H). *C NMR(151 MHz,
CDCl3)8 199.31, 166.92, 135.60, 134.71, 131.60, 129.83, 127.87, 125.38, 64.86, 56.56, 56.43, 53.05, 48.39,
45.39,42.04, 41.66, 33.85, 28.29, 27.93, 25.61, 24.36, 18.98, 18.50.

'H NMR (600 MHz, CDCl;)& 8.22(s, 1H), 7.90(d, J=8.5 Hz, 2H), 7.40(d, J=8.5 Hz, 2H), 5.80(dd, /=13.9,
4.4 Hz, 1H), 4.76(dd, J=17.7, 8.7 Hz, 1H), 3.61(dd, J=12.7, 7.2 Hz, 2H), 3.56(d, J=11.3 Hz, 1H), 3.46(t,
J=13.6 Hz, 1H), 3.22(s, 1H), 3.12(d, J=18.6 Hz, 1H), 2.99(dd, J=18.4, 5.1 Hz, 1H), 2.93(ddd, J=13.8,
10.8, 6.3 Hz, 1H), 2.76(t, J=12.7 Hz, 2H), 2.56(d, J=4.7 Hz, 1H), 2.30-2.22(m, 2H), 2.19-2.13(m, 2H),
2.06(s, 1H), 1.95(d, J=13.6 Hz, 1H), 1.90(d, J=11.5 Hz, 1H), 1.81(dd, J=10.4, 5.5 Hz, 2H), 1.73(d,
J=15.0 Hz, 1H), 1.67-1.61(m, 2H). *C NMR(151 MHz, CDCl;)& 199.37, 167.77, 138.15, 131.81, 128.91,
128.86, 65.01, 56.64, 56.50, 53.08, 48.39, 45.31, 42.04, 41.81, 33.85, 28.31, 27.95, 25.61, 24.35, 19.00,
18.52.

416.2166/416.2169

416.2166/416.2166

432.1871/432.1900

432.1871/432.1892

432.1871/432.1898
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(&R D

e
(%)

HR-MS(ESI)
[M+H]* Tt g (8 ppm)
A/

A6

A7

A8

A9

Al10

All

Al2

Al13

Al4

53.4

44.6

44.6

72.9

40.9

50.7

69.5

74.0

'H NMR (600 MHz, CDCl,)$ 7.57(dd, /=8.0, 0.9 Hz, 1H), 7.47(dd, J=7.6, 1.6 Hz, 1H), 7.34(td, J=7.5, 1.0
Hz, 1H), 7.28-7.25(m, 2H), 5.71(dd, J=13.5, 4.5 Hz, 1H), 4.65-4.58(m, 1H), 3.59(dd, J=20.0, 8.6 Hz,
2H), 3.56-3.46(m, 2H), 3.22(s, 1H), 3.12(dd, J=18.4, 5.1 Hz, 1H), 3.08-3.04(m, 1H), 2.95(dd, J=18.3,
6.2 Hz, 1H), 2.71(dd, J=16.9, 8.8 Hz, 2H), 2.47(s, 1H), 2.25(d, /=8.4 Hz, 1H), 2.21-2.16(m, 1H),
2.11(q, J=12.2 Hz, 3H), 1.96-1.88(m, 2H), 1.83(ddd, J=13.7, 6.6, 3.0 Hz, 1H), 1.80-1.75(m, 2H),
1.72(d, /=15.3 Hz, 1H), 1.63(ddd, J=19.0, 10.2, 4.4 Hz, 1H). *C NMR(151 MHz, CDCl;)& 198.81,
168.76, 137.61, 133.32, 131.36, 129.30, 127.66, 119.22, 64.95, 56.40, 56.22, 53.85, 48.78, 45.61, 42.58,
41.31, 34.00, 28.18, 28.05, 25.66, 24.52, 18.99, 18.54.

'H NMR (600 MHz, CDCl;)5 8.20(s, 1H), 8.09(s, 1H), 7.87(d, J/=7.6 Hz, 1H), 7.62(d, J=7.8 Hz, 1H),
7.30(t, /=7.9 Hz, 1H), 5.78(dd, J=13.4, 3.7 Hz, 1H), 4.77(s, 1H), 3.58(dd, J=19.5, 10.7 Hz, 3H), 3.48(t,
J=13.5Hz, 1H), 3.23(s, 1H), 3.09(d, J=18.0 Hz, 1H), 3.03-2.98(m, 1H), 2.96-2.90(m, 1H), 2.76(s, 2H),
476.1366/476.1384  2.54(s, 1H), 2.29-2.23(m, 2H), 2.15(d, J=13.0 Hz, 2H), 2.06(d, J=14.5 Hz, 1H), 1.91(dd, J=22.6, 12.7
Hz, 2H), 1.82(d, J=14.2 Hz, 2H), 1.73(d, J=14.7 Hz, 1H), 1.67-1.61(m, 2H). *C NMR(151 MHz,
CDCl;)8 167.14, 135.61, 134.69, 130.78, 130.15, 125.86, 122.79, 64.97, 56.59, 56.47, 53.14, 48.48, 45.44,
41.94,41.87,33.86,28.27,27.91, 25.62, 24.38, 18.99, 18.51.

'H NMR (600 MHz, CDCl;)& 8.01(s, 1H), 7.73(s, 1H), 7.70(d, J=4.0 Hz, 1H), 7.31(d, J=4.6 Hz, 2H),
5.77(dd, J=13.8,4.2 Hz, 1H), 4.74(s, 1H), 3.57(dd, J=17.0, 11.6 Hz, 3H), 3.49(t, J=13.5 Hz, 1H), 3.22(s,
1H), 3.06-2.94(m, 3H), 2.75(t, J=12.3 Hz, 2H), 2.53(s, 1H), 2.38(s, 3H), 2.28-2.19(m, 2H), 2.13(dd,
412.2417/412.2434  J=12.9, 6.9 Hz, 2H), 2.05(d, J=14.7 Hz, 1H), 1.91(t, J=15.0 Hz, 2H), 1.84-1.77(m, 2H), 1.65(ddd,
J=24.5,22.5,14.1 Hz, 3H). *C NMR(151 MHz, CDCl;)5 199.13, 169.11, 138.51, 133.39, 132.63, 128.51,
128.02, 124.39, 64.92, 56.53, 56.38, 53.35, 48.54, 45.48, 42.07, 41.79, 33.91, 28.17, 27.99, 25.61, 24.34,
21.26, 18.99, 18.50.

'H NMR (600 MHz, CDCl5)3 8.79(t, /=1.7 Hz, 1H), 8.62(t, /=5.8 Hz, 1H), 8.33-8.29(m, 2H), 7.60(t,
J=8.0 Hz, 1H), 5.80(dd, J/=13.7, 4.5 Hz, 1H), 4.76(dd, J=17.3, 9.7 Hz, 1H), 3.68-3.63(m, 1H),
3.60-3.53(m, 2H), 3.44(t, J=13.6 Hz, 1H), 3.24(s, 1H), 3.14(d, J=18.4 Hz, 1H), 2.98(dd, J=18.4, 5.1 Hz,
1H), 2.92(ddd, J=13.8, 10.9, 6.1 Hz, 1H), 2.81-2.75(m, 2H), 2.56(d, J=5.1 Hz, 1H), 2.33-2.23(m, 2H),
443.2111/443.2139 5 55 5 12(m, 2H), 2.08(d, J=14.1 Hz, 1H), 1.92(t, J=15.5 Hz, 2H), 1.85-1.80(m, 2H), 1.74(d, J=14.8 Hz,
1H), 1.67-1.61(m, 2H). °C NMR(151 MHz, CDCl,)5 199.38, 166.00, 148.32, 135.64, 133.36, 129.71,
126.01, 122.74, 64.84, 56.60, 56.47, 52.95, 48.32, 45.27, 42.08, 41.58, 33.80, 28.45, 27.99, 25.56, 24.31,
18.97, 18.48.

'H NMR(600 MHz, CDCl;)5 8.59(s, 1H), 8.28-8.25(m, 2H), 8.20-8.18(m, 2H), 5.83(dd, J=13.8, 4.4 Hz,
1H), 4.84(dd, J=16.8, 10.1 Hz, 1H), 3.70(dt, J=13.7, 5.7 Hz, 1H), 3.56(dd, J=26.9, 11.8 Hz, 2H), 3.46(t,
J=13.5 Hz, 1H), 3.24-3.18(m, 2H), 2.97(dd, J=18.4, 5.0 Hz, 1H), 2.88(ddd, J=13.9, 11.5, 6.0 Hz, 1H),
443.2111/443.2130  2.78(s,2H), 2.61(s, 1H), 2.31-2.26(m, 2H), 2.20(dd, J=22.6, 10.4 Hz, 2H), 2.09(d, J=14.2 Hz, 1H),
1.97(d, J=14.0 Hz, 1H), 1.85(ddd, J=16.1, 11.5, 5.0 Hz, 3H), 1.74(d, J=14.8 Hz, 1H), 1.67-1.58(m, 2H).
C NMR(151 MHz, CDCl3)8 199.43, 166.28, 149.73, 139.20, 128.77, 123.69, 64.94, 56.63, 56.54, 52.78,
48.26,45.29,42.27,41.52, 33.77,28.42,27.92, 25.58, 24.32, 18.98, 18.52.

'H NMR (600 MHz, CDCl;)§ 8.00(t, J=5.5 Hz, 1H), 7.84(d, J=8.2 Hz, 2H), 7.23(d, J/=8.2 Hz, 2H),
5.77(dd, J=13.7, 4.4 Hz, 1H), 4.75(dd, J=18.1, 7.5 Hz, 1H), 3.60-3.54(m, 3H), 3.50(t, J=13.5 Hz, 1H),

3.21(s, 1H), 3.08-2.93(m, 3H), 2.75(t, J=12.4 Hz, 2H), 2.65-2.62(m, 2H), 2.54(d, J=4.4 Hz, 1H),

454.2887/454.293 7 2.22(dd, J=30.6, 14.0 Hz, 2H), 2.18-2.10(m, 2H), 2.05(d, J=14.9 Hz, 1H), 1.91(t, J=16.3 Hz, 2H),

: : 1.84-1.77(m, 2H), 1.73-1.64(m, 2H), 1.60(dq, J=15.3, 7.7 Hz, 3H), 1.38-1.30(m, 2H), 0.92(t, J=7.4 Hz,

3H). “C NMR(151 MHz, CDCl;)8 199.22, 168.75, 147.33, 130.75, 128.66, 127.36, 64.91, 56.52, 56.38,

53.32, 48.50, 45.46, 41.99, 41.78, 35.56, 33.89, 33.31, 28.17, 27.98, 25.61, 24.35, 22.33, 18.99, 18.51,

13.91.

'H NMR (600 MHz, CDCl;)$ 8.02(t, J=5.5 Hz, 1H), 7.88(d, J=8.4 Hz, 2H), 7.45(d, J=8.4 Hz, 2H),
5.79(dd, J=13.7, 4.4 Hz, 1H), 4.76(dd, J=18.4, 7.7 Hz, 1H), 3.61-3.55(m, 3H), 3.50(t, /=13.4 Hz, 1H),
3.21(s, 1H), 3.08(d, /=18.8 Hz, 1H), 3.01(dd, /=18.4, 4.9 Hz, 1H), 2.93(ddd, J=13.8, 10.5, 6.1 Hz, 1H),
454.2887/454.2908 2.74(t, J=12.6 Hz, 2H), 2.56(dd, J=9.6, 4.8 Hz, 1H), 2.28-2.13(m, 4H), 2.05(d, J=14.7 Hz, 1H), 1.91(dd,
J=26.8, 12.8 Hz, 2H), 1.80(ddd, J=14.0, 9.4, 4.3 Hz, 2H), 1.71(d, J=15.1 Hz, 1H), 1.66-1.57(m, 2H),
1.32(s, 9H). *C NMR(151 MHz, CDCl;)5 199.32, 168.54, 155.37, 130.56, 127.20, 125.56, 64.93, 56.53,
56.40, 53.25, 48.47, 45.45, 41.89, 41.85, 34.98, 33.88, 31.18, 28.18, 27.95, 25.63, 24.38, 18.99, 18.53.

'H NMR (600 MHz, CDCl;)3 8.54(t, J=5.8 Hz, 1H), 8.32(s, 1H), 8.24(d, J=8.0 Hz, 1H), 7.76(d, J=7.7
Hz, 1H), 7.55(t,J=7.8 Hz, 1H), 5.81(dd, J=13.7, 4.5 Hz, 1H), 4.79(dd, J=17.0, 9.8 Hz, 1H), 3.69-3.64(m,
1H), 3.55(dd, J=22.9, 11.4 Hz, 2H), 3.44(t, J=13.6 Hz, 1H), 3.23(s, 1H), 3.15(d, J=18.4 Hz, 1H),
2.98(dd, J=18.4, 5.0 Hz, 1H), 2.90-2.83(m, 1H), 2.78(s, 2H), 2.56(d, J=5.2 Hz, 1H), 2.29(t, J=13.5 Hz,
2H),2.23-2.14(m, 2H), 2.08(d, J=14.5 Hz, 1H), 1.95(d, J=14.1 Hz, 1H), 1.90(d, J=11.0 Hz, 1H),
1.83(ddd, J/=14.3,9.7, 4.6 Hz, 2H), 1.75(d, J=15.1 Hz, 1H), 1.64(dt, /=19.4, 6.9 Hz, 2H). C NMR(151
MHz, CDCl;)8 199.30, 166.10, 135.00, 134.72, 131.72, 131.45, 129.46, 118.20, 112.80, 64.85, 56.61,
56.48,52.91,48.31, 45.30, 42.17, 41.53, 33.80, 28.34, 28.01, 25.57, 24.29, 18.97, 18.50.

'H NMR (600 MHz, CDCl5)$ 8.57(t, J=5.7 Hz, 1H), 8.12(d, J=8.4 Hz, 2H), 7.71(d, J=8.5 Hz, 2H),
5.82(dd, J=13.8, 4.4 Hz, 1H), 4.79(dd, J=17.0, 10.3 Hz, 1H), 3.71-3.66(m, 1H), 3.56(d, J=11.7 Hz, 1H),
3.51(d, J=11.9 Hz, 1H), 3.41(t, J=13.6 Hz, 1H), 3.24-3.15(m, 2H), 2.95(dd, J=18.4, 5.1 Hz, 1H),
423.2213/423.2242  2.82(ddd, J=25.2, 14.4, 8.7 Hz, 3H), 2.58(s, 1H), 2.29(dd, J=28.5, 14.4 Hz, 2H), 2.24-2.13(m, 2H),
2.07(d, J=14.5 Hz, 1H), 1.95(d, J=14.2 Hz, 1H), 1.90-1.79(m, 3H), 1.73(d, J=14.8 Hz, 1H),
1.66-1.56(m, 2H). *C NMR(151 MHz, CDCl;)5 199.34, 166.36, 137.67, 132.30, 128.20, 118.27, 114.95,
64.81,56.61, 56.47, 52.74, 4821, 45.27, 42.30, 41.38, 33.76, 28.37, 27.98, 25.55, 24.27, 18.96, 18.49.

476.1366/476.138 8

423.2213/423.2241
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i, BT 4 NEAL, EE S 3 IR,
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R IL — 655 1
324 EBWATEYIXT LPS 15 F 1 RAW264.7 4
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2 | AL S IR 2 A R R L, 25 A AR i A
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12.5 pmol/L W% SHdAT A= 1), 78 — A Abik3sFaAt
Rig® 4 ho FERIZHASZHZH A 2 pl LPS(S ng/ul),
T SEAE R PR AR 14 he UREE L5, —20 C
TRAF, A4 ELISA 355 & U6 B 5 K2 TNF-o 19
i, MR 4 M EAL, EE S 3 IR,
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FEXFHIHIR B2 (%) = ( WAL TNF —a it

) %X 100%

4 SIWEER

4.1 ERBETAEMIT RAW 264.7 0 2o o 25 R
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(e BE A TP AR TR RS
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#) NO B 89756

G WX NO BRI # il /E AT Bk, H NO 1)
il SR, LR TE MR . e 3 B T A,
TS0 NO 1 R N 40.95+0.73%, 1 M19 [
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#®2 ESWEREITEYIYX RAW 264.7 RSN (0=3)

MAAE (%)
aEY

3.12 pmol/L 6.25 pmol/L 12.5 pmol/L 25 pmol/L 50 pmol/L

G T 99.42+0.19 97.24+0.42 96.29+0.59 94.24+0.28 89.13+0.06
M19 94.09+0.57 92.76+0.41 90.74+0.20 80.66+0.38 52.87+0.41
VI 98.10+1.04 97.25+0.78 96.73+0.61 96.29+0.92 95.19+0.59
Al 99.50+0.23 98.71+0.46 96.210.93 94.19+0.45 91.85+0.76
A2 99.60+0.21 98.81+0.54 96.71+0.51 93.78+1.18 90.77+0.81
A3 98.89+0.77 96.84+0.86 93.96+0.59 93.20+0.46 90.52+1.07
Ad 99.84+0.16 98.69+0.38 97.59+0.92 95.59+1.19 94.35+0.81
A5 99.64+0.28 98.73+0.25 97.73+0.93 94.52+0.53 90.92+0.71
A6 98.75+0.86 95.81+0.61 92.74+0.28 88.37+1.23 83.62+0.52
A7 96.01+1.04 94.42+0.47 92.40+0.37 83.15+0.47 68.15+0.82
A8 95.93+0.75 94.49+0.96 92.97+1.18 83.94+1.21 76.86+0.72
A9 99.40+0.16 94.93+0.30 92.33+0.23 88.89+0.39 75.29+0.57
A10 99.20+0.27 96.31+0.57 94.89+0.29 86.78+1.22 80.82+1.23
All 97.87+0.22 95.87+0.70 92.81+0.29 86.60=0.61 55.31+0.84
A12 97.88+0.44 94.68+0.59 91.92+0.46 83.68+0.39 76.95+0.74
Al3 97.57+0.54 95.36+1.21 94.95+0.53 83.86:0.66 81.46+0.33
Al4 95.59+0.70 94.76+0.64 92.90+0.57 82.33+0.73 78.85+0.66

£ 3 EBWETEE 12.5 pmol/L X} LPS iFSHY
RAW264.7 ZRAEAY NO BERIRVELNE (n=3)

#= 4 ESWEITEYE 12.5 pmol/L Txt LPS iI5SH
RAW264.7 £HBHY IL-6 1 TNF-a BRHEIELNE (1=3)

EY NO#IHIF (%) EY NO#IHIF (%) EY IL-6 1% (%) TNF-o $115%(%)
WS, 40.95+0.73 A7 57.33+0.53" M19 59.77+0.39 49.57+0.92

M19 64.39:+0.66" A8 55.14+0.3%% A6 63.18+0.48™" 56.7£1.02™"

VI 55.93+0.75" A9 58.92+0.10" Al0 69.84+0.32"" 52.2+1.36

Al 56.62+0.73" A10 69.40+£0.28™ All 86.21£0.51"" 55.46+0.617"

A2 57.13+0.25"* All 67.50+£0.44™ Al2 86.64+0.33" 71.24+1.25™

A3 60.01+0.53" Al2 72.70+0.58" 'p<0.05, "'p<0.01, ""p<0.0015 M19#H Lt

Ad 61.27+0.24" A13 61.31£0.36"

A5 63.61:£0.38" Al4 63.62:£0.37% (59.770.39%); A, AL 54 A12 X TNF-a A

N 672240.99" F(71.24+1.25%) W B 2 5 T M19(49.57+0.92%) .

"p<0.01, “"p<0.001 SM194{ Lt; p<0.001 575 S H8AH Hb
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