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Design, Synthesis and Bioactivity Evaluation of New Thiazole-
Cinnamic Acid Hybrids as Xanthine Oxidase Inhibitors
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Abstract; Fourteen 2-substituted cinnamido-4-methylthiazole-5-carboxylic acid compounds were ob-
tained through 5 steps reaction by using ethyl acetoacetate and benzaldehyde as raw materials. The
structures were characterized by ' H-NMR, “C-NMR and MS. After preliminary evaluation of xanthine

oxidase inhibitory activity in vitro, compound 51 showed a certain inhibitory effect on xanthine oxidase,

and the inhibition rate was 64.91%.
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Bk 0. 76 ¢(10 mmol ) JEf# T 15.4 mL K H1,55
C RN 4 h(TLC K)o S0 25 U , K B,
SUKIETT pH 24 BT, g, T, S A e
B 1.7 g, LR 90 %, m. p. 170 ~ 173 C;
"H NMR (500 MHz, DMSO-d,) §: 7.71(s, NH,),
4.14(dd, J =5.0 Hz, 10.0 Hz, 2H), 2.85(s,
3H), 1.22(t, J=5.0 Hz, 10.0 Hz, 3H),

(3) 3a~3n (Y4 aEED >

FREUEAR 2K B 10 mmol TN i 3. 12 ¢
(30 mmol) 5% T- 6 mL N, N-— FF J& HI o g 7 1
mL MEBE IR A W, 90 °C i 4 h (TLC £
W) o S ZEHRIE, K 15 mL, #ERFR VAT pH 2|
1, HIZE 0 CIaA H A, 128, Bk vk
PR, B, 75 HR ™4, 0% 60% ~83%

(4) 4a ~4n B4 g

FREUBC A AERR 1 mmol F 2-58 FE 4 - HI FE e
mh-5-$R2 1% 2. TiE 0. 186 g(1 mmol ) % T 10 mL i
mE R VKIS TN =& A B 0.5 mL J5 4k S fif $F
30 min PR 2=, kS22 5 h (TLC A .
R EETE A 800 mL vKIK , R UK e 4Bk IS
U8, 15 BAR, R R 20% ~50%

(5) 5a~5n {4 apEs"

FRE 2-HUA X ) el P e 4 - Y 2 0 1 -5 -2 i
g 0.2 mmol ¥ ff T 6 mL IR & % 7

(LBEE/K =271, V/V)  InAE A ALh 0. 16 g(4
mmol ) ,55 C i 2 h(TLC &) o S 450 ),
TR B 2V ), U e 2 I, 43 B K )2 R i g
UEWH 1 M ERER IR Y pH 2 4 RN
uE, B HAR ™ o

3,4, 5 W AU TR e T i 4 - TP L i -5 -
¥R (5a) : FREE A, IF 77% , m. p. 255 ~258
°C; "H NMR(500 MHz, DMSO-d,) &: 12. 54 (brs,
COOH), 7.71(d, J=15.7 Hz, 1H), 6.99 (s,
2H), 6.86(d, J=15.8 Hz, 1H), 3.84(s, 6H),
3.72(s, 3H), 3.46(brs, NH), 2.55(s, 3H);
“C NMR (125 MHz, DMSO-d,) §&: 164.33,
164. 11, 159.72, 156.06, 153.59, 143.78,
140.07, 130.20, 118.86, 116.11, 106.08,
60.62, 56.41, 17.41; MS (ESI) m/z: 379.1
[[M+H]" |,

PRI Tt JHg 4 - JEWEE-5-3R iR (5b) . fi
A, IC# 37% , m. p. 253 ~256 C; 'H NMR
(500 MHz, DMSO-d,) &: 12.38 (brs, COOH),
7.78(d, J =15.8 Hz, 1H), 7.65(dd, J =7.5
Hz, 1.9 Hz, 2H), 7.50 ~7.45(m, 3H), 6.90
(d, J=15.9 Hz, 1H), 3.40(brs, NH), 2.56(s,
3H);"”C NMR (125 MHz, DMSO-d,) §: 164.24,
164.11, 159.74, 156.04, 143.68, 134.61,
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131.01, 129.57, 128.57, 119.54, 116.19,
17.41; MS(ESI) m/z: 289. 1{[M+H] "},

2-fii 5 PR RE e e 364 - HY JEWE ML -5 -2 T2 (Sce)
FEEAEAR % 69% , m. p. 261 ~263 °C ;'H NMR
(500 MHz, DMSO-d,) &: 12.82 (brs, COOH),
8.12(d, J=10.0 Hz, 1H), 8.05(d, J=15.7
Hz, 1H), 7.85(m, 1H), 7.80(d, J =5.0 Hz,
1H), 7.71(m, 1H), 6.86(d, J=15.6 Hz, 1H) ,
3.44(brs, NH), 2.56 (s, 3H);"” C NMR (125
MHz, DMSO-d,) §: 164.05, 163.54, 159.51,
156.03, 148.73, 138.98, 134.61, 131.48,
130.10, 129.44, 125.35, 124.08, 116.49,
17.39; MS(ESI) m/z; 334.0{[M+H] "},

3, 4- G0 A A T M 4T B I MRS -2 TR
(5d) ; ke AR, K 50% , m. p. 252 ~257 C;
'"H NMR (500 MHz, DMSO-d, ) &: 12.67 ( brs,
COOH), 7.93(d, J =5.0 Hz, 1H), 7.77 (s,
1H), 7.75~7.72(m, 1H), 7.64(m, 1H), 6.93
(d, J=15.9 Hz, 1H), 3.40(brs, NH), 2.55(s,
3H); "C NMR(125 MHz, DMSO-d,) §: 164.06,
163.83, 159.57, 155.90, 140.92, 135.49,
133.30, 131.71, 130.58, 128.02, 121.76
119.60, 116.44, 17.47; MS (ESI) m/z: 357.0
[(IM+H] "},

4Tl 5 PR RE Ik Frie 64 - H L WE e -5 -2 12 (Se)
R [E K, U 3R 50%, m. p. 280 ~ 281 C;
'"H NMR (500 MHz, DMSO-d,) &: 12.81 ( brs,
COOH), 8.31(d, J=8.8 Hz, 1H), 7.91(d, J =
8.9 Hz, 1H), 7.88(d, J=15.9 Hz, 1H), 7.05
(d, J=15.9 Hz, 1H), 3.49(brs, NH), 2.56(s,
3H); "C NMR (125 MHz, MHz, DMSO-d,) §:
164.07, 163.65, 159.54, 156.34, 148.55,
141.09, 141.04, 129.64, 124.72, 123.66,
116.46, 17.40; MS (ESI) m/z: 334.0 {[ M +
H]" |,

4 -5 PRI T i 4 - HH L k-5 R TR (5F) « £
o [ 4A I # 61% , m. p. 255 ~258 °C; '"H NMR
(500 MHz, DMSO-d,) &: 12.70 (brs, COOH),
7.75(d, J=15.8 Hz, 1H), 7.68(d, J=8.5 Hz,
2H), 7.60(d, J=8.5 Hz, 2H), 6.91(d, J =
15.9 Hz, 1H), 3.64(brs, NH), 2.55(s, 3H);
“C NMR (126 MHz, DMSO-d,) &: 164.09,
159.67, 156.03, 143.09, 142.36, 133.90,
132.57, 130.46, 124.30, 120.34, 116.25,

17.40; MS(ESI) m/z; 367.0{[M+H] "},

A~ TR R T e 2 4-HH L WE E-5-FR TR (5g) -
R fo [ A, U 74% , m. p. 264 ~ 268 C;
'"H NMR (500 MHz, DMSO-d,) &: 12.69 ( brs,
COOH), 7.77(d, J=15.8 Hz, 1H), 7.67(d,
J=8.5 Hz, 1H), 7.54(d, J =8.5 Hz, 1H),
6.89(d, J =15.9 Hz, 1H), 3.46 (brs, NH),
2.55(s, 3H) ;" C NMR (125 MHz, DMSO-d,) §:

164.09, 164.06, 159.68, 156.03, 142.26,
135.45, 133.56, 130.25, 129.64, 120.28,
116.25, 17.40; MS (ESI) m/z: 323.0 {[ M +
H]" |,

3-15 PR T e 4 - FP L WE k-5 3R iR (Sh)
R [ K, I % 63%, m. p. 262 ~ 264 C;
"H NMR (500 MHz, DMSO-d,) &: 12.67 (brs,
COOH), 7.86 (s, 1H), 7.75(d, J =15.9 Hz,
IH), 7.65(t, J=7.5 Hz, 1H), 7.44(t, J=7.5
Hz, 1H), 6.92(d, J=15.9 Hz, 1H), 3.38(brs,
NH), 2.56(s, 3H); “C NMR(125 MHz, DMSO-
dy) 8: 164.08, 163.92, 159.62, 156.04,
141.93, 137.15, 133.44, 131.65, 131.20,
127.22, 122.81, 121.20, 116.30, 17.40; MS
(ESI) m/z: 367.0{[M+H] "},

3-A AT A 4 - I R E -5 SR TR (5i1) « F5
o [ 44, I # 68% , m. p. 260 ~263 °C; 'H NMR
(500 MHz, DMSO-d,) &: 12.68 (brs, COOH),
7.76 (d, J =15.9 Hz, 1H), 7.72 (s, 1H),
7.64~7.60 (m, 1H), 7.53 ~7.49 (m, 2H),
6.92(d, J =15.9 Hz, 1H), 3.40 (brs, NH),
2.56(s, 3H) ;" C NMR (125 MHz, DMSO-d,) §:
164.08, 163.94, 159.62, 156.03, 142.00,
136.88, 134.25, 131.39, 130.54, 128.33,
126.85, 121.22, 116.30, 17.39; MS(ESI) m/z:
323.0{[M+H] "},

295 [RVHE PR R 4 - F LW E-5-JR 1R (5)) « 4%
E AR, I # 81% , m. p. 254 ~256 °C;'H NMR
(500 MHz, DMSO-d,) &: 12.78 (brs, COOH),
7.98(d, J=15.7 Hz, 1H), 7.76 ~7.74 (m,
2H), 7.51(t, J=7.5Hz, 1H), 7.40(1d, J=5.0
Hz, 1.5 Hz, 1H), 6.90(d, J=15.7 Hz, 1H),
3.39(brs, NH), 2.56(s, 3H); "C NMR (125
MHz, DMSO-d,) &: 164.07, 163.73, 159.58,
156.04, 141.19, 134.13, 133.87, 132.56,
128.98, 128.42, 125.17, 122.74, 116.43,
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17.40; MS(ESI) m/z; 366.9{[M+H] "},

25 TR A T i 4 - HH 5 O k-5 -2 TR (5K )
B o [ A, U % 33%, m. p. 254 ~ 256 C;
"H NMR (500 MHz, DMSO-d,) &: 12.79 ( brs,
COOH), 8.02(d, J=15.8 Hz, 1H), 7.78 ~7.74
(m, 1H), 7.60 ~7.57 (m, 1H), 7.50 ~7.46
(m, 1H), 6.95(d, J=15.8 Hz, 1H) , 3.41(brs,
NH), 2.56(s, 3H); “C NMR(125 MHz, DMSO-
dy) 8: 164.06, 163.80, 159.58, 156.04,
139. 14, 138.55, 134.28, 132.39, 130.64,
128.43, 128.38, 122.66, 116.41, 17.40; MS
(ESI) m/z: 323.0{[M+H] "},

4-FH AR TR A T Mg JE4- YR R MRS RR TR
(51) ; tEEREAR, K% 42% , m. p. 274 ~277 C;
'"H NMR (500 MHz, DMSO-d,) &: 12.55 ( brs,
COOH), 7.73(d, J=15.8 Hz, 1H), 7.61(d,
J=8.8 Hz, 2H), 7.03(d, J =8.8 Hz, 2H),
6.74(d, J=15.8 Hz, 1H), 3.82(s, 3H), 3.40
(brs, NH), 2.55(s, 3H);"” C NMR (125 MHz,
DMSO-d,) §: 164.51, 164.15, 161.70, 159. 89,
156.05, 143.53, 130.39, 127.21, 116.81,
116.02, 115.06, 55.85, 17.41; MS(ESI) m/z:
319.1{[M+H] "},

3-fi AL A A TG e E4-HOJE mE M-SR TR
(5m) ; B AR, i 65% , m. p.268 ~271 °C;
'"H NMR (500 MHz, DMSO-d, ) &: 12.73 ( brs,
COOH), 8.48(t, J=1.7 Hz, 1H), 8.28 (dd,
J=10.0 Hz, 1.5 Hz, 1H), 8.10(d, J=7.5 Hz,
1H), 7.91(d, J=15.9 Hz, 1H), 7.77(t, J =
8.0 Hz, 1H), 7.07(d, J=15.9 Hz, 1H), 3.59
(brs, NH), 2.56(s, 3H); "C NMR (125 MHz,
DMSO-d,) §: 164.06, 163.76, 159.53, 156.05,
148.77, 141.17, 136.44, 134.58, 131.13,
125. 11, 122.81, 122.42, 116.39, 17.39; MS
(ESI) m/z: 334.0{[M+H] "},

2- P AR A e B g 4TRG-S TR
(5n) ; FEfa AR, 3 53% , m. p. 271 ~273 C;
'"H NMR (500 MHz, DMSO-d, ) &: 12.64 ( brs,
COOH), 7.93(d, J=15.9 Hz, 1H), 7.58(dd,
J=7.7Hz, 1.5 Hz, 1H), 7.47 ~7.42(m, 1H) ,
7.13(d, J=8.0 Hz, 1H), 7.04(t, J=7.5 Hz,
1H), 7.02(d, J=15.2 Hz, 1H), 3.90(s, 3H),
3.57(brs, NH), 2.55(s, 3H); "C NMR (125

MHz, DMSO-d,) &: 164.72, 164.12, 159. 84,

158.62, 156.04, 138.87, 132.52, 129.39,
122.96, 121.28, 120.02, 116.09, 112.37,
56.15, 17.42; MS (ESI) m/z: 319.1 {[ M +
H]" |,

2 HR5iITE

2.1 AYEH

TR ] LA B R S A T A AL A IR TR
1M PRIRAE 295 nm gh oA AN, e LG Ao A6z A
295 nm F) U WACJRE AR AOE M) AR A DR R Y A i
25 CF WL 22 rh 3 M1, 100wl BEIEENS
SEACREABO SO WL # i AE DMSO i 4% Ffr i i)
5 (100 wg/mL) ,JEF 10 min, K5 8] K
PRZ A TC B 4 9 B RS P 200wl fRJm
£ 292 nm AMESRMOGAE, iC 5% 10 min, T HLA7
[ PO BE A B A o RS SR T 3

-3 WNEE Nt R /BRI RS

Table 1 Inhibition rate of target compounds

Comp Inhibition/ %
5a 61.40
5b 63.74
5c 61.99
5d 60.82
Se 64.33
st 61.40
S5g 60.78
5h 59.06
5i 59.79
5j 61.20
5k 60.57
51 64.91
5m 59.93
5n 58.64

N 98.8

2.2 T

5 W 51 5 AR &R A 3 7 o e AR AL g
(PDB: 1FIQ) XA RMNE 1 Pios Ak G5 Y 515
FEFAT I e B AR A B K ARVE T
I AR — 2 (R B AT R R 1 45 5 I DL A P
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Figure 1

Overlapping diagram of active sites of compound

51 and febuxostat
3 &g

AT A 25 AEAT R IFIR IR P ) A 7R
T R 1 ) 8 R o L O 24 ) P D B Al
AR 2GR A e IR 2 37 & FE b5 | AR B 5
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Fy2: ' H-NMR | "C-NMR F1 MS #iiE, %FHré&
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