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Synthesis of Imidazole-Aromatic Acid Derivatives and Their Inhibitory Effect on Platelet Aggregation

ZHOU Peng, HE Yong, LI Jiaming*, XU Qinlong, SHENG Rizheng(Department of Pharmacy, Anhui College of
Traditional Chinese Medicine, Anhui Key Laboratory of Traditional Chinese Medicine, Hefei 230031, China)

ABSTRACT: OBJECTIVE To synthesize four new compounds of imidazole-aromatic acid derivatives. METHODS
Imidazole-aromatic acid derivatives were prepared from vanillic acid, syringic acid via Williamson etherification, nucleophilic
substitution, and hydroxylation. RESULTS The structures of the target compounds were confirmed by IR, '"H-NMR, *C-NMR
and MS. CONCLUSION Preliminary pharmacological results showed that the inhibitory effect on platelet aggregation of
compound 4a at 12 mmol-L™" was 84.5%.

KEY WORDS: imidazole-aromatic acid derivatives; platelet aggregation inhibitory; synthesis
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AR DUIE A R R B A 54, TR AR
M S HE AR R R PE A R, DU AT I 1 1) Ik
SEPAE S Bk S [T, R 2R rp ) A R R T
T TR AR AL Ak 254 v 1R 2 R R 43 A 1 1) H A
WEY . UL 25 0 75 BRI R NI IR 5k, 4
it Williamson Bffk . HUAC KA s B BIAS H ARk
G IR ILVEIEG AT 4 A H b5 W) (4a~4d),
LE44 "TH-NMR, "*C-NMR, IR Fl MS i\,
et F Pl R ST T TR RIS
J % 4 DL 36

R.—= Br(CH,) Br,K,CO. R.= 1H-IE M, NaH
HO—Q— R, o 2lmh Ry, COOR N
\_/~COOR, T'M, [t BrCH,),. 0\ s * DMFg0C

1a~1d 2a~2d o
= R~ 1.NaOH/MeOH/H,O0 N=. 1=
N= N O N £
N-(CH,) O OOR, ————8 +{CH,) 0~ COOH
A @_C amatno SV @_
3a~3d 4a~4d
a.R,=3-0OCH, R,=CH,,n=2

¢.R,=3-OCH, R,=CH,n=3

b.R,=3,5-(OCH,), R,=CH,CH, n=2
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Fig 3
derivatives

The synthesis route of imidazole-aromatic acid

1 XE5AF

LCQ ADVANTAGE MAX W i i H] 5t 1% 4%
(FINNIGA /A 7l); Nicolet Avatar 370DTGS 4T 4k
7 1% 4 (Therm-Electron corporation); Bruker 300
MHz 8- 3A% 05 3L 4R 4%, Bruker 400 MHz 8-S A4Z% M
FLARAL, TMS y WH5, CDCl3 D0 ¥ 5; BS 224s
R R (A 28 2 RS REH R A A
80-2 £ UMK B O ML BT 2 B CHE DA R A
" TR 1: LG-PABER-1 ALl /MR HEAX L
S B2 A A A F]) e WRS-1B H0 7445 A%
SGW X-4 4B Hs s (LR SR 22 A8 R
AF), WMERKIE. FERFERANL, TH
MR T A, WAL TFACER, 40mgX!, KiE
KB RA]), Hl Ao Hrat.

2 ERAE
2.1 4-(2-IR LEFE)-3-HAUE R TR H IS (2a) 1
%52[3]

1, 2- M Z456(10 g5 0.054 mol) o /KRR
B1(7.5 g, 0.054 mol). 75 mL | FilIn A\ = B+,
B IETHEE R, 2 3 RUMAE FR FHEGS g
0.027 mol), [FI%if ¥ 6 h &, TLC[JE T4 413
fif- 18 CWR4 - DRI IR R NV FEARTEA, W H
P E IRAC R I 255 2011 4F 5 45 28 %45 5 10

Jiis IERR L ENLEE, H DR T EIVESRIEDE,
i IR T i Ji5 159 9% B (iR Y, S fek SR AT S i 43
B, ANER- R OBR@G )Y, £ L
1% 4.7 g, W& 59.5%, mp 70.5~70.8 'C; "H-NMR
(CDCls, 300 MHz) 8: 7.66(1H, dd, J=8.4 Hz, 1.8
Hz, ArH), 7.58(1H, d, J=1.8 Hz, ArH), 6.91(1H,
d, J=8.4 Hz, ArH), 4.39(2H, t, J=6.6 Hz, CH,0),
3.69QH, t, J=6.6 Hz, BrCH,), 3.92(6H, s,
2XOCH;); “C-NMR(CDCls, 75.5 MHz) §: 166.7,
151.5, 149.2, 123.4, 113.0, 112.8, 68.9, 56.2,
52.1, 28.5; IR(KBr)v: 3092.1, 2 946.3, 2 872.9,
2838.6,1743.0,1711.6,1598.2,1516.1, 1 461.6,
1430.9,1387.3,1345.9,1276.2,1222.4,1183.3,
1134.7, 1007.5, 869.1, 760.5 cm .

AL 7 V414 2b~2d:

4-2- IR L )3, S- AR T R B
(2b): Ak, K 53.0%, mp 49.0~51.0 C;
'"H-NMR(CDCl;, 300 MHz) §: 7.31(2H, s, ArH),
4.43~4.31 (4H, m, BrCH,CH,O ! CH;CH,0), 3.92
(6H, s, 2X OCH;), 3.62(2H, t, J=7.2 Hz, BrCH,),
1.413H, t, J=7.2 Hz, CH;CH,0): "“C-NMR
(CDCls, 75.5 MHz) 8: 166.1, 152.9, 140.1, 126.1,
106.7, 72.6, 61.2, 56.3, 29.5, 14.4; IR(KBr)v:
2981.8,2840.4,1714.7,1593.4,1502.9, 1 460.9,
1415.0,1294.1,1334.6,1181.2,1131.8, 1 033.8,
864.8, 759.5cm ™',

4-(3-TR AR )-3- AR R F G R (20): 1
o i 4K, W% 62.5%, mp 112~113°C; 'H-NMR
(CDCl3, 300 MHz) 8: 7.65(d, J=8.4 Hz, 1H, ArH),
7.55(s, 1H, ArH), 6.91(d, J=8.4 Hz, 1H, ArH),
421(t, J=6.0 Hz, 2H, CH,0), 3.90(s, 6H,
2XO0CH;3), 3.63(t, J=6.3 Hz, 2H, BrCH,),
2.39~2.36(m, 2H, BrCH,CH,CH,0); *C-NMR(75.5
MHz, CDCly) 8: 166.8, 152.2, 149.0, 123.5, 123.1,
112.6, 112.0, 66.5, 56.0, 52.0, 32.3, 29.8; IR(KBr)
v: 3031.8, 2951.4, 2880.8, 28383, 17083,
1596.0,1516.4,1467.9,1431.6,1391.2, 1 345.8,
1276.4,1299.1,1221.0,1184.9,11552,1127.9,
1022.6, 761.2, 7253 cm ‘.

4-B- W HEFL)-3, 5- HAKEKETIR LB
(2d): LA, Z65.2%;: "H-NMR(CDCl;,
300 MHz) &: 7.28 (s, 2H, ArH), 7.55(s, 1H, ArH),
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4.37(q, J=7.2Hz, 2H, CH;CH,0), 4.16(t, J=6.0
Hz, 2H, CH,0), 3.90(s, 6H, 2XOCHs), 3.71(t,
J=63 Hz, 2H, BrCH,), 2.26~223(m, 2H,
BrCH,CH,CH,0) , 1.39(t, J=72 Hz, 3H,
CH;CH,0); “C-NMR(75.5 MHz, CDCl3) &: 166.1,
153.1, 141.0, 125.7, 106.7, 70.9, 61.1, 56.2,
34.9, 33.5, 31.0, 30.5, 14.4; IR(KBr)v: 3 069.9,
2975.7,2 840.2, 1 705.2, 1 596.0, 1 515.4, 1 435.1,
1343.9,1291.2,1264.9,1220.3, 1 111.4, 1 029.6,
965.5, 876.3, 762.9 cm ',
2.2 4-[2-(1H-WKME-1-35) 258 36 -3- B A 3 2K H R
G (3a) 1) 75 & ™

k(1 g, 15 mmol).NaH(0.4 g, 16.6 mmol).
20 mL 57K DMF I\ = R, #E BT+
290 C, {3 30 min J5, A 4-(2-¥R L5 FE)-3-
A L 2K H R FR 6 (4.0 g, 13.9 mmol), {34 6 h,
TLCJE JT 71 My A S - 18 LT (4 DA 2R
RNIEARTEA, BHG, MAKML LB,
WAHUA, KA L8 OERAE, &I,
IKYE, To/KBR R T, R [EIR 4 LR
HOPRY), SRERAEVEIR 5, WIE- LR 4
(1 4V, A s ik 2.1 g, IR 55.3%,
mp 95.8~98.1 ‘C; 'H-NMR(CDCl;, 400 MHz) &:
7.67(1H, s, BKMIER 2-H), 7.62(1H, dd, J=8.4,
1.6 Hz, ArH), 7.56(1H, d, J=1.6 Hz, ArH), 7.11
(1H, s, BKMEIER 4-H), 7.07(1H, s, BKMEIR 5-H),
7.11(1H, s, ArH), 6.79(1H, d, J=8.4 Hz, ArH),
4.40(2H, t, J=5.0 Hz, OCH,), 4.30(2H, t, J=5.0
Hz, NCH,), 3.90(6H, s, OCH; 1 COOCH;);
BC-NMR(CDCl;, 100 MHz) &: 166.6, 151.4,
149.2, 137.7, 129.5, 123.9, 123.3, 119.6, 112.8,
112.4, 68.4, 56.1, 52.0, 46.4; IR(KBr)v: 3 429.6,
2952.0,1711.9,1659.3,1598.9, 1 563.6, 1 461.5,
1438.4,1344.3,1273.9,1221.8,1178.2, 1 105.6,
11357, 1073.0, 1032.6, 977.5, 902.0, 875.7,
819.8, 764.8, 733.6, 665.8 cm '; ESI-MS m/z:
277.10[M*+H].

AT V4145 3b~3d:

4-[2-(1H-WKM-1-08) 258 FE -3, 5- AR
IR ClE@Eb): ek, KFE 51.0%; mp
81.5~82.1°C; 'H-NMR(CDCl;, 400 MHz) 8: 7.66
(1H, s, BKWM:EE 2-H), 7.28(2H, s, ArH), 7.11(1H,
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s, KR 4-H), 7.06(1H, s, WKMEIR 5-H), 4.38(2H,
q, J=72 Hz, COOCH,CH;), 4.36(4H, s,
OCH,CH,N), 3.84(6H, s, OCH;), 1.39(3H, t,
J=7.2 Hz, COOCH,CH;); "“C-NMR(CDCl;, 100
MHz) §: 166.1, 152.8, 140.3, 137.7, 129.0, 126.1,
119.5, 106.8, 72.1, 61.2, 56.1, 47.3, 14.4; IR(KBr)
v: 3401.9, 2942.5, 2843.2, 17104, 1592.7,
1506.5,1461.5,1417.0, 1 365.8, 1 334.5, 1 224.1,
1184.9, 1129.2, 1028.7, 866.4, 823.8, 763.7,
666.2, 625.5cm'; ESI-MS m/z: 321.04[M"+H].
4-[3-(1H-K -1 -5 ) P A6 3 )-3- FH AU R T R
Il (3e): IR, B N56.3%; "H-NMR
(CDCls, 400 MHz) &: 7.62(d, J=8.4 Hz, 1H, ArH),
7.55(s, 1H, ArH), 7.47(s, 1H, BKM:FR2-H), 7.06
(s, H, BKMIF4-H), 6.92(s, H, BKMIR5-H), 6.80
(d, 1H, J=8.4Hz, 1H, ArH), 4.21(t, J=6.8 Hz,
2H, OCH,), 3.97(t, J=6.0 Hz, 2H, NCH,), 3.91(s,
3H, OCHs), 3.87(s, 3H, OCHj), 2.27~2.23(m,
2H, CH); C-NMR(100 MHz, CDCl3) 8: 166.7,
151.8, 149.0, 137.3, 123.4, 123.3, 112.4, 112.1,
64.8, 55.9, 51.9, 43.2, 30.5; IR(KBr)v: 2 937.5,
2877.8,1712.3,1665.3,1597.7,1516.0, 1 463.9,
1350.0, 1300.2,1278.1, 1224.5,1 181.1, 1 141.7,
1100.7, 1035.8, 992.2, 955.3, 918.53, 879.3,
832.4, 765.12cm™'; ESI-MS m/z: 291.12[M™+H].
4-[3-(1H-WK Me-1- 2 ) N 45 )-3, S-S HA R R
HIROWE@Ed): B a4, KR HN457%, mp
81.5~82.1 ‘C; 'H-NMR(CDCl;, 400 MHz)3: 7.56
(s, 1H, BKMEFR2-H), 7.31(s, 2H, ArH), 7.06(s,
H, BKMIR4-H), 6.98(s, H, BKMEIFS-H), 4.39(q,
J=7.2 Hz, 2H, OCH,CH3), 4.29(t, J=6.8 Hz, 2H,
OCH,), 3.99(t, J=5.6 Hz, 2H, NCH,), 3.91(s,
3H, OCHj3), 2.15~2.12(m, 2H, CH,); *C-NMR (100
MHz, CDCl3) 8: 166.1, 153.0, 140.6, 137.6, 129.4,
125.9, 118.9, 106.6, 68.9, 61.1, 56.1, 43.3, 31.8,
14.3; IR(KBr) v: 2 939.0, 1 705.6, 1 589.7, 1 504.5,
1461.1,1414.5,1366.4,1329.0, 1 249.2, 1 223.3,
11843, 1123.7, 1033.5, 944.3, 869.0, 827.9,
760.5, 665.3 cm'; ESI-MS m/z: 335.10[M'+H].
2.3 4-[2-(1H-WKME-1-35) 258 36 1-3- B A 3 2K R
(4a) 5 K
B A A AL5(0.3 g, 7.5 mmol) 10 mL 7K
P BLACR 255 2011 48 5 %5 28 4556 5 0]




TN 3a(1.5 g, 5.4 mmol)5 10 mL FEHHH, =
WBEFE 2 h 5, TLCIERIFAIA -8 LWL -
3) RTINS 7 S B R A TE Ay, I RIS R, v A
JEH 3 mol-L™" HCl W77 pH & 4~5, “LBAIAT
DUGE L, HOE. JKVE, TG ORE, R
86.0%, mp 194.9~195.9 C; 'H-NMR(D,O, 400
MHz) §: 8.76(1H, s, WKM:IA 2-H), 7.54(1H, s,
K 3R 4-H), 7.52 (1H, d, J=8.4 Hz, ArH), 7.43(1H,
s, ArH), 7.41(1H, s, BKMIA 5-H), 6.94(1H, d,
J=8.4 Hz, ArH), 4.632H, t, J=4.8 Hz, OCH,),
4.47(2H, t, J=4.8 Hz, NCH,), 3.77 (3H, s, OCHa);
BC-NMR(D,0, 100 MHz) §: 169.9, 150.9, 148.1,
135.1, 124.0, 123.3, 122.2, 119.6, 112.9, 112.7,
66.9, 55.8, 48.6; IR(KBr)v: 2937.9, 28259,
2591.1,1690.6, 1 599.5,1516.3, 1 461.9, 1 425 .4,
1391.8, 1268.4, 1226.5, 1133.2, 1 040.3, 906.3,
818.8, 759.6 cm™'; ESI-MS m/z: 263.12[M +H].
AT 12115 4b~4d:
A-[2-(1H-BKME-1-38) 258 96 )-3, 5- - HIA LR
R @b): Bk, WEND 88.1%, mp
238.9~240.5 C; 'H-NMR (D,O, 400 MHz) &:
8.77(1H, s, BKM:FR 2-H), 7.54(1H, s, BKM:IA 4-H),
7.45(1H, s, Bk IR 5-H), 7.06(2H, s, ArH), 4.49(2H,
t, J=4.8 Hz, OCH,), 4.34(2H, t, J=4.8 Hz, NCH,),
3.69(6H, s, OCH3); *C-NMR (D,O, 100 MHz) &:
169.4, 151.9, 138.9, 135.2, 125.9, 122.1, 119.3,
106.7,70.5, 55.7, 49.4; IR(KBr)v: 3 108.6, 3 005.4,
2942.9,2844.6,2 618.0, 1 697.1, 1 589.1, 1 503.0,
1452.9,1413.9,1321.0,1223.9,1124.6, 1 053.0,
834.0, 770.9 cm™'; ESI-MS m/z: 293.06[M +H].
4-[3-(1H-K M- 1- ) P 28 i -3 P AR 25 R
(40): A4k, UH87.5%, mp 169.2~170.0 C;
'"H-NMR(D,O, 400 MHz) &: 8.63(s, 1H, BKM:IL
2-H), 7.41 (s, 1H, BKMIF4-H), 7.36 (s, 1H, Bk
MEIRS-H), 7.27(d, J=8.4 Hz, 1H, ArH), 7.11(s,
1H, ArH), 6.64 (d, J=8.4 Hz, 1H, ArH), 4.31(t,
J=6.8 Hz, OCH,), 3.94(t, J=5.6 Hz, 2H, NCH,),
3.63(s, 3H, OCHj;), 2.26~2.22(m, 2H, CH,);
BC-NMR(100 MHz, D,0) 8: 169.5, 151.2, 147.4,
134.5, 123.9, 121.9, 121.8, 119.6, 111.8, 111.3,
65.5, 55.2, 46.7, 28.6; IR(KBr) v: 3 540.0, 3 385.7,
2930.1, 1705.7, 1657.9, 1597.7, 1514.4,

T EBACR I 2557 2011 4F 5 5 28 50 5 1Y)

1464.8,1392.3,1366.1,1272.6,1216.3, 1 133.0,
1022.6, 910.8, 874.0, 814.9, 762.2, 660.5, 626.8
cm'; ESI-Mass m/z: 277.08[M*+H].

4-[3-(1H-WK Me-1- 2 N 45 )-3,  5- T HA R
R SR 1R 3 (4d) . 0 [ 4K, W0 #89.2%, mp
192.5~193.0 °C; 'H-NMR(D,O, 400 MHz) §: 8.68
(s, 1H, BKMEIR2-H), 7.47(s, 1H, BKMEIR4-H),
7.43(s, 1H, BKMFR5-H), 7.00(s, 2H, ArH), 4.39(t,
J=6.8 Hz, 2H, OCH,), 3.87(t, J=5.6Hz, 2H,
NCH,), 3.72(s, 6H, OCHj), 2.20~2.17(m, 2H,
CH,);: “C-NMR(100 MHz, D,0)8: 169.2, 152.1,
139.4, 134.6, 125.5, 121.8, 119.7, 106.8, 69.2,
55.7, 46.2, 29.6; IR(KBr)v: 2939.8, 2839.5,
1697.4,1590.4,1540.0, 1 502.8, 1 463.6, 1 415.4,
1383.4, 1226.5, 1124.7, 1073.7, 947.7, 869.1,
768.1, 664.2cm'; ESI-MS m/z: 307.09[M'+H].
2.4 BRI RRISAT A KT AR R B 5 )

BREAZRRS, ML X g
WFRAE) $ett, VFrliES . SCXK(Z5)2007-0008]
BENLT AL, R4 6 Ho il TG 4a~4d, B
FUAE T5 B (BH P X 2 ) RN A 3 R 7K (25 1 5 IR A,
YTy 12 mmol- L™, 4525 R 2 mL-kg .
DL 3% 18 B LU 22 0M i BRI K F» 9080y ik At 5 X
i, BL 3.8% MM I HLkEEAI(v - v=1 : 9), LL 800
rmin”' 2.0 10 min, il /R L (PRP) ;%
AXHB43 LA 3 000 r-min~' B0 10 min, Fl4 75 /MK
ifi. 3% (PPP), R LK S FH ADP(Z K JE 30
umol-L™"). #F45 270 uL PRP ¥ & 5 min, RGN
ADP #5354, 1] LG-PABER-1 B Ifil /MEZR A
RINTRANY TS TN 3 S

IRANY 7@ %" =11 e 773 N 71 /AN v B AP 1 5 e
(%o)=(7F 0 A SR A 3 — o 2 R A e )/ (U R
TR SR A2 X 100%
3 FER5E

H R Ak A5 0 () A4 A I /I8 B 3R 4 52 56 45 1 AL
x 1, LAY 4a~4d 5T ADP % 5 1 10/ S 5
BARLFAHIEE, o TR 2 4Lk &, H
H da (R IL/ N6 26 B 2 5 T 4b, de FT 4d.

AW 4a, b IR 1) K i S T SR FE
JRFIRE 9 ANRT, 5 B HRTIA M4 R K
e K i S8 - 813 sk D 1 ) B iR 0 — 3
(K1, %03 KB IE A8 A48 N Bl TX A, B g 1) 45
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R A da~dd 3 /MR SEEGIETE M (=6, X £ 5)
Tab 1 The inhibitory effect on platelet aggregation of
compounds 4a~4d(n=6, X £ 5)

L1iRAN8

ERT A 2 /%
SPapice) 38.0+6.3 -
PoF 4 %o B 2 28.6+3.8" 24.7
&Y 4a 5.9+1.6% 84.5
&1 4b 14.3+2.5% 62.5
&Y 4c 17.4+2.9% 64.1
&Y 4d 15.2+1.9? 60.0

I 52 AN RA LR, "P<0.05, PP<0.01
Note: Compared with blank control group, "P<0.05, ?P<0.01
IR, S 4c R 4d ARRERE 10 5T
Iy TACTERIHIN, AT A8 AL 18 B ] 2 B A L A
BT & BTN 73 T A S ) 20 b ok 2R T
DA, 237 G5 R v v B R Ak 2 T 1) R 25
ST PTG E R R —, TEAH
HIR R RASFERE— PR .
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