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Abstract

Objective: To discover novel DP receptor antagonists with higher potency and less side-effect,
several arylacetic acid derivatives were designed and synthesized. Method: A series of title com-
pounds were synthesized by etherification, hydrolysis, amidation and hydrolysis on the basis of
substitutional phenol, 1,2-dibromoethane and coumarate. All the target compounds were eva-
luated by the model of niacin-induced vasodilation. Results: 5 title compounds were synthesized.
The results of biological evaluation showed that the compounds I-4 and I-5 exhibited more poten-
cy than positive drug (Laropiprant). Conclusion: The compounds I-4 and I-5 showed potent inhi-
bitory effect on niacin-induced vasodilation and would be valuable for further investigation.
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Figure 1. Structures of some arylacetic acids derivatives
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Figure 2. Structure analysis of ONO-AE3-237
2. ONO-AE3-237 BILE 434
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Table 1. The structures of title compounds (I-1~1-5)
7 1. BFHE(-1~1-5)80454
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2. Bk
2.1. FENFS5KHA

REETT AT RY-1 B 254, HE AL IE; NMR i H BRUKER AM-300 #5 AM-500 %4
i 3ERAL, AR TMS; HP 1100 R4 i {%; Agilent 1100 %1 LC/MSD Trap SL. TLC A ek Al I S
HAR G b2 T ST, A5 HSGF254; FEZHTRER N 8l B B aEFEARE BR A 7 ({12, 300~400
H)s Mot F R oy i b8 2 Hr 4l i) .

2.2. SERFE
DMEEY -1 & 0T RN BIEAT R, A& 1-2~1-5 G S 2 2B, & s 4an sl 3 fis.

\©\/\ |
COZC 3 O\ /\/

C
T Ll 0 o, O
=
OH

@ ®)

1 I-1a~I-5a

\©/\C02Et
o

o Ty e

I-1b~1-5b I1-1c~1-5¢

RS 0]
© @Lo/\/ H
Z N\©/\C02Na

1-1~1-5

Figure 3. Synthetic route of title compounds (I-1~I1-5)
[E 3. Bfrtb&8(-1~1-5) & RS L%

46 E: @) Br(CH,),Br, K,COs, CHiCN, reflux; b) 2, K,CO; CHsCN, reflux; ¢) NaOH, THF,
H,0,reflux; d) 1) SOCI,, CH,Cl,, DMF, 0°C to r.t; 2)5, Et;N, THF, 50°C; ) NaOH, THF, MeOH, H,0, 50°C .

3-(4-2-FFHE L AE)RE)NIHR FHE(1-1a)

7E 100 mL AR, KK (5 g, 0.053 mol) % fi# T 40 mL ZJEH, Hidk R 1,2- IR Z58(9.2 mL,
0.106 mol) FIf% iR 4 (14.6 g, 0.106 mol), HR# AR 4 /N TLC Al e b 5e 4, (Fibm#Ad e =g, o
I, VEDHH O CBRRIBBRIRF IR, IR AR ZRARI 1,2- IR AN, 1FENR T EHPRY . thr(a)
AR EER T~ % LIRS Ry #] 100 mL AR, KRN 2% 60 mL, BRER
(14.6 g, 0.106 mol) FIffk4H(0.05 g), X7 L H EE(9.4 g, 0.053 mol), JHFAMIGE 5 /NS, TLC kil
RLSEAr, AFIEnRGA A R R, 8, JEUHH OIEBRS 2 K, WEEIE, K455 50 mL A4, TEUKAR
WE, FriiamEk, g, TS 1149, 2 72.2%, m.p.136°C~138°C. H-NMR(300 MHz, CDCIy),
S(ppm): 7.66(1H, d, J = 15.9 Hz, =CH), 7.49(2H, d, J= 8.7 Hz, ArH), 7.28~7.34(2H, m, ArH), 6.95~7.01(5H, m,
ArH), 6.33(1H, d, J = 15.9 Hz, =CH), 4.35(4H, m, OCHy), 3.80(3H, s, CO,CHs).
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3-(4-(Q-FEEFEZEE)FEE)AIFER(1-1b)

# 1-1a(5 g, 0.017 mol) I F] 100 mL A, KM A THF 40 mL, 7K 10 mL, S 4%4b4H(2 g, 0.051
mol), JRFAEA 2 /NG, TLC AR N 584 o (5 1R INIAA I & =B 5 IR4SE, Ii/K 20 mL, I 10%:h 2
W pH = 3, Mrih[E Ak, g, HETER A GE A 4.1 9, 79K 84.8%, m.p.204°C~206°C . 'H-NMR(300 MHz,
DMSO-dg), 5(ppm): 7.66~7.68(2H, m, ArH), 7.56(1H, d, J = 16.0 Hz, =CH), 7.28~7.33(2H, m, ArH), 6.93~7.04
(5H, m, ArH), 6.40 (1H, d, J = 15.9 Hz, =CH), 4.34(4H, m, OCH,).

2-(3-(3-(4-(2- AR T A 1) A ) N AR B i 2 ) K ) LR 2B (1-1c)

£ 50 mL # AN 1-1b(0.5 g, 1.7 mmol) A1 15 mL CH,Cl,, A #1% 0°C, &L EA(0.3 mL, 4.1
mmol), 585N 1 DMF, £ 0CHidt 10 /-8l E R =R A, 2 /DI E TLC kil ) M 564, #k
R4 F 5 mL THF Fike, il IR SRR 7655 — 50 mL 5 FUf AR Ol T &3 25 2.8 2.185(0.3 g,
1.7 mmol), THF20 mL, =ZJ% 0.5 mL, %A% 0°C, N LRBAEER, 15 o4bwse, oA, 2
18 IN# A 50°C, £ 3/INET [BLTE A% o 457 1 INARGA 20 48 250 5 VR 4, NN 2 2,156 30 mL # R, #k ¥ FH 3 mol/L
i) NaOH(10 mL x 2), 2N #EFZ(10 mL x 2) M A& Eh K Ped (20 mL x 2), Jo/KERBRAN )%, Hligkas,
BEAAEE 059 g, 7% 75.6%, m.p.140~142°C. *H-NMR(300MHz, DMSO-ds), d(ppm): 10.10(1H, s,
CONH), 7.51~7.60(4H, m, ArH), 7.28~7.31(3H, m, ArH), 7.07(2H, d, J = 7.5 Hz, ArH), 6.97~7.00(4H, m, ArH,
=CH), 6.70(1H, d, J = 15.7 Hz, =CH), 4.35(4H, d, J = 9.4 Hz, OCHy), 4.08~4.10(2H, m, CO,CH,CH), 3.64(2H,
s, ArCH,), 1.17~1.22(3H, m, CO,CH,CH3).

2-(3-(3-(4-(2- A He LA 2) A ) N I e Jic e ) R 8) R (1-1)

# 1-1c(0.5 g, 1.1 mmol) i A 50 mL AifENEH, I THF10 mL, HEZ 5 mL, LA NaOH [#1£(0.13 g,
3.3mmol), hnF#AE 50CHIHE 1 /NS, TLC Rl N 58 4x . f#1EInFAA A0 =i, KR8, 15 200 B4R =
Pl LE 5, B3 Ak 0439, 7% 87.2%, m.p.212°C~216°C. *H-NMR(300 MHz, CD;0D), é(ppm):
7.66(2H, d, J = 15.9 Hz, ArH), 7.57(2H, d, J = 5.1 Hz, ArH), 7.51(1H, d, J = 15.6 Hz, =CH), 7.24~7.31(3H, m,
ArH), 7.09(1H, d, J = 7.5 Hz, ArH), 6.92~7.02(5H, m, ArH), 6.66(1H, d, J = 15.6 Hz, =CH), 4.31~4.32(4H, m,
OCH,), 3.50(2H, s, ArCH,). *C-NMR(300 MHz, CD;0D), §(ppm): 178.2, 165.1, 159.9, 158.3, 140.4, 138.3,
138.0, 128.7, 128.6, 127.7, 127.4, 124.3, 120.2, 118.2, 117.1, 114.2, 113.8, 66.2, 65.8, 44.5. HRMS (ESI) m/z:
calcd. For CysH,NNaOs (M) 440.1468 [M+H]", found 440.1508 [M+H]".

2.3. FEMER

AR SCHR[13]-[15144 /N BRABE B FEAT SRR 9E o 7 s AN RGEAT @ RIPE IR G, 4% R H (JE
FRAH) PRI AR 12 RS2 IAA A 6 Rt T H. ANRARESS, 1% 40 mg/kg MEREES 3% L
ZEN, FEENPIREE S, R TANRA E, BT RER R, WA B s, e R
ZIRTIAE MR 0% . PS4 T 10 mg/kg FHMEZGR B UC A, 32 0 Bl b &9
I-1~1-5(1 mL/100 g), MHERAA FMALEE . 30 F3%f 5 X 25 2 5/ B R 93 845 7 100 mg/kg JHER (1 mL/100
g), E2 min. 4 min. 6 min. 8 min. 10 min € MR FEiC 3%, FEARYE BT ALE T 5 PR ER ) 22,
AU

TN E = 25 MHER S IR T W 46 R R

PURBRINHI 2 = (BRI RGN 50 — 52 AR 2 S5 BH 1k 4L 30 S 488 o 5 00 /408 1 20 9 o 188 35 %5
100%

ARG A H R 5K SPSS #BArgeit, 4h TR AR RIZG AR LA, STt TR LR
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3. &R5118
3.1. GSHFRIE

A 1-2~1-5 L5158 "THNMR, BC NMR LR 5 70 35 5 1 45 2 e . He RS SE o 1 -

2-(3-(3-(4-(2-(4-FEAF) 8 E) KI)RIFWEIEE)KE) ZRH(1-2)

'H-NMR(300MHz, CD;0D), &(ppm): 7.68 (1H, d, J = 8.1 Hz, ArH), 7.55~7.64(3H, m, ArH, =CH),
7.45(1H, s, ArH), 7.26~7.29(2H, m, ArH), 7.23(1H, d, J = 8.1 Hz, ArH), 7.09(1H, d, J = 7.8 Hz, ArH), 7.02(2H,
d, J = 8.7 Hz, ArH), 6.95~6.98(2H, m, ArH), 6.67(1H, d, J = 15.6Hz, =CH), 4.32~4.35(4H, m, OCH,), 3.50(2H,
s, ArCH,)."*C-NMR(300 MHz, CD;0D), 5(ppm): 178.1, 165.1, 159.8, 157.1, 140.3, 138.4, 138.0, 128.7, 128.5,
127.6, 127.4, 125.0, 124.3, 120.1, 118.3, 117.1, 115.3, 114.2, 66.3, 66.1, 44.5. HRMS(ESI) m/z: calcd. For
CysH,1CINNaOs(M) 474.1079 [M+H]*, found 474.1122 [M+H]".

2-(3-(3-(4-(2-(3- PR AP EE) L& E) R E) IR B IZE) R E) 29 (1-3)

'H-NMR(300MHz, CD;0D), (ppm): 7.57~7.64(3H, m, ArH), 7.53(2H, d, J = 7.2 Hz, ArH), 7.15~7.26(2H,
m, ArH, =CH), 7.09(1H, d, J = 7.5 Hz, ArH), 7.01(2H, d, J = 7.5 Hz, ArH), 6.67(1H, d, J = 7.5 Hz, =CH),
6.52~6.57(3H, m, ArH), 4.28~4.34(4H, m, OCH,), 3.76(3H, s, OCHs), 3.50(2H, s, ArCH,). **C-NMR(300 MHz,
CD;0D), d(ppm): 178.2, 165.1, 160.5, 159.9, 159.5, 140.4, 138.3, 138.0, 129.1, 128.7, 127.7, 127.3, 124.3,
120.2, 118.2, 117.1, 114.2, 105.9, 105.8, 100.3, 66.2, 65.9, 53.8, 44.5. HRMS (ESI) m/z: calcd. For
CosH24NNaOg (M) 470.1574 [M+H]", found 470.1616 [M+H]".

2-(3-(3-(4-(2-(3- A E R E ) 28 H) K1) A IHBEIEE) R E) 2R (1-4)

'H-NMR(300 MHz, CD;0D), d(ppm): 7.68(1H, d, J = 6.8 Hz, ArH), 7.54~7.63(3H, m, ArH, =CH),
7.45(1H, s, ArH), 7.22~7.27(1H, m, ArH), 7.09(1H, d, J = 6.3 Hz, ArH), 7.01~7.04(3H, m, ArH), 6.93~6.98(2H,
m, ArH),6.90~6.92(1H, m, ArH), 6.66(1H, d, J = 13.0 Hz, =CH), 4.36(4H, s, OCH,), 3.82(3H, s, OCHj),
3.50(2H, s, ArCH,)."*C-NMR(300MHz, CD;0OD), d(ppm): 178.1, 159.9, 147.7, 140.4, 138.3, 138.0, 128.7,
127.6, 127.3, 124.3, 121.3, 120.3, 120.1, 118.2, 117.1, 114.3, 114.2, 111.9, 67.5, 66.2, 54.6, 44.5. HRMS(ESI)
m/z: calcd. For CysH4NNaOg (M) 470.1574 [M+H]", found 470.1623 [M+H]".

2-(3-(3-(4-(2-(2, 4- —EEEE) 25 2) K 5) R I Bk 2) K 2 ) ZFRHN(1-5)

'H-NMR(300MHz, CD;0D), é(ppm): 7.65(1H, d, J = 7.0 Hz, ArH), 7.53~7.63(3H, m, ArH, =CH),
7.48(1H, s, ArH), 7.39(1H, d, J = 2.0 Hz, ArH), 7.21~7.27(2H, m, ArH), 7.09(2H, d, J = 7.3 Hz, ArH), 7.01(2H,
d, J = 4.2 Hz, ArH), 6.65(1H, d, J = 7.8 Hz, =CH), 4.37(4H, s, OCH,), 3.50(2H, s, ArCH,). *C-NMR(300 MHz,
CD;0D), d(ppm): 178.1, 165.1, 159.8, 152.9, 140.3, 138.3, 138.0, 128.9, 128.7, 127.7, 127.4, 127.0, 125.2,
124.3, 123.1, 120.1, 118.3, 117.1, 114.3, 67.6, 66.0, 44.5. HRMS(ESI) m/z: calcd. For CysHCl,NNaOs(M)
484.0724 [M-Na]’, found 484.072 [M-Na]".

3.2. EMIEM

R4E 2.3 sEse v, DRI RIERZS, ME/NRBA, HH D ILeAENBaPEZ, B B s
WA 5 1 (45 R LA 2 i 3).

GEREIR, 5 AP RN IR FH EBH P 24 ROH B TR R A& 1-2 5 R I B A S 3 n s 2 L
AR 75 (P < 0.05), KU 2l ae iR 5 M EM . &% 1-1, 1-3, 14, 15 5
SR PR ASE 2E A0 1 D 5 R L A B R 3 22 57 (P < 0.01), R WIS sz 44 5 S5l 22 0 1) JOH 1% 5 | e af e Jon R4
o JEEACEY 1-4, 1-5 MR T RAEZS, W IR NI 253 5256 IE7E AT
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Table 2. Suppression of niacin-induced vasodilation assay of the compounds (effect on blood flow velocity in the
mouse ear)

7 2. BRRUEITIERRS S HY IEY SKAHNHIAE A (3 /) B AR M7t FE Y R4 0m)

_— VB 28T MR S5 It (um/s)
(um’s) 2 43k 4 43k 6 4kt 8 43kl 10 44
TR A 684 + 34 867 190 943 177 1071 + 195 1149 + 205 1172 + 230
RH 1 20 589 + 88 724 £112 744 +134 715+ 130 688 + 147 672+ 122
I-1 673 + 40 727 +29 770 + 28 812 + 44 800 + 43 779 + 46
1-2 643 +51 735+ 65 800 + 72 840+ 72 864 + 70 830 + 139
1-3 70130 716 + 66 806 + 44 854 + 83 843 + 86 803 + 64
I-4 761 +36 816 + 60 840 + 60 866 + 41 851 + 34 830 + 36
I-5 685 + 44 71143 736 + 37 758 + 36 767 50 74T + 47

4.

1-

Table 3. Percentage of inhibition of niacin-induced vasodilation

7= 3. (LAMIXTRERS S B M SKAHHIZ

PUHRR ]2 (%)

A 2 534k 4 534k 6 734 8 /34 10 7y

THERA - - - -

FRYEA 3.15 8.63 22.78 31.36 34.10
I-1 14.84 17.57 23.54 29.63 33.04
-2 9.80 10.24 17.11 20.15 25.27
I-3 19.37 17.09 22.83 28.81 33.65
I-4 15.55 20.49 27.90 33.68 36.83
I-5 18.23 22.66 29.83 33.66 36.86

%Hie

A LL ONO-AE3-237 N4 5W), Wit &/ T 5 Ak WCEkikiE 1 B Are & 7(1-1~1-5), HLEH 2%
NMR, 2C-NMR LA @4 HE B siin, I Bt 5 AMESWk AT 7IGPEmE, 4550%W, 5 MLant

MR SR A S 5Tk B — e R A, JF B BCE IR T MG P& Hrh, fb& 1-4
I-5 (RSO T RAPE LS, [ERRE— B0 T,
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