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Abstract
A series of 2-arylthio-3-(2-alkyl- 1-(4-carboxybenzyl)inndazolyDacrylic acids were synthe-
sized and evaluated as angiotensin I antagonists on guinea-pig ileal smooth muscle.
2-Phenylthio-3-(2-n-butyl- 1-(4-carboxybenzylimidazolyl) acrylic acid was found to be
the most active compound (plC30 7-6240-23), being almost as active as the reference

losartan (plC50 7.83),

The renin angiolensin system has a key role in
regulation of cardiovascular homoeostasis  and
blood pressure in mammals (Yanagisawa et al
1996; Almansa et al 1997). Angiotensin-converting
enzyme inhibitors have side effects such as dry
cough and angioedema, caused by potentiation of
bradykinin, substance P and other active peptides.
Nonpeptide angiotensin 1l receptor antagonisis are
therefore of interest (Carini et al 1990; Duncia et al
1990; Keenan et al 1993).

Angiotensin 11 antagonist activity of 2-aryl-
methyl-3-(2-alkyl- 1-(4-carboxybenzyl)imidazolyl)
acrylic acids has been reported (Keenan et al 1993).
Here, we report synthesis and angiotensin antago-
nist activity of novel 2-arylthio-3-(2-alkyl-1-(4-
carboxybenzyl)imidazolylacrylic acids,

Materials and Methods

Chemical procedures

2-Arylthio-3-(2-alkyl-1- (4-carboxybenzyl) imidaz-
olyDacrylates, as sodium salts 7a—e and 8a-e,
were synthesized according to Figure |. The N-
alkylation of 2-alkyl-4-formylimidazole (1} (Paul
& Menschik 1979) with 4-carbomethoxybenzyl
bromide (2), gave a 70: 30 mixture of 2-alkyl-1-{4-
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carbomethoxybenzyl)-4-formylimidazole (3) and 2-
alkyl-1-(4-carbomethoxybenzyl)-5-formylimidazole
(4). respectively (Shafiee et al 1997). Condensation of
3and 4 (Gairns et al 1986) with ethy| arylthioacetates
(Lefeuvre 1966, Maxwell et al 1984) gave imidazole
acrylates 5and 6. These were hydrolyzed by refluxing
in ethanol-water with equimolar sodium hydroxide
to give the title compounds 7a—e¢ and 8a—e,

The compounds were characterized by '"H NMR,
infrared and microanalysis, The purity of all pro-
ducts was determined by thin-layer chromato-
graphy using several solvent systems of different
polarity.

Evaluation of pharmacological activity

Male pirbright white guinea-pigs (300-450 g) were
Killed by a blow to the head. Samples of ileum (1-
2 em) were excised and mounted in a 15-mL organ
bath containing modified tyrode solution (m:
NaCl 137, KCI 2.7, CaCl, 0.9, NaH-PO, 04,
MgCL 1-5, NaHCO5 11-9 and glucose 5), main-
tained at 37°C and oxygenated with a 95% (), and
5% CO, mixture throughout the experiment. A
resting tension of 0-5—1g was applied to the ileal
segments and they were left to equilibrate [or
60min. The solution was changed every 15min.
Isotonic contraction of the muscle was recorded
using a Bio-science isotonic transducer and
Washinton  Oscillograph  (meodel 400 MD2R)
(Milanian et al 1990). Control contractile response
to angiotensin 11 (2-26 x 107° M) was recorded.
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Figure |.

The tissue was washed and then incubated with test
compounds 15min before addition of angiolensin
Il. The procedure was repeated with increasing
concentration of test compounds (107"°-107° M)
(Wong et al 1990).

Alternatively, acetylcholine (1077 M) was used as
contractilc agent and the procedure was repeated as
described.

Results and Discussion

The angiotensin I1 anlagonist activity (pIC50) of

Ta—e and 8a—e was determined as the concentra-
tion necded to produce 50% inhibition of con-

Synthesis of sodium 2-arylthio-3-(2-alkyl-1-(4-carboxybenzyl)imidazolyljacrylates.

tractile response of guinea-pig ileal smooth muscle
to angiotensin I (2-26 x 1077 M) (Wong et al
1990). The results are given i Table 1. The
selectivity of test compounds for antagonizing the
effect of angiotensin [ was determined by their
inab7ili[y to antagonize the effect of acetylcholine at
L0~ M.

2 - Arylthio -3-(2-alkyl- 1-(4-carboxybenzyl)imid-
azol-4-yl)acrylates 7a—e did not have significant
amagonistic activity (pIC50 < 5). This was in
agreement with a similar study carried out on 2-
arylmethyl-3-(2-alkyl- 1-(4-carboxylbenzyl)-imida-
zol-4-yDacrylates (Keenan et al 1993), For the
imidazole-5-ylacrylates 8a—e, comparison of the
activity of the 2-substituent of imidazole indicated
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Table 1. Angiotensin 1T antagonist activity of 2-arylthio-3-(2-alkyl-I-(4-carboxybenzyl)imidazolyl)acrylic acids.
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7d 4 n=CyH, @ .5

N
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8a 5 n-Cl, ©_ 6534017

N
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8b 5 n-CyH+ 6691+0-12

n—CyHy @ 7624023
N
A

8d 5 n—-C,Hg HOH,C T-154£009
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N
se 5 n~CsH, N 6694011
(JJHfs
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n

*From Wong et al (1990). Angiotensin Il antagonist activity (plC50) was determined as the concentration needed to produce
SOC}'riinhii)ilion of contractile response of guinea-pig ileal smooth muscle 1o angiotensin 11 (2:26 = 107 °M). Values are £ s.ean.,
N=23 01 4.
that an increase in the length from propyl to butyl  Introduction of a hydroxymethyl substituent on the
increases activity (8¢ > 8a, 8e > 8b). imidazolyl moiety increased aclivity relative to

It was found that when R =Bu, the phenyl sub-  imidazolyl itself (8d > 8e). The most active com-
stituent is more active than imidazolyl (8¢ > 8e).  pound in this series was 8c (pIC50 7.62). Its
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potency was comparable with that of losartan, a
commercially available angiotensin 11 antagonist
(pIC50 7.85, Wong et al 1990).
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