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Some new oximinoalkanoic (n = 2,3,4) esters and acids derived from 
methoxyphenylthienyl ketones have been synthesized and evaluated in vitro 
for their inhibitory effects on arachidonic acid-induced human platelet ag- 
gregation. Of the eighteen oximinoethers tested the most active derivatives, 
which were four times more adive as aspirin, belonged to thepara methoxy 
series with Z configuration and n = 2 or 3. 

Thromboeyten-Pggregationshemmende Methoxyphenylthienyl-Ket- 
oh-Ether: Synthese und Stmkutur-Wirkuqs-Beziehqen 

Eine Reihe yon neuen Oximinocarbonnshreestern (n = 2,3,4) und -s&uen, 
stmktrwerwandt mit Methoxyphenylthienyl-Ketonen wurde synthetisiert 
und deren Hemmwihg  in vitro auf die Arachidonsaure-induzierte 
menschliche Blutpliittchenaggregation bewertet. Im Vergleich zu der 
Hemmwikung von Aspirin. wird gezeigt. das unter den achtzehn gepriiften 
Oximinoethern, die wirkramsten Verbindungen 4 ma1 so wirksam wie 
Aspirin waren. Sie weisen cine Methoxygruppe in para-Stellung mit 
Z-Konfiiauration und n = 2 oder 3 auf. 

In recent years, some oximinoethers have received attention 
as potential platelet aggregation inhibitors 14), A series of 
reports from our laboratory has documented the in vitro 

latelet antiaggregant potential in aryl thienyl ke- 2g3-'). In continuing endeavors to obtain this biological 
effect, we present in this work results on the synthesis, 
pharmacological activity, and structure-activity relationships 
of some new methoxyphenylthienyl ketoxime ethers accord- 
ing to the general formula presented in Fig. 1. 

A I OCH3 (oriho. mota, pan) 
Figure 1 n 2,3,4 

Chemistry 

The synthesis of title compounds is outlined in Fig. 2. 
Reaction of the thienyl methanone 1 with hydroxylamine 
hydrochloride and sodium hydroxide in aqueous ethanolic 
solution afforded a mixture of the E and Z oxime isomers (2 
and 3) which have been isolated by preparative HPLC. Each 
E or Z oxime isomer was treated with appropriate ethyl 
bromoalkanoate and potassium carbonate in Nfl-dimethyl- 
formamide solution to afford the corresponding ethyl 
oximinoalkanoates (E: 4-6; Z 7-9). Subsequent saponifica- 
tion with potassium hydroxide, at room temp. in ethanolic 
solution, gave the expected acids (E: 10-12; Z l f 1 5 ) .  

Structure Determination 
The structures of e two eries of prepared compounds 

were ascertained by H- and C NMR spectroscopy. Chemi- 
cal shift assignments of the nuclei of oximes 2a+ and 3a-c 

r 19 

and acids lla-c and 14a-c (n = 3) are securely attributed 
by exte ive use of heteronuclear 2D correlation experiments 

The H- and C NMR chemical shifts and coupling constant 
values for the derivativesdepicted in Fig. 3 are listed in Tables 
1 and2. 

It is worthy of note that., in the oxime series 2a-c and 3a-q 
carbon 1 in the E isomers appears 3.24.6 ppm upfield to that 
of the corresponding 2 isomers, and carbon 8 in the E isomers 
appears 8.1- 8.9 ppm downfield to that of the corresponding 
Zisomers (Table 2). The ability to distinguish between E and 
Zisomer series lies in the shielding effect of the oxime oxygen 
on th 01 carbon when this oxygen is syn to the said carb- 
on ''I2). The configurations of the ethers 1 la-c and 14a-c 
were deduced from their isolated parents E or Z starting 
oximes under our experimental conditions, nd were con- 
firmed for each separated ether using similar C shifts (Ta- 
ble 2). 

Additionally, carbon 9 and carbon 11 of 2 isomers appear 
1 S4.3 and 3.CL3.4 ppm, respectively, further downfield 
with respect to the E series whereas carbon 10 is 1.3-2.2 ppm 
further upfield. These values agree w 11 with those described 
for other thienyl oxime derivativesf3). As previously ob- 
served14), the configurations of starting oximes 2a-c and 
3a4, under basic conditions for alkylation (2+ 4-6 and 3 + 
7-9) and under conditions for alkaline hydrolysis (4-6 + 
10-12 and 7-9 + 13-15). are stable (no isomerization). 

HMP 3 anP3HMBC lo) (Bruker AMX 500 spectrometer). 

?3 

Results and Discussion 

The compounds were evaluated in v i m  for their inhibitory 
effects on arachidonic acid (AA) induced human platelet 
aggregation. The results, expressed as the concentration re- 
quired to inhibit by 50 % the threshold aggregating concen- 
tration of AA, are reported in Table 3. Each compound was 
studied by comparison with acetylsalicylic acid (ASA). 
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R 2  -3 rl 
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m u m  
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2.-c { 3.-c 

11a.c 

14a-c  

We concentrated on examining structure-activity relation- 
ships on modifications of three structural features (refer to 
Fig. 1): 

0 position of the methoxy substituent on the aromatic ring; 

influence of E or 2 configuration of oxime group; 

0 length of the polymethylene linkage between the carbox- 

As shown in Table 3, derivative 3b demonstrated a very 
weak inhibitory effect and compounds 2a, 3a, 2b, 2c, and 3c 
were inactive. This finding showed that the free oxime group 
was ineffective, irrespective of conformation. Thus, transfor- 
mation of ketone IC (fow-fold more active than ASA 5 ) )  to 
oxime 2c cancelled the inhibitory effect. The antiaggregant 
activity of the other ketones la and l b  could not be evaluated 
because of their complete insolubility either in dimethyl 
sulfoxide or other solvents suitable for human platelet aggre- 
gation assay. ylic group and the ether-oxygen. 

Alch Phann (Wehheim)328 417-424(1@5) 
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Table 1.500 MHz 'H NMR chemical shifts and coupling constants (Hz) for compounds 2n-q 3a-c. llp-e, and 14- in [DalDMSO. 

Roton 2 3 4 5 6 9 10 11 12 

2a 

3n 

2b 

3b 

k 

k 

l l a  

14tl 

l l b  

14b 

l l c  

14C 

- 

- 

6.91 
h S  

7.01 
b r S  

7.36 
m' 
(1 1 .8)d 

7.42 
m' 
(10.7)d 

- 

- 

6.90 
h S  

7.01 
b r S  

7.34 
m' 
(10.8)d 

7.41 
m' 
(10.7)d 

7.10 
d 
(7.7) 

7.12 
d 
(7.6) 

- 

- 

7.01 
m' 
(1 1.8)d 

6.98 
m' 
(10.7)d 

7.13 
d 
0.7) 

7.13 
d 
0.9) 

- 

- 

7.02 
m' 
(10.8)d 

7.00 
m' 
(10.7)d 

7.41 7.02 
brt t 
(7.7) 0.7) 

7.45 7.02 
ddd t 
(767.61.8) (7.6) 

7.01 
dd 
(7.8-2.6) 

7.03 
m 

- 

- 

7.43 
brt 
0.7) 

7.47 
brt 
(7.9) 

7.03 
d 
(7.8) 

7.02 
m 

- 

- 

7.39 
t 
0.8) 

7.36 
t 
0.81 

7.01 
mc 

6.98 
mc 

7.03 
t 
(7.7) 

7.03 
t 
0.9) 

7.40 

0.8) 

7.38 
t 
0.8) 

7.02 
mc 

t 

7.00 
mc 

7.12 7.46 
d d 
0.7) (5.0) 

7.24 7.70 
dd d 
(7.6-1.8) (5.1) 

6.92 
m 

7.03 
m 

7.36 
mc 

7.42 
mf 

7.13 
d 
0.7) 

7.25 
d 
0.9) 

6.91 
m 

7.03 
m 

7.34 
mc 

7.41 
me 

7.49 
d 
(5.1) 

7.78 
d 
(5.1) 

7.47 
d 
(5.0) 

7.74 
d 
(5.1) 

7.53 
d 
(5.0) 

7.78 
d 
(5.1) 

7.59 
d 
(5.0) 

7.88 
d 
(5.0) 

7.55 
d 
(5.0) 

7.85 
d 
(5.1) 

6.95 6.61 
dd d 
(5.0-3.6) (3.6) 

7.01 6.81 
dd d 
(5.1-3.8) (3.8) 

6.99 6.75 
dd d 
(5.1-3.7) (3.7) 

7.09 7.13 
dd d 
(5.1-3.8) (3.8) 

6.99 6.78 
dd d 
(5.0-3.5) (3.5) 

7.07 7.14 
dd d 
(5.1-3.4) 0.4) 

6.98 6.68 
dd d 
(5.0-3.4) (3.4) 

7.04 6.86 
dd d 
(5.1-3.9) (3.9) 

7.01 6.80 
dd d 
(5.0-3.5) (3.5) 

7.13 7.15 
dd d 
(5.S3.9) (3.9) 

7.01 6.83 
dd d 
(5.63.6) (3.6) 

7.11 7.14 
dd d 
(5.1-3.8) (3.8) 

3.70 
5 

3.67 
5 

3.76 
5 

3.81 
5 

3.79 
5 

3.78 
5 

3.71 
5 

3.68 
5 

3.78 
5 

3.78 
5 

3.80 
5 

3.80 
5 

Proton: N-OH Proton: COOH HB HS 
~~~ 

2s 11.10,s 11. 12.04, br s 223. t, (7.2) 1.79, quint, (7.0) 4.04, t, (6.3) 

3n 12.02, s 14a 12.10, br s 2.44, t, (7.4) 1.97, quint. (7.0) 4.27, t, (6.3) 

2b 11.30, s l l b  12.05, br s 2.25.1. (7.4) 1.83, quint. (7.0) 4.08. t, (6.3) 

3b 12.20, s 14b 12.1 1. h s 2.41, t, (7.4) 1.96, quint, (7.0) 4.28, t, (6.3) 

2c 11.20, s l l c  12.05, br s 2.27, t, (7.4) 1.88, quint, (7.0) 4.08, t, (6.4) 

3c 12.09,s 14c 12.12, br s 2.41, t, (7.4) 1.97, quint, (7.0) 4.27, t. (6.4) 

' Aasigned by mQC. HMBC, and COSY c@mnt.. Values in bmlus. ' AA'BB' system w '4 

Arch. Phmm (W&m) 328 41 7424 (1BS) 
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Table 2 125 MHz 13C NMR data 'for compounds h llee. and 1 k  in [DdDMSO. 

carbon% 30 2b 3b 2c 3c lla 14a llb 14b l l c  14c 

1 122.3 125.5 133.9 137.9 124.4 129.0 121.8 124.6 133.6 137.0 124.1 128.0 
2 156.1 157.5 114.1 114.3 130.2 130.2 155.4 157.4 113.8 114.6 130.2 130.3 
3 111.6 111.6 158.9 158.9 113.4 113.6 111.5 111.6 158.9 159.0 113.5 113.6 
4 130.1 130.2 114.2 114.4 159.4 159.3 130.3 130.5 114.6 114.7 159.7 159.9 
5 120.2 120.2 129.3 129.2 113.4 113.6 120.2 120.2 129.4 129.3 113.5 113.6 
6 129.2 130.8 120.7 121.2 130.2 130.2 128.8 130.8 120.4 121.4 130.2 130.3 
7 149.4 147.4 151.2 149.4 150.4 149.3 149.5 148.0 152.0 150.1 151.8 146.9 
8 140.6 132.5 140.5 131.8 141.2 132.3 139.3 132.1 139.2 131.6 139.9 131.9 
9 127.0 130.2 127.2 130.9 127.1 130.2 127.2 131.5 129.0 132.3 128.8 130.3 
10 127.0 125.5 127.2 125.6 127.7 125.5 127.2 125.9 127.3 125.9 127.2 125.9 
11 127.0 130.2 127.9 130.9 127.7 130.9 128.2 131.5 129.4 132.4 128.8 132.2 
12 55.4 55.3 55.1 55.1 55.1 55.1 55.4 55.4 55.1 55.1 55.1 55.1 
a - - - - - - 174.1 174.0 173.9 174.0 174.0 173.9 - - - - - - 29.7 30.2 29.9 30.3 30.1 30.2 

- - - - - - 24.4 24.3 24.2 24.3 24.3 24.3 
B 
Y 
6 - - - - - - 72.6 73.3 72.9 73.6 72.9 73.4 

' Assignments based on the HMQC and HMBC experiments. 

Table 3.6, vitm platelet anti-aggregating activity 9. 

compounds Inhibition of AA 
induced platelet 
aggregation (a) 
ICSO Potency 
0 relative 

to ASA 

ortho methoxy series 
E isomers 
2a 
100 
lla 
12s 
Z isomers 
3p 
130 
140 
1% 

mka methoxy series 
E isomers 
2b 
lob 
llb 
1% 
2 isomers 
3b 
1% 
14b 
1% 

paw methoxy series 
E isomers 
24 
1Oe 
1 lc 
12C 
Z isomers 
3c 
1% 
14c 
1% 
Acetylsalicylic acid 
(MA) 

(b) 
(b) 
(b) 
(b) 

(b) 
(b) 
(b) 
(b) 

(b) 
720 
1500 
(b) 

720 
375 
560 
720 

(b) 
(b) 
(b) 
(b) 

(b) 
55 
55 
110 
225 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0.30 
0.15 
0 

0.30 
0.60 
0.40 
0.30 

0 
0 
0 
0 

0 
4 
4 
2 
1 

~~ 

(a) Values mentioned are the mean of three experiments. (b) No activity. 

The oximinoethers, in the ortho series, i.e. compounds 
10a-12a and 13a-15a were all inactive. 

In the meta series, 2 isomers 13b and 14b were more active 
than oxime 3b, whereas 1% showed the same inhibition as 
starting oxime 3b. The E isomers lob and llb were, however, 
slightly inhibiting and 12b was as inactive as the oxime 2b. 
These results indicated that 2 isomers were more potent 
platelet anti-aggregating than E isomers. On the other hand, 
it was interesting to note that extension of the polymethylene 
chain by one carbon atom (lob to llb and 13b to 14b) 
resulted in a slight lowering of potency. A further lengthening 
of the chain by incorporating two methylene groups (lob to 
12b and 13b to 15b) resulted in still lower activity. 

In the para series, the E isomers 1Oc-12c were completely 
inactive. In contrast, the 2 isomer 15c (4 methylene groups) 
showed good potency in inhibiting platelet aggregation: it is 
about twice as active as ASA. The presence of two or three 
methylene groups in the oximinoether chain led to a marked 
increase in antiaggregant activity. So, compounds 14c and 
13c are about four times more potent than ASA itself. 

Conclusion 

The E isomers were inactive in the ortho and para methoxy 
series and gave only a very weak inhibition of platelet aggre- 
gation in the meta series. 

By comparing the inhibitory activities in the 2 series of the 
positional isomers on the benzenering, the potency decreased 
in order para > meta > ortho. So, among the eighteen tested 
oximinoethers, the most active derivatives belonged to the 
para methoxy series with 2 configuration. Interestingly, in 
this series of compounds, the distance n between the carbox- 
ylic group and the ether-oxygen appears to have a significant 
influence: compounds 13c (n = 2) and 14c (n = 3) are two 
times more active than compound 1% (n = 4). To the best of 
our knowledge, this work is the first example of configura- 
tion-dependent platelet antiaggregant activity of oxime 
ethers. 

Financial support from the SociCtc! ADIR & Cie (Group Servier) and 
Etablissement Public Rkgional d' Aquitaine is gratefully acknowledged. We 
wish to thank Mrs. A. LagardLre, M.S. Larrouhtre, and M.N. P i m d  f a  their 
able technical assistance and Mrs. A. Curr2re for secretarial help. 

Arch Phann (Weinkim) 32841 7424 (1995) 



Platelet Antiaggregants 42 1 

Experimental Part 

Chentirrry 

Mp: open capillary tubes on an electrothenna1 digital melting point appa- 
ratus (uncorr.) Separation of isomers by preparative HPLC, Waters Associ- 
ates Rep LC system 500, silica gel. IR spectra: Shimadzu IR 470 (KBr).- 
'H NMR spectra: Verian EM 360 L, 60 MHz, Bruker AMX 500,500 MHz 
13C NMR spectra: Bruker AMX 500.125 MHz; 6 = @pn), TMS as internal 
standard. memental analyses were carried out by the Service central de 
microanalyse du CNRS (Vernaison. France) and were within f 0.4 8 of the 
calculated values except where otherwise stated (oily compaunds). 

(2-Methoxyphenyl)(2-t~nyl) methawme (la) 

(2-Hrciraxyphenyl)(2-thienyl) methone:  To a stirred solution of 2- 
methoxybenzoic acid (15.2 g. 100 mmol) in dry dichloromethane (100 mL) 
at room temp. under nitrogen. was added dropwise a solution of oxalyl 
chloride (16.2 mL, 200 mmol) in dry dichloromethane (50 mL) over a 30 min 
period. After the addition was complete. the reaction mixture was stirred for 
12 h. To this solution cooled at 0 "C was added slowly thiophene (10 mL, 
120 mmol), then anhydrous aluminum chloride (20 g, 150 mmol) in small 
portions, with vigorous stirring. The reaction mixture was refluxed for 2 h 
and cooled, then poured into ice- hydrochloric acid. Hydrolysis was contin- 
ued for an hour and the reaction mixture was extracted with dichloromethane. 
The dried extrad (NazSO4) was concentrated in vmuo and purified by silica 
gel column chromatogaphy (CC) (diethyl ether-hexane, 60:40). lhe result- 
ing residue treated with boiling hexane gave orange-cold  oil (18.7 g i 92 %), which was used without further purification. IR (KBr): v = 1620cm- 
(0). 3150 (OH).-'H NMR ([DaIDMSO): 6 =  11.65 (s, 1H. exchangeable 
with Dzo). 8.15-6.65 (m, 7H). 

Mefhyhtion of (2-hydrqphenyl)(2-thienyl) methanone: To a stirred so- 
lution of (2-hydroxyphenyl)(2-thienyl) methanone (16.4 g. 80 mmd) in 50 
% aqueous ethanol (300 mL), heated at 60 "C, was added sequentially sodium 
hydroxide (6.4 g, 160 mmol) in water (30 mL) and dimethyl sulfate (15.2 
mL, 160 -1). The reaction mixture was heated to reflux for 30 min. After 
distillation of ethanol, cooling in ice water, the residue was extracted three 
times with diethyl ether. The combined org. layers were weshed with water, 
dried over sodium sulfate, and concentrated in YIICUO. I h e  residue was 
chromatographed using dichloromethane as eluent to give la (20 g, 92 5%) as 

Elemental Analyses 

a colaless oil. IR (KBr): v = 1640cm-' (C=O).- 'H NMR ([DalDMSO): S 
= 7.656.75 (m, 7H), 3.65 (s. 3H). 

(3-Metharyphenl)(2-rhienyl) merhanone (lb). Following the procedure 
described for the synthesis of (2-hydroxyphenylX2-tenyl) methanone, 
reaction of3-methoxybenzOic acid (15.2 g, 100 mmd) with oxalyl chlaide 
(16.2 mL, UK)  d) and thiophene (10 mL, 120 mmol). followed by 
chromatography (hexane-diethyl ether, 5050) produced lb (19.8 g. 91 96) 
as a light yellow oil. IR (KBr): v = 1630 cm-' (GO) . -  'H NMR 
([DalDMSO): 6 = 8.05-6.85 (m. 7H), 3.80 (s, 3H).- Anal. (C12H1002S) C, 
H. S .  
(4-MethaqphenylM2-thienyhienrl) methrmone (lc) was prepared as previously 

described '). 

Synthesis ofaryl(2-thienyr, ketm an'mes (2 and 3) 
(2-Met~phenyl)(2- thienyl)  methanone oxime (20 + 3a) was prepared as 

previously described Is) in 94 5% yield (mixture of E and Z isomers). The 
mixture was purified by silica gel CC (hexane-diethyl ether, %lo) to give 
the E isomer 2.; yield 20 46. mp 152 "C (hexme).- H NMR: see Tables 1 
and 2, and the Z isomer 3e; yield 80 96. mp 173 "C (hexme).- NMR. see 

(4-Methaqphenyl)(2-thimyl) methanone oxime (2c + k) was prepared as 
previously described la) in 83 5% yield (mixture of E and Z isomers). The 
mixture was purified by preparative HPLC using hexane-diethyl ether 
(80.20) as eluent to give the E isomer 2c; yield 33 %, mp 144 "C (hexane).- 
NMR see Tables 1 and 2. and the Z isomer k; yield 67 %. mp 128 "C 

( 3 - M e t h q ~ l ) ( 2 - t h i e n y l )  merhmumc mine (2b + 3b) was obtained 
from lb in the same manner as (2e + k) in 91 5% yield (mixture of Eand Z 
isomers). 'Ihe mixture was separated by HPLC using hexane- diethyl ether 
(8020) as eluent to give the E isomer 2b; yield 25 5%. mp 122 "C (hexane).- 
NMR see Tables 1 and 2. and the Z isomer 3b; yield 75 96. mp 79°C 
(hexane).- NMR see Tables 1 and 2.- Anal. (Ci2HiiNo2S) C, H. N. S. 

Tables 1 and 2.-And. (C12HllNO2S) C, H, N, S. 

@xane).-NMR: see Tables 1 and 2.- A d .  (C12HIIN02S) C. H. N, S. 

Synthesis ofaryl(2-thienyl) ketaxime ethers 

Compod with an ester group (4-9) 

the carboxylic derivatives (10-15). 
Each ketoxime ester (4-9) was used without further purification to obtain 

Compounds Theoretical values (5%) Experimental values (96) 
C H N S C H N S 

2a 61.78 
lop 59.00 
lla 60.17 
1% 61.24 
3a 61.78 
1% 59.00 
140 60.17 
15s 61.24 
2b 61.78 
lob 59.00 
llb 60.17 
12b 61.24 
3b 61.78 
13b 59.00 
14b 60.17 
15b 61.24 
2c 61.78 
1 k  59.00 
llc 60.17 
124 61.24 
k 61.78 
1% 59.00 
14C 60.17 
15c 61.24 

4.75 6.01 
4.95 4.59 
5.36 4.38 
5.74 4.20 
4.75 6.01 
4.95 4.59 
5.36 4.38 
5.74 4.20 
4.75 6.01 
4.95 4.59 
5.36 4.38 
5.14 4.20 
4.75 6.01 
4.95 4.59 
5.36 4.38 
5.74 4.20 
4.75 6.01 
4.95 4.59 
5.36 4.38 
5.74 4.20 
4.75 6.01 
4.95 4.59 
5.36 4.38 
5.74 4.20 

13.74 
10.50 
10.04 
9.62 

13.74 
10.50 
10.04 
9.62 

13.74 
10.50 
10.04 
9.62 

13.74 
10.50 
10.04 
9.62 

13.74 
10.50 
10.04 
9.62 

13.74 
10.50 
10.04 
9.62 

61.68 
58.60 
60.17 
60.93 
61.75 
59.10 
59.75 
61.21 

58.94 
60.47 
60.89 
61.82 
58.79 
59.73 
60.91 
61.80 
58.92 
60.09 
61.51 
61.75 
58.73 
60.15 
61.19 

61 .n 

4.74 5.96 
4.90 4.64 
5.42 4.29 
5.71 4.28 
4.77 5.97 
4.92 4.63 
5.40 4.68 
5.75 4.17 
4.76 5.99 
4.92 4.65 
5.59 4.02 
5.85 4.13 
4.71 6.04 
4.82 4.48 
5.38 4.15 
5.82 4.15 
4.74 6.03 
4.89 4.63 
5.33 4.41 
5.75 4.27 
4.72 6.00 
5.03 4.44 
5.32 4.33 
5.77 4.25 

13.69 
10.05 
9.89 
9.55 

13.65 
10.42 
10.17 
9.56 

13.72 
10.45 
9.77 
9.41 

13.69 
10.31 
10.00 
9.44 

13.71 
10.40 
9.98 
9.61 

13.68 
10.40 
9.96 
9.54 
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( E ) - 3 - [ [ [ [ ( 2 - M e ~ ~ p ~ y l ) ( 2 - t h i e n y l ) ~ m e t h y l ) l m e -  
oic acid ethyl ester (4s). To a stirred mixture of 2a (2.33 g, 10 mmol) in 
anhydrous N$-dimethylfcnnamide (30 mL) and potassium carbonate (3.45 
g, 25 mmd) under nitrogen, heated at 60 "C, was added dropwise ethyl 
3-bromopropimate (2.05 mL, 17.5 mmol). After addition was complete, the 
reaction mixture was wanned at 60 O C  for 12 h. with stirring, and then poured 
into 100 mL of ice water. After extradion with diethyl ether, the org. layer 
was washed with brine, dried (NaS04) and evaporated to give 1.06 g of a 
colorless oil (32 96) after p d c a t i o n  by silica gel CC (hexane4iethyl ether, 
8020)- 'H NMR (Ccls): 6 = 7.45-6.55 (m. 7H). 4.35 (t.2H). 4.05 (q, 2H), 
3.65 (s,3H), 2.55 (t, 2H), 1.15 (t, 3H). 

( E ) 4 - [ [ [ [ ( 2 - M e t h a r y p h e n y r X z - t h i e n y l ) l m e t h y l e n e ~ a m ~ o ~ ~ ~ b u ~ ' c  
acid ethyl ester (5s) was obtained in the same manner as 4a from 2. and 
ethyl 4bromobutyrate as a colorless oil which was purified by silica gel CC 
(hexanediethylether, 80:20),in65% yield.-'HNMR(CCIs): 6=7.55-6.65 
(m, 7H). 4.15 (t, 2H) 4.00 (q, 2H). 3.75 (s. 3H), 2.45-1.70 (m, 4H). 1.20 (t, 
3H). 

(E)-S-[[[[(2-Mehqphenyl M 2 - t h i e n y l ~ l m e t h y l ~ ~ ~ o ~ o x y l p e n t r m  
a d  ethyl ester (60) was obtained in the same manner as 4s from 2s and 
ethyl 5-bromovalerate and purified by silica gel CC (hexane- diethyl ether, 
8020); yield 39 I. mp 76 "C (hexme).- 'H NMR (Cc14): 6 = 7.45-6.65 (m. 
7H), 4.15 (t, 2H), 4.05 (q, 2H). 3.75 (s, 3H), 2.45-2.05 (m, 2H), 1.85-1.45 
(m 4H), 1.20 (t, 3H). 

( E ) - 3 - [ [ [ [ ( 3 - M e t ~ ~ p ~ n y l ) ( 2 - t h ~ n y l ) l m e t h y l ~ l a ~ l ~ l p r ~ -  
oicacid ethyl ester (4) was obtained in the same manner as 4s from 2b and 
ethyl 3-bromopropionate and punfiied by silica gel CC (hexane- diethyl 
ether, 80:20) to give a colorless oil in 30 5% yield.- 'H NMR (Cm): 6 = 
7.50-6.75 (m 7H). 4.40 (t, 2H), 4.15 (q, 2H), 3.80 (s, 3H), 2.65 (t, 2H), 1.20 
(t, 3H). 

( E ) 4 - [ [ [ [ ( 3 - M e t h ~ p ~ n y l X 2 - t h i e n y l ) ~ m e t h y l e ~ ~ a m ~ o ~ ~ ~ b u ~ ~ c  
acid ethyl ester (Sb) was obtained in the same manner as 4a from 241 and 
ethyl Qbromobutyrate and purified by silica gel CC (hexane- chlomfmn, 
955) to give a colorless oil in 76 % yield.- 'H NMR (CCh): S = 7.55-6.75 
(m 7H). 4.15 (t, 2H). 4.05 (q.2H). 3.75 (s$3H), 2.50-1.75 (m, 4H), 1.15 (t, 
3H). 

( E ) - S - [ ~ [ [ ~ 3 - M e t ~ p ~ n y l N 2 - t ~ e n y l ) l m e t h y l ~ e l ~ o l o ~ l ~ n t a n ~ c  
acid ethyl ester (6b) was obtained in the same manner as 4a from 2b and 
ethyl 5-bromovalaate and purified by silica gel CC (hexane- chlorofum, 
955) to give a pale yellow oil in 55 56 yield.- 'H NMR (Cc14): 6 = 7.40-6.75 
(m,7H),4.10(t,2H),4.05(q,2H),3.75(s,3H),2.45-2.15(m2H),1.~1.50 
(m 4H), 1.15 (t, 3H). 

( E ) - 3 - [ [ [ [ ( 4 - M e t ~ ~ p ~ n y I ) ( 2 - t h i ~ y l ) ~ m e t h y l ) l m e t o  
ic acid ethyl ester ( 4 ~ )  was obtained in the same manner as 4s from 2e and 
ethyl 3-brOmOprOpiOnate and punfied by silica gel CC (hexane- diethyl 
ether, W20) to give a pale yellow oil in 46 5% yield.- 'H NMR (CJXl3): 6 
= 7.55-6.65 (m. 7H), 4.35 (t. 2H), 4.10 (q, 2H), 3.75 (s, 3H). 2.65 (t3 2H), 
1.15 (t, 3H). 

( E ) 4 - [ [ [ [ ( 4 - M e t h ~ p h e n y l N 2 - ~ h ~ n y l ) l m e t h y l e ~ ~ a m ~ o ~ ~ ~ b u ~ o i c  
acid ethyl ester (5c) was obtained in the s a m ~  manner as 4s from 1 and 
ethyl Qbromobutyrate and purified by silica gel CC (hexane- diethyl ether, 
8020); yield 65 95, mp 56 "C (hexme).- 'H NMR (CDc13): S = 7.60-6.85 
(m, 7H). 4.20 (t.2H). 4.15 (q.2H). 3.85 (s, 3H). 2.60-1.85 (m, 4H), 1.25 (t, 
3H). 

( E ) - 5 - [ [ [ [ ( 4 - M e t h ~ ~ n y l X 2 - t ~ n y l ) ~ m e t h y l ) l m e  
acid, ethyl ester (6c) was obtained in the same manner 1 ~ s  4. from Ze and 
ethyl 5-bromovderate and purified by silica gel CC (hexane- diethyl ether, 
8020); yield 38 %, mp 76 OC (hexane).- 'H NMR (CDc13): 6 = 7.60-6.80 
(m,7H),4.20(t,2H).4.15 (q, 2H), 3.80(s, 3H), 2.50-2.15 (m2H),2.&1.55 
(m, 4H). 1.20 (t, 3H). 

. 

Z homers 

( Z ) - 3 - [ [ [ [ ( 2 - M e t ~ ~ p ~ y l N 2 - t ~ e n y l ~ l m e t h y l e ~ l a ~ n o ~ ~ ~ p r o ~ -  
oic mid, ethyl ester OII) was obtained in the same manner as 4afrom 3a and 
ethyl 3-bromopropionate and purified by silica gel CC (dichloromethane), 
yield 51 %, mp 102 OC (hexane-acetone. 8020).- 'H NMR ([DaIDMSO): 6 
=7.75-6.70 (m. 7H). 4.35-3.85 (m. 2H), 4.15 (q, 2H), 3.80 (s, 3H), 3.20-2.70 
(m. 2H). 1.25 (t.3H). 

acid ethyl ester @a) was obtained in the same manner as 4s from 38 and 
ethyl 4bromobutyrate as a bow0 oil which was purified by silica gel CC 
(diethyl ether-hexane, 70:30); yield 72 % .- 'H NMR ([DaIDMSO) 6 = 
7.55-6.75 (m, 7H). 4.35 (t, 2H). 4.10 (q. 2H). 3.65 (s, 3H), 2.65- 1.95 (m, 
4H), 1.25 (t, 3H). 

(Z)-S-[[[[(2-Methoxyp~n yl~2-thienyl)~methyl~e]aminoloxylpenrmtc 
acid ethyl ester (%) was obtained in the same manner as 4s from 3a and 
ethyl 5-bromovalerate and puified by silica gel CC (diethyl ether) to give a 
colorless oil in 30 % yield.- 'H NMR ([DaIDMSO): 6 = 7.75-6.75 (m 7H). 
4.15 (q, 2H), 3.85 (t, 2H). 3.75 (s, 3H). 2.45-1.45 (m. 6H), 1.20 (t, 3H). 

~ Z ) - 3 - [ [ [ [ ( 3 - M e t ~ ~ ~ h o x y p h e n y l ) ~ m e t h y l e ~ l ~ o l ~ ~ p r o ~ -  
oic acid ethyl ester (7b) was obtained in the same manner as &from 3b and 
ethyl 3-bromopropionate and pu?ified by silica gel CC ( h e d e t h y l  ether, 
8020) to give a pale yellow oil in 25 % yield.- 'H NMR ([DaIDMSO): 6 = 
7.604.80 (m 7H), 4.55 (t, 2H), 4.10 (q. 2H), 3.75 (s, 3H), 2.75 (t, 2H), 1.25 
k3H). 

(Z)4-[[[[(3-Methoxyphen yl)(2-thienyl)lmethylene]anu'noloxy/but~ic 
acid ethyl ester (8b) was obtained in the same manner as 4a from 3b and 
ethyl 4bromobutyrate and purified by silica gel CC (hexane- diethyl ether, 
8020) to give a yellow oil in 40 % yield.- 'H NMR ([DaIDMSO) S = 
760-6.80 (m. 7H), 4.35 (t, 2H), 4.05 (q, 2H), 3.75 (s, 3H), 2.65-1.90 (m. 
4H). 1.15 (t, 3H). 

( Z ) - S - [ [ [ [ ( 3 - M e t h ~ p ~ n y l X 2 - t ~ ~ l ) l m e t h y ~ ~ ~ ~ o ~ ~ ~ n ~ o i c  
acid ethyl ester (9b) was obtained in the same manner as 4s from 3b and 
ethyl 5-bromovalerate and purified by silica gel CC (hexan+ chlorofonn, 
982) to give a colorless oil in 80 % yield.- 'H NMR ([DaIDMSO): 8 = 
7.60480 (m. 7H), 4.15 (t, 2H), 4.05 (q, 2H), 3.75 (s, 3H), 2.45-2.15 (m, 
2H), 1.95-1.60 (m. 4H), 1.15 (t, 3H). 

( Z ) - 3 - [ [ [ [ ( 4 - M e t ~ ~ ~ I ( 4 - M c r h o x r p h e n y l ) l m e ~ y l ) l m e -  
oic acid ethyl ester flc) was obtained in the same manner as 4a from 3c and 
ethyl 3-br0mopropi0nate and w e d  by silica gel CC (hexane- diethyl 
ether, 8020) in 50 % yield, mp 54°C (hexane).- 'H NMR (CCL2): 6 = 
7.60-6.75 (m 7H), 4.55 (t. 2H), 4.05 (q, 2H), 3.75 (s, 3H), 2.75 (t, 2H). 1.15 
k3H). 

( Z ) 4 - [ [ [ [ ( 4 - M e t h o ~ p ~ n y l ) ( 2 - t h i e n y l ) l m e t h y l e n e ~ a ~ ' ~ ~ o ~ ] b u t ~ i c  
acid ethyl ester (8e) was obtained in the same manner as 4a from 3c and 
ethyl Qbromobutyrate- and purified by silica gel CC (hexandethyl ether, 
8020)togiveacolorleoilin60 % yield.-'HNMR (CDc13): 6=7.654.85 
(m, 7H). 4.40 (t, 2H). 4.10 (q. 2H), 3.75 (s, 3H). 2.70-1.95 (m, 4H). 1.20 (t, 
3H). 

(Z)-S-[[[[(4-Meth~p~nylX2-thienyl)]meth ylenelamino]oxy]pentanoic 
acid ethyl ester (9c) was obtained in the same manner as 4a from 3c and 
ethyl 5-bromovalerate and plrified by silica gel CC (hexanediethyl ether, 
8020); yield 59 %, mp 50 "C (hexane).- 'H NMR (Cc14): S= 7.55-6.75 (m, 
7H), 4.25 (t, 2H), 4.05 (q, 2H), 3.75 (s. 3H), 2.50-2.15 (m. 2H), 1.95-1.65 
(m. 4H), 1.20 (t, 3H). 

Conrpoundr with a carboxylic group (11L15) 

E isomers 

( E ) - 3 - [ [ [ [ ( 2 - M e t ~ ~ p ~ y l N 2 - f h i e n y l ) ] ~ t h y l ~ e l a ~ o ~ o x y ] p r o ~ -  
oic acid (1011). A mixture of 40 (3.33 g. 10 mmol) in ethanol (60 mL) and 
sodium hydroxide, 2N solution in water, (60 mL) was stirred at room temp. 
for 24 h. After evaporation of ethanol, the aqueous layer was slowly acidified 
to pH - 3 by adding 2N HCI. The white emulsion was extracted with diethyl 
ether, washed until neutral, and dried (NaS04). The solvent was evaporated 
in vacuo to give 2.50 g of a pale brown oil 1Oa (83 9%). IR (KBr): v = 
3300-2350 cm-' (OH), 1705 (C=O).- 'H NMR ([DaIDMSO): S = 11.60 (s, 
1H. exchangeable with Dzo), 7.70-6.75 (m, 7H), 4.35 (t. 2H), 3.80 (s, 3H). 
2.65 (t. 2H).- Anal. (CisHisN04S) C. H, N, S, 

( E ) - 4 - [ [ [ [ ( 2 - M e t ~ ~ p ~ n y l N 2 - t h ~ n y l ) l m e t h y l ~ e ~ a ~ o ~ ~ ~ b u t ~ o i c  
acid (1111) was obtained from 5% in the same manner as 10a in 80 % yield, 
mp 103 OC (ethanol). IR (KJjr): v = 3350-2450 cm-' (OH), 1705 (GO).- 
NMR see Tables 1 and 2.- Anal. (C16H17N04S) C, H, N, S. 

( E ) - S - [ [ [ 1 ( 2 - M e t h o ~ p ~ n y l X 2 - t h i e n y l ) l ~ t h y l ~ ~ a ~ ' n o ~ ~ ~ p e ~ ~  
acid (1b) was obtained from 6O in the same manner as 1Oa in 87 5% yield as 
a pale brown oil. IR Wr): v = 3200-2350 an-' (OH), 1700 (Clo).- 'H 
NMR ([DalDMSO): S = 11.60 (s, 1H. exchangeable with DzO). 7.65-6.65 
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(m 7H). 4.10 (t, 2H), 3.75 (s. 3H), 2.20 (t, 2H), 1.75-1.35 (m. 4H).- Anal. 
(CnHwN04S) C, H, N, S. 

~ E ~ - 3 - l l l l ~ ~ - M e ~ p h e n y l M 2 - t ~ y l ~ l ~ ~ y ~ ~ ~ o ~ ~ ~ p ~ -  
oic acid (lab) was obtained from 4b in the same manner as 104 in 75 96 
yield, mp 120-121 "C (ethanol). IR (KBr): v = 32-2500 cn-' (OH), 1700 
(C=O).-'H NMR ([DaIDMSO): 6 = 12.00 (s, 1H. exchangeable with M), 
7.754.85 (m. 7H), 4.35 (t, 2H). 3.85 (5, 3H). 2.65 (1. 2H).- Anal. 
(CisHtsN04S) C, H, N. S. 

( E ) - 4 - [ [ [ [ ( 3 - M e t h ~ h e n y l M 2 - t ~ e ~ l ) ] ~ ~ y l ~ ~ o ] ~ ] ~ ~ o ~  
acid (llb) was obtained from 5b in the same manner as lOa, in 67 96 yield. 
mp 103 "C (heptane). IR (KBr): v = 3400-2500 an-' (OH), 1700 (C-O).- 
NMR see Tables 1 and 2- Anal. (Cidi7NOls) C, H, N. S. 

( E ) - S - [ [ [ [ ( 3 - M e t h ~ p h e n y l X 2 - t ~ e ~ l ) ] ~ ~ y ~ ~ ~ ] ~ ] o c n l m r o i c  
acid (12b) was obtained from 6b in the same manner as 10s in 63 96 yield 
as a pale brown oil. IR (KBr): v = 3300-2350 cm-' (OH), 1700 (C=O).- 'H 
NMR ([DalDMSO): 6 = 10.60 (s. lH, exchangeable with w), 7.75-6.80 

(CI'IHIPNOIS) C, H, N, S. 
( E ) - 3 - [ [ I 1 ( 4 - M e t h ~ p ~ n y l X 2 r y p h c n y l ) ] ~ t h y ~ ~ ~ o ] ~ ] p r ~ -  

oic acid (104 was obtained from 4c in the same manner as 102 in 60 96 yieId, 
mp 174 "C (heptane-acetone, 80:20). IR (KBr): v = 3150- 2450 cm-' (OH), 
1720 (C=O).- 'H NMR ([DdDMSO): S = 12.00 (s. lH,  exchangeable with 
DzO), 7.754.65 (m. 7H), 3.95 (1, 2H), 3.85 (s, 3H), 2.80 (t, 2H).- Anal. 
(CisHisNOls) C, H, N. S. 

( E ) - 4 - [ [ [ [ ( 4 - M e t h ~ h e n y l X 2 - t ~ n y l ) ] ~ t h y ~ ] a ~ o ] ~ ] ~ ~ o i c  
acid (Ilc) was obtained from k in the same manner as 104 in 69 96 yield, 
mp 109 "C (heptane-acetone, 80.20). IR (KBr): v = 3250- 2500 cm-' (OH), 

~ E ) - 5 - 1 [ 1 1 ( 4 - M e ~ ~ p h e n y l X Z ~ ~ ~ l ) J ~ ~ y ~ ~ a ~ ] o ~ J ~ ~ ' c  
acid (1%) was obtained from 6c in the same manner as 1oP in 70 %J yield as 
a pale lxown oil. IR (KBr): v = 3500-2600 an-' (OH), 1700 (C=O).- 'H 
NMR (CDCI3): 6= 9.30 (s. 1 H, exchangeable with DzO), 7.60-6.85 (m, 7H). 
4.15 (t. 2H), 3.85 (s, 3H). 2.35 (t, 2H), 1.95-1.55 (m. 4H).- Anal. 
(CnHwNW) C, H. N, S. 

(IQ 7H). 4.15 (t, 2H). 3.85 (s. 3H)t 2.25 (t. 2H), 1.80-1.45 (m 4H).- Anal. 

1700 (C=O).- NMR: see Tables 1 and 2- Anal. (Cl&17NO&) C, H, N, S. 

( 2 ~ 3 - [ [ i i ( 2 - M e t h ~ ~ r y p h e n y l X 2 ~ ~ ~ y l ~ ~ ~ t h y l e ~ ~ ~ ' ~ l ~ ] p ~ ~ -  
oic acid (1%) was obtained from 7s in the same manner as laP. in 60 5% 
yield, mp 180 "C (hepne-acetone. %lo). IR (KBr): v = 3% 2500 cm-' 
(OH), 1710 (C=O).- H NMR (IDalDMSO): 6 = 12.00 (s, lH, exchangeable 
withDzO), 7.75-6.65 (m, 7H), 3.95 (t.2H).3.85 (s,3H), 280(t,2H).-Anal. 
(CisHisN04S) C. H, N. S. 

( ~ ~ 4 - i i 1 ~ ( 2 - M e t h ~ ~ y * r p h a r y l ) ~ ~ t h y ~ ] ~ ' ~ ] o ~ ] b u ~ i c  
acid (14s) wan obtained from 8. in the same manna as 104 in 72 96 yield, 
mp 137 "C (heptane-acetone, 90:lO). IR (KBr): v = 3300- 2400 cm-' (OH), 
1700 (C=O).- N M R  see Tables 1 and 2.- Anal. (CiaHi7NO&) C. H. N, S.  

( Z ) - s - [ [ 1 1 ( 2 ~ e ~ ~ y l M Z ~ ~ r n y l ) ] ~ t ~ ~  Jamino]oxy]pentcaoic 
acid (1%) wan obtained from 9p in the same manner as 100, in 44 96 yield, 
mp 1 S 1 5 2  "C (hexane-ether, 8020). IR (KBr): v= 3 ~ 2 5 5 0 c m - '  (OH), 
1705 (C=O).- 'H NMR ([DaIDMSO): 6 = 9.90 (s. lH, exchangeable with 
DzO), 7.75-6.65 (m 7H). 3.80 (s. 3H), 3.75 (t. 2H). 2.15 (t,2H), 1.95-1.25 

~ Z ~ 3 - i 1 1 1 ~ 3 ~ e ~ ~ ~ y l X 2 ~ ~ m y l ~ l ~ t h y l ~ ~ ~ ' ~ l o ~ l p ~ ~ -  
oic acid (1%) was obtained from 7b in the same manner as lOa, in 66 %J 
yield, as a pale yellow oil. IR (KBr): v = 3200-2400 cm-' (OH), 1705 
(C=O).- 'H NMR ([DaIDMSO): 6 = 11.20 (s. lH, exchangeable with M) 
8.05-6.80 (m. 7H), 4.50 (t, 2H), 3.80 (a 3H), 2.75 (t, 2H).- Anal. 
(CisHisN04S) C. H, N, S. 

( z ) - 4 - 1 1 [ [ ( 3 - M c t ~ p ~ y l M 2 ~ ~ m y l ) l ~ t ~ ~ ~ ] ~ ] o ~ ] b u ~ ~  
acid (14)  was obtained from 8b in the same manner as 104 in 65 96 yield, 
mp 62 OC (hexane-ether, 90:lO). IR P r ) :  v = 3300-2500 cm-I (OH), 1700 
(C=O).- NMR: see Tables 1 and 2- Anal. (CidnNOIS) C. H. N. S. 

( ~ ~ S - i l ~ l ( ~ ~ e ~ ~ y l M 2 ~ ~ ~ y l ~ ~ ~ t h y l e ~ ] ~ ' ~ l o ~ ] p r n ~ o ~  
acid (1%) was obtained from 9b in the same manner as 104 in 65 96 yield. 
as a pale yellow oil. IR (KBr): v = 3350-2350cm-' (OH), 1700 (GO).- 'H 
NMR ([DalDMSO): 6 = 11.50 (s. lH, exchangeable with M), 8.35-7.00 
(m 7H), 4.35 (t. 2H). 3.85 (s. 3H). 2.35 (t, 2H), 2.00-1.55 (m, 4H).- Anal. 
(CI'IHI~NW) C, H, N. S. 

(m, 4H).- And. (C17H19NQeS) C, H. N, S. 

( 2 ~ 3 - C N 1 ( 4 - M e t ~ ~ y h a r y p h s l r l X 2 - r h i c n y l ) l t n e t -  
oic acid (1%) was obtained from 7c in the same manner as 104 in 52 96 yield 
mp 94 "C @-tone, 90:lO). W (KBr): v = 3200- 2500 cm-' (OH), 
1722 (GO).- 'H NMR (IIk]DMSO) 6 = 11.20 (s, lH, exchangeable with 
DzO), 8 .W.90 (n 7H), 4.50 (t, 2H), 3.85 (s. 3H), 2.75 (t, 2H).- Anal. 
(CISHISNO&) C, H. N, S. 

( 2 ) - 4 - [ [ [ [ ( 4 ~ e ~ ~ y l X 2 - t ~ ~ y l ) ] n l e t h y l e ~ ] ~ ' n o ] ~ ] b u ~ i c  
acid (14~)  was obtained from lk in the same manner as 1% in 66 % yield, 
mp 75 "C (heptane-acetone, 70:30). IR (KBr): v = 3300- 2500 cm-' (OH), 

( 2 ) - 5 - [ [ [ [ ( 4 - M e t h ~ ~ y l X 2 - ~ ~ y l ) ] ~ t ~ ~ ] ~ ' ~ ] o x y ] p ~ t c a o i c  
acid (15c) was obtained from A in the same manner as 104 in 60 96 yiel 
mp 70 "C (cyclohexanodiethyl ether, 7030). IR (KBr): v = 3400-2500cm- 
(OHX 1700(C=O).-'H NMR a&]DMSO): 6 = 10.20 (s, lH, exchangeable 
with Dzo). 7.704.85 (m 7H). 4.55420 (m 2H), 3.85 (s, 3H), 2.a2.25 
(n 2H). 2.15-1.65 (m, 4H).- Anal. (C17Hi9N04S) C. H, N, S. 

1695 (C=O).- NMR Tabla 1 and 2.- Anal. (ClaH17N04S) C, H, N, S. 

4 

Pharmacology 

The inhibitory effect on arachidonic acid-induced human platelet aggre- 
gation was studied in vitro according to modifed previously described 
procedures 9. 

Platelet p r e p m t i m  

Whole Mood was drawn from the cubital vein of healthy volunteers who 
were selected on the basis of abstention from MY medication for 7 days prior 
to phlebotomy into 0.1 vd. of 3.8 96 sodium citrate. Platelet rich plasma 
(PRP: platelet counts between25 and 3 x lO*/mL) was prepared by centrifu- 
gation of whole Mood at 90 g far 20 min. These procedures were performed 
at mom temp. 

Aggregation test 

' h e  aggregatory response of the platelets was assessed in  an optical 
aggregometer (Platelet aggregation profiler model PAP 4 Bio Data Corpo- 
ration) following the addition of arachidonic acid (AA) at 37 "C. 

Typically, a mixture of 225 pL PRP and 20 pL physiological Serum and 
1.5 pL of tested compound (60 mM and dilution, dissolved in dimethylsul- 
foxide) was pincubnted at 37 "C far 3 min, with magnetic stirring (1100 
rpm). Aggregation was then initiated by 3 pL or less of AA (0.1 M-Sigma 
purity 99 96). 

During all our tests, we c d i  that the 1.5 pL DMSO introduced into 
the plasmatic midst had no influence on the platelet aggregation intensity, in 
agreement with several authors l7-I9). 

Results 

the anti-platelet effects of these conpounds were expressed as ICso values 
and as potency relative to acetylsalicylic acid, according to Lhty- 
Tdedano 
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