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Summary - Synthesis of 6-, 7-, S-acetimidoyloxypropanolamines of 3,4-dihydro-3-oxo-2H-1,4-benzothiazine and 
%iminoxypropanolamines of 3,4,5,6,7,8-hexahydro-3-oxo-2H-1,6benzothiazine are reported. All of the synthesized 
compounds were tested in vitro for their ability to displace [3H]dihydroalprenolo1 from turkey erythrocyte membranes 
and in vivo for their P-adrenoceptor blocking activity by the inhibition of isoprenaline-induced tachycardia and compar- 
ed with the corresponding oxypropanolamines which we had previously described as P-blockers. 

R&m6 - Synthkse et activiti P-bloquante adrknergique de certains &hers d’oximes d&iv& de la benzothiazine- 
1,4. Les auteurs decrivent la synthese d’acetimidoyloxy-6, -7 et -8 propanolamines derivtes de la dihydro-3,4-oxo-3-2H- 
benzothiazine-1,4 et iminoxy-8-propanolamines derivtes de l’hexahydro-3,4,5,6,7,8-oxo-3-2H-benzothiazine-1,4. Tous 
les composes synthttises, ont fait l’objet d’essais in vitro, pour etudier leur capacite a deplacer le [3H]dihydroalprenolol 
des membranes d’trythrocytes de dindon et, in vivo, pour ttudier l’activite fl-bloquante, par Z’inhibition de la tachycardie 
induite par l’isoprenaline. 

oxime ethers//J-blockers / 1,Cbenzothiazine 

Introduction 
An ethanolamine side-chain or, more frequently, an oxy- 
propanolamine one linked to an aromatic ring are the che- 
mical features required for p-blocking activity; however 
the alteration of these features as the intercalation of an 
iminic group in the side-chain to give aromatic [l-5], ali- 
cyclic or aliphatic [6-S] iminoxypropanolamines does not 
abolish the interaction on /3-adrenoceptors but can lead, 
in some cases, to potent P-antagonists [7, 91. 

With the aim of evaluating the effect caused by a differ- 
ent type of insertion of the pharmacophore oxypropanol- 
amine chain in the same 1 ,bbenzothiazine moiety, we pre- 
pared oxime ether derivatives as 6, 7-, S-acetimidoyloxy- 
propanolamines of 3,4-dihydro-3-oxo-2H-1,4-benzothia- 
zine (A) in order to compare them with the corresponding 
oxypropanolamines (B) which we had previously prepared 
and which showed a strong P-blocking activity [lo] 
(Fig. 1). 

In order to extend our investigation on oxime ether deri- 
vatives, %iminoxypropanolamines of 3,4,5,6,7,8-hexahy- 
dro-3-oxo-2H-1 ,Cbenzothiazine (C), in which the imi- 
noxypropanolamine chain was directly linked to an alicy- 

Fig. 1. CC) 

clic nucleus, were prepared. Such compounds may allow 
us to verify if, in spite of the missing aromatic portion, the 
7~ area of the iminic group can by itself guarantee the elec- 
tronic distribution necessary for interaction with P-adre- 
noceptors, as already reported by other authors for alipha- 
tic oxime ether derivatives [6-S]. 

*Author to whom correspondence should be addressed. 
**A preliminary account of this work was presented at the French-Italian Joint Meeting on Medicinal Chemistry, Pisa, Italy, September 1987. 
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Table I. Physical properties of oxime and epoxide intermediates. 

H 

compd 
posi- 
tion a 

R w. OC 
crystn 
solvent 

yield X formula 

7 6 H 218-222 MeOH 78 CIOH10N202s 

8 7 H 273-273 DMF a7 C10H10N202s 

9 8 H 228-236 EtOH/pyridine 93 C10H10N202* 

11 6 -G 165-166 cyclohexane/EtOAc 40 C13H14N203S 

12 ' -0 166-168 EtOH 70 C13H14N203S 

13 8 - 164-166 EtOH 69 C13H14N2035 

NO-N 

10 H 263-265 dec AcOH 68 C8H10N202S 

14 171-173 EtOH 47 CllH14N203S 

asubstituted position on the aromatic nucleus. 

All of the synthesized oxime ether derivatives 15-34 
(Tables II, III) and, for comparison, those of the oxypro- 
panolamine series 35-49 (Table IV) were first tested at 
the receptor level to determine their ability to displace the 
binding of [sH]dihydroalprenolol from turkey erythrocyte 
membranes (/3,-adrenoceptors) and then in viva to eva- 
luate their p-adrenoceptor blocking activity by the inhibi- 
tion of isoprenaline-induced tachycardia. 

Chemistry 

The oxime ether derivatives 15-34 were prepared accord- 
ing to a classic synthetic procedure, as indicated in Scheme 1. 

The oxime derivatives 7-10, obtained by reaction of 
hydroxylamine hydrochloride with 6-, 7-, 8-acetyl-3,4- 
dihydro-3-oxo-2H-1,4-benzothiazines (1, 2, 5) and 
3,4,5,6,7,8-hexahydro-3,8-dioxo-2H-l,Cbenzothiazine (6) 
respectively, were allowed to react as sodium salts with 
epibromohydrin in dry dimethylformamide and the ob- 
tained intermediate epoxides 11-14 were treated with an 
excess of the required amine in ethanol to give the oxime 
ether derivatives 15-34 as a mixture of E and Z isomersa. 

aThe oxime ether derivatives 15-34 move as double spots in an approxi- 
mate 6:4 ratio on TLC using chloroform: methanol 1:l as eluent. The 
lH NMR are inexpressive for assignment of E and Z isomers. 

Among the ketone precursors, 6-acetyl 1 and 7-acetyl- 
benzothiazine 2 were prepared according to the literature 
[ll, 121. With a procedure similar to that used for the pre- 
paration of the 6-acetylbenzothiazine 1, the unknown 8- 
acetylbenzothiazine 5 was synthesized by reaction of 2- 
chloro- 3-nitroacetophenone (3) with thioglycolic acid fol- 
lowed by reductive cyclization of the resulting S-(2-nitro- 
6-acetyl)-phenylthioglycolic acid (4) with ferrous sulfate 
and ammonia (Scheme 2). On the other hand, the 
3,4,5,6,7,8-hexahydro-3,8-dioxo-2H-l,Cbenzothiazine (6) 
was obtained in one step by condensation of 2-bromo-1,3- 
cyclohexanedione with thioglycolamide (Scheme 3). 

Results and Discussion 

Binding assays showed that the different type of insertion 
of the oxypropanolamine chain markedly affects affinity to 
&-adrenoceptors (Table V). The highest affinity is observ- 
ed with oxypropanolamine derivatives in which the side 
chain is bound to position 8 of the 3,4-dihydro-3-oxo-2H- 
1,6benzothiazine moiety (compounds 45-49): derivati- 
ves 47 and 48 have indeed an I& of 7.06.10-s M and 
8.2*10-10 M, respectively. Among 7-derivatives (40-44) 
only compounds 40 and 43 show an IC,, in the 10-7 M 
range, while for 6-derivatives (35-39) affinity dramati- 
cally decreases. This is in agreement with our previous 
findings obtained for this series by pA2 measurement 
which showed that the 8-oxypropanolamine derivatives 
were more active than the corresponding 7-isomers while 
the 6-isomers showed the lowest potency as adrenergic p- 
blockers [lo]. 

On the contrary, when the oxypropanolamine chain is 
bound to the same 1,4-benzothiazine moiety by means of 
an acetimidoyl linkage (compounds 15a-28a, 19,24,29) 
these correlation are not valid as position 8 is no longer 
the prefered one; indeed, among g-derivatives (25a-28a, 
29), only 27a shows an ICso of 2.33*10-6M. Affinity, how- 
ever, remains modest for 6- and 7-derivatives (15a-23a, 
19, 24) also with ICso values in the 10-e M range and an 
ICso of 3.51.10-7 M only for the 7-derivative 22a. 

For the iminoxypropanolamine derivatives 30a-34a, in 
which the oxypropanolamine chain is linked by an iminic 
group to position 8 of 3,4,5,6,7,8-hexahydro-3,8-dioxo- 
2H-1,4-benzothiazine moiety lacking the aromatic por- 
tion, the ICjo values are again in some instances significant 
(32a, 34a ICso = 10-7 M). 

Furthermore, the in vivo anti-adrenergic effects (Table 
VI) showed that the 8-oxypropanolamine derivatives 
(45-49) are more active in inhibiting isoprenaline-induc- 
ed tachycardia with total inhibition for compounds 46,48 
and 49 at the dose of 4 mg / kg, i.v. For compounds 45 and 
47, with an IC,, of 10-7 and 10-s M respectively, inhibition 
is not complete (79.3 and 66.3% respectively). It becomes 
total for compound 47 at the dose of 0.4 and 0.04 mg/ kg, 
possibly suggesting a partial agonistic activity at the dose 
of 4 mg / kg; on the contrary, on decreasing the dose, com- 
pound 45 shows no significant inhibition. 

Among the acetimidoyloxypropanolamine derivatives 
(15a-28a, 19,24,29) and iminoxypropanolamine deriva- 
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Table II. Physical properties of acetimidoyloxypropanolamine derivatives. 

conpd Post-o R inpioc 
cryrtn b 

tion solvent yield X formulr 

15 

15a 

16 

16a 

17 

17a 

16 

16a 

19 

20 

201 

21 

2la 

22 

22a 

23 

23a 

24 

25 

25a 

26 

26a 

27 

211 

28 

20a 

29 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

i-Pr 

i-Pr 

i-au 

L-b 

dec-Bu 

4ec-Bu 

3,4-dimethoxy- 
phenylethyl 

i-Pr 

i-Pr 

i-Bu 

i-Bu 

tVLt-BU 

tVLt-lU 

ret-Bu 

dec-Bu 

3,4-dfmethoxy- 
phenylethyl 

i-Pr 

i-Pr 

i-Bu 

i-Bu 

-tQht-Bu 

tti-BU 

UC-Bu 

4cc-Bu 

3,4-dimethoxy- 
phenylethyl 

153-155 

213-214 dec 

147-148 

141-142 dec 

181-183 

254 dec 

139-141 

197 dec 

164-167 

133-136. 

209-211 dec 

109-112 

188-190 dec 

186-190 

237-239 dec 

117-118 

190-193 dec 

138-142 

133-136 

210-211 dec 

93-95 

197-199 dec 

132-135 

244-245 dec 

78-81 

199 dec 

130-133 

benzene 

MeOH 

cyclohexane/EtOAc 

EtOH 

EtOAc 

OMF 

benzene 

EtOH 

benzene 

benzene 

EtOWDMF 

EtOAc 

EtOH 

EtDH 

EtDH/DMF 

benzene 

EtOH 

EtDH 

benzene 

EtOH/DMF 

benzene 

EtOH 

EtOH 

EtOH/DMF 

benzene 

EtOH 

EtOH 

98 

48 

89 

51 

85 

68 

57 

49 

53 

82 

76 

95 

54 

98 

72 

92 

74 

53 

61 

17 

55 

47 

59 

81 

49 

64 

42 

%ubstituted position on the aromatic nucleus. bC4H,C14 = fumaric acid. 
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Table III. Physical properties of 8-iminoxypropanolamine derivatives.

H

compd mp,OC cryst"
yield" formula a

solvent

30 .£-Pr 173-176 EtOH 78 C14HZ3N303S

30. i-Pr Z3Z-Z34 dec EtOH/DMF 50 CI4HZ3N303S'iC4H404' HZO

31 .i-Bu 153-154 EtOAc 68 C1SHZSN303S

31. .i-Bu 19Z-19S dec EtOH 48 C1SHZSN303s-i C4H404• HZO

3Z t<JLt-Bu 163-165 EtOH 68 C1SHZSN303S

32. t<JLt-Bu Z49-ZS1 dec EtOH/DMF 49 C1SHZSN303s-i C4H404' HZO

33 ..6£c-Bu 125-128 EtOAc 68 C1SH2SN303S

33. .he-e.-Bu 207-208 dec EtOH/DMF 52 C1SH2SN303S' te4H4°4

34
3t4-d~methoxy-

119-122 benzene 39 C21HZ9N30SSohenylethyl

34.
3.4-dlmethoxy-

165-168 dec EtOH 40 CZIH29NlsS·i C4H404' H2Ophenyl ethyl

Table IV. Oxypropanolamine derivatives'.

compd
posl-b compd pC/sl-b
tlon tlon

35 6 i-Pr 43 -6e.c.-Bu

36 ,,-Bu 44
3.4-dlmethoxy-
phenyl.thyl

37 t<JLt-Bu 45 8 i-Pr

38 ..6£c-Bu 46 8 .i-Bu

39 6
3.4-dlmethoxy-

47 8 t<JLt-Bu
pheny1ethyl

40 i-Pr 48 -6e.c~8u

41 .i-Bu 49
3,4-dimethoxy-
phenyl.thyl

42 t<JLt-Bu

'See literature [10]. bSubstituted position on the aromatic nucleus.

tives (30a-34a) only compounds 22a and 32a with ICso
values in the 10-7 M range show inhibition equal to 82.6
and 95.2% respectively that decrease, however, on
decreasing the dose, thus ruling out a possible partial ago
nistic activity. For all the other compounds, block is only
partial or non-existing.

The above data showed that the modification of the oxy
propanolamine chain linked to the 1,4-benzothiazine
moiety by intercalation of an iminic group is of no advan
tage. Indeed, type A oxime ethers always are less active

R' NH.OH·HC1 R' B"~ R'
R")c=O )

R">=NOH
0> >=N-O~

R" 0

1. f.. 2, § l-~ !l-ll

1~.
R'>-N-O~NHR
R"

OH
Scheme 1.

1i-~

C(' esc (hHS/"-,.CD.H ~ S'1
FISD.

NH.OH
) I b ca.H

)

b NO NO.• H
1 ! ~

Scheme 2.

a a

6:r HS/"-,.CDNH. eX).)

H

Scheme 3.

than the corresponding type B oxypropanolamines. It was
also shown that position 8 of 1,4-benzothiazine moiety,
which was best for type B derivatives, is not the preferred
one for type A derivatives,as in this case it gives pratically
inactive compounds. On the other hand, the comparison
of type A and C oxime ether derivatives showed that the
aromatic structure is not indispensable for {3-adrenoceptor
blocking activity. Indeed, type C compounds display an
activity similar and, in some case, superior to that of type
A compounds.

Experimental protocols

Chemistry

Melting points were determined in capillary tubes (Buchi melting point
apparatus) and are uncorrected. IH NMR spectra were recorded on a
90 MHz Varian EM 390 spectrometer. Chemical shifts are given in ppm
(8) relative to tetramethylsilane and the spectral data were consistent
with the assigned structures. Column chromatographic separations were
carried out on Merck silica gel 40 (mesh 70-230). Analytical thin-layer
chromatography (TLC) was carried out on Merck aluminium sheets
silica gel 60 F-254 and visualized by UV or iodine vapours. Yields are
of purified products and are not optimized. All compounds were analyz
ed for C, H, N and the analytical values are within ± 0.4% of the theo
retical values. The characteristics of the synthesized compounds are
summarized in Tables I-III,while the chemical structures of the oxypro
panolamine derivatives used for comparison are reported in Table IV.



Table V. Inhibition of [3H]DHA binding in turkey erythrocytes.

compd IC
50

•(M) a compd IC
50

•(M) a

15a 3.03'10-6 35 NA

16a 5.28'10-5
36 8.40.10-5

17a 1.80.10-6 37 NA

18a 1.85'10-6 38 NA

19 NA b 39 NA

20a 2.40'10-6 40 3.40'10-7

21a 2.49'10-6 41 NA

22a 3.51'10-7 42 NA

23a 2.19'10-6 43 1.10 '10-7

24 1.80'10-6 44 NA

25a NA 45 1.07'10'7

26a NA 46 4.23'10-7

27a 2.33'10-6 47 7.06.10-8

28a NA 48 8.20'10-10

29 1.15,10-5 49 4.29.10'7

30a 9.87.10-5 PROP C 4.15'10-8

31a 1.34'10-5 CART d 2.33 '10-8

32a 5.21.10-7

33a 2.85'10-6

34a 3.21'10-7

'Drugs were run at 7 concentrations in each experiment, and ICso values
were determined by linear regression of log probit analysis of radioli
gand displacement. bNA indicates no active compound (ICso ~ 10-4 M).
cPropranolol. dCarteolol.

S-(2-Nitro-6-acetyl)-phenylthioglycolic acid 4
Sodium hydrogen carbonate (22 g, 0.262 mol) was added to a solution
of thioglycolic acid (11.45 g, 0.124 mol) in ethanol (10 ml) and water
(15 ml). The resulting solution was added portion wise to the ethanolic
solution of 3 [13] (22 g, 0.110 mol). This was refluxed for 6 h, concentrat
ed to half its volume, diluted with water and then extracted with chloro
form. The organic layer was removed and the aqueous solution acidified
and extracted 3 times with chloroform. The combined organic layers
were washed with water, dried and evaporated to give 24 g (85%) of
virtually pure 4 as an oil which was used without further purification. IH
NMR (CDCI3) 8: 2.65 (3H, s, CH3); 3.65 (2H, s, SCHz); 7.48-7.80 (3H,
m, H-aromatic); 10.12 (IH, s, OH). Anal. ClOH9NOsS (C, H, N).

8-Acetyl-3,4-dihydro-3-oxo-2H-l,4-benzothiazine 5
An aqueous solution of ferrous sulfate heptahydrate (178 g dissolved in
390 ml of water) was added to a solution of the above acid 4 (16.50 g,
0.065 ml) in ammonia (130 ml) while stirring for 15 min. The reaction
mixture was heated in a water bath for 1 h and then filtered with char
coal. The filtrate was acidified with dilute chloride acid and the resulting
solid collected, washed with water, dried and recrystallized from ethanol
to give 7.40 g (55%) of 5, mp 213-215°C; IH NMR (DMSO-d6) 8: 2.64
(3H, s, CH3); 3.25 (2H, s, SCHz); 7.05-7.30 (2H, m, H-6 and H-7);
7.65 (lH, dd, 1=7.2 and 2.0 Hz, H-8); 10.60 (IH, s, NH). Anal.
C lOH9NOzS (C, H, N).
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Table VI. Anti-isoprenaline activity in normal rats.

d dosage " inhibition a,b compd dosage " inhibition a,b
comp (mg/kg, 1. v.) of tachycardia (mg/kg, i.v.) of tachycardia

15a NA C 35 4 NA

16a 37.2 ± 12.11 36 NA

17a NA 37 NA

18a NA 38 NA

19 NA 39 NA

20a 4.7 ± 0.94 40 13.6 ± 3.18

21a NA 41 NA

22a 82.6 ± 8.74 42 NA
0.4 30.3 ± 4.55

43 14.0 ± 1.49
23a 29.7 ± 3.95

44 NA
24 12.2 ± 4.43

45 79.3 ± 4.19
25a NA 0.4 32.0 ± 2.15

26a NA 46 100 ± 0

27a NA 47 66.3 ± 8.87
0.4 100 0

28a NA 0.04 100 ± 0

29 NA 48 4 100 ± 0

30a 49.4 ± 8.16 49 100 ± 0

31a NA PROP d 100 ± 0

32a 95.2 ± 4.77 CART .. 100 ± 0
0.4 24.2 ± 5.50

33a 4 NA

34a NA

'Mean (±) SEM for 3 separate observations are given. bTwo minutes
after INA (0.12 /oLg/kg) administration. cNA indicates no active f3
blocking compound. dPropranolol. eCarteolol.

3,4,5,6, 7,8-Hexahydro-3,8-dioxo-2H-l, 4-benzothiazine 6
A mixture containing 2-bromo-l,3-cyc1ohexanedione [14] (15 g,
0.078 mol), thioglycolamide [15] (7.14 g, 0.078 mol) and a small amount
of dry dimethylformamide (20 ml) was stirred mechanically and heated
at 100-1100Cfor 30 min. After cooling, the reaction mixture was treated
with acetone. The resulting solid was filtered off and recrystallized from
ethanol to give 7.10 g (49%) of6, mp219-221°C; IHNMR (DMSO-d6)

8: 1.70-2.10 (2H, m, CHzCHzCHz); 2.20-2.60 (4H, m, CHzCHzCHz);
3.30 (2H, s, SCHz); 10.40 (IH, s, NH). Anal. CSH9NOzS (C, H, N).

Preparation of the oximes 7-10
The following method used to synthesize 3,4-dihydro-3-oxo-2H-l,4-ben
zothiazin-6-acetoxime 7 is standard.

A solution of 6-acetylbenzothiazine 1 (10.35 g, 0.050 mol) and
hydroxylamine hydrochloride (6.95 g, 0.100 mol) in ethanol (130 ml) and
pyridine (40 ml) was refluxed with stirring for 2 h. The mixture was
concentrated and then poured into ice-water. The precipitated solid was
collected, dried and recrystallized from methanol to give 8.61 g (78%)
of7, mp 218-222°C; IH NMR (TFA) 8: 2.88 (3H, s, CH3); 3.73 (2H, s,
SCHz); 7.40-7.73 (3H, m, H-aromatic). Anal. CIOHlONzOzS (C, H,
N).
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Preparation of the epoxides 11-14 
This preparation is illustrated by the synthesis of 6-{ l-[(2,3-epoxy)-pro- 
poxy]-iminoethyl}-3,4-dhydro-3-oxo-2H-l,Cbenzothiazine (11). 

Under an atmosphere of nitrogen, a solution of oxime 7 (3.80 g, 
0.017 mol) in dry dimethylformamide (30 ml) was slowly added to a sus- 
pension of sodium hydride (0.72 g, 0.030 mol) in dry dimethylformamide 
(10 ml) and the reaction mixture was stirred for 4 h at room temperature. 
A solution of epibromohydrin (2.80 g, 0.020 mol) in dry dimethylforma- 
mide (10 ml) was added. The reaction mixture was stirred for a further 
5 h and then poured into ice-water. The separated solid was collected, 
washed with water. dried and finallv ourified bv silica gel column chro- 
matography eluting with cyclohexiie-ethyl &etate”(7:3) to obtain 
1.90 g (40%) of 11, mp 165-166oC; IH NMR (DMSO-d,) 6: 2.20 (3H, 
s, CH3); 2.70-2.90 (2H, m, CH2-oxiranic); 3.10-3.40 (lH, m, CH-oxi- 
ranic); 3.50 (2H, s, SCH3; 3.83-4.48 (2H, m, OCH*); 7.17-7.40 (3H, 
m, H-aromatic); 10.55 (lH, broad s, NH). Anal. C13H14NZ03S (C, H, 
W 

Preparation of the oxime ether derivatives IS-34 
The procedure is illustrated by the synthesis of 6-{ 1-[(3-tert-buthylamino-2- 
hydroxy)-propoxy]-iminoethyl}-3,4-dhydro-3-oxo-2H-l,4-benzothia- 
zine fumarate (17a). 

A large excess of tert-buthylamine (5 ml) was added to the ethanolic 
solution of the epoxide ll(O.80 g) and stirred at 50-6@C for 5 h. The 
solvent and the excess of amine were removed under reduced pressure 
and the solid residue crystallized from ethyl acetate to 

t 
ive 0.86 g (85%) 

of 17, mp 181-183oC: *H NMR (DMSO-de) 6: 1.03 9H, s, C(CH&]; 
2.15 (3H, s, CH,); 2.45-2.60 [2H, m, OCH,CH(OH)CH,]; 3.48 (2H, s, 
SCH2); 3.68-3.90 

I 
lH, m, OCH2CH(OH)CH1]; 4.02-4.15 [2H, m, 

OCH,CH(OH)CH, ; 7.15-7.38 (3H, m, H-aromatic). Anal. 
Cdb&W (C, H, N). 

A saturated solution of fumaric acid in dry acetone was added to a solu- 
tion of crude base 17 (0.58 e) in drv acetone until no more orecioitation 
was formed. The pre&pitatYeh salt &as collected and recrysiallizkd from 
dimethylformamide to give 0.46 g (68%) of 17a, mp 254oC dec. Anal. 
C17H25N303S. l/2 C4H404 (C, H, N). 

Phamlacology 

Binding determination 
Pellets containing & type adrenoceptors were obtained from turkey 
erythrocyte membranes as described in the literature [16]. [3H] dihy- 
droalprenolol([3H]DHA) obtained from New England Nuclear, having 
a specific activity of 99.9 Ci/mmol and a radiochemical purity > 98.5% 
was used as ligand. 

P-Adrenoceptor binding activity was determined as follows: 100 ~1 of 
6.10-s M I3HlDHA were incubated for 15 min at 37OC with 100 ~1 of 
membrane’s (431 pg / ml of protein diluted 1:8 v/v) and 100 ~1 of a solu- 
tion of the substance dissolved in water or dimethylsulfoxide, at a range 
of concentrations, to a final volume of 1 ml with saline buffer (sodium 
chloride 90 mM, Tris 12 mM; pH=7.5). The reaction was stopped by 
adding 3 ml of cold buffer. The material was filtered under reduced pres- 
sure through glass fiber filter disks (Whatman GF/B). Afterwards, the 
samples were washed with 4.5 ml of the same buffer and placed into scin- 
tillation vials; 10 ml of Filter-count (Packard) liquid scintillation cocktail 
was then added to each vial and counting was carried out by a scintilla- 
tion spectrometer (Packard TRI-CARB 300C). Control (blank) exper- 
iments were carried out to determine the effect of the solvent (5%) on 
the binding. The concentration of the test compounds that hhibited 
[3H]DHA binding by 50% (I&) were determined by log-probit analysis 
with 7 concentrations of the displacers, each performed in duplicate. The 

ICsO values of propranolol and carteolol were also included as reference 
compounds (Table V) . 

Anti-isourenaline activitv 
The p-ahrenoceptor blocking activity was studied in vivo by the inhibi- 
tion of isoprenaline-induced tachycardia in rats [17]. For this purpose 
0.12 pg/ kg of isoprenaline was injected intravenously (jugular vein) 
into male Wistar rats (250-300 e) anesthetized with sodium nembutal 
(55 mg/ kg, i.p.) and ihe increase in heart rate (HR) was evaluated by 
electrocardiograph. After several min, when the normal heart rate was 
restored, the compound under examination, dissolved in dimethylsul- 
foxide at a prestabilite dose, was injected intravenously; two min later, 
the isoprenaline injection was repeated. Control experiments were car- 
ried out to determine the effect of the solvent on the test. The compari- 
son was made with two known p-blockers: propranolol and carteolol 
(2 mg / kg, i.v.). Three rats were used per group and a single % variation 
was calculated from the mean values (Table VI). 
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