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Abstract

The 2-[3-(substituted—amin0)-2—hydr0xypropyl]-4,6—dimethyl—3—oxo—2,3-dihydroisothiazolo[5,4—b]pyridines 3 were synthesized and
pharmacologically evaluated in animal models. The preliminary pharmacological screening study showed that the investigated compounds
were toxic and had no significant activity in central nervous system (CNS) tests. Additionally, compounds 3, and several other 2-substituted-
4,6-dimethyl-3-ox0-2,3-dihydroisothiazolo[ 5,4-b] pyridines described here (2), together with those (4) reported in a previous paper, were
evaluated in vitro against Mycobacterium tuberculosis H37Rv. For comparison, products of the rearrangement of some isothiazolopyridine
1,1-dioxides (4a,b) with the corresponding pyrido[3,2-e]-1,2-thiazines (5a,b) and different N,-substituted derivatives of the latter (5¢c-i)
were also prepared and investigated in antimycobacterial tests. The most potent antituberculars of the 23 compounds assayed are 2-[ 3-(4-
benzylpiperidin-1-yl)-2-hydroxypropyl]-4,6-dimethyl-3-o0x0-2,3-dihydroisothiazolo[ 5,4-b] pyridine 3d and ethyl (4,6-dimethyl-3-oxo0-2,3-

dihydroisothiazolo[5,4-b]pyridin-2-yl)acetate 4¢ (MIC < 12.5 pg/ml, 100 and 98% inhibition, respectively).
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1. Introduction

Our particular interest was previously focused on the syn-
thesis and preliminary pharmacological screening (in vivo)
of derivatives of 2-[4-phenyl(heteroaryl)piperazin-1-ylal-
kyllisothiazolo[5,4-b]pyridine and its 1,1-dioxide (Fig. 1,
I), structurally related to ipsapirone (Fig. 1), a serotonine
5-HT, 4 receptor agonist with anxiolytic and antidepressive
properties [1].

Compounds I (Fig. 1) were evaluated in vivo on mice and
rats to determine their action on the central nervous system
(CNS) and arterial blood pressure. These efforts have led to
the identification of an interesting anorectic agent (Fig. 1,
IA: X=S;n=0; T,Z=CH) [2] and showed that the incor-
poration of the hydroxyl (Fig. 1, IB) [3] or ethereal (Fig.
1, IC) [4] function at the central alkyl chain had generally
negative influence on CNS effectiveness of the isothiazolo-
pyridines investigated. On the other hand, many of the 3-oxo-
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isothiazolo[5,4-b] pyridines, bearing a diverse substituent
(benzyl, (un)substituted phenyl, alkyl, hydroxyalkyl,
alkenyl, cycloalkyl, carbamoylalkyl(cycloalkyl, phenyl) ) at
position 2 of the isothiazole ring, received considerable atten-
tion for their antibacterial properties [ 5-8].

The object of the present study was twofold. First, as a
further extension of our previous research on isothiazolo-
[5,4-b]pyridines of type IB (Fig. 1) we prepared a series of
compounds 3 (Scheme 2), containing only one base nitrogen
atom in the side chain structure. The nitrogen atom of the
base centres was located on the terminal carbon atom of the
2-hydroxypropyl chain and was substituted with different
isoalkyl, cycloalkyl, and aromatic groups. Compounds 3 were
prepared with the aim of comparing their CNS and arterial
blood pressure actions with those of the previously studied
phenyl(heteroaryl) piperazine analogues of type IB (Fig. 1)
[3]. Secondly, the pronounced antibacterial activity of many
isothiazolopyridines prompted us to investigate 3-oxoisothia-
zolo[5,4-b]pyridines (also synthesized by our group)
against Mycobacterium tuberculosis. Therefore, beside 3

0014-827X/98/$ - see front matter © 1998 Elsevier Science S.A. All rights reserved.
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Scheme 1. Synthesis of pyrido-1,2-thiazines 5.

(Scheme 2), we prepared a set of 2-substituted-3-oxoiso-
thiazolopyridines 2 (Scheme 2) and 4 (Table 3), character-
ized by the presence of widely diverse functional groups
(amino, carboxyl, carbamoyl, ester, sulfoester, hydroxyl,
aminoalcohol, unsaturated bond) at the 2-substituent struc-
ture. For comparison, the products of rearrangement of some
isothiazolopyridine 1,1-dioxides (4a,b) to pyrido{3,2-e]-
1,2-thiazines (5a,b, Scheme 1) and N, derivatives (Sc-g,
Table 3) of the latter were prepared as well.

Syntheses of the new isothiazolopyridines 2 and 3
(Scheme 2) are described in this paper, whereas the proce-
dures of preparation of isothiazolopyridines 4 [2,9,10] and
pyrido-1,2-thiazines 5 [11,13] (Scheme 1) were described
previously by us.

2. Chemistry

In order to synthesize the compounds 2a,c—e, isothiazolo-
pyridine 1a [9] or its 1,1-dioxide 1b [10] were alkylated
with the respective bromo derivatives ( Scheme 2, Section 3)
using methods similar to those described for preparation 4
[9,10] (Table 3). Desired compounds 2a,c—e were obtained
in satisfactory yield (40-60%, Table 1). Amide 2b was pre-
pared by treating the ester 4¢ (Table 3) with ammonia,
sulfoester 2g in tosylation of the known 2-hydroxyethyl-
isothiazolopyridine (2h, Scheme 2) [12], whereas 2f was
obtained analogously to the synthesis of compounds 3
(Scheme 2).

Isothiazolopyridines 3 and 2f were synthesized using a
similar procedure to the one we have previously used for the
preparation of compounds of series IB (Fig. 1). According

to this method (Scheme 2), the key intermediate, epoxypro-
pylisothiazolopyridine 2i [3], was prepared from isothia-
zolopyridine 1a [9] and 1-chloro-2,3-epoxypropane. The
compounds 3 planned, characterized by the presence of the
secondary or tertiary amine grouping on the terminal carbon
atom of the 2-hydroxypropyl side chain, were obtained in
aminolysis of the resulting epoxide 2i by the corresponding,
commercially available, primary or secondary amines (Sec-
tion 3). Reaction 2i with primary amines in a protic (ethanol)
or in an aprotic (xylene) solvent results, however, in a com-
plex mixture ( thin-layer chromatography). The predominant
product of the mixture was separated by chromatography on
a silica-gel column, giving the expected aminoalcohols
3f,g.i or bis-aminoalcohol of type 3j in low yield ( ~20%,
Table 1).

The analytical data of all new compounds 2 and 3 were in
agreement with the assigned structures (Tables 1 and 2). The
'H NMR spectra of 2f,g and 3a—j revealed the presence of
singlets at ~2.6 ppm (s, 3H, CH;) and ~2.7 ppm (s, 3H,
CH,) for the methyl groups of pyridine and a singlet at ~6.9
ppm (s, 1H), due to the B-pyridine proton of the isothiazo-
lopyridine system. In the case of the 1,1-dioxides 2¢c—e, these
protons resonate at ~2.71 ppm (s, 3H, CH;), ~2.76 ppm
(s,3H,CH;) and ~7.37 ppm (s, 1H), respectively. 'HNMR
data of the side chain (R) of the new compounds 2¢-g,
3a—j are summarized in Table 2. Finally, for each compound
2-5 (Table 3) tested against M. ruberculosis the log of the
octanol-water partition coefficient was calculated (log-
P_...). The calculations of the log P, values were made for
the free bases, using the ChemPlus program from Hypercube
(IBM PC version).
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Scheme 2. Syntheses of isothiazolopyridines 2 and 3.

3. Experimental
3.1. Chemistry

Melting points are uncorrected. Proton '"H NMR spectra
(Table 2) were obtained with a Tesla spectrometer (80
MHz). IR spectra (Table 2) were recorded on a Specord-75
IR spectrometer. All the results of the C, H, and N determi-
nations were within +0.4% of the values calculated for the
corresponding formulae (Table 1). Chromatographic sepa-
rations were performed on a silica-gel column [ Kieselgel 60
(70-230 mesh), Merck]. Analytical thin-layer chromatog-
raphy (TLC, R¢) was carried on Merck silica gel, 60F,s,
(alufolien), and visualized by UV.

3.1.1. (4,6-Dimethyl-3-ox0-2,3-dihydroisothiazolo-
[5,4-b]pyridin-2-yl)acetic acid 2a

A solution of 1.4 g (0.01 mol) of bromoacetic acid neu-
tralized with 0.5N KOH to pH 7-8 was added to a solution
of 1.8 g (0.01 mol) of isothiazolopyridine 1a [9] in 20 ml
0.5N KOH water solution. The solution was stirred and
heated at 40°C for 4 h, filtered with charcoal and the filtrate
was acidified with hydrochloric acid and left overnight. The
separated solid was filtered off, heated to boiling with 50 ml
CHCI; and filtered while hot to give 0.85 g of undissolved in
CHCI, substance (m.p. 208-211°C (decomp.)). The chlo-
roform filtrate was evaporated and the residue was crystal-
lized from benzene to give 0.3 g of the starting isothiazolo-
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Table 1
Physical data of compounds 2 and 3

Comp. Yield M.p. (°C) Formula
(%) Solvent Molecular wt.

2a 40 210-212 CoH,;oN,058
(decomp.) 238.26

2b 70 225-227 C,oH; N;0,8
ethanol 237.27

2c 62 214-216 C,sH3N;0,8
ethanol 331.34

2d 53 155-157 C,6H,,CLN,0,8
ethanol 399.24

2e 55 126-128 C,H,(N,O58
cyclohexane 250.27

2f 35 137-139 C,H,eN,058
acetone 366.47

2g 60 122-124 C;H5N,0sS,
ethanol 395.46

3a 65 135-138 C,sH,; N;0,8
n-heptane 30741

3b 60 81-83 C,¢H,3N30,8
n-heptane 32143

3¢ 70 77-719 C;H,5N;0.8
n-heptane 335.46

d 60 102-104 C,3H,6N50-8
n-hexane 411.56

3e 65 81-83 C,;H,6N;0,S8
n-hexane 368.47

3f 20 252-255 C3H,,CIN;0,8
ethanol 317.83

3g 22 70-72 C,5sH23N30,8
n-hexane 309.42

3h 45 116-119 C,0H,3N;0,8
cyclohexane 369.48

3i 20 140-142 CsHgN1O,S
ethyl acetate 373.42

3j 19 >95 C,oH33N50,S,

tetrahydrofuran + ethyl ether 579.71

pyridine 1a. The crude product (m.p. 208-211°C
(decomp.)) was dissolved in dilute ammonium hydroxide
solution, heated to boil, filtered and the hot filtrate acidified
with hydrochloric acid. After cooling the separated product
2a (Tables 1 and 2) was filtered off.

3.1.2. (4,6-Dimethyl-3-oxo0-2,3-dihydroisothiazolo-
[5,4-b]pyridin-2-yl)acetamide 2b

2.6 g (0.01 mol) of ester 4c (Table 3) [9] was suspended
in 20 ml of ammonium hydroxide (25% NH; in water) and
the mixture was stirred at room temperature for 10 h. After
completion of the reaction, the mixture was diluted with 20
ml of water, the product was filtered off and purified by
crystallization (2b, Tables 1 and 2).

3.1.3. General procedure for the preparation of compounds
2c—e

0.4 g (0.01 mol) of NaH (60% suspension in mineral oil)
was added to a stirred solution of 2.1 g (0.01 mol) of iso-
thiazolopyridine 1b (Scheme 2) [10] in 7 ml of anhydrous
N,N-dimethylformamide (DMF). The mixture was stirred at

room temperature for 2 h, and then 0.011 mol of the appro-
priate bromide was added (2-(bromoacetyl)pyridine to
obtain 2¢, w-bromo-2,4-dichloroacetophenone for 2d, pro-
pargyl bromide for 2e). The reaction mixture was stirred for
7 h at 70°C and after cooling to room temperature was poured
into water (50 ml). The precipitate formed was filtered off
and purified by crystallization (2c—e, Tables 1 and 2).

3.1.4. 2-(4,6-Dimethyl-3-oxo0-2,3-dihydroisothiazolo-
[5,4-b]pyridin-2-yl)ethyl p-toluenesulfonate 2g

2.1 g (11 mmol) of p-toluenesulfonyl chloride was added
to a solution of 1.1 g (5 mmol) of 2-hydoxyethylisothiazo-
lopyridine 2h (Scheme 2) [12] in pyridine (20 ml). The
solution was stirred at room temperature for 24 h and then
poured into water (500 ml). The precipitate formed was
filtered off yielding crude tosylate 2g. The crude product was
purified by crystallization (2g, Tables 1 and 2).

3.1.5. General procedure for the preparation of compounds
3a—e

0.01 mol of the appropriate amine (pyrrolidine to obtain
3a, cyclohexylamine for 3b, cycloheptylamine for 3¢, 4-ben-
zylpiperidine for 3d, 2-methylaminomethyl-1,3-dioxolane
for 3e) was added to a stirred solution of 2.35 g (0.01 mol)
of 2-epoxypropylisothiazolopyridine 2i (Scheme 2) [3] in
ethanol (30 ml). The solution was boiled under reflux for
2 h, filtered with charcoal and evaporated. The residue was
purified by crystallization (3a—e, Tables 1 and 2).

3.1.6. General procedure for the preparation of compounds
2f and 3f-j

0.01 mol of the appropriate amine (1-(B-hydroxy-
ethyl)piperazine to obtain 2f, isopropylamine for 3f, iso-
butylamine for 3g, 1,2,3,4-tetrahydroisoquinoline for 3h,
3,4-(methylenedioxy ) aniline for 3i, benzylamine for 3j) was
added to a stirred solution of 2.35 g (0.01 mol) of 2-epoxy-
propylisothiazolopyridine 2i (Scheme 2) [3] in ethanol (30
ml; in xylene for compound 3i). The solution was boiled
under reflux for 2 h (5 h for 3i), filtered with charcoal and
evaporated. The residue was purified by chromatography on
asilica-gel column with appropriate eluant to get the predom-
inant product of the mixture (TLC) (for compound 2f
(R=0.33), methanol/acetone (1:1); for 3f (R;=0.3),
methanol; for 3g (R;=0.5), methanol; for 3h (R;=0.33),
ethyl acetate; for 3i (R;=0.7), ethyl acetate; for3j (R;=0.4),
methanol). The products 2f, 3g—j were crystallized from the
appropriate solvents (Tables 1 and 2), whereas free base 3f
(oil, '"H NMR, Table 2) was converted into hydrochloride
by using dry HCl in an anhydrous Et,O/EtOH (1:1) mixture.
The precipitate formed was crystallized to give an analytically
pure monohydrochloride salt 3f (Tables 1 and 2).
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Table 2
Spectroscopic data of compounds 2 and 3
H,
&
| -R
HC™ N
Comp. | X R IR R
co!) 'H-NMR (CDCl,); 8, ppm ‘
2a s |. H 3200-2400 (OH,
/TD acid), 1710
(C=0,acid), 1670
(C=0)
2b S NH; 3330, 3180 (NH),
/\[ 1720,1680 (C~O)
2 [SO: 1710 (C=0) 5.45 (,2H,CHy), 7.45-8.15
(m,3H,2xHy + H,), 8.65-8.75
(m,1HHy)
24 | SO, c 1 1710 (C=0) 5.07 (8,2H,CHy), 7.3-7.75 (m,3H,
2e | SO, H 3230 («CH),1730 | 2.38(tr,IH,CH, J-2.5 Hz), 4.53
A (€=0) (@.2H.CH, J-2.5 H5)
of S 3350 (OH), 1650 | 2.4-2.65 {m,12H,2xN(CHa)}, 3.54-
/\Q\NQ €=0) 3.67 (m,2H.CH,0), 3.87-4.2
~ on (m,3H,CH,CH)*

P 3 y 1670 (C=0). 2.32 (3,3H,CH}), 405 (tr,2H,CH,,
O/m J=5.2 Hz), 4.36 (r,2H,CH,,
APy J=5.2 Hz), 7.16 (d,2ArH, J=8.3 Ha),

7.73 (d,2ArH, J=8.3 Hz)

W | s 33503150 16721 (m AH,CH), 235267
(OH),1670 (C=0) | (m,6H,CHN(CH3);}, 3.8 (br, 1H,OH,
/j,:\NQ exchangesble with D,0), 3.87-4.17
(mIHCHCH) |
W | s 33503150 142166 (m,6H.CH), 2.13-2.66
/1:\"0 (OH),1670 (C=0) |  (m,6HN(CH:)s}, 3.68 (b, 1H,OH
exchangeable with D;0), 3.78 -4.2
(m,3H.CH,CH)
% S 33503150 | 1.1-1.74 (m,SHLCH), 2.2-2.68 [m,6H,
/T\O (OH),1670 (C-0) | N(CHa)], 3.6-4.05 (m,4H,CH,CH +
H OH exchangeable with D,0).
3 s 3350 (OH), | 1030 (m13H,CH), 3.6 Gor, IH,OH
/\(\"O\/O 1670(C~0) exchangeable with D;0), 3.854.14
H (m,3H,CH;CH), 7.05-7.27
“(m, SHLATH).

3¢ 3 3400-3200 (OH), | 2.42 (8,3H,CHj), 2.5-2.7 (m,2H, N-
1670 (C=0) CH,), 3.67 (br, 1H,OH exchangeable
mm with D,0), 3.75-4.1 (m, 9H,CH,CH +

4H dioxolane + CH, attached to C; of
dioxolane), 4.94 (tr,1H, H; of
_dioxolane, J=4 Hz) |
I | S 3300 (OH), 1.05 (d,6H,2xCHs, J=6.3 Hz), 2.05-
3100-2600 3.1 (m, 3H, >CHNCH,), 3.4
\/t/}::f"‘ (hydrochloride), | (br,2H,OH+ NH exchangesble with
“: 1670 (C=0) D,0), 3.7-4.2 (m,3H,CH,CH)**

3 | 8 " 3300-2550 (NH, | 0.89 (4,6H,2xCH,, J=6.4 Hz), 1.1-
/m OH), 1670 (C-0) | 1.85 (m.1H,-CH<), 2.12-2.92 [(m,AH,

N(CHz)1] , 3.62-4.2 (m,4H.CH,CH

+OH _exchangeable with D,0)*
T S 3400-3200 2.5-2.97 (m,6H, (CH,NCH,CH,Ar),
/\f\"(j:j (OH),1670 (C=0) | 3.51 (br,IH,OH, exchangeable with
H D;0), 3.69-4.23 (m,SH,CH,CH +
NCH,As), 6.92-7.16 (m,dH, 4ArH)

3 S 3250-3000 (NH, 3.05-3.25 (m,2H, NCHy), 3.5-4.25
OH), 1670 (C=0) | (m,4H,CH,CH + OH exchangeable
with D,0), 5.1(br,1H,NH exchangeable
H with D;0), §.83 (s,2H, OCH;0), 6.07

(dd, TH,AtH, J= 1.9 Hz and 8.3 H),
6.27 (41 ArHJ=1.9 Hz), 6.62
(4.1 ATH_ J=3.3 H)
3 7380-3200 (OH), | 2.4-2.8 (m, 16H,4xCH3 + 2xNCH;),
1670 (C~0) | 3.0-4.1 (m, 10H, 2xCH,CH + NCHAr
‘ */5:5‘/\&\ "’\O + 2xOH exchangesble with D;0), 6.88
2

(s,2H,2xHa), 7.24 (3,SH,SArH)

* Position of the OH(NH) proton signal was not established.
** I NMR for base.
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3.2. Pharmacology

The primary screening of antimycobacterial activity ' of
the 23 compounds synthesized here (2b,c,e-g, 3a,b,d,g-i)
and described previously (4b—f, Sa—g) in the form of bases
was conducted in vitro at the level of 12.5 pg/ml against
Mycobacterium tuberculosis H37Rv in BACTEC 12B
medium using the BACTEC 460 radiometric system. The
antibacterial activities as well as the lipophilic properties
(log P_,;.) of the compounds tested are summarized in
Table 3.

The results presented in Table 3 showed that several of the
isothiazolopyridines investigated expressed in vitro anti-
mycobacterial activity (the column labelled ‘% Inhibition’
lists the activity of each compound), whereas the values of
log P., for compounds 2-5 were within the ranges 3.88~
0.74 for 2 and 4, 4.4-2.06 for 3 and 2.03-0.21 for 5. However,
itis difficult to correlate the log P,,,. values with the observed
biological effects. For example, the most potent compound
3d was the most lipophilic (log P, =4.4), while sulfoester
2g with similar lipophilic properties (log P, =3.88) had
no activity.

Structure—activity relationships with respect to the 2-side
chain of isothiazolopyridines of the series 2-4 (Table 3)
revealed the following. Firstly, among the compounds of
series 3 it is evident that the presence of the phenyl ring at
the structure of a base grouping of the side chain (3d,h,i)
produces a significant increase of antitubercular activity,
whereas the occurrence of cycloaliphatic residue (3b) on the
amine group leads to an inactive compound (there are no
data for 3a,g, Table 3). Secondly, the lack of a base nitrogen
atom at the structure of the 2-substituent of isothiazolopyri-
dine (2b,g, 4d) and its 1,1-dioxide (2c.e, 4b,e.f) reduces, in
general, antimycobacterial activity. An exception was ester
4c (MIC <12.5 pm/ml, 98% inhibition).

Finally, products rearrangement of some 1,1-dioxides of
isothiazolopyridine 4 to the corresponding pyridothiazines-
1,2 (5a,b, Scheme 1, Table 3) and N,-functionalized deriv-
atives of the latter (Sc—g, Table 3) demonstrated a weak
antitubercular activity and little difference in potency inhib-
iting of mycobacterium (MIC>12.5, 37-28% inhibition).
The only exception was compound 5f (MIC>12.5, 10%
inhibition).

The four newly synthesized compounds 3c—f were also
subjected to the preliminary pharmacological analysis to test
their central activity °.

3.2.1. Material and methods
The experiments were carried out on male and female
albino-Swiss mice (body weight of 20-25 g) and male

! The antimycobacterial activity of compounds was assayed by TAACF
(Tuberculosis Antimicrobial Acquisition and Coordinating Facility),
National Institute of Allergy and Infectious Diseases, Southern Research
Institute/ GWL Hansen’s Disease Center/Colorado State University.

2 Department of Pharmacology, Medical Academy, ul. Jaczewskiego 8,
20-090 Lublin, Poland.

Wistar rats (200-250 g). Investigated compound were
administered intraperitoneally (i.p.) as a suspension in 3%
Tween 80 in the constant volume of 10 ml/kg in mice and
5 ml/kg in rats. The compounds were administered in doses
equivalent to 1/10 and 1/20 of LD, Control animals
received the equivalent volume of solvent. Each experimental
group consisted of eight animals.

The following pharmacological tests were performed:

. Acute toxicity in mice.

. Motor coordination in the rota-rod test in mice.

. Spontaneous locomotor activity in mice.
Amphetamine-induced locomotor hyperactivity in mice.
Pain reactivity in the ‘writhing syndrome’ test in mice.
Pain reactivity in the ‘hot-plate’ test in mice.
Anxiolytic properties in the ‘four plates’ test in mice.

. Pentetrazol-induced seizures in mice.

. Maximal electric shock in mice.

. Head twitches induced by 5-hydroxytryptophane in
mice.

11. Arterial blood pressure in rats.

Acute toxicity was assessed by the methods of Litchfield
and Wilcoxon [14] and presented as LDs, calculated from
the mortality of mice after 24 hours.

Motor coordination was measured according to the method
of Gross et al. [15]. The mice were placed for 2 min on the
rod rotating with the speed of 4 rpm. The effects were eval-
uated 15, 30, 45, 60, 75, 90 and 105 min after the adminis-
tration of the investigated compounds.

Spontaneous locomotor activity in mice was measured in
circular photoresistor actometers (32 cm in diameter). After
the injection of the investigated compounds, animals were
placed in the actometers for 1 hour. Each crossing of the light
beam was recorded automatically. The number of impulses
was noted after 30 and 60 min.

Amphetamine hyperactivity in mice was induced by d,l-
amphetamine 2.5 mg/kg s.c. Investigated compounds were
injected 30 min before amphetamine administration. The
locomotor hyperactivity was measured 30 and 60 min later
in the photoresistor actometers.

Pain reactivity was measured by the ‘writhing syndrome’
test of Koster et al. [16]. The test was performed in mice by
the i.p. injection of a 0.6% solution of acetic acid in a volume
of 10 mi/kg. 60 min after administration of the investigated
compounds the number of writhing episodes was counted for
30 min after the injection of 0.6% acetic acid.

Pain reactivity was also measured in the ‘hot-plate’ test
according to the method of Eddy and Leimbach [17]. Ani-
mals were placed individually on the metal plate heated to
56°C. The time (s) of appearance of the pain reaction (licking
of the forepaws or jumping) was measured. Experiments
were performed 30 min after administration of the investi-
gated compounds.

Anxiolytic properties were assessed by the ‘four plates’
test in mice, according to Aron et al. [18], 60 min after
administration of the investigated compounds at doses which
had no effect on the spontaneous locomotor activity. Mice
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Table 3
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Antibacterial activity in vitro of isothiazolopyridines 2, 3 and 4 and pyridothiazines-1,2 § against Mycobacterium tuberculosis H3TRv

Comp. | Lt Structure % MIC (ug/mD* % Inhibition
3d ,&'m 4.40 <125 100
dc {91 *”&Y\A 2.04 <125 98
3i u/&‘\ﬂ‘n’():} 2.88 >12.5 93
4d (2] ‘{5:5\,«. 2.05 >125 61

CcH, o
55 | [11] h/f)’f;'\() 1.27 >12.5 37
sc | [11] % 0.21 >125 37
BL oy
[N
| [10] ﬁj:g\r() 2.25 >12.5 36
BC
52 | [11] _‘/(E(E&“ 0.30 >12.5 33
3h ‘/&m 3.49 >12.5 33
L]
5d | [11] m 1.10 >12.5 31
P
Se | [13] Jj%lﬂ 1.65 >12.5 29
s
de (3] «5:5‘_\/,,, 0.74 >12.5 29
CHy, OH O
5g [13] mo 2.03 >12.5 28
T
2b "&Y“ 1M >12.5 24
2f u&{‘mﬁ 1.09 >12.5 15
cH,
st | [11] mj\m 127 >12.5 10
2 ﬁ\r(.] 133 >125 1

(continued)
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Table 3 (continued)

o
2¢ J:EQ’“"’ 1.45 >12.5 0
[
4 | [10] 5:5._\,. 1.92 >12.5 0
BT N
2 ,&\}_{Oﬁ 3.88 >12.5 0
WC
3b _/&gm 2.45 >12.5 0
3 “&W 2.59 >125 b
T e = o |

* MIC (minimum inhibitory concentration) of the standard antimycobacterial drug RMP (rifampin) =0.25 pg/ml, 98% inhibition vs. M. tuberculosis.

** Compound not sufficiently mixed with assay medium, no yield.

were placed in the cages with four plate floors (11 X7 cm)
with a 4 mm gap between each. After 15 s of adaptation the
number of crossings was counted during 1 min. Each crossing
was punished with direct current (180 V, 0.5 A), but no more
often than every 3 s.

Pentetrazol seizures in mice were induced by pentetrazol
administration at a dose of 100 mg/kg s.c. 30 min after
administration of the investigated compounds. Animals were
observed for 30 min and the number of mice developing
clonic and tonic seizures as well as mortality was recorded in
that period.

Maximal electric shock was induced by means of alternat-
ing current (50 Hz, 25 mA, 0.2 s) with the use of ear clip
electrodes according to the method of Swinyard et al. [19].
The criterion of the convulsive response was the tonic exten-
sion of the hind limbs. The test was performed 60 min after
administration of the investigated compounds.

Head twitch behaviour was induced by the administration
of 5-hydroxytryptophan (5-HTP) at the dose of 180 mg/kg
i.p. 30 min after administration of the investigated com-
pounds. Animals were observed 60 min after 5-HTP
administration.

Arterial blood pressure was determined according to the
method of Gerold and Tschirky [20] using the UGO-BAS-
ILE equipment (blood pressure recorder, Cat. No 8006).
Systolic blood pressure on the tail artery was measured
30 min after administration of the investigated compounds.

3.2.2. Statistics

Resuits obtained were presented as means + SEM and eval-
uated statistically using Student’s #-test or the exact Fisher
test.

4. Results
4.1. Acute toxicity

The LDs, values of the investigated compounds after their
i.p. administration to mice are presented in Table 4. All tested
compounds were toxic, with LDs, ranging from 72 (3f) to
149 mg/kg (3e).

4.2. Motor coordination

None of the investigated compounds at doses equivalent
to 1/10 of LDs, had neurotoxic properties as they did not
affect motor coordination in the rota-rod test.

4.3. Locomotor activity

Compounds 3d and 3e suppressed spontaneous locomotor
activity during the 1 h observation period at the dose equiv-
alent to 1/10 of LDs,.

4.4. Amphetamine-induced locomotor hyperactivity

Compound 3c at a dose equivalent to 1/10 of LDs,
decreased amphetamine-induced locomotor hyperactivity;

Table 4
Acute toxicity of compounds 3c-f

Comp. LDs, (mg/kg i.p.) Confidence limits
3c 100.0 71.6-139.8
3d 119.6 92.3-155.0
3e 149.6 99.5-224.7
3f 720 51.5-100.0
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other compounds (3d, 3e and 3f) administered at a dose
equivalent to 1/10 of LD, did not affect the excitatory action
of amphetamine in mice.

4.5. Pain reactivity

Compounds 3¢ at a dose of 1/10 of LDs, possessed anal-
gesic activity assayed in the ‘writhing syndrome’ test. In the
‘hot-plate” test, none of the investigated compounds
expressed analgesic activity.

4.6. Anxiolytic action

Compound 3f administered at a dose which did not affect
spontaneous locomotor activity decreased the number of
punished crossings in the ‘four plates’ test in mice; other
compounds were without effect.

4.7. Pentetrazol-induced seizures

Investigated compounds administered at doses equivalent
to 1/10 of LDy, had no anticonvulsive properties in the
pentetrazol-induced seizures test in mice.

4.8. Maximal electric shock

Investigated compounds administered at a dose of 1/10 of
LD, showed alack of protection against tonic seizures during
the maximal electric shock in mice.

4.9. Head twitches

None of the investigated compounds changed the number
of head twitches induced by 5-HTP in mice.

4.10. Arterial blood pressure

Compound 3c at a dose of 1/10 of LDs, decreased the
arterial blood pressure. Other compounds administered at a
dose of 1/10 of LDs, did not affect the pulse rate and arterial
blood pressure in rats.

5. Conclusions

The pharmacological study showed that all investigated
compounds 3 are toxic and had no significant biological activ-
ity. Compound 3¢ possessed a weak analgesic effect which
was evident for the highest dose used and only in one of the
analgesic tests performed. However, this effect may be a
consequence of a general depressive action of compound 3¢

on the CNS since 3c in this dose decreased amphetamine-
induced hyperactivity and decreased the arterial blood
pressure.
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