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Abstract. Structural modification of 5,7-dimethyl-6-
phenylazo-3H-thiazol o[ 4,5-b] pyridin-2-one relative to the
3“ position of basic heterocycle alows to use its
functionalization as the convenient method for the
synthesis of various derivatives and diversification of a
series of N° substituted thiazolo[4,5-b]pyridines. The
efficient synthetic protocol for aminomethylation
proceeding was developed which led to obtaining a series
of novel 3-(phenylamino)-methyl derivatives of 5,7-
di methyl-6-phenylazo-3H-thiazol o[ 4,5-b] pyridin-2-one.
The conditions for aminomethylation reaction allowing to
obtain  3-(phenylamino)-methyl derivatives of 5,7-
di methyl-6-phenylazo-3H-thiazol o[ 4,5-b] pyridine-2-on,
as well as hydrazide and arylidenhydrazide derivatives of
(5,7-dimethyl-2-oxo-6-phenilazo-thiazol o[ 4,5-b] pyridine-
3-yl) acetic acid with high yields have been developed.
The tuberculostatic activity of the newly synthesized
compounds was evaluated in vitro against Mycobacterium
tuberculosis H37Rv stain using Lowenstein Jensen's egg
medium.
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1. Introduction

Mycobacterium tuberculosis infection remains a
serious and evolving global health crisis. The inspection
of incidence, prevalence, and mortality rates of
tuberculosis (TB) in Ukraine is characterized by
increasing frequency of mycobacteria drug resistance
detection. An epidemic of untreatable extensively drug-
resistant TB rapid increasing provides an evidence that
such resistivity is one of the most important medical and

biological factors that significantly reduce the efficiency
of newly diagnosed TB patients treatment standardized
modes. This highlights the objectives for the devel opment
of innovative synthesis of compounds having improved
tuberculostatic or bacteriostatic actions. The suggested
approach will generate appropriate chemotherapy
regimens and achieve termination of bacterial excretion at
patientsin ashort time.

4-Azolidone core is considered to be the efficient
scaffold for drug-like molecules design as the integral part
of modern medicinal chemistry. 4-Thiazolidine moiety
heterocycles and their pyridine fused analogues have
acquired much importance because of their diverse
pharmaceutical applications. For example, some of their
derivatives are known as useful antimicrobial agents
effective against a variety of human and veterinary
pathogens [1]. Thiazolo[4,5-b]pyridines were also shown
to possess strong inhibitory actions for Ab42 fibrillization
at the micromolar level for Alzheimer’s disease treatment
[2]. The significant antiexudative, antimicrobial and
antioxidant effects of some thiazolo[4,5-b]pyridine
derivatives had been also reported [3-8]. Some of their
analogues were recognized as H3 receptor antagonists [9,
10] or act as antagonists of metabotropic glutamate
receptors 5 (MGIUR5) [11] while other were revealed as
potent inhibitors with respect to the receptors of the
epidermal growth factor [12]. Some of them are able to
activate the GK enzyme in vitro and significantly reduce
glucose level [13].

The objective of the present study was synthesis of
some novel 3H-thiazolo[4,5-b]pyridine-2-ones and their
structural modification relative to their N® position for
further pharmacological screening for tuberculostatic
activity in vitro evaluation.



288

2. Experimental

2.1. Reagents and Materials

All chemicals were of analytica grade and
commercialy available. All reagents and solvents were
used without further purification and drying.

2.2. Experimental Chemical Section

'HNMR spectra of compounds in DMSO-d6
solution were registered on a spectrometer Varian
Mercury VX-400 (400 MHz), interna reference TMS.
The elemental analysis experimental data on contents of
nitrogen and sulfur correspond to calculated ones
(£ 0.3%).

5,7-Dimethyl-6-phenyl azo-3H-thiazol o] 4,5-b]
pyridin-2-one (1). Sodium (25 g, 109 mmol) was
dissolved in anhydrous methanol (125 ml), and to the so-
[ution obtained 4-imincthiazolidin-2-one (6.8 g, 50 mmol)
and o-phenylazoacetylacetone (8 ml) were added at
293 K. The mixture was left standing for 5 days with the
intermittent stirring, then it was acidified with acetic acid
to pH ~5, five-fold diluted with water, the precipitate was
filtered off, washed with water, and dried. Compound
1 was obtained after its recrystallization from toluene as a
red crydalline powdered solid, well soluble in DMF,
DM SO, sparingly soluble in other organic solvents. Yield
86 %. Mditing point 531-532 K (decomp.). Elemental
analysis C14H1oN4OS. Determined, %: N 19.77; S 11.41.
Calculated, %: N 19.70; S11.28. '"H NMR § 2.42 (s, 3H,
CH3), 2.61 (S, 3H, CH3), 7.59-7.61 (m, 3H, C6H5),
7.80(d, 2H, J= 8.0 Hz, C¢Hs), 12.78 (s, 1H, NH).

General procedure of 5,7-dimethyl-6-phenylazo-
3H-thiazolo[ 4,5-b] pyridine-2-ones aminomethylation
(2-5). Compound 1 (5mmol), appropriate amine (5 mmol)
and formaldehyde (5 mmol) were added to dioxane
(20 ml). The reaction mixture was refluxed for 60 min.
After cooling the crystalline precipitate was filtered off,
washed with ethanol and dried. The obtained compounds
werere-crystallized from ethanol.

5,7-Dimethyl-3-[ (methyl-phenyl amino)-methyl] -6-
phenylazo-3H-thiazolo[ 4,5-b] pyridin-2-one  (2). Yidd
70 %. Médting point 463-464 K. Elemental anaysis
Cx»H»1Ns0S. Determi naj, %: N 17.25; S7.88. CaICUIataj,
%: N 17.36; S7.95. '"H NMR & 2.41 (s, 3H, CH3), 2.64 (s,
3H, CH3), 3.15 (s, 3H, CH3), 5.64 (s, 2H, CH,), 6.74 (t,
1H, J = 8.2 Hz, CH3 -N-CgHs), 7.10 (d, 2H, J = 7.9 Hz,
CH3‘N'Q§H§), 7.21 (t, 2H, J=79 Hz, CH3‘N'Q§H§),
7.60-7.62 (m, 3H, CgHs), 7.87 (d, 2H, J = 8.5 Hz, CgHs).

5,7-Dimethyl-6-phenyl azo-3-[ (2-fluor omethyl-
phenylami no-methyl]-3H-thiazol o] 4,5-b] pyridin-2-one
(3). Yidd 75 %. Mdting point 358-359 K. Elemental
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Calculated, %: N 15.31; S 7.01. *H NMR & 2.42 (s, 3H,
CHj3), 2.69 (s, 3H, CHj3), 5.61 (s, 2H, CH,), 6.20 (s, 1H,
NH), 6.86 (t, 1H, J = 8.0 Hz, CgH,), 7.30 (d, 1H,
J=8.2Hz, CiHy), 7.47-7.49 (m, 2H, CgHy), 7.61-7.63 (m,
3H, C6H5), 7.89 (d, 2H, J=85 Hz, C6H5).

3-[ (3-Bromo-phenylamino)-methyl] -5, 7-dimethyl -
6-phenylazo-3H-thiazol o[ 4,5-b] pyridin-2-one (4). Yidd
68 %. Mdting point 446447 K. Elemental anaysis
C1H1sBrNsOS. Determi naj, %: N 17.83; S 6.88.
Calculated, %: N 14.95; S 6.85. 'H NMR & 2.4 (s, 3H,
CHj3), 2.77 (s, 3H, CH3), 5.42 (s, 2H, CH,), 6.76 (s, 1H,
NH), 6.93 (d, 1H, J = 9.7 Hz, CgH,), 7.03 (t, 1H, J =80
Hz, CeHy), 7.11 (t, 1H, J = 8.0 Hz, C¢Hy), 7.61-7.64 (m,
3H, CgHs), 7.77 (d, 1H, J = 7.5 Hz, CgH,), 7.89 (d, 2H,
J=85 Hz, C6H5).

3-[ (2-Chloro-phenylamino)-methyl] -5, 7-dimethyl-
6-phenylazo-3H-thiazol o[ 4,5-b] pyridin-2-one (5). Yidd
75 %. Mdting point 483-484 K. Elemental anaysis
C21H18CIN5OS. Determi naj, %: N 16.83; S 7.58.
Calculated, %: N 16.52; S 7.56. '"H NMR & 2.39 (s, 3H,
CHj3), 2.71 (s, 3H, CH3), 559 (s, 2H, CH,), 6.14 (s, 1H,
NH), 6.71 (s, 1H, Ce¢Hy), 7.23-7.25 (m, 3H, CgHy), 7.60
(Soroass 3H, CeHs), 7.86-7.87 (m, 2H, CeHs).

Ethyl (5,7-dimethyl-2-oxo-6-phenylazo-3H-thiazolo
[4,5-b] pyridin-3-yl)acetate (6). Potassium salt of 5,7-
di methyl-6-phenylazo-3H-thiazol o[4,5-b] pyridin-2-one
(30 mmoal) was completely dissolved in DMF (20 ml)
with heating. The solution obtained was treated with ethyl
chloroacetate (30 mmol). The reaction mixture was
refluxed for 60 min observing considerable precipitating.
The hot mixture was then filtered and the precipitate on
the filter was washed with hot DMF. The filtrate was
cooled to the temperature of about 323K, treated with
water (100 ml) at stirring and cooled to 285-288 K. The
precipitate was filtered off, washed with water, and dried.
The obtained compounds were re-crystallized from acetic
acid. Yield 66 %. Mélting point 376-377 K. Elemental
anaIyS|s C18H18N4OsS. Daamlned, %: N 14.85; S 8.52.
Calculated, %: N 15.12; S8.66. '"H NMR ¢ 1.23 (t, 3H, J =
= 7.0 Hz, OCH,CH3), 248 (s, 3H, CH3), 2.63 (s, 3H,
CHj3), 4.19-4.23 (m, 2H, OCH,CH3), 4.82 (s, 2H, N-CH,)
7.61-7.64 (m, 3H, C6H5), 7.89 (d, 2H,J=6.2Hz, C6H5).

(5,7-Dimethyl-2-oxo-6-phenyl azo-thiazol o] 4,5
b] pyridine-3-yl)-acetic acid hydrazide (7). Compound 6
(20 mmol) was completely dissolved in ethanol (8 ml).
Hydrazine hydrate (30 mmol, 50 % solution) was then
added to the solution. The reaction mixture was refluxed
for 12 h. The precipitate that formed was filtered off,
washed with water, and dried firgly at rt, then at 333K.
The target compound was re-crystallized from butanol.
Yield 65 %. Melting point 483-484 K. Elemental analysis
C16H16N6O5S. Determi naj, %: N 2340; S 9.06.
Calculated, %: N 23.58; S 9.00. 'H NMR & 2.47 (s, 3H,
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CH3), 263 (s 3H, CHj), 433 (s, 2H, NH), 4.60
(s, 2H, CHy), 7.61-7.64 (m, 3H, C¢Hs), 7.88 (d, 2H,
J=8.5Hz, CgHs), 9.42 (s, 1H, NH).

General procedure for the synthess of 5,7-
dimethyl-2-oxo-6-phenylazo-thiazol o] 4,5-b] pyridine-3-yl-
acetic acid arylidene-hydrazides (8-14). Compound 7 (5
mmol) was dissolved completely in ethanol (30 ml). The
solution obtained was treated with boiling appropriate
aldehyde (5 mol) solution in methanol (20 ml) with
stirring. The reaction mixture was refluxed for 1 h. The
precipitate that formed was filtered off, washed with
water, and dried firstly at room temperature, then at 373
383 K. The target compounds 8-14 were obtained as
orange or red crystalline powdered solids, well solublein
alcohols and acetic acid and insoluble in water.

2-(5,7-Dimethyl-2-oxo-6-phenylazo-thiazolo[ 4,5
b] pyridin-3-yl)-N'-[ (4-fluorophenyl) methylidene] -aceto-
hydrazide (8). Yidd 90 %. Melting point 553-554 K.
Elemental analysis Cx;HioFNgO4S. Determined, %: N
18.25; S6.96. Calculated, %: N 18.17; S6.93. '"H NMR §
2.55 (s, 3H, CH3), 2.64 (s, 3H, CH3), 5.19 (s, 2H, CH,),
7.29 (t, 2H, J = 7.6 Hz, CgH,), 7.63-7.66 (m, 3H, C¢Hs),
7,82 (t, 2H, J = 7.1 Hz, CsHy), 7.90 (d, 2H, J = 8.4 Hz,
CeHs), 8.09 (s, 1H, CH), 11.73 (s, 1H, NH).

2-(5,7-Dimethyl-2-oxo-6-phenylazo-thiazolo[ 4,5
b] pyridin-3-yl)-N'-[ (4-chlorophenyl)methylidene] - aceto-
hydrazide (9). Yidd 77 %. Melting point 553-554 K.
Elemental analysis Cz3H19CINgO,S. Determined, %: N
17.70; S6.51. Calculated, %: N 17.55; S6.69. '"H NMR ¢
2.55 (s, 3H, CH3), 2.64 (s, 3H, CH3), 5.19 (s, 2H, CH,),
752 (d, 2H, J = 8.3 Hz, C6H4), 7.62-7.66 (m, 3H, C6H5),
7.79 (d, 2H, J = 8.3 Hz, C¢Hy), 7.90 (d, 2H, J = 8.4 Hz,
CeHs), 8.01 (s, 1H, CH), 11.86 (s, 1H, NH).

2-(5,7-Dimethyl-2-oxo-6-phenylazo-thiazolo[ 4,5
b] pyridin-3-yl)-N'-[ (4-bromophenyl) methylidene] - aceto-
hydrazide (10). Yidd 92 %. Melting point 548-549 K.
Elemental analysis Cx3H10BrNeO,S. Determined, %: N
15.95; S 6.06. Calculated, %: N 16.06; S6.13. 'H NMR &
257 (s, 3H, CHj3), 2.64 (s, 3H, CH3), 5.20 (s, 2H, CHy),
7.62 (d, 2H, J = 7.0 Hz, C¢Hy), 7.65-7.70 (m, 3H, C¢Hs),
7.71 (d, 2H, J = 7.0 Hz, C¢Hy), 7.90 (d, 2H, J = 8.5 Hz,
CeHs), 8.07 (s, 1H, CH), 11.86 (s, 1H, NH).

2-(5,7-Dimethyl-2-oxo-6-phenylazo-thiazolo[ 4,5
b] pyridin-3-yl)-N'-[ (4-nitrophenyl)  methylidene] -aceto-
hydrazide (11). Yidd 95 %. Melting point 535-536 K.
Elemental analysis CyHigN;O4S. Determined, %: N
20.20; S 6.46. Calculated, %: N 20.03; S 6.55. 'H NMR &
2.55 (s, 3H, CH3), 2.63 (s, 3H, CH3), 5.25 (s, 2H, CH,),
7.59-7.66 (m, 3H, C¢Hs), 7.88 (d, 2H, J = 8.5 Hz, C¢H5s),
8.00 (d, 2H, J= 7.1 Hz, CgHy), 8.20 (s, 1H, CH), 8.27 (d,
2H,J=7.1Hz, CgH,), 11.93 (s, 1H, NH).

N'-([ 4-(Dimethylamino) phenyl] methylidene)-2-
(5,7-dimethyl-2-oxo-6-phenylazo-thiazol o[ 4,5-b] pyridin-
3-yl)-acetohydrazide (12). Yield 80 %. Mdting point 513-
514 K. Elemental analysis C2sH2sN70,S. Determined, %:
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N 20.72; S6.50. Caculated, %: N 20.11; S6.58. *H NMR
d 251 (s, 3H, CHa), 2.64 (s, 3H, CH3), 2.99 (s, 6H, N-
CH,), 5.13 (s, 2H, CHy), 6.75 (d, 2H, J = 7.0 Hz, CsH.),
7.54 (d, 2H, J = 7.0 Hz, C¢HJ), 7.62-7.66 (m, 3H, CeHs),
7.90 (d, 2H, J = 8.5 Hz, CgHs), 7.94 (s, 1H, CH), 11.45 (s,
1H, NH).

2-{(2-[ (5,7-Dimethyl-2-oxo-6-phenyl azo-thiazolo
[4,5-b] pyridin-3-yl)acetyl] hydrazinylidene) methyl}-ben-
zoic acid (13). Yield 90 %. Mdting point 513-514 K.
Elemental analysis CpHxoNeOsS. Determined, %: N
17.30; S 6.45. Calculated, %: N 17.20; S6.56. '"H NMR 5
2.55 (s, 3H, CH3), 2.64 (s, 3H, CHj3), 5.20 (s, 2H, CH)),
7.55 (d, 2H, J = 8.0 Hz, C¢HJ), 7.62-7.65 (m, 3H, CeHs),
7.90 (d, 2H, J = 8.4 Hz, C¢Hs), 7.92 (s, 1H, CgH,), 8.01 (s,
1H, CH), 8.84 (s, 1H, CeHy), 11.91 (s, 1H, NH), 13.28 (s,
1H, COOH).

N'-[ (3,4-Dimethoxyphenyl) methylidene] -2-(5,7-
dimethyl-2-oxo-6-phenylazo-thiazol of 4,5-b] pyridin-3-yl)
acetohydrazide (14). Yield 87 %. Melting point 531-532 K.
Elemental analysis CysHxuNeO4S. Determined, %: N
16.52; S6. 05. Calculated, %: N 16.66; S6.35. 'H NMR 5
2.55(s, 3H, CHy), 2.64 (s, 3H, CH3), 3.82 (d, 6H, OCH5),
5.20 (s, 2H, CH.), 7.02 (d, 1H, J = 9.1 Hz, CgHy), 7.22
(d, 1H, J = 9.0 Hz, CgHs), 7.40 (s, 1H, CgHs), 7.62-7.66
(m, 3H, C6H5), 7.90 (d, 2H, J = 84 Hz, C6H5), 8.00
(s, 1H, CH), 11.68 (s, 1H, NH).

2.3.Tuberculostatic Activity Evaluation

The newly synthesized thiazolo[4,5-b]pyridine-2-
ones were examined in vitro for their tuberculostatic
activity against Mycobacterium tuberculosisH37Rv strain
fully sensitive to most presently known tuberculostatic
drugs. Bacterial suspensions were prepared with 14-day-
old cultures of H37Rv strain [14]. Polyethylene glycol
400 (PEG 400) was found to be the most suitable solvent
for all novel compounds. Investigations were performed
by a classica test-tube method of serial successve
dilutions using solid Lowenstein Jensen's egg medium and
the retardation of the growth rate was studied. The
tuberculostatic concentrations of novel compounds were
6.25 my/ml. The compounds were incorporated into
Lowenstein Jensen’'s egg medium and were inoculated
with 0.2 ml Mycobacterium tuberculosis H37Rv dtrain
suspension as inoculums in a 10-2 mg/5ml concentrated
culture medium. The medium containing no investigated
substances and containing isoniazid (INH) as reference
drug in its minimum inhibitory concentration of 1.0 ng/ml
was used for comparison.

The cultures were incubated at 310 K and examined
at weekly intervals for 90 days. The retardation of the
inoculums growth rate was studied by dynamic
observations, the readings were done at 15, 30, 60, and 90
days after inoculations.
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3. Results and Discussion

One of the efficient synthetic approaches to
thiazolo[4,5-b]pyridine  fused heterocyclic  system
construction is based on [3+3] cyclocondensation of 4-
iminothiazolidine-2-one  [15], due to its N,C-
binucleophylic properties, with some dielectrophilic
reagents like a-phenylazoacetylacetone forming the above
mentioned scaffold (1) [16] (Scheme 1). It was discovered
that the high yield of the product in the developed
protocol can be achieved at keeping the reagents mixture
in methanal in the presence of sodium methylate.

The strong electroph|I|C|ty of hydrohen atom of
NH-group in the 3" position of the compound 1 allowed
to use its functionalization as opportune method for the
synthesis of varlous derivatives and diversification of a
series of N*® substituted thlazolo[45—b]pyr|d|n$ Thus
NH-center with mobile hydrogen atom in the 3" position
made it possible to involve compound 1 into
aminomethylation proceeding, which led to obtaining a
series of novel 3-(phenylamino)-methyl derivatives (2-5)
(Scheme 2). The developed synthetic protocol was
described via the one-pot multi-component reaction
between formaldehyde, appropriate amines, and 5,7-
dimethyl-6-phenylazo-3H-thiazol o[ 4,5-b] pyridin-2-one
(1). We discovered that the method offered high yields of

R = 2-CF;-C¢H, (3); 3-Br-C4H, (4); 2-CI-CH, (5

Taras Chaban et al.

products by introducing the dioxane reaction mixture at 60
minute refluxing.

Further studying of compound 1 properties showed
the proton acidic character in the core heterocycle N*
paosition which promoted the tendency of its transformation
into potassium salt. The obtained salt possessed nucleo-
philic properties and could be involved into akylation
reactions with ethyl chloroacetate in mild conditions
leading to ethyl (5,7-dimethyl-2-oxo-6-phenylazo-3H-thia-
zolo[4,5-b] pyridin-3-yl)acetate (6) obtaining (Scheme 2).

Compound 6 represented a convenient interme-
diate to afford (5,7-dimethyl-2-oxo-6-phenylazo-
thiazol o[ 4,5-b] pyridine-3-yl)-acetic acid hydrazide (7) as
a precursor for more eaborate functionalizations of
thiazol o[4,5-b] pyridine-2-one moiety in its N* position.
The developed synthetic strategy showed that the target
compound high yield may be achieved by the reaction
proceeding in 96 % ethanol medium by using 50 %
hydrazine hydrate solution with long-time bailing of the
reaction mixture a hot water bath. Compound 7
hydrazide group allows transforming it into a series of
the appropriate acetic acid arylidene-hydrazides (8-14).
Treatment of compound 7 in 96 % methanol solution
with boiling appropriate aldehydes solution in methanol
and the mixture refluxing for 1 h. afforded the desired
acetohydrazidesin good yields (Scheme 3).

HC GH,
—N_ /N N~ NTCH;
He N )s
_
s 0
HL
2
o R—NH

\

HCOH

N HCOH

H.C
TN R
HeCe My ) L H
_
&0
HC

35
Scheme 1. Synthesis of 5,7-dimethyl-6-phenyl azo-3H-thiazol o[ 4,5-b] pyridin-2-one (1) and its 3-(phenylamino)-methyl derivatives (2-5)

H,C

H,C
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S\A\O \A\
H,C

H,C

H3C /W o
NK' cicH,cooc,H, HsCa Ny, L
o——M = o
HC

Scheme 2. Synthesis of ethyl (5,7-dimethyl-2-oxo-6-phenylazo-3H-thiazol o[4,5-b]pyridin-3-yi )acetate 6)

HC o H.C
H.c—N /S NN N,H,
576 N _ \A\ O
s O

H
N-NH,

3UN-N ~
HC N L] '\)L O RCHO HC/N /
&0
c

7

R' =4-F-C;H, (8), 4-CI-CH, (9), 4-Br-C¢H, (10), 4-NO,-C¢H, (11),
4-(CH,),-N-CgH, (12), 2-COOH-CH, (13), 3,4-(OMe),-CH, (14)
Scheme 3. Synthesis of (5,7-dimethyl-2-oxo-6-phenylazo-thiazol o[ 4,5-b] pyridine-3-yl)-acetic acid hydrazide (7)
and its arylidene-hydrazide derivatives (8-14)
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The structures of the obtained compounds were
confirmed by 'H NMR spectroscopy and elemental
analysis. The elemental analysis experimental data on
contents of nitrogen and sulfur were within +0.3 % as
compared with the theoretical values. In the 'H NMR
spectral data, al protons were seen according to the
expected chemical shift and integral values.

The 'H NMR spectra of all compounds show the
protons signals of methyl groups in pyridine ring as two
singlets in the d 233257 and 245264 ppm,
respectively. Compounds 1-14 spectra show the signal of
phenyl radical at C° position as doublets, triplets, and
multiplets at 7.61-7.92 ppm. The presence of the
methylene group signals at 5.42-5.64 ppm for compounds
2-5 prove the aminomethylation reaction of the compound
1. Hydrazide group protons in the compound 7 show
singlet signals at 9.42 mmp for NH moiety and 4.33 mmp
for NH, moiety, respectively. The methine functional
group presence in compounds 8-14 is proved with singlet
signals at 7.94-8.20 ppm, which is the evidence of
nucleophilic addition with further cleavage reaction.

The in vitro tuberculostatic activity of 5,7-
dimethyl-6-phenylazo-3H-thiazol o[ 4,5-b] pyridine-2-one
derivatives was sudied against Mycobacterium
tuberculosis H37Rv stain using Lowenstein Jensen's egg
medium by seria two-fold dilution and the retardation of
the growth rate studied for 90 days at 333K. The
tubercul ostatic concentration was 6.25 ng/ml. Compounds
that inhibited the growth of M. tuberculosis N37Rv stain

201

were considered to possess tuberculostatic activity in
caseof growth inhibiting of tested tuberculous strains in
relation to the isoniazid in its minimum inhibitory
concentration had been estimated at the same level.

The results of the tubercul ostatic activity evaluation
of 3H-thiazolo[4,5-b]pyridine-2-one derivatives against
M. tuberculosis H37Rv stain are summarized in Table 1.

The preliminary screening against Mycobacterium
tuberculosis H37Rv at 6.25 pg/ml revealed that almost all
tested compounds exhibited low tuberculostatic activity,
which was proved by their non-affecting the growth of M.
tuberculosis. Compounds 8 and 9 were identified as the
ones showing the highest inhibition against H37Rv stain
(98 and 99 %, respectively). Our results indicated that the 2-
(5,7-dimethyl-2-oxo-6-phenylazo-thiazolo[4,5-b] pyridin- 3
yl)-N-[(phenyl)methylidene]-aceto-hydrazide ~ derivatives
having fluorine and chiorine atoms in 4™ position of
N'-[(phenyl)methylidene substituent enhanced the anti-
tubercular activity of the synthesized compounds. Thus
compounds 8 and 9 were subjected to level 2 screening.

The minimal inhibitory concentrations vaues
(MICs) were determined as minimum concentration
inhibiting the growth of tested tuberculous drain in
relation to the probe with no tested compound. The MIC
test procedure was fulfilled just for compounds 8 and 9
whose stock solutions with the concentration of
6.25 pg/ml possessed biostatic (growth-stopping) activity
against Mycobacterium tuberculoss H37Rv stain at the
level of more than 90 % (Table 2).

Table 1

Tuberculogtatic activity of novel thiazolo[4,5-b]pyridine-2-onesin the concentration of 6.25 mg/ml against
Mycobacterium tuberculosisin vitro evaluation compared to that of isoniazid

The term of H37Rv stain inoculums growth

The term of H37Rv stain inoculums growth

Rl (days after inoculations R e (days after inoculations)
20"day | 30"day [60"day | 90" day 20"day | 30"day | 60" day 90" day
1 - + + + 9 - - - -
2 - + + + 10 - + + ¥
3 - + + + 11 - + + ¥
4 - + + + 12 - + + +
5 - + + + 13 - + + +
6 - + + + 14 - + + +
7 - + + + | soniazid - - - -
8 - - - - Control + + + +
Notes: (-) no growth; (+) inoculums moderate or intense growth.
Table 2

Test results of the minimal inhibitory concentrations for compounds 8 and 9

Compound 1D Mycobacterium tuberculosis H37Rv
Growth inhibition in the concentration of 6.25 pug/ml, % MICs, pg/mi
8 98 11
9 99 0.85
| soniazid 98 1.0
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The proposed bacteriostatic activity tests results for
the newly synthesized compounds and their
tuberculostatic activity in vitro evaluation against Myco-
bacterium tuberculosis H37Rv gain using Lowenstein
Jensen's egg medium allowed to conclude that compounds
8 and 9 stock solutions with the concentration of
6.25 png/ml showed the highest inhibition against H37Rv
stain, which was determined to be at the level of isoniazid.
The rest of the tested compounds did not affect the growth
of M. tuberculosis.

4. Conclusions

Structural modification of  5,7-dimethyl-6-
phenylazo-3H-thiazolo[4,5-b] pyridine-2-one  derivatives
was performed including the introduction of substituents
diversity at the N® position.

Pharmacological screening of nove 5,7-dimethyl-
6-phenylazo-3H-thiazol o[ 4,5-b] pyridine-2-one derivatives
was performed for their tuberculostatic response
evaluation, which allowed to identify two lead compounds
showing inhibition against Mycobacterium tuberculosis
H37Rv stain at the level of isoniazid. The proposed
screening results provide an excdlent starting point for
rational design of the novel thiazolo[4,5-b] pyridine-2-ones
and potential drug candidates development based on this
scaffold.
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CHUHTE3 TA BJIACTHUBOCTI JESAKHUX
TIA30JI0[4,5-b]ITIIPUTUHIB

Anomauin. Iloxazano, wo cmpykmypna moougixayis 5,7-
oumemun-6-¢peninazo-3H-miazonol 4,5-b] nipuoun-2-ony  3a  nono-
Jcennam 3 6az068020 2emepoyuKiy 0ae MONCIUBICHTL GUKOPUC-
moeyeamu 11020 QYHKYIOHAI3ayiio sIK 3PYUHULL MEMOO OMPUMAHHSL
PDIBHOMAHIMHUX NOXIOHUX mMa  po3WUpumu  pso N-samiwyenux
miazono[4,5-b] nipuounie. Busnaueno ymosu O npogeoenis
Ppearyii  amMiHoOMemumogants, sKa 00360asA€  odepoicysamu 3
(gpeninamino)-memun  noxioni  5,7-oumemun-6-gpeninazo-3H-mia-
3010[4,5-0] nipuoun-2-ony, a maxosc onmumansui ymou cunmesy
2iopaszudy ma apunioenziopazuonoxionux (5,7-oumemun-2-oxco-6-
@eninazo-miazono[ 4,5-b] nipuoun-3-in)-ayemamnoi  kucnomu 3
nPenapamueHo SUCOKUMY Guxooamu. Jlis CUNME308AHUX DeYOGUH
npogedeno N VItro ckpunine npomumyoepKyibo3Hol aKmueHOCHIL.
Bugueno anmumikpobHy akmueHicnib CUHME306aHUX PEHOSUH 1O
sionouennio oo Mycobacteriumtuberculosis H37Rv.

Krouosi cnosa:. noxioni miazono[4,5-b] nipuouny, [3+3
YUKTOKOHOGHCAYis, Op2aniunuil  CuHmes, NpoMunyOepKyibo3Ha
AKMUBHICMb.



