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Aim. To synthesize a series of novel 3H-thiazolo[4,5-b]pyridine-2-ones by structural modification of the core he-
terocycle in its N3- and N6-positions and to evaluate their anticancer activity in vitro on several tumor cell lines.
Methods. Organic synthesis, 'H-NMR spectroscopy, trypan blue cell viability assay. Results. A new convenient
synthetic approach was developed and optimized conditions were studied for the reaction of preparation of 3H-
thiazolo[4,5-b]pyridin-2-one derivatives. 5,7-Dimethyl-3H-thiazolo[4,5-b]pyridin-2-one and 6-phenylazo-35,7-
dimethyl-3H-thiazolo[4,5-b]pyridin-2-one were obtained by [3 + 3]cyclocondensation of 4-iminothiazolidone-
2 with acetylacetone and a-phenylazoacetylacetone in methanol medium in the presence of sodium methylate.
They were used as starting compounds for further structural modification of the core thiazolo[4,5-b] pyridine he-
terocycle in its 3- and 6-positions. On the basis of in vitro cytotoxicity studies of synthesized compounds several
structure-functional relationships underlying anticancer potential of 5,7-dimethyl-3H-thiazolo[4,5-b] pyridin-
2-one derivatives were identified. Conclusions. 3H-thiazolo[4,5-b]pyridin-2-one can be considered as a promi-
sing molecular scaffold for rational design of potential anticancer drug candidates. Introduction of phenylazo
substitute at C6-position of 3H-thiazolo[4,5-b] pyridin-2-one proved to be the most efficient, as it led to 3-fold in-

crease of its anticancer potential.

Keywords: thiazolo[4,5-b]pyridines, [3+ 3]cyclocondensation, structural modification, antitumor activity.

Introduction. The development of diverse strategies
for the directed synthesis of potential drug candidates
consists of several steps, starting from scaffold hop-
ping towards the hit compounds identification and their
further in silico rational design. Molecular scaffold-ba-
sed design of 4-thiazolidine analogs is inspired by both
the variety of their pharmacological actions and accessi-
bility of chemical modification of their structure. A se-
ries of 4-thiazolidines are at different stages of clinical
trials as anti-inflammatory, antitumor, antimicrobial,
antiviral, cardiovascular and thrombolytic drug candi-
dates [1].

The thiazolidine based heterocycles and their ana-
logs fused with the pyridine ring serve as attractive tar-
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gets for developing efficient protocols to prepare thia-
zolo[4,5-b]pyridine scaffolds the biological activity of
which still remains poorly studied.

There is little information available about the biolo-
gical activity of thiazolo[4,5-b] pyridines. For examp-
le, some of their derivatives were described as useful
antimicrobial agents effective against a variety of human
and veterinary pathogens including Gram-positive and
Gram-negative aerobic and anaerobic bacteria, as well
as mycobacteria [2]. Thiazolo[4,5-b]pyridines also show
potent inhibitory activities for AP42 fibrillization at a
micromolar level for Alzheimer’s disease treatment [3],
some of them are H3 receptor antagonists [4], others
were revealed to activate the GK enzyme in vitro and
significantly reduce glucose levels [5]. Some thiazolo
[4,5-b]pyridine analogues are potent antistaphylococ-

389



CHABANT. I. ET AL.

cal compounds with suboptimal drug-like properties
[6]. They act as inhibitors of the bacterial cell-division
protein, FtsZ. Several compounds among these substan-
ces were found to possess fungicidal action [7] or act as
antagonists of metabotropic glutamate receptors 5
(mGIuRS5) [8], as well as epidermal growth factor re-
ceptors [9] and a number of other enzymes [10, 11].

However, the information on antitumor activity of
the mentioned bicycle derivatives of 4-thiazolidones is
still missing. Up to now just a few compounds of such
chemical structure have been tested against some hu-
man tumor cell lines in vitro [1, 12]. Several studies
point out that 4-thiazolidone based bicyclic analogues,
in particular pyrazole and isoxazole derivatives, can act
as inhibitors of HSP90, an ATP-dependent molecular
chaperon [12].

In normal cells HSP90 is involved in protein folding,
but in cancer cells it can stabilize oncoproteins v-Src,
Ber/Abl and mutant products of p53 gene, thus pos-
sessing strong anti-apoptotic activity [13]. Several
HSP90 inhibitors, such as geldanamycin, have already
shown some promising effects in clinical trials [14], but
search for other small molecule inhibitors of HSP90
still remains an active area of cancer research.

Tyrosine Kinases (TK) are other possible antican-
cer targets for 4-thiazolidone derivatives. TK play a cru-
cial role in the action of epidermal growth factor re-
ceptor (EGFR), and mutation of the ATP-binding site
of EGFR is closely associated with TK activity, being
one of the main reasons of cell malignization by dis-
rupting the formation of tumorigenic signals. That’s
why the development of TK inhibitors is suggested as
one of the most perspective strategies for cancer treat-
ment, and some of them, such as trastuzumab (Hercep-
tin"“), gefitinib, imatinib have been already widely used
in cancer treatment. Several five-membered hetero-
cycle derivatives and fused heterocycle analogs were
also found to possess the TK enzymes inhibitory activi-
ty and now are at different phases of clinical trials [15].

Based on these data, the main aim of current work
was the development of novel innovative approaches
for organic synthesis of thiazolo[4,5-b]pyridine deriva-
tives with an eye towards the discovery of isosteric
fused ring compounds with the nitrogen heteroatom as
a potential atom interacting with the anticancer targets
mentioned above.
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Materials and methods. Synthetic routine for the
novel compounds preparation was carried out accor-
ding to common approaches used for the potential drug
candidates rational design with proper «Merck» (Ger-
many) chemicals implementation.

The structures of all synthesized compounds were
established on the basis of quantitative elemental analy-
sis and spectral 'H-NMR data («Varian Mercury VX-
400», DMSO-d, was used as a solvent, tetramethylsi-
lane as a standard).

Murine leukemia cells of L1210 line were obtained
from the cell culture collection of R. E. Kavetsky Institu-
te of Experimental Pathology, Oncology and Radiobio-
logy, NAS of Ukraine, human breast adenocarcinoma
cells of MDA-MD-231 lines were obtained from the
cell culture collection of Ludwig Institute for Cancer Re-
search (Sweden), and human melanoma cells of SK-
MEL-28 line were obtained from the cell culture collec-
tion of Nencki Institute of Experimental Biology PAN
(Poland). Cells were cultured in DMEM medium sup-
plemented with 10 % fetal calf serum («Sigma Chemi-
cal Co.», USA), 50 pg/ml streptomycin («Sigma Che-
mi cal Co.»), 50 units/ml penicillin («Sigma Chemical
Co.») in 5 % CO,-containing humidified atmosphere at
37°C.

For experiments, cells were seeded into 24-well tis-
sue culture plates («Greiner Bio-one», Germany). A cyto-
toxic effect of antitumor drugs was studied under the Evo-
lution 300 Trino microscope («Delta Optical», Poland)
after cell staining with trypan blue dye (0.1 %) [16].

Experiments were performed in triplicate and repea-
ted 3 times. Significance of the difference in a typical
experiment was assessed by Student’s #-test. The level
of significance was set at 0.05.

Results and discussion. In our previous report we
have proposed a convenient method of 5,7-dimethyl-
3 H-thiazolo[4,5-b]pyridin-2-one preparation. The me-
thod of thiazolo[4,5-b]pyridine scaffold construction is
based on [3 + 3] cyclocondensation of 4-iminothiazoli-
done-2 on account of its N,C-binucleophilic properties
with dielectrophilic reagents like acetylacetone for-
ming 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one (1)
[17]. We discovered that a high yield of the product in
the developed protocol can be achieved by keeping the
reagents mixture in methanol in the presence of sodium
methylate over 5 days.
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Fig. 1. Synthesis of 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one (1), 6-phenylazo-5,7-dimethyl-3 H-thiazolo[4,5-b]pyridin-2-one (2), the pro-

ducts of their cyanoethylation (3, 5) and hydrolysis (4) reactions

Further structural modification of thiazolo[4,5-b]py-
ridine scaffold in its N3 and C6 positions was investiga-
ted resulting in the preparation of its novel derivatives.

The optimized conditions were used to obtain 6-
phenylazo-5,7-dimethyl-3 H-thiazolo[4,5-b]pyridin-2-
one (2) by involving a-phenylazoacetylacetone into
the reaction.

Taking advantage of a good hydrogen atom mobili-
ty in NH group of the compound 1 N3-position allowed
us to carry out its cyanoethylation which led us to de-
signing 3-(5,7-dimethyl-2-oxo-thiazolo[4,5-b]pyridi-
ne-3-yl)-propionitrile (3) further utilized by hydroly-
sis for [the] 3-(5,7-dimethyl-2-oxo-thiazolo[4,5-b] pyri-
dine-3-yl)-propionic acid (4) preparation.

3-(5,7-dimethyl-6-phenylazo-2-oxo-thiazolo[4,5-b]
pyridine-3-yl)-propionitrile (5) was similarly obtained
in a good yield by involving the compound 2 into cya-
noethylation reaction under the same conditions as out-
lined in the Fig. 1.

The acidic character of the proton in the core hete-
rocycle N3-position of compounds 1 and 2 promotes
tendency of these compounds to transform into corres-
ponding potassium salts under their treatment with po-
tassium hydroxide. The obtained salts possess nucleo-
philic properties and can be involved into reactions with
electrophilic reagents in mild conditions. Thus the po-
tassium salt of 5,7-dimethyl-3H-thiazolo[4,5-b]pyri-
din-2-one and the same salt of 6-phenylazo-5,7-dime-
thyl-3H-thiazolo[4,5-b]pyridin-2-one (6) were alkyla-
ted with monochloracetic acid ethyl ester.

The next step of our strategy was the utilization of
the products in the hydrazinolysis reaction with the res-
pective hydrazides preparation like 5,7-dimethyl-3H-
thiazolo[4,5-b]pyridin-2-one hydrazide (7). In the sa-
me way the compound 2 hydrazide is easily available
while its further utilization in condensation with hetero-
cyclic aldehyde reaction led us to the compound 8 for-
mation. Using 3-bromopropene-1 as an alkylation agent
for the compound 7 treatment allows us to get com-
pound 9 (Fig. 2).

The reduction decoupling reaction of 5,7-dime-
thyl-6-phenylazo-3 H-thiazolo[4,5-b]pyridine-2-one (2)
was studied in order to obtain 6-amine-5,7-dimethyl-
3 H-thiazolo[4,5-b]pyridine-2-one as a reagent for thia-
zolo[4,5-b] pyridines C6-position transformations. A
high yield of the targeted compound 10 was found to oc-
cur in acetic acid-pyridine medium, zinc powder being
used as a reduction agent. The amine group presence in
its C6-position allows transforming it into appropriate
6-acetylaminoderivative (11). Dioxane was found to be
the most suitable medium for the reaction of compound
10 with acetic acids chloroanhydride. The product of
the compound 10 acylation with chloroacetylchloride
made it possible to design 6-sulfanylacetamidederiva-
tive of the core bicycle (12) by treatment it with the ap-
propriate thiol (Fig. 3).

We studied a cytotoxic effect of 12 synthesized com-
pounds in vitro on murine leukemia cells of L1210 line,
human breast adenocarcinoma cells of MDA-MD-231
line and human melanoma cells of SK-MEL-28 line
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Fig. 2. Synthesis of 5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one and 6-phenylazo-5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one potassium

salts and their structural modifications in 3-position
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Fig. 3. Structural modification products of 6-phenylazo-5,7-dimethyl-3H-thiazolo[4,5-b]pyridin-2-one in its 6-position

(Fig. 4, a—c). For convenience these compounds were
numerated as T-1-T-12.

The core compound T-1 (5,7-dimethyl-3 H-thiazo-
lo[4,5-b]pyridin-2-one) demonstrated the weakest cyto-
toxic effect on all three cell lines (growth inhibition of
L1210 cells only by 25 % compared to control, MDA-
MD-231 cells by 29 % and SK-MEL-28 cells only by
13 % at highest concentration 100 uM). However, the
addition of phenylazo fragment to C6-position of 5,7-
dimethyl-3 H-thiazolo[4,5-b]pyridin-2-one molecule
significantly (2—4 times) enhanced the anticancer poten-
tial of core scaffold. It was revealed that resulting T-2
inhibited the growth of L1210 cell by 65 %, MDA-
MD-231 cells by 82 % and SK-MEL-28 cells by 72 %
at 100 uM concentration. The conjugation of beta-cya-
noethyl group at N3-position of core scaffold also boos-
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ted its anticancer activity, but to much lower extent
when compared to C6-subsituted compound T-2 (37 %
growth inhibition of L1210 cells, 64 % inhibition of
MDA-MD-231 and 66 % inhibition of SK-MEL-28
cells).

However, the hydrolysis of compound T-3 side
chain weakened its anticancer potential — we observed
18 % inhibition of L1210 cells, while for carcinoma
cells no statistically significant differences between
T-3 and T-4 were found — 60 % inhibition of MDA-
MD-231 cells (compared to 64 % in case of T-3) and
56 % inhibition of SK-MEL-28 cells (compared to
66 % in case of T-3). Thus, the terminal cyano group at
N3-position of 5,7-dimethyl-3 H-thiazolo[4,5-b]pyridin-
2-one derivatives seems to play some role in their anti-
leukemic activities.



SYNTHESIS AND EVALUATION OF ANTITUMOR ACTIVITY OF SOME THIAZOLO[4,5-b]PYRIDINES

e:_ 1234 56Z8L1210’24h 9101112
S 100 m - ‘} 100} el 2 1001 il
- 3
2
5]
T 60
~
3 50 50
~
E
g
S 20
2
5 0r ' ' 0r T T T - 01 ' ' '
= 0 0 10 100 10 50
a Concentration, uM
MDA-MD-231,24 h
= 1234 5678
% 100 100 100 9101112
E
2
< 50 50 50
~
3
~
S
§ 0 0 T T T 0 ' ' '
= 0 10 50 100 0 10 30 100
% Concentration, uM
RS
SK-MEL-28, 24 h
1234
X 100 : 5678 9101112
% 100 - 100 . T
3 1
2
S 60 60 60
S)
~
3
=
E
g 20 20 20
v
2
3 0 H 01 T T T 0+ T T T
= 0 0 10 50 100 0 10 50 100

c

Concentration, uM

Fig. 4. Comparison of cytotoxic activity of 5,7-dimethyl-3H-thiazolo [4,5-b]pyridin-2-one derivatives in murine L1210 leukemia cells (a), in
human breast adenocarcinoma cells of MDA-MD-231 line (b) and human melanoma cells of SK- MEL-28 line (¢)

The conjugation of both phenylazo fragment to C6-
position and beta-cyanoethyl group to N3-position of
core compound T-1 did not give any cumulative effect —
cytotoxic activity of T-5 on L1210 leukemia cells was
practically the same as of T-3 and weaker than that of
T-2 (39 % of growth inhibition at 100 uM concen-
tration of T-5 compared to 37 % by T-3 and 65 % by
T-2). T-5 demonstrated a bit stronger effect on carci-
noma cells of MDA-MD-231 line, than on leukemia
cells (66 % of growth inhibition compared to 64 % by
T-3), and the same was true for SK-MEL-28 cells (70 %
of growth inhibition compared to 66 % by T-3). Thus,
one can see that beta-cyanoethyl group inhibits the ac-

tivity of phenylazo fragment in «hybrid» molecule T-5,
which suggests usage of other substitution groups at N3-
position of T-1 for enhancement of its activity.
Taking into consideration that T-2 possesses rela-
tively high anticancer activity, but is insoluble in water,
we synthesized its potassium salt. However, such pro-
cedure led to almost complete loss of anticancer acti-
vity of water-soluble T-6 compound (growth inhibition
of L1210 cells by only 19 % at 100 pM concentration
compared to 65 % inhibition by T-2, 12 % of MDA-
MD-231 cells compared to 82 % by T-2). Only mela-
noma cells of SK-MEL-28 line remained sensitive to
T-6 (64 % growth inhibition compared to 72 % in case
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of T-2). This suggests specificity of the action of potas-
sium salt of 5,7-dimethyl-6-[phenylazo]-3H-thiazolo
[4,5-b]pyridin-2-one (T-6) towards melanoma cells,
which can be of high importance when moving to in vi-
vo studies on experimental animals.

The next step of our study was further optimization
of the core T-1 scaffold by obtaining hydrazide of this
compound, named T-7 (2-(5,7-dimethyl-2-0x0-3a,4-
dihydrothiazolo[4,5-b]pyridin-3-yl) acetohydrazide).
Interestingly, T-7 demonstrated a weaker cytotoxic ef-
fect towards leukemia and carcinoma cells compared to
the parental compound T-1 (8 % inhibition of L1210
cells compared to 25 % by T-1 and 14 % of growth
inhibition of MDA-MD-231 cells compared to 29 % by
T-1). However, SK-MEL-28 cells were more sensitive
to T-7 action compared to T-1 (47 % of growth inhi-
bition compared to 13 % by T-1). Thus, the hydrazide
group in N3-position of 5,7-dimethyl-3H-thiazolo [4,
5-b]pyridin-2-one is responsible for higher affinity of
the T-7 compound to melanoma cells.

For further evaluation of influence of other N3-po-
sition substitutes in the T-2 molecule (5,7-dimethyl-6-
[phenylazo]-3H-thiazolo[4,5-b]pyridin-2-one) aldehyde
was conjugated to hydrazide of T-2 involving four-
steps synthetic strategy. In contrast to the T-6 and T-7
compounds, which demonstrated higher affinity to me-
lanoma cells, T-8 was more specific to leukemia cells —
its cytotoxic effect was the same as of T-2 (61 % of
growth inhibition compared to 65 % by T-2), while car-
cinoma and melanoma cells were significantly more
resistant to the T-8 action compared to T-2 (47 % of
MDA-MD-231 cells compared to 82 % in case of T-2
and 48 % on SK-MEL-28 cells compared to 72 % in
case of T-2). In conclusion, conjugation with aldehyde
has not given any significant anticancer effect to T-2,
which suggests that for preservation of the highest an-
ticancer activity of T-2 scaffold (5,7-dimethyl-6-[phe-
nylazo]-3 H-thiazolo[4,5-b]pyridin-2-one) no substitu-
tes should be placed at N3-position.

Almost identical results were observed when a pro-
pionic group was conjugated to N3-position of T-2 (5,
7-dimethyl-6-[phenylazo]-3 H-thiazolo[4,5-b]pyridin-
2-one). The resulting compound T-9 was weaker than
T-2 in all three tested cell lines (35 % growth inhibi-
tion of L1210 cells compared to 65 % by T-2, 47 % of
MDA-MD-231 cells compared to 82 % by T-2 and
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43 % of SK-MEL-28 cells compared to 72 % by T-2).
These results give an additional proof that no substitu-
tes should be placed at N3-position for preservation of
the highest anticancer activity of T-2 scaffold .

The next part of the work was dedicated to study-
ing the influence of different substitutes in C6-position
of T-1 core scaffold. At the firststep phenylazo frag-
ment was reduced to amino group, and the resulting T-
10 compound completely preserved its anti-melanoma
cytotoxic effect (72,5 % growth inhibition of SK-
MEL-28 cells compared to 72 % by T-2), while its anti-
carcinoma effect (52 % of growth inhibition of MDA-
MD-231 cells compared to 82 % by T-2) and anti-
leukemia activity (29 % of growth inhibition compared
to 65 % by T-2) were significantly weaker than those
of parental compound. Thus, the exchange of phenyl-
azo group at C6-position for amino group somehow de-
creases the affinity of 5,7-dimethyl-3 H-thiazolo [4,5-b]
pyridin-2-one scaffold to leukemia cells. A similar phe-
nomenon was observed when cyano terminal motif in
T-3 was hydrolyzed to acid in T-4, as mentioned before.

The acylation of amino group at C6-position of T-
10 scaffold led to further decrease in its cytotoxic acti-
vity — the resulting compound T-11 was weaker than
its predecessor in carcinoma and melanoma cells (14 %
growth inhibition of MDA-MD-231 cells compared to
52 % by T-10 and only 37 % inhibition of SK-MEL-28
melanoma cells compared to 72.5 % by T-10), while
sensitivity of L1210 leukemia cells remained the same
(30 % growth inhibition of L1210 leukemia cells com-
pared to 29 % in case of T-10).

Under the interaction of a product of acylation of
aminogroup of T-10 by chloroacetylchloride with one
of thiols, the T-12 compound was prepared. Interes-
tingly, we observed a slight increase in anti-carcinoma
effect of T-12 on MDA-MD-231 cells (66 % growth
inhibition compared to 52 % effect of T-10), while its
anti-leukemia action remained the same as of the paren-
tal compound (34 % growth inhibition of L1210 cells
compared to 29 % effect of T-10). In contrast to these
data, SK-MEL-28 melanoma cells demonstrated decre-
ased sensitivity to T-12 (34 % growth inhibition compa-
red to 72.5 % by T-10). Thus, further steric modifica-
tions decrease the anticancer potential of the amino-
group at C6-position of the core scaffold and thus are
not effective.
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According to these results, several principal sugges-
tions could be derived. Despite the introduction of va-
rious substitutes into the 5,7-dimethyl-3H-thiazolo[4,
5-b]pyridin-2-one core molecule, we did not succeed
in significant enhancement of their anticancer activity.
The average cytotoxic activity of the most potent com-
pound with anticancer activity T-2 (6-phenylazo-5,7-
dimethyl-3H-thiazolo[4,5-b]pyridin-2-one) towards
three cell lines was only 50 uM, which is still 10 times
more than that of some clinically used anticancer drugs.
Thus, further modifications in the structure of 6N-de-
rivatives of 5,7-dimethyl-3 H-thiazolo[4,5-b]pyridin-2-
one should be done in order to enhance its anticancer
potential, as well as to perform in-depth studies of its
potential targets in tumour cells. Previously we repor-
ted that conjugation of various side groups to 4-thiazo-
lidone core could lead to the induction of different cell
death pathways by such compounds [18]. However, in
that case the chemical structure of substitutes had a lit-
tle effect on the selectivity of action of these 4-thiazo-
lidones toward leukemia and carcinoma cells. Here,
one can see completely different situation, when ex-
change of a single atom can lead to complete loss of the
compound activity towards specific cell line (e. g., leu-
kemia, carcinoma, melanoma). Such data indicate a dis-
tinctive mechanism of action of thiazolo[4,5-b]pyridi-
ne derivatives compared to the previously studied 4-
thiazolidones.

Conclusions. A few structure-functional relation-
ships determining the anticancer potential of the 5,7-di-
methyl-3H-thiazolo[4,5-b]pyridin-2-one derivatives
could be drawn on a basis of the data obtained. The
amino group at C6-position of core scaffold seems to be
important for anti-melanoma activity of the resulting
compound, while the phenylazo group at the same po-
sition is responsible for a wider spectrum of cytotoxic
activities. The biggest anticancer effect was observed
under conjugation of the phenylazo group to C6-posi-
tion of 5,7-dimethyl-3 H-thiazolo[4,5-b]pyridin-2-one.
None of used substitutes at N3-position alone had any
significant effect which could be compared to that of
the phenylazo group at C6-position. Thus, for further
enhancement of the cytotoxic activity of T-2 , the addi-
tional arylazo substitutes should be introduced into C6-
position of this lead compound. Such experiments are
in progress.
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CuHTE3 Ta BUBYCHHS HpOTl/IHyXJ'[I/IHHO.l. aKTHBHOCTI JCAKHX

Tiazono[4,5-b] nipuauHiB
Pesrome

Mema. Cunme3sysamu cepito Hogux noxionux 3H-miazono[4,5-b]nipu-
OUH-2-0HY, MOOUDIKYIOUU CIMPYKMYPY 6A308020 2emepoyuKy 3a 3-m i
6-m nonodcenusmu. Jocaioumu npomunyxXauniy akmugHicms ooep-
JHCAHUX CNOLYK [N VIlro HA OesKUX JIHIAX 3M0AKICHUX KIAIMUH CCABYIB.
Memoou. Opeaniunuu cunmes, IIMP-cnekmpockonis, eusnaueHus
AHCUMMEZOAMHOCIE KNIMUH 30 IXHIM 3A0ap6IeHHAM MPUNAHOBUM CU-
uim. Pesynemamu. 3anpononogano 3pyuHuil cunmemuynuil nioxio i
3HATIOEHO ONMUMATLHI YMOBU OISl NPOBEOEHHS Pearyill OmpUMAHHsL
3H-miazonof4,5-b]nipudun-2-onis. Peaxyicto [3 + 3] yukiokondenca-
yii 4-imino-2-miazonioony 3 ayemunayemorom i o-geninazoayemuna-
YemoHoOM y cepedosuLyi MemanoLy 3a NPUCYmMHOCII MeMmuIanmy nam-
pito o0epacano 5, 7-oumemun-3H-miazono[4,5-b] nipuoun-2-omn i 6-¢he-
ninazo-5, 7-oumemun-3H-miazono[4,5-b]nipuoun-2-on, saxi euxopu-
CMAHO K GUXIOHT peyuosunu Ol MAUOYMHbLOT CIMPYKMYPHOI MOOUQpi-
Kayii 6azoeoeo miazono[4,5-b]nipudunosoco zemepoyuxiy 3a 3-m i
6-M nonodceHHAMU. BeeOeHHAM BUXIOHUX CRONYK Yy peakyii yianoemu-
JH0BAHHS 3 NOOANLUUM 2IOPONTIZ0M OMPUMAHO20 NPOOYKMY QKLY 8AH-
HA, sike 8I00Y8AEMbCsL epes cmaoilo 00epHCAHHs 8I0N0GIOHUX KAill-
HUX conell, 3 HACMYNHUM 2I0pa3uHONI30M NPOOYKMIG, d MAKOIC Y PeaK-
Yi10 8IOHOBNIOBANLHO2O PO3WENTCHHA 3 OANLUUUM AYUTIOBAHHIM NPO-
OYKMI8 00epAHcano cepito Hosux noxionux 3H-miazono[4,5-b]nipuoun-
2-ony. Bucnoexu. Tiaszono[4,5-b]nipudun-2-on modcna esadxcamu
NEPCNeKMuSHUM MOLEKYIAPHUM KAPKACOM, W0 00380JISE 3ACMOCO8Y-
8amu 3a3HaveHy KOHOEHCOBAHY CUCEMY Olisl PAYIOHATbHO2O OU3AUHY
NOMEeHYIUHUX TIKAPCLKUX 3AC0018 3 WUPOKUM CHEKMPOM PI3SHUX U068
bionoeiunoi akmusnocmi. HatleghekmusHiwum uasuiocs 66e0eHHs 6
6-me nonoscenns miazonof4,5-bJnipuoun-2-ony ¢heninazo zamicHu-
Ka, Wo 0ano MOMCIUBICHIb YMPUUi NiO8UWUMU 1020 NPOMUNYXAUHHULL
nomenyian.

Knouosi crnosa: miasono[4,5-b]nipuounu, [3+3] yuxnoxonoen-
cayis, cCmpykmypHa Moouikayis, npomunyxXJauHHa aKmMueHiCmb.

T. U. Yaban, P. P. [lanuyk, E .B. Knenuna, H. P. Ckopoxuo,
B. B. O2ypyos, 1. I'. Yaban

Cunres u HU3y4ucHUe HpOTHBOOHyXOHCBOﬁ AKTHUBHOCTH

HEKOTOPBIX THa30110[4,5-b mupuanHoB

Pestome

Lenv. Cunmesuposamso cepuio HObIX npouz600Hbix 3H-muaszonof4,5-
b]nupuoun-2-ona, moouguyupys cmpykmypy 6a308020 cemepoyuria
6 3-m u 6-m nonodicenusx. Mccneoosams npomugoonyxonesyio akmug-
HOCHIb NOJYYUEHHBIX COCOUHEHULL IN VIlro HA HeKOMOPLIX TUHUAX 3]10Kd-
yecmennvlx kiemok miekonumarowux. Memoowr. Opeanuyeckuii cun-
mes, [IMP-cnexmpockonus, onpedenenue JHcuzHecnocooHocmu Kie-
MoK oKpawueanuem mpunanosvim cunum. Pesynemamut. I[Ipeonosicen
YOOOHbI CUHMemuyecKull nooxo0 u YCmaHo8IeHbl ONMUMATbHbLE
yenosus 0ns npogedenus peakyuil nonydenus 3H-muazonof4,5-b]nu-
puoun-2-onos. Peakyueil [3+3] yuxnokonoencayuu 4-umuno-2-mua-
301UO0HA C AYEMUNAYEMOHOM U Oi-(heHUNA30aAYeMUNAYETNOHOM 6 Cpe-
0e Memanona 8 npucymcmeuy Memuiama Hampus noxydenst 5,7-ou-
memun-3H-muaszonof4,5-b] nupuoun-2-on u 6-penunaszo-5, 7-oumemui-
3H-muasono[4,5-b] nupuoun-2-on, Komopwvlie UCNONIb308AHbI KAK UC-
X0OHble 6ewecmaa 0 Oyoyweti cmpyKmypHou Moougukayuu 6azoeo-
20 muaszono[4,5-b]nupuounosozo cemepoyuria 6 3-m u 6-m nonodice-
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Husx. Beeoenuem ucxoonvix coeounenuil 6 peakyuu YuaHodImuluposa-
HUS ¢ NOCIeOVIOWUM CUOPOIUZOM NOTYYEHHO20 NPOOYKMA ANKUIUPO-
BAHUS, NPOXOOAWE20 Hepe3 CMAOUIO BbLOENIeHUs. COOMBEMCMEYIOUUX
KAnuiiHblX conetl, ¢ OanbHetuM 2UOPA3UHOAUZOM NPOOYKMO8, d MAK-
Jice 8 peakyuio 80CCMAHOBUMENbHO20 PACWENTICHUs CO CLeOVIOWUM
ayuauposanuem npoOyKmo noiyuena cepus Hogvlx npouszgoonvix 3H-
muaszonof4,5-b]nupuoun-2-ona. Bwréodwr. Tuazonof4,5-b]nupuoun-
2-01 MOJICHA CUUMAMb NePCReKMUSHBIM MOICKYIAPHBIM KAPKACOM,
NO360AAIOUWUM UCNOTBL30BAMb YKAZAHHYIO KOHOCHCUPOBAHHYIO CUCHIe-
My OISl pAYUOHANLHO2O OU3ANUHA NOMEHYUANbHBIX NeKAPCMBEHHbIX
Ccpeocme ¢ WUpOKUM CNeKmpOM PA3HbIX BUO0E OUONO2UHECKOU AKMUE-
Hocmu. Haubonee sghpexmuenum oxazanocs 6sederue 6 6-¢ nouodice-
Hue muazonof4,5-b]nupudun-2-ona ¢henunazo zamecmumens, 4mo
0aI0 BO3MOICHOCHb 8MPOE NOBLICUNb €20 NPOMUBOONYXONEBbIl NO-
menyua.

Knwouesvie cnosa: muaszonof4,5-b]nupuounsi, [3 + 3] yuxnokon-
oencayus, CMpyKmypHas, MOOugurxayus, npomueoonyxoneedas ax-
MUHOCHb.
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