ISSN 2308-8303 Journal of Organic and Pharmaceutical Chemistry. — 2015. — Vol. 13, Iss. 1 (49)

UDC 547.789.69

METHODS OF SYNTHESIS AND PROPERTIES
OF THIAZOLOPYRIDINES

T.I.Chaban

Lviv National Medical University named after Danylo Halytsky

Key words: thiazolopyridine; synthesis; properties; condensed; pharmacological activity

The review systematizes the theoretical and experimental data concerning methods of synthesis of condensed
thiazolopyridines, which at present have been insufficiently studied, the prospects for their application in the di-
rected synthesis of new physiologically active substances. The recent developments in their pharmacology have
been also analyzed. The available methods for the synthesis of condensed thiazolopyridines can be divided into
two fundamentally different approaches. The first approach is based on annelation of the thiazolidine or thiazole
cycle to the pyridine ring, and the second one use pyridine derivatives as starting materials; their functional
groups make it possible to change the pyridine ring. Methods for obtaining thiazolopyridines using solid media
carriers, and their synthesis with domino reactions deserve a particular attention. Generalization of the scientific
data published confirms that the condensed thiazolopyridines exhibit various biological effects. In particular, they
are characterized by analgesic, anti-inflammatory, antimicrobial, antioxidant and antifungal activities. Due to the
inhibitory action on integrally linked kinase the specified class of compounds can eliminate the hyperproliferative
disorders in the living organisms. It has been found that these derivatives exhibit the antidiabetic, antibacterial
and anti-tuberculosis action. It is known that derivatives of thiazolopyridines have shown a positive effect in the
treatment of sexual dysfunction. Thiazolopyridine derivatives containing the a-amino phosphonate residue at 2
position of the basic heterocycle exhibit a significant anticancer effect.

METOAQU CUHTE3Y TA BIIACTUBOCTI TIA30J10MMIPUONHIB

T.I.Ha6aH

Knrovoei cnoea: miazononipuduHu; cuHmMe3; ernacmueocmi; aHes8aHHsI; hapMaKkosio2idyHa akmueHiCmb

B o2nsdi cucmemamu3o8aHO meopemuyHUl ma ekcriepuMeHmarnbsHul Mamepiarn 3 Memodie CUHMe3y Marosueye-
HUX Ha cb0200Hi KOHOEHCOBaHUX Mia3onomnipuduHie, NepPCrnekmuU ix 8UKOPUCMAaHHS Mpu CrpsiMo8aHoOMy CUHME3|
HOBUX (hi3i0I02idHO aKmuUBHUX PEYOBUH, @ MAaKOX MpoaHarsizoeaHi ocmaHHi Q0CsieHEHHST y chapMaKkorioaii 3a3HaqYeHoI
epynu eemepoyuKrig. IcHyro4i Memodu cuHmMe3y KOHOeHCO8aHUX Mia3on1omnipuduUHI8 MOXHa yMOBHO nodinumu Ha
08a NMPUHYUNOB0 Pi3HUX ridxodu, nepluuli 3 IKUX 2pyHMyemMbCS Ha aHeto8aHHI mia3oniduHo8o2o abo mia3o/bHO20
uukny 0o nipuduHoso20 sidpa, a 3a OpyauM CriocobOM SIK 8UXIOHI PeYO8UHU 8UKOPUCMOBYHOMb MOXIiOHI MipUdUHY,
QyHKUIOHarnbHI 2pyrnu siKux 0arme MOXugicms 00bydysamu si0po nipuduHy. 3acry208yomb Ha yeazy Crioco-
6u dobysaHHs1 mia3ononipuduHis 3 BUKOpUCMaHHAM meepdogha3HUX HOCIiB, @ MaKoX iX CUHME3 i3 3acmMocy8aHHIM
memodie OOMIHO-peakuill. Y3azarnbHeHHs fimepamypHux 0aHux darome ridcmasu cmeepoxxysamu, U0 Orisi KOHOEH-
cosaHux mia3sornonipuduHie ernacmusa pizHornaHosa bionoziyHa akmueHicmb. 30Kkpema, 0ns HUX XapakmepHUMU €
aHaneemuyHa, npomusanasnbHa, aHmuMikpobHa, aHmuokcudaHmHa ma rnpomuzpubkosa akmusHicmb. 3a paxyHoK
iHeibyro4oi Oif Ha iHmeeparnbHO 38’s13aHy KiHa3y, eka3aHull Krac crioflyk 30ameH ycysamu eineprposnicbepamusHi ro-
PYWEHHST Y )UBUX Op2aHi3max. BcmaHoeneHo, w0 3a3HadeHi MoxioHi nposiensitome npomudiabemuyHy, aHmubakme-
pianbHy ma npomumy6epKyns03Hy Oito. Bidomo, wo noxioHi miazononipuduHie eusiguiu no3umueHuUl egpekm orns
YCYHEHHs1 cmameeoi UCGhYHKUIT. Takox MoxiOHi mia3onomnipuduHy, siKi MilLyoms y MoroxeHHi 2 6a308020 eemepo-
UUKITY a-aMiHOGhOCghoHamHuUU 3aruwioK, 8USIBISAI0Mb 3Ha4HUU Mpomupakosuti echekm.

METO4bl CUHTE3A U CBOUCTBA TUA3OJ10NMNPUONHOB

T.U.YabaH

Knroyeenble crioea: mua3ononupuduHbl; CUHMeE3; ceolicmea; aHHenuposaHue, hapMmakooaudeckasi akmusHOCMb

B 0630pe cucmemamu3suposaHbl meopemuyeckull U 3KcrepumMeHmarnbHbIl Mamepuarn no memodam cuHmesa
Masioudy4eHHbIX Ha Ce200HsI KOHOEHCUPOBaHHbLIX MUA3010NuUPUOUHO8, NepCcrneKmusbl Ux UCMob308aHUs Npu
HarpaeneHHOM CUHMe3e HO8bIX (hU3UOT02UYECKU aKmMUBHbIX 8ELLECMB, & MaKXe NpoaHau3uposaHsl nocned-
Hue docmueHUs1 8 hapMakonoauu yka3aHHoU epyrnnbl eemepoyukios. Cywecmsyroujue Memoobl cCUHmMe3a
KOHOEeHCUpOB8aHHbIX MUa30/10MupudUHO8 MOXHO yCII08HO pa3denums Ha 08a NpUHYUNuUaabHO pa3Hbix Nodxooa,
nepebIli U3 KOMOPbIX OCHO8aH Ha aHHeNUPO8aHUU MUa3oIUOUHOB020 UL MUa3oibHO_0 YUKIa K nupUuOUHO80-
My 510py, a Mo emopomy criocoby 8 Kadecmae UCXOOHbIX 8eUIeCME LCMOMb3YHm PoU3800HbIe MUPUOUHA, (OyHK-
UUOHarbHbIe 2pyrbl KOmopbix darom 803MOXHOCME docmpausame A0po nupuduHa. 3acnyxusarom 8HUMaHUS
€rnocobbl nofyyYeHuUs mua3ononupuduHoOe ¢ Ucrofb3osaHueM meepdoghasHbix Hocumernel, a makxe Ux CUH-
me3 ¢ npumeHeHUeM Memodos OOMUHO peakyul. ObobuweHue numepamypHbix OaHHbIX daem OCHo8aHue ym-
8epxdamb, Ymo 05151 KOHOEHCUPOB8aHHbIX Mua3ononupuduHo8 ceolicmeeHHa pa3HoriaHosasi buonoaudyeckast
akmusHocmb. B yacmHocmu, 0511 HUX XapakmepHbl aHallbeemuyeckasi, npomueosocnanumernbHas, aHmu-
MUKPOBHasi, aHmuokcudaHmHasi u npomueoepubkosasi akmugHocmb. 3a cyem uHaubupyrowe20 delicmeusi Ha
UHMezpasibHO C8si3aHHYI0 KUHa3y yKa3aHHbIU Kracc coeOuHeHul crocobeH yecmpaHsimb auneprnponugpepamus-
Hble HapyweHUs 8 XUBbIX op2aHu3Max. YcmaHoeneHo, 4Ymo yKkaszaHHble Mpou3go0HbIe MPOSseNsitom npomueo-
Ouabemuyeckoe, aHmubakmepuarnbHoe u npomusomybepkyne3Hoe deticmaue. M138eCmHO, 4mo rnpou38o0HbIe
mua3010nupuduUHO8 NPOS8UIIU MOOKUMEbHbIU 3¢hbghekm Onsi ycmpaHeHus nonosol duchyHKyuu. Takxe npo-
U3800HbIe mua3osionupuduHa, codepxaujue 8 NoMoXeHUU 2 6a308020 2emepoyuKia a-aMuHOGOCHoHamHbIL
0Cmamox, rnposieristom 3Ha4umersibHbIU Mpomueopakosbili aghghekm.
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The fundamental aspects of chemistry and phar-
macology of 4-thiazolidones were elucidated in a num-
ber of review publications [1, 2, 3, 4], while the infor-
mation concerning the chemistry of fused thiazoles
with the exception for condensed benzothiazoles pos-
sessed a sporadic character. Thiazolopyridines are
also insufficiently studied, while they are of greater
interest from the point of their physiological action
if compared with their monocyclic constituents.

There are two fundamentally different methods
of the thiazolopyridine system construction. The first
method is based on annelation of the thiazolidine or
thiazole cycle to the pyridine ring. As to the second
one, the pyridine derivatives are used as precursors
for the thiazole ring construction on account of their
functional groups (Scheme 1).

Methods for the synthesis of thiazolopyridi-
nes by modification of thiazolidone-4 and thiazo-
le derivatives. The convenient method for the syn-

NH,OH

o

Scheme 2

thesis of 3H-thiazolo[4,5-b]pyridine-2-one derivatives
is the use of 4-iminothiazolidin-2-one as a starting
substance firstly obtained by I.D. Komaritsa by heat-
ing iso-rhodanine with 25% NH,OH [6] (Scheme 2).

The interaction of the substance mentioned above
with some (-carbonyl compounds leads to formation
of the hard-to-get 3H-thiazolo[4,5-b]pyridines with
the yield of 79-100% [7-10] (Scheme 3).

One of the methods of the pyridine cycle annela-
tion to the thiazole ring is based on the three-com-
ponent condensation of 4-aminothiazole derivatives
with both aromatic or aliphatic aldehydes and Mel-
drum acid. The yield of the target products is equal
to 44-65% [11-15] (Scheme 4).

The cyclization of 4-formylamino-5-acyl substi-
tuted thiazoles either with bases or with acetic acid
leads to 7-hydroxy-2-(methylsylfanyl)-thiazolo[4,5-b]
pyridines with the yield of 70% [16] (Scheme 5).

Under the condensation of 4-amino-5-benzoyl-
2-phenylthiazoperchlorate with ketones at 130-150°C,
thiazolo[4,5-b]pyridines with the yields of 46-64%
are formed [17] (Scheme 6).

5-Aminothiazoles with the unoccupied C* posi-
tion can interact with diethyletoximethylenemalo-
nate forming the intermediate, which when heating
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undergoes cyclization to form thiazolopyridine with
the yield of 90%, while in interaction with POCl,, the
chlorine derivative of this thiazolopyridine is ob-
tained with the yield of 53% [18] (Scheme 7).

[socyanate is commonly prepared by heating
2(E)-3-(2-phenyl-1,3-thiazole-4-yl)acryliozide in bi-
phenyl ether, then it is cyclized into phenylthiazo-
lopyridine-4-ol with the yield that exceeds the level
0f90% [19] (Scheme 8).

Due to the interaction of bis(methylthio) methy-
lenemalonononitrile with 4-amino-2-phenylthiazole,
thiazolopyridine is obtained [20] (Scheme 9).

The use of acetoacetic ether in the reaction with
2,4-diamino-thiazoles and acetylacetone, 2-amino-
7-5,7-dimethylthiazolo[4,5-b]pyridine and 2-amino-
7-methyl-4H-thiazolo[4,5-b]pyridine-5-ones were ob-
tained [21] (Scheme 10).

The accessible method for obtaining of thiazolo
[4,5-b]pyridines is the use of 2-(5-aryliden-4-oxo-2-
thioxothiazolidine-3-ilamino)-N-aryl-2-thioxoacetami-
des as the starting substances. When boiling the given
derivatives with ethyl cyanoacetate in the ammonium
acetate solution in acetic acid within 4 hours, the sub-
stituted 2-thioxothiazolopyridine-6-carbonitryls are
obtained with the yields of 50-55%. The yields of the
abovementioned heterocycles may be considerably
increased with the use of micro-wave irradiation. While
carrying out this particular reaction and due to the
micro-wave irradiation the corresponding 5-oxo-2-
thioxo-6-cyano-4,5,6,7-tetra-hydrothiazolo[4,5-b]py-
ridines are prepared with the yield of 88-92% [22,
23] (Scheme 11).

Among the methods of the thiazolo[4,5-b]pyridi-
ne system construction, the cyclocondensation based
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Scheme 12

on the substituted 4-amino-5cyano-2,3-dihydro-1,3-
1,3-triazoles proceeding with the participation of the
enaminonitrile fragment is worth noting [24-25]. The
abovementioned reaction is carried out when heating
N-(5-amino-4-cyano-3-phenyl-3H-thiazolo-2-ilden)-
4-metoxo-N-N-phenylbezamidine with the aceto-ace-
tic ester or cyclohexanone in the presence of tin tetra-
chloride in 1,2-dichloroethane within 5-6 hours and
results in formation of ethyl ester of 7-amino-2-(4-
methoxo-N-phenyl-benzimidoilmino)-5-methyl-3-
phenyl-2,3-dihydrothiazole[4,5-b]pyridine-6-carboxy-
lic acid with the yields greater than 80% (Scheme 12).
Taking into account the interaction of 6-(4-chlo-
rophenyl)-3-phenylthiazolo[4,5-e][1,2,4]triazene with
bicyclo[2,2,1]hepta-2,5-diene, M.M.Krayushkin with
co-authors [26, 27] initiated an original method of
synthesis of the problematic thiazolopyridines. This
reaction is carried out under high pressure in the pre-
sense of lithium perchlorate as a catalyst. The yield
of 2-(4-chlorophenyl)-5phenylthiazolo[4,5-b]pyridi-
ne in this case is equal to 97% (Scheme 13).
V.0.laroshenko and co-authors [28] in order to ob-
tain thiazolopyridines suggested the interaction of

P N\ s
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)
Ph)\
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2-aminothiazole-4(5H)-imine salts with different 1,3-
CCC-dielectrophils; it led to the target compounds
with the yields in the range of 14-85% (Scheme 14).

A great number of reactions of conjugated thiolato-
nitriles with 2-bromide-1-arylethylidenemalononit-
riles leads to obtaining 2,5-diamino-7-phenylthiazo-
lo[4,5-b]pyridine-6-carbonitrile derivatives with high
yields [29, 30] (Scheme 15).

Methods of the thiazolopyridine synthesis by
transformation of pyridine derivatives. The struc-
ture of the thiazolidine ring by means of cyclization
of the functional groups of pyridine that results in
formation of thiazolopyridines is widely elucidated
and represented in a vast majority of publications.

The interaction of 2-mercapto-3-aminopyridines
obtained from the corresponding chloraminopyri-
dines with acids or with their anhydrides results in
thiazolopyridines formation with the yields of 60-
70% [31, 32] (Scheme 16).

While carrying out the reactions of 3-amino-2-
chlorpyridines with ortho-alkylthiocarboxylic acids
esters at first the amino group is activated by N-me-
thylation with ethylmagnesiumbromide, butyllithium

Ph

97%
Scheme 13
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or sodium hydride, then it is treated by thioesters.
The yields of the target compounds in this case are
equal to 70% [33-35] (Scheme 17).

Thioureas obtained from aminochlorpyridines and
alkyl-, aryl- or ethoxycarbonyl isothiocyanate undergo
further cyclization with the chlorine atom replace-
ment. The yields of the final thiazolopyridines are
equal to 60-70% [36-38] (Scheme 18).

Thiazolopyridines were obtained from thiourea
of pyridine series when treating with bromine gene-
rated with HBr in DMSO [39] (Scheme 19).

5-Amino-2-chlorpyridine is transformed into 2-
aminothiazolopyridine with the yield of 91% by means

of interaction with sodium rhodanide in the presence
of bromine in acetic acid [40] (Scheme 20).

The interaction of 3-amino-1H-tetrazol-5-ylsulfanil-
substituted pyridines with hydrochloric acid in etha-
nol results in formation of 2-aminothiazolo[5,4-b]py-
ridines with the yield of 40-80% [38] (Scheme 21).

In cyclization of pyridyldithiocarbomates with
alkalis in ethanol the mixture of thiazolopyridinthiol
(86%) and N,N-diisopropylthiazolopyridin-2-amine
(14%) [41, 42] is obtained (Scheme 22).

As the result of ortho-amino(diisopropyldithio-
carbomato)pyridines treatment with carboxylic acid
in the presence of POCL,, thiazolo[4,5-b]pyridines or
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thiazolo[5,4-c]pyridines with moderate yields [43]
are obtained (Scheme 23).

Similarly, 2-substituted thiazolo[4,5-b]pyridines
are obtained when treating ortho-amino(diisopro-
pyldithiocarbamato)pyridines with acid chlorides in
dichlormethane in the presence of triethylamine with
subsequent boiling in hydrochloric acid [44].

Thiazolo[5,4-c]pyridine was obtained with the help
of a multistage reaction with tert-butyloxycarbonyl-
aminopyridine. The amide cyclization is performed
by heating in formic acid with the yield of 20% [44]
(Scheme 24).

Starting with ortho-nitrochlorpyridines, 2-methyl-
1,3-thiazolo[4,5-b]- and thiazolo[4,5-c]pyridines [40]
were obtained. The aim was to determine the effect
of their derivatives on the Koch’s bacillus [45, 46].
The reaction occurs via the stage of disulfide forma-
tion with its further reduction by zinc. The yields
of 2-methyl-1,3-thiazolo[4,5-b]- and thiazolo[4,5-c]
pyridines are about 50% (Scheme 25).

N
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86% 14%

One of the promising methods of the thiazolopy-
ridine synthesis is the use of 2-chloro-3-nitropyridi-
ne and 4-chloro-3-nitropyridine. KWalczyn’ski and
co-authors [47] while treating the abovementioned
compounds by hydrogen sulfide in the aqueous solu-
tion of sodium hydroxide in the presence of sodium
sulfide and carbon bisulfide were successful in ob-
taining thiazolopyridine-2-thiones; the methylation
of them by methyl iodide in the dimethyl ether ethy-
lene glycol medium results in 2-methylsulfanilthi-
azolopyridines (Scheme 26).

These authors also suggest to use N-(3-and N-(5-
diisopropylthiocarbomoyl-pyridine-2-yl)-2,2 dime-
thyl-propionamides, which in the result of hydrolysis
in 20% ethanol solution of sodium hydroxide form the
target thiazolopyridine, while their further methyla-
tion leads to the corresponding 2-methylsulfanilthi-
azolopyridines (Scheme 27).

In order to find the substances with the antican-
cer activity Gu L. and co-authors developed the me-
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thod for obtaining thiazolo[5,4-c]pyridine derivati-
ves that contain the 2 a-aminophosphonate residue.
The initial substances used to perform this transfor-
mation are 3-nitro-2-brompyridine, 1-aminophospha-
nate and CS,. The reaction takes place in the DMFA
medium in the presence of solutions of CuCl,2H,0,
SnClL,«2H,0 and K,CO,. The yields of the target pro-
ducts are equal to 78-82% [48] (Scheme 28).
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One of the methods to obtain 2-arylthiazolo[5,4-b]
pyridines is based on using N-(2-chloro-pyridine-3-
ylDarylamides [49]. These aryl amides are obtained
by acylation of 2-chloro-pyridine-3-ylamine with acyl
chlorides of aromatic acids according to Shotten-Bau-
man reaction. The compounds are subjected to thio-
nation with phosphorus pentasulfide in the pyridine
medium or Lawesson’s reagent (LR) in the medium of
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hexamethylphosphoramide (HMPA) to form 2-aryl-
thiazolo[5,4-b]pyridine (Scheme 29).

The authors underline that the yields of the tar-
get products are considerably higher when Lawes-
son’s reagent is applied. Obtaining of the mixture of
2-aryl thiazolo[5,4-b]pyridines and 2-aryl thiazolo
[4,5-c]pyridines by means of photolysis of N-pyridi-
ne-3-yl-thioarylamides in the hexane medium is also
suggested in the same work. It has been found that
the target thioarylamides that perform the function
of the initial substances in this reaction may be ob-
tained both by N-pyridine-3-ylaryl amides thiona-
tion with the yield of 9% and by interaction of pyri-
dine-3-yl-amine with thiobenzoate acid ortho-ethyl
ether in the presence of Grignard reagent with the
yield of 68% (Scheme 30).

Thiazolopyridines were obtained by thioamide py-
ridine oxidation using hexacianoferrate potassium in
the alkaline medium [50] (Scheme 31).

The new approach to formation of thiazolo[4,5-b]py-
ridines or thiazolo[5,4-b]pyridines systems is based on
the method of oxidative cyclization of monothioxami-
des. In this method a-chloracetamides and amino de-
rivatives of pyridine (pyridine-2,6-diamine and pyri-
dine-3-ylamine) are the initial substances, which
form monothioxamides at the first stage, and they
are oxidized in the NaOH solution under the action
of K;[Fe(CN),] at 50°C with cyclization to the target

N

U

Scheme 31
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38%

5-aminothiazolo[4,5-b]pyridines-2-carboxamides or
thiazolo[5,4-b]pyridines-2-carboxamides [51-54] at
the next stage (Scheme 32).

Proceeding from the derivatives of 2-chloropyri-
dine-3-ylamine and (2,4-dihydroxyphenyl)-[(2.4-di-
hydroxyphenyl)-thioxo-methano-sulfinyl|methane-
thione using one pot synthesis, (1,3-thiazolo[5,4-b]
pyridine-2-yl)benzendiols [55] (Scheme 33).

Synthesis of thiazolo[4,5-b]pyridines using so-
lid-phase carriers. There are also instances of ob-
taining 1,3-thiazolo[4,5-b]pyridine derivatives based
on using solid-phase carriers [56]. This method is
carried out based on Torp Ziegler cyclization at the
first stage, and at the next stage - on Friedlander’s
reaction in the conditions of micro-wave activation
with further electrophilic displacement by amines.
The given transformations provide obtaining of 2,5,
6,7-tetrasubstituted derivatives of thiazolo[4,5-b]py-
ridine (Schemes 34, 35).

Synthesis of thiazolo[4,5-b]pyridines using “do-
mino” reaction methods. The new combinatorial me-
thod of obtaining the substituted thiazolo[4,5-b]pyri-
dines has been developed by the Institute of Organic
Chemistry named after M.D.Zelinsky. It is based on
the use of “domino” reactions of the following type:
Sy2 — Torp Ziegler reaction — Guareschi-Thorpe re-
action [57, 58]. The initial substances in this method
are cyanoacetamides heterocumulenes (isothiocyana-

Q + s + R— NH - > (jY
—
N Me

\ N N=
I
xS N=

15



ISSN 2308-8303 Journal of Organic and Pharmaceutical Chemistry. — 2015. — Vol. 13, Iss. 1 (49)

ss, Et;N /Q NaOH ‘ xS NHR
NHR —M > P P \<
K;[Fe(CN)gl H,N N N (e}

cicH,”  NHR
R = C4Hs, 4-BrCy4H,, 4-CIC4H,, 4-FCgH,,
4-MeC,H,, 4-MeOCH,, 2-FC,H,
0

NH H
N 2 S EtN H NaOH NHR
| 7 NHR

N ‘ ‘ N/ S K [Fe(CN)G

cicH,”  NHR

R= C,Hy, 4-FCH,, 2,6-(Me),CgH,, 4-BrCH,

Scheme 32
2
OH 8 S OH . T
Y NH, R R R OH
~ 2 S e H
| - i Y g —
—
X~ N Tal HO R3 K3 OH Ij: R
Z S OH
Rz R2 X N Cl
R R?
R? OH y R OH
N
Y N | > | TN
X~ N S
X N Cl XY =H, Me OH
R', R% R3 = H, Me, Et, OH, CI
Scheme 33
CN
CN N
il N S .
KS SK DMFA 0
Et,N
DMFA, 80°C
, RCH,COR
Ny R = NH
S{/N ‘ N AICl,, MX, @AS\(N / >
@ s Z N\ R? MeCN, 150°C S R!
\
lCHZCI2
N R® R 3
g{/N s R4RS NH, Et,N N {/N ‘ N R
N
@b ST NF \R? THF, 60°C R/ ST NI\ Re
Scheme 34
2
i O*[R .
CN R\ /R 3R N 4
- N N R
JN R R H b
S ZR X S \R5
Friedlander’s reaction
R‘I
Scheme 35

16



XKypHan opraHidyHoi Ta hbapmaueBTUYHOI Ximii. — 2015. — T. 13, Bun. 1 (49)

ISSN 2308-8303

CN
EtOH, KOH N EtOH, KOH
H,N—CN * R—N=—cCc=—s < HN—CN +S8S=—C=—8
0 20°C, 1h
; 2a-g 20°C,1h v K 1 s
5

CICH,COCH,COOCH, (4)

EtOH, KOH

l S\2

N =
)\ /4 COOG,H, )\ =
/\C/\cooc H,

ZT

O

30 min OK
| ThorD Ziedler Guareschl -Thorpe ]
reaction 7 reaction 8
6 HCL ‘ HBr
N o
R Hal (11) ] - .
B e S—
= )\ = «
s S
OH

9a-g 12a-j

L 10 |

Z=NHR, SK=2, 9: R=CH, (a); CH,CH, (b); CH,CH-CH, (c); C,Hs (d); 4-OCH,-CH, (e);

3-Cl-CgH, (f); 3-F-C4H, (g). 11, 12: R1-CH (@); CHyCH, (b); CH,-3-C.H,N (c); CH,-2,6-Cl-C4H,
(d); CH,-3,4-F,-C4H, (e); CH,-3-CF,-C,H, (f); CH,~CO-3,4-(OCH3)2-C,H, (g); CH ,-CONH-Ad1 (h);
CH,-CONH-3 4-F,-C.H, (i); CH, _CONH-2- CF,-CgH, ().

Scheme 36
N_ _O
N
il enyeny, -Rero
zZ S EtOH EtN
reaction
Scheme 37

tes, sulfur carbonate) and ethyl-4-chloracetylaceta-
te, which are able to form the target thiazolo[4,5-b]
pyridines due to “domino” reactions (Scheme 36).

The products obtained are used with aldehydes
and malononitrile in another “domino”reaction of the
type: Knoevenagel’s reaction — Michael’s reaction
— Torp Ziegler reaction for the synthesis of the sub-
stituted 4,6-dihydro-5H-pyrano[2,3-d]thiazolo[4,5-b]
pyridines (Scheme 37).

Pharmacological effects. The combination of com-
binatory chemistry and highly effective pharmacolo-
gical screening has made possible identification of a
large group of cell biotargets. The abovementioned
fact promoted to more effective study and understan-
ding of the details of the mechanism of action of phar-

f — 1
OH
Knoevenagel’s

Michael’s reaction

Thorp-Ziegler
reaction

macological agents, as well as the considerable ex-
pansion of chemical compounds as potential drugs.
The application of the aforementioned strategy has
become a key factor in the rapid development of the
pharmacological potential of the condensed thiazole
and thiazolidone derivatives and allowed to discover
new pharmacological effects of the given compounds,
as well as further develop the peculiarities of the me-
chanisms of action revealed earlier due to the de-
tailed elaboration at the “ligand - receptor” level.
Thus, thiazolopyridine derivatives demonstrate
the analgesic, anti-inflammatory, antimicrobial and
antifungal [8, 59-64]) activities. Due to the inhibi-
tory action on integrally linked kinase the specified
class of compounds can eliminate the hyperprolifera-
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tive disorders in the living organisms [65-67]. The
antidiabetic [68], antibacterial [69], antituberculo-
sis [70], anti-inflammatory [71, 72] effects were de-
termined. It is known that thiazolopyridine deriva-
tives show a positive effect in the treatment of the
sex dysfunction [73]. Among this type of compounds
there are substances that act as agonists of H3-his-
tamine receptors [48], antagonists of metabotropic
glutamate receptors 5 (mGLuR5) [74] with a high
inhibitory activity in relation to receptors of the epi-
dermal growth factor [75] and a number of other
enzymes [76, 77]. Gu L. and co-authors have found
that thiazolopyridine derivatives, which contain the

a-amino phosphonate residue in position 2 of the
basic heterocycle, possess a considerable anticancer
effect [49]. The antioxidant activity is also typical for
the aforementioned class of compounds.

Conclusions

The analysis and systematization of the literature
references have been performed concerning the me-
thods of synthesis and properties of thiazolopyridi-
nes. Thus, wide synthetic opportunities and their high
pharmacological potential have been proven to be the
indisputable reasons for the systematic research of
the type of compounds described.
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