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Abstract—A convenient procedure was developed for preparation of thiazolo[5,4-b]pyridine-2-
carboxamides by oxidation of monothiooxamides synthesized from 3-aminopyridine.
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We formerly demonstrated that the oxidation of
compounds where monothiooxamide fragments are linked
to phenyl or heterocyclic rings afforded in good yields
fused compounds with a carboxamide function. Just in
this fashion were prepared carbamoylbenzothiazoles [ 1],
and based on isomeric aminothiophenes carbamoyl
derivatives of thieno[3,2-d]- and -[2,3-d]thiazoles were
synthesized [2, 3]. We extended this approach also to
aminopyridines: the previously unknown 5-amino-
thiazolo[4,5-b]pyridine-2-carboxamides were obtained
from 2,6-diaminopyridine [4].

In this study we applied this method to the preparation
of thiazolo[5,4-b]pyridine-2-carboxamides from mono-
thiooxamides obtained from 3-aminopyridine. The deriv-
atives of thiazolopyridines are known to exhibit a wide
range of biological activity including analgesic, antipyretic,
antiphlogistic, and antifungal action [5, 6]. At the same
time the published procedure for the synthesis of pyrido-
[3,2-d[thiazole-2-carboxamide is very laborious and
multistage [7]. The approach we developed provides the
compounds of this structure in much better yield and only
in two stages.

The initial monothiooxamides Ia—Id were prepared
by the reaction of 3-aminopyridine with chloroacetamides
and sulfur in the presence of triethylamine along the
procedure we had developed before [1-4].

The oxidation of monothiooxamides Ia, Ib, and Id
giving a thiazole system is effected by K;Fe(CN)g in
20% solution of NaOH at 20°C and furnished in good
yields thiazolo[5,4-b]-pyridine-2-carboxamides I1a, IIb,
and IId.

The structure of compounds Ia—Id and ITa, IIb, and
IId is confirmed by elemental analysis, lH NMR and
mass spectra. In the mass spectra of compounds Ia—Id
and IIa, ITb, and IId the molecular ion peaks are present.
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EXPERIMENTAL

TH NMR spectra were registered on a spectrometer
Bruker AC-300 (operating frequency 300 MHz) from
solutions in CDCl; and DMSO-d;. Mass spectra were
recorded on Kratos instrument with a direct admission of
a sample into the ion source, ionizing electrons energy
70 eV, control voltage 1.75 kV. The reagents used in the
study are commercial products purchased from Acros.

Monothiooxamides Ia—Id. To a preliminary prepar-
ed mixture of 0.5 g (5.3 mmol) of 3-aminopyridine, 1.0 g
of sulfur, and 1 ml of E;N in 5 ml of DMF was added
4.4 mmol of an appropriate chloroacetamide, the mixture
was stirred for 8 h at 20°C and then diluted with water.
The separated precipitate was filtered off, washed with
water, dried, dissolved in 10 ml of acetone, and filtered.
The acetone was removed, the residue was recrystallized
from 95% EtOH. Yields are reported with respect to the
initial chloroacetamide.

N-Phenyl-2-(pyridin-3-ylamino)-2-thioxoacet-
amide (Ia). Yield 60%, mp 169-171°C (EtOH). 'THNMR
spectrum (DMSO-dj), 8, ppm: 7.20 m (1H,,op), 7.40 m
(2Hgrom)> 7-55 m (1Hyyrigine)> 7-85 d (2Hgrom, J/ 7.78 Hz),
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8.38 d (1Hpyrigines </ 7.86 Hz), 8.55 d (1Hpyrigines
J3.93 Hz), 9.00 s (1H,yigine)> 10.50 s (1H, NH), 12.52's
(1H, NH). Mass spectrum, m/z: 257 [M]*. Found, %:
C 60.46; H 4.50; N 16.54; S 12.22. C;3H;;N;0S.
Calculated, %: C 60.68; H4.31; N 16.33; S 12.46.

N-(4-Fluorophenyl)-2-(pyridin-3-ylamino)-2-
thioxoacetamide (Ib). Yield 65%, mp 184-186°C
(EtOH). 'H (DMSO-d), 6, ppm: 7.25 m (2H,,,,).
7.52m (alyridine)> 7.83m (2Harom)a 8.35d (alyridine’
J 8.04 Hz ), 8.50 d (1H,yyigine- J 4.53 Hz), 9.00 s
(1Hpyrigine)> 10.65 s (1H, NH), 12.60 s (1H, NH). Mass
spectrum, m/z: 275 [M]*. Found, %: C 56.66; H 3.40;
N 15.44. C3H;(FN;OS. Calculated, %: C 56.72; H 3.66;
N 15.26.

N-(2,6-Dimethylphenyl)-2-(pyridin-3-ylamino)-2-
thioxoacetamide (Ic). Yield 70%, mp 143-145°C
(EtOH). 'H NMR spectrum (DMSO-dj), 6, ppm: 2.22 s
(6H, 2 CH3), 7.15 m (3Hom)> 7.50 m (1H yigine), 8.40 d
(1Hpyrigines J 8.26 Hz), 8.50 d (1Hyigines J 4.70 Hz),
9.02 d (1H,yigine> / 2.31 Hz), 10.11 s (1H, NH), 12.42 s
(1H, NH). Mass spectrum, m/z: 285 [M]*. Found, %:
C 63.46; H 5.50; N 14.54; S 11.07. C,5H,5N;0S.
Calculated, %: C 63.13; H5.30; N 14.73; S 11.24.

N-(4-Bromophenyl)-2-(pyridin-3-ylamino)-2-
thioxoacetamide (Id). Yield 65%, mp 170-172°C
(EtOH). 'H NMR spectrum (DMSO-dy), 8, ppm:
7.50 m (1Hpyrigine)> 7-60 d (2H,m, J 8.77 Hz), 7.80 d
(2Hgrom,> J/ 8.78 Hz ), 8.35 d (1H yrigine- / 8-32 Hz), 8.50 d
(1Hpyridines </ 4.87 Hz), 9.00 d (1Hpyrigines </ 2.34 Hz),
10.70 s (1H, NH), 12.60 s (1H, NH). Mass spectrum,
m/z: 336 [M]*. Found, %: C 46.78; H 3.20; Br 23.90;
N 12.34;S9.32. C53H,(,BrN;OS. Calculated, %: C 46.44;
H 3.00; Br23.77; N 12.50; S 9.54.

Thiazolo[5,4-b]pyridin-2-carboxamides IIa, IIb,
and IId. A solution of 1.0 mmol of monothiooxamide Ia,
Ib, and Id in 20% water solution of NaOH (8.4 mmol)
was added dropwise at 20°C while stirring to a solution
0f 0.72 g (2.2 mmol) of Q;Fe(CN), in 5 ml of water, and
the resulting reaction mixture was stirred for 8 h more.
The precipitated thiazolopyridines Ila, IIb, and Ild were
filtered off,washed with water, dried, and recrystallized
from 95% EtOH.

N-Phenyl[1,3]thiazolo[5,4-b]pyridin-2-carbox-
amide (IIa). Yield 51%, mp 124-126°C (EtOH).
'TH NMR spectrum (DMSO-dg), 6, ppm: 7.20 m (1H,,),
7.42 m (2Hyrom)> 7-76 m (1Hpyrigine)> 7-93 d (2Hgroms
J 7.82 Hz), 8.65 d (1Hyigines J 7.79 Hz ), 8.83 s
(1H pyrigine)> 11.20's, (1H, NH). Mass spectrum, m/z: 255
[M]*. Found, %: C 61.36, H 3.30; N 16.74; S 12.82.
C,3HgN;OS. Calculated, %: C 61.16; H3.55; N 16.46;
S 12.56.

N-(4-Fluorophenyl)[1,3]thiazolo[5,4-b]pyridin-2-
carboxamide (IIb). Yield 50%, mp 188—190°C (EtOH).
TH NMR spectrum (DMSO-dy), 8, ppm: 7.59 d (2H,;om»
J 8.65 Hz), 7.75 m (1Hyrigine)s 7-95 d (2Hr0m,
J 8.74 Hz), 8.63 d (1H,yyigine, / 8.30 Hz), 8.84 d (1H yridines
J 4.19 Hz), 11.39 s, (1H, NH). Mass spectrum, m/z:
273 [M]*. Found, %: C 57.50; H 2.70; N 15.14.
C,3HgFN;0S. Calculated, %: C 57.13; H2.95; N 15.38.

N-(4-Bromophenyl)[1,3]thiazolo[5,4-b]pyridin-2-
carboxamide (I1d). Yield 55%, mp 179-180°C (EtOH).
'H NMR spectrum (DMSO-dj), §, ppm: 7.59 d (2H_;om»
J 8.68 Hz), 7.76 m (1Hyrigine)s 7-92 d (2Hr0m,
J8.72 Hz), 8.62 d (1H,yyigine- / 8.54 Hz), 8.81 d (1H yridines
J 3.46 Hz), 11.28 s, (1H, NH). Mass spectrum, m/z:
334 [M]". Found, %: C 46.86; H2.30; Br 23,66; N 12.74;
S 9.42. C,3HgBrN;OS. Calculated, %: C 46.72; H 2.41;
Br23.91; N 12.57; S 9.60.

The study was carried out under financial support of
ISTC (grant no. 2117).
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