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As aresult of intramolecular heterocyclization of thiosemicarbazides of 2-substituted quinoline-
4-carboxylic acids in alkaline and acidic media, new derivatives of 2-substituted quinoline-4-
carboxylic acids containing triazole and thiadiazole rings, compounds from the series of
hetarylquinolines, were isolated. Acylation of the corresponding 1,3,4-thiadiazol-2-amines gave
1,3,4-thiadiazol-2-yl-acetamides-2, 6-substituted-4-quinolinecarboxylic acids. All synthesized
compounds are potentially biologically active compounds, and further study of their activity is
promising.

References 18.

At present, a fairly large number of natural and synthetic derivatives of
2-substituted-4-quinolinecarboxylic acids with pronounced biological
activity are known [1-4]. On the other hand, from literature data it is known
that derivatives of 1,3,4-thiadiazoles have a different spectrum of biological
activity. Among the representatives of a number of thiadiazoles there are
compounds exhibiting antimicrobial, antifungal, antiviral, antitumor,
herbicidal and insecticidal activities [5,6]. Based on compounds containing a
1,3,4-thiadiazole fragment, preparations have been developed that are widely
used in medical practice: diacarb is a diuretic from the group of carbonic
anhydrase inhibitors, etazole is a sulfanilamide preparation [7-10]. The
presence of diverse biological activities in the rows of 1,2,4-triazoles and
1,3,4-thiadiazoles [11-14] prompted us to consider ways of combining these
two fragments in one molecule and to study the antibacterial activity of the
compounds obtained.

We synthesized 1,2,4-triazoles by three-component condensation of
hydrazides 1, potassium thiocyanate 2, concentrated hydrochloric acid,
followed by the addition of sodium hydroxide 3. The starting acids 1-3 were
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obtained from methylketones and isatines by the Pfitzinger reaction [15].
Hydrazides 1 were obtained by heating compounds in excess of hydrazine
hydrate in ethyl alcohol, according to the method [16]. After purification,
hydrazides were obtained in of 74-76% vyields. The IR spectra contain cm™
absorption bands, respectively. As can be seen from the Scheme, under the
action of alkali, the thiosemicarbazides 4a-e are completely converted to
thiolates, then due to the attack of the nucleophilic nitrogen atom of the
electron-deficient carbon atom of the carbonyl group, the heterocyclic
system 5a-e is formed. As a result of the cyclization process, the formation
of two isomeric products -2-substituted-4-quinoline-1,2,4-triazole-5-thiones
5a-e and 2-substituted-4-quinoline-5-mercapto-1,2,4-triazoles 6a-e is
possible according to Scheme 1.
Scheme 1

5a-¢ R
Rl=H: R= Ph, (5a); R=CsH.CI-4(5b ); R=CsH.Br-4(5c ); R=C¢Hs-OCHj
(5d); R'=Br: R=CsH4-OCHj3 (5¢).

To find out which structure to give preference to, we studied the
absorption spectrum in the infrared region of reaction products 5a-e. The IR
spectrum of compounds 5a-e contains two deformation absorption maxima
at  1380-1382 cm™, characteristic  for  vibrations of the
> C = S group of 1,2,4-triazole-5-thione, and stretching vibrations of the >
CSH bonds in the 2500 region -2475 are either very weak or absent. Thus,
during the reaction product processing, an isomer containing mainly a
thionic group > C = S is released. However, this group is labile and capable
of easily rearranging to the sulfhydryl group > C-S-H. In the NMR spectrum
of 1,2,4-triazole-5-thiol 5a-e in deuterated chloroform, the proton signals and
their integral curves exactly correspond to the structure of the compound.
Thus, in the NMR spectra of compounds 5a-e, broadened singlet signals
with an intensity of 2 protons of the NH and SH groups are observed at
11.35 ppm, a group of signals characteristic of the quinoline ring is
manifested in the region of 7.60, 7.74, 8.12, 8.45, 8.46 ppm with a total
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intensity of 5 protons and chemical shifts of the phenyl ring are manifested
in 7.42-7.55, 8.23-8.28 ppm with a total intensity of 5 protons.

The synthesis of 5-[2-(4-substituted phenyl)quinolin-4-yl]-1,3,4-
thiadiazol-2-amines 10a-e was carried out by the known method for the
cyclization of respectively substituted thiosemicarbazides. By reaction with
POCIs3, the corresponding acids are converted into acid chlorides and then
the nucleophilic addition of thiosemicarbazide to the carbonyl group and
subsequent proton migration lead to the intermediate, which is the
thiosemicarbazide acid. Under the influence of an acidic medium, the latter
undergoes intramolecular heterocyclization due to the attack of the sulfur
nucleophilic center by the electron-deficient carbon atom with the formation
of target compounds 10a-e in 42% vyield, according to Scheme 2.

Scheme 2
NH-NH, _ _
S/
NH,
~ GOOH ; 70-80°C, 5h
N +
P POCI; - PO,CI,
N O 8 -HCI
6a-e R
NHCOCH
N=( 3
NG (CH5C0),0
CHSCOOH
R
N X
(L] O
O
11a-e R 10a-e

1,3,4-Thiadiazole-5-amines 10a-e can exist in several tautomeric forms,
according to Scheme 3.
Scheme 3

The presence in the IR spectrum of compounds 10a-e of intense
absorption in the region of 1699, 1639, 1642, 1627 cm™ [Sharba et. al 2005;
Prech et al. 2006; Nakhmanovich et al. 1990], characteristic of vibrations of
the 1,3,4-thiadiazole cycle, the presence of absorption in the region of 2503-
2485 (characteristic of stretching vibrations of the SH bond in the 1,3,4-
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thiadiazole group) and absorption in the region of 3080, 3100 3426 cm™
characteristic of NH, groups support structure A. The acylation of
compounds 10a-e with acetic anhydride leads to new compounds N1-[5-(2-
substituted phenyl-6 substituted-4-quinolyl)-1,3,4-thiadiazol-2-yl]
acetamides 11a-e (Scheme 2) [16]. In the 3C NMR spectrum of compounds
11a-e, two signals were detected in the region with a chemical shift of 149.3
and 159.3 ppm characteristic of carbon atoms in the 1,3,4-thiadiazole core.
Compounds 11a—e had a characteristic absorption band of about 1668-1667
cm* for the NHC = O group; and one proton signal of the CH3 group in the &
2.06-2.16 ppm range.

The antibacterial activities of compounds 5a-e, 10a-e, 1lla—e were
studied according to the procedure [17] with a bacterial load of 20 million
microbial bodies per 1 ml of medium. Gram-positive staphylococci
(Staphylococcus aureus 209p, 1) and gram-negative bacilli (Sh. Fleaneri
6858, E.coli 0-55) were used in the experiments. Compounds were tested at
a 1:20 dilution prepared in DMSO. On Petri dishes with crops of the above
strains of microorganisms, solutions of the tested substances in a volume of
0.1 ml were applied. The results were taken into account according to the
diameter (d, mm) of the zones of the absence of microorganism growth at the
place of application of the substances after daily 489 cultivation of test
cultures in a thermostat at 37°C. The known drug furazolidone was used as a
positive control [18]. It was found that 5a-e, 10 a-e exhibited weak
antimicrobial activity against all strains used (d = 10-14 mm), while the
activity of the N-acylation products 1la-e increased significantly (d = 16-
22 mm), however, it was slightly inferior to the control drug furazolidone (d
= 24-25 mm).

The synthesized compounds 5a-e, 10a-e, and 1la-e from a number of
hetaryl quinolines are the starting compounds for the synthesis of new
potentially biologically active substances.

Experimental part

IR spectra were recorded on a “Nicolet Avatar 330 FT-IR” spectrometer.
'H NMR spectra were recorded on a “Mercury 300-VX” spectrometer with a
resonant frequency of 300.08 MHz, in a DMSO + CF;COOD solution;
internal standard — TMS. Melting points of the obtained substances were
determined on a Boetius instrument. The individuality of substances was
monitored by TLC on “Silufol-254” plates in the system butanol — ethanol —
acetic acid — water (8:2:1:3), and the developer was iodine pairs.

Synthesis of 5-(2-substituted phenyl-4-quinolyl)-3H-1,2,4-triazole-3-
thiones (5a-e). (General methodology). A solution of hydrazide
(3.57 mmol), potassium thiocyanate 1g (10.71 mmol), concentrated
hydrochloric acid 4 ml and 50 ml water is stirred at room temperature for 24
hours. Sodium hydroxide 4% (60 ml) is added to the resulting suspension
and stirred for 24 hours at 60-70°C. The resulting mixture is neutralized with
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hydrochloric acid and the resulting precipitate is filtered, washed with
acetone and purified twice by crystallization in ethanol.
5-(2-Phenylquinolin-4yl)-2,4-dihydro-3H-1,2,4-triazole-3-thion (5a).
Yield 71%, mp 220-222°C, Rf 0.64. IR spectrum, v, cm™: 3445 (NH); 3113
(C-H), 1380 (C = S). *H NMR, spectrum, d, ppm: 7.42-7.55 m (3H, CgHs);
7.60 ddd, (1H, J = 8.5, 6.9, 1.3, CgH,); 7.74 ddd, (1H, J = 8.5, 6.9, 1.3,
C¢Hy); 8.12 dd (1H, J = 8.5, 1.3, CgH,); 8.23-8.28 m (2H, CgHs); 8.45 s (1H,
= CH quin); 8.82 (1H, dd, J 8.5, 1.3, C¢H,); 11.35 s (2H, NH and SH). 3C:
120.8 (CH), 126.1 (CH); 126.1 (CH); 126.5 (CH); 129 (CH); 129.6 and
129.6 (CH, CgHy-p); 131.4 (CH); 133.4 (CH); 135.7 (CH); 128.4 (C); 140.1
(C); 146.7 (C); 156.8 (C); 147.8 and 168.3 (C*’ and C*® triazole). Found, %:
C 67.05; H 3.94; N, 1840; S 10.50. Ci7H;2N4S. Calculated, %:
C67.08; H 3.97; N 18.41; S 10.53.
5-[2-(4-Chlorophenyl)quinolin-4yl]-2,4-dihydro-3H-1,2,4-triazole-3-
thion(5b). Yield 69%, mp 251-252°C. Rf 0.63. IR spectrum, v, cm™: 3443
(NH); 3113 (C-H), 1382 (C = S). *H NMR, spectrum, d, ppm: 7.41-7.53 m
(3H, CeH4CI); 7.58 ddd (1H, J = 8.5, 6.9, 1.3, CgH,); 7.73 ddd (1H, J = 8.5,
6.9, 1.3, C¢Hy); 8.10 dd (1H, J = 8.5, 1.3, CsH,); 8.22-8.27 m (1H, CsH,Cl);
8.45 s (1H, = CH quin); 8.81 dd (1H, J = 8.5, 1.3, CgH,); 11.35 s (2H, NH
and SH). *C: 120.8 (CH), 126.5 (CH); 129.1 (CH); 129.1 (CH); 130.8 and
130.8 (CH, CgHy-p); 131.4 (CH); 133.4 (CH); 135.7 (CH); 128.4 (C); 133.4
(C); 138.9 (C); 140.1. (C); 146.7 (C); 156.9 (C); 147.8 and 168.3 (C'’ and
C!® triazole). Found, %: C 60.25; H 3.24; N1651; S 9.42.
C17H11CIN,S. Calculated, %: C 60.26; H 3.27; Cl 10.46; N 16.54; S 9.46.
5-[2-(4-Bromophenyl)quinolin-4-yl]-2,4-dihydro-3H-1,2,4-triazol-3-
thion (5¢). Yield 61%, mp 280-282°C, Rf 0.61. IR spectrum, v, cm™: 3441
(NH); 3114 (C-H), 1381 (C = S). *H NMR, spectrum, d, ppm: 7.41-7.53 m
(3H, C¢H4Br); 7.58 ddd (1H, J = 8.5, 6.9, 1.3, C¢H,); 7.73 ddd (1H, J = 8.5,
6.9, 1.3, CgH,); 8.10 dd (1H, J = 8.5, 1.3, CgHy); 8.22-8.27 m (1H, CgH,4Br);
8.45 s (1H, = CH quin); 8.81 dd (1H, J = 8.5, 1.3, CgH4); 11.35 s (2H, NH
and SH). *3C: 120.3 (CH); 126.5 (CH); 129.4 (CH); 129.4 (CH); 131.3 and
131.3 (CH, CgH4-p); 131.4 (CH); 133.4 (CH); 135.7 (CH); 122.9 (C); 130.5
(C); 133.4 (C); 139.3 (C); 140.2 (C); 145.2 (C); 158.6 (C); 147.8 and 168.3
(CY and C¥ triazole). Found, %: C 60.25; H 3.24; N16.51; S 9.42.
C17H1:BrN,S. Calculated, %: C 53.27; H 2.89; Br 20.85; N 14.62; S 8.37.
5-[2-(4-methoxyphenyl)quinolin-4-yl]-2,4-dihydro-3H-1,2,4-triazol-
3-thion (5e). Yield 61.34%, mp 248-250°C, Rf 0.59. IR spectrum, v, cm™:
3439 (NH); 3114 (C-H), 1380 (C = S). 'H NMR, spectrum, d, ppm: 3.88 s
(3H, OCHj3); 6.99-7.04m (2H, CgHy); 7.79 dd (1H, = CH, J1 8.9, J2 2.3 Hz,
CeHas); 7.99 d (1H, = CH, J 8.9 Hz, C¢Hy); 7.58 ddd (1H, J = 8.5, 6.9, 1.3,
CeHs); 7.73 ddd (1H, J = 8.5, 6.9, 1.3, CgH,); 8.10 dd (1H, J = 8.5, 1.3,
CeHy); 8.46 s (1H, = CH quin); 8.82 dd (1H, J 8.5, 1.3, C¢H,); 11.30 s (2H,
NH and SH). 13 C: 55.3 (*¥CH3); 114.9 (CH); 114.9 (CH); 120.6 (CH);
126.5 (CH); 129.7 (CH); 129.7 (CH); 131.4 (CH); 133.4 (CH); 135.7 (CH);
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128.4 (C); 136. 9 (C); 140.1 (C); 146, 7 (C); 157.3 (C); 159.1 (C); 147.8 and
168.3 (C'" and C'° triazole.) Found, %: C 52.30; H 3.15; Br 19.31; N 13.54;
S 7.73. C1gH14N,4OS. Calculated, %: C 64.65; H 4.22; N 16.75; S 9.59.
5-[6-Bromo-2-(4-methoxyphenyl)quinolin-4-yl]-2,4-dihydro-3H-

1,2,4-triazol-3-one (5e). Yield 51%, mp 250-252°C, Rf 0.64. IR spectrum,
v, cm™: 3445 (NH); 3114 (C-H), 1380 (C = S). *H NMR, spectrum, d, ppm:
3.88 s (3H, OCHg); 6.99-7.04m (2H, CsHy); 7.79 dd (1H, = CH, J1 8.9, J2
2.3 Hz, C¢H,); 7.99d (1H, = CH, J 8.9 Hz, C¢Hy,); 8.18-8.23m (2H, CsH3Br);
8.46 s (1H, = CH quin); 9.03d (1H, = CH, J 2.3 Hz, C¢H3Br,); 11.30 s (2H,
NH and SH). °C: 55.3 (*¥CHs); 114.9 (CH); 114.9 (CH); 121.8 (CH); 129.7
(CH); 129.7 (CH); 132.1 (CH); 132.5 (CH); 133.2 (CH); 119.6 (C); 129.2
(C); 136.9 (C); 140, 8 (C); 145.5 (C); 156.8 (C); 159.1 (C); 147.8 and 168.3
(C'" and C triazole). Found, %: C 52.30; H 3.15; Br 19.31; N 13.54; S
7.73. C15H13BrN,4OS. Calculated, %: C 52.31; H 3.17; Br 19.33; N 13.56; S
7.76.

Synthesis  of  5-[2-(4-substituted  phenyl)quinolin-4-yl]-1,3,4-
thiadiazol-2-amines (10a-e). (General methodology). A mixture of
thiosemicarbazide 3.22 g (0.01 mol), 2-substituted phenyl-4-quinoline
carboxylic acid (0.01 mol) and 25 ml of POCI; phosphorus oxychloride is
heated with stirring for 24 hours. The mixture is cooled and finely ground ice
is added to the flask with vigorous stirring. The precipitated crystalline
product is filtered off, dried and recrystallized from ethanol.

5-(2-Phenylquinolin-4-yl)-2,3-dihydro-1,3,4-thiadiazol-2-amine(10a).
Yield 44%, mp 210-213°C, Rf 0.61. IR spectrum, v, cm™: 3441 (NH,). *H
NMR, spectrum, d, ppm: 7.42-7.56 m (3H, C¢Hs); 7.56-7.64 m (1H, = CH,
CeHas); 7.71-7.79 m (1H, = CH, C¢H,); 8.12 d (1H, = CH, CgH,, J1 8.5 Hz);
8.22-8.30 m (2H, CgHs); 8.45 s (1H, = CH, quin); 8.82 d (1H, = CH, J 8.5
Hz, C¢Hy); 5.64 s (2H, NH and SH). 3C: 118.8 (CH); 126.7 (CH); 126.7
(CH); 127.1 (CH); 129 (CH); 129.6.1 (CH); 129.6 (CH); 132.4 (CH); 134.3
(CH); 136.4 (CH); 130.5; 139.3; 142.7; 145.2; 157.4; 148.9 and 165.3 (C’
and C thiadiazole). Found, %: C 67.05; H 3.94; N, 18.40. Cy7H14N,S.
Calculated, %: C 66.64; H 4.61; N 18.29; S 10.47.

5-[2-(4-Chlorophenyl)quinolin-4-yl]-2,3-dihydro-1,3,4-thiadiazol-2-

amine (10b). Yield 42%, mp 261-263°C, Rf 0.63. IR spectrum, v, cm™:
3440 (NH2). 'H NMR, spectrum, d, ppm:7.41-7.53 m (3H, CgH4CI); 7.58
ddd (1H, J=8.5, 6.9, 1.3, CgH,); 7.73 ddd (1H, J = 8.5, 6.9, 1.3, CsH,); 8.10
dd (1H, J = 8.5, 1.3, C¢H,); 8.22-8.27 m (1H, Ce¢H4CI); 8.45 s (1H, =
CHquin); 8.81 dd (1H, J = 8.5, 1.3, C¢Hy); 11.35 s (2H, NH and SH). C:
118.8 (CH), 127.2; 129.8 (CH); 129.8 (CH); 130.8 and 130.8 (CH, CsH4-p);
132.2 (CH); 134.3. (CH); 136.4 (CH); 130.5 (C); 139.3 (C); 136.7 (C); 139.8
(C); 145.2 (C); 157.6 (C); 148.9 and 165.3 (C'" and C® thiadiazole). Found,
%: C 60.25; H 3.24; N, 16.50; S 9.44. Cy47H13CIN,S. Calculated, %:
C59.91; H 3.84; C1 10.40; N 16.44; S 9.41.
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5-[2-(4-Bromophenyl)quinolin-4-yl]-2,3-dihydro-1,3,4-thiadiazol-2-
amine (10c). Yield 44%, mp 278-280°C, Rf 0.61. IR spectrum, v, cm™: 3398
(NH>). *H NMR, spectrum, d, ppm: 7.46-7.53 m (2H, CeH,); 7.60 dd (1H, =
CH, J18.5,J2 6.9, J3 1.3 Hz, C¢H,Br); 7.74 dd (1H, = CH,J1 8.5, J2 6.9, J3
1.3 Hz, C¢H,4 Br); 8.11 d (1H, = CH, J1 8.5, J2 1.3 Hz, CsH4Br); 8.24-8.30m
(2H, CgH,); 8.43 s (1H, = CHquin); 8.81 dd (1H, = CH, J1 8.5, J2 1.3 Hz,
CeH4Br); 4.61s (SH, NH). 3C: 118.8 (CH), 127.2; 129.8 (CH); 129.8 (CH);
131. 3 and 131.3 (CH, CgH;-p); 132.2 (CH); 134.3. (CH); 136.4 (CH); 122.9
(C); 130.5 (C); 133.4 (C); 139.3 (C); 140.2 (C); 145.2 (C); 158.6 (C); 148.9
and 165.3 (C' and C'® thiadiazole). Found, %: C 53.22; H 2.81;
N 14.56. C;7H13BrN,S. Calculated, %: C 53.00; H 3.40; Br 20.74; N 14.54; S
8.32.

5-[2-(4-Methoxyphenyl)quinolin-4-yl]-2,3-dihydro-1,3,4-thiadiazol-
2-amine (10e). Yield 48%, mp 243°C, Rf 0.61. IR spectrum, v, cm™: 3438
(NH,). *H NMR, spectrum, d, ppm: 3.88¢c (3H, OCHs); 7.46-7.53 m (2H,
C¢Hy); 7.60 dd (1H, = CH, J1 8.5, J2 6.9, J3 1.3 Hz, C¢H,OCHg,); 7.74 dd
(1H,=CH,J185,J26.9,J3 1.3 Hz ,C¢H, OCHs); 8.11 d (1H, = CH, J1 8.5,
J2 1.3 Hz, CsH,OCHj3); 8.24-8.30m (2H, CgH,); 8.43 s (1H, = CHquin); 8.81
dd (1H, = CH, J1 8.5, J2 1.3 Hz, C¢H,OCHs); 4.61s (SH, NH). *3C: 55.3
(18CHj3), 1149 (CH), 114.9 (CH), 118.6 (CH), 127.2 (CH), 130.2 (CH),
132.2 (CH), 134.3 (CH), 136.4 (CH); 130.5 (C); 135.8 (C); 139.3 (C); 145.2
(C); 158 (C); 159.1 (C); 148.9 and 165.3 (C'” and C*® thiadiazole). Found,
%: C 64.23; H 4.76; N 16.64; S 9.51. C45H16N4OS. Calculated, %: C 64.26;
H 4.79; N 16.65; S 9.53.

5-[6-Bromo-2-(4-methoxyphenyl)quinolin-4-yl]-2,3-dihydro-1,3,4-
thiadiazole-2-amine (10e). Yield 48%, mp 281-283°C, Rf 0.63. IR
spectrum, v, cm™: 3445 (NH). *H NMR, spectrum, d, ppm: 3.88c (3H,
OCHg); 7.46-7.53 m (2H, CgH3Br); 7.60 dd (1H, = CH, J1 8.5,J2 6.9, J3 1.3
Hz, C¢H,OCHj3); 7.74 dd (1H, = CH, J1 8.5, J2 6.9, J3 1.3 Hz, C¢H4 OCHy);
8.11d (1H, = CH, J1 8.5, J2 1.3 Hz, CgH,OCHj3); 8.24-8.30m (1H, C¢H3Br);
8.43 s (1H, = CHquin); 8.81 dd (1H, = CH, J1 8.5, J2 1.3 Hz ,CsH4OCHj3);
4.61 s. (SH, NH). ¥C: 55.3 (1CH3), 114.9 (CH), 114.9 (CH), 119.8 (CH),
130.2 (CH), 130.2 (CH), 132.2 (CH), 132.8 (CH), 133.2 (CH); 120.4 (C);
131.2 (C); 135.8 (C); 140 (C); 157.5 (C); 159.1 (C); 148.9 and 165.3 (C/
and C' thiadiazole). Found, %: C 52.00; H 3.62; Br 19.21; N 13.46; S 7.70.
C1sH15BrN,OS. Calculated, %: C 52.06; H 3.64; Br 19.24; N 13.49; S 7.72.

Synthesis of N1-[5-(2-substituted phenyl-6-substituted-quinolin-4-
yl)-1,3,4-thiadiazol-2-ylJacetamides (1la-e). (General methodology). To
(0.01 mol) of the substituted 1,3,4-thiadiazole-2-amine (10a-e), 10 ml of
acetic anhydride and 2 ml of acetic acid are added, heated for 3 hours. After
distillation of acetic anhydride, 15 ml of a 15% NaOH solution is added to a
pH of 7-8. The crystalline substance is filtered off, washed repeatedly with
water, dried, recrystallized from ethanol.
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N-[5(2-phenyl-4-quinoline)-1,3,4-thiadiazol-2-yl]acetamide (11a).
Yield 74%, mp 241-243°C, Rf 0.58. IR spectrum, v, cm™: 3245 (NH), 1668
(NH-C = 0). *H NMR, spectrum, d, ppm: 2.34 s (3H, CH3); 7.20 m (1H, =
CH, Cg¢Hs); 7.98-7.99 m (2H, = CH, C¢H,); 7.73m (1H, = CH, CsHy); 7.76 m
(1H, =CH, C¢Hy); 7.18 d (2H, = CH, Cg¢Hs): 7.75d (2H, = CH, C¢Hs): 8.71 s
(1H, = CHquin.); 11.33 s (1H, NH). '3C: 23.2 (CHs); 117.8 (CH); 126.7
(CH); 126.7 (CH); 127.1 (CH); 129.0 (CH); 129.6 (CH); 129.6 (CH); 132. 3
(CH); 134.3 (CH); 134.9 (CH); 133.1 (C); 140.9 (C); 142.7 (C); 146.8 (C);
156.9 (C); 170.9 (C); 148.9 and 165.3 (C'" and C*® thiadiazole). Found, %: C
65.80; H 4.04; N, 16.10; S9.21. Cy9H14N,OS. Calculated, %: C 65.88; H
4.07; N 16.17; S 9.26

N1-5-[2-(4-Chlorophenyl)-4-quinoline]-1,3,4 thiadiazol-2-yl-
acetamide (11b). Yield 67%, mp 251-253°C, Rf 0.54. IR spectrum, v, cm™:
3315 (NH), 1667 (NH-C = O). 'H NMR, spectrum, d, ppm: 2.34 s (3H,
CHj3); 7.20 m (1H, = CH, Cg¢Hy); 7.98-7.99 m (2H, = CH, C¢H,); 7.73m (1H,
= CH, C¢Hy); 7.76 m (1H, = CH, C¢H,); 7.10d (2H, = CH, CsH,CI): 7.81 d
(2H, = CH, CgH4CI): 8.66 s (1H, = CHquin.); 11.33 s (1H, NH). C: 23.2
(C*®Hs); 117.8 (CH); 127.2 (CH); 129.7 (CH); 129.7 (CH); 130.8 (CH);
130.8 (CH); 132.2 (CH); 134.3 (CH); 134.9 (CH); 133.1 (C); 133.4 (C);
139.7 (C); 140.9 (C); 146.8 (C); 156.9 (C); 170.9 (C); 149.3 and 159.3 (C'’
and C'® thiadiazole). Found, %: C 60.25; H 3.24; N 16.50; S 9.44.
C17H11CIN,S. Calculated, %: C 60.27; H 3.27; C1 10.46; N 16.54; S 9.46.

N1-5-[2-(4-Bromophenyl)-4-quinoline]-1,3,4-thiadiazol-2-yl-
acetamide (11c). Yield 50.45%, mp 210-213°C. Rf 0.63. IR spectrum, v,
cm™®: 3317 (NH), 1668 (NH-C = 0). *H NMR, spectrum, d, ppm: 2.34 s (3H,
CHj3); 7.20 m (1H, = CH, CgH,); 7.98-7.99 m (1H, = CH, C¢H,); 7.73m (1H,
= CH, C¢Hy); 7.76 m (1H, = CH, Cg¢Hy); 8.66 s (1H, = CHquin.);
7.10 d (2H, = CH, C¢H4Br); 7.81 d (2H, = CH, C¢H4Br); 11.32s (1H, NH).
13C: 23.2 (*8CHj); 117.8 (CH); 127.2 (CH); 129.7 (CH); 129.7 (CH); 131.8
(CH); 131.8 (CH); 132.2 (CH); 134.3 (CH); 134.9 (CH); 122.9 (C); 133.1
(C); 140.2 (C); 140.9 (C); 146.8 (C); 157.2 (C); 170.9 (C); 149.3 and 159.3
(C'" and C'° thiadiazole). Found, %: C53.25; H 2.84; Br 20. 81; N 14.52;
S 8.34. C17H11BrN,S. Calculated, %: C 53.28; H 2.89; Br 20. 85; N 14.62; S
8.36.

N1-5-[2-(4-methoxyphenyl)-4-quinoline]-1,3,4-thiadiazol-2-yl-
acetamide (11e). Yield 50%, mp 228-230°C, Rf 0.64. IR spectrum, n, cm™:
3260 (NH), 1668 (NH-C = 0). 'H NMR, spectrum, d, ppm: 2.34 s (3H,
CHj3); 3.70c (3H, OCHg); 7.98-7.99 m (2H, = CH, C¢H,); 7.73 dd (1H, = CH,
J18.9,J2 2.3 H, CgHy); 7.76m (1H, = CH, C¢H,); 8.75 s (1H, = CH quin);
6.98m (2H, = CH, CsH4OCH3); 7.87m (2H, = CH, C¢H,OCHj3); 11.32 s (1H,
NH). 13C: 23.2 ( 18CHs); 55.3 (*{CHs); 114.9 (CH); 114.9 (CH); 117.6 (CH);
127.1 (CH); 130.1 (CH); 130.1 (CH); 132.2 (CH); 134.3 (CH); 134.9 (CH);
133.1 (C); 135.8 (C); 140.2 (C); 146.8 (C); 156.5 (C); 159.1 (C); 170.9 (C);
149.3 and 159.3 (C'" and C? thiadiazole). Found, %: C 52.30; H 3.14; N
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13.51; S 7.72. C4gH13BrN,O S. Calculated, %: C 52.31; H 3.17; Br 19.33; N
13.56; S 7.76.

N1-5-[6-Bromo-2-(4-methoxyphenyl)-4-quinoline]-1,3,4-thiadiazole-
2-yl-acetamide (11e). Yield 49%, mp 241-243°C, Rf 0.63. IR spectrum, v,
cm™: 3260 (NH), 1667 (NH-C = 0). 'H NMR, spectrum, d, ppm: 2.34 s (3H,
CHj3); 3.70c (3H, OCHg); 7.23m (1H, = CH, C¢H3Br); 7.70 dd (1H, = CH, J1
8.9, J2 2.3 Hz, C¢H3Br); 8.62 m (1H, = CH, CgH3Br); 8.75s (1H, = CH quin);
6.98m (2H, = CH, CsH4OCH3); 7.87m (2H, = CH, C¢H,OCHj3); 11.32 s (1H,
NH). 3C: 23.2 (*8CHs); 55.3 (*¥CHs); 114.9 (CH); 114.9 (CH); 118.8CH);
130.1 (CH); 130.1 (CH); 131.1 (CH); 132.7 (CH); 132.8 (CH); 120.4 (C);
133.8 (C); 135.8 (C); 140.4 (C); 145.7 (C); 156.2 (C); 159.1 (C); 170.9 (C);
149.3 and 159.3 (CY and C thiadiazole). Found, %: C 52.30; H 3.14; N
13.51; S 7.72. C1gH13BrN,4OS. Calculated, %: C 52.31; H 3.17; Br 19.33; N
13.56; S 7.76.

2-R-6R'-4-2PLALPL GULLALUEG-EP NGSULPL LPLALPLLENP SUC LD
LA ToULS3ULLEGLP UPLEEAL

U \. PUUUL3UL, 9 W 9640re-3U, N, U. USEPUL3U,
U 9. UN-ULEL3UL, U. U. UUDHUN3UL L U W SWUSAFLP

2-Shuguilpuapsfnd - pltarypits-d-lppp b fdfnilipp [Fuuldplsppogfpobbpp Skpdngbln-
Sbamupfy plunyfiitibph qupph wpfuqopuyfl b [@ugpugnpoygple ghlybp supeoheg 2-
1,3,4'[3[M.lll‘l_[llllql1['2'wlf[lililb[1[l LUH[I[U.IH”LI]‘E Fl?[ll?l 4‘ 2,6'"‘1[7[11”[[”![1[1”6’ 'g[lilﬂl[lil'4'qu.l[1Fl1'
ilul[;[aﬂLilbp[l 1,3,4'ﬁﬁllll‘l_[lluqﬂl'Z'lllgbmllllf[lll_iIb[T[I l.ll.l‘".l.lﬂlrl.l.lilﬂ: F”l”[’ ll[lil[;bql[lua’ lf[llll'
lrl.lllr[l 4&”‘1"111_1” I1LlII1Llr ilulu[lpﬂL[;J”Lililpr l[zlllanillllllleiI:

CHUHTE3 HOBBIX ITIPOU3BOJHBIX 2-R-6R’-4-XUHOJINMHKAPBOHOBbBIX
KHCJIOT U3 PAJA TETAPNJI XUHOJIMHOB

A. Y. HCAXAHSH, I'. A.TEBOPI'SIH, I'. M. CTEITAHSIH, A.I'. APAKEJISH,
A. C. CADAPSH n A. A. ITAXATYHHU

Hay4yHO-TeXHOMOrn4ecKuii LEHTP OPraHUYeCKOM U (papMarleBTHIECKOH XUMHUU
HAH Pecnybnuku Apmenus
Apwmenus, Epesan, 0014, np. Azatyrss, 26
E-mail: anush.isakhanyan.51@mail.ru

B pesynbTare BHYTPUMOJCKYJISIPHOW TeTEpOLUKIN3AIMUA THOCEMHUKApOa3umaoB 2-
3aMEIICHHBIX XUHOIUH-4-KapOOHOBBIX KHCIIOT B MICTOYHON M KUCION CPEe/ie BBIICICHBI
HOBBIC TIPOU3BOJHBIC 2-3aMEIICHHBIX XHHOMHH-4-KapOOHOBBIX KHCIIOT, COJEpPIKAIIHe
TPHUA30JIOBbIC U THAIUA30JIOBBIC IUKIBI — COCAMHECHUS U3 Psjia TeTAPUIXUHOIUHOB.
AuuiupoBaHueM COOTBETCTByrOmnX 1,3,4-tuaauazon-2-aMuHoB nonydensr  1,3,4-
THAINA30J1-2-i-aleTaMu/IbI-2,6-3aMelleHHbIX -4-X HHOTMHKAPOOHOBBIX ~ KUCIIOT. Bcee
CHHTE3MPOBAHHBIE COCAMHEHUS SIBISIIOTCS MOTEHIMAIBLHO OMONOTHYECKH aKTHBHBIMHU
COCTMHEHUSIMH, U JabHEHIIIee N3YUCHUE X AaKTUBHOCTHU SIBIISICTCS IEPCICKTUBHBIM.
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