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With the aim of obtaining new biologically active substances the synthesis of amides of 5-R-phenyl-
amino-1,3,4-thiadiazole-2-yl-thioacetate acid and 5-phenylamino-1,3,4-thiadiazole-2-yl-thio-1-phenon
has been conducted. As initial substances 5-R-phenylamino-2-mercapto-1,3,4-thiadiazoles, the cor-
responding analides of chloracetate acid and chloracetate phenon were used. The reaction of alkyl-
ation was conducted in the ethanol medium in the presence of potassium hydroxide. The structure
of the compounds synthesized has been confirmed by the method of '"H NMR-spectroscopy. The
physicochemical properties and the pharmacological potential of the substances synthesized are
discussed. According to the results of calculation methods of prediction of the biological activity
(PASSOnline) the probable types of the biological activity of the substances synthesized have been
estimated. In compliance with the data of the PASSOnline computer-based prognosis the antineoplastic
action (STAT inhibitor of transcription factors) is principally inherent for most compounds of this class.

In the current realities the healthcare requires deve-
lopment and introduction of original medicines into pro-
duction along with manufacture of generic drugs — only
this way can raise the pharmaceutical industry of Ukraine
to the higher level of quality and to rank it together with
the leading European states. In this regard, creation of
new effective medicines is a rather topical issue of modern
pharmacy. Recently, along with the high pharmacological
activity, the simplicity of synthetic methods and avail-
ability of the chemical raw material, which provide a
relatively law prime cost of finished products, become
the most important parameters for the choice of the re-
search objects. With the aim of searching for new bio-
logically active substances we paid attention to the
derivatives of 1,3,4-thiadizole, which had already shown
themselves as high-efficient bioactive substances exhi-
biting various types of the pharmacological action [2, 3,
5,6,8, 10, 11]. Currently, data on promising applications
of derivatives of 1,3,4-thiadiazole for treating cancer ap-
pear in scientific literature more often [5, 10-11]. At the
moment, the fundamental research of new derivatives
are conducted on the basis of this heterocycle as poten-
tial antimicrobial agents [3, 6] and anticonvulsants [2, §].
Thus, the further search of new bioactive substances among
the derivatives of 1,3,4-thiadizole is one of the promis-
ing directions.

The aim of this work was to extend the range of po-
tential bioactive substances on the basis of 5-R-phenyl-
amino-2-mercapto-1,3,4-thiadiazoles. The synthesis of
derivatives of 5-R-phenylamino-2-mercapto-1,3,4-thia-
diazoles 1.1-1.2 was carried out by the interaction of car-
bonic disulphide and R-phenylthiosemicarbazide in the
dimethylformamide medium at the temperature of 75°C
with satisfactory yields (78-80%) by the known method [8].

The structure of the compounds obtained was confirmed
by modern physical and chemical methods. Formation
of the thiadiazole cycle was proven by the absence of
NH-NH signal in the 'H NMR-spectra of the compounds
synthesized at 6 10.60-10.64 ppm and the presence of a sin-
glet of the mercapto group at approximately 3.40 ppm [1, 9].

The target compounds — anilides of 5-(2,5-dimethoxy)
phenylamino-1,3,4-thiadiazole-2-yl-thioacetate acid 3.1-3.8
and amides of 5-phenylamino-1,3,4- thiadiazole-2-yl-
thioacetate acid 4.1-4.3 were obtained by S-alkylation
with anilidies 2.7-2.8 and alkylamides 2.9-2.11 of chlor-
acetate acid.

5-R-phenylamino-2-mercapto-1,3,4-thiadiazoles
1.1-1.2 were obtained in ethanol in the presence of the
equimolar quantity of potassium hydroxide according to
the Scheme given below.

The research results have proven that application of
the method allows obtaining the target products with satis-
factory yields and sufficient purity (Tab. 1). All compo-
unds obtained after crystallization from ethanol are white
crystalline substances with distinct melting points, soluble
in most organic solvents (Tab. 1). To study the course
of the alkylation reaction when using various alkali rea-
gents the amides of chloracetate acid 2.1-2. 11 were subs-
tituted by chloracetophenon 2.12. (Scheme). The change
of the alkylating agent did not affect substantially the
yield of the finish product (5-phenylamino-1,3,4-thia-
diazole-2-yl-thio-1-phenon 5.1 was obtained with the yield
of 78%). The structure of the compounds obtained was
confirmed by physical and spectral methods. The 'H NMR-
spectroscopy was performed, and the melting points of
the compounds synthesized were determined. The com-
position of elements experimentally found corresponds
exactly to the structures proposed.
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Table 1
Physical and chemical properties of the compounds synthesized
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Table 2
Chemical shift (8, ppm) of protons in 1H NMR spectra of the compounds synthesized

Signals of protons
of other functional
groups

SCH,

CONH (1H, s) NH-R(1H,s) | 2xOCH, (6H, s) H-Ar (2H, 9)

Compound

6,45, s, 1H;
6,80, d, 2H;
3.1 9,55 9,35 3,75 7,00, s, TH; 4,05 2,30 (6H, s, 2xCH,)
740, s, 1H;
8,05, s, TH.
6,45-6,70, dd, 2H;
7,70,s, 1H;
7,90, s, 3H;
8,05, s, TH.
6,45, s, 1H;
6,80, s, 1H;
7,35-7,50, dd, 2H;
7,90-8,05, dd, 2H.
6,45, s, TH;
6,80-7,00, m, 4H;
8,05,s, 1H;
8,15, s, TH.
6,45,s, 1H;
6,85,s, 1H;
35 10,10 9,60 3,75 7,40-7,50, m, 3H; 4,20 -
7,85,s,2H
8,15, s, 2H.
6,45-6,85, dd, 2H;
3.6 9,05 8,45 3,75 7,15-7,30, m, 5H; 4,30 3,80 (2H, s, CH,)
8,00, s, TH.
6,45,d, 1H;
3.7 9,55 9,35 3,75 6,90-7,00, m, 4H; 4,05 2,90 (6H, s, 2xCH,)
7,30-7,40, m, TH.
6,45-6,80, dd, 2H;
7,60, s, 1H;
7,90, s, 3H;
8,10, s, TH.
4,80,d, TH;
6,90, d, 1H;
41 - 10,15 - 720-7,35, d, 4H: 3,70
7,40-7,55, d, 5H.
6,55,d, 1H;
6,90-7,00, d, 2H;
4.2 10,39 9,49 3,7 7,30, d, 2H; 4,14 -
7,55,d, 2H;
7,75,s, TH.
6,90, d, 1H;
43 10,29 8,65 - 7,19-7,35, m, 5H; 4,30 3,92 (2H, s, CH,)
7,55,d, 2H.
6,90,d, 1H;
7,30, m, 2H;
5.1 10,23 - - 7550-7,70, m, 5H: 4,88 -
8,05, d, 2H.

3.2 10,40 9,55 3,75 4,45 2,50 (3H, s, CH,)

33 10,40 9,55 3,75 4,05 -

4,05 (2H, s, CH,)

34 9,55 9,35 3,75 1,40 (3H, s, CH,)

4,10

3.8 9,58 9,45 3,75 4,10 -

4,80 (1H, s, CH)
1,50 (6H, 5, 2XCH,)

Compounds 3.1-3.8, 4.2-4.3, 5.1 that contain the amide = NMR-spectra by the shift of the singlet of the methylene
group in '"H NMR-spectra have a general appropriate singlet ~ group protons to the weak field (3.70-4.88 ppm). The
signal of the NH-amide proton in the weak field in the  spectra of compounds 3.1-3.8 have general signals of the
interval of 8 9.05-10.39 ppm. The methylene group is aromatic protons of the 2,5-dimethoxyaminophenylic
located near a strong acceptor represented on the '"H  fragment registered in the range of 6 6.45-8.15 ppm.
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Table 3
The PASS-prognosis of the biological activity for 5-substituted derivatives of 2-mercapto-1,3,4-thiadiazole
2| 55 | 58 |v,8| B 5§ 5 $2% | 55 5%
S |LgBp|lxpBs| 8EE| Sz | BBs | 2% | 255 | BsE | 2%
E |FogR|hagg| 225 | g2 | 288 | 2§ | €82 | 29g | 2%
§ |PEE|TEET| E%8 | 25 | E5% | EP | Z2E5 | £:%| %%
= s © < = £ % @
3.1 0,725 0,705 0,673 0,579 0,547 0,541 - - -
3.2 0,734 0,713 0,687 0,588 0,559 - - - -
33 0,669 0,635 0,605 0,582 - 0,542 - - -
34 0,677 0,648 0,649 0,529 0,584 0,552 - - -
35 0,581 0,563 0,569 0,587 - 0,523 - - -
3.6 0,604 0,580 - - - 0,546 - - -
3.7 0,713 0,689 0,658 0,564 0,536 0,531 - - -
3.8 0,608 0,577 0,567 0,582 - 0,506 - - -
4.1 - - - 0,545 - - 0,586 0,525 0,525
4.2 0,732 0,780 0,598 0,643 0,597 0,517 - - -
4.3 0,539 0,581 - 0,571 - 0,533 0,541 - -
5.1 0,568 0,607 - 0,698 0,521 - 0,724 - -

The difference of 'H NMR-spectra of the structures ob-
tained from spectra of the initial compounds is in disap-
pearance of a one-proton singlet of the mercapto group
at & 3.40 ppm and appearance of compounds of the
CONH-group singlet on the spectra (Tab. 2).
According to the results of calculation methods of
prediction of the biological activity (PASS) the probable
types of the biological activity of the substances synthe-
sized have been estimated. In compliance with the data of
the PASS computer-based prognosis the antineoplastic
action (STAT inhibitor of transcription factors) is princi-
pally inherent for most compounds of this class. In this
series of the compounds synthesized the index of pro-
bability of STAT inhibition of transcription factors is in
the range from 0.568 to 0.725, and it indicates the pros-
pects of research for the antitumor activity (Tab. 3) [4, 7].
Experimental Part
Melting points were determined by the capillary me-
thod on the Kofler unit. The elemental analysis of the
nitrogen content was conducted by the Dumas method.
"H NMR-spectra were registered on a Varian Mer-
cury device at the frequency of 200 MHz, the solvent —
DMSO-d,, the internal standard — tetramethylsilane (TMS).
The chemical shifts are presented in the scale & (ppm).
5-Phenylamino-2-mercapto-1,3,4-thiadiazole 1.1.
Dissolve 104.65 g of 5-phenylthiosemicarbazide in di-
methylformamide in the presence of methyl(methoxy)

ammonium salt of 2,5-dimercaptothiadiazole at the tem-
perature of 75°C. Then add 45 of carbon disulphide. Rec-
rystallize from ethanol.Yield — 83.72 g (80%); M. p. —
180-182°C. Chemical formula: C{H;N,S,; 'H NMR,
DMSO-d,, d, ppm: 3.40, 1H, s, (SH); 7.05-7.64, 5SH, m
(Ar-H); found N % 20.09;calculated N % 20.08.

Compound 1.2 was obtained by the similar method.

3,6-Dimethylanilide of 5-(2°,5’-dimethoxy)phenyl-
amino-1,3,4-thiadiazole-2-yl-thioacetate acid 3.1. To
solution of 2.7 g (0.01 Mole) 5-(2°,5’-dimethoxyphenil-
amino)-2-mercapto-1,3,4-thiadiazole in 50 ml of ethanol
add 0.015 Mole (0.84 g) of potassium hydroxide while
stirring. Then add 2.3 g (0.01 Mole) of 3,6-dimethylani-
lide of chloracetate acid to 30 ml of ethanol. Boil under
reflux the reaction mixture for an hour, after that evapo-
rate to dryness. Triturate a dry extract in 150 ml of water,
filter the precipitate, and dry. Recrystallize from ethanol.

Anilides 3.2-3.8, amides 4.1-4.3, 5-phenylamino-
1,3,4-thiadiazole-2-yl-thio-1-phenon 5.1 were obtained
by the similar method.

CONCLUSIONS

The synthesis of 5-R-phenylamino-2-mercapto-1,3,4-
thiadiazoles, amides of 5-R-phenylamino-1,3,4-thiadia-
zole-2-yl-thioacetate acid and 5-phenylamino-1,3,4-thia-
diazole-2-yl-thio-1-phenon has been carried out. The che-
mical structure of the compounds synthesized has been
proven by 'H NMR-spectroscopy.
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CUHTE3 TA ®I3UKO-XIMIYHI BMTACTUBOCTI HOBUX NOXIAHUX 5-R-®EHINTAMIHO-
2-MEPKANTO-1,3,4-TIAQIA30NY

I.B.Cuu, J1.0.llepexoda, 3.I.€EpbomiHa, J1.0.lpiHeeuy, H.I1.Ko63ap, I.B.[panak

Kmnroyoei cnoea: cuHmes; 1,3,4-miadiazon; 'H SIMP-cniekmpockonis

3 memoro odep:kaHHSI HO8UX 6i0I02iY4HO aKMUBHUX peY08UH 30ilicHeHO cuHme3 amidie 5-R-gbeHinamiHo-
1,3,4-miadia3on-2-in-mioayemamHoi kucriomu ma 5-¢peHinamiHo-1,3,4-miadia3os1-2-inmio-1-¢peHoHy.
Sk suxiOHi crionyku sukopucmosysarnu 5-R-¢beHinamiHo-2-mepkanmo-1,3,4-miadiazonu, 8i0noegioHi
aHinidu xmopauemamHoi Kucriomu ma xropauemogeHoH. Peakuisi ankinysaHHs1 nposedeHa 8 cepe-
dosuwi emaHorly 8 npucymHocmi kanito 2idpokcudy. Cmpykmypa CUHmMe308aHUX CriosyK rnomeepo-
xxeHa memooom "H SIMP-cnekmpockonii. ObeogopeHi ¢hizuko-ximMidHi erracmueocmi ma ¢hapmMakorio-
2i4HUl nomeHuyjan cuHMe308aHUX PEYOBUH. 3a pe3yribmamamu po3paxyHKosux Memodie rnpo2Ho3y-
saHHs bionoaidyHoi akmusHocmi (PASSOnline) 6yrnu ouiHeHi 8ipo2idHi sudu bionoziyHoi Oif cuHme3o-
8aHUX peqyos8uUH. Y 8idnosiOHocmi 3 daHUMU KoM 'tomepHoeo rpoeHo3y PASSOnline 6inbwocmi crionyk
UbO20 Kriacy Hacamreped npumamaHHa rnpomuryxiuHHa 0isi (iHeibimop STAT ¢hakmopie mpaHcKpunuii).

CUHTE3 U ®U3UKO-XUMUYECKUE CBONCTBA HOBbIX MPOU3BOAHbIX
5-R-PEHUINTAMUHO-2-MEPKAINTO-1,3,4-TUAOUA3OINA

U.B.Cbi4, J1.A.lMepexoda, 3. EpemuHa, JI.A.puHeesuy, H.[1.Ko63apb, N.B.[panak

Knroyeenle cnoea: cuHmes; 1,3,4-muaduason; 'H SAMP-cnekmpockonusi

C uernbio rnonyyeHusi HoBbiX BUOI02UYEeCKU aKmUBHbIX 8euU,ecms ocywecmeneH cuHmes amuoos
5-R-gpeHunamuHo-1,3,4-muadua3orn-2-un-muoykcycHol Kucnomsi u 5-¢gpeHunamuHo-1,3,4-muadua-
30r1-2-unmuo-1-gheHoHa. B kayecmee ucxo0HbIX sewiecms ucrosb3osanu 5-R-gheHunamuHo-2-mep-
kanmo-1,3,4-muadua3oribi, coomeemcmeayujue aHUIUObl X/I0PyKCYCHOU KUCIOMbI U X/opayemo-
¢eHOoH. Peakuyusi ankunupogaHusi nposedeHa 6 cpede amaHora 8 npucymemeuu Kamnusi 2udpokcuda.
Cmpykmypa cuHme3uposaHHbIx coeOuHeHUl noomeepxdeHa memodom "H SAMP-cnekmpockonuu.
O6cyx0eHbl husuKko-xuMuyeckue ceolicmea u ghapmakosioaudeckull momeHyuan cCUHme3uposaHHbIX
sewecms. 1o pe3yrnbmamam pacyemHbIx Memooo8 MpoeHO3UpPo8aHUsi bUOI02UYEeCKOU aKmueHOCMU
(PASSOnline) 6b1riu oyeHeHbl 803MOXHbIe 8Udbl buono2uyecko2o delicmeusi CUHMEe3UpPO8aHHbIX 8e-
wecms. B coomeemcmeuu ¢ daHHbIMU KOMMIbOMepPHO20 npogHo3uposaHusi PASSOnline dns 6orb-
WwUHcmea coeduHeHUl 3moeao Kracca rpexoe 8ceao xapakmepHo rnpomueoonyxonegoe delicmeaue
(uHeubumop STAT chakmopos mpaHCcKpunyuu,).



