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The synthesis of a series of new 4-amino-5-alkyl-1,2,4-triazole(4H)-3-yl thioacetanilides and 4-pyr-
rolyl-5-alkyl-1,2,4-triazole(4H)-3-yl thioacetanilides has been described in the article. The key inter-
mediates — 4-amino-5-alkyl-3-mercapto-1,2,4-triazoles(4H) 4a-c were synthesized started from the
corresponding carboxylic acids (acetic, propanoic and butanoic) after their esterification followed by
hydrazinolysis, CS, reaction and cyclisation under hydrazine hydrate. The first group of substances
6a-p was obtained by alkylation of the key intermediate 4a-c with chloroacetic acid anilides in the
presence of basic catalysts. The subsequent modification under conditions of Paal-Knorr reaction led
fo the corresponding pyrrolyl derivatives 7a-p. The structure of the compounds synthesized has been
proven by the data of elemental analysis and NMR spectra. In NMR-spectra the result of alkylation
has been confirmed by disappearance of the chemical shift of the mercapto group. All compounds
both intermediate 4a-c and end products 6a-u and 7a-u contain signals of the alkyl protons of sub-
stituents in the triazole (methyl or methyl and methylene) ring; the 4-aminogroup protons are in the
spectra of compounds 6 as singlet signals at 5.87-5.92 ppm. Modification of amino derivatives 6 into
pyrrolyl substituted 7 is accompanied with the appearance of the characteristic signals of methyne
protons of the pyrrole moiety instead of the signal of the amino group — triplet (positions 3,4) at 6.30-
6.31 ppm and doublet (positions 2,5) at 7.21-7.24 ppm. Substances 7a, 7f, 7j and 7m were tested
on the antitumour activity in vitro. As the result of this investigation it was noted that unfortunately all

substances selected were not effective inhibitors of tumour cells in this dose.

The synthesis of substituted derivatives of 1,2,4-tri-
azole is well studied and described in many scientific
articles. There are many convenient and simple methods
for introduction of different substituent into this hetero-
cycle. For several years we engaged in the synthesis of
3-mercapto-1.2.4-triazole derivatives. It has been found
that some of these substances are very promising thanks
to their pharmacological activity [12-14].

There is a lot of information about the synthesis of
new promising medicines among 4-aminosubstituted
derivatives of 1,2,4-triazole-3-thiol. Different methods
for their synthesis are described. Thus, the following
procedure is used as general: the ester of carboxylic acid
(corresponding to the substituent in position 5) is trans-
formed into hydrazide treated with carbon disulfide (for
introduction of the mercapto group) and potassium hy-
droxide. Sodium dithiocarbazinate obtained is cyclized
into the triazole ring with the excess of hydrazine hy-
drate (introduction of the amino group in position 4).
Due to this methods aryl [5, 6], substituted benzyl [4],
diphenylmethyl [3], pyrydyl [8,9], phthalazine [7] moi-
eties were introduced in position 5 of 3-mercapto-1,2,4-
tiazole. All compounds synthesized were tested on the
biological activity after some chemical transformations

(usually the synthesis of Schiff bases or/and fused he-
terocycles). It has been shown that they can be used as
antibacterial and antifungal agents.

We used this method before for the synthesis of si-
milar cyclohexyl [11] and aryl [2] derivatives. The pre-
liminary prognosis of the pharmacological activity using
the PASS software [10] has shown that substances of
such structure might have the anti-inflammatory, antivi-
ral, membranoprotective action [1]. For alkyl (methyl,
ethyl, and propyl) derivatives their activity as monoami-
ne oxidase inhibitors is the most likely. Thus, the next
synthesis was planned to be carried out in the group of
3-mercapto-4-amino-5-alkyl derivatives and their pyr-
rolyl products.

The key intermediate of 3-mercapto-4-amino-5-al-
kyl-1,2,4-triazole(4H) molecule was formed from ini-
tial carboxylic acid (acetic, propanoic and butanoic)
ethyl esters 1a-c by the procedure previously described
(Scheme 1) [11]. The first step was hydrazinolysis leading
to substances 2a-c. Potassium dithiocarbazinates 3a-c¢
formed after interaction of hydrazides with carbon di-
sulfide in the alkaline medium were treated with an ex-
cess of hydrazine hydrate resulted in 3-mercapto-4-ami-
no-5-alkyl-1,2 4-triazole(4H) 4a-c. The key intermediates
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were alkylated with chloracetanilides 5 giving substan-
ces 6a-p. The alkylation reaction was carried out under
common alkylation conditions — in ethanol with addi-
tion of catalytic amounts of alkali (sodium hydroxide).

At next step Paal-Knorr condensation was used for
modification of the chemical structure of the amino group
into the pyrrolyl moiety. As a result of this reaction ami-
des 7a-p were obtained. Because of the absence of any
activity predicted for amino compounds 6a-p [1], we
used them without additional purification for the next
step in the synthesis. Their structure was proven by the
NMR method. The absence of the initial triazole 4 im-
purity was assessed chromatographically. All compounds
synthesized were obtained with good yields (Table 1).

The structure of the substances 7a-1 synthesized has
been proven by the data of elemental analysis and NMR
spectra (Table 2).

All compounds both intermediate 4 and end pro-
ducts 6a-u and 7a-u contain signals of the alkyl protons
of substituents in the triazole ring (methyl or methyl and
methylene); the 4-aminogroup protons are in the spectra
of compounds 6 as singlet signals at 5.87-5.92 ppm. In
NMR-spectra the results of alkylation were proven by
disappearing the chemical shift of the mercapto group
and signals of the acetamide moiety (CONH at about
10 ppm). Signals of aromatic protons of the phenyl ring
can be found due to their intensity and multipleticity in
accordance with the nature, positions and the number of
substituents (Table 2).

Modification of amino derivatives 6 into pyrrolyl
substituted 7 is accompanied by changes in the NMR
spectra: instead of the amino group the triplet signals
of methyne protons of the pyrrole ring (protons in po-
sitions 3,4) at 6.30-6.31 ppm appear. As to the second
pair of the pyrrole ring protons (in positions 2, 5), they
sometimes can not be distinguished among other sig-
nals of aromatic protons. In other cases they are doublet
at 7.21-7.24 ppm.

Due to prognosis and logical analysis of the data
the substances synthesized will be examined as possi-
ble antitumour agents and MAO inhibitors.
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From the compounds synthesized such substances
as 7a, 7f, 7j, and 7m (Table 1) were selected by the Na-
tional Cancer Institute (NCI) within the Developmental
Therapeutic Programme (www.dtp.nci.nih.gov) for in
vitro cell line screening. Anticancer assays were per-
formed according to the US NCI protocol [15]. Com-
pounds were evaluated in one dose for the primary anti-
cancer assay towards approximately 60 cell lines (with
the concentration of 10~ M). The human tumour cell
lines represent all forms of cancer (such as non-small
cell lung cancer, colon cancer, breast cancer, ovarian can-
cer, leukemia, renal cancer, melanoma, prostate cancer).
In the screening protocol, each cell line was inoculated
and pre-incubated for 24-48 h on a microtiter plate. Test
agents were then added with the single concentration,
and the culture was incubated for an additional 48 h.
The end point determinations were made with a protein
binding dye, sulforhodamine B (SRB). The results for
each test agent were reported as the percent growth of
the treated cells compared to the untreated control cells.

As the result of this investigation it was noted that un-
fortunately all substances selected were not effective inhi-
bitors of tumour cells in this dose. Thus, the growth percent
for more sensitive substances was: for cells of renal can-
cer UO-31-70.36 (7a), 76.31 (7f) and 81.50 (7j), 88.24 (7Tm);
A498 — 82.12 (7m); melanoma UACC-62 — 86.17 (7j); leu-
kemia SR — 80.92 (7m); leukemia RPMI-8226 — 81.31 (7m);
prostate cancer PC-3 — 74.84 (7m) and 83.39 (7a); for non-
small cell lung cancer HOP-92 — 74.36 (7a). Sensitivity
of all other cancer cell lines and for colon, CNS, ovarian,
and breast cancer were approximately at the control level.

The next step of the study according to the PASS-
prognosis for these compounds will be investigation of
the CNS activity.

Experimental Part

Melting points were determined by an open capillary
tube. NMR 'H spectra were recorded on a Bruker WM
spectrometer (300 MHz); solvents — CDCl, or DMSO-d,;
chemical shifts were in ppm, TMS was used as an inter-
nal standard. The purity of the compounds synthesized
was monitored by TLC.
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Table 1

Yields, melting points of the substances synthesized with general formulas:
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6a-p 7a-p
Comp. R R R? Yield,% M.p. °C
6a CH, 4-OCH, H 78.4 122-4
6b CH, 3-CF, H 81.2 184-6
6¢ CH, 2-COOCH, H 69.2 176-8
6d CH, 2-CH, 3-CH, 774 166-8
6e CH, 3-CH, 4-CH, 64.9 183-5
6f CH, 2-CH, 4-Cl 78.1 173-5
69 C,H, 4-CH, H 77.4 128-30
6h C,H, 3-OCH, 4-OCH, 76.6 164-6
6i CH, H H 64.4 133-5
6j GCH, 3-OCH, H 72.5 154-6
6k C.H, 4-OCH, H 72.2 165-7
6l C,H, 2-0C,H, H 77.4 118-20
6m CH, 3-CF, H 76.5 155-7
6n CH, 4-Br H 74.9 170-2
60 GCH, 2-CH, 4-CH, 81.1 110-2
6p GCH, 2-OCH, 5-OCH, 77.5 116-8
7a CH, 4-OCH, H 77.1 127-9
7b CH, 3-CF, H 76.5 210-2
7c CH, 2-COOCH, H 74.4 151-3
7d CH, 2-CH, 3-CH, 78.3 162-4
7e CH, 3-CH, 4-CH, 72.1 205-7
7f CH, 2-CH, 4-Cl 73.6 151-3
79 C,H, 4-CH, H 75.2 192-4
7h C,H, 3-OCH, 4-OCH, 74.4 175-7
7i CH, H H 78.5 132-4
7j GCH, 3-OCH, H 81.1 102-4
7k C,H, 4-OCH, H 83.8 149-51
7l C,H, 2-0OC,H, H 79.3 127-9
7m GCH, 3-CF, H 77.7 133-5
7n C.H, 4-Br H 74.5 162-4
70 GCH, 2-CH, 4-CH, 76.3 161-3
7p GCH, 2-OCH, 5-OCH, 79.6 126-8

4-Amino-3-mercapto-5-alkyl-1,2.4-triazoles(4H) 4a-c.
It was synthesized as previously described [12].
4-Amino-3-mercapto-5-methyl-1,2,4-triazole(4H) 4a.
Yield — 65%. M.p. —200-205°C. Spectrum NMR: 13.41,
1H, s, SH; 5,48, 2H, s, NH,; 2.16, 3H, s, CH,.
4-Amino-3-mercapto-5-ethyl-1,2,4-triazole(4H) 4b.
Yield — 68%. M.p. — 149-150°C. The NMR spectrum:
13.40, 1H, s, SH; 5,46, 2H, s, NH,; 2.50, 2H, q, CH,,
1.12, 3H, s, CH,.
4-Amino-3-mercapto-5-propyl-1,2.4-triazole(4H) 4c.
Yield — 71%. M.p. — 108-110°C. The NMR spectrum:

13.40, 1H, s, SH; 5.45, 2H, s, NH,; 2.61, 2H, t, CH,,
1.52, 2H, m, CH,, 0.86, 3H, t, CH,.

4-Amino-5-alkyl-1,2,4-triazole(4 H)-3-yl-thioacetani-
lides (6a-p, Table 1) (the general procedure). To the
solution of 0.002 mol of 3-mercapto-4-amino-5-alkyl-
1,2,4-triazole(4H) 5 in 20 ml ethanol 20 ml KOH add
0.002 M water solution. To the solution obtained add the
solution of the corresponding cloroacetanilide (0.002 mol)
while stirring. Reflux the reaction mixture for approxi-
mately 1 h, cool and place into 200 ml of water. Collect
the precipitate and dry, recrystallize from ethanol.
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Table 2
Chemical shifts (5, ppm) at NMR 'H spectra of substances 7a-p
) Pyrrole | Pyrrole | S-CH,, )
Comp. [ NH, ¢, 1H Ar-H 25 2H.d| 34, 2H,t | s 2H 5-Alk
7a 8.64, t 7.18,dd 7.12 6.28 4.21 2.15,3H,s 3.73,3H, s, OCH,
7b 10.69 | 8.01-7.56,4H, m 7.7 6.32 412 2.16,3H,s -
7¢C 11.15 8.96-7.21,6H, m 6.33 412 2.15.3H.s 3.86, 3H, s, OCH,
7d | 970 7.16,5H, m 630 | 408 216.3H.s 2:54,3H,5, 249, 3H, 5,
2x CH,
7e 10.13 7.17,5H, m 6.30 4.05 2.18.3H.s 2.54,6H, s, 2x CH,
7f 9.73 7.61-7.24,5H, m 6.31 4.10 2.15.3H.s 2.51,3H,s,CH,
79 10.25 |7.43,7.10,4H,dd 7.16 6.29 4.07 2.50,2H,q,1.12,3H, t 2.25,3H,s,CH,
7.26, 1H,s, 7.06,
7h 10.20 1H, d, 6.90, 1H, d 7.7 6.31 4.07 2.51,2H,q,1.11,3H,t 3.73,6H, s, 2xOCH,
. 7.57-7.31.7.08, 2.49,2H,t,1.53,2H, m,
7i 10.35 5H, m 7.7 6.30 4.10 0.86, 3H. t -
. 2.50.2H,t,1.52,2H, m,
7j 10.31 7.25-6.64, 6H,m 6.31 4.09 0.86.3H, t 3.72,3H, s, OCH,
7k 10.18 |7.48.6.90,4H, dd 7.16 6.30 4.06 2.51,2H,t,1.54, 2H, m, 3.72,3H, ¢, OCH,
0.89,3H, t
249, 2H,t,1.56, 2H, m,
71 9.71 7.25-6.90, 6H,m 6.30 4.09 0.87, 3H. t
240, 2H,t,1.54, 2H, m,
7m 10.67 8.05-7.42,4H, m 7.7 6.31 412 0.86, 3H. t
2.51,2H,t,1.54,2H, m,
7n 10.45 7.53,4H, dd 7.16 6.30 4.09 0.86, 3H, t -
2.61,2H,t,1.52,2H, m,
70 9.62 7.26-7.01,5H, m 6.30 4.08 0.86, 3H. t 243, 6H,s, 2x CH,
7.74.6.94-6.61, 2.50,2H,t,1.52,2H, m, [3.79,3H,s,3.68, 3H, s, 2x
7p 9.71 3H, m 7.7 6.30 4.12 0.88, 3H, t OCH,

N-Phenyl-2-(5-alkyl-4-(1H-1-pyrrolyl)-4H-1,2 4-tri-
azole-3-ylthio)acetanilides (7a-p, Table 1) (the gene-
ral procedure). To the solution of 0.005 mol of N-phe-
nyl-2-(4-amino-5-alkyl-4H-1,2,4-triazol-3-ylthio)acetani-
lide 2 [1] in 40 ml acetic acid add 0.005 mol of 2,5-di-
methoxytetrahydrofurane. Reflux the mixture for appro-
ximately 1 h, cool and place into 200 ml of water. Col-
lect the precipitate and dry, recrystallize from ethanol.

CONCLUSIONS

1. A series of new 4-phenyl-5-alkyl-3-mercapto-1,2,
4-triazole(4H) derivatives has been synthesized started

from acetic, propanoic or butanoic acid, respectively.
The compounds synthesized were transformed into
S-pyrrolyl-derivatives using Paal-Knorr condensation.

2. The structure of the compounds synthesized has
been proven by the data of elemental analysis and NMR-
Spectra.

3. When studying in vitro four of the compounds
synthesized have no high potential in cancer cell inhibi-
tion. Due to prognosis and logical analysis of the data
the substances synthesized will be examined as possi-
ble MAO inhibitors.
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CUHTE3 HOBUX BIONIOIN4YHO AKTUBHUX PEHOBWH Y PALAY 4-AMIHO-5-AJIKI1-1,2,4-
TPUA3O0I(4H)-3-INTIOAUETAHINIAIB TA IX XIMIYHA MOOU®IKALIA

H.Bb.Caidoe, B.A.leopeisiHy, A.M.[JemyeHKo

Knroyoei cnoea: 3-mepkanmo-4-amiHo-5-askin-1,2,4-mpua3os; noxioHi; cCuHme3; asnkKinyeaHHs;
peakuis Naans-KHoppa; npomurnyxiuHHa akmueHicmb

OnucaHo cuHmes cepii Hogux 4-amiHo-5-arikin-1,2,4-mpua3orn(4H)-3-inmioayemaninioie ma 4-nipo-
nin-5-ankin-1,2,4-mpua3sorn(4H)-3-inmioauemasiniois. Knroyosi inmepmediamu — 4-amiHo-5-arkin-3-
mepkanmo-1,2,4-mpua3sonu(4H) 4a-c 6ynu cuHme3oe8aHi 3 8UXIOHUX KapbOHOB8UX KUCIOM (04moeoi,
rpomnioHO80I ma MacrisHoI) nicns ix emepudbikayii, HacmynHO20 2i0pa3uHOsI3y peaKUuiero 3 CipKosy-
eneyem ma yuknisauiero Hadnuwkom 2idpasuH eidpamy. lNepwa epyna pedosuH 6a-p 6yrna ompuma-
Ha arkinysaHHsIM MPOMDKHUX peqyosuH 4a-c aHinidamu xropauyemamHoi kucnomu & rnpucymHocmi
OCHOBHUX Kamanidamopie. HacmyrnHa moducpikayis e ymosax peakuyii lNaans-KHoppa npusodums
00 8i0roe8iOHUX MipoifibHUX MoXiOHUX Ta-p. Cmpykmypa cuHme3sosaHux crosiyk dogedeHa daHUMU
efnleMeHmMHo20 aHarnizy ma criekmpie SAMP'H. B SAMP-cnekmpax pe3ynbmam arskinyeaHHsi 6yno do-
8e0eHO 3HUKHEHHSIM XiMIYHO20 3cy8y MepKarnmozpyrnu. Bei crionyku, sk npoMikHi 4a-c, mak i yinbosi
npodykmu 6a-p i 7Ta-p Micmsame cuaHanu fpoMmOoHI8 asnKiflbHUX 3aMiCHUKIE 8 mpua3ofibHOMY Kby
(MemunbHUX abo MemuribHUX ma MemuiieHo8UX); NPOMOHU 4-aMiHo2pyrnu & criekmpax crionyk 6
criocmepizarombcs y 8u2ns0i cuHernemHux cugHarie rnpu 5,87-5,92 m.4. Modudikauiss amiHOmoxiOHUx
6 6 nmiponinsamiweHi T cyrnpoeodXyembCsi 1051800 XxapakmepHUX cuaHarie MemuHO8UX MPOMNOHI8
MiporibHO20 3auWKy 3amMiCme cugHasly amiHoepynu — mpuriiem (nonoxeHHs 3,4) npu 6,30-6,31 m.u.
ma Oybnem (nonoxeHHs 2,5) npu 7,21-7,24 m.4. PeyosuHu 7a, 7f, 7j i 7M 6ynu npomecmosaHi Ha
npomunyxnauHHy akmueHicmes in vitro. B pe3ynbmami yb020 0ocnidxeHHs1 byno 8id3HayeHo, Wo 6ci
0bpaHi peqyo8uUHU, Ha xarb, He bynu echekmusHUMU iHeibimopamu MyXAUHHUX KimuH y yit 003i.

CUWHTE3 HOBbIX BUOJTIOTMYECKU AKTUBHbIX BELLECTB B PAQY 4-AMUHO-5-AJTIKUN-
1,2,4-TPUA30J1(4H)-3-UNTUOALETAHUNTNOOB U UX XUMNYECKAA MOOUDPUKALINA
H.b.Caudoe, B.A.leopausiHu, A.M.JemyeHko

Knroyeesie cnoea: 3-mepkanmo-4-amuHo-5-ankun-1,2,4-mpua3sori; npou3eooHble; CUHME3;
ankunuposarue; peakyus Naans-KHoppa, Mpomueooryxosesast akmugHOCMb

OnucaH cuHmes cepuu 4-amuHo-5-ankurn-1,2,4-mpuason(4H)-3-unmuoauyemaHunudos u 4-nupponusi-
5-ankun-1,2,4-mpuason(4H)-3-unmuoauyemarunudos. Knoyeeble uHmepmeduamsi — 3-MepKarnmo-
4-amuHo-5-ankun-1,2,4-mpuasonei(4H) 4a-c cuHme3uposaHbl U3 UCXOOHbIX KapbOHO8bIX KUC/IOM
(yKcycHoU, nponuoHo8oU U MacrsiHou) rocrne ux amepugukayuu, nocriedyrouleco a2udpas3uHou3a,
peakyuu ¢ cepoyanepodom u yukudayuu udbbimkom eudpasuH eudpama. llepeas epyrnna eeuiecms
6a-p rnonyyeHa anKkunupPo8aHUEM rPOMEXYMmMOYHbIX coeOuHeHul 4a-c aHunudamu X0pyKCycHoU
Kucrnomsl 8 npucymcmeuu OCHO8HbIX Kamarudamopos. [Nocnedyrouwasa moougpukayusi 8 ycrioeusix
peakyuu lNMaans-KHoppa npusodum K coomeemcmeayouwuM MuppPOIUTbHLIM MPOU3800HbLIM Ta-p.
Cmpykmypa cuHme3uposaHHbIX coeOuHeHUU 0oka3aHa OaHHbIMU 3/IEMEHIMHO20 aHau3a ma Criek-
mpos SIMP'H. B SIMP-crniekmpax pe3ynibmam ajikunupogaHusi noomeepxoaemcsi UCHe3HO8EHUEM
Xumuyeckozo cosueaa Mmepkarnmozpynnbl. Bce sewiecmesa, kak npomexxymoyHbie 4a-c, mak u uyerse-
eble npodykmel 6a-p u 7a-p codepxxam Ha criekmpax cueHarsibl MPOMOHO8 anKUfbHbIX 3aMmecmume-
el 8 mpuasosibHOM KOJbUe (MemusibHbIX UU MeMUIIbHbIX U MeMUSIEHO8bIX); MPOMOHbI 4-aMUHO-
epynnbl 8 criekmpax sewiecms 6 Habmodaromcesi 8 aude CuHarnemHbIx cugHasnos rpu 5,87-5,92 m.o.
Modudbukayusi amuHonpou3eodHbIx 6 8 nupponun3ameuleHHble T conposoxoaemcs MosierIeHUem
XapaKkmepHbIX Cu2Hao08 MemuHO8bIX MPOMOHO8 MUPPOIbLHO20 Ocmamka 8Mecmo cugHana amMuHo-
epynnbl — mpuriem (nonoxexusi 3,4) npu 6,30-6,31 m.0. u Oybrniem (nonoxerus 2,5) npu 7,21-7,24 m.0.
Bewecmea 7a, 7f, 7j u 7m bbinu npomecmupogaHbl Ha MpomueoorlyXonesyr akmugHoCms in Vvitro.
B pesynbmame amoeo uccriedogaHusi bbis1o OMMEYEHO, YMO 8ce 8blIbpaHHbIE BeW,ecmea, K coxarie-
HUto, He 6bInu aghcbekKmusHbIMU UH2ubumopamu pocma Oryxonesblx KIemok 8 amou 003e.



