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Synthesis of the series of new 4-phenyl-5-cyclohexyl-1,2,4-triazole(4H)-3-yl thioacetanilides is described. The key in-
termediate — 4-phenyl-5-cyclohexyl-3-mercapto-1,2,4-triazole(4H) has been synthesized started from cyclohexane carboxy-
lic acid through its methyl ester, then hydrazide and the corresponding potassium 3-cyclohexyl dithiocarbazate after cy-
clisation with hydrazine hydrate. The end products 6a-u have been obtained by alkylation of the key intermediate 5 with
chloroacetic acid anilides in the presence of basic catalysts. The purity of the compounds synthesized has been moni-
tored by TLC. The structure of compounds synthesized has been proven by elemental analysis data and NMR spectra.
In NMR-spectra the result of alkylation has been proven by disappearence of the chemical shift of the mercaptogroup.
All compounds — both intermediate 5 and end products 6a-u contain signals of the cyclohexane system protons as
two multiplets near 2.80 ppm (CH) and at 1.92-1.11 ppm (CH.,),; 4-aminogroup protons as a singlet signal at 5.92-5.87
ppm. The preliminary prediction of the possible pharmacological activity by computer prognosis (PASS programme)
has been carried out. Among activities, which are the most probable for some of the substances synthesized, are ligase
inhibitor, interferon agonist, antihypertensive, thyroid hormone antagonist, sedative, antiviral (Pa = 0.554-0.729). Due
to prognosis and analysis of logical data the substances synthesized will be examined as possible antiviral agents.

TMOLYK HOBUX BIOJIONYHO AKTUBHUX PEYOBUH Y PAAY NMOXIQHUX 3-MEPKAITO-4-AMIHO-5-L|UK-
JIOFEKCWII-1,2,4-TPUA30IJ1Y(4H)

H.B.Caidos, B.A.leopzisHy, H.B.MapHa

Knrovoei cnoea: 3-mepkanmo4-amiHo-1,2,4-mpua3os; noxidHi; arnkinyeaHHs; CUHMe3; rMpo2Ho3 ghapmMaKkosoeaiy-
HOI'akmugHocmi

OnucaHo cuHme3s cepii Hogux 4-gpeHin-5-yuknoeekcurn-1,2,4-mpuasorn(4H)-3-in mioauemaninidis. Kntoyosud iH-
mepmediam — 4-peHin-5-yuknozekcun-3- mepkanmo-1,2,4-mpuasorn(4H) cuHmesosaHul, 8uUX00s4U 3 YUKITO2EK-
caHkapboHOo80I Kucromu Yepes ii memurosutl ecmep, dari — 8idnoesidHull 2idpa3ud i kaniti 3-yuknoaekcundumio-
kapb6asam nicns yuknizauii 3 eidpasuH eudpamom. Llinboei npodykmu 6ynu ompumaHi arnkinyeaHHSIM KITlo408020
iHmepmediamy aHiniGamu Xs10pouymMoeoi’ KUcIomu 8 fpucymHOCmi OCHOBHUX Kamaisiidamopise. Yucmomy cuHme-
308aHUX CriofyK KOHMporoeanu 3a doriomozoto TLLX. Cmpykmypa cuHme3osaHux criornyk byna dosedeHa daHuU-
Mu eriemMeHmMHoeo aHanizy ma SIMP-cniekmpis. Y SIMP-crniekmpax pesynsmam arikinysaHHs 6ye 0oeedeHull 3a 3HUK-
HEeHHSIM XiMIYHO20 3cy8y MepKkarnimoapynu. Bci cnonyku — sik iHmepmediam, mak i Uinboesi npodykmu micmsims y
cnekmpax [NMP-cueHanu npomoHie cucmemu yukriozekcaHy y guansidi 08ox mynbmurnemis 6ins 2,80 m.4. (CH)
ma npu 1,92-1,11 m.4. (CH,), i npomoHie 4-amiHoepynu y euansdi cuHeriemHozo cuzHany npu 5,92-5,87 m.o. lNpo-
8e0eHO rornepedHe NMPO2HO3y8aHHST MOXIIUBUX 8udie ¢hapMaKosioaidHOI akmueHocmi 3a OMOMO20r0 KOMIT'Iomep-
HO20 npozHo3y (npoepama PASS). Ceped sudis 0ii, siki € Halbinbw GmMosipHUMU Ot OesKuX 3 CUHMe308aHUX
peqyosuH, maki siK iH2ibimop niga3u, azoHicm IHMepPEEPOHY, XapakmepHO € aHmuainepmeH3usHa, aHmazoHicm
20pMOHy wumonodibHoi 3arno3u, ceGamusHa, npomusipycHa (Pa = 0,554-0,729). BidrnogidHo 0o rpo2Ho3y i noaiy-
HO20 aHari3y cuHme3oeaHi pe4osuHu bydymb eug4amucs SSK NomMeHUilHI MpomusipycHi 3acobu.

MOUCK HOBbIX BUOJIOTMYECKU AKTUBHbIX BELLJECTB B P54y MPOU3BOAHbIX 3-MEPKAITO-4-
AMUHO-5-LUNKIIOTEKCHII-1,2,4-TPUA3OJIA(4H)

H.b.Caudoe, B.A.leopausiHy, H.B.MapHas

Knroueenble cnoea: 3-mepkanmo4-amuHo-1,2,4-mpua3on; npou3eo0Hbie; ankuiupoeaHuUe; CUHME3; rpoeHo3 ¢hap-
Makornoau4yeckol akmugHocmu

OnucaH cuHmMe3s cepuu HoabIx 4-chbeHur-5-yuknoeekcur-1,2,4-mpua3son(4H)-3-un muoauemarunudos. Krroqyesol UH-
mepmeduam — 4-cheHurn-5-yuknoeekcurn-3-mepkanmo-1,2,4-mpuason(4H) cuHme3suposaH, ucxodsi U3 YUKIIo2eKcaH-
KapboHO80U Kucromel Yepes ee Memuiiosbiti a¢hup, darnee — coomeemcemayrowjuti 2udpa3ud u Kanuli 3-UuKno2ekcur-
Oumuokapba3am rocrie Yuknusayuu ¢ eudpasuH eudpamom. KoHeuHble npodykmsb! 6a-u 6biiu nosyYeHb! ankusnu-
poBaHUEM KIoHegoeo uHmepmeduama 5 aHunudamu X/1I0pyKCyCHOU KUCIOMbI 8 MPUCYMCMEUU OCHO8HbIX Kamariu-
3amopos. Yucmomy cuHmesupogaHHbIX coeOUHEeHUL KoHmporsuposanu ¢ nomowbio TCX. Cmpykmypa cuHme3su-
posaHHbIx coeduHeHul bbinna 0okaszaHa OaHHbIMU 3rIeMeHmMHo20 aHanusa u SIMP-cnekmpos. B SIMP-crniekmpax pe-
3ynbmam arnkunuposaHusi bblr1 OoKa3aH UCHe3HOBEHUEM XUMUYECKO20 cisu2a MepKanmoapyrinsl. Bce coeduHeHus —
Kak uHmepmeduam, mak u yernesbie rnpodykmsi co0epxam & criekmpax [TMP-cugHarb! npomoHo8 cucmembl YUKITo-
2eKcara 8 sude d8yx myrnbmuriiemos okorio 2,80 m.0. (CH) u npu 1,92-1,11 m.0. (CH,); U ipomoHoe 4-aMuHoepyrinsi 8
8u0e CuHariemHoe20 cueHara rpu 5,92-5,87 m.0. lNposedeHo rnpedsapumeriHOe NPoeHO3UPO8aHUEe 803MOXHbIX 8UG08
ghapmaKkosioau4ecKol aKmueHOCMU ¢ MOMOWbHO KOMITbIOMEPHO20 MpoeHo3a (npoepamma PASS). Cpedu eudoe Oeli-
cmeusi, Komopable 8/IsMcs Hauboree 8eposiMHbIMU Orisi HEKOMOPBbIX U3 CUHME3UPO8aHHbIX 88LUEC8, MaKuX Kak
UHeubumop nueasbl, a2oHUCM UHMePGhEPOHa, XapaKmepHbIM S&ISIENCs aHMuUnepmeH3UeHoe, aHImagoHUCM 20PMOHa
wumosudOHoU xerne3sbl, cedamusHoe, rpomuesosupycHoe (Pa = 0,5654-0,729). B coomeemcmeuu ¢ rpo2HO30M U 5io2ude-
CKUM aHaru30M CUHMe3Upo8aHHbIe selecmea bydym u3yHambCs Kak MomeHyuarbHble pomueosupycHble cpedcmea.
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Our previous investigations have shown that de-
rivatives of 3-mercapto-1,2,4-triazole(4H) are very
prospective due to their pharmacological activity
[1-3]. The next step of our investigation is modifica-
tion of their structure in order to know how this pro-
cess will affect the biological action. Analysis of sci-
entific literature for the last 5 years has shown that
the presence of aminogroup in 4 position of the he-
terocyclic ring might be very interesting. Similar com-
pounds with different substituents in 3 and 5 posi-
tions were synthesized before and it was found that
they had different kinds of the pharmacological ac-
tion. Thus, for 4-ilydene derivatives the analgesic [4],
antiproliferative [5], antianxiety, antidepressant [6], an-
tioxidant [7, 8] action was found, thiosemicarbazone
derivatives were active as anti-infective and anticon-
vulsant agents [9], acylated compounds were inves-
tigated for the anti-inflammatory and antinocicep-
tive activity [10]. A great number of the compounds
synthesized in these groups showed a significant an-
timicrobial activity [11-14].

Continuing our previous investigations we have
planned to synthesize compounds, which contain both
amino- and mercaptogroup in their structure. But we
take into account that these groups are rather hydro-
philic at the same time; and this fact may be the cause
that such compounds can not easily penetrate into the
organism, especially through the hematoencephalic
barrier. So, we have planned to block the hydrophilic
mercaptogroup by its alkylation and introduce the
lipophilic cyclohexyl substituent to 5 position (1).

Formation of the basic 3-mercapto-4-amino-1,2,4-
triazole(4H) structure in theory is possible in two
ways. The first of them is through interaction of carb-
oxylic acid with thiocarbohydrazide under reflux for
4 h [15]. Another one is performed by preliminary

synthesis of carboxylic acid hydrazide, its interaction
with carbon disulfide and cyclization of sodium di-
thiocarbazinate into the end product [16]. The last one
has been used for solving of our tasks and this way
is described in Scheme. As the initial compound me-
thyl cyclohexanoate 2 has been used. Cycloxexanoic
acid hydrazide 3 has been synthesized by hydrazino-
lysis with an excess of hydrazine hydrate. The reac-
tion of carbon disulfide in the alkaline medium leads
to formation of the correspondent potassium dithio-
carbazinate 4, which is further converted by the ac-
tion of hydrazine hydrate into the key intermediate -
3-mercapto-4-amino-5-cyclohexyl-1,2,4-triazole(4H) 5.

The end products 6a-u (Table 1) have been ob-
tained by alkylation of thiol 5 with chloroacetic acid
anilides in the presence of basic catalysts.

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

All compounds - both intermediate 5 and end pro-
ducts 6a-u contain signals of the cyclohexane system
protons as a multiplet at 1.92-1.11 ppm; 4-aminogroup
protons are as a singlet signal at 5.87-5.92 ppm. In
NMR-spectra the result of alkylation has been proven
by disappearence of the chemical shift of the mer-
captogroup. For intermediate 5 this signal is a sin-
glet at 13.24 ppm (see Experimental part). Instead
of it the signals of substituents appear. Besides all
NMR-spectra of compounds 6a-u contain some other
general signals. NH-Protons of the amide group are
situated as singlets at 9.54-1.70 ppm. We can deter-
mine signals of aromatic protons of the phenyl ring
due to their intensity and multipleticity in relation
to substituents (Table 2).

To optimize of the pharmacological screening we
used preliminary prediction of a possible pharmaco-
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Table 1
Yields, melting points for the substances synthesized with the general formula
R
N N
O/g\l/\s/\ﬁ
NH © R
2

R R R? Yield,% M.p., °C
11180 6a H H H 89 220-2
11206 6b H H 2-Et 81 156-8
12682 6c H H 4-Et 20 155-7
12887 6d H H 4-Pr-iso 78 191-3
11185 6e H H 3-F 84 195-7
11209 6f H H 3-l 83 149-51
11203 69 H H 4-Cl 89 194-6
13276 6h H H 2-CF, 81 166-8
11204 6i H H 3-CF, 85 188-90
11197 6j H H 2-COOEt 77 102-4
12746 6k H H 4-COOMe 78 136-8
12614 6l H H 4-COMe 82 184-6
12708 6m H H 4-OFEt 82 170-2
12679 6n H 2-Me 5-Me 79 172-4
12764 60 H 2-Me 6-Me 86 214-6
11189 6p H 2-Me 5-Cl 77 171-3
11194 6q H 3-Me 5-Me 84 174-6
12707 6r H 2-OMe 4-OMe 85 162-4
11199 65 H 3-OMe 4-OMe 85 159-61
12518 6t H 2-Cl 6-Cl 87 188-90
11186 6u 2-Me 4-Me 6-Me 87 200-2

logical activity by computer prognosis (PASS program-
me) [17]. In many cases this programme permitted
to conduct pharmacological investigations in a reduced
experiment with good results.

Among activities, which are the most probable
for the substances synthesized, are ligase inhibitor,
interferon agonist, antihypertensive, thyroid hormo-
ne antagonist, sedative, antiviral (Pa = 0.554-0.729).
It should be noted that the computer programme
does not provide a high probability for some of the
compounds synthesized probably due to the lack of
information on the their structural fragments.

Due to prognosis and analysis of logical data the
substances synthesized will be examined as possible
antiviral agents.

Experimental Part

Melting points were determined by the open ca-
pillary tube. NMR 'H spectra were recorded on a Bru-
ker WM spectrometer (300 MHz); solvents - CDCl,
or DMSO-d,; chemical shifts were in ppm, TMS was
used as an internal standard. The purity of the com-
pounds synthesized has been monitored by TLC.

Methyl cyclohexanecarboxylate (2). To cyclo-
hexanecarboxylic acid (0.1 mol) in methanol (100 mL)
add conc. sulfuric acid (5.7 mL) in a round bottom
flask. Reflux the mixture for 4-6 h. Distil off an ex-
cess of methanol and after cooling transfer the con-
tent to a separating funnel containing 100 mL of di-
stilled water. Extract the ester synthesized several
times with chloroform (30 mL). Wash the combined
organic layers with 20% solution of sodium bicarbo-
nate. After washing with distilled water dry the orga-
nic layer over anhydrous MgSO,. Then distil chloro-
form off under reduced pressure obtaining ester 2.
Yield - 91%, m.p. - 183°C (ethanol).

Cyclohexanecarboxylic acid hydrazide 3. To hyd-
razine hydrate (99%) (5.7 mL, 0.15 mol) add solution
of 2 (0.1 mol) in ethanol in a flat bottom flask dropwise
with gentle stirring. After complete addition trans-
fer the mixture into a round bottomed flask and re-
flux for 4-6 h. Distil off ethanol under reduced pres-
sure. Filter the precipitate of acid hydrazide 3 and re-
crystallize it from ethanol. Yield - 94%, m.p. - 153°C.

Potassium 3-cyclohexyl dithiocarbazate 4. Treat
the mixture of potassium hydroxide (0.15 mol), 100 mL
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Table 2
Chemical shifts (5, ppm) at NMR "H spectra of the substances synthesized
5xCH
NH, ] NH,, | S-CH,, | CH, 2
Comp. ¢ H Ar-H M c| ¢ 2H | 1H m (cyclohex), Others
10H, m

6a 10.33 |7.54,2H,d, 7.31,2H,t,7.06, 1H, t 5.90 | 4.08 2.85 1.84-1.11 -

] 2.73,2H, m, CH,CH,,
6b 9.74 |7.45,1H,d,7.23,3H,m 5.94 | 4.09 2.81 1.75-1.21 1.21,3H, 1, CH,

] 2.53,2H, m, CH,CH,,
6c¢ 10.23 |7.46,2H,d,7.14,2H, d 5.90 | 4.03 2.81 1.81-1.24 1.15,3H, t, CH,

i 2.84, 1H, m, CH(CH,),;
6d 10.38 |7.91,2H,d, 7.64, 2H, d 5.91 | 4.08 2.82 1.88-1.23 1.75, 6H, d, CH(CH,),
6e 10.60 |7.61,1H,d,7.38,2H, m,6.92, 1H,t | 592 | 4.09 2.81 1.89-1.25 -
6f 10.54 |7.73,1H,d,7.34,2H, m,6.89, 1H,t | 591 | 4.10 2.82 1.90-1.25 -
69 10.52 |7.63,2H,d,7.39,2H, d 5.91 | 4.09 2.82 1.79-1.30 -
6h 9.99 |7.75,2H, m, 7.46,2H, m 5.91 | 4.08 2.73 1.81-1.28 -

. 8.07,1H,s,7.74,1H,d, 7.56, 1H, t,
6i 10.68 742 1H.d 5.90 | 4.10 2.85 1.78-1.34 -
. ] 3.94, 2H, m, CH,CH,,

6j 1039 |7.47,1H,d,7.21,3H, m, 5.90 | 4.09 2.81 1.84-1.19 1.26,3H, 1, CH,
6k 10.69 |7.93,2H,d,7.71,2H, d 5.90 | 4.11 2.79 1.88-1.18 |3.83,3H,s,CH,
6l 10.70 | 7.96,2H, d, 7.73, 2H, d 5.92 | 4.14 2.86 1.81-1.28 |2.63, 3H, s, CH,

] 3.97,2H, m, CH,CH,,
6m | 10.19|7.45,2H,d,6.87,2H,d 5.90 | 4.02 2.81 1.81-1.31 127,3H,1,CH,
6n 9.64 |7.28,1H,s,7.07,1H,d,6.89, 1H,d 591 | 4.05 2.83 1.79-1.27 |2.25,3H,s,2.17,3H, s, 2xCH,
60 9.61 |7.07,3H, m 5.90 | 4.07 2.75 1.77-1.19 |2.07,6H, s, 2xCH,
6p 9.73 |7.66,1H,s,7.24,1H,d,7.12, 1H,d 5.91 | 4.08 2.81 1.88-1.19 [2.18,3H, s, CH,
6q 10.18 {7.18,2H,5,6.71, 1H, s 5.90 | 4.03 291 1.79-1.31 |2.23,6H, s, 2xCH,
6r 9.54 |7.79,1H,d,6.60, 1H, s,6.46, 1H, d 5.87 | 4.01 2.85 1.92-1.30 |3.80, 3H,s,3.74, 3H, s, 2xOCH,
6s 10.17 |7.29,1H,s,7.08, 1H,d, 6.91, 1H, d 5.90 | 4.04 2.86 1.83-1.25 |3.75,6H, s, 2xOCH,
6t 10.23 |7.09,3H, m 590 | 4.08 284 | 1.84-1.30 -
6u 9.54 |6.87,2H,s 5.92 | 4.06 2.85 1.88-1.39 |2.52,3H,s,2.03,6H, s, 3xCH,

of absolute ethanol and (0.1 mol) of 3 with (0.15 mol)
of carbon disulfide. Dilute the reaction mixture with
75 mL of absolute ethanol and stir at room tempera-
ture for 12-16 h. Distil off the solvent under reduced
pressure. The salt prepared as described above was
obtained in nearly quantitative yield and was employed
without further purification.

4-Amino-3-mercapto-5-cyclohexyl-1,2,4-triazo-
le(4H) 5. Reflux the suspension of (0.1 mol) of 4 in
absolute ethanol, (0.2 mol) of 99% hydrazine hydra-
te and 6 mL of water for 2-3 h. The colour of the re-
action mixture is changed to green with the evolu-
tion of hydrogen sulfide gas resulting in a homoge-
nous solution. Add cold distilled water (100 mL) and
acidify the solution with conc. HCI. Filter the precipi-
tated solid, wash with 2x30 mL portions of cold wa-
ter, and recrystallize. Yield - 62%, m.p. - 159-161°C.

NMR spectra: 13.40, 1H, s, SH; 5.48, 2H, s, NH,;
2.81, 1H, m, CH (cyclohexyl); 1.91-1.32, 10H, m, (CH,).,
(cyclohexyl).
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4-Amino-5-cyclohexyl-1,2,4-triazole(4H)-3-yl-
thioacetanilides (6a-u, Table 1) (general proce-
dure). To the solution of 0.002 mole of 3-mercapto-
4-amino-5-cyclohexyl-1,2,4-triazole(4H) 5 in 20 ml
of ethanol add 20 ml of 0.002 M water solution of
KOH. To the solution obtained add the solution of
the corresponding chloroacetanilide (0.002 mole) in
ethanol with stirring. Reflux the reaction mixture for
about 1 h, cool and place it into 200 ml water. Collect
and dry the precipitate, recrystallize it from ethanol.

Conclusions

1. Series of new 4-phenyl-5cyclohexyl-3-mercap-
to-1,2,4-triazole (4H) derivatives has been synthesi-
zed started from cyclohexane carboxylic acid. The struc-
ture of the compounds synthesized has been proven
by elemental analysis and NMR-spectra data.

2. Due to prognosis and logical analysis data the
substances synthesized will be examined as possible
antiviral agents.
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