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N.B.Saidov, .M.Kadamov, V.A.Georgiyants

Tajik National University, Dushanbe
National University of Pharmacy

The synthesis of new potential biological active
substances among derivatives of 3-mercapto-4-
benzyl-5-methoxyphenyl-1,2,4(1 H)-triazole has been
carried out. The finished products have been ob-
tained by interaction of 3-mercapto-4-benzyl-5-
phenoxymethyl-1,2,4-triazole (4H) with the corres-
ponding chloroacetanilides or chloroacetopheno-
nes under the standard alkylation conditions. The
structure of the substances synthesized have been
proven by elemental analysis and NMR spectra.
The prognosis of the pharmacological activity with
the PASS-program has shown a high possibility of
the hypotensive activity for acetanilides deriva-
tives and the antiulcer activity for acetophenones.
The data of the primary pharmacological scree-
ning have proven the computer prognosis data.

In recent years, great attention in many pharmaceu-
tical scientific laboratories around the world is paid to
the derivatives of 1,2,4-triazole. This is due to several
factors — wide opportunities of introducing radicals into
the heterocyclic ring, which allows you to vary widely
series of compounds, as well as the high potential of the
derivatives as potential pharmacological agents. In par-
ticular, it has been found derivatives of 1,2,4-triazole with
a insecticidal [5], antimicrobial [4, 10], fungicidal [6, 8],
anticonvulsant [12] properties, have potential as ligands
of serotonin receptors [11] and antihaemostatics [7].

Mercapto- and thioderivatives occupied a special
place among the derivatives of 1,2,4-triazole. The pres-
ence of sulfur in their structure, appears to increase the
lipophylicity of the molecule, a set which improves the
ability to penetrate the blood-brain barrier and to show
influence on the central nervous system, and also cre-
ates conditions for the toxicity to microorganisms.

We have previously observed that the presence ben-
zyl substituents in the molecules of different heterocy-
clic compounds, creates the serious preconditions for a
manifestation of anticonvulsant properties of substances
[9], an additional pharmacophores were also phenoxy-
groups [1]. A number of prospective anticonvulsants was

discovered among the thiosubstituted 1,2,3-triazoles [2].
Therefore we have planned the synthesis of 1,2,4-triazo-
le mercaptoderivatives which contain both benzyl radi-
cal and phenoxygroup.

It is known that one of the most successful precur-
sors in the synthesis of 1,2,4-triazoles, allowing to en-
ter various substituents into the 3 (5) position of the ring
are the acylhydrazides [13], whose interaction with ben-
zylisothiotcyanate should lead to the planned compounds.
Such synthesis of the triazoles from acylated thiosemi-
carbazide in alkaline medium is the most common and
well understood. The synthesis of started mercaptotri-
azoles 5 was carried out from the corresponding phenols
due to Scheme 1. To enhance the possible effects on the
CNS except the unsubstituted phenol, we chose the 4-
bromsubstituted one (1a, b):

We have previously found that the alkylation of
mercapto derivatives of heterocyclic compounds with
chloroacetic acid improves affinity of the central ner-
vous system and promotes the manifestation of biologi-
cal activity such as a nootropic, anticonvulsant, and others,
possibly due to increasing of their lipophilicity. There-
fore, to further transformations mercaptotriazoles syn-
thesised (5) were alkylated by chloroacetic acid anilides
(amides) or chloroacetophenones in a homogeneous base
catalysis conditions, resulting to the compounds 6a-f and
7a-e (Scheme 2).

We have chosen the standard alkylation conditions —
the interaction of the initial compounds in alcohol with
an aqueous alkali solution and have obtained the end pro-
ducts (7a-f) in high yields and sufficient purity (Table 1).

The structure of the synthesized compounds have been
confirmed by 'H NMR spectroscopy data (Table 2).

All spectra of the compounds synthesized are cha-
racterized by the presence of signals of three methylene
groups. Due to the absence of protons in their surroun-
dings they all look like singlets. The signals of these groups
were identified in accordance with the electronegativity
of adjacent functional groups: —at 5,22-5,32 ppm — OCH,;
at 5,13-5,19 ppm — SCH,; at 3,67-4,23 ppm — methylene
protons of the benzyl radical. The signals of aromatic
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where R=H (a), Br (b)

protons in most cases overlap each other and are in the
form of complex multiplets.

To optimize the pharmacological screening of the
substances synthesized previously progosis of their phar-
macological activity was carried out using the program
PASS [9].

According to computer predictions in the spectrum
of pharmacological activity of the compounds synthesized,
which contain the fragments of acetanilides 6a-t is an-
tihypertensive effect a main possible (0,528-0,754 Pa),
while the second group of compounds 7a-f, except the
anti-hypertensive, has a high probability of antiulcer
activity, including the action to H. pylori. The mecha-
nism of antiulcer action is most likely inhibition of the
H,-histamine receptor, which is due to the structural sim-
ilarity of the molecules of histamine and synthesized
compounds.

Primary data of pharmacological screening have
confirmed the prognosis of activity.

Experimental section

Melting points were determined by open capillary
method. NMR 'H spectra were recorded at Bruker WM
spectrometer (300 MHz); solvent DMSO-d,; chemical
shifts are in ppm, internal standard was used TMS. The
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Scheme 1

purity of compounds synthesized was monitored by
TLC.

3-Mercapto-4-benzyl-5-phenoxymethyl-1,2,4-tri-
azole(4H) (5a). Into solution of 16,6 g (0,1 mol) of phen-
oxyacetyl hydrazide 3 in 100 ml ethanol 14,9 g (0,1 mol)
benzylisothiocyanate was added dropwise at vigorous
stirring. The reaction mixture was refluxed for 1 hour,
cooled, the precipitate formed of substituted thiosemi-
carbazide 4 was filtered and dried. To a suspension of
2,87 g (0,01 mol) of thiosemicarbazide 4 in 80 ml of
water 1,12 g (0,02 mol) KOH was added. The reaction
mixture was refluxed for 5 hours. After cooling mixture
was acidified with hydrochloric acid to pH = 3-4. The
resulting precipitate of finished merkaptotriazole 5 was
filtered, washed with water and dried.

Anilides of 4-benzyl-5-phenoxymethyl-1,2,4-tri-
azolyl-3ylmerkapto acetic acid (6a-t), 3-phenacyl-
metylthio4-benzyl-5-phenoxymethyl-1,2,4-triazoles
(7a-f) (general procedure).

To a solution of 0,59 g (0,002 mol) mercaptotriazo-
le Sa in 20 ml ethanol 20 ml of an aqueous solution of
0,002 mole of KOH was added. To the resulting reac-
tion mixture an alcoholic solution of 0.002 mole of the
arylchloroacetamide 8 or chloroacetophenone 9 was add-
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Table 1
Yiels, melting points and elemental analysis data for substances synthesized
R Ri R? Yi;ld, ng, Calculated, % Formula Found, %
0 N S N S
R2
o N s A
R/®/ \/4“‘)/ \/\g
R?
6a | H 2-CH, H 8221 | 1357 | 126 | 7,21 C,eHpN,0,5 127 | 72
6b | H 3-CH, H 79,95 | 128-30 | 12,6 | 7,21 C,sH,,N,0,5 126 | 7,1
6c | H 4-CH, H 82,21 | 141-3 | 126 | 7.21 C,H,.N,0,5 128 | 7,
6d | H 4-CH, H 80,78 | 144-6 | 12,22 | 6,99 C,eH,6N,0,5 123 | 7,1
6e | H 4-OCHF, H 81,57 | 1357 | 11,28 | 6,26 C,.H,,F,N,0,5 14 | 64
6f | H 2-CH, 3-CH, 81,87 [ 11820 | 12,22 | 6,99 C,eH,6N,0,5 124 | 67
6g | H NHAr = NHBn 8559 | 128-30 | 126 | 7,21 C,H,.N,0,5 12 | 73
6h NHAr = N(Ph) 90,10 | 134-6 | 11,06 6,33 C5H6N,0,S 11,1 6,4
6i | H Ar = 1-naphtyl 87,50 | 145-7 | 11,66 | 6,67 C,H,.N,0,5 1,7 | 67
6j | 4-Br 4-CH, H 87,95 | 1746 | 10,70 | 6,13 C,H,:BIN,0,S | 109 | 6,2
6k | 4-Br |  4-OCH, H 81,67 | 150-2 | 931 | 533 C,,H,sBrN,0,S 94 | 54
6l | 4-Br 2-CH, 3-CH, 7542 | 148-50 | 1042 | 597 | CuH,BN,0S | 105 | 62
6m | 4-Br 2-CH, 4-CH, 68,90 | 145-7 | 1042 | 597 C,H,BN,0,S | 105 | 6,1
6n | 4-Br 2-CH, 5-CH, 7821 | 1446 | 1042 | 597 | C,H,BN,0OS | 106 | 69
60 | 4-Br 2-Cl 4-Cl 82,11 | 1502 | 969 | 554 | C,H,BrCLNOS | 98 | 55
6p | 4-Br 3-Cl 4-Cl 7699 | 1657 | 969 | 554 | C,H,BrCLN,0,S | 98 | 56
6q | 4-Br 2-Cl 4-Cl6-Cl | 80,06 | 1802 | 969 | 554 | C,H,BCLN,OS | 55 | 55
6r | 4-Br 2-NO, 4-0CH, | 7750 | 1368 | 11,70 | 536 C,H,BIN.O,S | 118 | 55
6s | 4-Br Ar = 1-naphtyl 86,76 | 175-7 | 10,01 | 573 C,H,:BrN,0,S | 102 | 58
6t | 4-Br NHA = )\N /© 77,13 | 141-3 | 10,16 | 581 C,H,BN,O,S | 103 | 58
|
R2
N—N O
oyt
R N R1
7a | H H H 8221 | 200-2 | 1011 | 7,72 C,.H,,N,0,5 104 | 7.7
7b | H 4-Br H 74,90 | 150-2 | 850 | 6,49 C,,H,,BrN,0,S 86 | 64
7¢c | H 4-Cl H 79,06 | 1202 | 934 | 7,13 C,.H,,CIN,0,5 94 | 73
7d | H 4-0OC,H, H 80,52 | 138-40 | 9,14 | 6,98 C,H,sN,0,S 93 | 67
7e | H 4-OCHF, H 7061 | 156-8 | 873 | 6,66 C,:H,,F,N,0.S 84 | 65
o)
7f | H /@: H 68,64 | 160-2 | 887 | 6,67 C,H,;N,0,5 91 | 69
o
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Table 2

Chemical shifts (6, ppm) at NMR 'H spectra of the substances

The ArH e | me | e
6a | 961 6,87-7,64, 14H 527 | 518 4,06 2,24, 3H, ¢, CH,
6b | 1010 6,80-7,43, 14 H 520 | 516 4,08 2,33, 3H, ¢, CH,
6c | 10,19 6,82-8,20, 14H 528 | 517 4,07 2,14, 3H, ¢, CH,
2,62, &, 2H, CH,CH,;
6d | 10,09 6,91-7,48, 14H 528 | 514 4,08 1’621 i EHzgﬂz
6e | 1031 6,72-7,59, 14 H 531 | 517 4,08 i
6f | 961 6,85-7,35, 13H 530 | 518 4,09 2,29, ¢, 3H,2,05,5, 3H (2x CH,)
6g | 8521 6,91-7,27,15 H 527 | 514 3,93 4,27, 2H, s, NHCH,Ph
6 | 1022 6,91-8,12, 17H 532 | 518 4,23
6 | 1005 6,76-7,48, 13H 526 | 514 4,08 2,27,3H, ¢, CH,
6k | 1018 6,85-7,58, 14H 527 | 513 4,08 i
6l | 962 6,80-7,36, 12H 526 | 517 412 2,09, ¢, 3H, 2,26, ¢, 3H (2x CH))
6m | 9,58 6,78-7,47, 12H 527 | 513 4,05 2,29, ¢,3H, 2,17, ¢, 3H (2x CH))
6n | 949 6,78-7,46, 12H 526 | 518 4,07 2,18, ¢, 3H, 2,29, ¢, 3H (2x CH,)
60 | 10,08 6,82-8,19, 12H 526 | 518 415 i
6p | 1024 6,78-7,81, 12H 527 | 516 411 i
6q | 1004 6,78-7,43, 11H 531 | 518 415 i
6r | 1042 6,74-7,95,12 H 527 | 518 (1,89&;2&) 1,38, 3H,7, OCH,CH,
65 | 1026 6,82-8,18, 16 H 520 | 518 4,21 i
6t | - 767,'535_'77"385,';“";2:' 522 | 519 3,67 1,01, 6H, ¢, 2xCH,
7a | - 6,81-7,98, 15H 520 | 518 4,81 i
| - 23;15;2 f\‘nf"r(‘)HH' 529 | 515 4,82 .
7c | - 6,90-8,08, 14 H 528 | 516 4,80 i
|- ohrsom on, | 5 | 517 | 478 o 34, CHCH,
el - 6,88—7,37(’)3,'3,5; {qsﬁ,' gﬂbti cHry) | > | 18 482 -
7] - 6,88-7,51, 13H 520 | 515 475  |429,2H,7 4,34, 2H,7(OCH,CH,0)

ed at stirring. The solution obtained was refluxed for
1 hour, cooled, poured into 200 ml water. The precipi-
tate of the finished product 6.7 was filtered and dried.
CONCLUSIONS
1. 4-Benzyl-5-phenoxymethyl-1,2,4-triazolyl-3-ylthio-
acetic acid anilides were synthesized by alkylation of ini-
tial 3-mercapto-4-benzyl-5-phemoxymethyl-1,2,4-triazole

with chloroacetic acid anilides. Sructure of substances
synthesized was proved by elemental analysis and spec-
tral data.

2. Pharmacological investigatios have been planned
due to preliminary computer prognosis (PASS-program).
It was directed to discovering of antiulcer and hypoten-
sive activities.
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VIK 54.057: 547.792

CHUHTE3 HOBbBIX BMOJIOTMYECKHN AKTHBHBIX COEJIU-
HEHMIA CPEJIU [TPOU3BOJIHBIX 3-MEPKAIITO-4-BEH3MJI-
5-METOKCU®DEHWII-1,2,4 (4H)-TPUA3O0OJIA

H.b.Cannos, U.M.Kanamos, B.A.I'eoprusiau

OcyniecTBICH CHHTE3 HOBBIX ITOTEHIHAIBEHBIX ONOJIOTHYECKN aK-
THUBHBIX BEUICCTB CPEAH MPOU3BOAHBIX 3-MEpKaNTO-4-0eH3MII-5-
metokcudennn-1,2,4 (4H)-rpuasona. LleneBbie npoayKThl ObLIH
MOJTyYeHBI B pe3yJIbTaTe B3anMOEHCTBHUS 3-MepKanTo-4-0eH31II-
5-penoxcumermi-1,2,4-rpuazona (4H) ¢ COOTBETCTBYFOLTHMH XJIOp-
ALETaHWIHIAMH WM XJIOpaleTOGEHOHAMH TIPH CTAH/IAPTHBIX yCIOBH-
X ankmwimpoBanus. CTpyKTypa CHHTE@3UPOBAaHHBIX BEIIECTB ObLiIa
JIOKa3aHa ¢ IOMOIIbIO 2IEMEHTHOT0 aHanm3a 1 AMP-cniekrpos. [Ipo-
rHO3 (papMaKOIOrHueCcKOi aKTHBHOCTH € MCIIOIBb30BAHHEM IIPOrpam-
MblI PASS noka3sain BBICOKYO BEPOSATHOCTb TMIIOTEH3UBHON aKTUBHO-
CTH JUISl MPOW3BOMHBIX AI[ETAHWINJIOB W MIPOTHBOS3BEHHON — JUTS
aneTo()eHOHOB. [laHHbIEC IEPBUYHOTO (HPapMaKOIOrHYECKOTrO CKpH-
HUHTa ITOATBEP/IMIIH JaHHBIE KOMITBIOTEPHOT'O IIPOTHO3a.

VIIK 54.057: 547.792

CHUHTE3 HOBUX BIOJIOI'TYHO AKTUBHUX CIIOJIVK CE-
PEJ ITOXTIHNX 3-MEPKAIITO-4-BEH3UJI-5-METOKCHU®E-
HIUI-1,2,4 (4H)-TPUA30JTY

H.B.Cainos, I.M.Kanamos, B.A.T'eoprisiHig

3nifiCHEHO CHHTE3 HOBHX TOTCHIIIHUX O10JIOTIYHO aKTUBHHX pPe-
YOBUH Cepel MOXiTHUX 3-MepKanTo-4-0eH3mI-5-MeTOKCu(eH-1,
2,4 (4H)-tpuazony. LlinboBi npoaykTu Oyau OTpUMaHi B pe3yiib-
Tari B3aeMozii 3-mepkanTo-4-6eH3miI-5-penokenmerri-1,2,4-1pu-
azony (4H) 3 BiAMIOBITHUMH XJIOpaleTaHLTiIaMH a00 XJIOpaIeTo-
(eHOHAaMU 3a CTaHAAPTHUX YMOB aikinyBaHHS. CTpyKTypa CHUH-
TE30BaHUX PEUOBHH Oysa JOBEJCHA 3 JOIOMOTOI0 €IIEMEHTHOIO
aHanizy Ta SIMP-cniektpiB. [IporHo3 apmakonoriyaoi akTHBHOCTI
3 BUKOpUCTaHHsM nporpaMu PASS mokazaB BUCOKY HMOBIpHICTb
TINOTCH3UBHOI aKTUBHOCTI JUTS TTOXITHUX allCTaHUIIIB 1 IPOTHU-
BHPa3KoBOi — I aneTodeHoHiB. J{aHi mepBHHHOTO (hapMaKoiIo-
riYHOTO CKPUHIHTY MiATBEPAHIIN JIaHi KOMII FOTEPHOIO IPOTHO3Y.



