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THE SYNTHESIS, COMPUTER PREDICTION OF THE BIOLOGICAL ACTIVITY AND
THE ACUTE TOXICITY OF
4-ARYL-5-OX0-4,5-DIHYDRO[1,2,4]TRIAZOLO[4,3-a] QUINAZOLINE-8-CARBOXAMIDES

© S. Danylchenko, O. Drushlyak, S. Kovalenko, S. Kovalenko

Aim. The aim of present study was to conduct modelling of the virtual library of 4-aryl-5-oxo-4,5-dihyd-
ro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides, to determine the most probable biological activity spec-
trum and the acute toxicity of studied compounds by PASS and GUSAR software, sort out the most perspective
substances and develop preparative protocols for their synthesis.

Methods. Using the PASS program computer prediction of the biological activity of 4-aryl-5-0xo0-4,5-
dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides has been performed. Prediction of the acute toxicity
has been carried out by the GUSAR software. The structure of the compounds synthesized has been proven by
elemental analysis and *H NMR spectroscopy data.

Results. The synthesis of 4-aryl-5-oxo0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides has been
conducted starting from corresponding methyl 3-aryl-4-oxo-2-thioxo-1,2,3,4-tetrahydroquinazoline-7-carboxy-
lates, which were converted into corresponding 3-aryl-2-hydrazino-4-oxo-3,4-dihydroquinazoline-7-carbohy-
drazides by treatment with hydrazine hydrate. Heating of these 2-hydrazinogquinazolin-4(3H)-ones with acety-
lacetone was resulted in 4-aryl-8-[(3,5-dimethyl-1H-pyrazol-1-yl)carbonyl]-1-methyl[1,2,4]triazolo[4,3-a]qui-
nazolin-5(4H)-ones formation. Following substitution of pyrazole moiety by interaction of these compounds with
primary amines led to destinated 4-aryl-5-oxo0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides. The
PASS program computer prediction of the biological activity of 4-aryl-5-oxo-4,5-dihydro[1,2,4]triazolo[4,3-
a]quinazoline-8-carboxamides has allowed identifying the types of activity of studied compounds and sorting out
the leaders with potential antineurotic activity, which are perspective for male reproductive and erectile dys-
function treatment. Prediction of the acute toxicity has been carried out by the GUSAR software, which allowed
to refer them to slightly toxic (class 4) or practically nontoxic (class 5) substances.

Conclusions. The obtained compounds are perspective objects for further investigations as slightly toxic (non-
toxic) substances with potential antineurotic activity, which are perspective for male reproductive and erectile
dysfunction treatment.

Keywords: synthesis, 4-aryl-5-oxo0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides, computer pre-
diction, biological activity, acute toxicity

Mema. Y oanomy Oocniodicenni 0yio nocmasieHo 3a Memy nposecmu MOOeNO8AHHS 6ipmyaibHol 6iOriomexu
4-apun-5-oxco-4,5-ouziopo[1,2,4]mpuazonof4,3-a]xinazonin-8-kapookcamioie, 3a 00nomocor Komn rHOmepHux
npoepam PASS ma GUSAR susnauumu Hauibinbus UMOGIipHULL cheKmp 0i0102i4HOI aKMUBHOCMI Ma 20Cmpy MoK-
CUYHICTND QOCTIOANCYBAHUX CHOLYK, A4 AKONC BUOLIUMU HAUOLIbW NEPCNEeKMUBHT CNOLYKU Ma pO3pooumu npena-
PAMUBHi Memoou ix cunmesy.

Memoou. Komn’'romepue npoenozyeanns 6ionociunoi axmugnocmi 4-apun-5-oxco-4,5-ouciopofl,2,4]mpuaso-
n0[4,3-a]xinazonin-8-kapboxcamioie nposedero 3a donomoezor npozpamu PASS. Komn tomepre npoenosysanus
2ocmpoi mokcuuHocmi 30ilicHerno 3a npoepamuum 3abesnevennam GUSAR. Byoosy cunmesosanux cnonyk 0oge-
deno 3a 0onomozoio enemenmnozo ananizy ma oanux “‘H AMP cnexmpockonii.
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Pesynomamu. Cunmes 4-apun-5-oxco-4,5-ouziopo[1,2,4]mpuazonof4,3-ajxinazonin-8-xapookcamioie 6ye npo-
6e0eHUll  BUX00suU 3 GION0GIOHUx Mmemun 3-apun-4-oxco-2-miokco-1,2,3,4-mempaziopoxinazonin-1-kap-
boxcunamie, sxi Oynu nepemeopeni y 6i0nogioui 3-apun-2-ziopasuno-4-oxco-3,4-ouciopoxinazonin-1-kap6o-
2iopaszudu nio Oiero ciopasun 2iopamy. Haepieanns yux 2-ciopasunoxinasonin-4(3H)-ounie 6 ayemunayemoni
npuseno 0o ymeopenms 4-apun-8-[(3,5-oumemun-1H-nipaszon-1-in)kapbonin]-1-memun[1,2,4Jmpuazonof4,3-
ajxinazonin-5(4H)-onie. Hacmynne 3aminjents 3amuuKy nipasony npu 63aemMo0ii yux CHOIYK 3 RePEUHHUMU AMi-
Hamu Oano yinwosi 4-apun-5-okco-4,5-ouciopofl,2,4]mpuasonof4,3-ajxinazonin-8-xapooxcamiou. Komn ro-
mepHe npocHo3y8ants bionociunoi akmusnocmi 4-apun-5-oxco-4,5-oueiopof1,2,4]mpuazonof4,3-ajxinazonin-8-
Kapboxcamioie 3a 0onomozorw npozpamu PASS 003601u10 susHavumu HanpsimMox akmueHOCMI OOCHIONCYBAHUX
CROYK ma eudinumu ceped HUX 1idepié 3 NOMEHYIUHOW AHMUHEEPOMUYHOIO AKIMUBHICIIO, SIKI MOJCYmb Oymu
NepCneKmusHUMY 05l JKY8AHHA HON0GIUUX PEnpoOyKMUBHUX 3AXE0PIOGAHb MA ePEeKMUNbHUX OUCPYHKYII.
Komn’tomepue npocno3zyeanus eocmpoi mokcuuHocmi 30ilicheno 3a npozcpamuum sabesneuenuam GUSAR, wo
003601U10 8iOHecmU IX 00 MATOMOKCUYHUX (4 Kac) abo npakmuyHo HeMOKCUYHUX peuo8uHt (5 Kac).

Bucnoexu. Ompumani cnoiyxu € nepcneKmueHuMu 00 €Kmamu 015 ROOAILUUX OOCTIONCEHb AK MALOMOKCUYHI
(HemoKcuuni) pewosuHU 3 NOMEHYITIHOI AHMUHEBPOMUYHON AKMUGHICIIO, AKI MOXCYMb 6YMU nepCcneKmueHUMU
01 IKYBAHHA YOI08I4UX PEenpOOYKMUBHUX 3AXB0PIO8AHb MA ePpeKMUNbHUX OUCPYHKYIN

Knrouosi cnosa: cunmes, 4-apun-5-oxco-4,5-ouciopofl,2,4]mpuazonof4,3-ajxinazonin-8-xapboxcamiou, xom-

n’tomepHe NPOcHO3Y8AHHS, OION02IUHA AKMUBHICIb, 20CMPA MOKCUYHICMb

1. Introduction

Derivatives of [1,2,4]triazolo[4,3-a]quinazolin-
5(4H)-one, which are representatives of the important
class of condensed heterocycles possessing wide range of
the biological activity, attract particular interest in devel-
opment of innovative drug substances.

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

The possibility to synthesize a large amount of
[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one derivatives leads
to the necessity for the rational presynthetic selection the
most perspective compounds from defined variety. One
of the effective ways to solve this problem is computer
prediction of various properties of [1,2,4]triazolo[4,3-
alquinazolin-5(4H)-one derivatives, such as biological
activity and acute toxicity, that enables to eliminate un-
promising substances at the early stages of the research.

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

Among potential pharmacologically significant
properties of [1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one
derivatives the H1-antihistaminic [1-9], anticonvulsant
[10], antiHIV [11], antibacterial [11-13], antifungal [11,
12], antitubercular [11, 13], anticancer [13], anti-asth-
matic [8, 14], antiallergic [14], anti-inflammatory [14,
15] bioactivities should be mentioned. In the previous
study [16] we predicted potential antiasthmatic and an-
tiallergic activity of compounds of the specified class.

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The presence of amide group may have a signifi-
cant impact on biological behavior of compounds. Inves-
tigation of influence of amide moiety on the biological
activity of [1,2,4]triazolo[4,3-a]quinazolin-5(4H)-ones is
important for expancion of knowledge about pharmaco-
logical properties of this class of compounds.
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5. Formulation of goals (tasks) of article

Taking into account actuality of searching biolog-
ical active substances among [1,2,4]triazolo[4,3-a]quina-
zolin-5(4H)-one derivatives and modern advances in
software for virtual screening the goal of present study
was to conduct modelling of the virtual library of 4-aryl-
5-0x0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-
carboxamides, to determine the most probable biological
activity spectrum and the acute toxicity of studied com-
pounds by PASS and GUSAR software, sort out the most
perspective substances and develop preparative protocols
for their synthesis.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

For design of the virual library of 4-aryl-5-ox0-4,5-
dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides
2 randomization points (aryl substituent in position 4 and
different amine residue) and fixed methyl substituent in
position 1 of [1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one
were chosen.

The synthesis of studied 4-aryl-5-oxo0-4,5-dihy-
dro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides was
carried out by scheme, which were based on previously
founded the formation of [1,2,4]triazolo[4,3-a]quina-
zolin-5(4H)-ones by reaction of 2-hydrazinoguinazolin-
4(3H)-ones with acetylacetone (Fig. 1) [17]. Starting
methyl 3-aryl-4-oxo-2-thioxo-1,2,3,4-tetrahydroquinazo-
line-7-carboxylates 1a, b were converted into corre-
sponding 2-hydrazinoquinazolin-4(3H)-ones 2a,b by
treatment with hydrazine hydrate according improved
method [18]. Heating of hydrazines 2a, b with acety-
lacetone was resulted in 4-aryl-8-[(3,5-dimethyl-1H-
pyrazol-1-yl)carbonyl]-1-methyl[1,2,4]triazolo[4,3-a]qui-
nazolin-5(4H)-ones 3a, b formation. Following substitu-
tion of pyrazole moiety by interaction of compounds
3a, b with primary amines led to destinated amides 4a-l.
This way allows obtaining the library of final products in
good yields.
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Fig. 1. The synthesis of 4-aryl-5-oxo-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides

The general procedure for the synthesis of 3-
aryl-2-hydrazino-4-oxo-3,4-dihydroquinazoline-7-car-
bohydrazides (2a, b). Add the corresponding methyl
3-aryl-4-oxo-2-thioxo-1,2,3,4-tetrahydroquinazoline-7-car-
boxylate 1a, b (0.05 mol) to stirred mixture of dioxane
(100 ml) and hydrazine hydrate (40 ml). Reflux the ob-
tained emulsion with stirring for 3 h. Separate the lower
dioxane layer and dilute it with H,O (200 ml). Filter the
precipitate, wash it with i-propanol (100 ml) and recrys-
tallize from mixture of DMF (100 ml) and i-propanol
(200 ml). Yields, melting points, elemental analysis and
'H NMR data are given in Table 1.

The general procedure for the synthesis of 4-
aryl-8-[(3,5-dimethyl-1H-pyrazol-1-yl)carbonyl]-1-met-
hyl[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-ones (3a, b).
Heat the suspension of corresponding 3-aryl-2-hydra-
zino-4-0x0-3,4-dihydroquinazoline-7-carbohydrazi-de 2a, b
(0.03 mol) in acetylacetone (100 ml) at 100 °C with stirring
for 5 hours. After cooling dilute the reaction mixture with i-
propanol (300 ml). Filter the precipitate, wash it with i-

propanol (50 ml) and recrystallize from mixture of DMF (50
ml) and i-propanol (100 ml). Yields, melting points, ele-
mental analysis and ‘H NMR data are given in Table 1.

The general procedure for the synthesis of 4-
aryl-5-oxo-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-
8-carboxamides (4a-1). Reflux the solution of corre-
sponding 4-aryl-8-[(3,5-dimethyl-1H-pyrazol-1-yl)carbo-
nyl]-1-methyl[1,2,4]triazolo[4,3-a]quinazolin-5(4H)-one 3a,
b (0.002 mol) in anhydrous DMF (10 ml) and corre-
sponding amine (0.003 mol) during 8 hours. After cool-
ing dilute the reaction mixture with H,O (30 ml). Filter
the precipitate formed, wash it with i-propanol (10 ml)
and recrystallize from mixture of DMF (5 ml) and i-
propanol (10 ml). Yields, melting points, elemental anal-
ysis and 'H NMR data are given in Table 1.

The structures of obtained compounds 4a-1 have be-
en confirmed by the 'H NMR spectroscopy data (Table 1).
'H NMR-spectra were recorded on Varian WXR-400 (200
MHz) spectrometer in DMSO-d6 solution with TMS as
internal standard, chemical shifts are reported in ppm.

Table 1
Properties of the compounds 2a, b; 3a, b; 4a-I
Com vield | ™ Molecular C,% H, % N, %
P- R ' O.p.. formula, Calc./ Calc./ Calc./ 'H NMR spectral data 5, ppm, J, hz
code % C
m.m found found found
1 2 3 4 5 6 7 8 9
4.55 br.s, (2H, CONHNH,); 5.70 s, (2H,
NHNH,-2); 7.08 1, (J 7.8, 1H, H-4 Ph);
7.33t, (37.8, 2H, H-3,5 Ph); 7.57 dd, (Js¢
2a R1=Ph | 78 | >300 Clgqg‘g'lﬁOZ 55%67/ 1'5&'358/ 277(183/ 7.8, Jos 2.0, LH, H-6); 7.75 d, (Jos 2.0, 1H,
: : : : H-8); 7.88 d, (1 7.8, 2H, 2,6 Ph); 8.00 d,
(J567.8, 1H, H-5); 9.40 s, (1H, NHNH,-2);
10.02 s, (1H, CONHNH,)
455 br.s, (2H, CONHNH;); 5.70s, (2H,
R1= CasHisFNGO, | 54.88/ | 399/ | 2560/ |NHNHz-2):7.20-7.41m (4H, HAr):; 7.57 dd,
2b ~4-FPh 80 >300 328.30 5492 401 25 57 (Js6 7.8, Js5 2.0, 1H, H-6); 7.75d, (Jg5 2.0,
: : : ' 1H, H-8); 8.04 d, (Js 7.8, 1H, H-5); 9.40s,
(1H, NHNH,-2); 10.02 s, (1H, CONHNH,)
2.12s, (3H, CHg Pyr-3); 2.36 s, (3H,
_ 206- | CpHENGO, | 6632/ | 455/ | 2109 | CHel):2.55s, (3H, CH; Pyr-5); 6.26s,
3a R1=Ph [CI 29843 66.39 452 2116 (1H, H Pyr-4); 7.52-7.76 m, (6H, H-7,
' ' ’ ' 5H Ph); 8.00 d, (J;9 2.0, 1H, H-9); 8.31 d,
(1H, J677.8, 1H, H-6)
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3b

R1=
=4-FPh

78

303-
304

C22H17FN6O;
416.41

63.46/
63.51

4.11/
4.09

20.18/
20.22

2.12's, (3H, CH3 Pyr-3); 2.36 s, (3H,
CHjs-1); 2.55s, (3H, CH3 Pyr-5); 6.26 s,
(1H, H Pyr-4); 7.50t (J 7.6, 2H,
H-3,5-Ar); 7.70-7.82m, (3H, H 7,
H-2,6-Ar); 8.04 d, (J79 2.0, 1H, H-9);
8.30d, (J7 7.8, 1H, H-6)

4a

R1=Ph
R2:i-CSH11

84

>300

CaH23Ns0,
389.45

67.85/
67.78

5.95/
5.99

17.98/
18.03

0.88d, (J7.0, 6H, 2CHs); 1.40 qr, (J 7.0,
2H, NHCH,CH,); 1.52-1.72 m, (1H,
CH(CH,),); 2.36 s, (3H, CH5-1); 3.25 qr,
(7.0, 2H, NHCH,CH,); 7.42-7.56 m,
(5H, H Ph); 7.74 dd, (Js7 7.8, J7¢ 2.0,
1H, H-7); 8.00 d, (J; 2.0, 1H, H-9);
8.26 d, (J677.8, 1H, H-6); 8.551,

(3 7.0, 1H, CONH)

4b

R1=Ph
R2=
=4-MeBn

86

>300

CasH21Ns0,
423.47,

70.91/
70.86

5.00/
4.97

16.54/
16.58

2.24s (3H, CH,); 2.36 s, (3H, CH3-1); 4.40d
(7.0, 2H, CH,); 7.09d, (J 7.8, 2H, 3,5 Bn);
7.19d, (37.8, 2H, 2,6 Bn); 7.58-7.72 m, (5H,
H Ph); 7.77 dd, (Js7 7.8, 375 2.0, 1H, H-7);
8.04d, (J;0 2.0, 1H, H-9); 8.26 d, (J577.8,
1H, H-6); 9.181, (J 7.0, 1H, CONH)

4c

R1=Ph
R2=
=4-MeOBn

85

>300

Ca5H21N503
439.47

68.33/
68.39

4.82/
4.78/

15.94/
15.89

2.36s, (3H, CHy-1); 3.70 s (3H, OCHy); 4.37
d(J7.0,2H,CH,); 6.85d, (J 7.8, 2H, 3,5
Bn); 7.22d, (J 7.8, 2H, 2,6 Bn); 7.58-7.72 m,
(5H, H Ph); 7.77 dd, (Js7 7.8, J76 2.0, 1H,
H-7); 8.04d, (J;6 2.0, 1H, H-9); 8.26 d,
(Js 7.8, 1H, H-6); 9.18t, ( 7.0, 1H, CONH)

4d

R1=Ph
R2=
=Ph-(CHy)s

75

282-
284

Ca6H23Ns0,
437.49

71.36/
71.40

5.30/
5.28

16.01/
15.98

1.80 gn, (3 7.0, 2H, 2-CHy); 2.36 s, (3H,
CHa-1); 2.59t, (J 7.0, 2H, 3-CH,); 3.25 qr,
(3 7.0, 2H, 1-CH,); 7.15-7.30 m, (5H,

H Ph-3); 7.42-7.56 m, (5H, H Ph); 7.74 dd,
(Uo7 7.8, 376 2.0, 1H, H-7); 8.00 d, (J;¢ 2.0,
1H, H-9); 8.26 d, (J 7.8, 1H, H-6); 8.66 1,
(J 7.0, 1H, CONH)

4e

R1=Ph
R2=3-MePh

74

>300

Ca4H19Ns0,
409.44

70.40/
70.35

4.68/
4.71

17.10
17.05

2.24's (3H, CHa); 2.36's, (3H, CHy-1);
6.90d, (J 7.8, 1H, H-4 Ar’); 7.20t, (J 7.8,
1H, H-5 Ar’); 7.60-7.72 m, (7H, H Ph,
2,6-Ar’); 7.83 dd, (Js7 7.8, 376 2.0, 1H,
H-7); 8.14 d, (37 2.0, 1H, H-9); 8.32 d,
(Js7 7.8, 1H, H-6); 10.28 s, (1H, CONH)

4f

R1=Ph
R2=
=3-MeOPh

73

>300

C24H19Ns03
425.44

67.76/
67.80

4.50/
4.49

16.46/
16.42

2.36's, (3H, CHa-1); 3.70 s (3H, OCH);
6.60d, (J 7.8, 1H, H-4 Ar’); 7.08-7.22 m,
(2H, H-5,6-Ar");7.35 s, (1H, H-2 Ar’);
7.42-7.56 m, (5H, H Ph); 7.74 dd, (Js
78,376 2.0, 1H, H-7); 8.14 d, (J74 2.0,
1H, H-9); 8.32.d, (Jg 7.8, 1H, H-6);
10.10's, (1H, CONH)

49

R1=4-FPh
RZ:i-CSHll

86

>300

CaH22FNsO;
407.44

64.85/
64.81

5.44/
5.46

17.19/
17.22

0.88 d, (J 7.0, 6H, 2CH,); 1.40 qr, (J 7.0,
2H, NHCH,CH,); 1.52-1.72 m, (1H,
CH(CHa),); 2.36 s, (3H, CH4-1); 3.25 qr,
(3 7.0, 2H, NHCH,CH,); 7.50 t (J 7.6, 2H,
H-3,5-Ar); 7.70-7.82'm, (3H, H 7,
H-2,6-Ar); 8.00 d, (74 2.0, 1H, H-9);
8.26d, (Js7.8, 1H, H-6); 8.55 1,

(J 7.0, 1H, CONH)

4h

R1=4-FPh
R2=4-MeBn

85

>300

CasH20FNsO,
441.46

68.02/
67.97

4.57/
4.60

15.86/
15.88

2.24 5 (3H, CHy); 2.36s, (3H, CH5-1);
4.40d (J 7.0, 2H, CH,); 7.09d, (J 7.8, 2H,
3,5Bn); 7.19d, (J 7.8, 2H, 2,6 Bn);
7.50t (J 7.6, 2H, H-3,5-Ar); 7.70-7.82 m,
(3H, H7, H-2,6-Ar); 8.04 d, (J;6 2.0,
1H, H-9); 8.26 d, (Js 7.8, 1H, H-6); 9.20t,
(J7.0, 1H, CONH)

32
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7 8 9

R1=4-FPh
4i R2= 88
=4-MeOBn

CasH20FNs03
457.47

65.64/

>300 65.59

2.36's, (3H, CHy-1); 3.70's (3H, OCHy);
437d(37.0, 2H, CH,); 6.85d, (7.8,
2H,35Bn); 7.22.d, (3 7.8, 2H, 2,6 Bn);

750t (J 7.6, 2H, H-3,5-Ar);
7.70-7.82m, (3H, H 7, H-2,6-Ar);
8.03d, (J; 2.0, 1H,
H-9); 8.26 d, (J 7.8, 1H, H-6); 9.18,
(37.0, 1H, CONH)

4.41/ 15.31/
4.39 15.34

R1=4-FPh
4j R2= 77
=Ph-(CHy)s

68.56/
68.52

294- C25H22FN502
296 455.49

1.80 gn, (3 7.0, 2H, 2-CH,); 2.36 s,
(3H, CH5-1); 2.591, (J 7.0, 2H, 3-CH,);
3.25qr, (3 7.0, 2H, 1-CH,);
7.15-7.30 m, (5H, H Ph-3);
750t (J 7.6, 2H, H-3,5-Ar);
7.70-7.82'm, (3H, H 7, H-2,6-Ar);
8.00d, (J70 2.0, 1H, H-9);

8.26 d, (J677.8, 1H,

H-6); 8.64 t, (J 7.0, 1H, CONH)

4.87/ 15.38/
4.90 15.40

R1=4-FPh
4K 1 Ro=3-Mepn| 70

Ca4H15FN5O
427.43

67.44/

>300 67.39

2.245 (3H, CHy); 2.36 s,
(3H, CH3-1); 6.90 d, (J 7.8,
1H, H-4 Ar’); 7.20t, (J 7.8,
1H, H-5 Ar); 7.44-7.70 m,

(4H, H-3,5-Ar, 2,6-Ar);

7.70-7.82m, (3H, H 7, H-2,6-Ar);

8.14d, (J7¢ 2.0, 1H, H-9);
8.32d, (Jg7 7.8, 1H, H-6);

10.30s, (1H, CONH)

4.24/ 16.38/
4.26 16.35

R1=4-FPh
4] R2= 72
=3-MeOPh

Ca4H1sFNsO3
443.43

65.01/

>300 64.97

2.36's, (3H, CH3-1); 3.70 s
(3H, OCHg); 6.60 d, (J 7.8,
1H, H-4 Ar’); 7.08-7.22 m,
(2H, H-5,6-Ar’); 7.35 s,
(1H, H-2 Ar’); 7.50 t (J 7.6,
2H, H-3,5-Ar); 7.70-7.82 m,
(3H, H 7, H-2,6-Ar); 8.14 d,
(J76 2.0, 1H, H-9); 8.32 d,
(J6.7 7.8, 1H, H-6); 10.10 s,
(1H, CONH)

4.09/ 15.79/
411 15.81

Formation of the [1,24]triazolo[4,3-a]quinazolin-
5(4H)-ones condenced system led to shift of H-6 protons
signals to 8.26-8.32 ppm, that is in good correlation with
the known data [19]. Melting points were measured with a
Buchi B-520 melting point apparatus. Elemental analysis
was performed on Euro EA-3000 apparatus. Starting methyl
3-aryl-4-oxo-2-thioxo-1,2,3,4-tetrahydroquinazoline-7-car-
boxylates 1a, b have been obtained from commercial
producer.

The virtual screening for biological activity of vir-
tual library of studied substances was performed by the
PASS Online web-resource, which contains information
about structure and biological activity more than 300000
organic compounds [20-22]. Computer prediction of the
biological activity spectrum of virtual library of 4-aryl-5-
oxo-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carbo-
xamides 4a-l was performed with probability of demons-
ration of specific type of therapeutic action exceeding
50 % (Pa > 0,500).

Analysis of the computer prediction results for the
virual library of 4-aryl-5-oxo-4,5-dihydro[1,2,4]tria-zo-

lo[4,3-a]quinazoline-8-carboxamides by PASS software
showed the possibility of searching substances pos-
sessing potential antineurotic activity, and perspective for
male reproductive and erectile disfunction treatment
among these compounds and allowed to generate the
library of the most perspective compounds 4a-I for fur-
ther investigations (Table 2). However, the probability of
antiasthmatic and antiallergic activity is diminished
compared to previously described library of having no
amide group compounds [23].

Prediction of acute toxicity of compounds 4a-| for
different routes of administration (oral, subcutaneous,
intravenous, intraperitoneal) has been carried out by
GUSAR software [24, 25]. The training set of program
was developed based on SYMYX MDL Toxicity Data-
base, which contains information about acute toxicity
more than 10000 chemical structures. Obtained data of
acute toxicity of the studied compounds are presented by
LDs, value (log 10 (mmol/kg) and mg/kg) and the toxici-
ty class according to the OECD classification project of
chemical substance by acute toxicity values [24, 26].
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Table 2
Prediction of the biological activity spectrum of
4-aryl-5-ox0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-carboxamides 4a-1 [23]
4a 4b 4c 4d 4e 4f
siological | G Y@\ﬁ/@ Q, Y©\if© iaet Y©\if© - o o ?/C\AIQ \@Y@ii@

act - HN. N \/N HN, N\\/N HN. N:/N o N)\‘ HN NN HN N \/N
|V|ty S HJC):N o e N o e N T NTC):, S e \Nﬂ o ch):N

Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi

1 2 3 4 5 6 7 8 9 10 11 12 13

Antineurotic | 0.569 | 0.083 | 0.534 | 0.096 | 0.605 | 0.070 | 0.730 | 0.032 | 0.306 | 0.241 | 0.456 | 0.131

Erectile
dysfunction | 0.786 | 0.003 | 0.802 | 0.003 | 0.774 | 0.003 | 0.770 | 0.004 | 0.775 | 0.003 | 0.748 | 0.004
treatment

Male
reproductive
disfunction
treatment

0.733 | 0.004 | 0.746 | 0.004 | 0.722 | 0.004 | 0.736 | 0.004 | 0.742 | 0.004 | 0.715 | 0.004

Phobic
disorders 0.660 | 0.095 - - - - 0.346 | 0.279 - — — —
treatment

Fibrinogen
receptor 0.533 | 0.033 | 0424 | 0.073 | 0.380 | 0.092 | 0.499 | 0.044 - - - -
antagonist

Tumour necro-
sis factor alpha
release
inhibitor

0.493 | 0.009 | 0.469 | 0.009 | 0.477 | 0.009 | 0.456 | 0.010 | 0.540 | 0.007 | 0.524 | 0.007

Thiol protease

inhibitor | 04°1 | 0.016 | — - - - - - - - - -

Anticonvulsant| 0.440 | 0.050 | 0.345 | 0.092 - - 0.314 | 0.112 - - — -

Dysmenorrhea

0.392 | 0.002 | 0445 | 0.002 | 0.392 | 0.002 | 0.410 | 0.002 | 0.480 | 0.002 | 0.410 | 0.002
treatment

Antiasthmatic | 0.426 | 0.041 | 0.567 | 0.019 | 0.579 | 0.018 | 0.541 | 0.022 | 0.611 | 0.014 | 0.615 | 0.014

Interleukin

- 0.377 | 0.004 | 0416 | 0.004 | 0.361 | 0.004 | 0.383 | 0.004 | 0.566 | 0.003 | 0.488 | 0.003
2 antagonist

Platelet
aggregation | 0.370 | 0.027 | 0.388 | 0.023 | 0.399 | 0.021 | 0.416 | 0.018 | 0.434 | 0.015 | 0.442 | 0.014
inhibitor

Antiallergic | 0.390 | 0.056 | 0.501 | 0.028 | 0.528 | 0.024 | 0.495 | 0.029 | 0.581 | 0.017 | 0.591 | 0.016

HIV
attachment 0.321 | 0.034 | 0.387 | 0.014 | 0.375 | 0.017 | 0.305 | 0.042 | 0.320 | 0.035 | 0.315 | 0.037
inhibitor

Interferon

. 0.335 | 0.049 - - - - - - - — _ _
alpha agonist

CYP2C8

inhibitor 0.382 | 0.138 - - - - - - 0.312 | 0.214 — -

Kidney
function - - 0.382 | 0.182 - - 0.321 | 0.232 - - - -
stimulant

Gluconate 2-
dehydrogenase
(acceptor)
inhibitor

- - - - 0.398 | 0.300 - - - - - -
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1 2 3 4 5 6 7 8 9 10 11 12 13
CypzH - - - ~ | 0360 | 0270 | - - - - - -
substrate

Platelet de-
rived growth
factor receptor - - - - - - - - 0.480 | 0.036 | 0.389 | 0.079
kinase inhibi-
tor
GABA
receptor - - - - - - - - - - - -
agonist
Antiinflammat 3 3 3 3 3 3 3 3 3 3 3 3
ory
49 4h 4i 4j 4k 41
H,C__CH, ° Flhc - ‘ - ) _ FHp ° A HJC/O ° = ]
R ) N WS He® 9 F | \Q N/©/ \© N
sioogea | % 0T | O o P el dsead i dv ey
activity oo St R ro oL I
Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi Pa Pi

Antineurotic | 0.690 | 0.043 | 0.662 | 0.052 | 0.716 | 0.036 | 0.803 | 0.016 | 0.419 | 0.151 | 0.592 | 0.074

Erectile
dysfunction | 0.763 | 0.004 | 0.777 | 0.003 | 0.751 | 0.004 | 0.736 | 0.004 | 0.740 | 0.004 | 0.713 | 0.004
treatment

Male
reproductive
disfunction
treatment

0.713 | 0.004 | 0.726 | 0.004 | 0.703 | 0.004 | 0.706 | 0.004 | 0.710 | 0.004 | 0.687 | 0.004

Phobic
disorders 0.476 | 0.187 - — - - — - — _ _ _
treatment

Fibrinogen
receptor 0.353 | 0.106 - - - - - - - — _ _
antagonist

Tumour necro-
sis factor alpha
release
inhibitor

0.512 | 0.008 | 0.493 | 0.009 | 0497 | 0.008 | 0.468 | 0.010 | 0.542 | 0.006 | 0.527 | 0.007

Thiol protease

inhibitor 0.393 | 0.024 - - - - 0316 | 0.111 - - — -

Anti-

0.431 0.053 0.338 0.097 - — - — — — _ _
convulsant

Dysmenorrhea

treatment 0.375 | 0.002 | 0414 | 0.002 | 0.376 | 0.002 | 0.385 | 0.002 | 0.432 | 0.002 | 0.385 | 0.002

Antiasthmatic | 0.409 | 0.045 | 0.541 | 0.022 | 0.557 | 0.020 | 0.510 | 0.026 | 0.575 | 0.018 | 0.583 | 0.017

Interleukin

- 0.362 | 0.004 | 0.392 | 0.004 | 0.347 | 0.004 | 0.361 | 0.004 | 0.522 | 0.003 | 0.448 | 0.003
2 antagonist

Platelet aggre-
gation 0.332 | 0.038 | 0.343 | 0.034 | 0.359 | 0.029 | 0.369 | 0.027 | 0.383 | 0.024 | 0.396 | 0.021
inhibitor

Antiallergic | 0.383 | 0.058 | 0.487 | 0.030 | 0.513 | 0.026 | 0.477 | 0.033 | 0.554 | 0.020 | 0.566 | 0.019

HIV
attachment 0.337 | 0.028 | 0.397 | 0.012 | 0.385 | 0.014 | 0.325 | 0.033 | 0.339 | 0.027 | 0.333 | 0.029
inhibitor
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1 2 3 4 5 6

7 8 9 10 11 12 13

Interferon
alpha agonist

CYP2C8

inhibitor | 0331 | 0192 | - - -

Kidney
function - - - - -
stimulant

Gluconate
2-dehydro-
genase (accep-
tor) inhibitor

CYP2H
substrate

Platelet derived
growth factor
receptor kinase
inhibitor

0.348 | 0.112 | 0.321

0.139

0.345 | 0.114 | 0510 | 0.028 | 0.426 | 0.058

GABA
receptor
agonist

0.317 | 0.025 | 0.313 | 0.026 -

Antiinflammat
ory

0.301

0.159 - —

0.306 | 0.155 | 0.308 | 0.153

Results of investigation in silico by GUSAR
software gave the possbility to predict acute toxicity
values for different routes of administration of 4-aryl-
5-ox0-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-8-car-
boxamides 4a-lI (Table 3). The values LDsy, by oral
administration were between 511 to 1795 mg/kg, by

subcutaneous — 1057 to 3045 mg/kg. The values LDsg
by intravenous administration were between 94 to
215 mg/kg, and by intraperitoneal — were between 315
to 769 mg/kg. The data obtained indicate that com-
pounds 4a-l are slightly toxic (class 4) or practically
nontoxic (class 5) [24, 26].

Table 3
The values of acute toxicity of 4-aryl-5-oxo0-4,5-dihydro[1,2 4]triazolo[4,3-a]quinazoline-8-carboxamides 4a-1 [26]

Compound L Dso, mo/kg i _
code R Oral Subcutaneous Intravenous admin- Intraperitoneal
administration administration istration administration

4a R1=Ph; R2=i-CsH;; 633 1361 94 425

4b R1=Ph; R2=4-MeBn 1795 1798 143 497

4c R1=Ph; R2=4-MeOBn 512 1057 177 654

4d R1=Ph; R2=Ph(CH,); 998 1469 121 456.

4e R1=Ph; R2=3-MePh 995 1695 210 507

4f R1=Ph; R2=3-MeOPh 970 1840 202 672

49 R1=4-FPh; R2=i-CsHy; 693 1393 115 455

4h R1=4-FPh; R2=4-MeBn 1119 1686 216 651

4i R1=4-FPh; R2=4-MeOBn 603 3543 148 341

4j R1=4-FPh; R2=Ph(CH,); 805 1760 189 316

4k R1=4-FPh; R2=3-MePh 1668 2045 186 769

41 R1=4-FPh; R2=3-MeOPh 589 1763 187 353

7. Conclusions

According to the result of computer prediction of
the biological activity spectrum and acute toxicity of 4-
aryl-5-oxo-4,5-dihydro[1,2,4]triazolo[4,3-a]quinazoline-
8-carboxamides the selection of slightly toxic or non-
toxic substances with the potential antineurotic activi-
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ty, and perspective for male reproductive and erectile
dysfunction treatment has been performed.
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SYNTHESIS OF THE ROW OF NEW FUNCTIONAL DERIVATIVES OF
7-ARYLALKYL -8-HYDRAZINE THEOPHYLLINES

© D. Korobko

Hydrazine functional derivatives are widely used in medical practice as remedies applied for pharmacotherapy
of depression, infection diseases, hypertension, diabetes, etc. It is worth mentioning that among obtained 7-R-8-
hydrazine derivatives of 1,3-dimethylxantine promising substances have been identified. Due to the fact that lit-
erature sources display only results of occasional studies of the reactions between 7-R-8-hydrazine theophyllines
and mono- or dicarbonyle substances, the use of other keto reagents for xanthine bicycle at 8" position function-
alization will allow to explore synthetic potential of the last one, and with high probability may lead to obtaining
original biologically active substances.

Aim. To study types of reaction between 8- hydrazinyl-1,3-dimethyl-7-aryl alkyl-1H-purine-2,6(3H,7H)-diones
and a number of carbonyl containing reagents.

Methods. A nucleophilic addition reaction followed by dehydration or ethanol splitting was used, as well as the
complex of the modern analysis methods to confirm the structure and individuality of the synthesized substances.
Results. Different directions of 8-hydrazinyl-1,3,-dimethyl-7(fenetyl-, 3-phenylpropyl-, 3-phenylalyl)- 1H-purine-
2,6(3H,7H)-diones chemical transformations in reactions with the appropriate carbonyl containing compounds
have been studied experimentally. The structure of synthesized substances was confirmed by chromatog-
raphy/mass and *H NMR spectroscopy.

Conclusion. The group of 7-arylalkyl-8-(3,5-R,R;-pyrazole-1-yl)theophyllines, consisting of two functionally
substituted bioactive heterocycles, has been synthesized by reaction between initial substances and selected
mono- and dicarbonyl compounds

Keywords: synthesis, 7,8-disubstituted of 1,3-dimethylxantine, hydrazine derivatives, spectral analysis methods

DyYHKYIOHANbHI NOXIOHI 2I0pa3uHy HAOYIU WUPOKO20 3ACMOCY8AHHA 8 MeOUYHIll NpaKkmuyi K HiKapcuKi 3acoou
onsa apmaxokoperyii denpeciu, iHQEKYIIHUX YPadCeHb, 3aNaTbHUX NPOYecis, 2iNepmenH3UusHUX CIMaHis, yyKpo-
6020 Oiabemy mowo. Bapmo 3asnauumu, wo ceped exce oodepoicanux 1-R-8-ciopasunonoxionux 1,3-
OUMEMUTKCAHMUHRY MaKoxC [0eHmupiKosani nepcnekmusHi y @apmakonociyHomy 6iOHOWleHHi cyOCcmanyii.
Ockinbku 3 aimepamypu 8i00Mo uwe npo cnopaoudni 0ocuiodcennsn 63aemodii 1-R-8-ciopasunomeodpininie 3
MOHO- ma OUKAPOOHLIGHUMU CROTYKAMU, BUKOPUCIAHHSL IHUUX KeMOBMICHUX peazeHmis 3 Memor (yHKyionanizayii
8 nonooicenns kcanmuno6020 OIYUKTY 00360UMb He MITbKU GUEYUIMU CUHIMEMUYHUL NOMEHYIA OCMAHHbLO2O, Ajle
MOJiCe 3 BUCOKOI BUPOIOHICIIO NpU3Becmu 00 00EPIHCAHHSA HOBUX OIONIOSTUHO AKMUBHUX PEUOBUH.

Mema. Jlocnioumu nanpsmxu 63aemo0ii 8-2iopaszunin-1,3-oumemun-7-apunanxin-1H-nypun-2,6(3H,7H)-0ionie 3
PAOOM KapOOHINIBMICHUX peacenmis.

Memoou. Buxopucmaro peaxyito HyK1eoQinbH020 NPUEOHAKHHA 3 HACIYNHOIO 0e2iopamayicio 4y 8ioujenieHHAM
emaHony, a MaKo’C KOMIIAEKC CYYACHUX CHEKMPALbHUX MemOOi8 anHanizy Ol NiOmeepodlceHHs CIMpYKmypu i
iHOUBIOYANLHOCMI CUHME308AHUX PEUOBUH.

Pesynomamu. Excnepumenmanvio 6CMAHOGIEH] OKpeMi HANPIMKU XIMIUHUX nepemeopenv 8-2iopaszumin-1,3-
oumemun-1-(penemun-, 3-gpeninnponin-, 3-gpeninanin)-1H-nypun-2,6(3H,7H)-0ionie ¢ peaxyisx 3 ionogionumu
KapboHinemicHumu cnoaykamu. CmpyKmypy CUHME308aAHUX Peyo8UH NIOMBEPONHCEHO OAHUMU XPOMAMO-MAC-
ma *H AMP-cnexmpis.

Bucnoexu. Pso 7-apunanxin-8-(3,5-R,Ry-nipazon-1-in)meopininis, wo cxradaromovcsi 3 060X (QYHKYIOHAIbHO-
3aminyenux OIOaKMUGHUX 2eMEPOYUKILIB, CUHME306AHT ULIAXOM 63AEMOOLL BUXIOHUX PEYOBUH 3 OKPEMUMU Npeo-
CMABHUKAMU MOHO- MA OUKAPOOHINbHUX CHOLYK

Knrouosi cnosa: cumumes, 7,8-ousamiugeni 1,3-0umemunkcanmuny, NOXiOHI 2iOpasuny, CNeKmpaibHi Memoou
aHanizy
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