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The reaction of 6-R-3-(2-aminophenyl)-1,2,4-triazin-5-ones (2) with carbon bisulphide leads to
formation of potassium salts of 3-substituted 6-thio-6,7-dihydro-2H-[1,2,4]triazino[2,3-c]qui-
nazoline-2-ones in the presence of potassium hydroxide or its “synthetic equivalent” potassium
ethylxanthogenate in alcohols. Their alkylation with chloracetic acid snd its sunstituents occurs
regioselectively. The structure of the compounds synthesized was confirmed by spectral data
and X-ray diffraction analysis. The antimicrobial and antifungal activity of the compounds
synthesized was tested against Escherichia coli, Aspergillus niger, Mycobacterium luteum,
Candida albicans and Candida tenuis.

E®EKTUBHUA CUHTE3 3-R-6-TIO-6,7-ANrAPO-2H-[1,2,4]TPUABUHO[2,3-c]-XIHA3OJ1IH-2-
OHIB TA iX NOXIAHNX, AHTUBAKTEPIAJIbHA TA AHTUDYHIIUNOHA AKTUBHICTb

I.r.bepecr, O.K0.Bockob6oiiHik, C.l.KoBaneHko, P.C.CuHsk, I.B.OmenbyeHko, O.B. LUnwikiH, 0.3.Ko-
maposcbka-lopoxHsaseuyb, B.l.HoBukoB

Peakuisa 6-R-3-(2-amiHo¢eHin)-1,2,4-tpnasnH-5-oHoB (2) 3 cipkoByrnewuemM B eTaHOJli y NnpUcyT-
HOCTI Kanito rigpokcuay abo oro “CUHTETUYHOIro €KBIBaJIeHTYy” — Kallilo eTW/IKCaHTOreHarty y
crnupTax npu3BoANTb O YTBOPEHHSI KaJslieBux coJsieri 3-3amiwjeHunx 6-tio-6,7-gurippo-2H-
[1,2,4]TpnasunHo[2,3-c]xiHa3oniH-2-oHiB. AnkinyBaHHS KanieBux conevi 3-R-6-T1io-6,7-gurigpo-
2H-[1,2,4]Ttpna3nHo[2,3-c]xiHa30iH-2-0HIiB XJIOPOLTOBOIO KUCJIOTOIO Ta ii 3amMilleHnMu rnpoxo-
AnTb S-periocenekTnBHo. CTPyKTypa CUHTE30BaHUX CrOJIYK NigTBepA)XeHa CrieKkTpasbHuUMu i
PEHTreHOCTPYKTYPHUMU MeTogaMu aHanidy. AHTub6akrtepianbHa i aHTUQYHriungHa aKTUBHICTb
CUHTEe30BaHMX cnosiyk BuB4eHa Ha Escherichia coli, Niger Aspergillus, Mycobacterium luteum,
Candida albicans i Candida tenuis.

ODODEKTUBHBIA CUHTE3 3-R-6-TUO-6,7-ANTMAPO-2H-[1,2,4]TPUABUHO[2,3-c]-XUHA30-
JINH-2-OHOB U Er0 NPOU3BOA4HbIX, AHTUBAKTEPUAJIbHASI U AHTUDYHINMLIMOHASI AKTUB-
HOCTb

Ir.r.bepecr, A.K0.BockoboiiHnk, C.U.KoBaneHko, P.C.CuHsik, U.B.Omenb4yeHko, O.B.LUNLIKNH,
E.3.Komaposckasi-lTopoxHsisey, B.IM.HoBukoB

Peakuuns 6-R-3-(2-amuHopeHunn)-1,2,4-tpnasnH-5-oHoB (2) ¢ cepoyriepogoM B 3TaHOJie B
NPUCYTCTBUN Kanns ruapoKcuna nin ero “cuHTeTn4eckoro 3KkBUBaJieHTa” — KaJinsi 3TUJIKCaHTO-
reHara B cnupTax NnPUBOAUT K 06pa30BaHUNIO KasineBbix coseli 3-3ameLyeHHbIx 6-tno-6,7-aurng-
po-2H-[1,2,4]tpnasnHo[2,3-C]XnMHa30/INH-2-0HOB. AJIKWINPOBaHue KasnumeBbix coseii 3-R-6-Tuno-
6,7-gaurngpo-2H-[1,2,4]tpna3nHo[2,3-c]xnHa3051mH-2-0OHOB XJIOPYKCYCHOW KUCJIOTOW N ee 3a-
MeLYeHHbIMU NMPoXoanT S-pernocesiekTuBHo. CTpyKTypa CUHTEe3UPOBaHHbIX COeANHEHUN noa-
TBep)XXAeHa CreKTpasibHbIMU U PeHTreHOCTPYKTYPHbIM MeTogaMu aHann3a. AHTnbakTepunanbHas
n aHTNOYHrMUMaHass akTUBHOCTb CUHTE3UPOBaHHbIX coeaunHeHn nay4yeHa Ha Escherichia coli,
Niger Aspergillus, Mycobacterium luteum, Candida albicans n Candida tenuis.

Methods of synthesis of the [1,2,4]triazino[4,3-
c]quinazoline systems and their isomer [2,3-c]-seria
comes to the successive building-up of pyrimidine and
triazin heterocycles [1, 2] formation of triazine het-
erocycle on quinazoline framework [3-9] or pyrimidi-
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ne heterocycle on triazin framework [10-13]. The last
way provides possibility of synthesis of 6-mono (1.3)
and 6-disubstituted (1.4) of [1,2,4]triazino[4,3-c]qui-
nazoline by the treatment of 1-alkyl-3-(2-amino-
phenyl)-1,4,5,6-tetrahydro-[1,2,4]triazines (1.1) with



XypHan opr. Ta ¢papm. ximii. — 2010. — T. 8, Bun. 3 (31)

ﬁN/R /R
R2 !

R,R,CO
R1ﬁ/N =N '

R3-C(O)C —’ R3

< HN_ _N —> HN /N
HN 1.2 N
14 1.3

_R ‘/\N/R
|

R=Alk; R1=H, Alk; R2=Alk, Ar, Het; R3=Ph, 2-F-Ph, 4-F-Ph, 4-MePh,

4-NCPh, 3-BrPh, 4-BrPh, 3,4,5-(OMe),Ph, 3,4-Cl,Ph
Scheme 1

aliphatic, aromatic and heterocyclic aldehydes and
ketones, aromatic or heterocyclic acids chloroanhy-
drides (Scheme 1).

Proceeding with the research of development the
insufficiently known heterocyclic systems, namely
[1,2,4]triazino[2,3-c]quinazolines and their isomer
[4,3-c]-seria [6, 8, 9], we have investigated reactivity
of 6-R-3-(2-aminophenyl)-1,2,4-triazin-5-ons to so-
me dielectrophils. A fortiori, 6-substituted triazinoqui-
nazolines have shown antidepressive, anorectic, anti-
inflammatory, analgetic, antibacterial and other types
of activity [1, 2, 5, 10-21].

6-R-3-(2-aminophenyl)-1,2 4-triazin-5-ones (2) —
1,5-NCCCN binucleophils, which due to the presence
of amide bond are inclined to imido-imidolic tauto-
merism and can exist in two tautomeric forms: 2 H (A)
and 4H (B). Consequently, after heterocyclisation
both S-triazino[2,3-c]quinazolines and their isomer
[4,3-c]-seria could possible be obtained. So, investiga -
tion of the reaction of 6-R-3-(2-aminophenyl)-1,2,4
triazin-5-ones (2) with dielectrophils, namely carbon
bisulphid and it’s “synthetic equivalent” potassium
xantogenate was in fact interestingly.

Synthesis of potassium salts 3 was conducted by
two methods: firstly, by treatment of compounds 2
with carbon bisulphid in ethanol in presence of potas-
sium hydroxide (method A), secondly, by interaction
of compounds 2 with potassium xantogenate in the
propanol-2 (method B, Chart 2). In the result it was
shown that the last method of synthesis had several
advantages: simplicity of conduction, high yields and

a) CS,, KOH, EtOH

b) KSC(S)OC,Hj, i-PrOH

c) H,0, HCI

d) H,0, NaOH or EtOH , EtONa; CICH,COR,
e) H,0, NaOH or EtOH, EtONa, CICH,COR,

5-a-g;
6a, 6¢,
6d, 6e

Scheme 2

purity of products. The proper potassium salts 3 were
converted into thions 4 by addition of hydrochloric
acid to pH 3-4 in water solution to confirm their
structure (Scheme 2).

Alkylation of potassium salts 3 by chloracetic acid
and its substituted went smoothly with formation of
acids 5, esters 6 and amides 7 in ethanol or aqueous-
ethanolic solution in presence of basic reagents (Chart
3). Compounds 5, 6 were also derived by alkylation of
proper thions 4 (Scheme 2). In addition, esters 6 were
got by the oncoming synthesis, namely, esterefication
in the conditions of acid catalysis (method A) and in
the presence of thionylchloride (method B). It was
necessary to notice that the last method provided
quantitative yields and was more convinient in reali-
zation. We didn’t succeed in getting amides 7 by the
aminolysis of the proper ethers 6 because of law
electrophilic properties of carboxyl group.

The structure of thions 4 was proved by the element
analysis and spectral data. In the LC-MS specta of
thions 4 the positive ions [M+1] and [M+3] were
registered, characterizing “isotopic shape” of sulphur
and confirming the expected molecular weight of
compounds 4. In "H NMR spectra of compounds 4
the law field singlet of protons of thioamide group was
registered at 13.96-13.83 ppm., and signals of triazi-
noquinazoline protons were shown with the proper
chemical shifts and multiplicity (H-11 (d),l H-9 (1),
H-10 (d) and H-8 (d)) [8, 9]. Appearance in 3C NMR
spectra of compounds 4 characteristic signals of de-
coupled atoms of C-6 at 171.05-168.79 ppm con-
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Fig. Structure of 5a according to X-ray diffraction data.

firmed the formation of the new heterocyclic system,
and also considerably differentiated them from sub-
strates 2 [22].

LC-MS spectra of compounds 5, 6 and 7 were
characterlsed by the positive ions [M+1]" and
[M+3]", and some of them (5d, 5f) — by fragment
ion [M— CHzCOOH] In '"H NMR spectra of com-
pounds 5, 6 u 7 bemdes signals of triazinoquinazoline
cycle, there were S-CH 2-group signals at 4.14-3.96 ppm.
It’s important that for compound 6 the signal of the
mentioned proton was overlapped by the quadruplet
of CHj of ester group. Law field singlet of carboxyl
group was registered at 13.92-12.89 ppm for com-
pounds 5, and for compounds 7 — the nonequivalent
propons of NH2-group: singlet at 7.30-7.17 ppm and
smglet in the multiplet at 7.78-7.52 ppm (H-8, H-10).

3¢ NMR spectra of compounds 5, unlike to thions
4, showed high field shift of signal C-6 to 150.66-
154.41 ppm, S-CH> group at 34.22-34.21 ppm., and
signal carboxyl group at 170.08-170.04 ppm.

Mass spectra (EI) of the thiones 4 had it’s own
features and considerably differed from the spectra of
other heteroaromatic sulfides. In this case, fragmenta-
tion of molecular ion [M+] under the electron impact
initially took place by bonds C(2) — C(3) and N(3) —
N(4) with splitting off the nitryl radical (R-CN) and
formation of ion with m/z 203, having highest intensity
in a spectrum (100-96,7%). Consequently, a triazine
cycle was exposed to destruction, and, that was im-
portant, localization of positive charge was traced on
thiobenzpyrimidine cycle. And so for [M] (m/z 203)
there was rejection of S, SH, CNS, CHNS and CNO
radicals with formation of ions with m/z 171, 170, 161,
145, 144 with proper intensities in a spectrum.

MS (EI) of acids 5, unlike to thions 4, had it’s
peculiarities. So, first fragmentation stage of [M+] the
m-deficite heteroaromatic system was carried out by
bonds C(2) — C(3) and N(3) — N(4) with localization
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of positive charge on a fragment [R—CN]+, with the
greater degree of it’s delocalization, and by formation
of the supposed fragment with m/z 261. The last one
eliminated particles of CO2, COOH and SCH>COOH
with formation of high-intensive fragmentation ions
with m/z 217 (100-75.1%), 216 (88.8-20.0%) and 171
(100-48.6%) accordingly. The second direction fragmen—
tation was related to formation of ions [M—CH2COOH] "
with m/z 243 (5a), 319 (5b), 305 (5¢), 319 (5d), 335
(5e), 333 (5f) and by destruction [M— CzCOOH] by
bonds C(2) — C(3) and N(3) — N(4). The fragmen-
tary ions formed in first and second case ejected the
easy going radicals (CH3, S, CS, CNS and CNO) with
formation of peaks with m/z 203, 185, 171, 160, 159,
145, 129 with the proper intensity in a spectrum.
Fragmentation of ethers 6 in MS (EI) was similar to
the proper acids 5. An exception was ether 6d with
emission of radical S from a fragmentary ion (m/z 218)
and formation of peak with m/z 186 with maximal
intensity in a spectrum.

The spectral data and characteristics of the 6-thio-
S-triazinoquinazoline system in MS (EI) didn’t allow
simply to differentiate [4,3-c]- and [2,3-c]-isomeric
systems. For definite confirmation of structure of the
synthesized compounds X-ray diffraction study of
compound 5a was performed (Fig.). Quinazoline frag-
ment is a planar within 0.016 A°, Triazine ring has
slightly non-planar conformation (the N(3)—C(9)—
C(8)—N(4) torsion angle is 6.1(2)°). In spite of -1
conjugation within bicyclic fragment, the N(1)=C(10)
(1.278(2) A®) and N(3)=C(9) (1.283(1) A°) bonds are
slightly shortened, and N(2)—C(10) (1.401(1) A°)
bond is elongated as compare to their mean values [23]
for isolated heterocycles (1.313 A°-1.376 A°, corre-
spondingly). Carboxylic group plane is turned with
respect to the average plane of tricyclic fragment (the
C(10)—S(1)—C(12)—C(13) torsion angle is — 66.0(1)°).
In the crystal, molecules forms centrosymmetric di-
mers due to strong intermolecular hydrogen bonds
between carboxylic groups: O(3—H(30)...0(2)’ (-x,-y,
-z+2) H:0’ 1.51(2) A°, C-H:0’ 175(2)°. These dimers
are organized in double chains along (100) crystal-
lographic direction by the stacking interaction (dis-
tance between the planes of tricyclic fragments of
neighboring molecules is 3.46 A®).

Thus, the complex of physical and chemical inves-
tigations proved that 6-R-3-(2-aminophenyl)-1,2,4-
triazin-5-ons (2) in the reaction of heterocyclisation
with carbon bisulphid or potassium ethylxantoganate
formed 3-R-6-thio-6,7-dihydro-2 H-[1,2,4|triazino[2,3-c]|
quinazoline-2-ones.

Biological tests of all compounds which were syn-
thesized showed that most of them demonstrated an
antifungal activity against Aspergillus niger. It should
be noted that antifungal action against Aspergillus niger
were characteristic for correspondent [(3-R-2-oxo-
2H-[1,2,4]triazino[2,3-c]quinazoline-6-yl)thio]acetic
acids (5), their esters (6) and amides (7). Whereas only
some potassium salts (3d, 3f, 3g) and thiones (4d, 4g)
were active according to Aspergillus niger. We noted
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that thiones (4a, 4b, 4¢) and their potassium salts (3a,
3b, 3c, 3d, 3f) displayed antimicrobial activity against
Mycobacterium Iluteum, which were comparable to
“Nystatine”. Among the derivatives 5-7 only [(3-
phenyl-2-ox0-2 H-[1,2,4]triazino[2,3-c]quinazoline-
6-yl)thio]-acetic acid amide (7¢) displayed an activity
against Mycobacterium luteum. Practically all investi-
gated compounds were inactive according to Esche-
richia coli, Candida tenuis and Staphylococcus aureus.
3-Phenyl- (3¢) and 3-(4'-methylphenyl)-6-thio-6,7-
dihydro-2 H-[1,2,4]-triazino[2,3-c]guinazoline-2-ones
(3d) were exceptions and displayed higher (3c) or
similar (3d) antibacterial activity against Staphylococ-
cus aureus in comparison with “Vancomicin” and
“Oxacillin”.

Experimental

Melting points were determined in open capillary
tubes in a Thiele’s apparatus and were uncorrected. IR
spectra (4000-600 cm” ) were recorded on a Bruker
ALPHA FT-IR spectrometer using a module for
measurmg attenuated total reﬂectlon (ATR). 'H and

C NMR spectra (500 MHz for 'H and 125 MHz for
C) were recorded on a Bruker Avance DRX-500
spectrometer with SiMe4 as internal standard in
DMSO-dg solution. LC-MS were recorded using chro-
matography/mass spectrometric system which consists
of high-performed liquid chromatograph “Agilent 1100
Series” equipped with diode-matrix and mass-selective
detector “Agilent LC/MSD SL” (atmospheric pres-
sure chemical ionization — APCI). Electron impact
mass spectra (EI-MS) were recorded on a Varian
1200 L instrument at 70 eV. The purity of all obtained
compounds was checked by "H NMR and LC-MS.
6-R-3-(2-aminophenyl)-2 H-[1,2,4]-triazin-5-on
es (2) was synthesized according to the reported
procedure [22]. Other starting materials and solvents
were obtained from commercially available sources
and used without additional purification.

General Procedure for the Synthesis of Potassium
3-R-6-thio-6,7-dihydro-2 H-[1,2,4]triazino[2,3- c]gui-
nazoline-2-ones (3a-g)

Method A. 0,76 g (10 mmol) of carbon bisulphid
was instiled with stirring to a solution of 0,56 g
(10 mmol) of potassium hydroxide in 20 ml of ethanol.
Proper 3-(2-aminophenyl)-6-R-2 H-[1,2,4]triazin-5-on
(2) (10 mmol) was added to the obtained solution and
refluxed for 4 hours. Resulted mixture was cooled,
solid was filtered and dried.

Method B. 1,60 g (10 mmol) of potassium ethyl-
xantogenate was added to the suspension of proper
3-(2-aminophenyl)-6-R-2 H-[1,2,4]triazin-5-on (2)
(10 mmol) in 20 ml of propanol-2 and refluxed for 4
hours. Resulted mixture was cooled, solid was filtered
and dried.

Potassium 3-Methyl-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3-c]guinazoline-2-ones (3a). Yield — 73,5%
(method A), 75,8% (method B). Mp — 204-206°C. IR
(cm” ) 3407, 3290 3063, 2984, 2909, 2842, 1621,
1566, 1520, 1472 1430, 1379 1337, 1298, 1264 1239,

1210, 1166, 1150, 1030, 944, 862, 766, 735, 688, 661,
636, 614; Anal. Calcd for C11H7N40SK: C, 46.79; H,
2.50; N, 19.84; S, 11.35; Found: C, 46.78; H, 2.50;
N, 19.83; S, 11.35.

Potassium 3-Benzyl-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3-c]guinazoline-2-ones (3b). Yield — 99,9%
(method A), 98,5% (method B). Mp — 248-250°C.
IR (cm” ) 3322, 3060, 3023, 2963, 2917, 2873, 2848,
1649, 1604, 1584, 1569 1531, 1479, 1467, 1451, 1434,
1393, 1373, 1347, 1294, 1271, 1236, 1212, 1171, 1148,
1123, 1066, 1031, 1020, 1000, 948, 926, 863, 841, 818,
764, 750, 692, 642; Anal. Calcd for C17H11N4OSK:
C, 56.96; H, 3.09; N, 15.64; S, 8.95; Found: C, 56.95;
H, 3.09; N, 15.66; S, 8.94.

Potassium 3-Phenyl-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3-c]guinazoline-2-ones (3c). Yield — 55,3%
(method A), 80,9% (method B). Mp > 310°C. IR
(cm” ) 1620, 1602 1570, 1524, 1493, 1474, 1463,
1432, 1371, 1345 1319 1296 1277 1253, 1232 1171,
1155, 1077, 1034, 1001, 985, 939, 856, 818, 755, 695,
656, 606; Anal. Calcd for C16H9N4OSK: C, 55.79; H,
2.63; N, 16.27; S, 9.31; Found: C, 55.78; H, 2.65; N,
16.27; S, 9.31.

Potassium 3-(4'-Methylphenyl)-6-thio-6,7-dihyd-
ro-2 H-[1,2,4]triazino[2,3- c]guinazoline-2-ones (3d).
Yield — 76,9% (method A), 77,4% (method B). Mp
> 310°C. IR (cm” ) 3079, 1620 1602, 1570, 1524,
1477, 1463, 1433, 1405, 1371, 1346 1320 1300 1278,
1246, 1233, 1172, 1112, 1075, 1035, 1023, 985, 939,
874, 855, 835, 798, 783, 755, 715, 695, 684, 660, 641,
629, 611; Anal. Calcd for C17H11N4OSK: C, 56.96;
H, 3.09; N, 15.64; S, 8.95; Found: C, 56.94; H, 3.09;
N, 15.65; S, 8.94.

Potassium 3-(4'-Methoxyphenyl)-6-thio-6,7-dihyd-
ro-2 H-[1,2,4]triazino[2,3- c]guinazoline-2-ones (3e).
Yield — 95,9% (method A), 98,9% (method B). Mp
> 310°C. IR (cm” ) 2963, 2904, 2830, 1650, 1601,
1570, 1536, 1505, 1477, 1439, 1417, 1368 1343 1315,
1297, 1280, 1261, 1254, 1232, 1168, 1133, 1075, 1029,
1018, 1008, 984, 939, 857, 837, 819, 800, 754, 724,
705, 689, 657, 635, 625, 611; Anal. Calcd for
C17H11N402SK: C, 54.53; H, 2.96; N, 14.96; S, 8.56;
Found: C, 54.53; H, 2.97; N, 14.95; S, 8.55.

Potassium 3-(3',4'-Dimethylphenyl)-6-thio-6,7-di-
hydro-2 H-[1,2,4]triazino[2,3- c]guinazoline-2-ones (3f).
Yield — 67,2% (method A), 79,5% (method B). Mp
> 310°C. IR (cm” ) 3438, 3394, 3292, 3054, 3021,
2962, 2916, 1660, 1644, 1626 1602, 1568, 1537 1524,
1475, 1432, 1393, 1369, 1347, 1295, 1274, 1254, 1232,
1185, 1167, 1126, 1078, 1013, 982, 950, 903, 890, 868,
849, 833, 756, 736, 713, 704, 688, 659, 634; Anal.
Calcd for C1gH14N4OSK: C, 57.88; H, 3.78; N, 15.00;
S, 8.59; Found: C, 57.86; H, 3.78; N, 15.02; S, 8.59.

Potassium 3-(Thienyl-2)-6-thio-6,7-dihydro-2 H-
[1,2,4]triazino[2,3- c]guinazoline-2-ones (3g). Yield —
63,4% (method A), 78,4% (method B). Mp — 244-
246 C.IR (cm” ) 3386, 3255, 3195, 3056, 3000, 2917,
2848, 1659, 1612, 1601, 1574, 1522, 1476, 1440, 1412,
1391, 1372, 1351, 1337, 1300, 1285, 1268, 1244, 1159,
1117, 1086, 1070, 1044, 983, 933, 853, 828, 789, 777,
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738, 711, 699, 685, 638, 605; Anal. Calcd for
Ci14H7N40OS2K: C, 47.98; H, 2.01; N, 15.99; S, 18.30;
Found: C, 47.97; H, 2.03; N, 15.98; S, 18.29.
General Procedure for the Synthesis of 3-R-6-thio-
6,7-dihydro-2 H-[1,2,4]triazino[2,3- c]guinazoline-2-
ones (4a-g). Potassium salt of proper 3-R-6-thio-6,7-
dihydro-2 H-[1,2,4]triazino[2,3-c]quinazoline-2-on
(10 mmol) (3) was dissolved in 20 ml of water and
acidified by addition of hydrochloric acid to pH 2-3.
Obtained solid was filtered and dried.
3-Methyl-6-thio-6,7-dihydro-2 H-[1,2,4]triazino
[2,3-c]guinazoline-2-one (4a). Yield — 98,6%. Mp —
254-256°C. IR (CM'I): 3118, 3056, 3029, 2954, 2917,
2849, 1767, 1743, 1687, 1637, 1616, 1594, 1564, 1519,
1471, 1455, 1421, 1381, 1360, 1322, 1303, 1277, 1257,
1225, 1169, 1128, 1111, 1039 1025 988 949 862,
771, 752, 716, 671, 655 623; '"H NMR: 8=2.34 (s,
3H CH3) 748 743 (m 2H, H-8, 10), 7.82 (t, 1H,
& —79 J4—14 H9) 829(d 1H J=179, H-11),
13.83 (s, 1H, NH); I3C'NMR: 5=20. 04(CH3) 118.29
(11a), 127.49 (8), 130.30 (10), 136.24 (11), 141.07 (9),
144.04 (3), 150.25 (11b), 154.72 (7a), 160.16 (2), 170,1
(6); EI MS, m/z (Itel, %) = 246 (5.8), 245 (11.4), 244
(M™, 65. 5) 205 (2.1), 204 (13.4), 203 (100.0), 198
(10. 2) 174 (10.2), 171 (7.4), 170 (12.4), 163 (4.0), 161
(35.4), 160 (6.7), 146 (2.8), 145 (76.7), 144 (21.1), 143
(22.5), 142 (5.8), 134 (13.6), 117 (8.6), 116 (9.0), 108
(6.9), 107 (7.7), 105 (8.8), 103 (11.3), 102 (35.9), 91
(6.1), 90 (42.7), 89 (5.3), 88 (5.1), 86 (11.1), 78 (5.0),
77 (8.9), 76 (15.5), 75 (23.4), 74 (5.1), 70 (10.7), 69
(10.5), 65 (8.5), 64 (27.5), 63 (19.8), 62 (5.9); LC-MS,
m/z = 245 [M+1], 247 [M+3]; Anal. Calcd for
C11HgN4OS: C, 54.09; H, 3.30; N, 22.94; S, 13.13;
Found: C, 54.07; H, 3.31; N, 22.93; S, 13.14.
3-Benzyl-6-thio-6,7-dihydro-2 H-[1,2,4]triazino
[2,3-c]guinazoline- 2 -one (4b). Yield — 99,0%. Mp —
266-268°C. IR (cm” ) 3177, 3143, 3116, 3076, 3026,
2982, 2937, 1660, 1618, 1600 1546 1514 1482, 1454,
1423, 1394, 1371, 1344, 1306, 1262, 1204, 1175, 1128,
1099, 1059, 967, 927, 8741 843 818 781 772 752,
701, 688, 667, 649, 609; '"H NMR: 3=4.05 (s 2H,
CH2C6H5) 746 717 (m, 7H, H-8, 10, 2', 3", 4, 5',
63) 778(t IH, S =79, J4—14 H 9), 825(d 1H
P =79 =12, H-11), 13.86 (s, |H, NH); 1*C
NMR: 6—36 93 (CHz) 116.03 (11a), 116 06 (8)
125.73 (10), 126.70 (11), 127.15 (4'-Ph), 128.81 (3',5'-
Ph), 129.68 (2',6'-Ph), 136.31 (9), 136.34 (1'-Ph),
137.90 (3), 152.26 (11b), 155.24 (7a), 160.25 (2),
171.05 (6); EI- MS m/z (Irel, %) = 322 (6.5), 321
(21.6), 320 (M™" 84 2), 205 (7.1), 204 (17.6), 203
(100.0), 174 (7.5), 171 (3.9), 170 (16.3), 163 (3.2), 162
(7.8), 161 (49.0), 160 (14.9), 146 (10.9), 145 (99.5),
144 (19.2), 143 (33.3), 134 (23.9), 129 (6.4), 118 (7.6),
117 (32.6), 116 (17.4), 103 (10.6), 102 (30.4), 91
(18.5), 90 (31.0), 89 (13.4), 85 (10.0), 83 (13.5), 77
(9.4), 76 (6.6), 75 (8.0), 65 (7.7), 64 (6.3), 63 (9.5),
51 (11.3), 50 (5.8); LC-MS, m/z = 321 [M+1], 323
[M+3]; Anal. Calcd for C17H12N40S: C, 63.73; H,
3.78; N, 17.49; S, 10.01; Found: C, 63.71; H, 3.77,
N, 17.50; S, 10.01.
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3-Phenyl-6-thio-6,7-dihydro-2 H-[1,2,4]triazino
[2,3- c]gulnazollne -2-one (4¢). Yield — 95,9%. Mp >
300°C. IR (cm™1): 3358, 3182, 3014, 1654, 1608 1589,
1546, 1512, 1497, 1456, 1398, 1356, 1337, 1302, 1278,
1243, 1205, 1178, 1156, 1128, 1091, 1046 1024 981,
943, 869 833 810 776, 753, 721 686 632 'H NMR:
6—761 742(m 5H H- 3, 4’ 5' 8, 10) 782(t 1H,
P =179,/ =14, H-9), 8.36-8.20 (m, 3H, H-2", &,
11,), 13.92 (s, 1H, NH); EI MS, m/z (Irel, %) = 308
(7.2), 307 (25.8), 306 (M™" 69 9), 229 (5.1), 205
(35.2), 204 (74.2), 203 (96. 7) 187 (11.1), 176 (5.8),
175 (6.3), 174 (19.1), 171 (9.6), 170 (59.5), 163 (6.4),
162 (13.9), 161 (100.0), 160 (36.6), 159 (7.7), 146
(27.2), 145 (98.6), 144 (43.2), 143 (82.0), 142 (13.8),
135 (8.0), 134 (54.3), 129 (7.3), 122 (7.3), 118 (8.0),
117 (49.2), 116 (13.9), 108 (5.0), 107 (5.4), 104 (7.4),
103 (37.1), 102 (68.7), 91 (6.8), 90 (56.3), 89 (23.1),
88 (5.7), 86 (7.1), 77 (21.6), 76 (35.4), 75 (24.1), 69
(5.9), 64 (13.2), 63 (28.6), 62 (8.6), 52 (8.3), 51 (18.2),
50 (14.9); LC-MS, m/z =291, 307 [M+1], 323; Anal.
Calcd for C16H10N4OS: C, 62.73; H, 3.29; N, 18.29;
S, 10.47; Found: C, 62.70; H, 3.30; N, 18.27; S, 10.46.

3-(4'-Methylphenyl)-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3- c]gumazolme -2-one (4d). Yield — 85,6%.
Mp > 300°C; IR (em™1): 3560, 3171, 3112, 3065, 3014,
2975, 2927, 1647, 1618, 1603, 1573, 1548, 1518, 1506,
1483, 1454, 1395, 1364 1345, 1307, 1268, 1248, 1195,
1182, 1160 1149, 1108 1081 1026 1014 961 943
886, 869 833, 810, 776 753, 721, 686, 632, 616 'H
NMR: 5=2. 39 (s, 3H CH3) 7.35 (d, 2H, J=38. 23
H-3', 5), 7.52- 743(m 2H, H-8, 10), 782(t 1H,
=79, /=14, H-9), 8.24 (d, 2H, J= 8.2, H-2’, 6)
832 (d, IH, J = 7.9, H-11), 13.88 (s, 1H, NH); 13C
NMR: 5=21.50 (CH3), 110.01 (11a), 115. 92 (8),
117.69 (10), 128.79 (2',6'-Ph), 128.93 (11), 129.06 (9,
1'-Ph), 129.19 (3',5'-Ph), 130.73 (3), 133.53 (4'-Ph),
140.24 (11-b), 150.20 (7a), 158 68 (2), 168.79 (6);
EI-MS, m/z (Irel, %) = 320 (M ™", 4.1), 205 (6.1), 204
(12.9), 203 (100.0), 171 (8.2), 170 (10.8), 163 (3.3),
161 (24.3), 160 (8.8), 149 (15.0), 146 (6.4), 145 (69.1),
144 (11.4), 143 (22.4), 134 (16.0), 129 (8.3), 119 (6.7),
118 (9.8), 117 (49.6), 116 (32.2), 103 (8.1), 102 (22.1),
97 (7.0), 91 (9.4), 90 (29.1), 89 (14.1), 85 (6.3), 83
(10.0), 77 (8.4), 76 (7.7), 75 (7.4), 73 (5.2), 71 (6.0),
69 (8.7), 64 (5.6), 63 (8.9), 60 (6.5), 57 (14.6), 56
(7.0), 55 (12.8), 51 (7.9), 50 (5.3), 45 (7.9), 43 (14.9),
41 (14.0); LC-MS, m/z = 321 [M+1], 322 [M+2];
Anal. Calcd for C17H12N40S: C, 63.73; H, 3.78; N,
17.49; S, 10.01; Found: C, 63.74; H, 3.79; N, 17.48;
S, 10.03.

3-(4'-Methoxyphenyl)-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3-c]guinazoline- 2 -one (4e). Yield — 92,5%.
Mp — 280-282°C. IR (cm™1): 3180, 3117, 3065, 3021,
2960, 2905, 2835, 1680, 1624, 1600 1551, 1522, 1508,
1485, 1432, 1390, 1360, 1344, 1304, 1259 1202, 1174,
1147, 1118, 1105, 1076, 1007, 941, 868 8511814 786,
772, 752, 724, 706 693 680 628 614 H NMR:
5=3.83 (s 3H, OCH3) 7.09 (d 2H, J—88 H-3', 5,
7.45 (m, 2H, H- 8, 10), 7.81 (t, 1H, J —79 .14—14
H-9), 833(m 3H H-11, 2, 6%), 1391 (s, 1H, NH);
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13C NMR: =55.90 (OCH3), 114.35 (3',5'-Ph), 115.81
(11a), 116.15 (8), 124.76 (10), 125.80 (11), 126.67
(1I'-Ph), 131.56 (2',6'-Ph), 136.17 (9), 137.84 (3),
148.57 (11-b), 150.88 (7a), 160.07 (2), 162.26 §r4' Ph),
171.03 (6); EI-MS, m/z (Irel, %) = 336 (M, 7.1),
205 (5.6), 204 (11. 9) 203 (100.0), 170 (9.5), 163 (3 4),
161 (25.0), 160 (7.7), 149 (6.5), 146 (6.9), 145 (69.7),
144 (11.2), 143 (24.3), 134 (21.2), 133 (47.1), 129
(7.7), 119 (11.3), 118 (7.1), 117 (19.5), 116 (5.5), 104
(6.3), 103 (20.3), 102 (20.4), 91 (6.1), 90 (29.9), 76
(9.0), 75 (6.6), 64 (7.2), 63 (8.8), 57 (5.3), 55 (6.4),
51(5.1),45(8.9), 41 (6.2); LC-MS, m/z= 337 [M+1],
339 [M+3]; Anal. Calcd for C17H12N403S: C, 60.70;
H, 3.60; N, 16.66; S, 9.53; Found: C, 60.69; H, 3.59;
N, 16.64; S, 9.54.
3-(3',4'-Dimethylphenyl)-6-thio-6,7-dihydro-2 H-
[1,2,4]triazino[2,3- c]gulnazolme-z -one (4f). Yield —
93,1%. Mp > 310°C. IR (em™1): 3246, 3192, 3119,
3070, 3033, 2969, 2923, 1674, 1656, 1618 1551, 1535,
1516, 1499, 1483, 1447, 1389, 1343, 1305, 1258, 1220,
1188, 1144, 1131, 1107 1083, 1030, 993, 958, 906
868, 854 834 773 756, 747, 711 692 682 618 'H
NMR: 6—2 28 (s, 6H 3 ,4- (CH3)2) 7.27 (d, 1H, J—
8.1, H-5"), 7.44 (m, 2H H-8, 10), 781(‘[ 1H, J =
7.9, J4—14 H-9), 808(m 2H, H-6’, ; 829(d
IH, J = 7.9, H-11), 13.9 (s, 1H, NH) C NMR:
5=20.00 (3-CH3), 20.15 (4-CH3), 115.83 (11a), 116.15
(8), 125.80 (5'-Ph), 126.73 (10), 127.38 (11), 129.95
(6'-Ph), 130.05 (3), 130.52 (9), 136.22 (2'-Ph), 136.57
(3'-Ph), 137.87 (1'-Ph), 140.55 (4'-Ph), 149.37 (11-b),
151.02 (7a), 159 98 (2), 171.05 (6); EI-MS, m/z (Irel,
%) = 334 (M™", 2.8), 205 (5.7), 204 (12 0), 203
(100.0), 171 (9. 4) 170 (10.2), 163 (2.1), 161 (26.5),
160 (7.2), 149 (18.0), 146 (9.1), 145 (77.9), 144 (14.5),
143 (28.3), 134 (19.7), 132 (7.3), 131 (41.0), 130
(19.7), 129 (14.9), 123 (6.6), 119 (7.0), 118 (10.4), 117
(33.3), 116 (93.0), 115 (11.5), 105 (5.9), 104 (7.9), 103
(22.3), 102 (25.2), 97 (9.3), 91 (8.7), 90 (19.5), 89
(15.3), 85 (5.8), 84 (5.1), 83 (11.3), 77 (16.1), 76
(10.5), 75 (9.9), 74 (5.2), 73 (13.1), 69 (6.9), 64 (7.0),
63 (10.9), 60 (13.5), 57 (22.2), 56 (8.0), 55 (16.1), 51
(11.4),50(6.1),45 (18.7), 44 (8.4), 43 (23.7); LC-MS,
m/z = 335 [M+1], 337 [M+3]; Anal. Calcd for
C18H14N40S: C, 64.65; H, 4.22; N, 16.75; S, 9.59;
Found: C, 64.67; H, 4.21; N, 16.76; S, 9.61.
3-(Thienyl-2)-6-thio-6,7-dihydro-2 H-[1,2,4]triazi-

no[2,3- c]gumazollne-Z -one (4g). Yield — 89,8%. Mp
> 300°C. IR (cm™'): 3494, 3337, 3091, 3066, 2790,
1652, 1621, 1557, 1532, 1514, 1481, 1398, 1387, 1346,
1309, 1266 1249, 1225, 1194, 1161 1110, 1090, 1065,
1047, 999, 9831 957, 933 865, 854, 799 774 750, 732,
699, 683 621; 'HNMR: 6—728(‘[ 1H, J= 44 H 4)
7.51-7.45 (m, 2H, H-8, 10), 7.83 (t, lH J= 79 H-9),
793 (d, 1H, J = 44 H- 5", 8.35- 833(m 2H, H-11,
3) 13. 96 (s 1H, NH) EI-MS, m/z (Irel, %) =312
(M™", 7.3), 205 (5 8), 204 (11.1), 203 (100.0), 171
(6.3), 170 (9.8), 163 (4.0), 161 (30.2), 160 (8.3), 149
(8.7), 146 (7.3), 145 (77.2), 144 (11.2), 143 (25.5), 134
(17.3), 129 (7.3), 119 (5.6), 118 (9.9), 117 (18.3), 116
(6.3), 109 (14.9), 103 (6.8), 102 (21.7), 97 (5.2), 95

(6.6), 90 (16.3), 83 (7.6), 76 (6.1), 75 (7.8), 73 (5.3),
71 (5.0), 70 (5.3), 69 (14.2), 64 (6.3), 63 (5.3), 60
(5.7), 58 (8.2), 57 (11.7), 55 (8.6), 51 (5.2), 45 (14.1),
43 (9.1), 41 (7.8); LC-MS, m/z=313 [M+1], 315[M+3];
Anal. Calcd for C14HgN4OS2: C, 53.83; H, 2.58; N,
17.94; S, 20.53; Found: C, 53.81; H, 2.58; N, 17.93;
S, 20.53.

General Procedure for the Synthesis of [(3-R-2-
oxo0-2 H-[1,2,4]triazino[2,3- c]quinazoline-6-yl)thio]
acetic Acids (5a-f)

Method A. Solution of 0,94 g (10 mmol) chlor-
acetic acid with 0,40 g (10 mmol) of sodium hydroxi-
de in 5 ml of water was added to solution of potassium
salt of proper 3-R-6-thio-6,7-dihydro-2 H-[1,2,4]tri-
azino[2,3-c]quinazoline-2-on (10 mmol) (3) in 20 ml
of water, refluxed for 2 hours until the neutral pH.
Then 50 ml of water was added to the resulted mixture
and filtered. A filtrate was acidified by hydrochloric
acid to pH 3. The obtained solid was filtered off and
dried.

Method B. The proper 3-R-6-thio-6,7-dihydro-
2H-[1,2,4]triazino[2,3-c]-quinazoline-2-on (5 mmol)
(4) and 0,47 g (5 mmol) of chloracetic acid was added
to solution of 0,23 g (10 mmol) of metallic sodium in
20 ml of ethanol, refluxed for 2 hours until the neutral
pH. Then 50 ml of water was added to the resulted
mixture and filtered. A filtrate was acidified by hydro-
chloric acid to pH 3. The obtained solid was filtered
off and dried.

[(3-Methyl-2-0x0-2 H-[1,2,4]triazino[2,3- c]quin-
azoline-6-yl)thio]acetic Acids (5a). Yield — 71,9%
(method A), 69,4% (method B). Mp — 238-240°C.
IR (CM'I): 2997, 2923, 2843, 2708, 2600, 1713, 1661,
1628, 1605, 1585, 1557, 1505, 1465, 1421, 1388, 1374,
1362, 1329, 1311, 1288, 1265, 1219, 1185, 1156 1133,
1104, 1045, 955, 879, 774 687 630, 610 "H NMR
5=2.36 (s, 3H, CH3), 406 (s, 2H, -S-CH»-), 7.68-
7.59 (m, 2H, H8 10), 7.93 (t, 1H, J 7.9, H-9), 841
(d, 1H, J=17.9, H 11), 12.90 (s, 1H, COOH); e
NMR: 6=18.19 (CH3), 34.21 (SCHz) 118.50 (11a),
126.00 (8), 126.76 (10), 128.01 (11), 136.02 (9), 144.09
(11b), 151.93 (3), 154.41 (6), 155.28 (7a), 160.98 (2)
170.04 (COOH); EI-MS, m/z (Irel, %) = 302 m*
2.7), 244 (5.7), 243 (30. 6) 219 (4.4), 218 (8.4), 217
(75.1), 216 (25.2), 215 (13.7), 205 (5.2), 204 (5.1), 203
(33.2), 202 (5.0), 198 (5.8), 190 (6.5), 189 (18.2), 188
(20.4), 187 (18.2), 185 (5.1), 177 (6.9), 174 (12.0), 172
(16.1), 171 (61.9), 170 (19.0), 162 (5.3), 161 (17.7),
160 (15.6), 159 (11.3), 157 (5.1), 149 (39.8), 148 (8.7),
146 (8.1), 145 (53.3), 144 (30.4), 143 (90.8), 142
(22.5), 135 (6.2), 134 (20.2), 133 (7.7), 132 (5.8), 131
(5.7), 130 (16.0), 129 (75.9), 128 (5.6), 125 (7.8), 124
(5.0), 123 (21.3), 121 (6.0), 120 (5.2), 119 (15.8), 118
(20.8), 117 (27.6), 116 (30.3), 115 (15.0), 112 (5.1),
111 (15.9), 110 (7.7), 109 (6.8), 107 (7.5), 105 (17.8),
104 (12.9), 103 (14.5), 102 (62.2), 101 (8.5), 99 (7.2),
98 (10.1), 97 (30.2), 96 (10.3), 95 (10.7), 92 (8.4), 91
(12.5), 90 (54.5), 89 (12.6), 88 (6.9), 87 (18.5), 86
(5.3), 85 (65.1), 84 (17.4), 83 (100.0), 82 (17.0), 81
(15.3), 79 (6.7), 77 (18.3), 76 (10.8), 75 (18.8), 74
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(9.2), 71 (23.7), 70 (14.7), 69 (38.0), 68 (6.6), 67 (9.1),
65 (7.4), 64 (11.6), 63 (15.9), 62 (5.7), 61 (8.1), 60
(36.9), 59 (5.5), 58 (5.6), 57 (72.4), 56 (32.6), 55
(67.7), 54 (8.2), 53 (5.5), 52 (5.8), 51 (14.6), 50 (10.0),
49 (7.1), 48 (9.8), 47 (24.6), 46 (13.6), 45 (77.0), 43
(74.3), 42 (19.6), 41 (70.6), 40 (14.6); LC-MS, m/z= 303
[M+1], 304 [M+2]; Anal. Calcd for C13H10N403S:
C,51.65; H, 3.33; N, 18.53; S, 10.61; Found: C, 51.66;
H, 3.34; N, 18.52; S, 10.61.

[(3-Benzyl-2-oxo0-2 H-[1,2,4]triazino[2,3- c]quinazo-
line-6-yl)thio]acetic Acids (5b). Yield — 85,2% (me-
thod A) 80,2% (method B). Mp — 216- 218 C. IR
(cm™): 3010, 2910, 2681, 2568, 1713, 1661, 1587,
1558, 1506, 1470 1454, 1434 1422, 1377, 1341, 1314,
1289, 1262, 1212, 1182, 1153, 1123, 1099, 1072, 1043,
1021, 959, 840, 772, 749, 695, 678, 630, 615; 'H
NMR: =4.04 (s, 2H, CH2CgHs), 4.10 (s, 2H, -
SCHy), 7.25 (s, 1H, J=7.2, H- 4'), 7.39-7.30 (m, 4H,
2',3,5,6"),7.67-7.61 (m, 2H, H-8, 10), 7.92 (t, 1H,
J= 79 H- 9) 8.41 (d, 1H, J—79 H-11),13.92 (s, 1H,
COOH); ’C NMR: 5=34.16 (SCH»), 36.84 (CH2Ph),
118.51 (11a), 126.06 (8), 126.77 (10), 127.24 (4'-Ph),
127.99 (11), 128.80 (3',5'-Ph), 129.93 (2',6'-Ph), 136.05
(1'-Ph), 135.93 (9), 144.15 (11b), 151.90 (3), 154.64
(6), 155.86 (7a), 160.45 (2), 170.08 (COOH) EI-MS,
m/z (Iel, %) = 380 (6.1), 379 (20.7), 378 (M, 80. 4)
320 (6.8), 319 (22.9), 244 (5.3), 243 (18.3), 203 (3.7),
219 (5.9), 218 (15.3), 217 (100.0), 216 (53.3), 215
(23.6), 199 (25.8), 198 (81.1), 197 (10.8), 189 (22.3),
188 (26.5), 174 (10.1), 173 (7.2), 172 (29.2), 171
(95.5), 170 (24.6), 166 (5.7), 161 (13.3), 160 (14.2),
159 (6.1), 156 (6.2), 155 (29.7), 149 (6.5), 148 (11.7),
145 (27.7), 144 (20.1), 143 (87.8), 142 (18.8), 134
(9.3), 131 (10.0), 130 (14.2), 129 (57.8), 118 (14.4),
117 (20.5), 116 (28.9), 115 (5.8), 104 (5.4), 103 (13.9),
102 (48.0), 91 (24.1), 90 (37.8), 89 (16.6), 85 (5.6),
83 (6.4), 77 (14.0), 76 (9.9), 75 (10.4), 73 (5.0), 71
(5.0), 69 (7.6), 65 (9.3), 64 (6.9), 63 (9.8), 60 (5.7),
57 (10.9), 56 (11.5), 55 (12.0), 51 (12.4), 50 (6.7), 46
(5.2),45(16.4), 43 (9.8), 41 (8.5); LC-MS, m/z= 379
[M+1], 381 [M+3]; Anal. Calcd for C19H14N403S:
C, 60.31; H, 3.73; N, 14.81; S, 8.47; Found: C, 60.30;
H, 3.72; N, 14.81; S, 8.48.

[ (3-Phenyl-2-o0x0-2 H-[1,2,4]triazino[2,3- c]quinazo-
line-6-yl)thio]acetic Acids (5¢). Yield — 75,8% (me-
thod A) 70,3% (method B). Mp — 270- 272°C. IR
(cm™: 2865 2780, 2637, 2534, 2310, 1724, 1637,
1622, 1598, 1564 1546 1502 1482 1469 1410 1387,
1345, 1315, 1286, 1267, 1217, 1180, 1170, 1139, 1106,
1085, 994, 973 943 928 9()3 854, 815 790 774, 756,
695, 663 640, 623 615 'H NMR: 6 4.14 (s 2H
—SCHz),7.66—7.58 (m, 3H H-3',4',5"),7.74-7.68 (m,
2H, H-8, 10), 7.98 (t, IH, J= 7.9, H—9), 8.28 (d, 2H,
J=8.2, H-2', 6), 8.49 (d, 1H, J= 7.9, H- 11), 12.97
(s, 1H COOH); EI MS, m/z (Irel, %) = 366 (5.9),
365 (26 2), 364 (M, 8. 4) 307 (6.5), 306 (19.1), 305
(75.4), 243 (7.0), 219 (26.7), 218 (63.5), 217 (100.0),
216 (88.8), 215 (64.3), 203 (7.6), 202 (7.8), 190 (8.0),
189 (47.2), 188 (68.3), 187 (6.6), 186 (5.7), 174 (25.8),
172 (38.3), 171 (54.0), 162 (5.5), 161 (17.3), 160
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(31.8), 159 (15.9), 155 (6.5), 148 (25.9), 146 (6.2), 145
(39.5), 144 (33.0), 143 (93.1), 142 (36.8), 134 (19.1),
130 (22.6), 129 (80.0), 118 (11.3), 117 (10.8), 116
(30.3), 115 (7.7), 104 (7.4), 103 (39.7), 102 (67.4), 91
(6.6), 90 (56.7), 89 (22.9), 88 (10.2), 77 (16.2), 76
(35.9), 75 (20.7), 64 (11.7), 63 (26.8), 62 (7.3), 56
(15.9), 52 (6.9), 51 (14.7), 50 (12.4), 46 (9.5), 45
(15.0); LC-MS, m/z = 307 [M+1], 309 [M+3]; Anal.
Calcd for C1gH12N403S: C, 59.33; H, 3.32; N, 15.38;
S, 8.80; Found: C, 59.33; H, 3.33; N, 15.37; S, 8.81.
[(3-(4'-Methylphenyl)-2-o0xo0-2 H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)thio]acetic Acids (5d). Yield —
84,9% (method A) ta 80,6% (method B). Mp —
234 236°C; IR (cm” ) 2850 2749, 2622, 2515, 1747,
1641, 1605 1588, 1576, 1561 1534, 1488 1470 1409,
1389, 1347, 1322, 1283, 1268, 1245, 1188, 1157, 1107,
1072, 1019, 993, 968, 939, 897, 857, 832, 772, 762,
715, 685, 647, 627, 1H NMR: 6=2.38 (s, 3H, CH3),
4.10 (s, 2H, -SCH»), 7.37 (d, 2H, J = 8.2, H-3', 5),
7.71-7.61 (m, 2H, H-8, 10), 7.94 (t, I1H, J=7.9, H-9),
8.20 (d, 2H, J = 8.2, H-2’, ¢’), 8.44 (d, IH, J=17.9,
H-11), 12.93 (s, 1H, COOH); EI-MS, m/z (Itel, %)
= 379 (3.0), 320 (7.8), 319 (25.3), 219 (11.8), 218
(28.6), 217 (87.7), 215 (28.6), 204(7.3), 203 (39.6),
189 (35.6), 188 (34.6), 187 (6.7), 177 (8.5), 174 (12.2),
172 (20.0), 171 (100.0), 170 (26.2), 166 (5.8), 161
(18.3), 160 (16.3), 159 (6.5), 149 (8.3), 148 (12.3), 145
(41.3), 144 (20.9), 143 (90.7), 142 (17.0), 134 (14.2),
131 (5.3), 130 (13.0), 129 (52.4), 119 (8.7), 118 (15.2),
117 (18.0), 116 (31.8), 115 (5.4), 103 (14.7), 102
(38.6), 91 (10.2), 90 (35.0), 89 (15.7), 88 (8.7), 77
(13.4), 76 (9.3), 75 (10.7), 73 (7.2), 69 (7.2), 65 (5.7),
64 (7.3), 63 (10.6), 60 (7.7), 58 (7.0), 57 (9.6), 56
(10.9), 55 (7.8), 51 (9.9), 50 (5.0), 45 (18.4), 43 (13 0),
41 (8.4); LC-MS, m/z= 321 [M— CH2COOH] ¥, 379
[M+1], 381 [M+3]; Anal. Calcd for C19H14N4O3S:
C, 60.31; H, 3.73; N, 14.81; S, 8.47; Found: C, 60.32;
H, 3.73; N, 14.81; S, 8.49.
[(3-(4'-Methoxyphenyl)-2-o0x0-2 H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)thio]acetic Acids (5¢). Yield —
77,4% (method A), 70,3% (method B). Mp — 238-
242 C.IR (cm” ) 2998, 2915, 2835, 2603, 2469, 2310,
2144, 1729, 1632, 1600, 1576, 1559, 1532, 1482, 1455,
1417, 1380, 1337, 1313, 1287, 1270, 1232, 1172, 1156
1139, 1106, 1069, 1016 984, 940 884, 838, 811 785,
770, 721, 7()1 679 635 619 'H NMR 6 3. 84 (s
3H, OCH3) 4 10 (s, 2H, -SCH?>), 7.11 (d, 2H, J=8.8,
H—3', 5", 7.72-7.60 (m, 2H, H-10, 8), 7.93 (t, lH,
J=7.9, H-9), 8.34 (d, 2H, J=8.8, H-2’, 6)3, 8.44 (d,
1H, J=7.9, H-11), 12.89 (s 1H, COOH) C NMR:
6—34 22 (SCH2), 55.94 (OCH3) 114.45 (3',5'-Ph),
118.21 (11a), 124.27 (8), 126.00 (10), 126.84 (1'-Ph),
128.04 (11), 131.70 (2',6'-Ph), 135.90 (9), 144.04
(11b), 148.79 (3), 150.66 (6), 154.63 (7a), 160.20 (2),
162.55 (4'- Ph) 170.08 (COOH); EI-MS, m/z (Irel, %)
=394 (M ™", 5.5), 335 (9.4), 219 (5.3), 218 (13.1), 217
(100.0), 216 (20.0), 215 (11.0), 199 (8.9), 198 (17.3),
189 (13.1), 188 (16.1), 187 (9.0), 185 (5.3), 174 (6.5),
173 (7.5), 172 (25.6), 171 (53.1), 170 (12.8), 161 (5.9),
160 (6.5), 159 (7.7), 155 (13.1), 148 (5.9), 145 (21.8),
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144 (11.0), 143 (44.9), 142 (9.7), 134 (13.3), 133
(84.4), 130 (10.6), 129 (38.2), 119 (5.1), 118 (8.7), 117
(7.9), 116 (9.2), 111 (5.4), 104 (5.7), 103 (18.3), 102
(22.4), 98 (7.1), 97 (15.5), 96 (6.2), 95 (11.6), 90
(28.9), 87 (5.0), 85 (10.8), 84 (13.4), 83 (6.4), 82 (8.5),
81 (8.3), 76 (7.2), 73 (15.7), 71 (8.1), 69 (13.8), 67
(7.2), 60 (15.2), 57 (28.6), 56 (11.4), 55 (18.8), 45
(27.2), 43 (19.2), 41 (14.3); LC-MS, m/z = 395 [M+1],
397 [M+3]; Anal. Calcd for C19H14N404S: C, 57.86;
H, 3.58; N, 14.21; S, 8.13; Found: C, 57.85; H, 3.54;
N, 14.20; S, 8.12.

[(3-(3',4'-Dimethylphenyl)-2-o0xo0-2 H-[1,2,4]triazi-
no[2,3-c]quinazoline-6-yl)thio]acetic acids (5f). Yield —
84,4% (method A), 80,9% (method B). Mp — 226-
228 C.IR (cm” ) 2955, 2910, 2885, 2846, 2739, 2636,
2517, 1734, 1631, 1581, 1560, 1542, 1503, 1485, 1469,
1411, 1390, 1342, 1320, 1266, 1249, 1183, 1157, 1117,
1080 1046, 1026 1016 990, 957, 898 888 870 834,
786, 773 757 710 686 640, 610 'H NMR 6—2 31
(d, 6H J 4 1, 3,4- (CH3)2) 4. 11 (s, 2H, S-CH»y),
7.33 (d, 1H, J= 8.1, H-5"), 7.72-7.64 (m, 2H, H-10,
8), 7.95 (t, 1H, J=7.9, H-9), 8.04 (d, 1H, J=8.1,
H-6’), 8.07 (s, 1H, H-2"),8.46 (d, 1H, /=79, H-11),
12.99 (s, 1H, COOH); EI-MS, m/z (Irel, %) = 393
(1.0), 333 (10.5), 219 (7.0), 218 (15.6), 217 (100.0),
216 (26.1), 204 (6.7), 203 (45.4), 189 (13.7), 188
(17.2), 174 (6.8), 173 (6.0), 172 (10.7), 171 (48.6), 170
(12.8), 161 (16.9), 160 (8.9), 159 (5.4), 149 (6.7), 148
(5.8), 146 (5.5), 145 (31.0), 144 (12.4), 143 (45.2), 142
(7.5), 134 (14.2), 130 (12.8), 129 (24.7), 119 (6.7), 118
(15.1), 117 (11.6), 116 (34.6), 115 (6.7), 103 (11.4),
102 (19.7), 91 (7.6), 90 (13.8), 77 (8.5), 76 (5.0), 75
(5.1), 73 (5.9), 69 (6.2), 63 (5.4), 60 (6.2), 57 (8.8),
56 (6.8), 55 (8.2), 45 (11.4), 43 (10 4), 41 (8.7);
LC-MS, m/z= 335 [M— CHzCOOH] , 393 [M+1],
395 [M+3]; Anal. Calcd for C20H16N4O3S: C, 61.21;
H, 4.11; N, 14.28; S, 8.17; Found: C, 61.23; H, 4.13;
N, 14.29; S, 8.18.

General Procedure for the Synthesis of [(3-R-2-
oxo-2 H-[1,2,4]triazino[2,3- c]quinazoline-6-yl)thio)
acetic Acids Esters (6a-e¢)

Method A. The solution 1,22 g (10 mmol) of chlor-
acetic acid ethyl ester in 20 ml of of ethanol was added
to the potassium salt of the proper 3-R-6-thio-6,7-di-
hydro-2 H-[1,2,4]triazino[2,3-c]-quinazoline-2-ones
(10 mmol) (3), refluxed during 2 hours. Then 50 ml
of water was added to the resulted mixture and filtered.
The obtained solid was dried.

Method B. The solution of 0,23 g of metallic sodium
(10 mmol) in 20 ml of ethanol was added to the proper
3-R-6-thio-6,7-dihydro-2 H-[1,2,4]triazino|2,3-c]-qui-
nazoline-2-ones (4) (10 mmol) and 1,22 g (10 mmol)
of chloracetic acid ethyl ester, refluxed for 2 hours.
Then 50 ml of water was added to the resulted mixture
and filtered. The obtained solid was dried.

Method C. 1,0-1,5 ml of the concentrated sulphuric
acid was added to the proper [(3-R-2-oxo0-2H-
[1,2,4]triazino[2,3-c]quinazoline-6-yl)thio]acetic acid
(0,01 Mol) (6) dissolved in 10 ml of ethanol and
refluxed on the water bath at 80°C during 5-6 hours.

Resulted mixture was cooled, poured into the satu-
rated solution of sodium hydrocarbonate. The ob-
tained solid was filtered and dried.

Method D. 0,54 ml of thonylchloride (0,075 Mol)
and 1 drop of DMF was added to the proper [(3-R-
2-ox0-2 H-[1,2,4]triazino[2,3- c]quinazoline-6-yl)thio]
acetic acid (0,005 Mol) (6) in 10 ml of ethanol. and
refluxed on the water bath at 80°C during 5-6 hours.
Resulted mixture was cooled, poured into the satu-
rated solution of sodium hydrocarbonate. The ob-
tained solid was filtered and dried.

[(3-Methyl-2-0x0-2 H-[1,2,4]triazino[2,3- c]quin-
azoline-6-yl)thio]acetic Acid Ethyl Ester (6a). Yield —
86,4% (method A), 71,9% (method B), 83,7% (me-
thod C) 89,7% (method D). mp — 154- 156 C. IR
(cm” ) 3105 2985, 2919, 1734, 1663, 1628, 1582,
1555, 1504, 1465 1431, 1376, 1361, 1338, 1307, 1283,
1262 1223, 1206 1190 1150, 1130 1104, 1043 1022,
952, 897 856 811 770, 698 684 628 607 HNMR
o=1.22 (1, 3H J—7l S= 18 CHzCH3) 2.36 (s,
3H, CH3), 4.21-4.11 (m 4H, CH)CH3, S CH3-)
768 7.59 (m, 2H, H-8, 10), 793(t 1H, & =17.9, fl
= 1.6, H-9), 841(d 1H J= 78 H-11); EI-MS, m/z
(Irel, %) = 331 (2.0), 330 (M, 7.8), 289 (2.8), 244
(14.4), 243 (56.2), 219 (1.3), 218 (6.9), 217 (28.8), 216
(100.0), 215 (38.8), 204 (1.7), 203 (8.7), 199 (6.1), 189
(1.6), 188 (3.8), 187 (1.3), 186 (2.0), 174 (7.2), 171
(16.2), 170 (20.5), 148 (12.5), 143 (11.1), 142 (7.1),
129 (9.9); LC-MS, m/z = 331 [M+1], 333 [M+3];
Anal. Calcd for C1sH14N4O3S: C, 54.54; H, 4.27; N,
16.96; S, 9.71; Found: C, 54.56; H, 4.28; N, 16.96;
S, 9.72.

[(3-Phenyl-2-0x0-2 H-[1,2,4]triazino[2,3- c]quin-
azoline-6-yl)thio]acetic Acid Ethyl Ester (6¢). Yield —
96,4% (method A), 88,5% (method B); 89,7% (me-
thod C), 97,3% (method D). Mp — 140-142°C; IR
(cm'l): 3328, 2974, 2930, 2904, 1727, 1669, 1590,
1566, 1508, 1488, 1463, 1440, 1390, 1368, 1337, 1305,
1272, 1242, 1202, 1180, 1155, 1132, 1083, 1046, 1026,
1000, 990, 938, 879, 865, 849, 813, 785, 775, 756, 697,
689, 650; "H NMR: 5=1.23 (t, 3H, J=7.1, CH2CH3),
4.26-4.11 (m, 4H, C H/,CH3, -S-CH>-), 7.71-7.51 (m,
5H, H-8, 10, 3', 4', 5), 7.95 (t, 1H, J =7.9, H-9),
8.25(d, 2H, /= 8.8, H-2', 6'), 844 (d, 1H, J=17.9,
H-11); LC-MS, m/z =393 [M+1], 395 [M+3]; Anal.
Calcd for Co0H16N403S: C, 61.21; H, 4.11; N, 14.28;
S, 8.17; Found: C, 61.22; H, 4.13; N, 14.27; S, 8.19.

[(3-(4'-Methylphenyl)-2-ox0-2 H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)thio]acetic Acid Ethyl Ester (6d).
Yield — 66,6% (method A), 64,3% (method B), 82,3%
(method C) 92,3% (method D) Mp — 184- 186 C.
IR (cm” ) 3244, 2984, 2916, 2848, 1735, 1667, 1625,
1610, 1590, 1562, 1547, 1518, 1496 1485, 1468, 1418,
1383, 1365, 1336 1310, 1279, 1269, 1241, 1187, 1146
1134, 1104 1071, 1020 986, 952, 940, 903 863 834
787, 773 756 722 711 702, 681, 640, 625, 614 H
NMR: 8=1,23 (t, 3H J—71 CHzCLB) 2.38 (s, 3H,
CH3), 4.22-4.12 (m, 4H, -S-CHz—, -CH>CH3), 7.37
(d, 2H, J/=18.2, H-3', 5"), 7.70-7.62 (m, 2H, H-8, 10),
794 (t, 1H, J=17.9, H-9), 8.19 (d, 2H, J= 8.2, H-2,
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6'), 8.46 (d, 1H, J=17.9, H-11); LC-MS, m/z = 407
[M+1], 409 [M+3]; EI-MS, m/z (Irel, %) = 319 (2.7),
318 (5.4), 304 (5.7), 303 (29.2), 289 (1.3), 218 (3.9),
217 (4.3), 216 (14.3), 215 (5.5), 203 (1.4), 188 (1.3),
187 (13.0), 186 (100.0), 185 (1.8), 159 (11.0), 143
(18.5), 117 (13.5), 116 (14.4), 90 (5.3). Anal. Calcd
for C21H18N403S: C, 62.06; H, 4.46; N, 13.78; S,
7.89; Found: C, 62.04; H, 4.44; N, 13.78; S, 7.91.

[(3-(4'-Methoxylphenyl)-2-oxo-2 H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)thio]acetic Acid Ethyl Ester (6e).
Yield — 80,6% (method A), 74,8% (method B), 84,8%
(method C), 94,8% (method D). Mp — 144-146°C;
IR (cm'l): 3108, 3076, 3010, 2967, 2930, 2839, 1737,
1663, 1600, 1586, 1550, 1545, 1495, 1468, 1419, 1371,
1340, 1317, 1302, 1284, 1268, 1253, 1240, 1196, 1175,
1157, 1136 1117 1105 1073 1031 989 941, 895
882, 865 837, 809 767, 722, 704, 686 643, 623
NMR 6—1 23 (t, 3H, J 7.1, CHzCLI3) 3. 84 (s, 3H
OCH3), 4.23-4.11 (m, 4H, CﬂzCH3, -S-CHy-), 7.11
(d, 2H, J= 8.8, H-3", 5"), 7.70-7.60 (m, 2H, H-8, 10),
7.94 (t, 1H, J=17.9, H-9), 8.33 (d, 2H, J= 8.8, H-2',
6'), 8.41 (d, 1H, J=17.9, H-11); LC-MS, m/z = 423
[M+1], 425 [M+3]. Anal. Calcd for C21H18N404S:
C,59.71; H, 4.29; N, 13.26; S, 7.59; Found: C, 59.73;
H, 4.30; N, 13.25; S, 7.57.

General Procedure for the Synthesis of [(3-R-2-
oxo0-2 H-[1,2,4]triazino[2,3- c]quinazoline-6-yl)thio]
acetic Acid Amides (7a-e). 0,93 g (10 mmol) of chlor-
acetamide was added to the suspension of potassium
salt of the proper 3-R-6-thio-6,7-dihydro-2 H-[1,2,4]
triazino[2,3-c]-quinazoline-2-on (3) (10 mmol) in 20 ml
of propanol-2 and refluxed during 2 hours. Resulted
mixture was cooled, solid was filtered and dried.

[(3-Methyl-2-0x0-2 H-[1,2,4]triazino[2,3- c]quin-
azoline-6-yl)thio]acetic acid amlde (7a). Yield — 53,3%.
Mp — 260-262°C. IR (cMm~ ) 3294, 3147, 2782, 1687
1657, 1628, 1603, 1581, 1556, 1504, 1467, 1427, 1403,
1388, 1363, 1336 1317 1287, 1264 1233, 1208, 1157,
1137 1106 1045 956, 897, 771 682 673 631 605;

"H NMR 6—2 35 (s, 3H, CH3), 3 96 (s 2H -S- CH2—
), 7.27 (s, 1H, NH»), 776 7.58 (m, 3H, H-8, 10,
NHb»), 7.93 (t, 1H, J=179,H-9),841(d, 1H, J= 7.9,
H-11); LC-MS, m/z = 260, 302 [M+1], 304 [M+3];
Anal. Calcd for C13H11N502S: C, 51.82; H, 3.68; N,
23.24; S, 10.64; Found: C, 51.84; H, 3.66; N, 23.25;
S, 10.64.

[ (3-Phenyl-2-o0x0-2 H-[1,2,4]triazino[2,3- c]quinazo-
line-6-yl)thio]acetic acid amide (7c). Yield — 78,4%.
Mp — 240-242°C; IR (CM_I)Z 3397, 3272, 3200, 1669,
1659. 1619, 1586, 1562, 1550, 1503, 1486, 1468, 1443,
1409, 1388, 1372, 1338, 1311, 1284, 1267, 1238, 1182,
1160, 1137 1104 1080 1030 1021 1002 990 940
903, 883, 813, 784, 772, 755, 690 653 633 613; 'H
NMR: 6= 400 (s, 2H S CHz) 7.30 (s 1H NH2)
7.78-7.52 (m, 6H, H—8, 10, 3', 4', 5', NH»), 7.97 (t,
1H, /=79, H-9), 8.27 (d, 2H, J= 8.8, H-2', 6'), 8.47
(d, 1H, J=17.9, H-11); LC-MS, m/z = 364 [M+1],
366|M+3]; Anal. Calcd for C1gH13N502S: C, 59.49;
H, 3.61; N, 19.27; S, 8.82; Found: C, 59.48; H, 3.64;
N, 19.28; S, 8.84.
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[(3-(4'-Methylphenyl)-2-o0x0-2 H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)thio]acetic acid amlde (7d).
Yield — 69,3%. Mp — 264-267°C; IR (cm”~ ) 3434,
3314, 1682, 1664, 1589, 1561, 1543, 1496, 1469, 1400,
1367, 1341, 1311, 1272, 1240, 1190, 1161, 1135, 1108,
1075, 1021 991, 940, 885 833 784, 772 707 686,
643, 629 H NMR: 6=2. 39 (s 3H, CH3) 4, OO (s
2H, -S-CH3»-), 7.30 (s, 1H, NH>), 739 (d, 2H, J=
8.2, H-3", 5"), 7.78-7.64 (m, 3H, H-8, 10, NH?2), 7.96
(t, IH, /=179, H-9), 8.22 (d, 2H, /= 8.2, H-2', ¢'),
8.46 (d, 1H, J = 7.9, H-11); LC-MS, m/z = 378
[M+1], 380[M+3]; Anal. Calcd for C19H5N502S: C,
60.47; H, 4.01; N, 18.56; S, 8.50; Found: C, 60.46;
H, 4.03; N, 18.54; S, 8.52.

[ (3-(4'-Methoxylphenyl)-2-oxo-2 H-[1,2,4]triazi-
no[2,3-c]quinazoline-6-yl)thio]acetic acid amlde (7e).
Yield — 76,9%. Mp — 224-226°C. IR (cm” ) 3200,
1657, 1601, 1590, 1562, 1538, 1495, 1476, 1467, 1435,
1420, 1373, 1340, 1319, 1303, 1256, 1175, 1138, 1118,
1108 1075 1021 987, 942, 841 771 686 639 623

'"H NMR: 5=3. 84 (s, 3H, OCH3) 4.00 (s,
-S-CH»-), 7.17-7.04 (m, 3H, H-3', 5', NH»), 7.29 (s,
1H, NH>), 7.76-7.60 (m, 2H, H-8, 10), 7.94 (t, 1H,
J =179, H-9), 8.35 (d, 2H, J = 8.8, H-2', 6'), 8.45
(d, 1H, J=17.9, H-11); LC-MS, m/z = 320, 321, 394
[M+1]; Anal. Calcd for C19H15N5038S: C, 58.01; H,
3.84; N, 17.80; S, 8.15; Found: C, 58.03; H, 3.85; N,
17.81; S, 8.16.

Crystal structure determination of [(3-Methyl-2-
oxo-2H-[1,2,4]triazino[2,3-c]quinazoline-6-yl)thio]
acetic Acid (5a). Crystals of 5a are triclinic, C13H10N4O3S,
at 20°C a = 7.4911(10), b = 9.4189(15), ¢ = 10.4215(15)
A°, a = 65. 065(15) B=87.152(12)°, y = 79.555(13)°,
V = 655.43(17) A3, M;.= 302. 31, Z = 2, space gro 1p
P1, dsup = 1,532 g/cm3 Tl (MOKO() = 0 ,264 mm
F(OOO) = 312 Data collection was performed on a
“Xcalibur 3” diffractometer (MoKa radiation, w scans,
CCD detector). It was collected 8102 reflections
(26max = 60°, 4101 independent reflections, Rint =
0.027). Structure_was solved by direct methods and
refined against by full-matrix least squares proce-
dure using SHELX-97 program package [24]. All
non-hydrogen atoms were refined in anisotropic ap-
proximation. Hydrogen atom positions were initially
located from difference electron density maps and
refined isotropically. Final refinement was converged
at wRy = 0.047 for all 3779 reflections (R1 = 0.033 for
1798 reflections with F>4o (F), S = 0.68).

Atom coordinates and crystallographic parameters
have been deposited to the Cambridge Crystallographic
Data Centre (CCDC 766559). These data can be ob-
tained free of charge from the Cambridge Crystallogra-
phic Data Centre via www.ccdc.cam.ac.uk/data_re-
quest/cif.

Biological Activity Evaluation Methods

The investigation of antimicrobial and antifungal
activity of thiones 3-7 was carried out with the stiff
plate agar diffusion method against Escherichia coli,
Staphylococcus aureus, Mycobacterium [uteum, Can-
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dida tenuis and Aspergillus niger. The amount of mi-
crobial cells was 109 c.f.u./ml. Incubation period of
bacteria was 24 hours at 35°C, yeast — 48-72 hours at
28-30°C. Antibiotics vancomicin, oxacillin, nistatin
were used as standards. The bacterial cultures, stand -
ards and obtained substances in 0,1% and 0,5% con-
centration were streaked across grooves, and then
allowed to diffuse in the agar nutrient plate. The

References and notes

antimicrobial effect and degree of activity of the tested
compounds were evaluated by measuring the zone
diameters and the results were compared with well
known drugs. Repetition of experiment was three-
multiple.
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