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The peculiarities of the reaction between 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-ones and cyclic anhydrides
of non-symmetric (2-methylsuccinic, 2-phenylsuccinic and camphoric) acids have been described in the present
article. The influence of electronic and steric effects of substituents in the anhydride molecule on cyclisation pro-
cesses has been discussed. The results have shown that the interaction of 3-(2-aminophenyl)-6-R-1,2,4-triazin-
5(2H)-ones mentioned above with 2-methylsuccinic and 2-phenylsuccinic acid anhydrides proceeded non-se-
lectively and yielded the mixtures of 2-R -3-(2-oxo0-3-R-2H-[1,2,4]triazino[2, 3-c]quinazoline-6-yl)propanoic acids
and 1-(2-(5-oxo0-6-R-2,5-dihydro-1,2,4-triazin-3-yl)phenyl)-3-R -pyrrolidine-2,5-diones. It has been found that low
regioselectivity of the acylation process may be explained by insignificant electronic effects of substituents (of the
methyl and phenyl fragment) in position 2 of the anhydride molecule on the electrophilic reaction centre. It has
been also determined that the reaction between 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-ones and camphoric
anhydride proceeds regioselectively and yielded 1,2, 2-trimethyl-3-(3-R-2-oxo-2H-[1,2,4]triazino[2,3-c]quinazolin-
6-yl)cyclopentan-1-carboxylic acids. Regioselectivity of the interaction mentioned above may be explained by
the steric effect of the methyl group. Identity of compounds has been proven by LC-MS, the structure has been
determined via a set of characteristic signals in 'H NMR, *C NMR spectra and position of cross peaks in the
correlation HSQC-experiment. Mass spectra of the compounds synthesized have been also studied, the princi-
pal directions of the molecule fragmentation have been described. The structure of 1,2,2-trimethyl-3-(3-methyl-
2-ox0-2H-[1,2,4]triazino[2, 3-c]quinazolin-6-yl)cyclopentane-1-carboxylic acid has been proven by X-ray analysis.

OCOBJUBOCTI B3AEMOA]I 3-(2-AMIHO®EHIT)-6-R-1,2,4-TPUA3NH-5(2H)-OHIB TA LIUKINIYHUX AHIIOPU-
[1B HECUMETPUYHUX OUKAPBOHOBUX KUCIOT

0./0.Bockob6oliHik, [J.FO.CkopuHa, C.B.IuwkiHa, C.l.KoeaneHko, B.B.leuyk

Knroyoei cnoea: aHziOpudu HecumempuyHUX OukapboHO8UX KUCIOM, UUKI3auisi; peHmaeHocmpyKkmypHe 00-
Cl1iOXKeHHS

OnucaHi ocobnusocmi peakuii Mix 3-(2-amiHogbeHin)-6-R-1,2,4-mpua3uH-5(2H)-oHamu 3 aHzidpudamu Hecumem-
PUYHUX OuKkapboHOB8UX Kucriom (2-memunbypwmuHO80I, 2-gbeHinbypuimuHog8oi ma kamghopHoi) kucriom. Obzo-
BOPEHO 8r1/1U8 elIEKMPOHHUX Ma CMepUuYHUX echekmie 3aMiCHUKa y MorneKyri aHeiopudy Ha npouecu Yukriza-
uii. Pesynsmamu roka3arnu, wo 83aemodis HagedeHux suwje 3-(2-amiHogeHin)-6-R-1,2,4-mpuasuH-5(2H)-oHie
3 aHeidpudamu 2-memunbypwmuHogoi ma 2-¢heHinbypuwmuHo8oi kuciiom nepebizana HepeeaiocenekmusHoO 3
ymeopeHHsIM cymiwi 2-R -3-(2-okco-3-R-2H-[1,2,4]mpuasuHo[2, 3-c]xiHasoniH-6-in)nponaHosux Kuciom ma 1-(2-
(5-0kc0-6-R-2,5-0ueidpo-1,2,4mpuasuH-3-in)geHin)-3-R -niponidur-2,5-dioHie. lNokazaHo, ujo HU3bKa pezioce-
JIeKMUBHICMb Mpouecy ayusoeaHHsI Moxe bymu rnosicHeHa He3Ha4YHUMU eIeKMPOHHUMU echekmamu 3aMiCHUKI
(MemarnbHo20 ma YeHinbLHO20 ghpazmeHmy) y MOMOXeHHI 2 MoneKynu aHeiopudy Ha enekmpoginbHUl peakyitiHud
ueHmp. Takox ecrmaHoerneHo, Wo peakuisi Mix 3-(2-amiHogeHin)-6-R-1,2,4-mpua3uH-5(2H)-oHamu ma aHeiopu-
dom kamgbopHOI kKucriomu repebizae pezioceriekmusHo ma rnpueodums 0o ymeopeHHs 1,2,2-mpumemur-3-(3-
R-2-okco-2H-[1,2,4Jmpua3uHo(2, 3-c]xiHa3oniH-6-in)yuknoneHman-1-kapboHosux kucrom. CenekmusHicms 3a-
3Ha4YeHoI sule peakuii Moxe 6ymu rnosicHeHa cmepu4YHUMU echekmamu MemarbHoI epynu. IHOugidyarnbHicmb
crionyk nidmeepoxeHa memodom LC-MS, cmpykmypy 8cmaHO8IeHO 3a MOIOKEHHSIM XapaKmepucmu4YyHUX cue-
Harnie y "H 5IMP ma *C SIMP-criekmpax ma 3a nosnoxeHHsIM Kpoc-nikie y kopensuyitiHomy HSQC-exkcrnepumeHmi.
Takox 6ynu docnidxeHi Mac-Criekmpu CUHMEe308aHUX Cr1olyK ma OrnucaHi OCHOBHI HarpsIMKU ¢ghpasmeHmauii Mo-
nieKkynsipHuUx ioHie. Cmpykmypy 1,2, 2-mpumemun-3-(3-memun-2-okco-2H-[1,2,4]Jmpua3suHo[2, 3-c]xiHa3omiH-6-i1)
yukrnoneHmar-1-kapboHo8oi kucriomu 6yno dogedeHo 3a AOMOMOZ0I0 PEHM2EHOCMPYKMYPHO20 OOCTIOKEHHS.

OCOBEHHOCTU B3AUMOOENCTBUA 3-(2-AMUHO®EHWUN)-6-R-1,2,4-TPUA3UH-5(2H)-OHOB U LIUKNK-
YECKUX AHTMAPMOOB HECUMMETPUYECKUX OUKAPBEOHOBbLIX KUCINOT

A.F0.Bockob6oltiHuk, [.F0.CkopuHa, C.B.LLuwkuHa, O.B.LUquUH[ C.U.KoeaneHko, B.B.Usuyk

Knroyeenlie cnoea: aHauOpuObl HECUMMEMPUYECKUX OUKapbOOHOBbIX KUCIIOM,; YUKIU3ayUsi;, PEHM2eHOCMPYK-
mypHbie uccriedosaHusi

OnucaHbl ocobeHHocmu peakyuu mexoy 3-(2-amuHogheHun)-6-R-1,2,4-mpuasuH-5(2H)-oHamu u aHaudpudamu
HecuMMempuYHbIx QUKapOOHOBbLIX KUCIom (2-MemurnsiHmapHoU, 2-cheHunsiHmapHoU u kKamgbopHoU) Kuciom.
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lposedeHo obcyxOeHue 8USIHUSI ATEKMPOHHLIX U CMepuYecKux aghghekmos 3amecmumenel Ha Mpouecchl Yuk-
nusayuu. Pe3aynbmambl nokasanu, 4ymo e3aumodelicmeue rnpueedeHHbIX ebiwe 3-(2-amuHogpeHun)-6-R-1,2,4-
mpua3suH-5(2H)-oHoe ¢ aHaudpudamu 2-memunsiHmapHoU u 2-gheHunssHmapHoU Kucrom rnpomekaso He pe-
auoceriekmugHo ¢ obpasosaHuem cmecel 2-R -3-(2-okco-3-R-2H-[1,2,4]mpua3uHo[2, 3-c]xuHa30ouH-6-us)npo-
naHoebIx Kucnom u 1-(2-(5-okco-6-R-2,5-0uaudpo-1,2,4mpuasuH-3-us)eHur)-3-R -nuponudur-2, 5-0uoHos. lo-
KasaHo, Ymo HU3Kasl pe2uocerneKmusHoOCmMb fpoyecca ayunuposaHus Moxem b6bimb 0O6bsCHeHa He3Haqyumeris-
HbIMU 371EKMPOHHBIMU 3¢hghekmamu 3amecmumernell (MemurbHO20 U (heHUIbHO20 hpasMeHma) 8 rMonoxeHuu 2
MoneKyrnbl aHeuopuda Ha 3reKmpoguIIbHbIU PeakyUOHHbIU UeHmp. Takxe ycmaHO8/IeHO, Ymo peakyusi Mexoy
3-(2-amuHogpeHun)-6-R-1,2,4-mpuasuH-5(2H)-oHamu u aHaudpudom KamgbopHOU KUCTOMbI pomeKaem peauo-
cennekKmueHo U npuesodum K obpa3sosaHuto 1,2,2-mpumemun-3-(3-R-2-okco-2H-[1,2,4]Jmpua3uHo|2, 3-c]xuHa3onuH-
6-unn)yuknoneHmax-1-kapboHoebix kucriom. CenekmueHOCMb peakyuu 8 0aHHOM criydae Moxem b6bimb 06b-
SICHeHa cmepu4ecKuM aghgpekmom memuribHoU pynnbl. MHOueudyanbHocmb coeduHeHuUl nodmeepxdeHa Me-
modamu LC-MS, cmpykmypy ycmaHo8/eHO 10 MoSIOKEHUI0 Xxapakmepucmu4veckux cueHanos 8 'H SMP u °C
SAMP-criekmpax u no norioXXeHur Kpocc-nukos 8 koppensyuoHHom HSQC-akcnepumeHme. Takxe bbiniu uccrie-
0o8aHbl Macc-crnekmpbl CUHMEe3UpO8aHHbIX COeOUHEHUU U OnucaHbl OCHOBHbIE HanpasneHus hpasmeHmayuu
MOMEKYnsAPHbIX UoHO8. Cmpykmypy 1,2,2-mpumemunr-3-(3-memurn-2-okco-2H-[1,2,4]Jmpua3uHo|2, 3-c]xuHa3onuH-
6-unn)yuknoneHmax-1-kapb6oHo8ol Kuciomsi bbir10 O0Ka3aHO C MOMOWbI0 PEHM2EHOCMPYKMYPHO20 aHau3a.

To study chemical transformations of heterocyclic
systems is a quite relevant problem in view of its im-
portance in elaboration of new approaches for syn-
thesis of novel compounds aimed at searching the
potent bioactive agents. Studies devoted to creation
of “scaffolds” - compounds, which may be used as
the basis for synthesis of numerous combinatorial
libraries, are of special practical importance. In our
previous work [1] we dealt with substituted 3-(2-ami-
nophenyl)-6-R-1,2,4-triazin-5(2H)-ones as 1,5-NCCCN
binucleophilic compounds, which may be used as pre-
cursors for synthesis of various derivatives of 3-R-
2H-[1,2,4]triazino[2,3-c]quinazoline-2-ones with ex-
pressed biological activities [2, 3, 4, 5]. In our another
publication we described the interaction of (2-ami-
nophenyl)-6-R-1,2,4-triazin-5(2H)-ones with succinic
and glutaric anhydride; it led to formation of the cor-
responding 3-(3-R-2-oxo-2H-[1,2,4]triazino[2,3-c]quin-
azolin-6-yl)alkylcarboxilyc acids [6].

The study of the biological action of the com-
pounds mentioned above and their salts has shown
that they reveal a high actoprotective and cerebro-
protective activities, and may be characterized as pro-
mising objects of research aimed at creating new me-
dicines. Taking into consideration the abovementio-
ned fact we decided to extend the potential of the re-
action between 3-(2-aminophenyl)-6-R-1,2,4-triazin-
5(2H)-ones and cyclic anhydrides of dicarboxilic ac-
ids as the method for preparation of carboxyl-con-
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taining derivatives of [1,2,4]triazino[2,3-c]quinazoli-
ne as possible bioactive compounds. Anhydrides of
2-methylsuccinic, 2-phenylsuccinic and camphoric
acids have been used as the research objects. It is
important to mention that structural features of the
last described, in particular electronic and steric ef-
fects of substituents, may cause the ambiguous course
of the reaction.

Results and Discussion

As initial compounds we used 1.1-1.6, reactions
were carried out in conditions similar to the described
earlier [6], namely by boiling of the starting substan-
ces in acetic acid for 6 hours. The results obtained
were quite unexpected, so, according to LC-MS data
the interaction between 3-(2-aminophenyl)-6-R-1,2,
4-triazin-5(2H)-ones 1.1-1.6 and 2-methylsuccinic
anhydride occurred ambiguously and led to the for-
mation of the mixture of 2-methyl-3-(2-oxo-3-R-2H-
[1,2,4]triazino[2,3-c]quinazoline-6-yl)propanoic acid
as a major product and 3-methyl-1-(2-(6-R-5-oxo-
2,5-dihydro-1,2,4-triazino-3-yl)phenyl)pyrrolidin-2,5-
diones (3.1-3.6) as the minor one (Scheme 1). A low
regioselectivity of the acylation process may be ex-
plained by - an insignificant inductive effect of the me-
thyl group on the electrophilic reaction centre. Target
compounds 2.1-2.6 were isolated by crystallization
from methanol, and to confirm the structure of com-
pound 3.1 it was isolated from the reaction mixture.
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1.1,2.1,3.1R=Me; 1.2,2.2,3.2R=Ph; 1.3,2.3,3.3R= 4-CH,Ph; 1.4, 2.4, 3.4
R=4-C,HsPh;1.5,2.5,3.5 R=4-(CH,),CHPh;1.6, 2.6, 3.6 R=4-C,H;OPh

Scheme 1. Interaction of 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-ones with 2-methylsuccinic anhydride.
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Scheme 2. Interaction of 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-ones with 2-phenylsuccinic anhydride.

Identity of compounds 2.1-2.6 was proven by
LC-MS, the structure was determined via a set of cha-
racteristic signals in 'H NMR, *C NMR spectra and po-
sition of cross peaks in the correlation HSQC-expe-
riment. In 'H NMR-spectra of the compounds men-
tioned the signals of the carboxylic group proton at
12.10-12.36 ppm are characteristic. Location of the
ABCD-system of the benzene fragment of the quin-
azoline system in a comparatively low field additio-
nally confirms formation of the electron deficient tri-
cyclic system. Mutual location of signals of the carb-
oxyalkyl fragment, in particular signals of stereoto-
pic protons of the methylene fragment in the alipha-
tic partat 3.74-3.79 and 3.10-3.40 ppm, allows to sug-
gest that the methyl group is located at a-position re-
lative to the carboxylic group. Location of other sig-
nals in 'H NMR and *C NMR-spectra, as well as loca-
tion of cross peaks in correlation of the HSQC-expe-
riment also confirm the structures proposed.

'H NMR-spectra of compounds 3.1 substantially
differ from the spectra of compounds 2.1-2.6. Thus,
in the spectra of compound 3.1 instead of the carb-
oxylic group signal the abnormally deshielded NH-
proton signal at 13.19 ppm was detected. The pro-
tons of the benzene cycle of the quinazoline fragment
were located in quite higher field comparing to the
spectra of compounds 2.1-2.6 indicating the absence
of the electron deficient triazinoquinazoline system.

The unexpected results were also obtained while
studying the interaction of 3-(2-aminophenyl)-6-phe-
nyl-1,2,4-triazine-5(2H)-ones with 2-phenylsuccinic
anhydride. According to LC-MS data boiling of the
compounds mentioned above in acetic acid yielded
the mixture of two compounds with the equivalent
value of m/z corresponding to the molecular weight

of proper 3-(2-oxo-3-phenyl-2H-[1,2,4]triazino[2,3-c]
quinazolin-6-yl)-2-phenyl-propanoic acid and 1-(2-
(5-oxo0-6-phenyl-2,5-dihydro-1,2,4-triazino-3-yl)phe-
nyl)-3-phenylpyrrolidine-2,5-dione.

Formation of the products mentioned, as we con-
sider, may be explained by the fact that the electronic
effect of the phenyl moiety cannot be characterized
as an obvious donor or acceptor. Thus, reactivity of
carbonyl groups is approximately equal, which, in turn,
causes nonselective acylation of the amino group. In-
termediates A and B formed undergo further dehyd-
ration. Dehydration of intermediate A leads to forma-
tion of the triazinoquinazoline system, at the same
time such direction of dehydration is impossible for
intermediate B in consequence of steric restrictions.
In this case, there was the alternative direction of cy-
clisation followed by formation of the correspond-
ing 1-(2-(5-0x0-6-phenyl-2,5-dihydro-1,2,4-triazin-3-
yl)phenyl)-3-phenylpyrrolidin-2,5-dione.

3-(2-0xo0-3-phenyl-2H-[1,2,4]triazino[2,3-c]quina-
zoline-6-yl)-2-phenylpropanoic acid (4.1) was iso-
lated from the mixture of the products and charac-
terized as an individual compound. The *H NMR spec-
tral pattern of the compound mentioned was similar
to the spectra of compounds 2.1-2.5. Thus, signals
of the carboxylic group at 12.59 ppm, the ABCD sys-
tem of triazinoquinazoline protons and the carboxy-
alkyl fragment were present in '"H NMR-spectra of
4.1. The signals being characteristic for the phenyl
moiety in position 3 were also observed.

The interaction of 3-(2-aminophenyl)-6-R-1,2,4-
triazin-5(2H)-ones with camphoric anhydride was
also studied. The reaction given above was especially
interesting considering that among products of con-
densation of camphoric anhydride with diamines the
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Scheme 3. Interaction 3-(2-aminophenyl)-6-R-1,2,4-triazin-5(2H)-ones with camphoric anhydride.

potent hypoglycemic agents were found [9]. Accor-
ding to the data of physicochemical methods the in-
teraction of the compound mentioned occurred regio-
selectively and yielded 1,2,2-trimethyl-3-(3-R-2-oxo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)cyclopentan-
1-carboxylic acids.

To confirm the structure of compounds 6.1-6.3 the
complex of physicochemical methods such as LC-MS,
'H NMR-, 13C NMR- and mass-spectrometry was used.
The molecular weight of compounds, signals of the
carboxylic group (11.91-11.97 ppm) and protons of
the quinazoline fragment in 'H NMR spectra and '3C
NMR spectral pattern indicated formation of the tri-
azinoquinazoline system, but we could not differen-
tiate the product out of two alternative structures.
The mass spectral (EI) pattern of compound 6.1 was
characterized by the complex structure, but also did
not allow definitely evaluating direction of the reac-
tion. Primary fragmentation was caused by the decar-

C1s

Fig. 1. The molecular structure of compound 6.1 according to X-ray
diffraction data.

28

boxylation process (the signal with m/z = 321,1 =
29.0% (F,)) and degradation of triazine fragments
on bonds C2-C3 and N4-N5 (signals with m/z = 325,
[ ,=16.8% (F,)). The subsequent elimination of CO
from the fragment ion F, yielded the fragmental ion
F, (the signal with m/z =297,1 = 30.4%). Degrada-
tion of the cyclopentane moiety of fragments F, and
F, caused the presence of signal series, including the
most intensive with m/z = 198. Elimination of the cyc-
loalkyl fragment from F, yielded an ion with m/z =
171 and the intensity of 28.4% being typical for the
triazinoquinazoline system and fragmentation was
undergone according to the directions described [10].
Considering that the complex of spectral methods did
not allow to identify the structure of the products for-
med the X-ray structural study was used; it showed
that we obtained 1,2,2-trimethyl-3-(3-R-2-ox0-2H-
[1,2,4]triazino[2,3-c]quinazoln-6-yl)cyclopentan-1-carb-
oxylic acids.

The tricyclic fragment of molecule 6.1 is planar
within 0.03 A. The saturated five-membered substi-
tuent adopts an envelope conformation where devia-
tion of the C16 atom from the mean plane of the re-
maining atoms of the ring is -0.65 A. The five-mem-
bered ring is turned in such way that its planar part is
slightly non-coplanar to the N2-C8 endocyclic double
bond (the N2-C8-C12-C13 torsion angle is 32.5(3)°).
It can be assumed that C12-H...N4 (H..N2.31AC-H..N
104°) and C13-H13b...N2 (H...N 2.43 A C-H..N 107°)
weak intramolecular hydrogen bonds promote such
location of the saturated ring. The methyl group at
the C15 atom is located in the axial position (the
C13-C14-C15-C19 torsion angle is 91.3(3)°) and the
carboxyl group has equatorial orientation and is al-
most coplanar to the C14-C15 endocyclic bond (the
C13-C14-C15-C20 and C14-C15-C20-02 torsion an-
gles are 147.8(2)° and -12.1(3)°, respectively). The
presence of the geminal substituents at the neigh-
bouring atoms of the pentane ring leads to the ap-
pearance of the significant steric repulsion (the shor-
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tened intramolecular contacts: H12...H19¢ 2.27 & (the
van der Waals radii sum [11] is 2.34 A), H12...C19
2.84 A (2.87 A), H17a...C8 2.60 A (2.87 A), H17b...C13
2.75A (2.87 A),H17b...C14 2.66 A (2.87 A),H17c...C20
2.55A (2.87 A),H18c...C19 2.63 A (2.87 A), H18c...H19a
2.22 A (2.34A),H19a...C18 2.66 A (2.87 A), H19c...C12
2.77 A (2.87 A)), it causes elongation of the C12-C16
bond up to 1.567(3) A as compared with its mean
value [12] 1.556 A.

In the crystal phase molecules 6.1 form the zig-
zag chains along the [0 1 0] crystallographic direc-
tion due to formation of the 03-H...01’ (1.5-x,-0.5+y,
0.5-z) intermolecular hydrogen bond (H...0 1.93 4,
0-H...0 164°), it promotes the elongation of the C10-01
bond up to 1.233(3) A (the mean value is 1.210 A). The
methanol solvate and 6.1 molecules are bonded by
the O1s-H...N1 intermolecular hydrogen bond (H...N
2.32 A 0-H..N 156°).

Experimental Part

Melting points were determined in open capilla-
ry tubes and were uncorrected. The elemental analy-
ses (C, H, N, S) were performed using an ELEMENTAR
vario EL Cube analyzer (USA). Analyses were indica-
ted by the symbols of the elements or functions within
+0.3% of the theoretical values. IR spectra (4000-
600 cm™) were recorded on a Bruker ALPHA FT-IR
spectrometer (Bruker Bioscience, Germany) using a
module for measuring attenuated total reflection
(ATR).'H NMR spectra (400 MHz) and *C NMR spect-
ra (100 MHz): were recorded on Varian-Mercury 400
(Varian Inc., Palo Alto, CA, USA) spectrometers with
TMS as an internal standard in DMSO-d6 solution.
LC-MS were recorded using the chromatography/mass
spectrometric system consisting of a “Agilent 1100
Series” high performance liquid chromatograph (Agi-
lent, Palo Alto, CA, USA) equipped with a diode-mat-
rix and a “Agilent LC/MSD SL” mass-selective detector
(atmospheric pressure chemical ionization - APCI).
Electron impact mass spectra (EI-MS) were record-
ed on a Varian 1200 L instrument at 70 eV (Varian,
USA). The purity of all the compounds obtained was
checked by 1H-NMR and LC-MS.

Compounds 1.1-1.6 were obtained according to
the synthetic protocols described [1].

The general method for preparation of 2-me-
thyl-3-(2-oxo-3-aryl-2H-[1,2,4]triazino[2,3-c]
quinazolin-6-yl)propanoic acids.

To the suspension of 0.003 M of the correspond-
ing 3-(2-aminophenyl)-6-aryl-1,2,4-triazin-5(2H)-one
in 15 ml of acetic acid add 0.003 M (0.34 g) 2-methyl-
succinic anhydride, reflux the mixture for 6 hours
and cool. Evaporate the solvent under low pressure,
crystallize the residue from methanol.

2-Methyl-3-(2-oxo-3-phenyl-2H-[1,2,4]triazino
[2,3-c]quinazolin-6-yl)propanoic acid (2.1). Yield -
52.32%. Mp. - 210-212°C; 'H NMR (400 MHz, DMSO-d6)

8 12.36 (s, 1H,COOH), 8.57 (d, ] = 8.0 Hz, 1H, H-8),
8.01 (t,] = 7.6 Hz, 1H, H-9), 7.84 (d, ] = 8.1 Hz, 1H,
H-8),7.77 (t,] = 7.6 Hz, 1H, H-10), 3.70 (dd,] = 16.1,
6.8 Hz, 1H, -CH,CH(CH,)COOH), 3.30-3.10 (m, ] = 19.8,
6.6 Hz, 2H, -CH CH(CH,)COOH), 2.21 (s, 1H, CH,), 1.30
(d, ] = 6.7 Hz, 3H, -CH,CH(CH,)COOH); LC-MS, m/z
=299 [M +1]; Calculated for: C,H,N,0,:C 60.40; H,
4.73; N, 18.78; Found: C, 60.44; H, 4.78; N, 18.81.
2-Methyl-3-(2-o0xo0-3-phenyl-2H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)propanoic acid (2.2). Yield -
46.32%. M.p.- 226-228°C; 'H NMR (400 MHz, DMSO-d6)
8 12.36 (s, 1H,COOH), 8.57 (d, ] = 8.0 Hz, 1H, H-8),
8.28(d,] =7.1 Hz, 2H, 3-Ph H-2, 6),8.01 (t,] = 7.6 Hz,
1H, H-9), 7.84 (d,] = 8.1 Hz, 1H, H-8), 7.77 (t,] = 7.6 Hz,
1H, H-10), 7.68-7.45 (m, 3H, 3-Ph H-3,4,5), 3.70 (dd,]
=16.1, 6.8 Hz, 1H, -CH,CH(CH,)COOH), 3.30-3.10 (m,
] =19.8, 6.6 Hz, 2H, -CH CH(CH,)COOH), 1.30 (d, ] =
6.7 Hz, 3H, -CH,CH(CH,)COOH); *C NMR (101 MHz,
DMSO0) § 159.46,158.23, 158.02, 152.52, 151.00, 149.38,
143.24,135.40,132.12,131.29,129.35,128.52,128.38,
127.37,125.47,119.24,99.55, 36.03, 35.81, 25.50, 17.18;
HSQC (cross-peaks) 1.27/17.37,3.19/36.17, 3.68/35.99,
7.56/128.70, 7.58/131.58, 7.74/128.83, 7.82/127.68,
7.99/135.74,8.25/129.69, 8.54,125.78; LC-MS, m/z
=361 [M +1]; Calculated for: C, H, /N,0,: C, 66.66;
H, 4.48; N, 15.55; Found: C, 66.68; H, 4.51; N, 15.58.
2-Methyl-3-(2-o0xo0-3-(p-tolyl)-2H-[1,2,4]triazino
[2,3-c]quinazoline-6-yl)propanoic (2.3). Yield - 52.6%.
M.p.-238-241°C; 'H NMR (400 MHz, DMS0-d6) § 12.11
(s, 1H, COOH), 8.60 (d,J = 7.5 Hz, 1H, H-8), 8.23 (d,J
=7.2 Hz, 2H, 3-Ph H-2,6), 7.97 (t,]/ = 7.8 Hz, 1H, H-9),
7.82 (d,J=7.9 Hz, 1H, H-8), 7.72 (t,] = 7.8 Hz, 1H,
H-10), 7.33 (d,/ = 7.5 Hz, 2H, 3-Ph H-3,5), 3.73 (dd, J
=17.4, 8.3 Hz, 1H CH,CH(CH,)COOH), 3.40-3.17 (m,
2H, CH,CH(CH,)COOH), 2.45 (s, 3H,CH,), 1.36 (d,] =
6.0 Hz, 3H, CH,CH(CH,)COOH); LC-MS, m/z =375 [M
+1]; Calculated for: C, H ,N,0,: C, 67.37; H, 4.85; N,
14.96; Found: C, 67.41; H, 4.89; N, 15.01.
3-(3-(4-Ethylphenyl)-2-oxo-2H-[1,2,4]triazino
[2,3-c]quinazolin-6-yl)-2-methylpropanoic acid (2.4).
Yield - 57.14%. M.p. - 218-220°C; 'H NMR (400 MHz,
DMSO0-d6) 6 12.11 (s, 1H, COOH), 8.60 (d,/ = 7.7 Hz,
1H, H-8),8.24 (d,/= 6.9 Hz, 2H, 3-Ph H-2,6), 7.97 (t,] =
7.7 Hz,1H,H-9),7.83 (d,/=7.7 Hz, 1H,H-8), 7.73 (t,]
=7.6 Hz, 1H, H-10),7.36 (d,/=7.7 Hz, 2H, 3-Ph H-3,5),
3.73(dd,/=17.6,8.3 Hz, 1H, CH ,CH(CH,)COOH), 3.34-
3.18 (m, 2H, CH CH(CH,)COOH), 2.75 (dd,/ = 13.7, 6.4 Hz,
2H,CH,CH,), 1.36 (d,/ = 5.7 Hz, 3H, CH,CH(CH,)COOH),
1.31(t,/J=7.4 Hz, 3H, CH,CH,); LC-MS, m/z = 389 [M
+1]; Calculated for: C,,H, N,O,: C, 68.03; H, 5.19; N,
14.42; Found: C, 68.07; H, 5.22; N, 14.45.
3-(3-(4-Isopropyl)-2-oxo0-2H-[1,2,4]triazino
[2,3-c]quinazolin-6-yl)-2-methylpropanoic acid (2.5).
Yield - 45.0%. M.p. - 179-183°C; 'H NMR (400 MHz,
DMSO0-d6) 6 12.32 (s, 1H, COOH), 8.57 (d,/ = 8.0 Hz,
1H, H-8), 8.22 (d, ] = 7.4 Hz, 2H, 3-Ph H-2,6), 8.01(t,
1H,/=8.0,H-9),7.84 (d,/J=7.8 Hz, 1H, H, H-8), 7.77 (t,
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J=7.4Hz, 1H, H-10), 7.45 (d, ] = 7.3 Hz, 1H, 3-Ph H-3,
5),3.69 (dd,/ =16.0, 6.8 Hz, 1H, -CH,CH(CH,)COOH),
3.31-3.14 (m, 2H, -CH CH(CH,)COOH), 3.00 (dt,/ = 12.9,
6.6 Hz, 1H, -CH(CH,),), 1.42-1.13 (m, 9H, -CH,CH(CH.)
COOH, -CH(CH,),)). LC-MS, m/z = 403 [M +1]; Cal-
culated for: C,,H,,N,0.: C, 68.64; H, 5.51; N, 13.92;
Found: C, 68.66; H, 5.55; N, 13.97.

3-(3-(4-Ethoxypenyl)-2-oxo0-2H-[1,2,4][triazino
[2,3-c]quinazoline-6-yl)-2-methylpropanoic acid (2.6).
Yield - 56.2%. M.p. - 244-247°C; 'H NMR (400 MHz,
DMSO0-d6) 6 12.10 (s, 1H, COOH), 8.60 (d, / = 7.7 Hz,
1H, H-8), 8.37 (d, ] = 7.7 Hz, 2H, 3-Ph H-2,6), 7.96 (t,
J=7.2 Hz, 1H, H-9),7.82 (d,] = 7.7 Hz, 1H, H-8), 7.72
(t,] = 7.4 Hz, 1H, H-10), 7.02 (d, ] = 7.8 Hz, 2H, 3-Ph
H-3, 5), 4.14 (m, 2H, -OCH,CH,), 3.74 (ddJ = 16.7,
7.5 Hz, 1H, CH,CH(CH,)COOH), 3.35-3.18 (m, 2H,
CH CH(CH,)COOH), 1.45 (t,/ = 6.3 Hz, 3H, OCH,CH.),
1.36 (d, J = 5.7 Hz, 2H, CH,CH(CH,)COOH); LC-MS,
m/z =405 [M +1]; Calculated for: C,,H, N,O,: C, 65.34;
H, 4.98; N, 13.85; Found: C, 65.38; H, 4.99; N, 13.89.

3-Methyl-1-(2-(6-methyl-5-ox0-2,5-dihydro-1,
2,4-triazin-3-yl)phenyl)pyrrolidine-2,5-dione (3.1).
Yield - 12.1%. M.p. - 249-251°C; 'H NMR (400 MHz,
DMSO0-d6) 6 13.90 (s, 1H, NH), 7.79 (d, 1H, H-3),
7.73 (t, 1H, H-5), 7.63 (t, 1H, H-4), 7.42 (d, 1H, H-6),
3.35-2.83 (m, 2H, -COCH,CH(CH,)CO-), 2.39 (m, 1H
-COCH,CH(CH,)CO-), 2.24 (s, 1H, CH,), 1.32 (d, 3H,
-COCH,CH(CH,)CO-); LC-MS, m/z = 299 [M +1]; Cal-
culated for: C;H,,N,0.: C, 60.40; H, 4.73; N, 18.78;
Found: C, 60.43; H, 4.76; N, 18.80.

The synthetic method of 3-(2-oxo-3-phenyl-2H-
[1,2,4]triazino[2,3-c]quinazoline-6-yl)-2-phenylpro-
panoic acid.

To the suspension of 0.003 M (0.79 g) of 3-(2-ami-
nophenyl)-6-phenyl-1,2,4-triazin-5(2H)-one in 15 ml
of acetic acid add 0.003 M (0.53 g) 2-plsuccinic anhy-
dride, reflux the mixture for 6 hours and cool. Evapo-
rate the solvent under low pressure, then add 10 ml
of methanol. Filter the precipitate formed and crys-
tallize from propanol-2.

3-(2-0x0-3-phenyl-2H-[1,2,4]triazino[2,3-c]quin-
azolin-6-yl)-2-phenylpropanoic acid (4.1). Yield -
56.3%. M.p. - 186-188°C; 'H NMR (400 MHz, DMS0-d6)
612.59 (s, 1H, COOH), 8.57 (d,J = 8.1 Hz, 1H, H-11),
8.21(d,J=7.1 Hz, 2H, 3-Ph H-2,6),8.03 (t,/ = 7.7 Hz,
1H, H-9),7.83 (d,/ = 8.1 Hz, 1H, H-8), 7.78 (t,] = 7.6 Hz,
1H, H-10), 7.71-7.05 (m, 8H, 3-Ph H-3,4,5, 6-Ph H-2, 3,
4,5,6),4.43 (dd,/=9.5, 4.7 Hz, 1H, CH,CH(Ph)COOH),
4.07 (dd,] = 17.6,9.4 Hz, 1H, CH,CH(Ph)COOH), 3.53
(dd, J = 17.6, 4.7 Hz, 1H, CH,CH(Ph)COOH). LC-MS,
m/z =423 [M +1]; Calculated for: C,.H,;N,0,: C, 71.08;
H, 4.30; N, 13.26; Found: C, 71.10; H, 4.33; N, 13.28.

1-(2-(5-0xo0-6-phenyl-2,5-dihydro-1,2,4-triazin-
3-yl)phenyl)-3-phenylpyrrolidine-2,5-dione (4.1).
Yield - 21.4%. M.p. - 223-224°C; 'H NMR (400 MHz,
DMSO0-d6) & 6 13.88 (s, 1H, NH), 8.21 (d, / = 7.1 Hz,
2H, 3-Ph H-2,6), 7.79 (d, 1H, H-3), 7.73 (t, 1H, H-5),
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7.71-7.05 (m, 10H, H-4, H-6, 3-Ph H-3,4,5, 6-Ph H-2,
3,4,5,6),4.02 (dd,J = 17.6, 9.4 Hz, 2H, CH,CH(Ph)),
3.44 (dd,J=17.6,4.7 Hz, 1H, CH,CH(Ph)). LC-MS, m/z
=423 [M +1]; Calculated for: C,.H,,N,0.: C, 71.08;
H, 4.30; N, 13.26; Found: C, 71.13; H, 4.35; N, 13.31.
The general method for synthesis of substitu-
ted 1,2,2-trimethyl-3-(3-R-2-ox0-2H-[1,2,4]triazino
[2,3-c]quinazolin-6-yl)cyclopentane-1-carboxylic
acids. To the suspension of 0.003 M (0.79 g) of the
corresponding 3-(2-aminophenyl)-6-R-1,2,4-triazin-
5(2H)-one in 15 ml of acetic acid add 0.003 M (0.91 g)
of camphoric anhydride, heat the mixture at 80°C
for 30 min, then reflux for 6 hours and cool. Evapo-
rate the solvent under low pressure, then add 20 ml
of methanol. Filter the precipitate formed and dry.
1,2,2-Trimethyl-3-(3-methyl-2-oxo-2H-[1,2,4]tri-
azino[2,3-c]quinazolin-6-yl)cyclopentane-1-carb-
oxylic acid (6.1). Yield - 31.2%. M.p. = 285-296°C;
'H NMR (400 MHz, DMSO-d6) 6 11.91 (s, 1H, COOH),
8.55 (d, J = 8.0 Hz, 1H, triazinoquinazoline H-11),
7.92 (t,] = 7.3 Hz, 1H, triazinoquinazoline H-9), 7.79
(d, ] = 8.1 Hz, 1H, triazinoquinazoline H-8), 7.67 (t,
] = 7.5 Hz, 1H, triazinoquinazoline H-10), 4.60 (t,] =
8.9 Hz, 1H, cyclopentane H-3), 2.74-2.53 (m, 2H, cy-
clopentane H-4,5), 2.40 (s, 3H, triazinoquinazoline-3
CH,), 2.12-1.92 (m, 1H, cyclopentane H-5), 1.54 (t, ]
= 9.4 Hz, 1H, cyclopentane H-4), 1.34 (s, 3H, cyclo-
pentane-1 CH,), 1.16 (s, 3H, cyclopentane-2 CH,), 0.79
(s, 3H, cyclopentane-2 CH,); *C NMR (101 MHz, DMSO)
6176.41,159.64,154.20,153.53,151.77,142.86, 134.68,
127.90, 127.20, 125.29, 119.04, 56.10, 48.21, 45.55,
32.31, 25.74, 22.90, 21.85, 21.33, 17.58; EI-MS m/z
(% rel.) 366 (5.7), 325 (16.8), 321 (29.0), 310 (6.9),
298 (5.0),297 (30.4), 296 (7.2), 281 (7.0), 280 (39.7),
279 (7.7), 265 (6.8), 264 (23.4), 240 (8.2), 239 (61.3),
238(16.4),236 (12.3),227 (6.4),226 (8.1),212 (9.5),
211 (24.1), 210 (62.0),209 (17.1), 199 (14.3), 198 (100),
197 (15.5),196 (23.4), 185 (14.2), 183 (13.4), 181 (5.4),
172 (11.3),171(28.4),170 (8.8),169 (8.7), 168 (6.3),
167 (6.8),155(10.4), 145 (7.0), 144 (7.4), 143 (36.7),
142 (11.2),140(7.8),139 (14.3),129 (13.2), 118 (16.5),
117 (8.9),116 (10.7),115(9.3),112 (7.1), 111 (18.2),
110 (8.5),109 (21.9),107 (7.0), 105 (5.0), 104 (5.4),
98 (6.3),89 (5.5),87 (6.5),86 (5.2),85(19.3),83 (13.1),
81 (27.4), 80 (5.9), 79 (15.5), 77 (21.9), 76 (14.0),
75 (11.9), 74 (5.0), 73 (19.8), 69 (15.9), 68 (5.8), 67
(10.5), 57 (23.3), 56 (24.1), 55 (64.5), 54 (10.1), 53
(10.9), 50 (8.0), 49 (80.3), 48 (10.8), 47 (28.2), 45
(28.3),44 (39.1),43(89.9),42 (21.2),41 (5.3); LC-MS
m/z =369 (M+1); Calculated for C, H,,N,0, C, 65.56;
H, 6.05; N, 15.29; Found C, 65.58; H, 6.07; N, 15.31;
0, 13.12.
1,2,2-Trimethyl-3-(3-phenyl-2-oxo-2H-[1,2,4]tri-
azino[2,3-c]quinazolin-6-yl)cyclopentane-1-carb-
oxylic acid (6.2). Yield - 18.7%. M.p. - 266-269°C;
'H NMR (400 MHz, DMS0-d6) 6 11.94 (s, 1H, COOH),
8.63 (d,] =7.8 Hz, 1H, triazinoquinazoline H-11), 8.32
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(d, ] = 6.9 Hz, 1H, triazinoquinazoline-3 Ph H-2, 6),
7.97 (t,] = 7.3 Hz, 1H triazinoquinazoline H-9), 7.85
(d, ] = 8.0 Hz, 1H, triazinoquinazoline H-8), 7.73 (t,
] = 7.4 Hz, 1H, triazinoquinazoline H-10), 7.67-7.40
(m, 3H, triazinoquinazoline-3 Ph H-3,4,5), 4.76 (t, ]
= 9.0 Hz, 1H, cyclopentane H-3), 2.82-2.57 (m, 1H,
cyclopentane H-4, 5), 2.19-1.96 (m, 1H, H-5), 1.69-
1.49 (m, 1H, cyclopentane, H-4), 1.40 (s, 1H, cyclo-
pentane-1 CH,), 1.17 (s, 1H, cyclopentane-2 CH,), 0.88
(s, 1H, cyclopentane-2 CH,). LC-MS m/z = 431 (M+1);
Calculated for C,.H,,N,0, C, 70.08; H, 5.65; N, 13.08;
Found: C, 70.11; H, 5.68; N, 13.11.
1,2,2-Trimethyl-3-(3-(4-isopropylphenyl)-2-oxo-
2H-[1,2,4]triazino[2,3-c]quinazolin-6-yl)cyclopen-
tane-1-carboxylic acid (6.3). Yield - 34.81%. M.p. -
270-272°C; 'H NMR (400 MHz, DMS0-d6) § 11.97 (s,
1H, COOH), 8.63 (d, ] = 7.9 Hz, 1H, triazinoquinazo-
line H-11), 8.27 (d, ] = 8.1 Hz,, triazinoquinazoline-3
Ph H-2, 6), 7.97 (t,] = 7.5 Hz, 1H, triazinoquinazo-
line H-9), 7.85 (d, ] = 8.1 Hz, 1H, triazinoquinazo-
line H-8), 7.73 (t,] = 7.4 Hz, 1H, triazinoquinazoline
H-10), 7.39 (d, ] = 8.1 Hz, 1H, triazinoquinazoline-3
Ph H-3,5),4.77 (t,] = 9.0 Hz, 1H, cyclopentane H-3),
3.02 (t, ] = 10.2 Hz, 1H, CH(CH,),, 2.80-2.54 (m, 1H,
cyclopentane H-4, 5), 2.24-1.97 (m, 1H, cyclopenta-
ne-1CH,), 1.66-1.53 (m, 1H, cyclopentane H-4), 1.42
(s, 1H, cyclopentane-1 CH,), 1.33 (d, ] = 6.8 Hz, 6H,
CH(CH,),), 1.19 (s, 1H, cyclopentane-2 CH,), 0.88 (s,
1H, cyclopentane-2 CH,); LC-MS m/z = 471 (M+1);
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