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Esters and amides of 3-R-2,8-dioxo-7,8-dihydro-
2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-
5a(6H)-carboxylic(-propanoic) acids:

synthesis and biological activity

It is known that carboxyl groups bonded to aryl or hetaryl moieties play a role of the “pharmacophore” frag-
ment in most NSAID molecules. It should be mentioned that the carboxyl group may cause the appearance of
toxic effects and is characterized by unsatisfactory pharmacokinetic properties. The structural modification of the carboxyl
group, including its bioisosteric replacement, is among the most widely used approaches in medicinal chemistry
to improve pharmacodynamic, pharmacokinetic and technological characteristics.

Aim. To develop the synthetic procedures for functional derivatives of 3-R-2,8-dioxo-7,8-dihydro-2H-pyrrolo[1,2-a]-
[1,2,4]triazino[2,3-c]quinazoline-5a(6H)-carboxylic(-propanoic) acids, study the effect of the carboxyl group
chemical modification on the LOX-inhibiting and antiradical activity as a possible mechanism of the pharmaco-
logical activity.

Results and discussion. The synthesis of esters of 3-(2,8-dioxo-3-R'-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]-
triazino[2,3-c]quinazolin-5a(6H)-yl)carboxylic(propanoic) acids was conducted by esterification of the corresponding
acids and tandem heterocyclization of 2-(6-R'-2,5-dihydro-5-ox0-1,2,4-triazino-3-yl)anilines with diethyl 4-oxo-
heptanedioate. The synthesis of amides was conducted by aminolysis of N-acylimidazolides generated in situ.
The antiradical and LOX-inhibiting activities of the compounds obtained were studied as possible mechanisms
of the anti-inflammatory activity. The series of the compounds revealed the LOX-inhibiting activity that was com-
parable with the effect of the reference compound — nordihydroguaiaretic acid.

Experimental part. The synthetic procedures were conducted according to the commonly used methods.
The purity and the structure of the compounds obtained were proven by modern physicochemical methods (*H and
8C NMR-spectroscopy, LC-MS-spectrometry). The antiradical activity was measured by the ability to scavenge
a DPPH-radical. The study of the LOX-inhibiting activity was performed using soybean LOX as an enzyme and
linolenic acid as a substrate.

Conclusions. The methods for the synthesis of esters and amides of 2,8-dioxo-3-R'-7,8-dihydro-2H-
pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a(6 H)-carboxilic(propanoic) acids have been developed. The above-
mentioned transformations were conducted by alcoholysis of generated in situ acyl halides and aminolysis of
N-acylimidazolides, respectively. The more efficient approach for the synthesis of the target esters via condensa-
tion of 2-(6-R"-2,5-dihydro-5-ox0-1,2,4-triazino-3-yl)anilines with diethyl 4-oxoheptanedioate has been proposed. It has
been found that the highest radical scavenging and LOX-inhibiting activities are characteristic for hetarylpropa-
noic acids that contain electron withdrawing substituents in position 3, as well as fluorine atoms in positions 11
and 12. The chemical modification of the carboxylic group in most cases results in a decrease or the loss of the activity.

Key words: pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a(6H)-carboxylic(-propanoic) acid; esters;
amides; synthesis; radical scavenging activity; LOX-inhibiting activity
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3anopisbkuli depxasHuli meduyHUU yHisepcumem, YkpaiHa

Ectepu Ta amign 3-R-2,8-giokco-7,8-aurinpo-2H-nipono[1,2-a][1,2,4]tpuna3sunHo|[2,3-c]-

xiHa3oniH-5a(6H)-kap6oHoBMX(-NPONaHOBUX) KUCIIOT: CUHTE3 Ta GionoriyHa akTUBHICTb

Bigomo, wwo kapbokcunbHi rpynu, NoB’si3aHi 3 apuiibHUM abo reTapunbHUM oparMeHTamu, BigirpatoTb posb
«hapmakodopy» y monekynax 6inswocti HM33. Cnig 3a3HaunTy, Wwo kapbokcunbHa rpyna Moxe Crpu4mHATA
nosiBy TOKCUYHOI Aii i XapakTepuayeTbCa He3aAoBiNbHUMU hapMakoKiHETUYHMMM BNacTUBOCTAMU. CTPyKTypHa
MoamdikaLis kapbokcunbHoI rpynu, BKYarum ii 6ioidocTepnyHy 3amiHy, € OgHiet0 3 HaWbINbLL LWNMPOKO 3acTo-
COBYBaHUX Migxo4iB MeanyHol XiMil Ans BAOCKOHANeHHs apMakognHaMivHuX, hapMakoKiHETUYHMX Ta TEXHO-
NOTiYHMX XapaKTEepPUCTUK.

Merta. Po3pobuTti meToam cnHTesy psgy yHKLiOHanbHMX noxigHux 3-R-2,8-giokco-7,8-gurigpo-2H-nipono[1,2-al-
[1,2,4]TpnasuHo[2,3-c]xiHasoniH-5a(6 H)-kapboHOBMX(-NPONaHOBKX) KUCMOT, BUBYUTY BNINB CTPYKTYPHOI MOAMMDI-
KaLii kap6okcunbHoi rpynu Ha JTIOM-iHribytody Ta aHTUpaamKansHy Aito SK OAHOro 3 MOXIMBUX MeXaHiamiB hapma-
KOMOriYHOi aKTUBHOCTI.

Pe3synkTaTu Ta ix o6roBopeHHs. Peakuieto ectepudikadii 3-(2,8-giokco-3-R'-7,8-gurinpo-2H-nipono[1,2-al-
[1,2,4]tpnasnHo(2,3-c]xiHa3oniH-5a(6H)-in)nponaHoBux KMCNoT abo TaHAEeMHOo reTepouuknisadieto 2-(6-R'-2,5-
aurigpo-5-okco-1,2,4-TpuasuH-3-in)aHinivie 3 gietun-4-okcorentaHA4ioOHaTOM CMHTE30BaHO eCTepU BiAMOBIOHNX
kncnot. CuHTE3 amifiB NpoOBEAEHO aMiHOMi30M akTUBOBAHMUX KUCHOT, € K aKTUBYHOYY KOMMOHEHTY BUKOPUCTAHO
1,1’-kap6oHingiimigason. ¥ pamkax gocnigxeHHs npoBegeHo BuBYeHHs JIOI-iHribytouoi i aHTupagmkansHoi aii
SIK OQHOr0 3 MOXINMBUX MeXaHi3MiB NpoTu3ananbHOi akTMBHOCTI. BuaBneHo psag cnonyk, siki nposinsitote JIOM-
iHribytody akTMBHICTb Ha piBHI (hbapMakomnoriYHoro ctaHaapTy HOPAMWTIAPOrBasipeToBOl KUCOTH.

ExkcnepuMeHTanbHa YacTtuHa. CYHTETUYHI Npouenypy Oynun BUKOHaHI 3rifHO 3 3ararbHOMPUAHATMMU Nia-
xogamu. YMCToTy i CTPYKTYpY CMONyK BCTAHOBIIEHO 3a AOMOMOIOK Cy4YacHMX gisnko-ximiyHnx metogis ('H i °C
AMP-cnekTtpockonis, BEPX-MC-cnektpomeTpist). AHTMpaanKkanbHy akTUBHICTb BCTAHOBOBaNu 3a 34aTHICTIo
CUHTEe30BaHuX cnonyk iHribysatn DPPH-pagvkan. BusdeHHs JTOI-iHriGytoyoi aktTuBHOCTI cnonyk 6yno nposege-
HO 3 BUKOPWUCTaHHSIM CO€EBOI MiNOOKCUMreHasun sik GepMeHTy i NIHONEHOBOT KUCNOTU siK cybCTparTy.
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BucHoBku. Po3pobrieHo MmeToam cMHTE3y ecTepiB i amigiB 2,8-giokco-3-R'-7,8-aurinpo-2H-niponol[1,2-al-
[1,2,4]tpunasnHol2,3-c]xiHa3oniH-5a(6H)-kapboHoBMX (NMpoONaHoOBUX) KUCIOT. Buie3a3HaveHi nepeTBopeHHs Npo-
BeLeHO ankoroniaom yTBOpPeHUX in situ aumnranoreHiais Ta amiHonizom N-auyunimigasonigis. binbw edpekTnBHUM
METOAOM CUHTE3y ecTepiB BUSBUNACSA TaHAeMHa retepoumknisadis 2-(6-R'-2,5-gurigpo-5-okco-1,2,4-TpnasunH-
3-in)aHininiB 3 gieTun-4-okcorentangioHatom. BctaHoBneHo, wo Hanbinbw Bucoka J10OM-iHridytoua i aHTupagu-
KanbHa aKTUBHICTb XapaKTepHi AN reTapunnponaHoBUX KUCHOT, siKi MaloTb €NeKTPOHOAKLEeNTOPHI 3aMiCHUKM
y NOMOXeHHI 3, a TakoX atomu cpriyopy y nonoxeHHsax 11 1a 12. Mogudikauis kap6okcmnbHOT rpynu BianoBigHMX
KMCNOT Yy GinbLUOCTi BUNAAKIB NPU3BOAMTL [0 3HWKEHHS abo BTpaTh akTUBHOCTI.

Knroyoei croea: nipono[1,2-a][1,2,4]TpnasnHo[2,3-c]xiHa3oniH-5a(6H)-kapOoHOBI(-NponaHoBi) KUCNoTY;
ecTepu; aMmign; cuHTes; aHTupagukansHa Tta J1IOl-iHribytoua akTUBHICTb

B. B. CraBuukumn, U. C. HocyneHko, K. U. KaHabi6en, A. 0. Bocko6omnHuk, C. U. KoBaneHko

3Barnopoxckutl eocydapcmeeHHbIl MeOUUUHCKUU yHUsepcumem, YkpauHa

Adbumpbl n amnabl 3-R-2,8-anokco-7,8-aurnapo-2H-nupponol1,2-aj-

[1,2,4]TpnasmHo[2,3-c]xuHa3onuH-5a(6 H)-kap6oHOBbLIX(-NMPONaHOBbIX) KUCIOT:

CUHTE3 U 6Guonorm4yeckas akTMBHOCTb

M3BecTHO, 4TO KapBOoKCUNbHbIE TPYMMbl, CBA3aHHbIE C apuUIlbHBIM UMW reTapunbHbIM dparMeHTamu, urpa-
10T ponb «dapmakodopa» B Monekynax 6onswmHcTea HIMBC. Cnegyet oTMeTUTb, YTO KapbokcunbHas rpynna
MOXET MPUBECTM K NOSBIIEHNIO TOKCUYECKOTO AENCTBUS U XapakTepuayeTcs HeyooBneTBOpUTENbHbIMY dapma-
KOKMHeTu4eckumu ceoncTeamu. CTpyKTypHas Moavndmkaumns KkapboKkeunbHoM rpynnbl, BkAoyas ee buonsocte-
PUYECKYI0 3aMeHYy, SBNSETCA OQHWUM 13 Hanbonee LUMPOKO NMPUMEHSIEMbIX MOAXOA0B MEeAULIMHCKON XUMUN ANS
COBEpLUEHCTBOBaHUS (hbapMakofMHaMUYeckmx, apMakoKMHETUYECKMX N TEXHONOMMYECKUX XapaKTEPUCTHUK.

Llenb. Paspaboratb MeToabl CMHTE3a psiaa PyHKUMOHanNbHbIX NPon3BoAHbIX 3-R-2,8-anokco-7,8-auruapo-
2H-nunpponol[1,2-a][1,2,4]tprnasunHo[2,3-c]xnHasonnH-5a(6 H)-kapOoHOBbLIX(-MPONaHOBLIX) KUCIOT, N3y4nTb BIUSHWE
CTPYKTYPHOM Moandukaumm kapbokcuneHom rpynmnbl Ha NIOM-MHrmbumpytoLlee n aHTMpagukanbHoe OeNCTBMe Kak
OZHOrO M3 BO3MOXHbIX MEXaHN3MOB (hapMaKonorM4eckomn akTMBHOCTY.

Pesynirathbl M nx o6ecyxpaeHue. Peakumein atepudmkaumm 3-(2,8-gmokco-3-R'-7,8-gurmppo-2H-nuppono[1,2-al-
[1,2,4]tpnasnHol2,3-c]xmHasonmnH-5a(6H)-1n)nponaHoBbIX KUCMOT UK TaHAEMHOW reTepounknusaunen 2-(6-R'-
2,5-gurnapo-5-okco-1,2,4-TpnasnHo-3-mn)aHnnmHoB ¢ ANITUI-4-0KCorenTaHAMoOHaTOM CUHTE3NPOBaHbl 3UpbI
COOTBETCTBYIOLLMX KMCMNOT. CMHTE3 aMnaoB NpoBedeH aMVHOMM30M aKTMBMPOBAHHBLIX KUCIOT, rAe B KayecTBe
aKTMBUpYIOLLE KOMMOHEHTbI ucnonb3oBaH 1,1’-kapboHungunmngason. B pamkax nccnegoBaHvs NpoBeaeHo
nsyyenwue JI0OI-nHrmbumpyroLLero n aHTMpaamKanbHOro 4eNCTBUS Kak OGHOTO U3 BO3MOXHBIX MEXaHW3MOB NPOTUBO-
BOCManuUTENbHOW akTMBHOCTU. BbisiBNeH psa coeamHeHui, Kotopble npossnstoT JIOM-MHrmbunpyioLLyo akTMBHOCTb
Ha ypOBHe CTaHAapTa HOPAMIMAPOrBaspPeToBOM KUCMOThI.

AkcnepyMeHTanbHasa YacTb. CyHTETMYECKNE NpoLeaypbl Obinv BbINOMHEHbI COMNMAcHO OBLLENPUHATBIM Noa-
xopam. YncTtoTa n CTpyKTypa COEAMHEHUI YCTAHOBIEHbI C MOMOLLBI0 COBPEMEHHbLIX (PU3NKO-XMMUYECKUX METO-
noB ("H n *C AMP-cnektpockonus, BOXXX-MC-cnektpomeTpusi). AHTUpaguKanbHy akTMBHOCTb yCTaHaBMu-
Banun nyTem M3mMepeHnsi CNoCOBHOCTM CUHTE3MPOBaHHbIX coeanHeHun ceasbiBaTe DPPH-pagukan. Usyyenne
JNIOT-MHrMBupytoLLEen aKTMBHOCTM BELLIECTB BbINo NpoBeAeHO € MCMOb30BaHNEM COEBOW MNMOOKCHIEHasbl B Ka4eCTBe
depmeHTa 1 NMHONEHOBON KUCMOThI B KayecTse cybcTpara.

BbiBoAbl. PazpaboTaHbl MeToAbl CUHTE3a CHOXHbIX 3chmpoB 1 amugos 2,8-auokco-3-R'-7,8-gurnapo-2H-
nuppono[1,2-a][1,2,4]tpna3nHo[2,3-c]xmHa3onuH-5a(6 H)-kap6oHOBbIX(-NPONaHOBbIX) KMCMOT. Yka3aHHble npeBpa-
LLIeHWS NPOBEAEHbI ankoronM3oM obpa3oBaHHbIX in Situ aumnranoreHnaoB 1 amuHonmaom N-auynummnaasonvaos.
Bonee achpeKkTMBHLIM METOAOM CUHTE3A CIOXHbIX 3DMPOB OKasanachb TaHAeMHasi retepouunknmsauus 2-(6-R'-
2,5-anrnapo-5-okco-1,2,4-TprasmHo-3-un)aHnnmHoB ¢ AN3TUI-4-OKCOrenTaHaMoOHaTOM. YCTaHOBMEHO, YTO Hau-
6onee Bbicokas JIOM-MHrMGMpytoLWwas n aHTupagvkanbHas akTMBHOCTb XapakTepHbl A5 reTapunnponaHoBbIX
KMCIOT, KOTOPbIE MMEIOT ANEKTPOHOAKLENTOPHbIE 3aMeCTUTENN B NONOXeHUN 3, a Takke aToMbl doTopa B Mo-
noxexusx 11 n 12. Mogudmkaums kapboKCUbHON rpynnbl COOTBETCTBYHOLLMX KACMOT B GOMbLUMHCTBE CryYaeB
NPUBOANT K CHYXKEHWUIO UNWN NOTEPE aKTUBHOCTM.

Knroyesnie cnoea: nuppono[1,2-a][1,2,4]TpnasnHo[2,3-c]xuHasonnH-5a(6 H)-kapboHoBble(-nponaHoBbIe)
KVMCNOTbI; CNOXHbIE 9MpPbl; aMUAbl; CUHTES; aHTMpaankanbHasa v J1IOM-nHrnbupyrollas akTMBHOCTb

ISSN 2308-8303 (Print)

[t is well known that most of anti-inflammatory
drugs used in medical practice belong to NSAIDs
(nonsteroidal anti-inflammatory drugs). The mecha-
nism of the NSAIDs activity is associated with the cyclo-
oxygenase activity inhibition and, as a result, a de-
crease in prostaglandin production. Even currently,
therapy by NSAIDs is often accompanied with side
effects, including gastrointestinal bleeding and throm-
bocyte aggregation suppression [1-3]. The more de-
tailed study of the cyclooxygenase nature allowed to
evaluate the existing several isoforms (COX-1 and COX-2)
revealing mechanisms of occurrence of side effects
during the long-term therapy of inflammatory pro-

cesses [3]. Thus, the early generation of anti-inflam-
matory agents inhibits both COX-1 and COX-2 and be-
longs to non-selective NSAIDs. These agents control
the inflammation process, but also cause the appea-
rance of side effects. It is known that carboxyl groups
bonded to aryl or hetaryl moieties play a role of
the “pharmacophore” fragment in most NSAID mole-
cules [4, 5]. It should be mentioned that the carboxyl
group may cause the appearance of toxic effects and
is characterized by unsatisfactory pharmacokinetic
properties. The structural modification of the carboxyl
group, including its bioisosteric replacement, is among
the most widely used approaches in medicinal che-
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mistry to improve pharmacodynamic, pharmacoki-
netic and technological characteristics [4, 5]. Imple-
mentation of this approach allowed creating highly
selective NSAIDs. The pharmacological effects of the abo-
vementioned group of agents are caused by specific
inhibition of COX-2. Thus, the use of highly selective
NSAIDs is accompanied with a lower risk of gastro-
intestinal bleeding and other unfavorable reactions.
However, side effects of this type of medicines were
also described [6, 7]. Thus, the search of effective and
safe NSAIDs among novel heterocyclic derivatives using
the up-to-date “drug design” methodology is among
urgent problems of medicinal chemistry.

Recently, the pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazoline heterocyclic system was described as
a promising “scaffold” for construction of novel bio-
active compounds [8]. Additionally, the concept of the pur-
poseful structural optimization of the abovementio-
ned heterocyclic system previously developed [9] al-
lowed us to synthesize the novel 3-R-2,8-dioxo-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-carboxylic(-propanoic) acids with
the promising anti-inflammatory activity. However,
one of the possible approaches for the chemical mo-
dification of the abovementioned acids, namely func-
tionalization of carboxylic group, has not been de-
scribed.

Hence, the present study aimed at the develop-
ment of the synthetic procedures towards functional
derivatives of 3-R-2,8-dioxo-7,8-dihydro-2H-pyrrolo-
[1,2-a][1,2,4]triazino[2,3-c]quinazoline-5a(6H)-
carboxylic(-propanoic) acids, as well as the study of
the effect of the carboxyl group chemical modifica-
tion on the LOX-inhibiting and antiradical activity as
a possible mechanism of the pharmacological activity.

0
EtO ~ I~ OEt Ri N
A 5 OEt
= NN

Results and discussion

Previously described [8] substituted 2,8-dioxo-3-
R!-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-
[2,3-c]quinazolin-5a(6H)-carboxylic(propanoic)
acids 2 were used as substrates for the chemical mo-
dification of the carboxyl group. It was found that
abovementioned compounds under esterification con-
ditions (Scheme, Method A) resulted in esters 3 with
the yields of 33-60%. Tandem heterocyclization of
2-(6-R*-2,5-dihydro-5-0x0-1,2,4-triazino-3-yl)ani-
lines 1 with diethyl 4-oxoheptanedioate in glacial ace-
tic acid (Scheme, Method B) was shown to be more
efficient approach to obtain compounds 3 (yields of
74-87%). The synthesis of amides 4 was conducted
by the known method [10], namely by aminolysis of
N-acylimidazolides obtained in situ. It was found that
the abovementioned intermediates A were syntheti-
cally available and revealed high reactivity towards
benzyl-(aryl-)amines. The conversion of acids 2 in
amides 4 via the method mentioned above requires
anhydrous dioxane and refluxing for 3-4 hours (Scheme).
The yields of amides 4 were in the range of 30-73%.
The attempt of the synthesis of amide 4 via the reac-
tion of esters 3 with amines was not successful.

Elemental analysis, 'H, *C NMR and LS-MS data
proved the structure and purity of the substances
synthesized.

'H NMR-spectra of compounds 3 were characte-
rized by the signals of ethoxy-group registered as
the AM-system formed by doublet (3.1), doublet of
doublets, multiplets (3.2, 3.4-3.6) or quintet (3.3)
at 4.09-3.62 ppm (CH,-fragment) and triplets at
1.16-1.04 ppm (CH,-group). Signals of the ethylene
moiety in the ethoxycarbonylalkyl fragment of esters

(0]
R*-NH, (I?%‘\
—A— =

N Q .
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N
PN "
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3.1-3.6 were observed as series of multiplets over-
lapping on the equatorial and axial protons of the pyr-
role cycle at 2.93-2.58 ppm (H-7,,, 7,,, -CH,CH,COOC,H;)
and 2.47-2.06 ppm (H-6,,, 6,,, ~-CH,CH,COOC,Hs). Such
complex splitting is probably associated with the pre-
sence of an asymmetric carbon atom.

'H NMR-spectra of compounds 4 were characte-
rized by the signals of amide NH-protons. The abo-
vementioned signals were registered as triplets at
8.09-6.23 ppm (4.1-4.5) or singlet at 9.71-9.49 ppm
(4.6-4.10). Additionally, the signals of the methyle-
ne group protons were observed as two-proton doub-
lets at 4.29-4.09 ppm. As it was expected, in *H NMR-
spectra of amides 4.1-4.3 the signals of the pyrrole
cycle protons (7., 7, 6., 6.,) Were observed as a wide
high-field multiplet in the range of 3.24-2.64 ppm.
In 'H NMR-spectra of amides 4.4-4.10 the pattern
of the abovementioned protons signals was similar
to the spectra of the corresponding esters 3 (two
sequential multiplets at 2.95-2.70 ppm (H-7,, 7,,)
and 2.69-2.41 ppm (H-6,, 6,,). At the same time, in
'H NMR-spectra of compounds 4.4-4.10 the signals of
the exocyclic ethylene fragment protons were shifted
to the low field compared to esters 3. The abovemen-
tioned signals were observed as series of multiplets at
2.38-2.23 ppm (-CH,CH,CONH-), and 2.18-2.10 ppm
(-CH,CH,CONH-).

In the 'H NMR-spectra of compounds 3.1-3.3,
4.1-4.10 the signals of the benzene fragment pro-
tons were observed as the ABCD-system consisting
of a doublet of H-13 at 8.31-8.22 ppm, a doublet of
H-10 at 8.23-8.02 ppm, a triplet of H-11 at 7.73-7.59 ppm
and a triplet H-12 at 7.47-7.31 ppm. The signals of
proton in position 12 in most cases form multiplets
with signals of aromatic protons of substituents in po-
sitions 3 and 5a. Introduction of one or two fluorine
atoms to the heterocyclic fragment of compounds
3.4-3.6 caused the additional splitting [11]. Besides,
in 'H NMR-spectra of compounds 3 and 4 the signals
were caused by the nature of substituents in positions
3 and 5a [11].

The ¥C NMR-spectrum of compound 3.2 additio-
nally proved its structure. The characteristic were
the signals of a carbon atom of position 5a, cyclic and
exocyclic ethylene fragments. The abovementioned
signals were registered at 31.8, 29.5, 27.7, 27.7 and
83.5 ppm, respectively.

The antiradical and LOX-inhibiting activities of
the compounds obtained were studied as possible
mechanisms of the anti-inflammatory activity [12].
It was found that compounds 2, 3 and 4 revealed the anti-
radical activity (ARA = 0.87-43.6%) in the concentra-
tion of 103 M. The SAR-analysis conducted showed
that introduction of electron-withdrawing substitu-
ents to position 3, as well as introduction of fluorine
atoms in positions 11 and 12 increased the DPPH-
scavenging activity of hetarylpropanoic acids 2.1-2.6.

All compounds exhibited lower antiradical activity
in the concentration of 10-* M, but the “structure - anti-
radical activity” relationship was preserved. Hetaryl-
carboxylic acids 2.7 and 2.8 were characterized by
a moderate antiradical activity.

Moreover, the antiradical activity of compounds
2.1-2.6 correlated with their LOX-inhibiting acti-
vity (Table). Thus, the highest LOX-inhibiting activity
(16.7-31.02%) was characteristic for compounds
2.4-2.6 containing fluorine atoms in their structu-
res [13, 14]. At the same time, acids 2.7 and 2.8 did
not reveal the LOX-inhibiting activity.

The chemical modification of acids 2.1-2.6 by
the carboxylic group esterification (compounds 3.1-3.6)
resulted in decreasing of the radical scavenging
(0.87-17.11%) and the LOX-inhibiting activity
(3.32-15.78%). Thus, fluorine-containing compound 3.5
revealed the highest LOX-inhibiting activity among
esters 3. Compounds 4.2, 4.7 and 4.8 (Table) exhibi-
ted the highest radical scavenging activity among ami-

Table

The antiradical and LOX-inhibitory activity
of the compounds synthesized

ARA, % LOX-
Ascorbic 94.80 82.36 -

acid

NDGA - N 32.14
2.1 6.94 4.86 19.18
2.2 1068 6.44 7.83
2.3 11.02 5.62 7.47
2.4 10.85 5.25 16.73
2.5 35.76 8.31 2041
26 36.44 7.38 31.02
3.1 5.90 2.90 7.44
3.2 197 027 3.32
33 0.87 0.00 6.41
3.4 3.39 161 0.00
35 1047 187 15.87
3.6 17.71 2.26 0.00
4.1 8.87 3.23 0.00
4.2 14.68 1048 0.00
43 13.55 8.06 0.00
44 371 2.26 17.17
45 8.23 3.23 0.00
4.6 5.00 419 0.00
4.7 16.29 5.16 0.00
48 4331 13.71 0.00
4.9 2.90 2.26 0.00
4.10 4.84 194 0.00
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des 4 obtained. It is interesting to note that the abo-
vementioned compounds contain the 4-methoxyben-
zyl (4.2) or 4-methoxyphenyl (4.4, 4.8) fragment.
Esters 3 and amides 4 did not reveal the LOX-inhibi-
ting activity.

Hence, the study conducted allowed us to detect
the classes of effective anti-inflammatory agents, as
well as to propose the effective approaches for con-
structing novel anti-inflammatory agents. It should
be noted that the lipophilic, but not active esters ob-
tained can not be considered as non-promising bio-
active agents due to the possibility of their biotrans-
formation in active metabolites.

Experimental part

Melting points were determined in open capilla-
ry tubes in a Stuart SMP30 apparatus and were un-
corrected. The elemental analyses (C, H, N) were per-
formed using an ELEMENTAR vario EL cube ana-
lyzer. '"H NMR-spectra (400 MHz) and *C NMR (101 MHz)
were recorded using a Varian-Mercury 400 spectro-
meter with TMS as an internal standard in DMSO-d,
solution. LC-MS spectra were recorded using the chro-
matography/mass spectrometric system consisting
of an Agilent 1100 Series high-performed liquid chro-
matograph equipped with an Agilent LC/MSD SL
diode-matrix and mass-selective detector (atmosphe-
ric pressure chemical ionization - APCI). The ioniza-
tion mode was a concurrent scanning of positive and
negative ions in the mass range of 80-1000 m/z.
The synthetic studies were conducted according to
the general approach to the search of potential bio-
logically active substances using reagents of com-
panies Sigma-Aldrich (Missouri, USA) and Enamine
(Kyiv, Ukraine).

2-(6-R!-2,5-dihydro-5-o0x0-1,2,4-triazino-3-yl)ani-
lines 1.1-1.6, 3-(2,8-dioxo-3-R!-7,8-dihydro-2H-pyr-
rolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a(6H)-
yl)propanoic acids 2.1-2.6 and 2,8-dioxo-3-R*-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazoline-5a(6H)-carboxylic acids 2.7 and 2.8 were
synthesized according to the known methods and their
constants corresponded to the article [8, 15].

The general method for the synthesis of ethyl
3-(3-R!-2,8-diox0-7,8-dihydro-2H-pyrrolo[1,2-a]-
[1,2,4]triazino[2,3-c]quinazolin-5a(6H)-yl)pro-
panoates 3.1-3.6:

Method A. To 10 mmol of the corresponding acid
2.1-2.6 in 20 mL of ethanol add 1.29 g (11 mmol)
of thionyl chloride and 1 drop of DMF. Heat the re-
sulting mixture on a water bath for 6 h. Then cool
the reaction mixture and pour into 5mL of the
saturated sodium bicarbonate solution. Filter the
precipitate formed and dry. If it is necessary, the
compounds obtained can be recrystallized from
ethanol.
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Method B. To the suspension of 10 mmol of the cor-
responding anilines 1.1-1.6 in glacial acetic acid add
2.30 g (10 mmol) of diethyl 4-oxoheptanedioate.
Reflux the resulting mixture for 6 h. Evaporate the sol-
vent under vacuum, add 15 mL of methanol to the re-
sidue formed. Filter the precipitate formed, wash by
diethyl ether and dry. The compounds obtained can
be purified by recrystallization from methanol.

Ethyl 3-(3-methyl-2,8-dioxo-7,8-dihydro-2 H-pyr-
rolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a-
(6H)-yl)propanoate 3.1. Yield - 52.4% (method A),
77.0% (method B). M. p. 137-139°C. Anal. Calcd. for
C,oH,,N,0,, %: C 61.95, H 5.47, N 15.21. Found, %:
C61.99,H5.56,N 15.29.'H NMR (400 MHz, DMSO-d,),
S, ppm: 8.26 (1H, d, ] = 7.8 Hz, H-13), 8.06 (1H, d,
] = 8.1 Hz, H-10), 7.70 (1H, t, ] = 7.7 Hz, H-11), 7.41
(1H,t,J = 7.5 Hz, H-12), 3.93 (2H, dd, /J, = 11.5 Hz,
J, = 6.1 Hz, -OCH,CH,), 2.96-2.53 (4H, m, H-7,, 7.,
-CH,CH,CO0C,H;), 2.43-2.07 (7H, m, H-6,,, 6,,,~CH,CH,~
COOC,H;, CH,),1.16 (3H,t,/= 7.0 Hz -OCH,CH,). LC-MS:
m/z =369 [M+1].

Ethyl 3-(2,8-dioxo-3-phenyl-7,8-dihydro-2H-
pyrrolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a-
(6H)-yl)propanoate 3.2. Yield - 51.0% (method A),
79.3% (method B). M. p. 230-232°C. Anal. Calcd. for
c,,H,,N,0,, %: C 66.97, H 5.15, N 13.02. Found, %:
C67.06,H5.21,N 13.09. 'H NMR (400 MHz, DMSO-d,),
S, ppm: 8.30 (1H, d,J = 7.6 Hz, H-13), 8.20 (2H, d,
J=6.3 Hz, Ar-H-2,6),8.08 (1H, d, / = 8.0 Hz, H-10), 7.72
(1H,t,J=7.3 Hz,H-11),7.59-7.18 (4H, m, H-12, Ar-H-
3,4,5),4.09-3.62 (2H, m, -OCH,CH,), 3.23-1.90 (8H,
m, H-7., 7., 6., 6., ~CH,CH,CO0C,H;), 1.04 (3H, t,
J=7.1Hz,-0CH,CH,). ®*C NMR (101 MHz, DMSO-d,)
S, ppm: 13.7,27.7,27.7,29.5,31.8, 60.2, 83.5, 118.6,
121.4,125.8,127.2,128.0,128.6,130.4, 132.3, 134.1,
134.3,146.8,150.8,160.8,171.5,172.3. LC-MS: m/z = 431
[M+1].

Ethyl 3-(3-(4-isopropylphenyl)-2,8-dioxo-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoate 3.3. Yield - 54.0%
(method A), 82.3% (method B). M. p. 214-216°C.
Anal. Calcd. for C,,H,;N,0,, %: C 68.63,H5.97, N 11.86.
Found, %: C 68.72, H 6.05,N, 11.92. 'H NMR (400 MHz,
DMSO0-d,), §, ppm: 8.31 (1H, d,J = 7.8 Hz, H-13), 8.14
(2H,d,J=8.0 Hz, 3-Ar-H-2,6), 8.09 (1H, d,/ = 8.2 Hz,
H-10),7.73 (1H,t,/=7.8 Hz,H-11),7.44 (1H,t,/ = 7.6 Hz,
H-12),7.30 (2H, d, / = 8.0 Hz, 3-Ar-H-3,5), 3.85 (2H,
q,/=7.0 Hz, -OCH,CH,), 2.93-2.58 (5H, m, H-7,,, 7,
-CH,CH,CO0C,H;, ~-CH(CH;), ), 2.47-2.06 (4H, m,
H-6,, 6,, -CH,CH,CO0C,H;), 1.30 (6H, d, ] = 6.9 Hz,
-CH(CH,),), 1.05 (3H, t,/ = 7.1 Hz, -OCH,CH,). LC-MS:
m/z =473 [M+1].

Ethyl 3-(12-fluoro-2,8-dioxo-3-phenyl-7,8-di-
hydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoate 3.4. Yield - 60.0%
(method A), 73.6% (method B). M. p. 184-186°C.
Anal. Calcd. for C,,H,,FN,0,, %: C 64.28,H 4.72,N 12.49.
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Found, %: C 64.34, H 4.81, N, 12.54. 'H NMR (400 MHz,
DMSO0-dy), 6, ppm: 8.21 (2H, d, ] = 6.6 Hz, Ph-H-2,6),
8.10 (1H, m, H-13), 7.98 (1H, m, H-10), 7.60-7.43 (4H,
m, H-11, Ar-H-3,4,5), 4.01-3.66 (2H, m, -OCH,CH,),
3.18-2.56 (4H, m, H-7,, 7, -CH,CH,COOC,H;), 2.44-2.11
(4H, m, H-6, 6,,, CHZCHZCOOCZHS), 1.06 (3H, t,
J=7.1Hz, -OCH,CH,). LC-MS: m/z = 450 [M+1].

Ethyl 3-(11,12-difluoro-2,8-dioxo-3-phenyl-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanoate 3.5. Yield - 33.0%
(method A), 87.0% (method B). M. p. 299-301°C.
Anal. Calcd. for C,,H,,F,N,0,, %: C61.80,H4.32,N 12.01.
Found, %: C 61.89,H4.41,N 12.11. '"H NMR (400 MHz,
DMSO0-d,), 8§, ppm: 8.30 (2H, dd,J, = 7.8 Hz,J, = 6.0 Hz,
Ar-H-2,6),8.14 (1H, t, /] = 9.4 Hz, H-13), 8.03 (1H, dd,
J,=11.2Hz,J,=7.1 Hz, H-10), 7.19 (2H, t,] = 8.6 Hz,
Ar-H-3,5), 3.95-3.78 (2H, m, -OCH,CH,), 2.96-2.57
(4H, m, H-7, 7,,, ~-CH,CH,COOC,H;), 2.46-2.08 (4H,
m, H-6,,, 6,,, ~-CH,CH,CO0C,H;), 1.07 (3H, t,/ = 7.1 Hz,
-OCH Cﬂ3) LC-MS: m/z = 467 [M+1].

Ethyl 3-(11,12-difluoro-3-(4-fluorophenyl)-2,8-
dioxo-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-
[2,3-c]quinazolin-5a(6H)-yl)propanoate 3.6. Yield -
35.0% (method A), 74.3% (method B). M. p. 175-177°C.
Anal. Calcd. for C,,H,,F;N,0,, %: C59.51,H3.95,N11.57.
Found, %: C59.47,H 3.88,N 11.50. '"H NMR (400 MHz,
DMSO0-d,), §, ppm: 8.30 (2H, dd,J, = 7.8 Hz, J, = 6.0 Hz,
Ar-H-2,6),8.14 (1H,t,/=9.4 Hz, H-13),8.03 (1H, dd,
J,=11.2 Hz,J, = 7.1 Hz, H-10), 7.19 (2H, t,/ = 8.6 Hz,
Ar-H-3,5), 3. 95 3.78 (2H, m, -0CH,CH,), 2.96-2.57
(4H, m, H-7,, 7,,, -CH,CH,CO0C,H;), 2.46-2.08 (4H,
m, H-6,, 6,,, ~-CH,CH,CO0C,H;), 1.07 (3H, t,/ = 7.1 Hz,
-0OCH,CH,). LC-MS: m/z = 485 [M+1].

The general method for the synthesis of N-R3-
3-R!-2,8-dioxo0-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]-
triazino[2,3-c]quinazoline-5a(6H)-yl-carbox-
amides 4.1-4.2 and N-R3-3-(3-R!-2,8-dioxo0-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-[2,3-c]-
quinazoline-5a(6H)-yl)propanamides 4.3-4.10.
To the suspension of 10 mmol of the corresponding
acid 2.7-2.8, 2.1, 2.2 in 20 mL of anhydrous dioxane
add 1.78 g (11 mmol) of 1,1’-carbonyldiimidazole (CDI).
Heat the resulting mixture at 80°C for 1 h (until the comp-
lete evolution of carbon dioxide). Then add 10 mmol
of the corresponding amine and heat the mixture ob-
tained for 3-4 h. Cool the reaction mixture and pour
into water. Filter the precipitate formed and dry. The com-
pounds obtained can be purified by recrystallization
from dioxane.

N-(4-Fluorobenzyl)-2,8-dioxo-3-phenyl-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazoline-5a(6H)-carboxamide 4.1. Yield - 30.0%.
M. p. 212-215°C. Anal. Calcd. for C,,H,,;FN.O,, %:
C 67.35, H4.19, N 14.55. Found, %: C 67.41, H 4.24,
N 14.61. 'H NMR (400 MHz, DMSO-d,), §, ppm: 8.28
(1H,d,/=7.8Hz, H-13),8.23 (1H, d,/ = 8.2 Hz, H-10),
8.18 (2H,d,J=6.0 Hz, Ar-H-2,6),7.70 (1H,t,/= 7.9 Hz,

H-11),7.47-7.37 (4H, m, H-12, Ar-H-3,4,5), 7.23 (2H,
dd, J, = 8.3 Hz, J, = 5.4 Hz, 5a-Bn-H-2,6), 6.97 (2H, t,
J = 8.5 Hz, 5a-Bn-H-3,5), 6.23 (1H, t, ] = 6.0 Hz,
-NHCH,-),4.18 (2H, d,/ = 5.8 Hz,-NHCH,-), 3.24-2.64
(4H, m, H-7., 7., 6., 6.,). LC-MS: m/z = 482 [M+1].
N-(4-Methoxybenzyl)-2,8-dioxo-3-phenyl-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazoline-5a(6H)-carboxamide 4.2. Yield - 56.2%.
M. p. 228-231°C. Anal. Calcd. for C,H,;N:O,, %: C 68.14,
H 4.70, N 14.19. Found, %: C 68.17, H 4.75, N 14.15.
'H NMR (400 MHz, DMSO-d,), 8, ppm: 8.29-8.21
(2H, m, H-10,13), 8.18 (2H, d, / = 7.3 Hz, Ar-H-2,6),
7.68 (1H,t,J=7.8 Hz,H-11), 7.49-7.34 (4H, m, H-12,
Ar-H-3,4,5), 7.21 (2H, d, ] = 8.2 Hz, 5a-Bn-H-2,6),
7.12 (2H, d, ] = 8.2 Hz, 5a-Bn-H-3,5), 6.77 (1H, t,
J=4.5Hz,-NHCH,-), 4.12 (2H, d,] = 4.5 Hz, -NHCH,-),
3.73 (3H, s, -0CH,), 3.17-2.60 (4H, m, H-7_, 7_,,
H-6,, 6,,). LC-MS: m/z = 494 [M+1].
2,8-Dioxo-3-phenyl-N-(4-(trifluoromethyl)-
benzyl)-7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]-
triazino[2,3-c]quinazoline-5a(6H)-carboxamide
4.3.Yield - 55.4%. M. p. 171-174°C. Anal. Calcd. for
C,gH,F3N:0;, %: C 63.28, H 3.79, N 13.18. Found, %:
C63.33,H3.87,N 13.25.'H NMR (400 MHz, DMSO-d,),
S, ppm: 8.26 (2H, d, ] = 8.0 Hz, Ar-H-2,6), 8.23-8.08
(2H, m, H-10,13), 7.67 (1H, t,] = 7.8 Hz, H-11), 7.54
(2H, d, J = 7.8 Hz, 5a-Bn-H-3,5), 7.47-7.30 (6H, m,
H-12, Ar-H-3,4,5, 5a-Bn-H-2,6), 6.47 (1H, t,] = 5.2 Hz,
-NHCH,), 4.29 (2H, d,]J = 5.4 Hz, -NHCH,-), 3.14-2.60
(4H, m,H-7,,7,,H-6,, 6,). LC-MS: m/z = 532 [M+1].
3-(3-Methyl-2,8-dioxo-7,8-dihydro-2H-pyr-
rolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-
5a(6H)-yl)-N-(4-(trifluoromethyl)benzyl)pro-
panamide 4.4. Yield - 75.3%. M. p. 144-147°C. Anal.
Calcd. for C,;H,,F;N.0,, %:C 60.36, H 4.46, N 14.08.
Found, %: C 60.42, H 4.54, N 14.18.'"H NMR (400 MHz,
DMSO-dy), 8, ppm: 8.22 (1H, d, J = 7.4 Hz, H-13), 8.03
(1H, d, ] = 8.2 Hz, H-10), 7.66 (1H, t, ] = 7.7 Hz, H-11),
7.56-7.49 (2H, m, 5a-Bn-H-3,5), 7.39-7.24 (3H, m,
H-12, 5a-Bn-H-3,5), 6.87 (1H, br s, -NHCH,-), 4.23 (2H,
d, ] = 4.6 Hz, -NHCH,-), 2.95-2.72 (2H, m, H-7,,, 7_,),
2.67-2.41(2H,m,H-6,,6,,),2.22 (3H, s, CH,), 2.20-2.01
(4H, m, -CH,CH,CONH-). LC-MS: m/z = 498 [M+1].
N-(4-Fluorobenzyl)-3-(3-methyl-2,8-di0x0-7,8-
dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino[2,3-c]-
quinazolin-5a(6H)-yl)propanamide 4.5. Yield - 68%.
M. p. 200-203°C. Anal. Calcd. for C,,H,,FN.0O,, %:
C 64.42, H 4.96, N 15.65. Found, %: C 64.45, H 4.91,
N 15.68.'H NMR (400 MHz, DMSO-d,), §, ppm: 8.22
(1H,d,J=7.8Hz, H-13),8.09 (1H,t,/= 5.6 Hz,-NHCH,-),
8.03(1H,d,J=8.0,H-10),7.66 (1H,t,/=7.5 Hz, H-11),
7.37 (1H,t,J=7.6 Hz, H-12),7.17 (2H,dd, J, = 8.1 Hz,
J,=5.7Hz, 5a-Bn-H-2,6), 6.95 (2H, t,] = 8.7 Hz, 5a-Bn-
H-3,5), 4.09 (2H, d, ] = 4.4 Hz, -NHCH,-), 2.91-2.70
(2H,m,H-7,,,7,),2.68-2.49 (2H, m, H-6,,, 6,), 2.38-2.23
(2H, m, -CH,CH,CONH-), 2.22 (3H, s, CH;), 2.18-2.00
(2H, m, -CH,CH,CONH-). LC-MS: m/z = 448 [M+1].
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3-(3-Methyl-2,8-dioxo-7,8-dihydro-2H-pyr-
rolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-
5a(6H)-yl)-N-phenylpropanamide 4.6. Yield - 68.0%.
M. p. 264-267°C. Anal. Calcd. for C,;H,,N;0,, %: C 66.49,
H 5.10, N 16.86. Found, %: C 66.56, H 5.17, N 16.94.
'H NMR (400 MHz, DMSO-dy), §, ppm: 9.63 (1H, s,
-NH-),8.24 (1H,dd,/, =8.0 Hz,J, = 1.6 Hz, H-13), 8.03
(1H, d, J = 8.2 Hz, H-10), 7.70-7.59 (1H, m, H-11),
7.39 (3H, m, H-12, 5a-Ph-H-2,6), 7.16 (2H,t,]/ = 7.7 Hz,
5a-Ph-H-3,5), 6.92 (1H, t, ] = 7.4 Hz, 5a-Ph-H-4), 2.95-2.76
(2H, m,H-7,,7,),2.69-2.52 (2H, m, H-6,,, 6,,), 2.46
(3H,s, CH,), 2.38-2.05 (4H, m, -CH,CH,CONH-). LC-MS:
m/z =416 [M+1].

N-(4-Methoxyphenyl)-3-(3-methyl-2,8-dioxo-
7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-
[2,3-c]quinazolin-5a(6H)-yl)propanamide 4.7. Yield -
67.7%. M. p. 242-245°C. Anal. Calcd. for C,,H,;N.0,,
%:C 64.71,H5.20, N 15.72. Found, %: C 64.78, H 5.29,
N 15.81.'H NMR (400 MHz, DMSO-d,), 6, ppm: 9.49
(1H, s, -NH-), 8.28-8.20 (1H, m, H-13), 8.03 (1H, d,
] = 8.2 Hz, H-10), 7.64 (1H, t, ] = 7.5 Hz, H-11), 7.37
(1H,t,J = 7.7 Hz, H-12), 7.30 (2H, d, /] = 8.9 Hz, 5a-
Ar-H-2,6), 6.74-6.66 (2H, d, ] = 8.9 Hz, 5a-Ar-H-3,5),
3.69 (3H, s, -0CH,), 2.95-2.76 (2H, m, H-7,, 7)),
2.69-2.48 (2H, m, H-6,,, 6,,), 2.35-2.20 (2H, m, -CH,~
CH,CONH-), 2.17 (3H, s, 3-CH,), 2.14-1.97 (2H, m,
-CH,CH,CONH-). LC-MS: m/z = 446 [M+1].

3-(2,8-Dioxo-3-phenyl-7,8-dihydro-2H-pyr-
rolo[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a-
(6H)-yl)-N-(4-methoxyphenyl)propanamide 4.8.
Yield - 66.1%. M. p. 210-213°C. Anal. Calcd. for
C,oH,:N:0,, %:C 68.63, H 4.97, N 13.80. Found, %:
C68.67,H4.95,N 13.83.'H NMR (400 MHz, DMSO-d,),
6, ppm: 9.50 (1H, s, -NH-), 8.27 (1H, d, J = 8.3 Hz,
H-13),8.19-8.09 (2H, m, Ar-H-2,6),8.06 (1H,d,/=8.0 Hz,
H-10),7.67 (1H,t,J = 8.0 Hz,H-11), 7.48-7.32 (4H, m,
H-12, Ar-H-3,4,5), 7.26 (2H, d, / = 9.0 Hz, 5a-Ar-H-2,6),
6.68 (2H, d,/ = 9.0 Hz, 5a-Ar-H-3,5), 3.68 (3H, s, -OCH.,),
3.13-1.86 (8H, m,H-7, 7, 6., 6,,, ~CH,CH,CONH-).
LC-MS: m/z = 508 [M+1].

N-(4-Fluorophenyl)-3-(3-methyl-2,8-dioxo-
7,8-dihydro-2H-pyrrolo[1,2-a][1,2,4]triazino-
[2,3-c]quinazolin-5a(6H)-yl)propanamide 4.9. Yield -
67.7%. M. p. 265-268°C. Anal. Calcd. for C,;H,,FN;0,, %:
C 63.73, H 4.65, N 16.16. Found, %: C 63.79, H 4.72,
N 16.24. 'H NMR (400 MHz, DMSO-d,), §, ppm: 9.71
(1H,s, -NH-), 8.24 (1H, d,] = 7.6 Hz, H-13), 8.02 (1H,
d,/=8.1Hz H-10),7.64 (1H,t,/=7.7 Hz, H-11), 7.42
(2H, dd, J, = 8.8 Hz, J, = 5.0 Hz, 5a-Ar-H-2,6), 7.36
(1H,t,J=7.6 Hz, H-12),6.91 (2H, t,] = 8.7 Hz, 5a-Ar-
H-3,5), 2.95-2.73 (2H, m, H-7,, 7,), 2.69-2.50 (2H,
m, H-6,, 6,,), 2.37-2.19 (2H, m, -CH,CH,CONH-), 2.16
(3H, s, CH,), 2.10 (2H, m, -CH,CH,CONH-). LC-MS:
m/z =434 [M+1].

3-(2,8-Dioxo-3-phenyl-7,8-dihydro-2 H-pyrrolo-
[1,2-a][1,2,4]triazino[2,3-c]quinazolin-5a(6H)-yl)-
N-(4-fluorophenyl)propanamide 4.10. Yield - 77.3%.
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M. p. 270-273°C. Anal. Calcd. for C,,H,,FN.O,, %:
C 67.87, H 4.48, N 14.13. Found, %: C 67.94, H 4.51,
N 14.19. 'H NMR (400 MHz, DMSO-d,), 6, ppm: 9.69
(1H,s,NH),8.29 (1H,d,J= 7.9 Hz, H-13),8.13 (2H, d,
J=6.9 Hz, 3-Ar-H-2,6), 8.05 (1H, d,J = 8.2 Hz, H-10),
7.67 (1H,t,]J=7.4 Hz, H-11),7.47-7.21 (6H, m, 3-Ar-
H-3,4,5, H-12, 5a-Ar-H-2,6), 6.87 (2H, t, ] = 8.7 Hz,
5a-Ar-H-3,5), 3.18-2.03 (8H, m, H-7_, 7,, 6., 6.,
-CH,CH,CONH-). LC-MS: m/z = 496 [M+1].

Antiradical activity. The in vitro research of
the antiradical activity was based on the interaction
of the compounds synthesized with 2,2-diphenyl-1-
picrylhydrazyl (DPPH) [16]. DPPH is a stable free ra-
dical, and its alcohol solutions are colored in an in-
tense purple color (A, = 517 nm). DPPH interacts with
compounds that are able to bind free radicals yielding
the products, which are yellow colored, and does not
absorb the light at the wavelength specified above.

Research methodology. Dissolve the compounds
in DMSO to obtain 1 mM solution. Mix 2 mL of this
solution with 2 mL of 0.1 mM DPPH methanol solu-
tion and incubate for 30 min at 25°C. Then measure
the absorbance (4,) [17]. Simultaneously determine
the absorbance of 2 mL of 0.1 mM DPPH solution in
2 mM of methanol (Apppy)- Calculate the antiradical
activity (ARA) by the following formula: ARA,% =
(Apppy — A4,)x100% /A ppy- In the case of a negative mea-
ning ARA in % is estimated as 0.

Weighing of reagents and the compounds synthe-
sized were conducted on ANG200C electronic scales
(Axis, Gdansk, Poland), and the absorbance was mea-
sured by a ULAB 108UV spectrophotometer (Ulab,
Shanghai, China).

The in vitro study of soybean LOX inhibition.
The in vitro study was evaluated as it was reported
previously [18, 19]. To 3.88 mL of borate buffer add
40 pL of 2:10-°> w/v solution of LOX in buffer and
40 pL of 100 uM of the compound solution studied
(or nordihydroguaiaretic acid (NDGA)). Shake the re-
sulting mixture and incubate at ambient temperature
for 5 min. After incubation add 40 pL of 0.01 M so-
lution of sodium linolenate. The intensity of absor-
bance at 234 nm is recovered after 20 min of the in-
cubation at ambient temperature. Calculate the re-
sults by the formula: LOX inhibiting activity, % =
(A A x100%/A

Conclusions

eq’

control~ “test Eumpm,md) control®

The methods for the synthesis of esters and ami-
des of 2,8-dioxo-3-R!-7,8-dihydro-2H-pyrrolo[1,2-a]-
[1,2,4]triazino[2,3-c]quinazolin-5a(6H)-carboxilic
(propanoic) acids have been developed. The above-
mentioned transformations were conducted by alco-
holysis of generated in situ acyl halides and amino-
lysis of N-acylimidazolides. The more efficient alter-
native approach for the synthesis of the target esters
via condensation of 2-(6-R!-2,5-dihydro-5-oxo-1,2,4-
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triazino-3-yl)anilines with diethyl 4-oxoheptanedioate  as fluorine atoms in positions 11 and 12. The chemical
has been proposed. It has been found that the highest modification of the carboxylic group in most cases re-
radical scavenging and LOX-inhibiting activities are  sults in a decrease or the loss of the activity.
characteristic for hetarylpropanoic acids that contain Conflict of interests: authors have no conflict of
electron withdrawing substituents in position 3,aswell  interests to declare.
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