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Abstract — Quinazoline derivatives have expressed a broad
spectrum of biological activities, but there are few examples in
literature on an antioxidant activity of different quinazolines. On
the basis of literature by Chinese scientists on the effective
antioxidant activity of Schiff bases containing 2-oxoquinoline and
due to structural similarity of quinoline and quinazoline ring
systems, the reactions of 3-aminoquinazolinone with a range of
aromatic aldehydes and ethoxymethylene derivatives have been
carried out and their radical scavenging activities have been
studied.
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|. INTRODUCTION

Quinazoline derivatives have attracted interest over the years
because of their various biological activities [1], but there are
few examples in literature on antioxidant activity of different
quinazolines. Among several quinazolines reported, there are
some  subtituted quinazolines  exhibiting interesting
pharmaceutical activities. The antioxidant activity of the
molecule may be due to the presence of hydroxyl groups [2] and
sulphur atom [3], [4], but no data on systematic studies of
quinazoline substituents and antioxidant activity relationships
are available.

Recently, Chinese scientists reported [5] an effective
antioxidant activity of Schiff bases containing 2-oxoquinoline.
Due to the structural similarity of quinoline and quinazolinone
ring systems, 4-oxoquinazoline Schiff bases may be viewed as
potential antioxidants.

The above-mentioned issue, as well as an increasing
necessity and interest in antioxidants as a major defence against
damages caused by free radicals, has prompted the synthesis of
some derivatives of quinazolin-4(3H)-ones and evaluation of
their antioxidative activity.

I1. RESULTS AND DISCUSSION

The starting compound 3-aminoquinazolin-4(3H)-one (1)
was synthesized from anthranilhydrazide and triethyl
orthoformate as reported in literature [6].

The starting aminoquinazolinone 1 was modified at N(3) to
yield compounds with C=C and C=N bonds by reactions of this
derivative 1 with aromatic and heterocyclic aldehydes 2 and
ethoxymethylene compounds 3 (scheme 1).

The reaction of aminoquinazolinone 1 with isopropylidene
ethoxymethylenemalonate (3a) proceeds readily even at room
temperature. To carry out the reactions with aromatic 2a-f and
heteroaromatic 2g aldehydes it is necessary to reflux the

components 1 and 2a-g for 3 — 6 hours, while to prepare the
desired compounds 5b-d the heating of aminoquinazolinone 1
with ethoxymethylene derivatives 3b-d in toluene at reflux for
long time (~ 15 h) is required.
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Scheme 1. Synthesis of the derivatives of quinazoline 4 and 5.

The structure of synthesized compounds was confirmed by
the results from elemental analyses (Table 1) and *H NMR
spectra (Table 2) in which signals for the protons of all the
structural units were observed in their characteristic ranges. The
newly prepared compounds 3a-g, 5a-d as well as previously
synthesized compounds 3h-1 [7] were evaluated for their
antioxidant activities.
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TABLE 1
CHARACTERISTIC OF THE SYNTHESIZED COMPOUNDS 4a-g AND 5a-d
Found, %
Compound Empirical formula Calculated, % M. p., °C (recrystallization solvent) Yield, %
C H N
63.36 3.51 14.74 165-168 75.0
4a CisHuCIN:O ﬁ E ﬂ (ethanol)
67.14 3.67 15.68 160-161 98.0
4b CisHioFN:O H E H (ethanol)
67.26 3.61 15.66 147-148 515
4 CisHuFN.O H E R (methanol)
54.76 3.14 12.67 165-167 79.0
4d CisHiBN:0 % E % (ethanol)
de C16H13N30, 68.47 4.70 15.03 134-135 82.0
68.81 4.69 15.05 (ethanol)
af C1sH11N3O3 64.10 3.90 15.01 140-142 71.0
64.05 3.94 14.94 (ethyl acetate)
49 C14H10N4O 67.21 4.07 22.43 > 250 71.0
67.19 4.03 22.39
5a C1sH13N30s 57.11 3.93 13.40 208-210 78.0
57.33 3.85 13.37 (ethanol)
5b C16H17N30s 58.03 5.01 12.72 131-132 72.0
58.00 5.17 12.68 ethanol/water, 1:1
5¢ C14H12N4O3 59.04 422 19.97 187-190 72.0
59.15 4.25 19.71 (ethanol)
5d C14H13N303 62.03 4.90 15.61 238-239 74.0
61.99 4.83 15.49 (ethanol)
TABLE 2
'H NMR SPECTRA OF THE SYNTHESIZED COMPOUNDS 4a-g AND 5a-d
Compound 'H NMR SPECTRA
4a 7.49-7.93 (4H, m, arom.); 8.18 (1H, t, J=5.8, arom.); 8.25 (1H, d, J=7.6, arom.); 8.36-8.41 (2H, m, arom.); 8.60 (1H, s, =CH); 9.89 (1H, s,
=CH)
4b 7.41 (2H, t, J=8.8, arom.); 7.61 (1H, t, J=7.0, arom.); 7.76 (1H, d, J=8.1, arom.); 7.87 (1H, t, J=8.8, arom.); 8.02 (2H, t, J=8.8, arom.); 8.57
(1H, s, =CH); 8.82 (1H, d, J=7.0, arom.); 9.31 (1H, s, =CH)
4c 7.47 (1H, t, J=7.0, arom.); 7.58-7.79 (3H, m, arom.); 7.86 (1H, t, J=7.0, arom.); 7.99 (2H, t, J=7.0, arom.); 8.24 (1H, d, J=7.9, arom.); 8.65
(1H, s, =CH); 9.42 (1H, s, =CH)
4d 7.51-7.65 (3H, m, arom.); 7.76 (1H, d, J=8.1, arom.); 7.80-7.84 (1H, m, arom.); 7.90 (1H, t, J=8.1, arom.); 8.16-8.20 (1H, m, arom.); 8.26 (1H,
d, J=8.1, arom.); 8.60 (1H, s, =CH); 9.88 (1H, s, =CH)
4e 3.86 (3H, s, CHy); 7.12 (2H, d, J=8.7, arom.); 7.61 (1H, t, J=7.5, arom.); 7.75 (1H, d, J=7.5, arom.); 7.83-7.94 (3H, m, arom.); 8.22 (1H, d,
J=7.5, arom.); 8.54 (1H, s, =CH); 9.13 (1H, s, =CH)
Af 5.88 (2H, s, 20H); 7.56 (1H, t, J=7.4, arom.); 7.67-7.74 (1H, m, arom.); 7.80-7.88 (2H, m, arom.); 8.05 (1H, t, J=7.7, arom.); 8.18 (1H, d,
J=7.7, arom.); 8.26 (1H, d, J=8.1, arom.); 8.36 (1H, s, =CH); 8.66 (1H, s, =CH)
49 7.56 (1H, t, J=7.9, arom.); 7.67-7.74 (2H, m, arom.); 7.79 (2H, m, arom.); 8.00 (1H, t, J=7.9, arom.); 8.18 (1H, d, J=7.9, arom.); 8.26 (1H, d,
J=8.1, arom.); 8.34 (1H, s, =CH); 8.66 (1H, s, =CH)
5a 1.69 (6H, s, 2CHs); 7.63 (1H, t, J=8.0, arom.); 7.74 (1H, d, J=8.1, arom.); 7.91 (1H, t, J=7.1, arom.); 8.20 (1H, d, J=7.1, arom.); 8.47 (1H, br.
S, =CH); 8.62 (1H, br. S, =CH); 11.76 (1H, s, NH)
5b 1.26 (3H, t, J=6.5, CH3); 1.37 (3H, t, J=6.5, CH3); 4.21 (2H, q, J=6.9, CH,); 4.33 (2H, q, J=6.9, CH.); 7.56 (1H, t, J=7.3, arom.); 7.72-7.86
(2H, m, arom.); 7.94 (1H, d, J=11.3, =CH); 8.16 (1H, s, NH); 8.30 (1H, d, J=7.7, arom.); 10.61 (1H, d, J=11.3, =CH)
5¢c 1.21 (3H, t, J=6.8, CHy); 4.17 (2H, q, J=7.2, CHy); 7.52-7.94 (3H, m, arom.); 8.19 (1H, t, J=6.4, arom.); 8.37 (1H, br. S, J=7.7, =CH); 8.47
(1H, br. S, NH.); 11.18 (1H, br. S, =CH)
5d 2.19 (3H, s, CHs3); 2.40 (3H, s, CH3); 7.62 (1H, t, J=8.1, arom.); 7.75 (1H, d, J=7.7, arom.); 7.90 (1H, d, J=8.1, arom.); 8.19 (1H, t, J=7.7,
arom.); 8.31 (1H, d, J=10,5, =CH); 8.43 (1H, s, NH); 11.92 (1H, d, J=10,5, =CH)
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Nowadays a lot of attention is devoted to the study of
antiradical activity of various Schiff bases, e.g., thymol and
carvacrol based imines [8] and 4-aminoantipyrine derivatives
[9]. We were interested in finding out the possible antiradical
activity of imines containing quinozolinone moiety. Antiradical
activity for the synthesized compounds was detected with
2,2-diphenyl-1-picrylhydrazyl (DPPH) method. Unfortunately,
most of the synthesized compounds 4 and 5 did not demonstrate
any antiradical activity against DPPH. Only compounds 4e and
4f exhibited a weak scavenging activity against DPPH;
unfortunately, the antiradical activity of imine containing
substituents exact as for protocatechuic aldehyde 4f was
surprisingly low in comparison with other compounds
containing moiety of 3,4-dihydroxybenzaldehyde, e.g., caffeic
acid esters or their hydrogenated derivatives are well-known
antioxidants [10], [11]. Also compounds 5c and 5d demonstrated
a slight antiradical activity; their antiradical activity is nearly
50 % of the antiradical activity demonstrated by widely used
antioxidant butylated hydroxytoluene (nearly 38 % [12]). It
seems that Schiff bases 4 and 5 containing quinolinone moiety
are not promising antiradical agents.

TABLE 3

DPPH SCAVENGING ACTIVITY FOR THE QUINAZOLINONES 4 AND 5
AGAINST FREE RADICAL DPPH?

Compound Inhibitior:%of DPPH, Standard deviation
4a -0.8 0.3
4b 0.2 0.2
4c -0.9 0.2
4d 0.1 0.2
4e 9.5 11
4f 8.0 0.5
4g 0.7 0.1
4h -0.5 0.3
4i -0.4 0.4
4 0.0 0.1
4k 2.9 0.4
4 -0.5 0.0
5a 4.1 0.4
5b 49 0.1
5c 19.5 14
5d 14.9 0.4

#The molar ratio of DPPH and quinazoline derivative 4 or 5 was 1:1.

I1l. EXPERIMENTAL SECTION

'H NMR spectra were obtained on Bruker 300 spectrometer
in DMSO-des. The progress of the chemical reactions and the
purity of products were monitored by TLC on silica gel plates
(Merck 60 Fzs4), using CHCIl3-CH3;0OH-CH3COOH (9:1:1) as
eluent. The characteristics and *H NMR spectra of the
compounds 4a-g and 5a-d are cited in Table 1 and Table 2. The
absorption of the solutions (for DPPH test) was measured with
Camspec M501 Single Beam Scanning UV/Visible
spectrophotometer. The DPPH test was carried out as described

previously [12]. The results are presented as the mean of two
independent measurements + standard deviation. Each
experiment was repeated three times for various concentrations
of the solutions of Schiff base 4 or 5.
2,2-Dimethyl-5-[(2-(4-oxoquinazolin-3(4H)-ylamino)-

methylene]-1,3-dioxane-4,6-dione (5a), diethyl-2-(4-
oxoquinazolin-3(4H)-ylamino)methylene malonate (5b), ethyl-
2-cyanocarbonyl-(4-oxoquinazolin-3(4H)-ylamino) acrylate (5c),
3-[(4-oxoquinazolin-3(4H)-ylamino) methylene]pentane-2,4-
dione (5d).

3-Aminoquinazolin-4(3H)-one (1)  (0.001 mol)  and
ethoxymethylene derivative 3a-d (0.001 mol) were stirred in
ethanol (5 ml) at room temperature for 3 h (for compound 3a)
or refluxed in toluene (5 ml) for 15 h (for compounds 3b-d).
Compound 5a was filtered off and recrystallized. The reaction
mixtures containing compounds 5b-d were cooled, the
precipitate filtered and recrystallized.

(2)-3-(Arylideneamino)quinazolin-4(3H)-one (4a-f), (2)-3-
(pyridin-3-ylmethyleneamino)quinazolin-4(3H)-one (4g).

A mixture of 3-aminoquinazolin-4(3H)-one (1) (0.001 mol)
and aldehyde 2a-g (0.001 mol) was heated to reflux in ethanol
(5 ml) for 3 h (for compounds 2a,b,d,e) or 6 h (for compound
2c) or in toluene (5 ml) for 3 h (for compound 2f) or 8 h (for
compound 2g), then cooled, kept for 16 h in a refrigerator and
filtered.
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Zenta Tetere, Daina Zicane, Irisa Ravina, Inese Mierina, Inese Rijkure. Jaunu hinazolinonu atvasinajumu sintéze un to antioksidativas
ipaSibas

Hinazolina ciklu saturosie savienojumi literattra ir loti plasi pétiti, jo tiem piemit visdazadaka biologiska aktivitate, tacu zinu par hinazolina
atvasinajumu antioksidativam Tpasibam literattira nav daudz. Publicgti atseviski zinojumi par hidroksilgrupas un séra atoma klatbiitnes veicinosu
ietekmi uz hinazolina antioksidativo IpaSibu paaugstinasanu, tomér publikacija nav aprakstiti sistematiskie pétjjumi par hinazolina cikla
aizvietotaju un antioksidativas aktivitates raditaju savstarpgjam likumsakaribam. Literatiira publicéti dati par hinolina rindas Siffa bazu augstiem
antioksidativas aktivitates raditajiem. Hinolina un hinazolina ciklu strukturala Iidziba lauj uzskatit arT hinazolina rindas Siffa bazes par
potencialiem antioksidantiem. Mingtie fakti, ka arT antioksidantu nozimes picaugums brivo radikalu izraisito procesu stabilizacija rosinaja darba
autorus veikt dazu hinazolin-4(3H)-onu atvasinajumu sintézi un antioksidativas aktivitates p&tijumus. Par izejvielu eksperimentos izmantots
3-aminohinazolin-4(3H)-ons, kas iegiits no antranilskabes hidrazida un ortoskudrskabes trietilestera. 3-Aminohinazolin-4(3H)-ons modificéts pie
N(3) atoma ar aldehidiem un etoksimetilénatvasinajumiem, iegistot C=C un C=N saiti saturosus savienojumus. Sintez&to savienojumu strukttiras
noteiktas ar 'H KMR spektru palidzibu un pamatotas ar elementanalizes datiem. Parbaudita publikacija aprakstito savienojumu, ka ari piecu
agrak sintez&to hinazolina Siffa bazu antioksidativa aktivitate.

3enTa Tetepe, Jlaiina 3unane, Upuca PaBuns, Unece Muepunsi, Unece Puiikype. CHHTe3 HOBBIX NPOU3BOJHBIX XHHA30JIMHOHA U HX
AHTHOKCH/IAHTHBIE CBOIiCTBA

CoenvHEHNs C XWHA30JIMHOBBEIM IIMKIOM OYEHb IIMPOKO HCCIIEAOBAHBI, MOCKOJBKY OHM OONafaroT caMoW pa3sIMIHONH OHMOIOTHYecKOH
aKTHBHOCTBIO, B TO XK€ BPeMs CBEICHHI 00 MX aHTHOKCHAAHTHON aKTUBHOCTH B JIHTepaType KpaifHe mamo. Mmerorcst coolmeHns: aBTOpoB
HEKOTOPBIX CTaThel O 3aMECTUTENSIX XHHA30IMHOBOTO IIMKIIA, KOTOPHIE, TI0 MX MHEHHMIO, IPHIAIOT MOJIEKyJle aHTHOKCHIAHTHYIO aKTHBHOCTb,
HarpuMep, TUAPOKCUIIBHBIE TPYMIBI M MPUCYTCTBHE aTOMa CEphbl, HO CHCTEMATHYECKHH aHAIN3 BO3MOXKHOH 3aKOHOMEPHOCTH CTPYKTypa-
AKTHBHOCTB IIPAKTHYECKH OTCYTCTBYET. B HuTepaType HMeloTCs JaHHBIE O BBICOKOI aHTHOKCHAAHTHON akTHBHOCTH ocHOoBanui [llndda B paay
2-okcoxuHonmrHa. CTPYKTYpHOE CXOJCTBO LIMKJIOB XWHOJIMHA ¥ XHHA30JIMHA MOo3BosieT ocHoBauus llndda 4-okcoxmHazonmuHa Takxke
MIPECTaBIATh IOTEHIHAIbHBIMU aHTHOKCUJAHTaMU. BCE BBIIEN3IOXKEHHOE, a TaKkXKe pPOCT 3HAUCHHUS U HEOOXOJUMOCTb NPUMEHATh K
AQHTUOKCHJAaHTaM, CTAaOMJIM3HMPYIOLIME MPOLECCH], BBI3BaHHBIE CBOOOJHBIMU paIvKajiaMH, ObLIO CTHMYJIOM JAJIS CHHTE3a M U3YYEHHS HaMH
AQHTHOKCHJQHTHOW aKTUBHOCTH HEKOTOPBIX IIPOM3BOAHBIX XHHa30MMH-4(3H)-oHOB. B KayecTBe HCXOJHOrO BEIIECTBAa BBIOpAIH
3-amuHOXHMHa301MH-4(3H)-0H, CHHTE3HPOBAHHBIH M3 THIPa3u/ia aHTPAHUIIOBOH KMCIOTBI M TPUITHIIOBOTO 3(Hpa OPTOMYPABBHHOM KUCIOTHI 110
nuteparypHoii Metoauke. MicxomHblii amuroxuHa3050H Moaudunuposany npu N(3) ¢ obpaszosannem coeaunenuii ¢ C=C u C=N cBs3siMu B ero
peaKIusAxX ¢ anbAETHAaMH U 3TOKCHMETHICHCOeANHEHIAMH. CTPYKTYpBl CHHTE3HUPOBAHHBIX COSAMHEHHH OMpeeNeHbl C OMOIIBIO CIIEKTPOB
SIMP 'H u moaTBepkAeHBI C JAHHBIMU 3JIEMEHTHOrO aHauu3a. lIpoBepeHa aHTHOKCHAATHBHAS AKTUBHOCTH B IyOJMKALMM ONMCAHHBIX
COe/IMHEHHMH U MATh paHee cHTe3npoBaHHbIX 1111nd(HoBEIX 0OcHOBaHMI XHMHA30IMHA.

54


http://dx.doi.org/10.3390/molecules171214637
http://dx.doi.org/10.1016/j.tox.2005.09.011
http://dx.doi.org/10.1007/s10593-013-1215-3

