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2-([1,2,4]triazolo[1,5-c]quinazoline-2-yl-)alkyl-(alkaryl-,aryl-}-amines

and their derivatives. The synthesis of (3H-quinazoline-4-ylidene)

hydrazides N-protected aminoacids, using a variety of amine-protecting
approaches. Physical-chemical properties and biological activity

of synthesized compounds (Message 2)

Yu. V. Martynenko, M. S. Kazunin, I. S. Nosulenko, G. G. Berest, S. |. Kovalenko,

0. M. Kamyshnyi, N. M. Polishchuk

Zaporizhzhia State Medical University, Ukraine

The synthetic potential of (3H-quinazoline-4-ylidene)hydrazides of carboxylic acids is significant in the context of new s-triazolo-
quinazolines creation and the obtained data of biological activity is a valid reason for the development of new methods of their
synthesis, using a variety of reage nts. The introduction of N-protected aminoacids moieties into 4-hydrazinoquinazoline molecule
is an important aspect, which solves this problem and extends the limits of hydrazides usage. The above would allow to change
physical-chemical and biological properties of the corresponding hydrazides and it opens new perspectives of their practical
application and further chemical transformations.

The aim of the work is synthesis of unknown (3H-quinazoline-4-ylidene)hydrazides of N-protected aminoacids, using various
approaches of the amino group protection, research of structure features and finding effective biologically active substances with
antimicrobial and antiradical activities among them.

Materials and methods. The individuality and structure of synthesized compounds was proved by elemental analysis, chromato-
mass- and 1H NMR spectra. In vitro research of antiradical activity was based on the interaction of synthesized compounds with
2,2-diphenyl-1-picrylhydrazyl (DPPH). The study of microbiological activity was conducted by serial dilution method on Mueller—
Hinton broth on following strains of microorganisms and fungi: St. aureus ATCC 25923, E. coli ATCC 25922, P. aeruginosa ATCC
27853, C. albicans ATCC 885653.

Conclusions. A synthetic method for (3H-quinazoline-4-ylidene)hydrazides N-protected aminoacids, which was based on
interaction of 4-hydrazinoquinazoline with “activated” N-protected aminoacids was elaborated. It was found, that benzoyl- and
Boc-aminoacids were the most reliable substrates for the synthesis of the corresponding hydrazides. A detailed analysis of 1H
NMR spectra allowed the unambiguous establishing of peculiar to (3H-quinazoline-4-ylidene)hydrazides N-protected amino-
acids amid-imide tautomerism in DMSO solutions, due to the presence of hydrazide and amide groups. The microbiological
screenings showed that hydrazides exhibited moderate antimicrobial activity against P. aeruginosa (MIC 50-100 pg/mland MBC
100 pg/ml) and fungal activity against C. albicans (MIC 50 ug/ml, MBC 50—100 pg/ml). In addition, the synthesized compounds
exhibited high antiradical activity, which indicated their prospects for further researches on other types of biological activity.

2-([1,2,4]tpia3ono[1,5-c]xiHa30AiH-2-ir-)anKin-(anKapuA-,apuA-)-aMiHK Ta iXHi NOXiAHI.
Cunte3 (3H-xiHa30AiH-4-inipeH)riapasunaiB auMAaMiHOKUCAOT i3 BAKOPUCTAHHAM
pi3HOMaHITHUX NiaAXoAiB 3axucTy amiHorpynu. ®isnko-ximiuHi BAacTUBOCTI Ta GionoriuHa
aKTUBHICTb CUHTE30BaHUX CNOAYK (MoBiAOMAEHHA 2)

10. B. MapTtuHeHko, M. C. KasyHiH, |. C. HocyaeHko, . I. Bepecr, C. |. KoBaneHko, 0. M. Kamuwwunuii, H. M. Moniwyk

CwHTETUYHMI NoTeHuian (3H-xiHaloniH-4-ininen)rinpasuaie KapOOHOBWX KUCMOT € 3HAYYLLMM Y KOHTEKCTi CTBOPEHHS! Ha iX OCHOBI
HOBUX S-TPia30fOXiHA30MIHIB, @ faHi Woao GionoriyHOi akTUBHOCTI € MIACTaBOK A1 Po3pobky HOBUX MeTogB iX nobynosm 3
BUKOPUCTAHHSAM Pi3HOMAHITHWUX peareHTiB. BaXnuByum acnekToM, Lo BUpILLYE L0 Npobremy Ta po3LMpioe Mexi 3acTOCyBaHHS
rigpasuais, € BBEAEHHS 3anuLkiB N-3axuLUeHnX aMiHOKUCIIOT Y Monekyny 4-rigpasuHoxiHasoniny. Lle gactb amory uinecnps-
MOBaHO 3MiHUTY (i3nKO-XiMiYHi Ta BionorivHi BNacTMBOCTI BiANOBIAHWX riapa3niB i BiOKPUTM HOBI NEPCNEKTUBY iX MPAKTUYHOTO
3aCTOCYBaHHS Ta HACTYMHUX XiMiYHUX NEPETBOPEHb.

MeTa po6oTH — CuHTE3 HeBIZOMUX (3H-XiHa3oniH-4-inipeH)rinpasuais N-3axuLLEHNX aMiHOKMCIIOT i3 BUKOPUCTAHHSIM Pi3HUX Mig-
XOZiB LLLOAO0 3aXMCTY aMiHOTpyni, BUBYEHHS 0COBNMBOCTE iXHBOI By0BM Ta MOLLYK cepes, HUX edheKTUBHMX BIonoriYHO akTUBHMX
PEYOBWH i3 NPOTUMIKPOBHOI Ta aHTUPaAMKanbHOK Aieto.

Marepianu Ta meTogu. IHamMBIgyanbHIiCTb i OynoBa CMHTE30BaHWX CMONYK AOBEAEHA €NEMEHTHUM aHari3oM, XpoMaro-Mac-
1a 'H AMP-cnekTpamu. [JocrimkeHHsi aHTUpaamKarbHOI akTUBHOCTI in vitro GasyeTbcst Ha B3aeMOAii CUHTE30BaHMX CONyK 3
2,2-gucheHin-1-nikpunrigpasvnom (DPPH). MikpobionoriyHy akTUBHICTb BUBYUIM METOLOM CEPIiHWX PO3BEAEHb Ha CepenoBuLLi
Mtonnepa—XiHToHa Ha CTaHAaPTHMX LWTaMax MikpoopraHiamis i rpubis: St. aureus ATCC 25923, E. coliATCC 25922, P. aeruginosa
ATCC 27853, C. albicans ATCC 885653.

BucHoBku. Yneplue po3pobneHnii npenapatuBHUn MeTon cuHTe3y (3H-xiHasoniH-4-inigen)rigpasvais N-3axulieHnx ami-
HOKMCIIOT §IK pe3ynbraT B3aeMogii 4-riapasMHOXiHa30MiHy Ta «aKTMBOBaHUX» N-3aXMLLEHUX aMiHOKMCIIOT i3 BUKOPUCTaHHAM
Pi3HOMaHITHUX MiAXO4iB 3aXMUCTy aMiHOrpynu. BcTaHoBMW, L0 HANGINbLL HagiHUMKM cybcTpaTtamm Ans CUHTE3Y BiANoBIgHUX
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rigpasmgis € 6eH30in- i Boc-amiHokucnotu. JetansHuii aHania 'H AMP-cnekTpiB AaB 3Mory ofHO3Ha4YHO BCTAHOBUTH, LLO AJ1St
(3H-xiHa3soniH-4-inigeH)rigpasnais N-3axviieHnx amiHokuenot y posdmnHax AMCO xapakTepHa amig-iMifonsbHa TayTomepist
LUMSIXOM HasiBHOCTI rigpasuaHoi Ta amigHoi rpyn. MikpobionoriyHuii CKpuHIr nokasae, LU0 rigpasuan BUSBNSKOTL NOMIPHY
NPOTUMIKPOBHY akTWBHICTb Wwopo P. aeruginosa (MIC 50—-100 mkr/mn i MBC 100 mkr/mn) i yHriLUMAHY aKTUBHICTb LLIOAO
C. albicans (MIC 50 mkr/mn, MFC 50—100 mkr/mn). Kpim Toro, CMHTE30BaHi CNomnykv MatoTb BUCOKY aHTUpagukanbHy fito, Lo
BKa3ye Ha iXHI0 NEPCMEKTUBHICTb AN HACTYMHUX JOCNIMKEHb Ha iHLI BAM BionoriyHOi akTUBHOCTI.

2-([1,2,4rpua3ono[1,5-c]xMHA30AUH-2-UA)aAKUA-(aAKAPUA-,apPUA-)aMUHDBI U UX MPOU3BOAHDIE.
Cunte3 (3H-XMHa30AUH-4-UAMAEH)TMAPA3UAOB aLlUAAMUHOKUCAOT C UCTIOAb30OBAHUEM
Pa3AMYHBbIX MOAXOAOB 3aLUUTbI aMUHOTPYNNbl. PU3MKO-XUMUUECKNE CBOMCTBA

U 6UoAOrMUECKan aKTUBHOCTb CUHTE3UPOBAHHbIX COeAUHeHNH (CoobLueHue 2)

10. B. MaptbiHeHko, M. C. Ka3yHuH, W. C. HocyneHko, I. T. Bepecr, C. U. KoBaneHko, A. H. KamblwHbii, H. M. MoAuwyk

CuHTeTnyecknin noteHuman (3H-xuHasonuH-4-unuaeH)rnapa3naos kapboHOBBIX KUCMOT UMEET BaXHOE 3HaYeHWe B KOHTEKCTe
CO3aHMs Ha UX OCHOBE HOBbIX S-TPA300XMHA30MMHOB, a fJaHHbIe, KacatoLLMecs GMONorMYeckon akTMBHOCTW, IBNSIOTCS OCHOBO
A5 pa3paboTki HOBbIX METOLOB VX (HOPMMPOBAHMS C MOMOLLIbH Pa3fINYHbIX PEareHToB. BaxHbIM acriekTom, KOTOpbIi peLlaeT aTy
npobnemy v pacumMpsieT npeaenbl NPUMEHEHNS TMAPa3Na0B, ABNSETCS BBEAEHUE «aKTUBMPOBAHHbLIX» N-3aLLMLLEHHbIX aMUHO-
KVCIOT B MOMeKyIy 4-rvapasnHoXmMHa3omnmHa. To NO3BONMT LieNeHanpaBneHHo M3MEHSTb (PU3NKO-XMUYECKVEe 1 Bruonornyeckie
CBOVICTBa COOTBETCTBYHOLLMX TMAPA3VA0B W OTKPLIBAET HOBbIE MEPCMEKTVBLI AMNS MX NPaKTUYECKOTO NPUMEHEHNS 1 MOCHEayHOLMX
XMMUYECKUX NPEBPALLEHUIA.

Lienb paboTb! — CMHTE3 HEN3BECTHbIX (3H-XMHA30MMH-4-UnnaeH)rnapa3naos N-3aLMLLEeHHbIX aMUHOKICIOT C UCNONb30BaHNEM
pasnuyYHbIX NOAXOAO0B 3aLUNUTLI aMUHOTPYMMbI, N3yYeHe 0COBEHHOCTEN NX CTPYKTYPbI M MOUCK CPeam HX 3dhtheKTUBHBIX Groro-
TUYECKM aKTUBHBIX BELLECTB C aHTUMUKPOBHbLIM W aHTUpaauKanbHbIM AENCTBUEM.

Martepuansi n MeToabl. VIHOMBIAYanbHOCTb U CTPYKTYpa CUHTE3MPOBAHHBIX COEAMHEHWIA AoKa3aHa SNeMeHTHbIM aHanuaom,
xpomaro-macc- 1 'H AMP-cnekTpamu. /3yyeHune aHTMpaankanbHOA akTUBHOCTW CUHTE3MPOBAHHbIX BELLECTB MPOBEAEHO in Vitro
C “cnonb3oBaHneM 2,2-audenunn-1-nukpunrugpasuna (DPPH). 3yyeHne npoTMBOMUKPOBHON akTUBHOCTM NPOBOAMIN METOLOM
CepuiiHbIX pa3BeneHnin Ha cpene Mionnepa—XWHTOHa Ha CTaHAAPTHBIX LUTaMMax MUKPOOPraH3MOB W rpuboB: St. aureus ATCC
25923, E. coli ATCC 25922, P. aeruginosa ATCC 27853, C. albicans ATCC 885653.

BriBogbl. Bnepsble paspabotaH npenapatvBHbI MeTOR, cuHTe3a (3H-xvHa3omvH-4-unuaeH)rmapasmaos N-3aluiLeHHbIX
AMVHOKICIIOT KaK pe3yrbTaT B3aMOAECTBUSA 4-rMapasnHOXMHA30MMHA U «aKTUBMPOBAHHBIX» N-3aLLMLLEHHBIX aMUHOKICIOT C
1Crornb30BaHNEM PasinyHbIX NOAXOAOB K 3aLLMTe aMUHOTPYNMbl. YCTaHOBMEHO, YTO Hanbonee HagexHbIMK cybcTpatamu Ans
CMHTE3a COOTBETCTBYHOLLMX TMAPA3Na0B okasannck 6eH3omn- 1 Boc-ammHokvcnoTsl. JetanbHoil aHanua 'H AMP-cnekTpos
MO3BOMNI OAHO3HAYHO YCTAHOBUTb, 4TO AN (3H-XMHa30MMH-4-unnaen)riapasnaos N-3aLlmLLeHHbIX aMUHOKUCOT B pacTBOpax
OMCO xapakTepHa aMua-MMuaonbHas TayTOMepUs BCreACTBUE HAaNMYvs ruapasvuaHon n ammaHoi rpynn. Mukpobronormnye-
CKMIA CKPUHWT MOKa3ar, YTo rMapasnibl NPOSBISIOT YMEPEHHYI0 aHTUMUKPOBHYIO aKTUBHOCTb MO OTHOLLIEHUIO K P. aeruginosa
(MIC 50-100 mkr/mn 1 MBC 100 MKr/mMn) 1 (hyHIMLMAHYI0 aKTUBHOCTb No oTHoLweHwto k C. albicans (MIC 50 mkr/mn, MFC 50—
100 mkr/mn). Kpome TOro, CUHTE3MpOBaHHbIE BELLECTBA MPOSBASIOT BbICOKY0 aHTUPaanKanbHY0 akTUBHOCTb, YTO YKasbiBaeT
Ha UX NepCcnekTUBHOCTb AMS U3y4eHUst ApYrvX BULOB B1OMOrMYEcKoil aKTUBHOCTM.

of the amino-group protection using acylating reagents is
a positive factor, which can solve this problem and extend
the scope of aminocarboxylic acids application. The intro-
duction of N-protected aminoacids to 4-hydrazinoquinazo-
line molecule allows the purposeful modification of their
physical, chemical and biological properties directly and

Introduction

Methods of (3H-quinazoline-4-ylidene)hydrazides synthe-
sis in the context of functionalization and new condensed
heterocycles obtaining on their basis remain insufficiently
studied despite their significant synthetic potential [1-5].

Moreover, the data obtained over the last decade as for their
biological activity and the “structure-activity relationship”,
without any doubt is a valid reason for the development
of new methods of their synthesis using various reagents
[4-6]. (3H-Quinazoline-4-ylidene)hydrazides of (1,3-dioxo-
1,3-dihydro-2H-isoindole-2-yl)alkyl(alkaryl-,aryl-)carboxylic
acids were also of some interest in this regard. They were
synthesized by the “carbonyldiimidazole method”, using
protected by the phthalic residue [7] aminoacids. Mentioned
above hydrazides proved the effectiveness as synthons in
the synthesis of 2-([1,2,4]triazolo[1,5-c]quinazoline-2-yl)-
alkyl-(alkaryl-, aryl)-isoindole-1,3(2H)-diones. However,
the insignificant solubility of the last in polar solvents limits
the routes of their administration during the pharmacolog-
ical screening and their further modification, in particular,
the removal of phthalic protection. A variety of approaches

it opens new perspectives for their application and subse-
quent chemical transformations.

The aim

Thus, the aim of this work is a synthesis of unknown
(3H-quinazoline-4-ylidene)hydrazides N-protected amino-
acids, using various approaches of the amino group pro-
tection, the research of their structure features and search
of the effective biologically active substances as potential
therapeutic agents.

Materials and methods

Experimental chemical part. Melting points were determined
in open capillary tubes in a “Stuart SMP30” apparatus and
were uncorrected. The elemental analyses (C, H, N) were
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performed using the “ELEMENTAR vario EL cube” analyzer.
'H NMR spectra (400 MHz) were recorded at “Varian-Mer-
cury 400" spectrometer with SiMe, as internal standard in
DMSO-d; solution. LC/MS spectra were recorded using
chromatography/mass spectrometric system, which con-
sists of high-performed liquid chromatograph “Agilent 1100
Series” equipped with diode-matrix and mass-selective
detector “Agilent LC/MSD SL” (atmospheric pressure che-
mical ionization —APCI). lonization mode was a concurrent
scanning of positive and negative ions in the mass range
80-1000 m/z.

Synthetic studies were conducted according to
the general approach to the search of potential biologically
active substances, using reagents of companies: “Sig-
ma-Aldrich” (Missouri, USA) and “Enamine” (Kyiv, Ukraine).

N-Protected aminoacids (1.1a-1.20a) and 4-hydrazino-
quinazoline (2.1) were synthesized according to the known
methods a, b, ¢, d and their constants correspond to
the literature [8, 9].

2.2. The general procedure for the synthesis of
(3H-quinazoline-4-ylidene)hydrazides N-protected aminoac-
ids (3.1-3.20). 1.62 g (0.01 M) of N,N'’-carbonyldiimidazole
was added to a suspension of 0.01 M of the corresponding
acylaminoacid (1.71a-1.10a) in 30 ml of dioxane. The mixture
was kept at temperature 60-70 °C for 50-60 minutes until
the carbon dioxide was completely released. After addition
of 1.6 g (0.01 M) 4-hydrazinoquinazoline (2.1) the mixture
was kept at room temperature overnight or at 80 °C for 1.5
hour. If the reaction mixture was a solution, dioxane was
distilled off. The water was added and the mixture was
neutralized by 0.1 M of hydrochloric acid to pH 6-7. The
solid product was filtered in the case of residue formation.
If it was necessary, compounds were crystallized.

N-(2-Oxo0-2-(2-(quinazoline-4(3H)-ylidene)hydrazinyl)
ethyl)acetamide (3.1). Yield: 83.9 %; M.p. 200-202 °C; 'H
NMR, 6, ppm (J, Hz): 9.64 (brs, 1H, =NNHCO-), 8.27-8.18
and 7.77-7.71 (brt, 1H, -NHCO-), 8.06/7.90 (d, J = 7.1/7.8
Hz, 1H, H-5), 7.98/7.79 (s, 1H, H-2), 7.43-7.12 (m, 3H,
H-6,7,8),4.23/3.81 (d, J=5.3/5.6 Hz, 2H, -CH,-), 1.92/1.86
(s, 3H, -CH,); LC/MS, m/z = 260 [M+1], 261 [M+2]; Anal.
Calcd for C,,H,,N.O,: C, 55.59; H, 5.05; N, 27.01; Found:
C, 55.64; H, 5.12; N, 27.07.

N-(4-(2-(Quinazoline-4(3H)-ylidene)hydrazine-1-car-
bonyl)benzyl)acetamide (3.2). Yield: 77.7 %; M.p. 244-
246 °C;'HNMR, 6, ppm (J, Hz): 11.18 (s, 1H, 3-NH), 9.93
(brs, 1H, =NNHCO-), 8.30 (t, 1H, -NHCO-), 8.16 (d, J=7.5
Hz, 1H, H-5), 8.03 (s, 1H, H-2), 7.84 (d, J= 7.7 Hz, 2H, Ph
H-2,6),7.42—-7.25 (m, 4H, H-6, 8, Ph H-3,5),4.32 (d, J=5.5
Hz, 2H,-CH, ), 1.90 (s, 3H, -CH,); LC-MS, m/z = 336 [M+1],
337 [M+2]; Anal. Calcd for C ,H,N.O,: C, 64.47; H, 5.11;
N, 20.88; Found: C, 64.52; H, 5.17; N, 20.92.

(N-(4-(2-(Quinazoline-4(3H)-ylidene) hydrazine-1-car-
bonyl)phenyl)acetamide (3.3). Yield: 71.3 %; M.p. 256-
258 °C;'HNMR, 6, ppm (J, Hz): 10.34 (brs, 1H, =NNHCO-),
9.99 (brs, 1H, -NHCO-), 8.54 (m, 1H, H-5, H-2), 8.20 (m,
H-2, Ph H-2,6), 7.98-7.90 (m, 2H, H-7,8), 7.77-7.45 (m, 4H,
H-6, Ph H-3,5), 2.10 (s, 3H, CH,); LC/MS, m/z = 322 [M+1],
323 [M+2]; Anal. Caled for C,,H,.N.O,: C, 63.54; H, 4.71;
N, 21.79; Found: C, 63.62; H, 4.77; N, 21.83.

N-(2-Oxo-2-(2-(quinazoline-4(3H)-ylidene)hydrazinyl)
ethyl)benzamide (3.4). Yield: 85.9 %; M.p. 193-194 °C; 'H
NMR, 8, ppm (J, Hz): 11.71 (brs, 1H, 3-NH), 10.48/10.38
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(brs, 1H, =NNHCO-), 8.89/8.33 (br.s, 1H, -NHCO-), 8.20-
7.70 (m, 4H, H-2,5, Ph H-2,6) 7.70-6.42 (m, 6H, H-6,7,8,
Ph H-3,4,5), 4.45/4.06 (d, J = 5.4 Hz, 2H, CH,); LC-MS,
m/z =322 [M+1], 323 [M+2]; Anal. Calcd for C,,H,.N.O,: C,
63.54;H,4.71;N, 21.79; Found: C, 63.57; H, 4.78; N, 21.84.
N-(1-Oxo-1-(2-(quinazoline-4(3H)-ylidene)hydrazinyl)
propan-2-yl)benzamide (3.5). Yield: 91.1 %; M.p. 127-
129 °C; "H NMR, 8, ppm (J, Hz): 14.10 (brs, 1H, 3-NH),
11.21 (brs, 1H, =NNHCO-), 8.86 (brs, 1H, -NHCO-), 8.42
(m, 2H, Ph H-2,6), 7.98-7.84 (m, 1H, H-5), 7.75 (s, 1H, H-2),
7.63-7.24 (m, 3H, Ph H-3,4,5), 7.08 (m, 1H, H-7), 6.80 (m,
1H, H-6), 6.61 (m, 1H, H-8), 4.52-4.40 (m, 1H, -CH(CH,)),
1.45 (s, 3H, -CH,); LCIMS, m/z = 336 [M+1], 337 [M+2];
Anal. Caled for C,H N,O,: C, 64.47; H, 5.11; N, 20.88;
Found: C, 64.53; H, 5.18; N, 20.94.
N-(3-Oxo-3-(2-(quinazoline-4(3H)-ylidene)hydrazinyl)
propyl)benzamide (3.6). Yield: 78.9 %; M.p. 142-144 °C; 'H
NMR, 3, ppm (J, Hz): 11.46 (s, 1H, 3-NH), 10.08/9.56 (brs,
1H, =NNHCO-), 8.48-8.38/8.33-8.23 (m, 1H, -NHCO-), 7.91
(d, J=7.6 Hz, 1H, H-5), 7.88-7.81 (m, 2H, Ph H-2,6), 7.75
(s, 1H, H-2),7.47-7.30 (m, 4H, H-9, Ph H-3,4,5), 7.19 (s, 1H,
H-10), 7.12 (s, 1H, H-8), 3.74-3.44 (m, 2H, -CH,CH,NH-),
2.62-2.55 (m, 2H, -CH,CH,NH-); LC/MS, m/z = 336 [M+1],
337 [M+2]; Anal. Calcd for C, H,,N.O,: C, 64.47; H, 5.11;
N, 20.88; Found: C, 64.58; H, 5.20; N, 20.96.
N-(3-Methyl-1-oxo-1-(2-(quinazoline-4(3H)-ylidene)
hydrazinyl)butan-2-yl)benzamide (3.7). Yield: 99.5 %; M.p.
136-138 °C; '"H NMR, 8, ppm (J, Hz): 11.61 (s, 1H, 3-NH),
10.35/9.72 (brs, 1H,=NNHCO-), 8.43 (m, 1H,-NHCO-), 7.92
(d, J=6.8 Hz, 2H, Ph H-2,6), 7.87/7.76 (d, J = 6.7 Hz, 1H,
H-5), 7.78 (s, 1H, H-2), 7.53-7.35 (m, 4H, H-7, Ph H-3,4,5),
7.26 (t, 1H, H-6), 7.17 (d, 1H, H-8), 5.56-5.35/4.38-4.32
(m, 1H, CHCH(CH,),), 2.46-2.37/2.36-2.23 (m, 1H, CH-
CH(CH,),), 1.04 (m, 6H, CHCH(CH,),); LC/MS, m/z = 360
[M+1], 361 [M+2]; Anal. Calcd for C,.H,,N.O,: C, 66.10; H,
5.82; N, 19.27; Found: C, 60.13; H, 5.89; N, 19.34.
N-(4-Methyl-1-oxo-1-(2-(quinazoline-4(3H)-ylidene)
hydrazinyl)pentan-2-yl)benzamide (3.8). Yield: 51.3 %; M.p.
101-103 °C; 'H NMR, B, ppm (J, Hz): 11.49 (s, 1H, 3-NH),
10.36/9.58 (brs, 1H, =NNHCO-), 8.74-8.47/8.21-8.10 (m,
1H, -NHCO-), 8.01-7.87 (m, 3H, H-5, Ph H-2,6), 7.78 (s, 1H,
H-2), 7.56-7.35 (m, 4H, H-7, Ph H-3,4,5), 7.32-6.90 (m, 2H,
H-6,8), 5.52/4.64 (t, 1H, CHCH,CH(CH,),), 2.01-1.51 (m,
2H, CHCH,CH(CH,),), 1.29-1.05 (m, 1H, CHCH,CH(CH,),),
1.07-0.84 (m, 6H, CHCH,CH(CH,),); LC/MS, m/z = 378
[M+1], 379 [M+3]; Anal. Calcd for C,,H,,N.O,: C, 66.83; H,
6.14; N, 18.55; Found: C, 66.80; H, 6.09; N, 18.44.
N-(4-(Methyithio)-1-oxo-1-(2-(quinazoline-4(3H)-
ylidene)hydrazinyl)butan-2-yl)benzamide (3.9). Yield:
85.7 %; M.p. 226-228 °C; 'H NMR, 3, ppm (J, Hz): 11.63
(s, 1H, 3-NH), 10.44/9.67 (brs, 1H, =NNHCO-), 8.67/8.19
(d, J=7.6/8.1 Hz, 1H, -NHCO-), 8.07 (d, J = 7.5 Hz, 1H,
H-5), 8.03-7.88 (m, 2H, Ph H-2,6), 7.79 (s, 1H, H-2),
7.59-7.10 (m, 6H, H-6,7,8, Ph H-3,4,5), 5.58-5.43 (m,
1H, -CHCH,CH_SCH,), 4.80-4.55/2.68-2.54 (m, 2H,
-CHCH,CH,SCH,), 2.13-1.95 (m, 5H, -CHCH,CH,SCH,);
LC/MS, m/z = 396 [M+1], 398 [M+3]; Anal. Calcd for C,H-
,N;0,8: C, 60.74; H, 5.35; N, 17.71; Found: C, 60.83; H,
5.38;N, 17.76.
N-(1-Oxo-3-phenyl-1-(2-(quinazoline-4(3H)-ylidene)
hydrazinyl)propan-2-yl)benzamide (3.10). Yield: 86.2 %;
M.p. 144-146 °C; '"H NMR, 6, ppm (J, Hz): 12.51 (brs, 1H,
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=NNHCO-), 8.67 (m, 1H, -NHCO-), 8.42 (d, J= 7.6 Hz, 1H,
H-5), 7.84-7.69 (m, 3H, H-2, Ph H-2,6), 7.55-7.10 (m, 11H,
H-6,7,8, Ph H-3,4,5, Bz H-2,3,4,5,6), 4.96-4.03 (m, 1H,
CHCH,), 3.39-2.82 (m, 2H, CHCH,); LC/IMS, m/z = 412
[M+1], 413 [M+2]; Anal. Calcd for C,,H,,N,O,: C, 70.06; H,
5.14; N, 17.02; Found: C,70.15; H, 5.20; N, 17.06.

N-(4-(2-(Quinazoline-4(3H)-ylidene)hydrazine-1-car-
bonyl)benzyl)benzamide (3.11). Yield: 98.7 %; M.p. 215-
217 °C;'"HNMR, 8, ppm (J, Hz): 11.08 (brs, 1H, =NNHCO-),
9.05 (t, 1H, -NHCO-), 8.62 (s, 1H, H-2), 8.53 (d, J= 8.3 Hz,
1H, H-5), 7.98-7.77 (m, 6H, H-7,8, Ph H-2,6, Bz H-2,6), 7.71-
7.57 (m, 1H, H-6), 7.56-7.29 (m, 5H, Ph H-3,5, Bz H-3,4,5),
4.57 (d, J= 5.2 Hz, 2H, -CH,); LCIMS, m/z = 398 [M+1],
399 [M+2]; Anal. Calcd for C,,H,,N.O,: C, 69.51; H, 4.82;
N, 17.62; Found: C, 69.47; H, 4.79; N, 17.56.

N-(3-(1H-Indole-3-yl)-1-oxo-1-(2-(quinazoline-4(3H)-
ylidene)hydrazinyl)propan-2-yl)benzamide (3.12). Yield:
48.7 %; M.p. 164-166 °C; 'H NMR, 3, ppm (J, Hz): 10.66
(brs, 1H, =NNHCO-), 10.62 (s, 1H, indole H-2), 10.47/9.81
(s, 1H, -NHCO-), 8.86-6.50 (m, 14H, H-2,5,6,7,8, Ph
H-2,3,4,5,6, indole H-4,5,6,7), 5.00-4.87/4.87-4.62 (m, 1H,
CHCH,), 3.54-3.14 (m, 2H, CHCH,); LC/MS, m/z = 451
[M+1], 452 [M+2], 453 [M+3]; Anal. Calcd for C,H,,N.O,: C,
69.32; H, 5.35; N, 18.57; Found: C, 69.36; H, 5.39; N, 18.58.

N-(4-(2-(Quinazoline-4(3H)-ylidene)hydrazine-1-car-
bonyl)phenyl)benzamide (3.13). Yield: 97.2 %; M.p. 294-
296 °C;'HNMR, 6, ppm (J, Hz): 10.80 (brs, 1H, =NNHCO-),
10.39 (s, 1H, -NHCO-), 8.41-8.21 (m, 2H, H-2, 5), 8.02 (d,
J =7.0 Hz, 2H, Bz H-2,6), 7.98-7.90 (m, 4H, H-7,8, Ph
H-2,6), 7.77-7.45 (m, 6H, H-6, Bz H-3,4,5, Ph H-3,5); LC/
MS, m/z = 384 [M+1], 385 [M+2]; Anal. Calcd for C,,H-
N0, C, 68.92; H, 4.47; N, 18.27; Found: C, 69.01; H,
4.56; N, 18.34.

Tert-butyl (2-oxo-2-(2-(quinazoline-4(3H)-ylidene)
hydrazinyl)ethyl)carbamate (3.14). Yield: 69.4 %; M.p.
206-207 °C; 'H NMR, 8, ppm (J, Hz): 11.43 (s, 1H, 3-NH),
10.31/9.59 (brs, 1H, =NNHCO-), 7.99/7.88 (d, J = 7.7 Hz,
1H, H-5), 7.76 (s, 1H, H-2), 7.38 (t, 1H, H-7), 7.20 (t, 1H,
H-6), 7.11 (d, J = 7.9 Hz, 1H, H-8), 6.20/6.04 (t, J = 4.7 Hz,
1H, -NHBoc), 4.13/3.67 (d, J=4.6 Hz, 2H, -CH,-), 1.43 (s,
9H, (CH,),C-); LC/MS, m/z = 318 [M+1], 319 [M+2]; Anal.
Calcd for C,,H,,N.O,: C, 56,77; H, 6.03; N, 22.07; Found:
C, 56.84; H, 6.06; N, 22.12.

Tert-butyl (3-methyl-1-oxo-1-(2-(quinazoline-4(3H)-
ylidene)hydrazinyl)butan-2-yl)carbamate (3.15). Yield:
96.0 %; M.p. 154-156 °C; '"HNMR, 8, ppm (J, Hz): 11.57 (s,
1H, 3-NH), 10.20/9.61 (brs, 1H, =NNHCO-), 8.04/7.87 (d,
J=8.2Hz, 1H, H-5), 7.92/7.77 (s, 1H, H-2), 7.87 (d, J=8.2
Hz, 3H), 7.52-7.43/7.42-7.34 (m, 1H, H-7), 7.32-7.25/7.25-
7.19 (m, 1H, H-6), 7.32-7.25/7.14 (d, J = 7.6 Hz, 1H, H-8),
6.52 (d, J = 4.8 Hz, 1H, -NHBoc), 5.92-5.54 (m, 1H, CH-
CH(CH,),) and 4.90 (d, J=6.5 Hz, 1H, CHCH(CH,),), 2.25-
2.17/2.09 (m, 1H, CHCH(CH,),), 1.60-1.23 (m, 9H, (CH,),C),
1.09-0.64 (m, 6H, CHCH(CH,),); LC/MS, m/z = 360 [M+1],
361 [M+2]; Anal. Calcd for C,;H,.N.O,: C, 60.15; H, 7.01;
N, 19.47; Found: C, 60.23; H, 7.08; N, 19.54.

Tert-butyl (4-(methyithio)-1-oxo-1-(2-(quinazoline-
4(3H)-ylidene)hydrazinyl)butan-2-yl)carbamate (3.16).
Yield: 38.3 %; M.p. 134-136 °C; 'H NMR, &, ppm (J, Hz):
11.44 (s, 1H, 3-NH), 10.37/9.56 (brs, 1H, =NNHCO), 7.95
(d, J=8.7Hz, 1H, H-5), 7.77 (s, 1H, H-2), 7.38 (d, /=74
Hz, 1H, H-7),7.21 (t, J= 7.4 Hz, 1H, H-6), 7.12 (d, J= 7.3

Hz, 1H, H-8), 6.33 (d, J = 8.1 Hz, 1H, -NHBoc), 5.22-4.85
(m, 1H, CHCH,CH,SCH,), 4.32-3.88/2.65-2.51 (m, 2H,
-CHCH,CH,SCH,), 2.22-1.94 (m, 5H, -CHCH,CH,SCH,),
1.53-1.26 (m, 9H, CH,),C-); LC/IMS, m/z = 392 [M+1], 394
[M+3]; Anal. Caled for C,;H,.N,O.S: C, 55.22; H, 6.44; N,
17.89; Found: C, 55.31; H, 6.49; N, 17.93.

Tert-butyl (1-oxo-3-phenyl-1-(2-(quinazoline-4(3H)-
ylidene)hydrazinyl)propan-2-yl)carbamate (3.17). Yield:
76.9 %; M.p. 157-159 °C; 'H NMR, 3, ppm (J, Hz): 11.48
(s, 1H, 3-NH), 10.38/9.62 (brs, 1H, =NNHCO-), 7.98 (d,
J=7.1Hz, 1H, H-5), 7.79 (s, 1H, H-2), 7.40 (t, J = 7.1 Hz,
1H, H-6), 7.29-7.10 (m, 5H, Ph H-2, 3, 4, 5, 6), 6.99-6.45 (m,
2H,H-6,8),6.24 (d, J=8.1 Hz, 1H, -NHBoc), 5.34-5.01/4.50-
3.95 (m, 1H, -CHCH,Ph), 3.35-2.70 (m, 2H, -CHCH,Ph),
1.36 (s, 9H, (CH,),C-); LCIMS, m/z = 408 [M+1], 410 [M+3];
Anal. Calcd for C,H,.N.O,: C, 64.85; H, 6.16; N, 17.19;
Found: C, 64.91; H, 6.21; N, 17.26.

Tert-butyl (3-(1H-indole-3-yl)-1-oxo-1-(2-(quinazoline-
4(3H)-ylidene)hydrazinyl)propan-2-yl)carbamate (3.18).
Yield: 26.9 %; M.p. 163-165 °C; 'H NMR, o, ppm (J, Hz):
11.48 (s, 1H, 3-NH), 10.61/10.56 (brs, 1H, indole NH),
10.26/9.65 (brs, 1H, =NNHCO-), 7.95 (d, J = 8.1 Hz, 1H,
H-5),7.80 (s, 1H, H-2), 7.66-7.55 (m, 1H, indole H-4), 7.46-
7.35(m, 1H, H-7), 7.34-7.26 (m, 1H, indole H-7), 7.27-7.19
(m, 1H,H-6), 7.14 (d, J=7.9Hz, 1H, H-8),7.10 (s, 1H, indole
H-2), 7.06-6.87 (m, 2H, indole H-5,6), 6.17 (d, J = 8.4 Hz,
1H, -NHBoc), 5.25-5.12/4.45-4.01 (m, 1H, CHCH,), 3.42-
3.23 (m, 2H, CHCH,), 1.40/1.38 (s, 9H, (CH,),C-); LC/MS,
m/z = 447 [M+1], 449 [M+3]; Anal. Calcd for C,,H,,N,O,:
C, 64.56; H, 5.87; N, 18.82; Found: C, 64.62; H, 5.92;
N, 18.86.

Tert-butyl (4-(2-(quinazoline-4(3H)-ylidene)hydra-
zine-1-carbonyl)benzyl)carbamate (3.19). Yield: 75.0 %;
M.p. 240-242 °C;'H NMR, &, ppm (J, Hz): 11.46 (s, 1H,
3-NH), 10.55 (brs, 1H, =NNHCO-), 8.20-8.11 (m, 3H,
H-2, Ph H-2,6), 7.86-7.77 (m, 1H, H-5), 7.58-7.48 (m, 1H,
H-7), 7.43-7.30 (m, 4H, H-6,8, Ph H-3,5), 7.18-7.05 (m,
1H, -NHBoc), 4.22 (d, J = 5.3 Hz, 2H, CH,-), 1.44 (s, 9H,
(CH,),C-); LC/MS, m/z =394 [M+1], 396 [M+3]; Anal. Calcd
for C,,H,N.O,: C,64.11;H,5.89; N, 17.80; Found: C, 64.17;
H, 5.93; N, 17.87.

Tert-butyl (4-(2-(quinazoline-4(3H)-ylidene)hydra-
zine-1-carbonyl)phenyl)carbamate (3.20). Yield: 98.7 %;
M.p. 173-175 °C;'H NMR, 6, ppm (J, Hz): '"H NMR (400
MHz, DMSO-d,) & 10.21 (brs, 1H, =NNHCO-), 8.20-8.11
(m, 3H, H-2, Ph H-2,6), 8.25 (m, 1H, H-5), 7.58-7.48 (m,
1H, H-7), 7.63-7.30 (m, 4H, H-6,8, Ph H-3,5), 7.55 (m, 1H,
-NHBoc), 1.86 (s, 9H, (CH,),C-); LC/MS, m/z = 380 [M+1],
381 [M+2]; Anal. Calcd for C,,H,,N,O.: C, 63.31; H, 5.58,
N, 18.46; Found: C, 63.36; H, 5.64; N, 18.54.

The synthesized compounds 3.1-3.20 are yellow
substances, soluble in DMF, DMSO, dioxane, alcohol,
insoluble in water.

Antiradical activity. Research of antiradical activity in vi-
tro was based on the interaction of synthesized compounds
with 2,2-diphenyl-1-picrylhydrazyl (DPPH)[10,11]. DPPH is
a stable free radical and its alcohol solutions are colored in
intense purple color (\__ =517 nm). DPPH interacted with
compounds that are able to bind with free radicals yields
products, which are yellow colored and does not absorb
the light at the specified above wavelengths.

Research methodology. 2 ml of 1 mM solution of
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compound in DMSO was mixed with 2 ml of 0.1 mM DPPH
methanol solution and it was incubated for 30 minutes
at the temperature of 25 °C and optical density (A,) was
measured [10,11]. The optical density of 2 ml of 0.1 mM
DPPH solution in 2 ml of methanol (A, was determined
simultaneously. Antiradical activity (ARA) was calculated
by the next formula: ARA % = (Ajpp,-A)Agesy % 100 %. In
the case of a negative meaning ARA in % was estimated
like 0. Weighing reagents and synthesized compounds
were conducted on electronic scales “ANG200C” and
the optical density was measured by a spectrophotometer
ULAB108UV.

Statistical data processing was carried out by using
the standard package of statistical program analysis
processing results, version Microsoft Office Excel 2003,
Statistica® for Windows 6.0 (StatSoft Inc., Ne AXXR712D-
833214FAN5). Parameters of arithmetic mean (M) and
standard error and representativeness of the arithmetic
mean (m) for each investigated compound were calculated.
At the level of significance P < 0.05 the null hypotheses
was rejected when the statistical hypotheses was checked.

Antimicrobial and antifungal activity. Sensitivity of mi-
croorganisms to the synthesized compounds was evaluated
according to the described methods [12]. The assay was
conducted on Mueller—Hinton broth by two-fold serial dilution
of compound in 1 ml. After that 0.1 ml of microbial seeding
(108 cells/ml) was added. Minimal inhibit concentration
of compound was determined by the absence of visual
growth in the test tube with the minimal concentration of
substance, minimal bactericide/fungicide concentration was
determined by absence of growth in broth after inoculation
of microorganism from transparent test-tubes. DMSO was
used as a solvent, initial solution concentration was 1 mg/
ml. For preliminary screening the mentioned ahead standard
test cultures were used: St. aureus ATCC 25923, E. coli
ATCC 25922, P. aeruginosa ATCC 27853 and C. albicans

Scheme 1.

Problems of pharmacy

ATCC 885-653. All test strains were received from bacte-
riological laboratory in Zaporizhzhya Regional Laboratory
Center of State Sanitary and Epidemiological Service of
Ukraine. Nitrofural and Ketoconazol were used as reference
compounds with proved antibacterial/antifungal activity.
Additional quality control of culture medium and solvents
was conducted by commonly used methods [12].

Results and discussion

The protection of amino group in the corresponding
aminoacids (1.1-1.10) was performed on the first stage,
using various reagents (acetic anhydride, benzoylchlo-
ride, Boc,0) [8] to continue our research dedicated to
the synthesis of (3H-quinazoline-4-ylidene)hydrazides
N-protected aminoacids as promising biologically active
substances. Hydrazides 3.1-3.20 were obtained via inter-
action of generated in situ imidazolides of the N-protected
aminoacids (1.1a—1.20a) with 4-hydrazinoquinazoline (2.1,
Scheme 1). The most reliable substrates for the synthesis
of 3.1-3.20 derivatives were benzoyl- and Boc-aminoacids,
which unlike to acetylaminoacids during the process of
the carboxyl group activation did not form side products as
aresult of intra- and intermolecular cyclization. The reaction
proceeded regioselectively with high yields (LC/MS control)
in case of these aminoacids usage. It is important to note,
that the presence of an anhydrous solvent (dioxane) and
the temperature conditions control (not above 80 °C) is
obligatory for the occurrence of the indicated reaction.
Abovementioned conditions prevented the subsequent cy-
clocondensation of compounds 3.1-3.20 and the formation
of triazoloquinazolines as side-products.

Structure and individuality of compounds 3.1-3.20
were confirmed by data of chromato-mass-spectrometry
and '"H NMR spectroscopy. In chromato-mass spectra of
the compounds 3.1-3.20 the signals of molecular ions

Methods
(@) a,b,c ll? o)

Methods a: Ac,0, H,0, r.t., 24 h;
OH b: Boc,0, NaHCO,, dioxane, r.t., 6-12 h;
c: Bz,0, AcOH, reflux, 2-6 h;

—_—
H,N \XJ\OH H/N\XJ\

1.1-1.10

1.1a-1.20a d: CDI, dioxane, 80 °C, 30 min
e: dioxane, r.t. 24 hor 80 °C 1-2 h
Method d
R =Ac, Bz, Boc; X =-CH,-, -(CH,),-,
-(CH,),-, -CH(Me)-, -CH(CH(Me),)-,
|I? 0 -CH(CH,CH(Me),)-, -CH(CH,CHSMe)-;
H/N‘XJ\N/\ -CH(CH,Ph)-, -CH,CH,-, -CH,-
N \§N N
X
NH
| Method e | NH R
|
21 N\NHZ 3.1-3.20 N\NJ\X/N\H
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Table 1. Antimicrobial and antifungal activity data of the synthesized compounds, pg/ml*

Sub.®

3.1 100
3.3 100
34 100
36 100
37 100
38 100
39 100
3.10 100
3.1 100
3.12 100
313 100
3.14 100
3.16 100
317 100
3.18 100
3.19 100
Nitrofural 15
Ketoconazole -

C. albicans

St. aureus

P. aeruginosa

200 100 200 50 100 50 100
200 100 200 50 100 50 100
200 100 200 50 100 50 100
200 100 200 50 100 50 100
200 100 200 50 100 50 50
200 100 200 100 200 50 50
200 100 200 50 100 50 100
200 100 200 50 100 50 100
200 100 200 50 100 50 100
200 100 200 100 200 50 100
200 100 200 100 200 50 100
200 100 200 50 100 50 100
200 100 200 50 100 50 50
200 100 200 50 100 50 100
200 100 200 100 100 50 100
200 100 200 50 100 50 100
- 6.25 - 6.25 - -

- - - - - 25 50

MIC: minimal inhibitory concentration; MBC: minimal bactericidal concentration;
MFC: minimal fungicidal concentration.

100
90
80
70

50
40
30
20
10
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Antiradical activity data of the synthesized compounds.
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[M+1], [M+2] and [M+3] with m/z values that correspond to
proposed structures were observed. Mentioned fact indica-
ted the nucleophilic substitution reaction and the formation
of the corresponding hydrazides. The 'H NMR spectra of
compounds 3.1-3.20 were characterized by the signals of
hydrazide group and amide fragments NH-protons. Signals
of hydrazide moiety NH-protons were observed as a broad
singlet or doublets at the 11.08-9.55 ppm. Signals of amide
group NH- protons depending on the magnetic environment
resonated as triplets, broad triplets or singlets. In some
cases, abovementioned protons were additionally doubled,
what indicated the prototropic (amide-imide) tautomeric
transformations in molecules of synthesized compounds.
It is important, that the hydrazine-hydrazone tautomerism
is not typical for the 4-hydrazinoquinazoline ring, that exists
in the 4(3H)-form [7]. Abovementioned fact was proved
by the signals in the low field (14.10-10.66 ppm), that
associated with protons in position 3. Signals of protective
groups protons were registered as three-proton singlet
at the 2.10-1.86 ppm for compounds 3.1-3.3, multiplets
of H-2,6 and H-3,4,5 in “aromatic area”, which in some
cases were overlapped with the signals of the quinazoline

cycle or aromatic fragment in position 2 for 3.4-3.13 and
a nine-proton singlets of tert-butyloxycarbonyl group at
the 1.86—1.23 ppm for compounds 3.14-3.20. The signals
of the quinazoline cycle protons were registered in the form
of broad wide multiplets in the “aromatic” part of the spec-
trum together with benzoyl and phenyl groups and were
less informative. However, signals of protons in postions
2 and 5 of quinazoline cycle were observed in relatively
lower field as singlets at the 8.62-7.69 ppm and doublets
at the 8.54-7.84 ppm, respectively.

The aromatic protons of the “linker” phenylene substi-
tuent (3.2, 3.3, 3.11, 3.13, 3.19, 3.20) were registered
as A B,-system formed by signals of H-2,6 protons as
doublets and the signals of H-3,5 protons, that were over-
lapped with signals of H-5 and H-6 of quinazoline cycle.
As for signals of the aliphatic groups protons in the 'H
NMR spectra of compounds 3.1-3.20, their multiplicity and
chemical shift were determined by the magnetic environ-
ment. For example, the signals of methylene group protons
of compounds 3.1, 3.2, 3.4, 3.11, 3.14 were characterized
by doubled of doublets at the 4.57-3.67 ppm. Additional
splitting was caused by the NH-group and the tautomeric
transformations in the molecules. Elongation or branching
of aliphatic residue (3.5-3.10, 3.15-3.18) led to more
complex spectral patterns and signals appeared predom-
inately as multiplets.

The study of antiradical activity of the synthesized
compounds as one of the possible mechanisms of
the pharmacological properties was conducted to evaluate
promising areas of bioactivity screening. This decision
was caused by the fact, that compounds with tautomeric
transitions in molecules are characterized by this activity,
but not enough explored [13-16]. The conducted studies
confirmed this assumption. Indeed, compounds 3.1-3.20
exhibited high antiradical activity at a concentration of 103
M, which competed with the reference drug activity, namely
Ascorbic acid (Fig. 1). It is important, that more expressed
activity was characteristic for (3H-quinazoline-4-ylidene)
hydrazides benzoylaminoacids (3.4-3.13), which inhibited
the formation of free radicals at 54-92 %. This fact probably
caused by higher acidic properties of the amide fragment
in molecules of abovementioned compounds. In addition,
this type of activity is characteristic not only for compounds
3.1-3.13, but also for insufficient known Boc-protected
derivatives (3.14-3.20). Named compounds inhibited
the radicals by 18-78 %.

Analysis of the obtained results of microbiological study
showed, that synthesized compounds 3.1-3.20 revealed
low activity against E. coli and St. aureus (MIC 100 ug/
ml, MBC 200 pg/ml). However, they exhibited moderate
antimicrobial activity against P. aeruginosa (MIC 50-100 ug/
ml and MBC 100 pg/ml) and antifungal activity against C.
albicans (MIC 50 pg/ml, MFC 50-100ug /ml). Itis important,
that antifungal activity of compounds 3.1-3.20 competed
with the reference compound Ketoconazole.

So, conducted studies showed, that (3H-quinazoline-
4-ylidene)hydrazides N-protected aminoacids (3.1-3.20) is
the promising class of biologically active compounds and
requires further investigations of the pharmacological activ-
ity, based on the metabolitetropic mechanisms. In addition,
transformation of 3.1-3.20 in corresponding s-triazolo[c]-
quinazolines with subsequent removal of protective groups
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may be considered as promising pathway of chemical
optimization. Modified 2-([1,2,4]triazolo[c]quinazoline-2-yl-)
alkyl-(alkaryl-,aryl-Jamines are the promising and insufficient
known class of compounds, that is a valid reason for their
pharmacological activity research.

Conclusions

1. The synthetic approach for the synthesis of
3H-quinazoline-4-ylidene)hydrazides N-protected amino-
acids, based on the interaction of 4-hydrazinoquinazoline
and corresponding imidazolides obtained in situ was
elaborated. It was found, that benzoyl- and Boc-amino-
acids were the most reliable substrates for the synthesis
of the corresponding hydrazides.

2. Adetailed analysis of the '"H NMR spectra allowed to
establish unambiguously, that of (3H-quinazoline-4-ylidene)
hydrazides N-protected aminoacids in DMSO solutions are
characterized by amid-imide tautomerism due to the pre-
sence of hydrazide and amide groups.

3. Synthesized compounds exhibited high antiradical
activity, which showed perspectives of further screening for
other types of biological activity of abovementioned objects.

4. The antibacterial activity of the synthesized com-
pounds was evaluated by serial dilution method and it was
found, that they exhibited high antimicrobial activity against
P. aeruginosa (MIC 50-100 pg/ml and MBC 100 pg/ml) and
antifungal activity against C. albicans (MIC 50 ug/ml, MBC
50-100 pg/ml).
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