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The methods for the synthesis of the substituted arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-car-
boxylic acids using the technologies of the liquid-phase parallel synthesis have been developed. The structure
of the compounds obtained has been confirmed by the data of the instrumental methods of organic analysis.
The antibacterial activity of the compounds obtained has been studied using the agar “well” diffusion method
against the standard test-strains of microorganisms. The results of the screening performed have shown that
all compounds inhibit the growth of Staphylococcus aureus and Bacillus subtilis strains. The strains of Proteus
vulgaris and Pseudomonas aeruginosa have been found to be the most resistant. The SAR-analysis of the
substituted arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-carboxylic acids has demonstrated that the
presence of the electron-donating substituents in position 8 of the quinazolin-4-one cycle and in position 4 of
the aromatic fragment of the urea increases the activity of the compounds of this series against gram-positive
bacteria. Such high efficacy of the lead compounds against the gram-positive bacterial strains can be applied
for creating the narrow spectrum antibiotics derived from arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-
1-carboxylic acids.

HOBI AHTUMIKPOBHI ATEHTU 3 PAL0Y 3AMILEHUX APUITAMIAIB 4-(4-OKCO-4H-XIHA3OJ1IH-3-111)-
MNEPUONH-1-KAPBOHOBUX KUCJIOT

K.FO.KponeHko, C.B.Bnacoe, I.0.2Kypaeens, T.[1.0conod4eHko

Knrovoei cnoea: xiHazoniH; ninepuduH; Ce408UHU; aHMUMIKPOb6HI 3acobu

Po3pobrnieHi Memoduku cuHmesy 3amiwieHux apunamioie 4-(4-okco-4H-xiHa30siH-3-im)-ninepuduH-1-kapboHo8uUx
Kucriom 3 8UKOpUCMaHHAM mMexHoroaii pidUHHOGa3Ho20 naparnenbHo20 cuHmesy. CmpyKkmypy ompumaHux crio-
TyK nidmeepoxeHo 0aHUMU i3uKo-XiMidHUX Memodie aHani3y. AHmubakmepianbHa akmueHiCMb CUHMe308aHUX
peyosuH docnidxeHa MemoOOM «KOMoOs3i8x» i3 BUKOPUCMAaHHSM crmaHOapmH{ux mecm-wmamie MikpoopaaHi3mie.
3a pesynbmamamu ekcriepumeHmy 8cmaHo8/1eHo, W0 8Ci crionyKu npueHidytoms picm Staphylococcus aureus
ma Bacillus subtilis, a desiki 3Ha4HO Mepesuw,yromb akKmugHICMb npenapamie MopieHAHHS. Halbinbw cmitkumu
0o docridxysaHUX pevo8UH susisunuch Proteus vulgaris ma Pseudomonas aeruginosa. lNpoeedeHo SAR-aHani3
0ns psady ompumMaHux 3amiweHux apunamioie 4-(4-okco-4H-xiHa3oniH-3-in)-ninepuduH-1-kapboHo8uX Kuciom,
32iOHO 3 IKUM 8CMaHO08/1eHO, W0 Hasi8HICMb €/1eKMPOHOOOHOPHUX 3aMICHUKI8 Y MOMOXeHHI 8 XiHa301iH-4-0H08020
UUKITy ma roIoKeHHI 4 apunibHO20 hpacMeHmy ceq4o8uHU rnpueodums 00 nidsuweHHs: aHmubakmepianbHOI
akmusHocmi 0aHo20 psI0y peqo8UH Mo 8IOHOWEHHIO 00 epamno3umusHuUx bakmepid. HasgHicms 3Ha4HOI aHmu-
MIKpo6HOI akmueHocmi criornyk-nidepie Mo 8iOHoWeHHI0 00 epaMno3uMmueHUX Wmamie MikpoopaaHiamie 003680-
JISI€ 2080pUMU PO MepPCrekmu8HICMb CMBOPEHHS aHmubakmepianbHUX rpenapamig 8y3bKo2o criekmpa Oii Ha
OCHo8I 3amiujeHux apunamioig 4-(4-okco-4H-xiHa3omiH-3-in)-ninepuduH-1-kapboHosux Kucrom.

TMOUCK HOBbIX AHTUMUKPOBHbIX AFEHTOB U3 PsIJA BAMELLEHHbBIX APUITAMUL4OB 4-(4-OKCO-
4H-XWUHA3OJINH-3-UN)-NMUNEPULNH-1-KAPEOHOBbIX KUCITIOT

K.FO.KposnieHko, C.B.Bnacos, U.A.>Kypaeesnb, T.[1.0cosiod4eHKo

Knrodeenie cnoea: xuHa30uH, nunepuduH; MOYEe8UHbI; MPOMUBOMUKPObHbIe cpedcmea

PaspabomaHbl MemodOuKu cuHme3sa 3aMmeu,eHHbIX apunamudos 4-(4-okco-4H-xuHasonuH-3-umn)-nunepuduH-1-
KapbOHOBbIX KUC/IOM C UCMOIb5308aHUEM MEXHOM02UU XUOKOghasHo20 naparsnesibHo20 cuHme3a. Cmpykmypy
M01y4eHHbIX coeOuHeHuUl nodmeepx0eHo OaHHbIMU hU3UKO-XUMUYECKUX Memodos aHanusa. AHmubakmepu-
arnbHasi akmusHOCMb CUHME3UPOBaHHbIX seujecms uccredosaHa MemoOOM «KOMoOUES» C UCMONbL308aHUEM
cmaHdapmHbIX mecm-wmamMmMo8 MUKpoopaaHu3dmos. 1o pesynbmamam 3KcriepuMeHma ycmaHo8/1eHO, 4Ymo ece
coeduHeHusi yaHemarom pocm Staphylococcus aureus u Bacillus subtilis, a Hekomopbie 3Ha4umesibHO MpPeabI-
warm akmueHOCMb fpenapamos cpasHeHus. Haubonee cmolkumu K uccredyeMbiM 8ewjecmeam OKa3asuch
Proteus vulgaris u Pseudomonas aeruginosa. [posedeH SAR-aHanu3 0nsi psida nomny4eHHbIX 3aMeU,eHHbIX apuii-
amudos 4-(4-okco-4H-xuHazonuH-3-un)-nunepuduH-1-kapboHOBbIX KUC/IOM, CO2/IaCHO KOMOpPO20 yCMaHOB/EeHO,
4Ymo Hasnuyue 3reKmpoHOOOHOPHbIX 3amecmumerniell 8 rMooXeHUU 8 XUHa30/UH-4-0HOB020 UuKIia U IMoIoXe-
HUU 4 apurnbHO20 hpaeMeHma MOYEe8UHbI MPUBOOUM K MoabieHuro aHmubakmepuanbHOU akmueHocmu OaH-
HO20 psida coeduHeHUU M0 OMHOWEHUIO K 2paMmonoxumeribHbiM 6akmepusiM. Hanu4due 3Ha4umernsHol aHmu-
MUKPOBHOU akmugHOCmU coeduHeHUU-1udepos Mo OMHOWEHUK K 2paMrionoxXumesbHbIM WmaMmam MUKPOOp-
2aHU3MO08 10380719em 2080pUMb O repcrekmueHocmu co3faHuss aHmubakmepuarbHbIX Mpenapamos y3Ko2o
criekmpa delicmeusi Ha 0CHO8e 3aMeU,eHHbIX apunamudos 4-(4-okco-4H-xuHasonuH-3-un)-nunepuduH-1-kapbo-
HO8bIX KUc/I0m.
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The reported information of the last years con-
firms that substituted arylamides 4-piperidinyl-1-car-
boxylic acid are known as antibacterial [1, 2] and anti-
tuberculosis agents [3, 4]. The compounds of the si-
milar structure may be useful for treatment and pre-
vention of prostate cancer, cancer of the gastrointes-
tinal tract [5]; they were also proposed as Tamoxifen
analogues [6]. The antagonistic activity for CRTH2
receptors makes these compounds appropriate for
asthma therapy [7].

The derivatives of quinazolin-4-one modified in
position 3 with the 4-piperidyl fragment, in their turn,
possess the antiviral activity against Flaviviridae spe-
cies, which are the ethological factor of hepatitis C
(HCV) [8].

Considering the wide spectrum of the physiologi-
cal activity of the compounds bearing the fragments
of either arylamides 4-piperidinyl-1-carboxylic acid
or the moiety of 3-(piperidin-4-yl)quinazolin-4(3H)-one
the combination of these two pharmacophore frag-
ments have chosen as the way for the new promising
biologically active compounds. They were also tes-
ted for the antimicrobial activity.

The synthesis of 3-(piperidin-4-yl)quinazolin-4(3H)-
ones 1 was performed in two steps by cyclization of
4-piperidylamides of 2-aminobenzoic acid protected
with urethane with triethyl orthoformate at the first
step, and further hydrolysis of the esters obtained as
it was reported previously [9]. To achieve the wide
chemical diversity for the heterocyclic compounds with
the secondary nitrogen atom the acylation with de-
rivatives of carboxylic acid [10], isocyanates [11], and
sulphonyl chlorides [9, 12] together with the alkyla-
tion reaction [13] is commonly applied.

Earlier we successfully carried out the interaction
of compounds 1 with aryl sulphonyl chlorides [9], re-
sulting in the series of sulphonylanides with the anti-
bacterial activity against gram-positive and gramne-
gative bacteria and some fungi. The interaction products
of amines 1 with carboxylic acid imidazolides and their
alkylation with benzyl chlorides and chloroacetoami-
des are the compounds with rather low melting po-
ints, which complicate their isolation and increase
the cost of their synthesis for the purposes of medici-
nal chemistry and screening studies. That is why the
reaction of amines 1 with isocyanates has been cho-

1.11.7

sen as the better way for obtaining the wide diver-
sity of the promising biologically active compounds
suitable for screening studies.

The reaction conditions for interaction of 1 with
isocyanates were improved in few steps. First, it was
found that when heating in DMF a great amount of
bis-urea was formed probably because of the self in-
teraction of isocyanate; application of 1,4-dioxane re-
quired precipitation of the product by dilution with
water and its further crystallization. It is known that
the interaction of isocyanates with alcohols results
in urethanes [14], but regardless of this fact 2-pro-
panol has been chosen as a suitable solvent for this
interaction. The main reason for the choice is a per-
fect 2-propanol solubility of the staring amine 1 and
the poor solubility of ureas 2. It is interesting that
even traces of urethanes were not identified as im-
purities for ureas 2 obtained. To minimize the pos-
sibility of the by-product formation the reaction was
performed at ambient temperature. Using the techno-
logies of the parallel liquid phase synthesis compo-
unds 1 were reacted with aryl isocyanates in 2-pro-
panol, it resulted in the series of the corresponding
ureas 2 with the substituents of the different elect-
ronic structure in the aromatic ring (Scheme).

The data for compounds (2.1-2.25) obtained is
presented in Table 1; their 'H NMR data are given in
Table 1, 2.

All 'H NMR-spectra of compounds 2.1-2.25 con-
tain the signals of methylene groups of the piperidine
cycle at 1.80-2.17 Ta 4.22-4.33 ppm; the hydrogen atom
in position 4 of the piperidine cycle gives the reso-
nance peak at 4.80-4.90 ppm as a multiplet. For all com-
pounds 2 the singlet proton signal in position 2 of
the quinazoline cycle is observed at 8.40-8.50 ppm.
The aromatic protons of this aromatic moiety reso-
nate in the region of 6.90-7.80 ppm. The signals of
amide aromatic protons CONHAr as to their multi-
plicity are typical for the corresponding substituted
phenyl radicals for each specific case.

The antibacterial activity of the compounds ob-
tained was studied using the agar “well” diffusion me-
thod against the standard test-strains of gram-posi-
tive and gram-negative bacteria and fungi according
to the international standards [15, 16]. The results
of the screening are presented in the Tab. 3.

2.1-2.25

1.1X,=8-Me; 1.2X,=8-Cl; 1.3X,=7-F; 1.4 X,=6-Cl; 1.5 X,=6-F; 1.6 X ,=H; 1.7 X,=7-Cl

Scheme. The synthesis of the substituted arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-carboxylic acids 2.
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Table 1
Arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-carboxylic acids 2
No. X, X, Mo'ec‘:\'/l?rr;‘.’rm”'a' Cal’::'f /Z"Xp M.p.°C| Yield, %
2.1 8-Me 2-OMe, 5-Cl Cart IO B2 lsgao| 7
2.2 8-Me H CZ_;EZZZ_'}EOZ 1248 1208210 76
23 8-Me 3,4-ethylendioxy CZZ';S‘":%O“ % 227-229 79
24 8-Me 2,4-diF Ca ?5085 A 232 Jai7219) 80
2.5 8-Me 2-OMe, 5-Me szgg_’}éq 28 hiars| 7
2.6 8-Me 3,5-diMe CafladliO: =B |s02| 7
2.7 8-Me 4-OFt CasflalliOs 28 0| 7
2.8 8-Me 2-OMe C2§g§'§§03 1228 ligsis7| 80
2.9 8-Me 2-Me, 3-Cl Caf IO 38 ez 79
2.10 8-Me 3-OMe ng)gg_’:gq 1228 1200204| 76
2.11 8-Me 4-OMe ngg":g@ 428 lioa196| 75
2.12 8-Cl 4-Ft CZZZ';BOF'g’\é402 129 210212 78
2.13 8-Cl 3-F, 4-Me o 'hﬁ"ggpz 1250 1230241 80
2.14 7-Cl 4t CDZ'%(f'g'\(';OZ % 261263 79
2.15 7-Cl 3,4-diMe C222;§;%402 1392 |aa0242| 76
2.16 7-Cl 4-Me Cﬂggég’\;‘*oz v A PE L CI R
2.17 7F 2-OFt CZZEZ(S)T;@ 129 h70a72| 7s
2.18 7F 2-OMe, 5-Me Cﬂ:%%Q 1392 |ais220| 79
2.19 7F 2,4-diMe Cﬂg'gzﬂioz % 252254| 80
2.20 7F 2-Me, 5-C Ca I-Li‘zi,ilggpz 1220 lioa19s| 76
2.21 6-Cl 3-OMe C212;1§g'\;403 1250 230232| 76
2.22 6-Cl 2-OFt C222'§36C_'9’\(')403 1212 J206208| 78
2.23 6-Cl 3,4-ethylendioxy Catln IO 1270 242244 80
2.24 6F 2-OMe, 5-C CN'}gg"gg"*Os 1290 236238 75
2.25 H 4-Me CZ_;EZZZ_'}EOZ 240 oos227| 77
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Table 2

The TH NMR spectral data of arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-carboxylic acids 2

Chemical shift, 5, ppm.

No.
Aliphatic protons Aromatic protons, NH
1 2 3

1.81-2.10 (4H, m, 3,5-CH,); 2.53 (3H, s, 8-CH,); 7.01 (2H, s) and 7.75-7.90 (2H, m, 374,6"-Ar, NH); 7.42 (1H,
2.1 |3.81(3H,s,2"-OCH,); 2.90-3.10 (2H, m) and t, H-6 Ar); 7.67 (1H, d, H-7 Ar); 8.05 (1H, d, H-5 Ar); 8.49

4.11-4.32 (2H, m, 2,6-CH,); 4.72-4.93 (1H, m, 4-CH)  [(1H, s, H-2 Ar)

1.80-2.13 (4H, m, 3,5-CH,); 2.54 (3H, s, 8-CH,); 6.91 (1H, t, H-4"Ar); 7.23 (2H, t, H-3,5" Ar); 7.35-7.55 (3H, m,
2.2 |2.82-3.07 (2H, m) and 4.26-4.45 (2H, m, 2,6-CH,); H-6,2,6"Ar); 7.67 (1H, d, H-7 Ar); 8.03 (1H, d, H-5 Ar); 8.48

4.71-4.93 (1H, m, 4-CH) (TH, s, H-2 Ar); 8.53 (1H, s, NH)

1.78-2.17 (4H, m, 3,5-CH,); 2.53 (3H, s, 8-CH,); 6.63-7.15 (3H, m, H-2,56" Ar); 7.42 (1H, t, H-6 Ar);
2.3 |2.81-3.01 (2H, m) and 4.22-4.41 (2H, m, 2,6-CH,); 7.68 (1H, d, H-7 Ar); 8.02 (1H, d, H-5 Ar);

4.15 (4H, s, 2"3"-CH,); 4.72-4.95 (1H, m, 4-CH) 8.48 (1H, s, H-2 Ar); 8.51 (1H, s, NH)

1.79-2.12 (4H, m, 3,5-CH,); 2.52 (3H, s, 8-CH,); 6.93-7.47 (4H, m, H-6,3,5'6 Ar); 7.67 (1H, d, H-7 Ar);
2.4 |2.89-3.08 (2H, m) and 4.22-4.41 (2H, m, 2,6-CH,); 8.01 (1H, d, H-5 Ar); 8.38 (1H, s, NH); 8.49 (1H, s, H-2 Ar)

4.72-4.93 (1H, m, 4-CH)

1.80-2.11 (4H, m, 3,5-CH,); 2.17 (3H, 5, 5'-CH,); 6.75-6.90 (2H, m) and 7.62-7.73 (2H, m, H-7,3/4’ Ar, NH);
2.5 2.51 (3H, s, 8-CH,); 3.78 (3H, s, 2'-OCH,); 7.42 (1H, t, H-6 Ar); 7.51 (1H, s, H-6' Ar); 8.01

: 2.85-3.05 (2H, m) and 4.15-4.35 (2H, m, 2,6-CH,); (1H, d, H-5 Ar); 8.50 (1H, s, H-2 Ar)

4.71-4.93 (TH, m, 4-CH)

1.80-2.12 (4H, m, 3,5-CH,); 2.19 (6H, s, 3,5'-CH,); 6.58 (1H, s, H-4' Ar); 7.09 (2H, s, H-26" Ar); 7.40 (1H, t, H-6
2.6 |2.52(3H,s,8-CH,); 2.83-3.00 (2H, m) and Ar); 7.65 (1H, d, H-7 Ar); 8.01 (1H, d, H-5 Ar);

4.21-4.38 (2H, m, 2,6-CH,); 4.70-4.93 (1H, m, 4-CH)  |8.43 (1H, s, NH); 8.51 (1H, s, H-2 Ar)

1.35(3H, t,CH,), 1.82-2.10 (4H, m, 3,5-CH,); 2.55 (3H, | 6.74 (2H, d, H-3)5" Ar); 7.34 (2H, d, H-2/6" Ar); 7.40 (1H, t,
2.7 |s,8-CH,);3.96 (2H, g, CH,); 2.88-2.99 (2H, m) and H-6 Ar); 7.62 (1H, d, H-7 Ar); 8.03 (1H, d, H-5 Ar);

4.31-4.43 (2H, m, 2,6-CH,); 4.78-4.93 (1H, m, 4-CH) 8.34 (1H, s, NH); 8.45 (1H, s, H-2 Ar)

1.80-2.15 (4H, m, 3,5-CH,); 2.52 (3H, s, 8-CH,); 6.70-7.05 (3H, m) and 7.60-7.75 (3H, m, H-7,3/4,5'6' Ar,
2.8 |3.81(3H,s,2"-OCH,); 2.85-3.04 (2H, m) and NH); 7.41 (1H, t, H-6 Ar); 8.01 (TH, d, H-5 Ar); 8.49

4.18-4.35 (2H, m, 2,6-CH,); 4.71-4.93 (1H, m, 4-CH)  [(1H, s, H-2 Ar)

1.82-2.12 (4H, m, 3,5-CH,); 2.20 (3H, s, 2'-CH,); 7.10-7.26 (3H, m, H-4,5'6 Ar); 7.42 (1H, t, H-6 Ar);
2.9 |2.55(3H, s, 8-CH,); 2.85-3.05 (2H, m) and 7.67 (1H, d, H-7 Ar); 8.01 (1H, d, H-5 Ar); 8.37 (1H, s, NH);

4.22-4.38 (2H, m, 2,6-CH,); 4.73-4.93 (1H, m, 4-CH) 8.50 (1H, s, H-2 Ar)

1.80-2.16 (4H, m, 3,5-CH,); 2.54 (3H, s, 8-CH,); 6.45-6.54 (1H, m) and 7.03-7.20 (3H, m, H-2,4'5'6 Ar);
2.10 |2.85-3.05(2H, m) and 4.28-4.32 (2H, m, 2,6-CH,); 7.42 (1H, t, H-6 Ar); 7.67 (1H, d, H-7 Ar); 8.00 (1H, d,

3.69 (3H, s, 3'-OCH,); 4.70-4.90 (1H, m, 4-CH) H-5 Ar); 8.48 (1H, s, H-2 Ar); 8.56 (1H, s, NH)

1.80-2.15 (4H, m, 3,5-CH,); 2.55 (3H, s, 8-CH,); 6.72 (2H, d, H-3'5'Ar); 7.35 (2H, d, H-2,6" Ar); 7.48 (1H, t,
2.11 [2.80-3.02 (2H, m) and 4.23-4.42 (2H, m, 2,6-CH,);  |H-6 Ar); 7.68 (1H, d, H-7 Ar); 8.02 (1H, d, H-5 Ar);

3.71 (3H,'s, 4-OCH,); 4.71-4.92 (1H, m, 4-CH) 8.43 (1H, s, NH); 8.53 (1H, s, H-2 Ar)

1.18 (3H, t, CH,), 1.83-2.15 (4H, m, 3,5-CH,); 7.03 (2H, d, H-3;5" Ar); 7.35 (2H, d, H-2,6" Ar); 7.49 (1H, t,
2.12 |2.56 (2H, g, CH,); 2.83-3.00 (2H, m) and H-6 Ar); 7.92 (1H, d, H-7 Ar); 8.13 (1H, d, H-5 Ar);

4.35-4.46 (2H, m, 2,6-CH,); 4.76-4.90 (1H, m, 4-CH)  |8.43 (1H, s, NH); 8.57 (1H, s, H-2 Ar)

1.81-2.13 (4H, m, 3,5-CH,); 2.17 (3H, s, 4'-CH,); 7.04 (TH, m) and 7.14 (1H, m) and 7.38 (1H, m, H-2,5,6 Ar);
2.13 |2.90-3.00 (2H, m) and 4.31-4.45 (2H, m, 2,6-CH,); 7.49 (1H, t, H-6 Ar); 7.92 (1H, d, H-7 Ar); 8.13 (1H, d, H-5

4.78-4.90 (1H, m, 4-CH) Ar); 8.57 (1H, s, H-2 Ar); 8.62 (1H, s, NH)

1.13 (3H, t,CH,); 1.78-2.17 (4H, m, 3,5-CH,); 7.04 (2H, d, H-3;5" Ar); 7.36 (2H, d, H-2,6" Ar); 7.56 (1H, dd,
2.14 |2.51(2H, q,CH,); 2.78-3.04 (2H, m) and H-6 Ar); 7.74 (1H, d, H-8 Ar); 8.14 (1H, d, H-5 Ar);

4.21-4.43 (2H, m, 2,6-CH,); 4.69-4.91 (1H, m, 4-CH)  |8.47 (1H, s, NH); 8.53 (1H, s, H-2 Ar)

1.79-2.11 (4H, m, 3,5-CH,); 2.14 (6H, s, 3/4"-CH,); 6.96 (1H, m, H-2"Ar); 7.11-7.28 (2H, m, H-5'6" Ar);
2.15 |2.72-3.02 (2H, m) and 4.21-4.42 (2H, m, 2,6-CH,); 7.56 (1H, d, H-6 Ar); 7.74 (1H, s, H-8 Ar); 8.13 (1H, d, H-5

4.69-4.91 (1H, m, 4-CH) Ar); 8.37 (1H, s, NH); 8.53 (1H, s, H-2 Ar)

1.77-2.13 (4H, m, 3,5-CH,); 2.21 (3H, s, 4-CH,); 7.02 (2H, d, H-3;5"Ar); 7.35 (2H, d, H-2,6" Ar); 7.56 (1H, d,
2.16 |2.72-3.00 (2H, m) and 4.21-4.45 (2H, m, 2,6-CH,); H-6 Ar); 7.72 (1H, s, H-8 Ar); 8.15 (1H, d, H-5 Ar);

4.65-4.91 (1H, m, 4-CH) 8.47 (1H, s, NH); 8.57 (1H, s, H-2 Ar)

1.41 (3H, t, CH,); 1.81-2.18 (4H, m, 3,5-CH,); 6.81-6.90 (1H, m, H-5"Ar); 6.92-6.98 (2H, m) and 7.31-7.42
2.17 |2.96-3.08 (2H, m) and 4.21-4.35 (2H, m, 2,6-CH,); (2H, m, H-5,3/4,6" Ar); 7.57 (1H, s, NH); 7.77 (1H, d, H-8 Ar);

4.09 (2H, q, CH,); 4.77-4.92 (1H, m, 4-CH)

8.22 (1H, t, H-6 Ar); 8.48 (1H, s, H-2 Ar)
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Continuation Table 2

1 2

3

1.83-2.17 (4H, m, 3,5-CH,); 2.26 (3H, 5, 5-CH.,);
2.95-3.05 (2H, m) and 4.25-4.35 (2H, m, 2,6-CH.,);
3.81 (3H, 5, 2-OCH,); 4.75-4.91 (1H, m, 4-CH)

2.18

6.77 (1H, d, H-4' Ar); 6.83 (1H, d, H-3"Ar); 7.30-7.40 (2H, m)
and 7.59 (1H, s, H-5,8,6' Ar); 7.54 (1H, s, NH);
8.23 (1H, t, H-6 Ar); 8.47 (1H, s, H-2 Ar)

1.78-2.11 (4H, m, 3,5-CH,); 2.16 (3H, s, 2"-CH,);
2.28 (3H, s, 4-CH,); 2.90-3.01 (2H, m) and
4.25-4.35 (2H, m, 2,6-CH,); 4.75-4.90 (1H, m, 4-CH)

2.19

6.92 (1H, d, H-5"Ar); 6.99 (1H, s, H-3"Ar); 7.08 (1H, d,
H-6"Ar); 7.30-7.45 (2H, m, H-5,8 Ar); 7.96 (1H, s, NH);
8.24 (1H, t, H-6 Ar); 8.49 (TH, s, H-2 Ar)

1.80-2.13 (4H, m, 3,5-CH,); 2.20 (3H, s, 2"-CH,);

2.20 |2.91-3.04 (2H, m) and 4.25-4.38 (2H, m, 2,6-CH,);

7.03 (1H, dd, H-4'Ar); 7.15 (1H, d, H-3"Ar); 7.30-7.42 (3H,
m, H-5,8,6"Ar); 8.08 (1H, s, NH); 8.24 (1H, t, H-6 Ar);
8.48 (1H, s, H-2 Ar)

(

(
4.76-4.93 (1H, m, 4-CH)
1.81-2.14 (4H, m, 3,5-CH,); 2.90-2.99 (2H, m) and
(

6.48 (1H, m, H-2"Ar); 7.03-7.20 (3H, m, H-4,5,6 Ar);

2.21 [4.33-4.45(2H, m, 2,6-CH,); 3.74 (3H, 5, 3'-OCH,); 7.64 (1H, d, H-5 Ar); 7.77 (1H, dd, H-7 Ar); 8.10(1H, d, H-8
4.80-4.93 (1H, m, 4-CH) Ar); 8.47 (1H, s, H-2 Ar); 8.49 (1H, s, NH)
1.43 (3H, t, 2-OCH,CH,); 1.75-2.18 (4H, m, 3,5-CH,); |6.80-6.98 (3H, m, H-374,5" Ar); 7.55 (1H, s, NH); 7.65 (1H, d,
2.22 |2.95-3.10 (2H, m) and 4.20-4.35 (2H, m, 2,6-CH,); H-5 Ar); 7.75-7.82 (2H, m, H-7,6" Ar); 8.08 (1H, d, H-8 Ar);
4.07 (2H, g, 2’-OCH,CH,); 4.80-4.93 (1H, m, 4-CH) 8.44 (1H, s, H-2 Ar)
1.75-2.17 (4H, m, 3,5-CH,); 2.83-2.98 (2H, m) and 6.66 (1H, d, H-5"Ar); 6.83 (1H, m, H-6" Ar); 7.05 (1H, s, H-2
2.23 |4.30-4.45 (2H, m, 2,6-CH,); 4.10-4.25 (4H, m, Ar); 7.66 (1H, d, H-5 Ar); 7.78 (TH, m, H-7 Ar); 8.10
2",3"-CH,); 4.78-4.90 (1H, m, 4-CH) (1H, d, H-8 Ar); 8.34 (1H, s, NH); 8.47 (1H, s, H-2 Ar)
1.80-2.15 (4H, m, 3,5-CH,); 2.95-3.07 (2H, m) and 6.95 (2H, s) and 7.55-7.85 (4H, m, H-5,7,8,3,4,6' Ar);
2.24 [4.22-4.33 (2H, m, 2,6-CH,); 3.85 (3H, 5, 2'-OCH,); 7.87 (1H, s, NH); 8.41 (1H, s, H-2 Ar)
4.77-4.93 (1H, m, 4-CH)
1.81-2.17 (4H, m, 3,5-CH,); 2.24 (3H, s, 4'-CH,); 7.00 (2H, d, H-3/5"Ar); 7.34 (2H, d, H-2,6" Ar); 7.51 (1H, ¢,
2.25 |2.88-2.98 (2H, m) and 4.31-4.43 (2H, m, 2,6-CH,); H-6 Ar); 7.64 (1H, d, H-8 Ar); 7.79 (1H, t, H-7 Ar);
4.79-4.92 (1H, m, 4-CH) 8.17 (1H, d, H-5 Ar); 8.44 (2H, s, H-2 Ar, NH)

The results of screening for the antimicrobial ac-
tivity of arylamides of 4-(4-oxo0-4H-quinazolin-3-yl)-
piperidine-1-carboxylic acids 2 have shown that they
possess not less activity than the reference drugs used
in the experiment. The activity of compounds 2.3, 2.12,
2.13 (X,=8-Me, X,=3,4-ethylendioxy; X,=8-Cl, X,=4-Et;
X,=8-C], X,=3-F, 4-Me, respectively) even exceeded the
results of the reference drugs. The high activity was
observed mostly against the gram-positive strains, while
gram-negative bacteria and fungi were resistant for
the compounds tested. It may be applied for const-
ruction of the narrow spectrum antibiotics.

The SAR analysis has shown that the presence of
substituents in position 8 of the quinazoline cycle and
in position 4 of the aromatic fragment of ureas in-
creases their antimicrobial effect against gram-posi-
tive bacteria. The common property of all substitu-
ents of the most active samples is their positive me-
someric effect, which increases the electron density
of the corresponding cycles. Evidently modification
of the position 8 of the quinazoline moiety and posi-
tion 4 of the aromatic cycle of the urea fragment with
electron-donating substituents is a good way for de-
sign of novel antimicrobials in the series of arylami-
des of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-car-
boxylic acids.

Experimental Part

Chemical Part
All solvents and reagents were purchased from
commercial sources. *H NMR-spectra were acquired

on a Varian Mercury-200 (200 MHz) spectrometer,
the solvent was DMSO-d, with TMS as an internal stan-
dard. Elemental analysis was performed on an Euro
Vector EA-3000 Elemental Analyzer. Melting points
were determined on a Kofler bench.

The substituted 3-(piperidin-4-yl)quinazolin-
4(3H)-ones (1.1-1.7) were obtained according to the
method reported previously [9].

3-(Piperidin-4-yl)quinazolin-4(3H)-one (1.6).
M. p. - 179-181°C. 'H NMR, §, ppm: 1.72-2.08 (4H,
m, 3,5-CH,); 2.72-3.11 (2H, m) and 4.10-4.23 (2H, m,
2,6-CH,); 4.71-4.92 (1H, m, 4-CH); 7.51-7.92 (4H, m,
H-5,6,7,8 Ar); 8.45 (1H, s, H-2 Ar). Found, %: N 17.98.
C,3H:N,0. Calculated, %: N 18.33.

The general method for the synthesis of subs-
tituted arylamides of 4-(4-oxo0-4H-quinazolin-3-yl)-
piperidine-1-carboxylic acids (2.1-2.25): Dissolve
the corresponding 3-piperidin-4-yl-3H-quinazolin-4-one
(1.2 mmol) in 10 ml of 2-propanol at room tempe-
rature, then add the corresponding substituted aryl
isocyanate (1.44 mmol), and stir the mixture at room
temperature for 12 h. After formation of the crystal-
line precipitate filter it and wash with 2-propanol.

Microbiological Part

According to the WHO recommendations [15] the
following test-strains were used: Staphylococcus au-
reus ATCC 25923, Escherichia coli ATCC 25922, Pseudo-
monas aeruginosa ATCC 27853, Bacillus subtilis ATCC
6633, Proteus vulgaris ATCC 4636, Candida albicans
ATCC 885/653. The inoculum suspension was pre-
pared using a Densi-La-Meter apparatus (made by
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Table 3

The antimicrobial activity of arylamides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-1-carboxylic acids 2

Diameter of the growth inhibition zones*, mm
No. Gram-positive bacteria Gram-negative bacteria Fungi
S.a. B.c E.c Pv. Pa. Ca.
Metronidazole 14 16 14 0 0 14
Synthomycine 14 17 17 17 17 0
2.1 14 14 13 0 0 13
2.2 18 18 14 13 12 14
23 22 21 15 14 15 15
24 12 14 14 12 13 14
25 12 13 0 0 0 0
2.6 15 15 14 13 13 13
2.7 15 16 14 13 14 14
2.8 12 14 0 0 0 13
29 15 15 13 12 12 13
2.10 14 16 14 12 12 14
2.11 16 16 14 13 13 14
2.12 25 21 16 15 16 15
2.13 23 19 14 14 15 15
2.14 16 16 15 14 14 14
2.15 14 18 14 0 0 16
2.16 12 14 13 0 0 13
2.17 12 14 13 0 0 13
2.18 14 15 15 12 12 15
2.19 14 15 13 13 13 12
2.20 13 17 15 16 15 14
2.21 14 14 13 13 12 14
2.22 15 13 13 13 13 12
2.23 14 14 13 13 12 14
2.24 13 14 13 0 0 13
2.25 16 15 15 14 14 0

*The average for three experiments.

PLIVA-Lachema, Czech Republic; 540-nm wavelength).
The suspension was prepared according to the manual
for the device and the information sheet concerning
innovation in the healthcare system No. 163-2006
“Standardization for preparation of microbial sus-
pensions”, Kyiv. The inoculum density was 107 cells in
1 ml of the medium, and it was determined by com-
paring with McFarland standard [17]. The 18 to 24-
hour old culture of the microorganism was used for
the test. For the antimicrobial study the Mueller-Hin-
ton agar was employed, for the Candida albicans strain
the Sabouraud agar was used. The compounds were
introduced into agar using the “wells” method [15].
The compounds studied were introduced as 0.3 ml
aliquots of DMSO solution (10 mg/ml concentration),
the reference drug Metronidazole was used as DMSO

22

solution (30 pg/ml), Syntomycin was used as H,0 so-
lution (30 pg/ml). The antibacterial activity was as-
sessed by measuring zones of inhibition of the cor-
responding microorganism.

Conclusions

The valuable antimicrobial properties of the subs-
tituted aryl amides of 4-piperidnyl-1-carboxylic acid
and derivatives of 3-(piperidin-4-yl)quinazolin-4(3H)-one
inspired us for construction and preparation of the
library of the synthetically attractive substituted aryl-
amides of 4-(4-oxo-4H-quinazolin-3-yl)-piperidine-
1-carboxylic acids obtained by the interaction of 3-
(piperidin-4-yl)quinazolin-4(3H)-ones with isocya-
nates in the 2-propanol medium. The results of the
antimicrobial activity screening have shown that
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(4-ethylphenyl)amide of 4-(8-chloro-4-oxo-4H-quinazo-  position 8 of the quinazoline moiety and position 4 of the
lin-3-yl)piperidin-1-carboxylic acid is more active than  aromatic cycle of the urea fragment with electron-dona-
the reference drugs Metronidazole and Syntomycin. For  ting substituents is a good way for design of novel an-
the lead compounds the analysis of the structure-activi- ~ timicrobials in the series of arylamides of 4-(4-oxo-4H-
ty relationship has evidently shown that modification of  quinazolin-3-yl)-piperidine-1-carboxylic acids.
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