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In order to reveal the possible regularities of the structure—activity relationship the derivatives of 3-(2-methyl-4-
oxo-1,4-dihydroquinoline-3-yl)propanoic acid having various substituents in a-position of the acidic moiety of
propanoic acid such as alkyl, carboxyl, acyl and acetamide substituents have been synthesized. The synthesis of
the target compounds has been carried out using 3-dimethylaminomethyl-2-methyl-1,4-dihydroquinoline-4-one as a
versatile alkylating reagent. Its interaction with methylene active substances allowed to obtain monoalkyldicarbony!
compounds, which further hydrolysis gave the derivatives of 3-(2-methyl-4-oxo-1,4-dihydroquinoline-3yl)propanoic
acid. The structures of the compounds obtained have been confirmed by the data of 'H NMR and elemental
analysis. The results of the screening performed by the agar diffusion method have shown different levels of
the antimicrobial activity. For two compounds — 1,3-diethoxy-2-[(2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)methyl]-
1,3-dioxopropan-2-yl-carbamic acid and 3-(2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)propanoic acid a moderate
broad-spectrum activity has been found in the screening method. The results of the research have shown the
perspectiveness of further search for novel antibacterial agents based on 4-quinolon-3-yl-propanoic acids, therefore, it
is necessary to expand the range of the compounds with this scaffold.

CUHTE3 TA AHTUMIKPOBHA AKTUBHICTb 3-(2-METUJ1-4-OKCO-1,4-OUTIOPOXIHOJIH-3-T)[TIPOMAHOBUX
Kuciort

B.0.3y6koe, T.[1.0conod4eHko, H.I.Pywak, O.J1.KameHeynka, O.B.Ki3b

Knrovoei cnoea: 2idpoxiHoniH-4-0H; 3-(2-memus-4-okco-1,4-0ueidpoxiHoniH-3-ir)nponaHosa Kucioma, 368’30k
cmpykmypa — 0isi; aHmuMiKpobHa akmueHicmb

3 Memoto susigNeHHsT MOXIIUBUX 3aKOHOMIpHOCMeEU 38’a3Ky crmpykmypa — 0is 6ynu cuHmesoeaHi MoxioHi 3-(2-memur-
4-okco-1,4-0uzidpoxiHoniH-3-ir1)IponaHo8oi KUCIOMU 3 PI3HUMU 3aMiCHUKaMU 8 A-TOTOXXeHHI 3aruwiKy rnpornaHosoi
Kucriomu — ankinbHUMu, kapboKcurnbHUMU, ayunbHUMU ma auyemamioHumu. CUHmMe3 yirbosux criofyK rnposoousnu 3
guUKOpUCMaHHaM 3-0umemuiiamiHomemur-2-memuri-1,4-0u2iOpoxiHoniH-4-0Hy 8 KOCMI 3py4HO0 ajlKiflyo4020
peazeHma. Mloeo e3aemolieto 3 MemuieHakKmusHUMU pedyosuHamu bynu odepxkaHi MOHoarKindukapOOHInbHi
crionyku, nodanbwull 2i0porni3 skux rnpueodus 0o rnoxioHUX 3-(2-memurn-4-okco-1,4-0uiOpoxiHomiH-3-in)nponaHosoi
Kkucriomu. Cmpykmypu ompumaHux crionyk 6ynu nidmeepdxeHi Ha ocHosi daHux 'H SIMP ma enemeHmHozo
aHarni3y. 3a pesynibmamamu CKpUHIH2Y, BUKOHaHO20 Memodom Ouqbysii 8 azap, 8UsIBIEHI Pi3Hi pieHi aHMUMIKPOOHOI
akmueHocmi 0151 0ocridxysaHuUX pe4osuH. [pome desi crionyku: 1,3-0iemokcu-2-[(2-memuri-4-okco-1,4-0u2idpoxiHoriH-
3-in)memun]-1,3-OiokconponaH-2-in kapbamiHosa kucrioma ma 3-(2-memuri-4-okco-1,4-0ueiopoxiHoniH-3-in)nponaHosa
Kucrioma riokasarsu roMipHy akmuegHiCmb WUPOKoe2o criekmpa Oil. [posedeHi O0CidxeHHS oKa3asiu rnepcrieKmueHicmb
rnodarnbwoao nowykKy nomeHuitiHux aHmubakmepianbHUX a2eHmie Ha OCHO8I 4-XiHOMOH-3-in-nponaHo8oi Kuciomu,
01151 4020 HeobxiOHO po3wupumu diarnasoH CromnykK, Wo Micmsame daHul ckaghgoro.

CUHTE3 U AHTUMUKPOBHAST AKTUBHOCTbD 3-(2-METWUJ1-4-OKCO-1,4-OUIr4QPOXUHOJINH-3-UIT)IMPO-
MAHOBbIX KNUCIIOT

B.A.3y6koe, T.I[1.0conodyeHko, H.U.Pywak, O.J1.KameHeuykas, O.B.Ku3b

Knroyeenie crosa: XUHOMUH-4-0H; 3-(2-memun-4-okco-1,4-0uaudpoxuHonuH-3-un)nponaHosas Kucroma, ces3b
cmpykmypa — delicmeue; aHMUMUKPOBHasi akmugHOCMb

C uenbto 8bisieneHUs1 B03MOXHbIX 3aKOHOMepHOcmel c8s3u cmpykmypa — delicmeue 6biiu CUHMe3Upo8aHb! pou3-
800HbIe 3-(2-memuri-4-okco-1,4-0uaudpOoXuHOnuUH-3-um)nponaHo8ol KUCIOmMbI C pasfiuyHbIMU 3aMecmumensamu
8 Q-MofIoXKeHUU ocmamka nponaHoeoll KUCIOMbI — ankumbHbIMU, KapbOKCUNbHbLIMU, auuibHbIMU U auemamud-
HbiMu. CuHme3s yesesbix coeOuHeHUUl bl OCyu,ecmerneH ¢ Ucrosib3oeaHuem 3-0umemunamuHoMemuri-2-Memuri-
1,4-OuaudpoxuHonuH-4-oHa 8 kayecmee ydobHO20 ankunupyruwe20 peaceHma. E2o ezaumodelicmsaue ¢ Memu-
JleHaKmMUBHbIMU 8eLecmaamu rno3601UII0 MO1y4Umb MOHOAIKUIOUKapbOHUbHbIE COeOUHEHUS, nocredyrouwuli
2udpornu3 Komophbix 0asar rnpPou3eooHble 3-(2-memusi-4-okco-1,4-0uaudpoXuHONUH-3-Us)MponaHo8ol KUCIOMmMbI.
CmpykmypbI romny4yeHHbIx coeduHeHuUl bbiru nodmeepxo0eHbl Ha ocHoee OaHHbIx 'H SIMP u anemeHmHoz0 aHa-
nus3a. o pe3ynibmamam CKpUHUHEa, 8bINoTHEHHO20 Memodom Oughgby3uu 8 azap, 8bISiereHbI Pa3UuYHbIe YPO8HU
aHMUMUKPObHOU akmusHocmu 05151 uccriedyembix seujecms. OOHako dsa coeduHeHust: 1,3-0uamokcu-2-[(2-memur-
4-okco-1,4-0uaudpoxuHonuH-3-un)memunj-1,3-0uokconponaH-2-un kapbamuHosasi kucrioma u 3-(2-memuri-4-okco-
1,4-0uaudpoxuHonuH-3-un)nponaHoeas Kucroma rnokasanu yMepeHHY akmueHOCMb WUPOKO20 criekmpa oed-
cmeus. [lposedeHHbIe uccriedosaHusi rokasasnu rnepcrekmusHOCMb 0anbHelwez0 oucka nomeHyuarnbHbIX aH-
mubakmepuaribHbIX a2eHmMo8 Ha OCHO8e 4-XUHOMOH-3-U-ponaHo8ol Kuciomsl, 011 4e2o Heobxodumo pac-
wupumsb duanasoH coeduHeHul, codepxxawux 0aHHbIU ckaghghono.
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The discovery of antibiotics was one of the most
significant events in the history of medicine which had
led to significantly increase of the human life expec-
tancy. Together with vaccination and public health
measures, antibiotics have played an important role
in the drastic reduction of the mortality rate from in-
fectious diseases [1]. However, from the first applica-
tion of penicillin in practical medicine, humanity was
faced with the serious problem of the antimicrobial
resistance (AMR) occurrence. In consequence, after
using any new antibiotics for the first time cases of
clinically significant resistance to these drugs deve-
loped by microorganisms in a relatively short period
of time were identified (Fig. 1) [2].

In recent decades, the problem of AMR has rapid-
ly escalated and became global. The number of regi-
stered cases of AMR increased in hundreds of times.
In addition to the natural ability of microorganisms
to acquire antibiotics resistance, anthropogenic fac-
tors such as the irrational and uncontrolled overuse
of antibiotics in medicine and agriculture, as well as
the absence of introduction of new drugs in the last
30 years have been added [3]. The World Health Organi-
zation (WHO) emphasizes that “the antimicrobial re-
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sistance is no longer a prediction for the future; it is
happening right now, across the world, and is putting
at risk the ability to treat common infections in the
community and hospitals. Without urgent, coordina-
ted action, the world is heading towards a post-anti-
biotic era, in which common infections and minor
injuries, which have been treatable for decades, can
once again kill” [4]. Therefore, the research aimed at
finding new antimicrobial agents is a priority task of
modern medicinal chemistry.

Fluoroquinolones are broad-spectrum antibac-
terials based on the structure of nalidixic acid - the
first active agent in this class of compounds [5]. The
fluoroquinolone antibiotic class has evolved through
four subsequent generations, each loosely defined by
either structural modifications, ability to overcome
resistant mutant bacteria, or the type of bacterial in-
fection targeted [6, 7]. However, it should be noted
that the bacterial resistance exists currently in the
fourth-generation fluoroquinolone antibiotics, inclu-
ding moxifloxacin [8].

The general mechanism of action of the fluoroqui-
nolone class is inhibition of type II topoisomerases
DNA gyrase or topoisomerase IV (topolV). Quinolo-
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Fig. 1. The timeline showing the year of discovery of antibiotics (upper scale) and the year when resistance to antibiotics was revealed

(lower scale).
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Fig. 2. The structure—activity relationship for fluoroquinolone antibiotics.
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Fig. 3. (a) The structure of moxifloxacin with Mg?* ion. (b) Moxifloxacin in the complex with ParE28-ParC58 and DNA at 3.27 A.

(c) The quinolone-bound Mg?* is 14.5 A from the ‘Y site’ catalytic Mg?".
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Scheme 1

nes are capable to inhibit DNA synthesis that results
in fragmented DNA and leads to the rapid bacterial cell
death [9, 10]. For a long time the mechanism of action
of fluoroquinolone antibiotics has not been well un-
derstood. In the middle of the 90s of the last century
the structure-activity relationship was determined
based upon experimental data. It has become a firm
foundation for all subsequent modifications of the qui-
noline scaffold (Fig. 2) [11].

It is suggested that the carbonyl group in posi-
tion 4 of the quinolone cycle and the carboxyl group
at C-3 play the key role in the mechanism of action of
fluoroquinolones; moreover, in SAR it has been stated
that no modifications are possible without loosing of
the pharmacological effect. In addition, the X-ray study
of the complex moxifloxacin with topoisomerase and
DNA has shown that binding of fluoroquinolones oc-
curs in a more complicated way with the participa-
tion of Mg®* cation, which coordinates the carbonyl
and carboxyl groups of quinolone and four water mo-
lecules (Fig. 3) [12].

Taking into account the latest data of the key role
of magnesium in the cation complex forming quinolone-
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topoisomerase-DNA the molecular modelling (force
field MMFF94) for 3-(2-methyl-4-oxo-1,4-dihydroquino-
line-3-yl)propanoic acid with cation Mg?* was carried
out. The possibility of forming a strong complex bet-
ween them was shown. Thus, the aim of this study was
to elucidate the structure-antimicrobial activity rela-
tionship of various derivatives of quinolone-3-propa-
noic acid with the structures different from the gene-
rally accepted model of SAR quinolone antibiotics.

In order to reveal the possible regularities of the
structure-activity relationship, within our assumed
hypothesis on likelihood of the antimicrobial activi-
ty of quinolones with the carboxyl group bonded to
the cycle via an alkyl linker our task was to synthe-
size derivatives of 3-(2-methyl-4-oxo-1, 4-dihydroqui-
noline-3-yl) propanoic acid having various substi-
tuents in a-position of the carboxylic group.

The synthesis of the target compounds was carried
out according to Schemes 1 and 2. As the starting ma-
terial 3-dimethylaminomethyl-2-methyl-1,4-dihydroqui-
noline-4-one 1 was used, its quaternization with me-
thyl iodide allowed to obtain an effective alkylating
agent [13, 14].
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The alkylation of malonic (ii) and acetoacetic es-
ter (vii) was performed to form compounds 2a-c and
7 without further isolation 1 from the reaction me-
dium. Compounds 3a-c and 4-a-c were obtained
using the procedure previously known [13]. Mono-
acid 5 was obtained using the reaction of dimethyl
2-((2-methyl-4-oxo0-1,4-dihydroquinolin-3-yl)methyl)
malonate 2a with the equimolar amount of potas-
sium hydroxide, followed by acidification of the re-
action medium with acetic acid. For the synthesis of
2-((2-methyl-4-oxo0-1,4-dihydroquinolin-3-yl)methyl)-
3-0x0-3-(phenylamino)propanoic acid 6 there were
the following successive stages: obtaining of anilide
monoacid 5 using thionyl chloride, and the alkaline
hydrolysis of the ester group. Esters 8a-c were pre-
pared by reaction of acid 4a with the 3-fold excess
of the corresponding alcohols in the presence of thi-
onyl chloride.

The structures of all compounds obtained were
confirmed by the data of 'H NMR spectroscopy and
elemental analysis.

The antimicrobial activity of the compounds ob-
tained was evaluated by the agar diffusion screening
method (“well method”) (Table 1) [15, 16].

The results obtained showed that the compounds
synthesized had different levels of the antimicrobial
activity, but two compounds 2b and 4a in the screening
method showed a moderate activity against all micro-
organisms, including Candida albicans. Notably, 3- (2-me-
thyl-4-oxo-1,4-dihydroquinoline-3-yl)propanoic acid 4a
was the compound that showed the best spectrum
of the antimicrobial activity of the sample. This fact
agrees with our hypothesis of probability of antimic-
robial active compounds, which are not related to
the fluoroquinolone scaffold, but have the structural
similarity with them and capable of forming a com-
plex with Mg?®* cation.

For the most promising compounds 2b and 4a
the minimum inhibitory concentration (MIC) was de-
termined by the serial dilution method (Table 2).

The results have shown the low level of the an-
timicrobial activity of the test compounds, which is
not quite consistent with the screening data. Thus,
in order to completely confirm or refute the hypoth-
esis of development of new antibiotics on the basis
of 3-(4-quinolone-yl)propanoic acid it is necessary to
expand the range of the compounds with this scaffold.

Experimental Part

Chemistry

Melting points were determined in open capil-
lary tubes and were uncorrected. The proton nuclear
magnetic resonance (*H NMR) spectra were recor-
ded on Varian Mercury VX-200 (200 MHz) in DMSO-D,
using tetramethylsilane [(CH;),Si] as an internal standard.
Elemental analysis was performed on an Elementar
Vario EI elemental analyzer.

(¢}

)R =Me; b)R=Pr;c)R=i-Pr

Scheme 2

3-Dimethylaminomethyl-2-methyl-1,4-dihydro-
quinoline-4-one 1, diethyl 2-((2-methyl-4-oxo-1,4-
dihydroquinolin-3-yl)methyl)malonate 2a, diethyl
2-benzyl-2-((2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)
methyl)malonate 2c¢, 2-((2-methyl-4-oxo0-1,4-dihydro-
quinolin-3-yl)methyl)malonic acid 3a, 3-(2-methyl-
4-0x0-1,4-dihydroquinolin-3-yl)propanoic acid 4a and
2-benzyl-3-(2-methyl-4-oxo-1,4-dihydroquinolin-3-yl)
propanoic acid 4c were obtained using the method pre-
viously described [13]. Ethyl 2-((2-methyl-4-o0xo0-1,4-
dihydroquinolin-3-yl)methyl)-3-oxobutanoate 7 was
obtained using the method previously described [14].

Diethyl 2-acetamido-2-((2-methyl-4-oxo0-1,4-
dihydroquinolin-3-yl)methyl)malonate 2b. To 1.08 g
(5 mmol) of 3-dimethylaminomethyl-2-methyl-1,4-
dihydroquinoline-4-one in 20 ml in absolute ethanol
add 0.5 ml (8 mmol) of methyl iodide, and stir the
mixture at room temperature for 7 h. Then raise the tem-
perature to 60°C, and keep the mixture under this tem-
perature for an hour. Cool the solution to room tem-
perature, then add 1.09 g (5 mmol) of 1,3-diethyl-2-acet-
amidopropanedioate, and with vigorous stirring by por-
tions the solution of sodium ethylate prepared from
0.12 g of metal sodium (5.3 mmol) and 10 ml of ab-
solute ethanol. Reflux the reaction mixture until dis-
appearance of trimethylamine. Add water to the mix-
ture, and acidify the solution to pH 5. Filter the resul-
ting precipitate, wash and recrystallize from ethanol.
Yield - 1.67 g (86%). M.p. - 264-266°C. 'H NMR - §,
ppm - 11.45 (s, 1H), 8.28 (s, 1H), 7.98 (dd, J = 8.1,
1.5 Hz, 1H), 7.66-7.37 (m, 2H), 7.22 (ddd, ] = 8.1,
6.8, 1.2 Hz, 1H), 4.09 (q,/ = 7.1 Hz, 4H), 2.24 (s, 3H),
1.83 (s, 3H), 1.14 (t, / = 7.1 Hz, 6H). Anal. Calcd for
C,H,,N,0; C, 61.85; H, 6.23; N, 7.21; found: C, 61.74;
H, 6.24; N, 7.23.

2-Acetamido-3-(2-methyl-4-oxo-1,4-dihydroqui-
nolin-3-yl)propanoic acid 4b. Heat 1.0 g (2.6 mmol)
of diethyl 2-acetamido-2-((2-methyl-4-oxo-1,4-dihy-
droquinolin-3-yl)methyl)malonate 2b in 15 ml 50%
solution of H2S04 with 2 ml of THF at 110-120°C for 6 h.
To the reaction mixture add the solution of NaOH
to adjust the alkaline medium (pH 4). Filter the re-
sulting precipitate, wash and recrystallize from DMF.
Yield - 0.52 g (70%). M.p - 285-287°C. 1H NMR - §,
ppm -12.49 (s, 1H), 11.60 (s, 1H), 8.32 (d, ] = 7.0 Hz,
1H), 8.06 (dd, ] = 8.1, 1.5 Hz, 1H), 7.69-7.41 (m, 2H),
7.27 (ddd,] =8.1,6.7,1.3 Hz, 1H), 4.41-4.20 (m, 1H),
3.02-2.72 (m, 2H), 2.39 (s, 3H), 1.76 (s, 3H). Anal. Calcd
for C,;H,(N,O,; C,62.49; H, 5.59; N, 9.72; found: C, 62.37;
H, 5.60; N, 9.75.
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Table 1
o] Diameter of the growth inhibition zone in mm
S The number of the repeated experiments n = 3
o)
g— Structure Staphylococcus | Escherichia Proteus Pseudomonas Basillus Candida
o aureus coli Vulgaris aeruginosa Subtilis aibicans
v ATCC 25923 ATCC 25922 | ATCC 4636 ATCC 27853 ATCC 6633 | ATCC 653/885
[e] [e]
o™~
2a . | . 14,14,15 15,14,13 growth growth 21,22,20 growth
N
2
2b MZ\/ 18,17,18 18,17,18 15,14,14 15,14,15 25,24, 25 18,17,17
N ):00
3a M oK 15,14,15 14,15, 14 growth growth 22,21,22 growth
N o OH
4a WO 17,18,17 16,18,17 15,14,15 14,15,14 25,24, 26 17,16,17
[¢] o
4b M ° 15,15, 16 15,1514 | growth growth 20,21,22 growth
Pl
4c O ‘ on 16,15,17 15,16, 15 growth growth 20,21,20 growth
N o
o O)
5 Mo 14,13, 14 14,14,15 growth growth 22,23,22 growth
N o
HO
31 0
6 i N 14,15,15 14,14, 14 growth growth 23,23,22 14,13,14
N HO °
o o
7 \ o™ 15,15, 14 14,15, 14 growth growth 22,21,22 growth
N o
(o) (o)
8a WO/ 13,14,14 14,15, 14 12,12,13 13,14,13 21,21,22 growth
N
(o] [e]
8b WON 13,14,15 14,14,13 12,13,12 12,13,12 22,20, 20 growth
N
o o] J\
8c MO 15,15,14 14,14,13 growth growth 21, 21,22 growth
Table 2
The antibacterial activity of the samples (MIC, mg/ml) by the serial dilution method
Compound | Staphylococcus I ; Proteus Pseudomonas Basillus ) -
P aureus Es:?ggczi;/gzcg I Vulgaris aeruginosa Subtilis Cigglcdg ;J;t;lscgg 5
ATCC 25923 ATCC 4636 ATCC 27853 ATCC 6633
2b 100-150 125-175 > 500 > 500 50-100 150-200
4a 100-125 125-150 > 500 > 500 50-100 150-200
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3-Ethoxy-2-((2-methyl-4-0x0-1,4-dihydroqui-
nolin-3-yl)methyl)-3-oxopropanoic acid 5. To 0.67 g
(2 mmol) of diethyl 2-((2-methyl-4-oxo-1,4-dihydroqui-
nolin-3-yl)methyl)malonate 2a add 0.12 g of potas-
sium hydroxide dissolved in 15 ml of ethanol. Stir the
reaction mixture at room temperature for 3 h. Eva-
porate the solvent under the pressure, acidify the resi-
due with 1M acetic acid. Filter the resulting precipitate,
wash and recrystallize from ethanol. Yield - 0.36 g
(60%). M.p. - 263-265°C decomp. 'H NMR - §, ppm -
11.49 (s, 1H), 8.02 (dd, ] = 8.1, 1.5 Hz, 1H), 7.67-7.38
(m, 2H), 7.25 (ddd, ] = 8.0, 6.8, 1.3 Hz, 1H), 4.14-3.80
(m, 3H), 2.93 (dd, ] = 7.4, 5.6 Hz, 2H), 2.39 (s, 3H),
1.15 (t, ] = 7.1 Hz, 3H). Anal. Calcd for C,;H,,NO; C,
63.36; H, 5.65; N,4.62; found: C, 63.26; H, 5.66; N, 4.57.

2-((2-Methyl-4-0x0-1,4-dihydroquinolin-3-yl)

methyl)-3-oxo-3-(phenylamino)propanoic acid 6. To
0.3 g (1 mmol) of 3-ethoxy-2-((2-methyl-4-oxo0-1,4-
dihydroquinolin-3-yl)methyl)-3-oxopropanoic acid 5
in 20 ml chloroform add 0.18 g (1.5 mmol) of thio-
nyl chloride while cooling and stirring. Stir the reac-
tion mixture for 4 h at room temperature, and then
add dropwise 0.23 g (2.5 mmol) of aniline, leave the
mixture overnight. Evaporate the solvent under the
pressure until dryness. To the residue add 20 ml of
5M NaOH and reflux for 1 h. After acidification with
dilute HCI solution filter the precipitate formed and
recrystallize from butanol-1. Yield - 0.52 g (70%). M.p. -
294-296°C decomp. 'H NMR - 11.41 (s, 1H), 10.13 (s,
1H), 8.06 (d, ] = 8.1 Hz, 1H), 7.65-7.36 (m, 4H), 7.24
(td, ] = 7.7, 2.6 Hz, 3H), 6.99 (t,] = 7.3 Hz, 1H), 4.05
(m, 3H), 3.28-2.82 (m, 2H), 2.39 (s, 3H), 1.12 (t,] = 7.1
Hz, 3H). Anal. Calcd for C,,H ;N,0,; C,68.56; H, 5.18;
N,8.00; found: C, 68.70; H, 5.19; N, 8.02.

Methyl 3-(2-methyl-4-0xo0-1,4-dihydroquino-
lin-3-yl)propanoate 8a. To 0.46 g (2 mmol) of 3-(2-me-
thyl-4-ox0-1,4-dihydroquinolin-3-yl)propanoic acid 4a
in 20 ml chloroform add 0.48 g (4 mmol) of thionyl
chloride while cooling and stirring. Stir the reaction
mixture for 2 h at room temperature, and then add
0.2 g of methanol, boil the mixture for 3 h. Evaporate
the solvent under the pressure until dryness. Treat
the residue with 10% solution of NaHCO.,. Filter the
precipitate formed and recrystallize from methanol.
Yield - 0.52 g (88%). M.p - 258-259°C."H NMR - 11.43
(s, 1H),8.02 (dd,] =8.1, 1.5 Hz, 1H), 7.65-7.38 (m, 2H),
7.23 (ddd, ] = 8.1, 6.8, 1.3 Hz, 1H), 3.56 (s, 3H), 2.72
(dd, ] = 8.6, 6.7 Hz, 2H), 2.48 (m, 2H), 2.39 (s, 3H).
Anal. Calcd for C,,H,;NO,; C, 68.56; H, 6.16; N,5.71;
found: C, 68.45; H, 6.17; N, 5.72.

Compounds 8b, ¢ were synthesized by the same
procedure.

Propyl 3-(2-methyl-4-ox0-1,4-dihydroquino-
lin-3-yl)propanoate 8b. Crystd. from n-propanol.
Yield - 0.41 g (76%). M.p. - 246-247°C.'"HNMR - 11.41
(s, 1H),8.03 (dd,] =8.0,1.4 Hz, 1H), 7.66-7.38 (m, 2H),
7.23 (ddd, ] = 8.0, 6.6, 1.3 Hz, 1H), 3.94 (t,] = 6.6 Hz,

2H), 2.73 (dd, ] = 8.6, 6.6 Hz, 2H), 2.49 (m, 2H), 2.40
(s,3H),1.53 (h,]=7.2 Hz, 2H), 0.82 (t,] = 7.4 Hz, 3H).
Anal. Calcd for C,(H,,NO,; C, 70.31; H, 7.01; N,5.12;
found: C, 70.18; H, 7.02; N, 5.14.

Isopropyl 3-(2-methyl-4-oxo0-1,4-dihydroqui-
nolin-3-yl)propanoate 8c. Crystd. from propanol-2.
Yield - 0.39 g (71%). M.p. - 240-242°C."HNMR - 11.41
(s, 1H),8.03 (dd,] =8.1,1.5 Hz, 1H), 7.66-7.38 (m, 2H),
7.24 (t,] = 7.4 Hz, 1H), 4.85 (p,] = 6.2 Hz, 1H), 2.71
(dd,]=8.9,6.5 Hz, 2H), 2.49 (m, 2H), 2.40 (s, 3H), 1.13
(d,] =6.3 Hz, 6H). Anal. Calcd for C,;H,,NO,; C, 70.31;
H, 7.01; N,5.12; found: C, 70.13; H, 7.00; N, 5.09.

The study of the antimicrobial activity

According the WHO recommendations such test
strains as Staphylococcusaureus ATCC 25923, Esche-
richia coli ATCC 25922, Pseudomonasaeruginosa ATCC
27853, Basillussubtilis ATCC 6633, Proteusvulgaris ATCC
4636, Candidaalbicans ATCC 885/653 were used [15, 16].

The microbial suspension was prepared usinga Den-
si-La-Meter device (PLIVA-Lachema, CzechRepublic;
wavelenght 540 nm) according to the instructions to
the device and news letters about innovations in the
Healthcare system (No.163-2006 “Standardization of
preparation of microbial suspensions”, Kiev). Synchro-
nization of cultures was carried out using a low tem-
perature (4°C). The 18-24-hour old culture of the
microorganisms tested was used. The bacterial sus-
pension was inoculated onto the entire surface of
Mueller-Hinton agar (“HIMediaLaboratories Pvt. Ltd
India”). For Candida albicans agar Saburo (“HIMedia-
Laboratories Pvt. Ltd India”) was used. The bacte-
rial concentration was 107 CFU/ml (determined by
McFarland standard).

The compounds were introduced to the wells in
the form of DMSO solution in the concentrations of
100 pg/ml; the open wells were filled with 0.3 ml of
the solution.

Conclusions

Based upon latest data about the mechanism of
action of antibacterial fluoroquinolones and occu-
rrence of the antimicrobial resistance the synthesis of
various derivatives of quinolone-3-propanoic acid with
the structures that are different from the generally
accepted model of SAR quinolone antibiotics has been
performed, and their structure-antimicrobial activi-
ty relationship has been elucidated. Taking into ac-
count the latest data of the key role of magnesium in
the cation complex forming quinolone-topoisome-
rase-DNA the molecular modelling for 3-(2-methyl-
4-0x0-1,4-dihydroquinoline-3-yl)propanoic acid with
Mg?* cation has been carried out.

The derivatives of 3-(2-methyl-4-oxo-1,4-dihydro-
quinoline-3-yl)propanoic acid having substituents
in a-position of the acidic moiety of propanoic acid
such as alkyl, carboxyl, acyl and acetamide substitu-
ents have been synthesized using 3-dimethylaminome-
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thyl-2-methyl-1,4-dihydroquinoline-4-one as a versa-  2-[(2-methyl-4-0x0-1,4-dihydroquinolin-3-yl)me-
tile alkylating agent. thyl]-1,3-dioxopropan-2-ylcarbamic acid and 3-(2-me-

The results of the antimicrobial activity screen-  thyl-4-oxo-1,4-dihydroquinolin-3-yl)propanoic acid have

ing have shown that two compounds - 1,3-diethoxy- a moderate broad-spectrum activity.
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