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To search biologically active substances among quinolone-2 sulfonyl derivatives the method for
obtaining of the convenient intermediate, namely 6-allylsulfonyl-4-methyl-1,2-dihydroquinoline-2-one,
has been developed. The synthesis has been carried out by alkylation of the initial 4-methyl-2-oxo-
1,2-dihydroquinoline-6-sulfinic acid with allyl bromide in the acetonitrile medium and in the presence
of potassium carbonate giving 73% yield of the product. The presence of the allyl fragment of
6-allylsulfonyl-4-methyl-1,2-dihydroquinoline-2-one allowed to carry out addition reactions with some
C-, N- and O-nucleophiles. Addition to allyl sulfones occurs in accordance with Markovnikov’s rule
despite of the strong electron withdrawing effect of the sulfonyl group. The reaction of 6-allylsulfonyl-
4-methyl-1,2-dihydroquinoline-2-one with active methylene compounds has been carried out with
diethyl malonate and ethyl cyanoacetate by refluxing in absolute ethanol in the presence of sodium
ethoxide. As a result, 2-R-3-methyl-4-(4-methyl-2-oxo-1,2-dihydroquinoline-6-sulfonyl)butanoic acid
ethyl esters have been obtained with 73-79% yields. 6-(2-Alkylaminopropylsulfonyl)-4-methyl-1,2-
dihydroquinoline-2-ones are formed under the action of N-nucleophilic reagents, in particular primary
aliphatic amines, on 6-allylsulfonyl-4-methyl-1,2-dihydroquinoline-2-one. This reaction takes place
upon heating in dimethylformamide up to 50-60°C for 6 hours, the yields of the products are 35-40%.
Hydration of the allyl fragment occurs in the same solvent when treated with sodium hydroxide at
20°C resulting in formation of 6-(2-hydroxypropylsulfonyl)-4-methyl-1,2-dihydroquinolin-2-one with 62%
yield. The chemical transformations described open a prospect for synthesis of variety of new compounds
with different functional groups in the alkylsulfonyl moiety of quinolones. This approach also allows to
influence on such properties of new biologically active substances as molecular weight, lipophilicity,
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acidity, etc., which are essential for permeability of substances through biological membranes.

According to the recent literature data, most of the
studies is devoted to aryl sulfones, while heteryl sulfones
have not been investigated so intensively. Nevetheless,
some compounds of this class with the antimicrobial
[8], antiviral [9, 11], antimalarial [5], anti-inflammatory
and analgesic [10, 12, 13], antitumor [6] action have
already been found. Therefore, sulfones is a promising
class for study in order to develop medicinal substances.
Continuing the research of 1,2-dihydroquinoline-2-one
derivatives [2] that are carried out in the National Uni-
versity of Pharmacy a number of new potential biologi-
cally active substances in the range of 6-sulfonyl de-
rivatives of 4-methyl-1,2-dihydroquinoline-2-one have
been obtained by the reaction of nucleophilic addition to
6-allylsulfonyl-4-methyl-1,2-dihydroquinoline-2-one.

Materials and Methods

Methods of organic synthesis were used for obtain-
ing new compounds. The structures of the compounds
synthesized were proven by the methods of 'TH NMR
spectroscopy and mass spectrometry. 'H NMR spectra
were recorded on a Varian Mercury VX-200 in DMSO-
Dq solution, the operating frequency was 200 MHz, the
internal standard — TMS. Mass spectra were recorded
on a Varian 1200L, the ionizing voltage was 70 eV.
Melting points were measured by a Koffler device.

Results and Discussion

The method of synthesis of 6-allylsulfonyl-4-methyl-
1,2-dihydroquinolin-2-one (2) by alkylation of 4-methyl-
2-0x0-1,2-dihydroquinoline-6-sulfinic acid (1) with al-
lyl bromide has been developed (Scheme 1). The reac-
tion was carried out in acetonitrile medium in the pres-
ence of potassium carbonate for 2 h. The product 2 was
obtained with the yield of 73% [1].

Compound 2 was used for further chemical modi-
fications due to the presence of the allyl fragment. It is
known that despite of the strong electron withdrawing
effect of the sulfonyl group addition of nucleophiles to
allyl sulfones occurs in accordance with Markovnikov’s
rule [3]. And the products of this reaction are interest-
ing objects of studying from the pharmacological point
of view [4]. Therefore, to continue the search of bio-
logically active compounds in the range of sulfonyl de-
rivatives of 4-methyl-1,2-dihydroquinoline-2-one the
addition reactions of some nucleophilic reagents to al-
lyl sulfone 2 were carried out. Several active methylene
compounds, alkylamines, as well as sodium hydroxide
were selected for these reactions (Scheme).

The reactions of 6-allylsulfonyl-4-methyl-1,2-dihyd-
roquinoline-2-one (2) with diethyl malonate and ethyl
cyanoacetate in absolute ethanol in the presence of so-
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dium ethoxide for 2h under the reflux were performed.
As a result, 2-R-3-methyl-4-(4-methyl-2-oxo0-1,2-dihyd-
roquinoline-6-sulfonyl)butanoic acid ethyl esters (3a,b)
were obtained with high yields (Tab. 1).

6-(2-Alkylaminopropylsulfonyl)-4-methyl-1,2-dihyd-
roquinoline-2-ones (4a,b) were synthesized by addition
of the primary aliphatic amines to compound 2. The pro-
cess was performed in DMFA for 6h when heating up to
50-60°C. The compounds 4a,b obtained can be consi-
dered as promising objects for studying their effects on
energy processes in the body because of the fragment of
2-aminoethanesulfonic acid (NH,-(CH,),-SO;H) known
as taurine that has diverse physiological effects [5].

As it was shown in our previous work [1], heating
of allyl sulfone 2 in aqueous alkaline solutions caused
cleavage of the C-S bond. And sodium salt of 4-methyl-
2-0x0-1,2-dihydroquinoline-6-sulfinic acid was obtained
as the product. Thus, conditions of hydration of the double
bond of 6-allylsulfonyl-4-methyl-1,2-dihydroquinoline-
2-one (2) were investigated. It has been found that 3-hyd-
roxy derivative, namely 6-(2-hydroxy propylsulfonyl)-
4-methyl-1,2-dihydroquinolin-2-one (5) is formed when

intermediate 2 is treated with sodium hydroxide in DMFA
solution at 20°C.

Compounds 3a,b, 4a,b and 5 are white crystalline
substances, soluble in polar organic solvents, insoluble in
water. Data of '"H NMR spectroscopy and mass spectro-
metry of the compounds obtained are presented in Tab. 2.

Synthesis of 2-ethoxycarbonyl-3-methyl-4-(4-methyl-
2-oxo-1,2-dihydroquinolin-6-sulfonyl)butanoic acid ethyl
ester (3a). Boil 0.01 mole of diethyl malonate for 30 min
in sodium ethoxide solution (prepared from 0.23 g of
metallic sodium and 20 ml of absolute ethanol). Add
0.01 mole (2.63 g) of allyl sulfone 2 and then boil for
2 hours. Evaporate the solvent under vacuum. Add 50 ml
of water, and acidify the mixture with hydrochloric acid
to pH=5. Filter the precipitate, crystallize with 50%
ethanol.

2-Cyano-3-methyl-4-(4-methyl-2-oxo- 1,2-dihydro-
quinoline-6-sulfonyl)butanoic acid ethyl esters (3b) was
prepared similarly to compound 3a using ethyl cyano-
acetate instead of diethyl malonate.

Synthesis of 6-(2-hexylaminopropylsulfonyl)-4-me-
thyl-1,2-dihydroquinolin-2-one (4a). Heat 0.01 mole

Table 1
Properties of the compounds synthesized
CH, CH,
R)\/OZS\Q\)\/\L
N0
H
Compound R Formula m.p., °C Yield, %

3a CH(COOC,H,), C,oH,NOS 184-186 79
3b CH(CN)COOG,H, C,.H,,N,0.S 197-198 73
4a NH-(n-C_H,>,) C,oH,N,0.S 200-220 35
ab NHCH,C H, C,oH,,N,0.5 241-243 40
5 OH C,,H,.NO,S 198-200 62
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Table 2
"H NMR spectroscopy and mass spectrometry data of the compounds synthesized
T 'H NMR spectrum, 8, ppm
>
H,,
8| 1-NH quin 4CH, | CH, | CH | cH, " [M*]
§|aHs | SH | 7H | 8H | 3H | 3H5) | (H,d)|(1Hm)|(GH,d)
v (1H,d) |(TH, dd)| (TH,d) | (TH,s)
550, | 108, | 405 (4H,q 2CH,CH,);
3a| 1204 | 811 | 7.94 | 746 | 653 | 247 | 337 | 20| 15k [361(1H,d, CH(COOCH,CH,)); | 423
) ) 1.08-1.12*
2.55- 4.40 (1H, d, CHCN); 4.15 (2H, q,
3b | 12.03 | 8.16 7.96 7.47 6.54 248 345 261 1.22 CH,CH,): 1.03 (3H, t, CH,CH,) 376
3.40- 2.80-2.96 (1H, m, CH-NH);
4a | 1196 | 8.11 7.94 7.42 6.52 2.50 2.28 3' 44 3.20 |0.94-1,26 (10H, m, C.H,,CH,); | 370
: 0.83 (3H, t, C,H,,CH.)
3.40. 6.97-7.16 (5H, m, C_H,); 2.80-
4b | 1198 | 8.11 7.85 741 6.51 249 2.31 3' 44 3.22 |2.93(1H, m, CH-NH); 1.14 (2H, | 364
) d, CH,C,H.)
51198 | 7.90 7.70 7.34 6.49 246 2.87 3:;68(1- 1.10 ** 281

*-1.08-1.12 ppm multiplet has integrated intensity 9H and contains protons of CH, groups of two ethyls and one propyl;
** _ proton of the OH group is in deuterium exchange with water of the solvent.

(2.63 g) of allylsulfone 2 and 0.025 mole of n-hexyl-
amine in 5 ml of DMFA with stirring at 50-60°C for 6 h.
Add 50 ml of water, and acidify the mixture with hyd-
rochloric acid to pH=7, then extract with ether. Evapo-
rate the solvent; crystallize the precipitate with ethanol.

6-(2-Benzylaminopropylsulfonyl)-4-methyl-1,2-dihyd-
roquinolin-2-one (4b) was prepared similarly to com-
pound 4a using benzylamine instead of n-hexylamine.

Synthesis of 6-(2-hydroxypropylsulfonyl)-4-methyl-
1,2-dihydroquinolin-2-one (5). Dissolve 0.01 mole (2.63 g)
of allylsulfone 2 in 5 ml of DMFA when heating. Add
0.012 mole (0.48 g) of sodium hydroxide. Stir the mix-
ture for 30 min at 20°C, acidify with hydrochloric acid
to pH=5-7 and dilute with water. Filter the precipitate
formed. Crystallize the product with 50% ethanol add-
ing 1-2 drops of diluted hydrochloric acid.

CONCLUSIONS

1. The preparative method of alkylation of 4-me-
thyl-2-oxo0-1,2-dihydroquinoline-6-sulfinic acid with
allyl bromide has been developed and 6-allylsulfonyl-
4-methyl-1,2-dihydroquinoline-2-one has been synthe-
sized.

2. To obtain new biologically active substances in
the range of sulfonyl derivatives of quinolone-2 the con-
ditions of the reactions of 6-allylsulfonyl-4-methyl-1,2-
dihydroquinoline-2-one with some of C-, N- and O-nu-
cleophilic reagents have been investigated and the cor-
responding products of addition to the allyl fragment
have been obtained.

3. The chemical transformations described can be
considered as a convenient way to modify and diversify
sulfonyl derivatives of 1,2-dihydroquinoline-2-one.
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XIMIYHI NEPETBOPEHHA HA OCHOBI 6-ANINCYINb®OHIN-4-METUN-1,2-0UTNOPOXIHONIH-
2-OHY 3 METOIO NOLIYKY HOBUX BIONOIN4YHO AKTUBHUX PEHOBUH

T.0.lanko

Knrovoei cnoea: 1,2-0u2iOpoXiHOMiH-2-0H; anincynbgoH, 2emepoyUKIIiYHI CyrnbgOHU;
HyKneoginbHe rnpuedHaHHs

3 memoto nowyky Hogux 6iof102iYHO aKMUBHUX PEYOBUH ceped CyrbQOHITbHUX MOXIOHUX XiHOMO-
Hy-2 Hamu byr1o po3pobrieHo MemoOuUKy 00epxaHHS 3py4YHO20 iIHmepmediamy — 6-anincynbgoHir-
4-memun-1,2-0u2idpoxiHoniH-2-oHy. CuHme3 30iCHEHO WIISIXOM arsiKifly8aHHs 8UXIOHOI 4-memurn-2-
0Kco-1,2-0u2iOpOoXiHOMiH-6- cyanbiHoeoi' Kucriomu aninépomidom y cepedosuwyi auemoHimpurly 3a
rnpucymHocmi nomawy 3 8uxo0oM Uiriboe8o2o npodykmy 73%. HaseHicmb aninsHo2o pazmeHmy
8 odepxxaHoMy 6-anincynbgoHin-4-memun-1,2-0ueiopoxiHoniH-2-0Hi 0o38osusa rnposecmu peakuii
npuedHaHHs1 Oesikux C-, N- ma O-Hykneogbinie. Hesgaxarouu Ha cunbHUU efeKmpoHoaKuenmop-
HUU 8nnue cynbOHInNbHOI epynu npuedHaHHs o nooe8iliIHOMY 38’a3Ky arnincynbsgoHy 8idbysacms-
¢4 3a npasuniom MapkosHikoea. B3aemodito 6-arnincynbgoHin-4-memun-1,2-0u2idpoxiHoniH-2-0Hy 3
MemurneHakmugHUMU Crioslykamu npoeoousiu Ha npuknadi makux pedosuH sik diemurnosuli ecmep
MasioHO80I KUC/Iomu ma emusioguli ecmep UiaHooymosoi KUCIOmU rpu KUr’smiHHi 8 abcomomHo-
My emaHorsii 8 npucymHocmi Hampiro emunamy, ompumasuwu emursosi ecmepu 2-R-3-memuri-4-
(4-memun-2-okco-1,2-0ueidpoxiHoniH-6-cynbgoHrin)bymaHoeoi kucriomu 3 auxodamu 73-79%. Npu
0ii Ha 6-anincynbgoHin-4-memurs-1,2-0u2idpoxiHoniH-2-oH N-HyKneoinbHUX peazeHmis, 30Kpema
Mep8UHHUX anichamuyHux amiHig, ymeoprorombscs 6-(2-ankinamiHonponincynsgoHin)-4-memurn-1,2-
QueidpoxiHoniH-2-oHu. [aHa peakuis nepebicae npu HazpieaHHi y dumemurghopmamioi 0o 50-60°C
npomsizom 6 200, suxodu npodykmig cknadarome 35-40%. Opamauis aninbHO20 chpasmeHmy npu
0ii Hampito 2i0pokcudy nepebicana 8 momy camomy pPO34UHHUKY ripu 20°C 3 ymeopeHHsIM 6-(2-2i0-
PpOoKcunponincynbgoHin)-4-memuri-1, 2-0ueiOpoxiHoniH-2-0Hy 3 8uxo0om 62%. 3a3HaqeHi HanpsIMKU Mo-
OQuabikayjii eidkpusarome repcriekmusy 0111 CMBOPEHHST WUPOKUX Psidie HOBUX CrOMyK 3 PISHOMaHIMHU-
MU QQYyHKUJOHarIbHUMU 2pynamu 8 asiKincynbgOHIIbHOMY hpacMeHmi XiHOMOHI8. Takul midxi0 maKkox
do3eor1sie srnueamu Ha maki enacmusocmi Hogsux BAB, sik MornekynspHa maca, ninoginbHicmb, Kuc-
JTIOMHicmMb MOW0, W0 Mae 8axruee 3Ha4eHHs Of1s1 MPOHUKHOCMI PeYO8UH Kpi3b 6ioroaidHi MembpaHu.

XUMWYECKUE NPEBPALLEHNA HA OCHOBE 6-AJINTUNCYINb®OHUIT-4-METWUI-1,2-
ANrngPOXMHOITNH-2-OHA C LIEJIbIO MOUCKA HOBbIX BUONOIMMYECKU AKTUBHbBIX
BELLECTB

T.A.lJanko

Knroueesie cnoea: 1,2-0u2udpOXUHONUH-2-0H; anuscynbhoH; 2emepoyuKIuUYecKuUe CyibghOHbI;
HyKneogurnbHoe npucoeduHeHue

[ns noucka Ho8bIx 6UOIO2UYECKU aKMUBHbIX 8eL4ecms cpedu CyribOHUITbHBIX MPOU3B00HbLIX XUHO-
JloHa-2 Hamu b6bina paspabomaHa memoduka rony4yeHusi ydobHo2o uHmepmeduama — 6-annuncysnb-
¢poHun-4-memurn-1,2-0uaudpoxuHonuH-2-oHa. CuHme3s ocyuwecmerneH rnymem askuiuposaHus uc-
X00HOU 4-memuri-2-0kco-1,2-0uaudpoxXuUHONUH-6-CyrnbOUHOB0U KUCIOMbI anunbpomMudom 8 cpede
auyemoHumpuia u 8 npucymemeuu riomauwia ¢ 8bIXo00M yenegozo rnpodykma 73%. Hanuyue annuse-
HO20 bpaemeHma 8 nory4eHHOM 6-annuncynboHu-4-memur-1,2-0ugudpOXUHOMNUH-2-0He 03680-
Jurio posecmu peakyuu rpucoeduHeHusi Hekomopbix C-, N- u O-Hykneogburios. Hecmompsi Ha cursib-
HOe 311IeKmMpPOHOaKUernmopHOe 8USsIHUE CyIb@OHUIbHbIU 2pyrrbl pUcoedUHeHUe Mo 080UHOU ces3u
anurncynbgoHa rnpoucxodum o npasuny MapkosHukosa. B3aumodelicmeue 6-annusnicynbgoHuUr-
4-memurn-1,2-0u2udpPOXUHONUH-2-0Ha C MemMuJsieHakmueHbIMU COeOUHEeHUSIMU POo8oousIU Ha Mpu-
Mepe makux seujecms, kak Ousamusoebili aghup MasloHO80U KUCIOMbI U 9mMusiogbll 3¢hup yuaHo-
YKCYCHOU KUCIombl pu KursyeHuu 8 abcormomHoM amaHore 8 npucymcmeuu Hampusi amuniama,
rony4us smursnosble agupbl 2-R-3-memurn-4-(4-memun-2-okco-1,2-0u2udpoxXuHonuH-6-cynbhoHuII)
b6ymaHoeoU Kucriomsl ¢ ebixodamu 73-79%. lNpu delicmeuu Ha 6-annuncynbgoHun-4-vemun-1,2-
OuaudpOXUHOMUH-2-0H N-HyKneoghurnbHbIX pea2eHmos, 8 YaCmHOCMU rep8uYHbIX anugamuyeckux
amMmuHos, obpasyromcs 6-(2-ankunamuHONPonucynboHUIT)-4-memur-1,2-0uaudpPOXUHOUH-2-0OHbI.
JaHHas peakyus npoxodum fpu HagpesaHuu 8 dumemurighopmamude 0o 50-60°C e meyeHue 6 4acos,
8bIX00bI rpodykmoes cocmasrnstom 35-40%. [udpamayus anunbHO20 hpaesmeHma rpu delicmsuu
Hampusi eudpokcuda rpomekarna 8 mom xe pacmeopumerie npu 20°C ¢ obpazosaHuem 6-(2-2ud-
pokcunponuncynboHuUn)-4-memuri-1,2-0uaudpOXUHOIUH-2-0Ha C 8bIX000M 62%. YKka3aHHbIe Harnpas-
JieHuUs1 Modugbukayuu omkpbiearom riepcriekmuegy 0151 c030aHusi WUPOKUX psi008 HOBbIX COeOUHEHUU
C pasnuyHbIMU PYHKUUOHAaTbHBIMU 2pynnamMu 8 anKusicynbghOHUIbHOM hpagMeHme XUHOTOHOS.
HaHHbil modxod makxe no3sonsem enusimb Ha makue ceolicmea HoebiX BAB, kak MornekynspHas
macca, nunoguibHOCMb, KUCIIOMHOCMb U m. 0., YmMOo uMeem 8axHoe 3HadyeHue Or1s MPpoHUuaeMo-
cmu seuwjecmes Yyepe3 buonozuyeckue MemMbpaHsbi.



