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BuznaueHo (i3MKO-XIMiYHI TOKAa3HUKH (XiHOJIH-4-1UITIO)KapOOHOBHX KHCJIOT Ta BIAMNOBIAHUX TiPOXJIOPHIIB.
BcraHOoBIEHO 3B'I30K MK AESKMMH MOKa3HUKaMHU Ta OYyZOBOIO PEHYOBHH. BcTaHOBIICHO BiNMOBIAHICTH MOJEKYJISPHOL
MacH Ta Koe(ilieHTy po3noAiieHHs mpaButy JIimiHChKi.

Kmiouosi  cnosa: (xinonin-4-inmio)kapb6onosi kuciomu, Qi3uKo-XiMiuHi 61ACMUBOCMI, MOJEKYIAPHA pedpaxyis,
napyianvrul Koegiyicum P, memnepamypa niaenemnHs.

OU3NKO-XUMUYECKHUE CBOMCTBA (XMHOJIMH-4-UJITHO)KAPBOHOBBIX KUCJIOT
Mupuesa C. C., Kyuaii . M., bpaxxko A. A.
3anopooicckuil HayuoHanbHblll yHusepcumem, Ykpauna, 69600, 2. 3anopooicwe, yi. Kykoscvrkozo, 66

OmnpeneneHbl  (QU3NKO-XUMHYECKHE TIOKA3aTeNd (XWHONMH-4-MIITHO)KapOOHOBBIX KHCIOT M COOTBETCTBYOLIMX
THAPOXJIOPHIOB. YCTAHOBJICHA CBSI3b MEXIy HEKOTOPBIMH IIOKAa3aTeNIIMH M CTPOCHHEM BELIECTBA. YCTaHOBIICHO
COOTBETCTBUE MOJIEKYJISIPHOM Macchl U koadduienTa pacrpeneneHus npasuity JIMIUHCKY.

Kniouegvie cnosa:  (xumnonun-4-unmuo)kapb6onogvie  KUCIOMbL,  DUIUKO-XUMUYECKUE CBOUCMEA, MONEKVISAPHASL
pedparyus, napyuanvruiil Kodg@uyuenm P, memnepamypa niaeienusi.

PHYSICOCHEMICAL PROPERTIES OF (QUINOLINE-4-YLTIO)CARBOXYLIC ACIDS

Mircheva S.S., Kuchay I. M., Brazhko O.A.
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street 66.
INTRODUCTION

Synthesis of new substances, study of their structure, physicochemical properties and further determination of their
biological activity and use for production of new sovereign remedies will always be topical.

Nowadays special attention is paid to the synthesis of derivative structures, which have high biological activity, as
derivatives may have intensified biological activity and, sometimes, new properties, give the possibility to discover new
fields of the use of these compounds. Besides, it is known, that different substitutes have a different influence on the
properties of new-synthesized substances [1].

During the synthesis of new substance it becomes necessary to determine its structure, physical and chemical properties,
main constants. Such problems are solved by means of modern research methods.

Object of the work is: to determine some physicochemical properties of (quinoline-4-ylthio)carboxylic acids,
synthesized at the biotechnology laboratory of physiologically active substances of Zaporizhzhya National University.

MATERIALS AND METHODS OF RESEARCH

Object of research is: (quinoline-4-ylthio)carboxylic acids and their hydrochlorides, synthesized at the biotechnology
laboratory of physiologically active substances of Zaporizhzhya National University.

Such characteristics as empirical formula, ultimate composition, molecular weight, partial coefficient P, molecular
refraction coefficient R were determined by means of the following software package: Chem Office 6.0 and ACDlabs
10.

Organic substances melting temperature is determined using capillary method.

Substance melting temperature is considered a temperature range from the moment of liquid phase appearance in
capillary to the moment of solid phase total disappearance [2, 3].
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RESULTS AND THEIR DISCUSSION

As synthesized compounds are potentially biologically active, so they have to comply with Lipinski’s rule, according to
which molecular weight must not be more than 500 and partition coefficient logarithm n-octanol/water - 5 [4, 5].
During the analysis it was found out that the rates correspond to this rule.

Molecular weight increases as radical becomes longer. Molecular weight of hydrochlorides is more than molecular
weight of respective (quinoline-4-ylthio)carboxylic acids.

Partition coefficient value also increases as radical increases. As for hydrochlorides partition coefficients, they are lower
than the partition coefficients of respective acids.

When researching melting temperature it was ascertained that as radical becomes longer and more divided values
become lower. Analysis of melting temperature of hydrochlorides of (quinoline-4-ylthio)carboxylic acids showed that
values also depend on radical’s structure. It should be noticed, that they all are lower than melting temperatures of
respective acids.

Value of molecular refraction coefficient depends on the compounds structure. As chain of radical becomes longer this
value increases. Molecular refraction coefficients of hydrochlorides of (quinoline-4-ylthio)carboxylic acids are lower
than molecular refraction coefficients of (quinoline-4-ylthio)carboxylic.

CONCLUSIONS

1. Some physicochemical characteristics of (quinoline-4-ylthio)carboxylic acids and respective
hydrochlorides were determined.

2. It was ascertained that molecular weight, melting temperature, partition coefficient, molecular
refraction coefficient depend on radical’s structure. As radical becomes longer, values become lower.

3. Physicochemical values of hydrochlorides of (quinoline-4-ylthio)carboxylic acids differed from the
values of respective acids according to the salification.

4. It was revealed, that such characteristics as molecular weight and partition coefficient comply with
Lipinski’s rule, therefore compounds that we studied may be used as potential biologically active substances.

Keywords: (quinoline-4-ylthio)carboxylic acids, physicochemical properties, molecular refraction, melting
temperature, partial coefficient P.

BCTYII

CuHTE3 HOBHX PEYOBHUH, JOCIIPKEHHS iX Oyn0BH, (i3MKO-XIMIYHMX BJIACTUBOCTEH Ta MOJaJblle
BCTAHOBJIEHHSI 1X O10JIOTIYHOI aKTUBHOCTI I BUKOPHUCTAHHS JJii CTBOPEHHS HOBUX €(EKTHBHUX
JIKapChKUX 3ac001B 3aBXI1 Oy/ie aKTyalIbHUM.

B TenepiuHiii yac 0coOMBY yBary NpuIuISIIOTh CUHTE3aM MOXIAHUX CTPYKTYD, SIKI MarOTh BHCOKY
010JI0TIYHY aKTMBHICTh, OCKUIBKHM MOXIAHI MOXKYTh MaTH MiJICWIIEHY O10JIOTIYHY Jil0 Ta, 1HKOJIH,
HOBI BJIACTUBOCTI, JIal0Th MOKJIMBICTh BIJIKPUTH HOB1 00JacTi BUKOPUCTAHHS IMX CIOJYK. Takox
BiJIOMO, III0 Pi3HI 3aMiCHUKH MO-Pi3HOMY BIUTUBAIOTh HAa BJIACTUBOCTI HOBOCHMHTE30BAHUX PEYOBUH

[1].

IIpu cuHTe31 HOBOi CHOJYKHM BHHHMKA€E HEOOXIIHICTH y BCTaHOBJIEHI ii OymoBH, (I3MYHHX Ta
XIMIYHHUX BJIACTUBOCTEH, OCHOBHMX KOHCTaHT. Taki 3a/1a4l BUPIIIYIOTHCS 32 JIOIOMOTOI0 Cy4acHHUX
METOIB JIOCIIIKEHb.

Meta poO0OTH: BUSHAYUTH /1K1 (13UKO-XIMIYHI BIACTUBOCTI (X1HOMIH-4-11T10)KapOOHOBUX KHUCIIOT,
CHHTE30BaHMX B JlabopaTopii 6iorexHonorii @®AP 3anopi3bkoro HalioHaJILHOTO YHIBEPCUTETY.

MATEPIAJIM I METOIU JOCJILKEHHSA

OO0’exTOM JOCITIIKEHb € (XIHOMIH-4-11Ti0)KapOOHOBI KMCIOTH Ta 1X T1IPOXJIOPHIU, CHHTE30BaHI B
naboparopii 6iotexHosorii ®AP 3anopi3bkoro HalioOHaIBHOTO yHiBepcuTeTy (puc.l, 2).
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R'

Pucynok 1 — 3aranpHa OymoBa (XiHOMIH-4-11Ti0)KapOOHOBUX KUCIIOT: R — 3amumiku kapOOHOBHUX
kucior, R” - Alk-O

Pucynok 2 — 3aranpHa Oy0Ba riipoxJIopuiB (XiHOMIH-4-11T10)KapOOHOBUX KHCIOT: R — 3anumku
kapOoHoBHX KucioT, R” - Alk-O

Bu3HaueHHs TakuX IOKa3HMKIB sSIK OpyTTO-(hopMyna, €IeMEHTHHMM CKiall, MOJIEKYJspHa Maca,
napuianbHuil koediuieHT P, koedimieHT MonekynsipHoi pedpakuii R 3ailicHIOBanOCs 3a 10IIOMOI00
KomIt toTepHux nakeriB mporpam Chem Office 6.0 ta ACDlabs 10.

Temneparypy IJIaBI€HHs OpraHIYHUX PEYOBUH BU3HAUAIOTh KaMUJIIPHUM METOIOM (pHuc. 3).

Temrieparyporo IJIaBJIeHHS PEYOBHHH BBAXKAIOTHh IHTEPBAJ TEMIIEPATYPHU 3 MOMEHTY TOSBU PiJIKOT
(a3u B Kamiysapi 10 MOMEHTY OBHOTO 3HUKHEHHs TBep01 dasu [2, 3].

PI/ICYHOK 3- Hpnnan IJI1 BUSHAYCHHA TEMIICPATYPH TIJIABJICHHA

1 — emHicTh; 2 — HarpiBaJIbHa CyMIII; 3 — KamIsIp 3 peYOBUHOIO; 4 — MpoOipKa; S — TepMOMETP
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PE3YJIbTATHU TA IX OBIOBOPEHHSA

Tak sk CHHTE30BaHi CIOMYKH € MOTCHIIIHHO O10JI0TIYHO aKTUBHHUMH, TO BOHU MArOTh BIiIOBiIaTH
npaBuity JIiMmiHCKI, 3riIHO 3 SKMM MOJIEKYJsipHa Maca He MOBMHHA mnepeBunryBata 500 y.a.o., a
norapudM Koe(dilieHTy pO3MOIIICHHS H-OKTaHOI-Boja — 5 [4]. Skmio sorapudm po3moaiicHHs
OutplIe 5, TO 1€ BKa3ye Ha BEIUKY TiApodOOHICTH CHOJYKH, a OTXE BOHA Oyjae IOTaHo
PO3UMHSATHCS Y BOJHUX CEpPENOBHILIAX 1 MaTH HHU3KY 0iogocTymHicTh. OOMEXEHHS MOJICKYISAPHOI
Macu JI03BOJISIE BIIOKPEMHUTH YK€ BEJIHKI MOJCKYJIH, SKIi HE 3MOXYTh NPOWTH Kpi3h KIITHHHI
MeMOpanu [5].

[Ipu anami3i 1OCHIKyBaHUX PEUYOBHUH BUSIBJICHO, 110 MTOKa3HUKH BIATOBIIAIOTH JAHOMY IIPaBUITY.

Tabmums 1 - @i3uKo-XiMiuHI MOKa3HUKH T1IIPOXJIOPUAIB (X1HOMIH-4-171Ti0)KapOOHOBUX KHCIIOT

Di3UK0-XIMIUHI TOKA3HUKHA
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[(5,8-

JMMAIKOKCUXIHOMIH-4- | o 4 Noor | 90435 | 220°C | 2720 | 2408127~ | -042 | 78745

11)Ti0]-€TaHOBOT KUCIOTH
T1IpOXJIOpHL

[(5,8-arankokcuxiHOMIH-
4-im)Ti0]-pOnaHoBol CisH1gNO,S* | 308,37 | 192°C | 3,049 2,36+£1,26- | 2,93 | 8,3383
KHUCJIOTH T1IPOXJIOPH]L

[(5,8-auankokcuxiHomiH-4
iJ'I)TiO]-Z-MeTI/IJ'IeTaHOBO'l' CisH1sNO,S* 308,37 | 205 °c 3,02933 2,65+1,27 2,67 8,3383
KHCIIOTH TiAPOXIOPH/T

2-[(5,8-1mankoKCHXiHOMIK
A-imyrio]-GyTanmiooi | CisHiNOGS™ | 35238 | 192°C | 2,0257 | 250+1,56 | 185 | 8,249

KHCJIOTH T1APOXJIOPH]L

MorekyssipHa Maca 3pocTa€e 3 MOJOBKEHHAM paaukany. Halimenury mosiexymsipHy macy mae [(5,8-
JMATKOKCUXIHOMIH-4-111)Ti0|-eTaHOBa KUCI0Ta, a Haitounbry — 2-[(5,8-anankokcuxinomnin-4-im)Trio]-
OyTaHioBa KHcaoTa. MoJieKyJsipHa Maca T1IpOXJIOPHIiB OlIbIIe MOJEKYISPHOI MacH BiIOBITHUX
(xiHOMIH-4-111T10)KapOOHOBUX KHUCIIOT.

3Ha4yeHHs KOeQillieHTy PO3MOAUIEHHS TAaKOX 3pocTae 31 30UIbIIeHHSAM paaukany. Illo cTtocoBHO
Koe(iIieHTIB PO3NOAUIEHHS T1APOXJIOPHUIIB, TO BOHH MEHIII HIXK Yy BIAMOBIAHUX iM kucioTam. [lix
Yyac aHali3y JaHOro IOKa3HMKa Oyno BiAMIU€HO, II0 MiHIMalbHE 3HaueHHs Mae [(5,8-
JMAKIIOKCUXIHOJIH-4-11)Ti0]-eTaHOBa KHCIIOTa, a MakcuManbhe — [(5,8-guanmkoxcuxinosin-4-
UT)Ti0]-2-MeTUJIeTaHOBA KUCIIOTA.

[Ipu gocmimkeHHI TeMIepaTypu TUIaBIEHHS BCTAHOBJICHO, IO 3 TMOJOBXKEHHSM paJvKaly Ta 3i
30UTBIIEHHSM WOTO PO3TAYy)KEHOCTI TMOKa3HUKH 3MEHINYIOThCS. Tak HaMOUIbIIy TeMmmeparypy
iaBieHHs Mae  [(5,8-IuankoKCHXiHOMIH-4-11)Ti0]-eTaHOBa KHUCIIOTa, y SKOI paguKal MEHII
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posrainy;keHuii. biabin posranykeHuil paauKall Ta HalMEHIIy TeMIieparypy miasieHus mae 2-[(5,8-
JMAIIKTOKCUXIHOJIH-4-11)T10]-0yTaHai0Ba KHCIIOTA.

AHaJi3 TeMIepaTypH UIABJICHHS T1APOXJIOPUIIB (X1HOMIH-4-11Ti0)KapOOHOBUX KUCJIOT IMOKA3aB, 10
MOKAa3HUKHM TaKOX 3aliekaTh Bijg OynoBu panukany. [IoTpiOHO 3a3HAa4YMTH, IO BOHU MEHII HIXK
TeMIIepaTypH TUIaBJICHHS BiJOBITHUX TM KHCJIOT.

3HavyeHHsa KoedilieHTa MOJEKYISIpHOi pedpakiii 3aJeXuTh BiJ CTPYKTypH crnoiyk. HaiimeHie
3Ha4YeHHSI Mae [(5,8-IManKoKCUXiHOJMIH-4-11)Ti0]-eTaHOBa KHCIIOTa. 3 TOJOBXKEHHSM JIaHITIOra
paiMKally JaHWUN TOKAa3HUK 30UIBIIYEThCSA, a OTKE MaKCUMaJbHE 3HAuYeHHS KoedimieHTa
MoJIeKyaspHOl pedpakiii mae 2-[(5,8-nnankokcuxinomain-4-i1)Tio]-OyTaHaioBa KUCIOTA.
Koedimientn wmonekymsapHoi pedpakuii riapoxyopuaiB  (XiHOMIH-4-11Ti0)KapOOHOBHX KHCIIOT
MEHII1 HiXK Koe(iIi€eHTH MOJEKYISIPHOI pedpakiii (XiHOMiH-4-11T10)KapOOHOBHUX KHUCIIOT.

®Di31KO-XiMiYHI TOKA3HUKH JOCIIPKYBAaHUX CITOJYK HaBEACHI B Ta0JI. 1-2.

Tabmuus 2 - @i3uK0-XiMi4YHI TOKa3HUKH (XiHOJIH-4-171Ti0)KapOOHOBUX KUCIOT

Di3UKO-XIMIYHI HOKA3HUKHA

Hasga Ta cTpykTypa
CIIOJIYKH

bpyrro-
dbopmyna
MonekynspHa
Maca
Temneparypa
TIJTaBJICHHS
CLogP
Log P
(ACDlabs)
Log P
(ChemOffice)
Koedimient
MOJIEKYJIIPHOL
pedpaxirii

[(5,8-mnankokcuxiHomin-4-

N C14H1sNO,S 293,34 | 250°C 3,039 2,40+1,27 2,27 7,7858
i1)Tio]-eTaHOBA KHCIIOTA
(5 8-maanoxenxinonin-d- | N6 | 30736 | 220°C | 336808 | 2.77:1,56 | 257 | 82496
UT)TI0]-TIpOTIaHOBa KUCIIOTa
[(5,8-mnankokcuxidomin-4-
11)Ti0]-2-MEeTHIIETAaHOBA Ci5H1704S 307,36 | 225°C | 3,34808 2,75+£1,27 2,77 8,2496
KHCJIOTa
2-[(5,8-mranKoKCHXiHOMIH -
4-im)tio]-0yTanmioBa C1sH1sNOgS 351,37 | 180°C | 2,3444 2,50+1,56 1,99 8,9022

KHUCJI0Ta

BUCHOBKHN

1. BusHaueHi jeski (Bi3UKO-XiMiYHI MTOKA3HUKHU (XIHOMIH-4-1JITi0)KapOOHOBHX KHUCIOT Ta BiJIIOBIIHUX
M TiAPOXJIOPH/IIB.

2. BcraHOBIEHO, IO MOJEKYJSIpHA Maca, TeMIeparypa IUIaBICHHS, KOe(iLi€eHT pO3MOIijIeHHs,
KoeQIIIEHT MOJICKYJIIPHOT pedpakiiii 3anexaTh BiJ OyJI0BU pajuKany. 3 MOJOBKECHHS paIrKaly [TOKa3HUKH
30unbITyBasMcs. Tak, HANpUKIAA, HAHMEHIIy MOJEKYIsipHy macy mae [(5,8-TuankoKcHxiHOMiH-4-11)Tio]-
eTaHOBa KHCIIOTa, a Haioimbiy — 2-[(5,8-auankokcuxinomnin-4-i1)rio]-0yTanaioBa KUCIOTA.

3. ®Di3uKO-XIMiUHI MOKa3HUKH TiAPOXJIOPUAIB (XiHOMIH-4-11Ti0)KapOOHOBHUX KHCIIOT BiAPI3HSIIUCS BiA
MMOKA3HUKIB BIAMOBIIHUX KHCIIOT Yepe3 COJICYTBOPEHHSI.

4. BusBneHo, 10 Taki MOKa3HUKH SK MOJIEKYJISIpHA Maca Ta Koe]ilieHT pO3MOALIeHHS BiANOBIAAIOTH
npaBuity JIiMiHCEKi, a OTXKE MOCTIKYBaHI CHOJIYKH MOXYTh OYTH 3aCTOCOBaHI B SIKOCTI MOTCHLIHHHX
010JIOTIYHO AKTUBHUX PCYOBHH.
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