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[NoximHi HITPOTEHOBMICHUX T€TEPOIMKIIYHUX CIIONYK, a CaMe: XiHONIHy Ta aKpHIUHY, € OCHOBOIO JJISI CTBOPEHHS
0araTbOX BHCOKOS(EKTUBHHX JIKapChKMX 3aco0iB. BOHM 3acTOCOBYIOTBCS SIK aHTHOKCHIAHTHI, MPOTHMAISPIiHHI,
aHTHCENTHYHI, MICIICBO aHECTE3yH0Ui 3aCO0H.

AXTyasipHICTh pPOOOTH MOJISITa€E B TOMY, IO Ui HOBOCHHTE30BaHMX OIOJOriYHO aKTUBHHX IOXIJIHUX aKpWUAUHY Ta
XIHOJIIHY HEOOXiTHO MPOBECTH TOCITIIKCHHS iX (Hi3MKO — XIMIYHUX BIACTHBOCTEH, 30KpeMa, KOHCTAHT 10Hi3aIlii.

[Mpouecu ioHizamii — xy)e BaXKIIMBI Ul IIPOHUKHEHHS PEYOBMH 4Yepe3 pi3Hi MeMOpaHHU i, TOMy IX BHU3HA4YCHHS €
0COOIMBO JOIIIEHUM JUIS BCiX CHONYK, IO PO3TIIIIAOTECS SK 010JIOTI9YHO aKTHBHI.

MeTooM TOTEHIIOMETPUYHOTO THUTPYBaHHA MOXIIHUX XIHONIHY Ta aKpHIONHY, CHHTE30BaHHX Ha Kadeapi Ximii
3anopi3bKOro HAIiOHAIBHOIO YHIBEpPCUTETY, BH3HadeHI iX pKa, mpoBeneHe NOpIBHSHHS NPAaKTUYHUX 3HAYCHH 3
TEOPSTHYHNMH. BU3HaUCHO, SIK BILUTMBAIOTH Pi3HI 3aMiCHUKHU Y CTPYKTYpi peYOBHUH HA 3HAUYCHHS KOHCTAHT 10HI3aIlil.

Knouosi croea: HITPOTCHOBMICHI CITOTYKH, TIOTCHIIOMETPisl, KOHCTAHTH 10HI3a1lii, XIHOJIH, aKPHIUH.

KOHCTAHTBI MOHU3AIIMHN A3OTCOAEPKAIINX I'ETEPOLUKIIMYECKUX
COEJJMHEHMHA

ITanacenxo T.B., ITannBona JI.B.

3anopoorcckuii Hayuonanvuwill ynusepcumem, Ykpauna, 69600, 2. 3anopooicwe, yi. Kykosckozo,66

IIpousBoaHbIE a30TCOAEPKAIIUX TETEPOLUKIMYECKHX COCOMHEHUM, a MMEHHO: XMHOJIMHA W aKpHUIWHA, SBISIOTCS
OCHOBOH JUISi CO3JaHUsi MHOTHX BBICOKOA(EKTHBHBIX JICKAPCTBEHHBIX mpenaparoB. OHM NPHUMEHSIOTCS Kak
AHTUOKCHUJIAaHTHBIE, IPOTUBOMAJIIPUHBIE, AHTUCENITUYECKHUE, MECTHO aHECTE3UPYIOLIUE CPEICTBA.

AKTyaJ’H;HOCTI) pa60T1)1 COCTOUT B TOM, 4YTO JidI HOBOCHUHTC3MPOBAHHBIX OMOJOTHYECKH AKTUBHBIX IMPOU3BOJIHBIX
aKpuJrHa U XUHOJIMHaA H606XOI[I/IMO MPOBECTU UCCIIEAOBAHUEC UX (bl/ISI/IKO-XI/IMI/I‘IeCKI/IX CBOﬁCTB, B YaCTHOCTH, KOHCTAHT
HMOHU3AIIUN.

Hpoueccm HOHU3alMU — OYCHb BAXKHBI JJId IMPOHUKHOBEHUA BCHICCTB YCPE3 PA3JIMYHBIC MCM6paHI>I, X ONpEACIICHUEC
SIBJISIETCS 0C000 I.[eJ'ICCOO6paSHBIM JJI BCEX BCIICCTB, KOTOPBIC PACCMATPUBAIOT KAK OHOJIOTMYECKH aKTHBHBIE.

MeTO,I[OM MNOTECHIIUOMETPUYCCKOTO TUTPOBAHHUA IMMPOU3BOJHBIX XWHOJIMHA U AKpUAWHA, CHHTE3UPOBAHHBIX Ha Ka(be/:[pe
XUMHHU 3ar10p0>1<01<0r0 HAlUOHAJIbHOI'O YHUBCPCUTETA, OIPCACIICHBI HUX pKa, MMPpOBEACHO CPABHCHUE MNPAKTHUUCCKUX
3HAYCHHH C TCOPETUYCCKHUMMU. Onpe,ueneHO BJIMSTHUC PA3JIMYHBIX 3aMECTUTEJIC B CTPYKTYPEC BCUICCTB Ha 3HAYCHUA
KOHCTAaHT MOHHU3AlIUH.

Kntouesvie cnosa: a30TCcoACpKAMINE COCTUHEHN A, TIOTCHIIMOMETPUA, KOHCTAHTBI NOHU3AIIUN, XUHOJIMH, aKPUAWH.

IONIZATION CONSTANS OF NITROGEN — CONTAINING HETEROCYCLIC COMPOUNDS
Panasenko T.V., Palivoda L.V.
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street, 66.

Derivatives of compounds that contain Nitrogen, namely: quinoline and acridine, are the basis for the creation of many
high effective drugs. They are used as antioxidat, antimalarial, local anesthetic, antiseptic means.

The search of physical-chemical properties, such as ionization constants, for newly synthesized biologically active
derivatives of acridine and quinoline is actual.

The process of ionization is very important for the penetration of substances through different membranes and of
course it is essential not only for inorganic cations, but for all compounds that are considered as biologically active. It
is likely that the degree of ionization of organic molecules in solutions is determined by their structure. It is very
important to determine the ionization constants of biologically active derivatives of quinoline and acridine.
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The aim of the work was to implement potentiometric titration of biologically active substances (derivatives of
quinoline and acridine), that were synthesized at the Department of Chemistry Zaporizhzhia National University, to
determine their pKa, to compare practical and theoretical numerical values, to study the relationship between the value
of the ionization constants (or pKa) and the structure of matter.

Determination of the ionization constants carried out using the following methods:
To determine the ionization constants using the following methods:

— Potentiometric titration;

— Spectrophotometric;

— Conductometric;

— Measuring the increase solubility of the substance in water at different values of pH.

Method of potentiometric titration was chosen for study because it has several advantages, namely: express, obtained
experimental data are reliable, device and accessories are inexpensive.

Potentiometry - is an electrochemical method of investigation and analysis of substances that is based on the
measurement of electromotive forces (EMF) of reversible galvanic elements. There are direct potentiometry and
potentiometric titration.

The potential of the indicator electrode changes during the reaction between the determinable substance and titrant.
Potentiometric titration is based on the determination of the equivalence point at it. There is a sharp jump of the
potential of the indicator electrode near the equivalence point, if at least one of the parties of titration reaction is a
member of electrode process.

Potentiometry is used to study the kinetics and stability constants of complex compounds, the dissociation constants of
weak acids and hydroxides (bases), as well as the solubility product of slightly soluble electrolytes.

V.Nernst's equation is the basis of potentiometric analysis.
The basis of potentiometric analysis is V.Nernst's equation.

We investigated biologically active substances from quinoline and acridine which were synthesized at the Department
of Chemistry Zaporizhzhia National University: 1) 2-(5,8-dimethoxy-2-methylquinolin-4-ylthio)acetic acid, 2) 2-
acetamido-2-(acridin-9-ylthio)acetic acid.

Compound (1) is light-yellow. M = 294 g/mol. It dissolves in mixture of water and alcohol. Tm = 153 — 155°C.

Compound (2) - yellow powder. M = 340 g/mol. It dissolves in ethanol, methanol and water sparingly. Dissolves in
mixture of water and alcohol (1:1). Tm = 232-235 °C.

Determination of the ionization constants were performed on pH-150m using a combined glass electrode EGC-10 605.
pH of water-alcohol (1: 1) 0.005 M solution was determined every 0.1 ml of titrant (NaOH 0.1 N). Has been measured
pH of investigated solutions. According to the derived data were built integral and differential titration curves.

For substances 1 value of pKa; complies to the heterocyclic Nitrogen (compared with quinoline pKa = 9.13), the value
of pKa, complies to the carboxyl group etanovoyi acid (pKa 4.76 etanovoyi acid).

There is substantial influence on the value of pKal by the methyl-group.

For substances 2 value of pKa; complies to the carboxyl group of cysteine (compared to the carboxyl group of pure
cysteine pKa = 1.71), value of pKa, complies heterocyclic Nitrogen (compared with acridine pKa = 8.4).

Theoretical values of pKa were calculated for compound 1 using a computer program ACDI - lab: pKa; = 3,93 + 0,50;
pKa,=2,86 = 0,10.

Thus, reducing the basic properties of heterocyclic Nitrogen is influenced by electron acceptor substituent - carboxyl
group (- | effect).

As a result of research:

1. The ionization constants of biologically active derivatives of quinoline and acridine were identified: 2-(5,8-
dimethoxy-2-methylquinolin-4-ylthio)acetic acid pKal = 3,67, pKa2 = 2,72; 2-acetamido-2-(acridin-9-ylthio)acetic acid
pKal=5,0, pKa2 = §,1.

2. Using a computer program ACDI - lab were calculated theoretical values of pKa.

3. The dependence of the numerical values of the constants of ionization structure of matter was determined.

Key words: Nitrogen-containing heterocyclic compounds, potentiometry, ionization constants, quinoline, acridine.
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BCTYII

[ToxiaHi HITPOT€HOBMICHUX T€TEPOIMKIIIYHUX CIIOJIYK, a CaMe: XIHOJIIHY Ta aKpUAMHY, SBISIOTHCS
OCHOBOIO ISl CTBOPEHHS 0araTb0X BHCOKOS(EKTHBHUX JIKaPChKUX 3ac00iB. BoHM 3acTOCOBYIOTHCS
SIK aHTHOKCUJJAaHTHI, TPOTUMAISIPiliHI, aHTHCETITUYHI, MiCIIEBO aHECTE3YI0Ui 3aCO0U.

AKTyalbHICTh pOOOTH TOJISITA€ B TOMY, IO JIJI1 HOBOCHHTE30BAHUX 010JIOTYHO aKTUBHUX MOXITHUX
aKpUJIMHY Ta XIHOJIHY HEOOXIJHO MPOBECTH IOCHIHKCHHS (I3MKO — XIMIYHUX BIJIACTUBOCTEH,
30KpeMa, KOHCTAHT 10Hi3aIlii.

[Tpornecu ioHi3amii — Ayke BaXIIMBI 1715l IPOHUKHEHHS pEYOBUH Yepe3 pi3Hi MeMOpaHH i, 3BHUaiiHO,
BOHHU CYTTEBI HE TIJIbKH JJI1 HEOPTaHIYHUX KaTIOHIB, ajie 1 AJI BCIX CIIONYK, 110 PO3IJISIIAIOTHCS SIK
010JI0TIYHO aKTWBHI. IMOBIpHO, IO CTYyMmiHb 10HI3alii OpPraHiYHUX MOJEKYT B PO3YHMHAX
BU3HAUYAETHCS iX CTpyKTyporo [1, 2]. Tomy nqyxke akTyaJbHMM € BH3HA4YE€HHS KOHCTAHT 1OHi3amii
010JIOTIYHO aKTUBHHX ITOX1THUX XIHOJIIHY Ta aKpUAUHY.

Metoo po6oTu Oyji0 MPOBEACHHS MOTEHIIOMETPUYHOTO THUTPYBaHHS OI1OJOTIYHO AaKTHBHHX
PEUOBHH  MOXIJHHX XIHOJIHY Ta aKpUIUHY, CHHTE30BaHMX Ha Kadenpi Ximii 3amopi3pkoro
HAI[IOHAJIBHOTO YHIBEpCUTETY, BH3HaueHHs iXx pKa, MOpIBHSIHHA TNPAaKTHYHUX 3HAYCHHS 3
TEOPETUYHHMH, BHBYCHHS 3QJIGKHOCTI MK 3HAYCHHSIM KOHCTAaHTH ioHi3amii (abo pKa) Ta
CTPYKTYPOIO PEUOBUHH.

Jlnist BU3HAUYEHHS KOHCTAHTH 10HI3allii BUKOPUCTOBYIOTH TaKi METOJIH:
- HOTEHI[IOMETPUYHE TUTPYBAHHS;

- CHEKTPO(HOTOMETPUYHNUI;

- KOH/TYKTOMETPUYHUH;

- BHUMIPIOBAHHS MIJABUILEHHS PO3YMHHOCTI B BOJl JOCHTIIKYBaHOI PEYOBMHM IPU PI3HUX
3HaueHHsAX pH po3unny.

g nocnixeHHs: O0yB oOpaHMl METOJ MOTEHLIOMETPUYHOIO TUTPYBAHHSI, OCKUIBKH BIH BOJIOJIIE
PSIOM TepeBar, a came: € eKCIIPECHUM METOJIOM, OTpUMaHi eKCIEPUMEHTAIbHI JJaHl € HaJAIHHUMH,
Mpuiaj] 1 KOMIJIEKTYIOUl MalOTh MTOPIBHSIHO HEBEIHUKY BapTICTh.

[TorenmiomeTpis 00'elHye METOAM BH3HAUEHHS PIZHOMAHITHUX (I3MKO-XIMIYHMX BEJIWYHMH 1
KOHILEHTpallli pe4YOBHH, 3aCHOBAaHUX Ha BUMIPl  EJIEKTPOPYIIIMHUX CHJI  OOOPOTHHUX
eJIEKTPOXIMIYHMX JIAHIIIOTiB, KOJIM poOOUYUil eIeKTPOo Ma€e MOTEHLiaN, OIU3bKUI 10 PIBHOBAXKHOTO
3HAYCHHSI.

[TotenuniomeTpuunuii anami3 3 sBuBcs Ha Mexi XIX ta XX cT, HOro TEOPETUYHOO OCHOBOIO CTAJIO0
piBHsaHHA B. HepHcra.

METO/IU JOCJIUKEHHS

[ToTentiomeTpist — 1€ eNEKTPOXIMIYHUNA METO/ TOCTIHKEHHS Ta aHAII3y PEUYOBHH, 110 0a3yeThCs HA
BHUMIpIOBaHH1 enekTpopyuriitHoi cui (EPC) 000poTHHX ragbBaHIYHHUX €JIEMEHTIB.

[TorenmiomMeTpiss BUKOPUCTOBYEThCA JUIsI BUBUEHHS KIHETHKH Ta BH3HAUEHHS KOHCTAHT CTIHKOCTI
KOMIUIEKCHUX CIIOJYK, KOHCTAHT JUCOIaIli CcIabKWX KHCIOT Ta OCHOB, a TaKOX JOOYTKY
PO3UMHHOCTI MaJTOPO3YMHHUX €JIEKTPOIITIB [3,4].

B ocHOBI MOTeHIIOMETPUYHOTO aHami3y JIeKUTh piBHAHHSA B.Hepucra. Enextpuunuii moTeHItian
BUHUKAE€ HA €NEKTPOJax MiJ 4ac MPOXO/HKCHHS Ha HUX OKHUCHO - BiTHOBHOI (€IEKTPOXiMIYHOT)
peaxiiii, ika MPOXOAUTh MK OKUCHUKOM Ta BITHOBHUKOM 3 YTBOPEHHSM OKMCHO — BiJTHOBHOI IapH:
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Ox+ne = Red.

PiBusinas B. HepHcra Bupaskae 3a1eXHICTh BEIMYUHHU €JIEKTPOAHOTO MOTEHINANy BiJ aKTMBHOCTI
10HIB B PO3YHHI:

RT

E+F1n Cox _ ED+ R’T [0x]ypy

_ 0
E=E"+ BRed z*F n[RE'ﬁ']}‘Red (1)

E° — crannapTHUil eIeKTPOIHHIA IOTCHIIAL;

R — yniBepcanpHa ra3zosa crana (R = 8,314 Ix/mons-K);

F — crana ®apanes (96485 Ki/moib);

T — abGconoTHa TEeMMeparypa;

Z *- uMCII0 €TeKTPOHIB, IO NPUIMAIOTH yUacTh B PEaKIlii;

a Ox ; @ Red — AKTUBHOCT1 OKHCJICHOI Ta BiAHOBIIEHOT (DOPM PEIOKC-CUCTEMH BiATIOBIIHO;
[Ox], [Red] — ixHi MoIsIpHI KOHIIEHTpALIIT;

Y Ox, YRed — iXH1 KOE(DIIIIEHTH aKTUBHOCTI.

[TincraBuBmm 3HauenHs T= 298,15 K Ta yucnoBl 3Ha4YeHHS KOHCTAHT B PIBHSIHHS, OTPUMAEMO
piBHsHHS HepHera npu 25°C:

B e [Dx]}r -
E=E"+ 0.059lg-2 = g%+ 0.059]g — 9=
T g 2Red T g [Redlyg.y (2)

PiBusiHas HepHcTa no3Bosnise:
- O0YHCIUTHU MOTEHLIAN IHAUKATOPHOTO €JIEKTPOoJIa y pO3UMHi IaHOTO CKIAy;

- po3paxyBaTH CHIBBIJHOLIEHHS aKTUBHOCTEH (KOHIEHTpAI[ill) OKHCJIEHOI 1 BiJHOBJIEHOL
¢opM B aHaANII30BaHOMY PO3UMHI NP JTAHOMY MOTEHIiaIi;

- po3paxyBaTH KOHIICHTPAIIIFO OKKUCIEHOT a00 BITHOBIEHOT opMu;

- OLIIHUTH NMOXHOKY BUMIpy KOHIIEHTpallii 10Ha 3a JJOITOMOT'0I0 10HOCEJIEKTUBHOTO E€JIEKTPOIY
y IPUCYTHOCT1 CTOPOHHIX 10HIB;

- OLIIHUTH BEJTMYMHHM KOHCTAHT XIMIYHUX piBHOBAr [5, 6].

VY noteHuioMeTpii 3a3BUYail 3aCTOCOBYIOTh TaJIbBaHIUHUN €J€MEHT, 110 BKJIIOYA€E JIBa €JIEKTPOIH:
MEepIIui eNeKTPOa — IHAUKATOPHMI, HOro MOTEHIiall 3aJeKUTh BiJl aKTUBHOCTI (KOHIIEHTpAIIii)
10HiB, 10 BU3HAYalOTh, B PO3UMHI, IPYTUN — €JIEKTPOJI MOPIBHAHHS, MOTEHIIa] SKOTO HE 3aJIeKUTh
BiJl KOHIIEHTpalii 10HiB, sIKi BU3HauyatoTh. Bemnunny EPC MokHa po3paxyBaTH O Ppi3HHUII
MTOTEHITIAJIB WX EIEKTPOIIB [7].

Buninsiore mnpsMy MOTEHLIOMETPII0 Ta MOTEHI[IOMETPUYHE TUTPYBaHHA. MeTton mnpsMoi
MOTEHITIOMETPil OCHOBAaHUI Ha BCTAHOBJICHHI 3aJICKHOCT1 MOTEHITIATY €IEKTPOAY BiJ KOHIICHTpAIlii
po3uuHy (modyznoBa KamiOpyBaibHOrO rpadika ad0 HaNAITYBaHHS BUMIPIOBAJIBHOIO MPUIATY) Ta
MOAAJIBIIIOMY i BUKOPHCTAHHI ISl aHATI3y PO3YMHIB HEBIJOMOI KOHIIEHTpallii. MeTo/l 10CTaTHRO
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NpOCTHH Ta eKcnpecHWid. HalOumbIl MIMPOKO BUKOPUCTOBYETHCS Ui BU3HAYCHHS BOIHEBOTO
noka3Huka — pH [8]. TounicTe MeTOMy 3aJIeKUTh, B TIEPILY Yepry, Bix TUMY enekrpoxy. Lle equnuii
METOJ MPSIMOr0 BU3HAUEHHS AaKTUBHOCTI 10HIB B po3umHax. [Ipsma moTeHmioMeTpis BOJOIIE
BOXJIMBUMH TIepeBaraMu. Y MpoIeci BUMIPIOBaHb CKJIAJ aHAJi30BAaHOTO PO3YMHY HE 3MiHIOETHCA.
[Tpu upomy, SIK MPaBUIIO, HE MOTPIOHO MOMEPETHE BIATUICHHS PEYOBUHHM, IO BU3HAYAETHCSI. MeTo
MOXKHa JIETKO aBTOMAaTH3yBaTH, IO JO3BOJSI€ BUKOPUCTOBYBATH WOT0O sl O€3MEpEepBHOTO
KOHTPOJIIO TEXHOJIOT1YHUX MPOIIECIB.

[ToTeHmioMeTpUyHE TUTPYBAHHS 3aCHOBAHE HA BH3HAYCHHI TOYKH CKBIBAJICHTHOCTI OO0 3MiHU
MOTEHITIaTy I1HAMKATOPHOTO €JIEKTPOoJa MpPH IPOBEACHHI XIMIYHOI peakiii MK THTPAHTOM 1
BH3HAYYBaHOIO pe40oBUHOIO. [1001M3y TOUKM €KBIBaJIGHTHOCTI BiOyBa€eThCs pi3Ka 3MiHaA (CTPUOOK)
MOTEHIlIANTy 1HIUKATOPHOTO €JIEKTPOZa, SKIIO0 Xo4ya O OJMH 3 YYaCHUKIB peakilii TUTPYBaHHS €
YYACHUKOM €JIEKTPOAHOTO MPOLIECY.

MeTtoa MOTEHIIOMETPHUYHOTO TUTPYBAHHS MA€ PsJl NEpeBar nepej NpsMOK MOTEHI[IOMETPIEI 1
TUTPYBaHHSM 3 Bi3yaJlbHUMH I1HJAMKATOPAaMH: BiJICYTHI CIIOTBOPEHHS pE3yJbTAaTiB 3a PaxyHOK
nudys3iiHOro TMOTeHIlialy;, HeMae HEOOXIHOCTI 3HATH KOE(IIieHT aKTUBHOCTI 10HA, IIO
BU3HAYAETHCS; BUKIIOUEHI Cy0’€KTMBHI MOMMJIKH 33 PaxXyHOK IHCTPYMEHTAJILHOTO (PiKCyBaHHS
KIHIIEBOI TOYKHM; MOKJIMBUN aHali3 KajlaMyTHUX 1 3a0apBIE€HUX pO3YMHIB; MPOIEC MOXKHA
MOPIBHSTHO JIETKO aBTOMAaTH3yBaTH; MOXJIMBE TU(EepeHIliiiOBaHEe TUTPYBAHHSI KOMIIOHEHTIB CYMIIIIi.
PesynbTaTi BH3HAYeHb METOJOM TOTEHI[IOMETPUYHOTO TUTPYBaHHS OUIBII TOYHI, HDK TpHU
BUKOPHCTAaHHI MPSIMOi MOTEHI[IOMETPii, OCKUIbKH MOOJIN3y TOUYKH €KBIBAJICHTHOCTI HEBEJIHMKIH 3MiH1
KOHIIEHTpAIlii Bi/IMOBiAa€ BeIHKa 3MiHA OTEHIIATy 1HAUKATOPHOTO EIeKTPO/a.

Jlo HenomikiB NOTEHLIOMETPUYHOTO TUTPYBAaHHS MOXHA BIJIHECTH HE 3aBXKIU IIBUIKE
BCTAHOBJICHHSI TOTEHIIIANY MiCJis 10J[aBaHHs TUTPaHTy [9].

OB’€EKTU JOCIIKEHHSA

Ha xadenpi ximii 3amopi3pbkoro HalliOHaJILHOTO YHIBEPCUTETY Ha OCHOBI XIHOJIHY Ta aKpUIUHY
Oy/M CHHTE30BaH1 010JI0TTYHO aKTUBHI PEUOBUHH, SIK1 JOCIIKYBanu (puc. 1).

O\C/OH
HsC CH HO O
N e \T/ ﬁ
CH C
X Ny \CH3

CHs N
1 2

Pucynok 1 — OO6’ektm mocmimkenus. Cromyku: 1) 2-(5,8-auMeToKCcH-2-MeTHIXIHOMIH-4-1]1Ti0)
€TaHOBa KHUCIO0Ta; 2) 2-aneramino-2-(akpuanH-9-11Tio) eTaHOBa KUCIIOTA.

Cnonyka (1) cBiTIO — KOBTOrO KOJIKOpY. M = 294 1/™Monb. JloOpe po3unHHA y BOJHO-CTHIIOBIM
cymimi (1 : 1). Ty, =153 -155° C.
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Cnonyka (2) - mopomok >X0BTOro koibopy. M = 340 r1/mMoiyib. BaXXKOpO3UYMHHMI Yy €THIIOBOMY,

METWJIOBOMY CIIUPTi Ta y Boji. PewoBrHa noOpe po3unHHA Y BOAHO-eTHIIOBIN cymimmi (1 : 1). Ty, =
232-235°C.

BU3HAYEHHS KOHCTAHT IOHI3AIIIL

BusHnauenHs KoHCTaHT ioHizamii mpoBoamau Ha pH — wmerpi - mimiBoabMerpi pH-150MA,
BUKOPUCTOBYIOUHM CKIISTHUM KoMmOiHoBaHu# enekrpon ECK-10605. Meroauka mosnsiraiga B TOMY, 110
Bu3Havyasiock pH BomnHo-cnuptoBoro (1:1) 0,005 M posumny (mpu 250C) yepe3 koxHi 0,1 M
tutpanty ( NaOH 0,11 ), TuTpanT roryBascs 3 pikcananpaux po3uuHiB JCTY 8.135-74.

[Tepen moyaTkoM poOOTH €IEKTPOAM MOMEPEIHBO OYIM MAroTOoBaHi: 12-ToJUHHE BIJCTOIOBAHHS B
po3unni KCl, mpoMuBaHHs AWCTUILOBaHOK BOjow. I[loTiM mpunanm BMukaroTh Ha 30 XB. As
MPOrpiBaHHS 1 HAJNArOPKYIOTh HOro 3a JomoMoror OydepHux po3uuHiB. g 1poro 0yino B3ATO
Tpu Buau OydepHux po3umHiB 3 BigmosigHo ix pH: pH(1) = 1,68, pH(2) = 6,86 i pH(3) = 9,18.
[Tpunan nanaromxysanu 3a (1) 1 (3) po3unHamu, a (2) — nepeBipOUYHHU.

[Ticns HamaromkeHHs npuiany BuMiproBasu pH pos3umniB. Ilepen KOKHUM BHMIpIOBaHHSIM Ha
NpUIaal BCTAHOBIIOBAIM TEMIIEPATypy pO3uYMHY. BumipsBim o00'em, mpu sIKOMy criocTepiraiach
pi3ka 3MiHa mTOTeHHiany (CTpUOOK THUTPYBAaHHS), MPOBOAWIM TOYHE TUTPYBAHHSA, IJIsI YOTO
JI0JIaBaJId Maiyke BeCh HEOOX1THHMI 00'eM TuTpaHTa (Ha 1,5-2 MJI MEHIIE), a MOTIM JIOJar09Yd HOTro
MasleHbKUMH TiopiiisivMu (110 0,05 mit 3 MiKpoOIOPETKH) 710 TOCSITHEHHS Pi3KOi 3MiHM MOTEHINiay Ta
11 IeSKUI Ha/UTHIIOK.

BimoMocTi mpo BiITHOCHY BETWMYHMHY OCHOBHOCTI B OyJb-SIKOMY pSli CHOJYK MAalOTh BayKJIMBE
3Ha4yeHHs, 00 HaBITh HaliMEHIIa 3MiHAa OCHOBHOCTI CTBOPIOE CUJIBHHMM BIUIMB Ha CTYMiHb 10HI3aIlil
pedoBUHH IpH JaHOMY pH.

B pesynbTari mpoBeaeHNX AOCHIKEeHb OYIM BU3HAUEHI KOHCTAHTH 10HI3aIlli 010JI0T1YHO aKTUBHUX
PEYOBUH MOXIAHUX XIHOMIHY Ta aKpUJUHY, CHHTE30BaHUX Ha kadeapi ximii 3HY.

3a OTpUMaHUMH JaHMMHM Oynu TOOyJOBaHI IHTerpajbHI Ta JUQepeHliadbHl  KpUBI
MOTEHILIIOMETPUYHOTO TUTPYBaHH: (puc. 2, 3).

w—*—"_"_r./f
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YV, nn

Pucynok 2 — [aTerpanpHa KpuBa TUTpYBaHHS 2-arieTamifno-2-(akpuanH-9-11Tio) eTaHOBOT KUCIOTH
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Pucynox 3 — JludepenmiiiHa KpuBa THTpPYBaHHS 2-areramino-2-(akpuauH-9-iITio) eTaHoBOi

KHCJIOTH

B pesynbrari npoBeaeHUX AOCHIKEHb Oy BU3HAYEH! KOHCTAHTH 10H13aIlil 010710T1YHO aKTUBHUX
HOBOCHHTE30BaHMX MOX1THUX X1HOJIIHY Ta akpuaAuHy. JlaHi 3aHeceHi 10 Tadu. 1.

Tabmunsg 1 — KoHcranTu 10H13a1ii MOX1IHUX X1HOJIIHY Ta aKPUAUHY

Ne Cnonyka
3/m pKay pKay

1 2 3 4

1 1-(5,8-mtumeTokcu-2- 3,67 2,72

METHIIX1HOJMIH-4-
uITiO)ITpONIaH-2-0H
2 2-aneramino-2- 5,0 8,1
(akpuanH-9-
1JITi0)eTaHOBa KHCIIOTA

Jns peuoBunn 2-(5,8-nuMeToKCH-2-METUIIXiHOJIH-4-11Ti0) eTaHoBOT kucinoTu pKag = 3,67, pKa; =
2,72. 3nauenns pKa; Bianmosinae rereporukimigHoMy Hitporeny (y mopiBHsSHHI 3 XiHOmiHOM pKa =

9,13), 3nauenns pKap Bianosigae kapOOKCUIBbHINA rpymi eTaHOBOI KuciIoTH (pKa eTaHoBOT KMCIOTH
4,76).

s pedoBuHH 2-arnetamino-2-(akpuauH-9-intio) eranoBoi kucmotu pKa; = 5,0, pKa, = 8,1.
3nauenHss pKa; BignoBigae kKapOOKCHIBHIN Tpymi HUCTEIHY (Y MOPIBHSIHHI 3 KapOOKCHIBHOIO
rpymnoro yrcroro mucreiny pKa = 1,71), snadenns pKa; Bianosinae rereporukiaiunomy Hitporeny
(y mopiBHsiHHI 3 akpuauHOM pKa = 8,4).
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Jlnst cionyku 1 OCHOBHICTH reTeponukiaidyHoro HiTporeHy y MHOpIBHSHHI 3 YHUCTUM XiHOJIIHOM
3MEHIINJIACh, KUCIOTHICTh KapOOKCHIIbHOI Tpynu — 30imbinmiack. Ha umcenpHe 3HaueHHs pKap
3HAYHO BIUIMBAIOTh METOKCHTPYITH B TIOJIOXKEHHSX 5, 8.

3a nornomororo komit toTepHoi nmporpamu ACDI — lab st cnionyku 1 6ynu po3paxoBaHi TeOpeTHYHI
3HauenHs pKa: pKa;=3,93+0,50; pKa,=2,86+0,10.

Jist croiyku 2 OCHOBHICTH TeTepouuKIiyHOro HiTporeHy y MOpIiBHSHHI 3 YUCTHM aKpHUIAWHOM
3MEHIIMIACh, KUCJIOTHICTh KapOOKCHIIBHOI TPy LUCTEIHY — 3MEHIIHIIACK.

EnexTpoHOoakuenTopHi 3aMiCHUKU 301IbIIYIOTh KUCIOTHICTh, a €JIEKTPOHOJIOHOPHI — 3MEHIIYIOTb.
BrimB  €eKTpOHOAKIENTOPHUX 3aMICHUKIB TOB'SI3aHUM 3 11X 3IATHICTIO JEJIOKalli30ByBaTH
HETaTUBHHWI 3aps] 1 TUM camMUM CTa0LTi3yBaTH CHOpsDKEHY OCHOBY (aHioH). Brums
€JICKTPOHOJJOHOPHUX 3aMICHUKIB MPU3BOAMTH 10 Aectadimzanii aniona [10,11]. EnexrpomonopHi
3aMiCHHUKH 30UTBIIYIOTh CIEKTPOHHY TYCTUHY B OCHOBHOMY IICHTPI 32 PaXyHOK BIUTHBY €()eKTHBHOI
CIIEKTPOHETaTHBHOCTI 3aMiCHUKA Ta MIPU3BOJAATH 10 30iIbIIcHHS ocHOBHOCTI [12,13].

OTxe, 3MEHIIEHHS OCHOBHHX BIIACTHBOCTEH TreTepouukiiuHoro Hitporeny BigOyBaeTbcs mif
BIUIMBOM €JICKTPOHOAKIIEIITOPHOT'O 3aMiCHHKA, — KapOoKcuiibHOI rpymu (-I-edexr) [14].

BUCHOBKUA
1. OCBOEHO METOOMKY BU3HAYEHHsSI KOHCTAHT 10Hi3allil HITPOT€HBMICHHUX T€TEPOLUKIIUHUX
CTIOJTYK.
2. BusHayeHi koHCTaHTH 1oHI3amii OIlOJOrIYHO AKTUBHUX HOBOCHUHTE30BAHUX  ITOXITHHUX

XIHONMIHY Ta akpuiuHy: s pedoBuHU 2-(5,8-1MMETOKCH-2-METHIXIHOMIH-4-1JITI0)eTaHOBOT
kucnotu pKa; = 3,67, pKap = 2,72 2-aneramifno-2-(akpuauH-9-intio) etanoBoi kuciotu pKa;=5,0,
pKa; = 8,1.

3. 3a pgonomororo komm totepHoi mporpamu ACDI — lab Oymu pospaxoBani TeopeTnuHi
3HayeHHs pKa.

4, BusHaueHo 3aeKHICTh YMCEIbHOTO 3HAYeHHS KOHCTAHT 10H13a1lii Bil CTPYKTYPHU PEYOBUHHU:
€JIEKTPOHOAKILIETITOPHI ~ 3aMICHUKKM  3MeHIIyloTh  pKa  (30UIbLIYIOTH  KUCJIOTHICTB), a
€JIEKTPOHOJOHOPHI — 301bI1YI0TH pKa.

KirodoBi ciioBa: HITPOr€HOBMICHI CIOJYKH, IOTEHIIOMETpisi, KOHCTAHTHU 10HI3aIlli, XIHOJIH,
aKpUIUH.
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