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The reactivity of substituted 5,7-dichloro-9-hydrazine acridine that exhibit various pharmacological ac-
tivity by studying acid-base equilibria in the ethanol-water binary solvent (50 Mol % ethanol) at 25°C
using the method of potentiometric titration has been investigated. The values pK of the corresponding
conjugate acids obtained for 7 compounds indicate that these compounds are very weak bases. Ana-
lysis of the impact of the nature and position of substituents in the heterocycle on the strength of the
corresponding conjugate acids has shown that the acceptor substituents weaken basicity of 5,7-dli-
chloro-9-hydrazine acridine, and donor substituents cause the opposite effect. The quantitative asses-
sment of the influence of substituents in the molecule by the Hammett equation within the principle
of linearity of free energies with convincing statistical parameters has shown a low sensitivity of the
reaction centre to structural changes in the molecule of 5,7-dichloro-9-hydrazine acridine. Using the
correlation equation and the value pKg,+ experimentally obtained for 1-CH, substituent the o-constant
of this substituent: o(1-CH,) = 0.056 has been determined. The Hammett correlation equation is used
to predict the acid-base properties of substituted 5, 7-dichloro-9-hydrazine acridines and the molecular
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design of more active pharmacophores.

Substituted 9-hydrazine acridines exhibit the antimic-
robial, antihypoxic, analgesic activity [3, 5, 6, 9-11] and
are precursors for the synthesis of their various deriva-
tives with new pharmacological properties. Therefore,
the study of their reactivity is of undoubted scientific and
practical interest since it allows optimizing the ways of
their synthesis and predicting the biological activity.

Materials and Methods

The synthesis of substituted 5,7-dichloro-9-hydrazine
acridine (1-7) was carried out according to the method [11],
their physicochemical parameters are shown in Table.

The ionization constants of the compounds under re-
search were determined by the method of potentiometric
titration [1, 7, 17] in the ethanol-water binary solvent
(50 Mol % ethanol) at 25°C. These constants are given
in Table.

The study of acid-base equilibria was carried out by
the method [8]. The titrant was 0.01 M aqueous solution
of HCI. The concentration of the titrated solutions was
0.005 Mol-dm™ at the semineutralization point. Poten-
tiometric titration was performed on an EB-74 ionomer
with glass (ESP-43-074) and silver-silver chloride elect-
rodes at 25°C. The experiment was performed in tripli-
cates and processed in accordance with the requirements
of'the SPhU [2]. The correlation analysis was conducted
by the method of mathematical statistics (the confidence
probability — 0.95) [2, 8].

To prepare the mixed solvent the CO,-free bidistil-
late and ethanol were used.

Results and Discussion

The reactivity of substituted 5,7-dichloro-9-hydra-
zine acridine of this isostructural series was studied in re-
versible conditions. lonization of NH-acids conjugated
with substituted 5,7-dichloro-9-hydrazine acridine was
studied according to the equation (Scheme).

The preliminary experiments have proven that on the pH —
f (Vo) plot there is only one point of intersection that coin-
cides with the literature data [4, 12-15] about protonation of
9-hydrazine acridine only on the heterocyclic nitrogen.

The data in Table indicate that the compounds studied
are very weak bases in contrast to substituted 9-amino-
acridines [12]. This suggests the lack of resonance stabi-
lization of the cation of 9-hydrazine acridine due to the
isolating effect of the imino group. The introduction of
acceptor substituents increases the positive charge at the
reaction centre, therefore, the strength of conjugate acids
with the acceptor substituent (2-NO,, 4-NO,) regularly
increases compared to the unsubstituted acid (the strength
of the corresponding base reduces). Donor substituents
cause the opposite effect.

NHNH,

cl Cl

Scheme
where: R = -H, 1-CH,, 2-CH,, 3-CH,, 4-CH,, 2-NO,, 4-NO,,.
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Table
The properties of substituted 5,7-dichloro-9-hydrazine acridine
NHNH,
cl NN
—R
NT
cl
e
S Found,% Calc.,%
o Yield, o +
g. R % M. p., °C Mol. formula pKsy
S C N C N H
1 H 78 175-178 | 56.37 15.18 2.92 C,3HgCLN, 56.34 | 15.16 | 2.91 4.11£0.02
2 | 1-cH, | 75 | 190-193 | 5753 | 1440 | 377 | C,H,CIN, | 5755|1438 | 3.79 | 4.15+0.03
3 | 2cH, | 77 | 204-205 | 5758 | 1441 | 380 | C,H,CIN, | 5755 | 1438 | 3.79 | 4.15+0.02
4 | 3cH, | 74 | 214217 | 5759 | 1436 | 378 | C,H,CIN, | 5755 | 1438 | 3.79 | 4.14+0.01
5 | 4CH, | 75 | 185-188 | 5751 | 1433 | 377 | C,H,CLN, | 5755 | 1438 | 3.79 | 4.13+0.01
6 | 2No, | 72 | 238241 | 4829 | 1738 | 250 | C,H,CLN,O, | 4832 | 17.34 | 2.49 | 3.74+0.02
7 | 4NO, | 73 | 220-223 | 4830 | 1737 | 248 | C.H,CLN,O, | 4832 | 17.34 | 249 | 3.79+0.02
The quantitative assessment of the influence of sub- 4,2
stituents in the molecule of 5,7-dichloro-9-hydrazine acri- 415 -
dine was carried out by the Hammett equation within the it
principle of linearity of free energies. '
Correlation occurred with all data except pKy,;+ (1-CH,). 4.05 1
For this substituent the c-constant is absent. The corre- 41
lation equation obtained has reliable statistical parame- 3,95 -
ters, indicating the reliability of prediction: 3.9
pKgy = (4.11+0.04) — (0.72+0.01) - © 3,85 -
n=6 r=0.998 s=0.054. 38
The reaction constant p in the equation is small by 3,75 - .
the absolute value (p = 0.72), and it indicates the low —37 : : 2:NO, .
sensitivity of the reaction centre to structural changes in -0,2 0 0,2 0,4 0,6
the molecule of 5,7-dichloro-9-hydrazine acridine. Fig. The plot of pKg,+ — f(0) for substituted 5,7-dichloro-9-hydrazine
The plot of pKy,;;+ — f(o) is linear (Fig.) acridine.

Using the correlation equation and the value pKj,+
experimentally obtained for 1-CH; substituent the 6-con-
stant of this substituent (Table) — 6(1-CH,) = 0.056 was
determined.

It is interesting to note that the reaction constant p
for substituted 5,7-dichloro-9-hydrazine acridine within
the experimental error coincides with p for substituted
9-aminoacridine [16], it indicates a single mechanism of
electronic effects of substituents on the reaction centre.

CONCLUSIONS

1. The reactivity of substituted 5,7-dichloro-9-hydra-
zine acridine has been studied in reversible conditions by

investigating acid-base equilibria of conjugate acids in the
mixed ethanol-water solvent (50 Mol % ethanol) at 25°C.

2. The impact of the nature and position of substi-
tuents in the heterocycle on the strength of the corres-
ponding conjugate acids has been analyzed.

3. It has been proven that the acceptor substituents
weaken basicity of 5,7-dichloro-9-hydrazine acridine, and
donor substituents cause the opposite effect.

4. The Hammett correlation equation with convin-
cing statistical characteristics has been determined, it is
used to predict the acid-base properties of substituted
5,7-dichloro-9-hydrazine acridines.
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PEAKUIAHA 30ATHICTb APOMATUYHUX TA FTETEPOLUMKNIYHUX NOXIAHWUX TAPA3UHY.
VII. KWCITOTHO-OCHOBHI BIIACTUBOCTI 3AMILLEHUX 5,7-AUXITOPO-9-NAPASUHOAKPUANHY
A.O.[eessmkiHa, O.M.CeeyHikoea, C.B.KonicHuk, H.l1.Ko63ap, O.®.BiHHUK

Knroyoei crioea: 3amiwieHi 5, 7-Ouxrnopo-9-eidpa3uHoakpuduHy; peakyitiHa 30amHicme; KopensuyitHe
pieHsHHS [ammema

LocnioxxeHa peakuiliHa 30amHicmb 3amilieHux 5, 7-0uxriopo-9-2i0pasuHoaKkpUdUHy, WO Mposiesiomb
Pi3HOMaHIMHy ghapmMakono2iyHy akKmugHICMb, WITSIXOM 8UBYEHHST KUC/IOMHO-OCHOBHUX pigHosagz y biHap-
HOMY PO34UHHUKY emaHor-eoda (50 mornbHUx % emarory) npu 25°C memodom nomeHyiomempuy-
Ho20 mumpysaHHs1. O0epikaHi 3Ha4yeHHs1 pK 8i0nogidHUX cripsixxeHuUX Kucom 0115 7 criofnyk cgidyams,
W0 ui crionyku € genibMu criabkumu ocHogamu. AHari3 ernniusy rpupoou i MOfOKeHHs1 3aMICHUKI8 Y
2emepoyuKIi Ha cusy 8i0nosiOHUX CIIPSXKeHUX KUCIIOm foKa3as, W0 akuernmopHi 3aMiCHUKU rocsia-
6s11010Mb OCHOBHICMb 5, 7-0Uxs10p0-9-2i0pa3uHoakpUdUHY, a OOHOPHI YUHSIMb MPOMUIIEXHUU 8r/Iu8.
KinbkicHa ouiHka erusy 3aMiCHUKI8 y MOMEeKysli 3a PieHSIHHSAM [ammema y mMexxax npuHyuny niHitHoc-
mi 8inlbHUX eHepeaili 3 NEPEKOHIUBUMU CMamuCmuYHUMU fapamMempamu rokasasna HU3bKy 4ymiiu-
sicmb peakuiliHo2o yeHmpy 00 cmpyKkmypHUX 3MiH y Monekyni 5,7-0uxiopo-9-2idpa3uHoakpuOuHy.
3 sukopucmaHHsM 00epxXaHO20 KOPEAUiiIHO20 PiBHSIHHS | eKcriepuMeHmarbHO 00epXaHo20 3Ha-
yeHHs1 pKg+ Ons 1-CH, 3amiujeHo20 su3HavyeHa O-KoHCmaHma Upboeo 3amicHuka: o(1-CH,) = 0,056.
KopensuitHe pieHsHHSI [amMmMema sukopucmogyembcs 015 MPO2HO3Y8aHHS KUC/IOMHO-OCHOBHUX
ernacmueocmel 3amiweHux 5, 7-0uxs1opo-9-2idpa3uHoakpuduHie ma MoneKynspHo20 dusaliHy binbu
aKkmueHux ¢hapmakocghopis.

PEAKLUMOHHAA CNOCOBHOCTb APOMATUYECKUX U TETEPOLIMKITUYECKUX
NMPOU3BOOHBLIX TMOPA3UHA. VIl. KWCITOTHO-OCHOBHBLIE CBOVUCTBA 3AMELLEEHHbIX
5,7-AUXINOP-9-TMOPA3NHOAKPUOUHA

A.A.[JeesimkuHa, E.H.CeeyHukoea, C.B.KonecHuk, H.l[1.Ko63apb, A.®.BUHHUK

Knroveenle criosa: 3ameweHHble 5, 7-0uxiop-9-eudpa3uHoakpuduHa; peakyuoHHast CriocobHOCMb;
KoppersyuoHHoe ypasHeHue avmema

UccredosaHa peaKyUoHHas criocoObHOCMb 3amMeueHHbIX 5, 7-0uxnop-9-eudpa3uHoakpuduHa, rnposie-
NAWUX pa3HoobpasHyo chapMaKko0au4yecKyo akmueHOCMb, Mymem U3y4yeHusi KUC/I0MHO-0CHO8-
HbIX pagHogecul 8 buHapHOM pacmeopumersie amaHor-goda (50 monbHbIX % 3maHona) rpu 25°C
MemoOOM NMoMeHyUOMempu4ecko2o mumposaHusi. [ony4yeHHble 3Ha4yeHUs1 pK coomeemcmeyowjux
COMPSKeHHbIX Kucrom 0nsi 7 coeOuHeHUl ceudemernibcmayrom, 4Ymo 3mu cOeOUHEeHUSs S6Msimcs
crabbiMu OCHOBaHUSIMU. AHaruU3 &rusiHUST pUpoOkl U MOMIOXKEHHS 3aMecmumeriel 8 2emepoyuKIie Ha curly
coomeemcmeyowux COMnPsKeHHbIX KUCI0m r1oKa3arl, Ymo akyenmopHble 3amecmumesnu ociabns-
rom ocHogHocmb 5,7-0uxsiop-9-audpa3zuHoakpuduHa, a dOHOPHbIE OKa3bi8arom MPoMuUBOIONIOXHOE
enusiHue. KornudecmeeHHasi oueHka enusiHusi 3amecmumerieli 8 Mosiekysie rno ypasHeHuro ammema 8
pamMkax npuHyuna auHeldHocmu c80600HbIX 3Hepaull ¢ ybedumeribHbLIMU cmamucmu4ecKuMuU napa-
Mempamu riokasarsna HU3KyH 4y8CmeumesibHOCMb PeaKyUOHHO20 UeHmpa K CmMpyKmypHbIM U3MeHe-
HusiM 8 Mornekyrne 5, 7-0uxnop-9-eudpasuHoakpuduHa. C ucronb308aHUEM 07TyYEHHO20 Koppensayu-
OHHOZ0 ypasHeHUs U IKCrepuMeHmarbHO orpedeneHHo20 3Haq4eHusi pKy,+ 0nsa 1-CH, 3ameweHHo20
onpedeneHa 0-KoOHcmMaHma amozao 3amecmumerns: o(1-CH,) = 0,056. KoppensyuoHHoe ypasHe-
Hue Mammema ucnonb3yemcs 0715 PO2HO3UPOBaHUS KUC/TOMHO-0CHOBHbIX €80LUCME 3aMeleHHbIX
5, 7-0uxrop-9-2udpa3uHoakpuOUHO8 U MOJEKYsspHO20 Ou3aliHa boree akmueHbIX chapmMakoghopos.



