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Using on-line services and the ChemBioOffice2014 software package the values of the partition coef-
ficients of some N-R-amine derivatives have been calculated. To identify the quantitative relationships
and select the optimal algorithm of calculations the correlation and regression analysis of the values
obtained has been conducted. Statistically significant values of correlation for the partition coefficients
calculated have been determined. It has been shown that it is advisable to use the value AlogPs for

further application.

Lipophilicity is one of the criteria for assessing the
similarity of synthetic substances and drugs, and it af-
fects the biological activity of substances [9, 13, 14]. The
partition coefficient of n-octanol-water (logP) characte-
rizes physicochemical properties of substances in solu-
tions and is used to simulate their behaviour in the body
[3, 14]. Distribution and redistribution of substances bet-
ween lipophilic (fatty) and aqueous phases are part of
biological processes, in particular transmembrane trans-
port through lipid layers [11]. Hydrophobicity plays an
important role in determining distribution of a substance
in the body after absorption, its metabolic rate and elimi-
nation. The hydrophobic effect is essential for binding
of drugs with their receptors [13].

The ability to predict biological properties of com-
pounds through their lipophilicity allows to optimize the
search for new drugs and is often included in equations
for calculations of the quantitative structure — activity
relationships (QSAR) [16].

The value logP is experimentally determined by the
classical method of measuring distribution of organic com-
pounds between the non-polar phase and water [14] using
chromatographic [18], electrochemical [23] and other methods.

However, experimental methods to determine logP
are time-consuming and expensive, and the values ob-
tained often differ due to the influence of many factors.
Therefore, today a significant number of algorithms for
theoretical calculations of values logP implemented us-
ing the appropriate software [5, 6, 8, 17, 24, 25].

The values of the partition coefficients of n-octanol-
water experimentally obtained with the values theore-
tically calculated by different algorithms (AlogPs, IAlogP,
ClogP, miLogP, logP,,.win» Xl0gP3, etc.) were compa-
red for 193 substances [19] and more than 96 000 com-
pounds (including databases of Nykomed and Pfizer) [15].
In both studies the experimental data better correlate with
the methods of AlogPs, xlogP3, logP, ., win-

Attempts to achieve proportionality of results of the
theoretical calculation methods of prediction and the expe-
rimental determination of lipophilicity of organic compounds
are still relevant in modern scientific studies [1, 16, 22].

The aim of this work is to determine the mutual cor-
relation of the values of the partition coefficients in the
series of some functional derivatives of N-R-amines (1-21)
calculated by different algorithms.

Materials and Methods

Taking into account the data [15, 19] we used the
available free on-line methods xlogP3 [25], AlogPs [6]
for calculations of the partition coefficients, and the
ChemBioOffice2014 software package, in particular
ChemBioDrawUltra 14.0 (CBDU14) and ChemBio3DUltra
14.0 (CB3DU14) [7], for calculations of logP and ClogP
(Table).

In total, the statistical sample included the compari-
son of 6 values of the partition coefficients calculated
for 21 compounds. During the statistical processing of
the research results when analysing the sample with the
length of 21 cases the values of the Pearson correlation
coefficient, which is more than 0.40 (p<0.05), is consi-
dered to be statistically significant [2].

Calculations of correlations of the values of the par-
tition coefficients calculated for compounds 1-21 were
performed using the STATISTIKA 8 software [4, 21].
According to the requirements of mathematical statis-
tics the correlation coefficient indicates the close rela-
tionship between the values: at values less than 0.3 — the
relationship is absent, in the range of 0.3-0.7 it is me-
dium, more than 0.7 — it is strong [10, 20].

Results and Discussion

As can be seen from Table, almost all compounds are
characterized by negative values of the partition coef-
ficients; probably it is due to the presence of the polar
moiety — substituted Nitrogen atom in their structure.
Increase of numeric values, and hence lipophilicity, is
observed in the case of increase in the number of non-
polar substituents (alkyl substituents or the phenyl nuc-
leus in compounds 19-20). Glycine (12), for which the
calculated values (excluding logP) agree with the expe-
rimental ones [12], and its alkyl substituents (13, 16) are
characterized by the maximum values of hydrophilicity.
It can be also explained by the considerations previously
mentioned.
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Table
Structures and the values logP calculated of compounds 1-21
logP logP ClogP ClogP
No. Structure AlogPs xlogP3 CBDU14 | CB3DU14 | CBDU14 | CB3DU14
1 NH, -0.73 -1.2 1.2
2 CH,NH, -1.06 -0.71 -0.65 -0.57 -0.664 -0.664
3 CH,CH,NH, -0.2 -0.35 -0.32 -0.32 -0.135 -0.135
4 HOCH,CH,NH, -1.53 -1.31 -1.17 -1.31 -1.295 -1.295
5 (CH,),NH, -0.53 -0.20 -0.13 -0.134 -0.518 -0.518
6 (CH,CH,),NH 0.76 0.58 0.54 0.50 0.54 0.54
7 (HOCH,CH,),NH -1.41 -1.43 -1.17 -143 -1.463 -1.463
8 (CH,);N -0.14 0.26 0.24 0.27 0.018 0.018
9 (CH,CH,),;N 157 1.45 1.26 1.44 1.605 1.605
10 (HOCH,CH,);N -1.38 -1.00 -1.31 -2.218 -1.228 -1.228
11 (CH,),N* -1.59 0.28 -4.856 -4.856
(0]
12 HZNA[/ -3.34 -3.21 -1.39 3.0 -3.210 -3.210
OH
HN 0
13 J X -3.24 -3.73 -0.97 -2.296 -2.811 -2.811
HO
PN 0]
O
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PN O
15 " /)NAO(H -1.94 -130 -3.747 -3.747
HO'
O
16 -3.06 -2.78 -0.87 -1.275 -3.124 -3.124
-NH OH
O
17 N on -1.70 -2.91 -0.49 06 -2.368 -2.368
(0]
18 oy -1.90 0.13 4173 4173
/ ~
19 @J/N_%o 139 1.26 15 15 0.224 0.224
HO
!
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E
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ClogP CB3DU14

Scatterplot: ClogP CBDU14 vs. ClogP CB3DU14
ClogP CB3DU14 = 0.0000 + 1.0000 * ClogP CBDU14
Correlation: r = 1.0000
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Fig. 1. Correlation of ClogP CBDU14 and ClogP CB3DU14.

Analysis of the results of statistical processing indi-
cates that the coefficients of lipophilicity calculated by
different algorithms for compounds (1-21) correlate (%)
with each other in a different way and are statistically
significant (Fig. 1-11).

It can be noted that the algorithms for calculating logP
in ChemBioDrawUltra 14.0 and ChemBio3DUltra 14.0
do not allow to determine a numeric value for ionic com-
pounds (11, 18, 21), and compounds that do not contain
Carbon atoms (in our case NH; — compound 1) (Table).
The latter is observed for calculation of AlogPs. It should
also be noted that the values ClogP calculated by Chem
BioDrawUltra 14.0 and ChemBio3DUltra 14.0 are ab-
solutely the same (r = 1.000) unlike the values logP simi-
larly obtained where the correlation is slightly less
(r=0.91745) (Table, Fig. 1, 2).
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Scatterplot: logP CBDU14 vs. logP CB3DU14
logP CB3DU14 = -.3037 + 1.4241 * logP CBDU14
Correlation: r = .91745
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Fig. 2. Correlation of logP CBDU14 and logP CB3DU14.

Scatterplot: AlogPs vs. xlogP3
xlogP3 =.13720 + .92774 * AlogPs
Correlation: r = .77988
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Fig. 3. Correlation of AlogPs and xlogP3.
Scatterplot: AlogPs vs. logP CB3DU14
logP CB3DU14 = .12976 + .85092 * AlogPs
Correlation: r = .84752
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Fig. 5. Correlation of AlogPs and logP CB3DU14.
Scatterplot: xlogP3 vs. logP CBDU14
logP CBDU14 = .20729 + .42862 * xlogP3
Correlation: r = .73883
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Fig. 7. Correlation of xlogP3 and logP CBDU14.
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Scatterplot: AlogPs vs. logP CBDU14
logP CBDU14 = ,25179 + ,54474 * AlogPs
Correlation: r =,84219
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Fig. 4. Correlation of AlogPs and logP CBDU14.
Scatterplot: AlogPs vs. ClogP CBDU14
ClogP CBDU14 =-.4043 + 1.0192 * AlogPs
Correlation: r = .82057
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Fig. 6. Correlation of AlogPs and ClogP.
Scatterplot: xlogP3 vs. ClogP CBDU14
ClogP CBDU14 = -1.103 + .48852 * xlogP3
Correlation: r = .46753
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Fig. 8. Correlation of xlogP3 and ClogP.
Scatterplot: xlogP3 vs. logP CB3DU14
logP CB3DU14 = .15632 + .75213 * xlogP3
) Correlation: r = .83523
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Fig. 9. Correlation of xlogP3 and logP CB3DU14.
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Scatterplot: logP CBDU14 vs. ClogP CBDU14
ClogP CBDU14 = -.7367 + 1.0696 * logP CBDU14
Correlation: r =.75615

Scatterplot: logP CB3DU14 vs. ClogP CBDU14
ClogP CBDU14 = -.5358 +.71318 * logP CB3DU14
Correlation: r = .78263
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Fig. 10. Correlation of logP CBDU14 and ClogP. Fig. 11. Correlation of logP CB3DU14 and ClogP.
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Fig. 12. The relationship of values of the partition coefficients calculated by different algorithms.

The maximum values of correlations that are con-
sistent with the published data [15, 19] are observed in
cases of AlogPs and logP CBDU14 (r = 0.84219), as
well as AlogPs and logP CB3DU14 (r = 0.84752) (Fig.
4, 5, respectively). Somewhat smaller values are in the
cases of xlogP3 and logP CB3DU14 (r=0.83523) (Fig. 9),
as well as AlogPs and ClogP (r=0.82057) (Fig. 6). The mi-
nimum correlation was in the case of xlogP3 and ClogP
(r=0.46753) (Fig. 8). Other combinations occupied the
intermediate values within the range of 73-78%: AlogPs
and xlogP3 (r = 0.77988), xlogP3 and logP CBDU14
(r=10.73883), logP CBDU14 and ClogP (r = 0.75615),
logP CB3DU14 and ClogP (r=0.78263) (Fig. 3, 7, 10, 11).

These combinations of the Pearson correlation coef-
ficients and indicators of significance indicate the reli-
ability of the graphs and equations shown in Fig. 1-11.

The position of the curve the values AlogPs theore-
tically calculated in relation to the results of other cal-
culations of the partition coefficients (Fig. 12) may in-

dicate the use of the optimally averaged algorithm of
their determination.

Therefore, the results of our study allow to propose
the values AlogPs obtained for further application when
determining QSAR, as well as the degree of its manifes-
tation among N-R-amine derivatives for planning a targe-
ted search biologically active substances in this series.

CONCLUSIONS

1. Using on-line services and the ChemBioOffice2014
software package the values of the partition coefficients
of some N-R-amine derivatives have been calculated.

2. To identify the quantitative relationships and se-
lect the optimal algorithm of calculations the correla-
tion and regression analysis of the values obtained has
been conducted.

3. Statistically significant values of correlation for
the partition coefficients calculated have been determi-
ned. It has been shown that it is advisable to use the
value AlogPs for further application.
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KINTbKICHI CNIBBIOHOLWEHHA PO3PAXOBAHUX KOE®ILUIEHTIB PO3NoOAiny y pAay
®YHKUIOHATIbHUX NOXIAHUX N-R-AMIHIB

M.KO.lNonik, O.C.Kpuckkie, A.M.KomicapeHko, O.B.KonicHuk, K.I.[JyOka

Knroyoei cnoea: koegpiyieHm po3nodiny; po3paxyHkosi Memoodu, kopensuis; N-R-amiHOMoxiOHI

3 sukopucmaHHsIM OH-naliH cepsicie ma rpoepamHoz2o nakemy ChemBioOffice2014 pospaxoeaHi
3Ha4YeHHs KoegbiujeHmig po3nodiny deskux N-R-amiHOMOXiOHUX ma 3 MemOK BUSIBNIEHHST KillbKICHUX
cniggidHoWeHb i BUBOPY ornMuMasibHO20 an2opummy po3paxyHKie rnpoeedeHo KopensuitiHo-peape-
CiliHUU aHarni3 odepxxaHux 3Ha4eHb. BcmaHoeneHi cmamucmuyHO O0CMOBIPHI 3HaYEeHHST Kopensauii
po3paxosaHux KoegbiyieHmig po3nodifly ma rnokasaHo, wo 0151 nodasibuio2o 8UKOPUCMaHHS Ooyirb-
HO 8uKopucmosysamu 3Ha4eHHs1 AlogPs.

KOINMUMYECTBEHHbBIE COOTHOLWUEHUA PACCYUTAHHbLIX KOQ®PDPULIMEHTOB
PACNPEQENEHUA B PAQY ®PYHKUUOHAIBbHbLIX MPOU3BOAHbLIX N-R-AMUHOB
H.FO.lNnonuk, O.C.Kpbicbkue, A.H.KomuccapeHko, E.B.KonecHuk, K.U.[ydka

Knroyeenle croea: KoaghchuyueHm pacrnpedeneHusi; pacdemHbie Memoobl;, KOPPETsyuss;
N-R-amuHonpou3800HbIe

lpu ucronb3o8aHuUU OH-n1aliH cepe8ucos U npozpammHozo nakema ChemBioOffice2014 paccyumaHbi
3HaYeHuUs1 KoaghuyueHmMos pacripedeneHus Hekomopbix N-R-aMuHOMpPou3800HbIX U C UErbHo 8bIsi8-
JIEHUSI KOJTUYECMBEHHbIX COOMHOWeHUU U 8bibopa onmumarbHO20 afieopumma pacyemos rnposedeH
KOpPensiyuoHHO-peepecCUOHHbIU aHanu3 rnosy4yeHHbIX 3Ha4eHull. YemaHoerneHbl cmamucmuyecKu
00CmoBepPHbIe 3HAYEHUST KOPPEensyuu paccyumanHbIX KoaghghuyueHmos pacripedenieHus U rnokasa-
HO, Ymo 01 QanbHeluie20 Ucronb308aHUs UesiecoobpasHo ucnoib3oeame 3Haq4eHue AlogPs.



