
   
. 2002. 573. . .9(32) 

53  

615.015.11  

 
 

 
 

 
© 2002  . . , . . , . . , . .

 
        

-    
.    - 

.       -   
.     -      

 

- .    
-  ( )    (ab initio)     

.       

- ( -
, , lg P )   ,         

[1,2].  -        
-         
-   

,     .   -         
-  

[3].   - ,  - 
,     , -

, . 

 

           
-   

.     -        
.

 

    

 

         

-

 

,       . -            

[2,4].      , - , 

 

 

 

      
.    

,    -     
(  ) ,      .  

,     N    i-  -     
j nij ,     ( lg jP ) - 

: 

1 1 2 2lg j j j Nj NP n n n ,                              (1)  

i

 

     

.          
,         

.           
-    

[5].          

,       ,     
.  , ,        

( .,  [4]).

 

  

 

     
-

,   ,     .          
( ) [6].    

,   ,   -



. . , . . , . . , . .

  

54

 
 

 
,       - 

,     . .          
- .   (R)   

:

 

1
2

( , )

( )i j
i j

R ,                                           (2)  

i

 

 

j

  

    

,        

. -  ( DI )     
: 

2logi i
D

i

n n
I

n n
,            i

i

n n .                                 (3)      

[7].     ,  in

  

    
,   i ,  n

  

 .   

DI

 

     
.  -            

.             
R, DI

 

    ( cN )   

 

:

 

( )lg 1.035 0.477 0.375 0.757top c DP N R I ,  

=0.074,  . .=0.986.      

1.   -   
-   
-  
.  

( )lg topP ,  , -   

- 
.

 

    

 

  

, ,     
-

,  -      

-         

G,  -     

.        
-        

( oG )   ( G ).  -
,     - 

: 

lg
2.3
oG G

P
RT

,     (4)  

T

  

,  R

  

-  
.  

1.      
. ( ( )lg topP

 

  

,     
; (exp)lg P 

 

- 

)

  

( )

 

DI

 

R

 

( )lg topP

 

(exp)lg P 

2 6 0 1 1.61 1.81 

C5H8 0.637

 

1.414

 

2.42 2.36 

4 10 1.011

 

1.914

 

2.99 2.89 

( 3)3 0.693

 

1.732

 

2.81 2.76 

5 12 1.280

 

2.414

 

3.48 3.39 

( 3)2 - 2 5 1.055

 

1.693

 

3.58 3.77 

( 3)4 0.673

 

2.000

 

3.18 3.11 

6 14 1.490

 

2.914

 

3.93 3.9 

( 3)3 - 2 5 1.044

 

2.354

 

3.80 3.82 

( 3)2 - ( 3)2

 

1.085

 

2.643

 

3.73 3.42 

7 16 1.662

 

3.414

 

4.55 4.66 

8 18 1.809

 

3.914

 

4.75 5.18 

10 22 2.05 4.914

 

5.52 5.01 

12 26 2.243

 

5.914

 

6.24 6.1 

14 30 2.405

 

6.614

 

6.94 7.2 

( 3)3 - ( 3)3 1.075

 

3.25 4.45 3.96 

( 3)3 - 2- ( 3)3

 

1.347

 

3.71 4.96 4.55 



       

55

 
,       -        

.     -             

.       

 

-  
,       .        

-           

( .  [8]). 

 

       -     
.    

,   -  
(   

PCM), ,    -       

,           
-

 

( ).      -  
( )   -   

.   
1,     -

,     .

 

     
(  - 

)     .   -       
. - 

,   ,     , -     
,      

.       ( )    

 

   
,   - 

:

 

0( )H R E ,                                        (5)  

0H

  

    

,  R

  

, -   
.       - 

,    .          
GAMESS  DALTON1.        

-  
( )      -

.         .        
-

:  
: (0) =80, ( ) = 5.2;  

-1: (0) =9.8, ( ) =3.0.   

,   

 

        ,    
,     -

.         -   
2.  ,              

.    -   
( , )    

 

 

 

- 
0.11.    2      (1,3-

) [9].       -
.   lg P =0.2        

lg P = 0.02 (  !), , - ,     
- ( H3 ) ,     

                                      

 

1        . 

   

.1.  ,   

 



. . , . . , . . , . .

  

56

 
- .     

- 
(1- -2,3-
-5, -

, - 
)  

 

0.42.        

.       

,     -  
-

  

- 
-    
-   
-

.   
(ab-initio)  

lg P

 

   

- - 

 

 

(DZV).  -     

- 
( .3).   -   

( , , ) -    
-

.      
-   
.  

,     
-   
-    
- 

, -  

.      
-   
-

- .           

,   -   
.        

,            

-  
,   
,  

.  

                                      

 

2          ,  -   
[9] .

  

 

2.    2  

,   -       

( T =298 ) 

 

( )lg theorP (exp)lg P 

  

2.27 2.15 0.12 

 

3.48 3.37 0.11 

 

1.01 0.9 0.11 

 

0.86 0.75 0.11 

 

N

N

O

O

H3C

CH3

N

N 

0.2 0.02 0.22 

 

N

N

H3C

OH3C 0.65 0.23 0.42 

 

N

O

N

H3C
N

N

CH3

CH3

O 

0.03 0.06 0.03 

 

HN

N
H

O

O

 

1.8 2.0 0.2  

3.    (ab-initio,  
- ,  DZV, T =298 ) 

 

( )lg theorP

 

(exp)lg P

  

 

H4 1.12 1.09 0.03  

C2H2 0.47 0.37 0.1  

C2H4 1.23 1.13 0.1  

C2H6 1.56 1.81 0.25  
CH3-NH2

 

0.56 0.57 0.01  
CH3OH 0.79 0.77 0.02 



       

57

         

.   -    
,      

.            
PCM 

. ,    -     -  
lg P .           

. 

 

1. Hansch C., Leo. A. Substituent Constants for Correlation Analysis in Chemistry and 
Biology, Wiley Interscience, NY. 1979. 339 p. 

2. Leo A.J. Chemical Reviews. 1993. V.93. No.4. P.1281-1306. 
3.  . ., ? . ? , ?  ? ? ? ??. i -
? . 2002. .98. 
4. Rekker R.F. Eur. J. Med. Chem.  Chimica Therapeutica. 1979. V.14. 6. .479-488. 
5.  . .,  . .,  . .,     - 

, -  . 1976. 360 . 
6.  . .  . .68. 6. 1999. .555-575. 
7.       . .: , 1987. 387 c.

 

8. Constanciel R., Tapia O. Theor. Chim. Acta. 1978. 48. .75-85. 
9.  . .,  . . .

 

. . 1978. .57-61.    

2  2002 .

 

Kharkov University Bulletin. 2002. 573. Chemical Series. Issue 9(32). V.V.Ivanov, 
L.P.Loginova, A.S.Mirnaya, O.S.Chernisheva. Theoretical methods for estimating the lipo-
phility of organic molecules. 

The lipophilicity of several model molecular systems were estimated by using both empirical and 
quantum chemistry methods. The empirical method has been based on the calculation of some topo-
logical invariants, which represent the graphs of the molecules. The quantum chemistry method is 
based on the calculation of solvation energy within polarizable continuum model. Numerical results for 
-conjugated systems (PPP approach) and for small molecules (ab initio) demonstrate good agreement 

with experimental data.   


