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EVALUATION OF IvlODIFIED VALENCE MOLECULAR COKNECTTVITY 
I N I E X  FOR CORRELATIONS OF CHROMATOGRAPHIC PARJVIETERS 

Jacek Bojarski and Leszek E k i e r t  

Department of Organic Chemistry 
Nicolaus Copernicus School of Medicine 

30-048 Krakh,  Poland 

ABSTRACT 

Twenty f i v e  data  s e t s  of d i f f e r e n t  chromatographic 
parameters f o r  ba rb i tu r i c  ac id  der iva t ives  taken from 
the l i t e r a t u r e  were cor re l a t ed  with the  modified valence 
connect ivi ty  index, The results show t h a t  more s i g n i f i c a n t  
co r re l a t ions  a re  obtained using the s tandard valence con- 
nec t iv i ty  index f o r  l i q u i d  chromatography techniques. 

IN'RODUCTION 

Molecular connect ivi ty  indices  (1) are widely used 

i n  s t ruc tu re -ac t iv i ty  r e l a t ionsh ip  analyses i n  medicinal 

chemistry ( 2 ) .  There were a l s o  numerous attempts t o  apply 

these topologica l  parameters f o r  a descr ip t ion  of chro- 

matographic behavior of d i f f e r e n t  c l a s ses  of compounds 

( 3 - 13) .  It w a s  found, t h a t  the  topologica l  indices  a re  

very usefu l  i n  descr ibing the i n t e r a c t i o n  between member 

molecules of one family and the s t a t iona ry  phases (11). 

Copyright 0 1983 by Marcel Dekker, Inc. 
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7 4  BOJARSKI AND EKIERT 

tle investigated the re la t ionship  between first 

order valence connectivity indices of barb i tura tes  and 

chromatographic parameters f o r  d i f f e ren t  chromatographic 

techniques (14). The bes t  cor re la t ions  were found f o r  

I-IPLC the worse were those f o r  TLC. 

Gas chromatographic re ten t ion  data f o r  the same 

group of compounds were correlated w i t h  molecular con- 

nec t iv i ty  parameters by Stead e t  al, (15). They in t ro -  

duced the modified f i rs t  order valence connectivity 

index 'r: and claimed s ign i f i can t ly  b e t t e r  correla-  

t i o n  than that obtained wi th  the standard valence con- 

nec t iv i ty  values 'Iv. The main difference between 

these parameters l i e s  i n  the calculat ions of connecti- 

v i t y  term f o r  unsaturated and cyc l i c  subs t i tuents ,  

while the calculat ion ru l e s  f o r  sa tura ted  chain subs t i -  

tuents  are ident ical .  

We wanted t o  study appl icat ions of this modified 

parameter f o r  the cor re la t ions  of chromatographic data  

of barbi turates  i n  other  techniques of chromatography 

and t o  compare the r e s u l t s  w i t h  those obtained f o r  the 

o r ig ina l  valence connectivity indices.  

The values o f  the modified first order valence con- 
1 v  nec t iv i ty  index XN were calculated according t o  the 

o r ig ina l  indicat ions (15) and are  l i s t e d  i n  Table 1, 
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MODIFIED VALENCE CONNECTIVITY INDEX 75 

TABLE 1 

Modified connectivity indices of barbiturates 

Barbituric acid 

1. 5-allyl-5-ethyl 
2. 5,5-diallyl 
3. 5-allyl-5-isopropyl 
4 .  5-ethyl-5-crotyl 
5. 5-allyl-5-isobutyl 
6 . 5-allyi-5-/1 -methylpropyl/ 
7. 5-vinyl-5-/1 -me thylbutyl/ 
8 . 5-a1 lyl-5 -n-buty 1 
9. 5-allyl-5-/2,2-dimethylpropyl/ 
10. 5-allyl-5-/1 -methylbutyl/ 
I1 . 5-ethyl-5-/1 -methylbuten-I -yl/ 
I 2. 5-allyl-5-/cyclopenten-l -yl/ 
13. 5-me thyl-5-phenyl 
14. 1,5-dimethyl-5-/cyclohexen-l-yl/ 
15. 5-ethyl-5-/cyclohexen-l -yl/ 
16. 5-ethyl-5-phenyl 
17 . 5-ethyl-5-/cyclohepte n-I -yl/ 
18. 5-allyl-5-pheny 1 
19. 1 -methyl-5-ethyl-5-phenyl 
20. I-phenyl-5,5-diethyl 

4.5130 
4 . 7903 
4 . 8958 
5 . 3679 
5.4338 
5,4606 

5.6595 
5 . 9328 
5.9401 
6 . 3050 
6 . 5269 
6 . 6992 
6 . 8655 
7 . 0866 
7.3655 
7.3659 
7.4810 
8 . 0423 

5.230 

5.5130 
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76 BOJARSKI AND EKIERT 

Standard first order valence connect ivi ty  ind ices  'xv 
were calculated as described previously (14). 

The chranatographic data f o r  ba rb i tu r i c  a c i d  der i -  

va t ives  were taken from the l i t e r a t u r e  (16 - 23). The 

following parameters were used f o r  the cor re la t ions :  

RF and % f o r  paper chromatography ( PC) and th in- layer  

chromatography (TLC), r e t en t ion  ind ices  ( I) and reten-  

t i o n  times ( %  and log k) f o r  gas chromatography ( G C )  

and capacity f a c t o r s  ( k '  and l og  k') f o r  high perfor- 

mance l i q u i d  chromatography ( HPLC ) . 
The cor re la t ions  were ca r r i ed  out  by the  least  

squares method and the  s ign i f icance  of co r re l a t ion  

coe f f i c i en t s  w a s  evaluated by Student 's  t e s t .  

Table 2 r epor t s  s t a t i s t i c a l  data: co r re l a t ion  

coe f f i c i en t s  ( r) ,  s ignif icance l e v e l s  (o()and number 

of compounds i n  data s e t s  ( n). The r e s u l t s  of compa- 

r i sons  between co r re l a t ions  using X N  and 'Xv 
values  a re  presented i n  Table 3. 

l v  

C ONCLLE I ON 

From the r e s u l t s  presented i n  Tables 2 and 3 it 

is  c l e a r  t h a t  the  modified valence connect ivi ty  para- 

meter IN y ie lds  b e t t e r  co r re l a t ions  of chromato- 

graphic data only f o r  the gas chromatography techni- 

1 v  
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MODIFIED VALENCE CONNECTIVITY INDEX 7 7  

Results of linear regression analysis 

1 12 I$, 0.6356 0.05 0.2024 0.6 
% 0.6259 0.05 0.1890 006 

PC 2 16 16 I$, 0.6297 0.01 0.1832 0.5 
0.6186 0002 0.1742 0.6 

3 14 RF 0.7535 0.01 0.4880 0.1 
% 0.7386 0.01 0.4609 0.1 

RM 0.8411 0.001 0.7857 0.001 
4 9 15 % 0.7394 0.01 0.6480 0.01 

5 16 30 RF 0.3671 0.05 0.1123 0.6 

6 17 14 RF 0.6058 0.05 0.5086 O o l  
RM 0.6158 0.02 0.4922 0.1 

% 0.4148 0.1 0.1715 0.5 

TLC % 0.3721 0.05 0.0908 0.7 

7 18 18 RF 0.4107 0.1 0.3573 0.2 

.8 19 16 $ 0.6333 0.01 0.6880 0.01 

lg 53 
GC 9 20 17 

Ig tR 
0 I 0  21 I 9  I 

I1  14 k' 
22 lg k' 

HPLC 12 14 k' 
lg k' 

13 23 15 k' 

0.7051 
0.7120 

0 . 8470 
0.7176 

0001 
0.01 
0.001 
0.001 

0.9453 
0.8899 
0.9458 
0.9479 

0.6513 
0 a 7426 
0.6800 

0 7372 
0.7801 

0.01 
0.01 
0;OI 
0.01 
0.01 

0.1529 
0.1864 
0.1749 

0.5886 
0.2297 

0.001 
0 .OOl 
0.001 
0.007 
0.6 
0.6 
006 
0 05. 
0.05 
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70 BOJARSKI AM) EKIERT 

TABLE 3 

l v  Evaluation of zN vs l;Cv values 

Number of correlat ions 

pc TLC GC HPLC 

- 5 'x: be t t e r  than 'Xv - .. 

' X :  worse than 'Iv 6 8 - 6 

que and i t s  appl icat ion f o r  l i qu id  chromatography 

da ta  of barbi tur ic  acid derivatives cannot be j u s t i -  

f ied.  
1 v  The advantage of IN Over 'Xv values f o r  the 

correlat ions of GC data may r e f l e c t  some spec i f ic  

fea tures  of separat ion processes, d i f f e ren t  f o r  gas 

and l i qu id  phases, although t h e i r  exact nature and 
1 v  general  application of IN values f o r  other c lasses  

o f  compounds remain t o  be c l a r i f i e d o  
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