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ABSTRACT 

Due, to t h e  k e y  role of arylazopyrazoles  id 
biochemical  s c i ences ,  i n t e re s t  has  sprung u p  to achieve the i r  resolut ion 
a n d  ident i f icat ion by thin layer ch romatograph ic  technique.  Present  
communicat ion descr ibes  t h e  resolut ion of s o m e  N-ca rbamoyl -3 ,  
5-dimethyl-4-arylazopyrazoles on  silica gel-G p la t e s  i m p r e g n a t e d  wi th  
various s u r f a c t a n t s  viz., 1% ace toace tan i l i de ,  1% t r i t o n  X-100  a n d  1% 
t e t r abu ty lammounium bromide. A co r re l a t ion  of R f  value wi th  
H a m m e t t  subs t i t uen t  constant  (03 is  also in t e rp re t ed .  

INTRODUCTION 
Derivatives of pyrazole  he t e rocyc l i c  compound 

have a t t r a c t e d  wide  a t t e n t i o n  a n d  are no tewor thy  for their  
par t ic ipat ion in impor t an t  biological processes.[l-4].  Keeping in view 
t h e  chemothe rapeu t i c  s igni t icance a s soc ia t ed  with pyrazoles ,  l inked 
wi th  azo  moie ty  at o n e  of its e n d ,  it w a s  considered wor thwhi l e  to 
achieve resolution of some subs t i t u t ed  arylazopyrazoles by  th in  layer 
ch romatography  in benzene -e thy lace ta t e  solvent s y s t e m .  As t h e s e  
compounds contains  t h e  azo grouping -N=N- ,  t h e y  have found wide 
appl icat ion in s y n t h e t i c  c h e m i s t r y  for t h e  p repa ra t ion  of t h e  compounds 
of mos t  diverse s t r u c t u r e  and  a l so  in t h e  d e t e c t i o n  of a l a r g e  number 
of m e t a l  cations. [5] 

The  present  paper r epor t s  t h e  thin layer  
chromatographic  resolut ion of s o m e  closely r e l a t e d  N-ca rbamoyl -3 ,  
5 -di m e t  hyl-4-ar ylazopyraeoles,  on  various surf ac t a n t s  impregna ted  silica 
gel -G plates.  
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J H ;  O 

Where R = -1H; 4-CH3; 3-No2; 4-No2; 2-No2; 2-OH; 4-OH:4-Br;4-CI. 

EXPERIMENTAL 
An acsending i r r igat ion t echn ique  w a s  employe  

commerc ia l ly  available Sil ica g e l 4  a n d  c h r o m a t o p l a t e s  of s i ze  20x10 c 3. 
A s t a h l  t y p e  appl icator  was  used to man ta in  layer  thicknoess of 0.5 mm 
a n d  plates  w e r e  used after act ivat ion for 2 hours  at 110  C. In ques t  
of ge t t i ng  good resolution, s lu r ry  of Silica g e l 4  mixed various 
adsorbents  viz., 1% Tr i ton  X-100; l%ace toace tan i l i de  and  1% t e t r a  butyl 
ammonium bromide w a s  also used. A l l  t h e  compounds under investigation 
w e r e  synthesized in t h e  laboratory and  r epea ted ly  recrystal l ized with 
e thano l  b e f o r e  subject ing t h e m  t o  ch romatograph ic  separat ion.  

w e r e  
applied by means of a mic rop ipe t t e  and  t h e n  put in t h e  developer for 
45 minutes.  

w i th  

All t h e  compounds dissolved in a c e t o n e  

RESULTS AND DISCUSSION 

T h e  TIX d a t a  for t h e  sepa ra t ion  of N-carba-  
moyl - 3,  5 - dimethyl  - 4 - arylazopyraeoles are given in t ab le -1 .  

TABLE - 1 

R f  ( X  100) Values of N-Carbamoyl - 3,  5-Dimethyl-4-Arylazopyrazoles. 

Sr. R Map. Silica Silica Sil ica Silica gel-G + 
No. C gel-G g e l 4  +1% g e l - G +  1% T e t r a h t y l  

Aceto- 1% Triton ammonium 
ace tan i l i de  X-100  bromide 

1. -H 105 7 0  73  7 2  7 0  

3. 4-Br 95 7 7  8 2  81 79 
4. 4-CH3 191 22 18 14 15 
5.  4-CI 130 88 96 96 93 
6. 4 - O H  223 21 43 41 29 
7. 2 - O H  110 80 83  7 3  90 
8. 2-No2 97 7 4  77 7 6  89 

Solvent Composition - Benzene & E t h y l a c e t a t e  ( 9 0 1 0 )  
Average t i m e  for t w o  ident ical  runs : 

2. 3-N02 130  75 7 9  77 7.1 

9. 4 -N02  187 24 14  1 3  1 s  

15 c m .  in 4 5  min. 
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FIGURE 1. Plors for Rr (X- 100) vs.  a for N-carbanioyl-3,5-di1~~ctl~yl-4-arylaropyrazolc 
using Silica Gcl-G platcs inipregnatetl with surlacvants, viz., (a) Silica Gcl-G; (b) 1% 
acetoacctanilitle. 

Sa t i s f ac to ry  resolution was  achieved for a l l  t h e  compounds.  T h e y  w e r e  
visible on  t h e  ch romatogram as light yellow to o range  coloured spots .  
On impregnat ing t h e  plates  w i th  1% t r i t o n  X-100, b e t t e r  s epe ra t ion  
could not b e  achieved. However,  interest ingly m o r e  s a t i s f a c t o r y  
resolution w a s  obtained in case of 1% re t r abu ty l  ammonium bromide 
as a n  adsorbent .  Resu l t s  are also fair ly  good wi th  1% ace toace tan i l i de .  

E f f e c t  of Subst i tuents  and  their Inf luence o n  R Va lues 'A  
Correlat ion w i t h  Ham m et t Subst i t u e n t  Constan- 

In o rde r  to view t h e  effect of various 
subs t i t uen t s  on R values,  a coorelat ion has  been  d rawn  b e t w e e n  R f  
V s H H a m m e t t  sufxstituent cons t an t ) .  It has  been  p red ic t ed  t h a t  a n  
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R = l  -H 
I1 4-Br; 
Ill 4-CI; 
Iv 3-No2; 
V 4 - N O i ;  
VI 2-N02 

FIGURE 2. Plots of K, (X-100) vs. a for N-carbamoyl-3,5-dimethyl-4-aryIazopyrazole 
using Silica Gel-G plates impregnated with surfactauts, viz. (c) 1% tetrabulylan~inoniiii~i 
bromide; (d) 1% Triton X-100. Solvent Composition: 13enzerie arid Ethyl Acetate (90: 10). 
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i nc rease  in R value w a s  observed i'n case of e l ec t ron -wi thd rawing  
groups,  whereas  t h e r e  is a d e c r e a s e  in e l ec t ron - re l eas ing  subs t i t uen t s .  

F u r t h e r m o r e ,  a n  o r tho - sh i f t  w a s  a l so  observed 
in case of o r t h o  subs t i t u t ed  derivatives. A l inear  co r re l a t ion  as shown 
in fig. 1,2 i nd ica t e  t h a t  result  for rn- and  p-  derivatives 
s a t i f a c t o r y ,  whereas  o r t h o  derivatives l i e  far off to  e i t h e r  s ide  of 
s t r a i g h t  line. 

f 

are p r e t t y  
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