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RAPID TLC SEPARATION OF SOME CLOSELY 
RELATED 1-(2-BENZOTHIAZOLY L)-3- 

METHYL-5-PHENYL PYRAZOLE 
DE R I VAT IVES 

Mahendra P. Sharma" and R. K. Swami 
Alternate Hydro Energy Centre 

University of Roorkee 
Roorkee 24 7667, India 

M T R A C T  

Some c lose ly  r e l a t e d  I-( 2-Benzothiazolyl)-5-methyl-5-~henyl 
p y r a t o l e  de r i va t i ves  have been separated by TLC on s i l i c a  gel-Go 
Most s u i t a b l e  solvent systems tried are ( A )  Pet. e ther  (4Oo-6O0)-  
Benzene (1:3) and ( E )  cyclohexane: e thy lace ta te  (50:3). 

1N I HUDUCTION 

The pyrazole heterocycles have a t t r a c t e d  m u c h  a t t e n t i o n  

dur ing  the  l a s t  three decade or so, due t o  t h e i r  va r ied  pharmaceu- 

t i c a l  importance as anti- inf lammatory agents 2, alon Gwi th bac te- 

r i o s t a t i c  , a n t i  fungal, an t i d iabe t i c  s, a n t i n e ~ p l a s t i c ( ~ )  and an t i -  

cancer agents . (4) 

The in t roduc t i on  o f  subs t i t u ted  benzoth iazo ly l  moiety resu- 
l t s  i n  the formation o f  canpounds which may be expected t o  show 

h igh  anti- inf lammatory and an t i d iabe t i c  a c t i v i t i e s .  I n  the  l i g h t  
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1294 SHARMA AND SWAMI 

o f  these i m p o r t a n t  uses plans were made t o  s y n t h e s i z e  v a r i o u s  py ra -  

t o l e  d e r i v n t e s  i n  these  l a b o r a t o r i e s .  Keeping i n  v iew  t h e  pharmac- 

e u t i c a l  impor tance o f  these compounds, i t  was f u r t h e r  considered 

w o r t h w h i l e  t o  c a r r y  o u t  s e p a r a t i o n  o f  these compounds by  TLC, as 

l i t t l e  OP no i n f o r m a t i o n  wns a v a i l a b l e  on  s e p a r a t i o n  and i d e n t i f i c -  

a t i o n  o f  6uch compounds by  TLC. Tho TLC data o & t a i n e d  from t h e  s t -  

udy may thus  be h e l p f u l  i n  improv ing  t h e i r  s e p a r a t i o n  and i n  t h e i r  

i d e n t i f i c a t i o n  d u r i n g  t h e  e v a l u a t i o n  o f  drug. The gonera l  s t r u c t u r o  

o f  s u b s t i t u t e d  b e n z o t h i o t o l y l  p y r a z o l e  d e r i v a t i v e s  i s :  

where R and R a r e  d i f f e r e n t  s u b s t i t u e n t s  1 

EXPER 111 E IJ T AL 

The gloss p l a t e s  20 x 20 cm., wera coated w i t h  s i l i c a  gel-C 

(BOH grqde) w i t h  t h e  h e l p  o f  a S t a h l  a p p l i c a t o r  ( t h i c k n e s s  0.2 mm). 

These p l a t e s  were d r i e d  and a c t i v a t a d  a t  110 c f o r  4 hrs. and s t o r e d  

i n  a des iccator .  A l l  t he  p y r a z o l e  d e r i v a t i v e s  were eynthes ised i n  

t h e  l a b o r a t o r y  and r e c r y s t a l l i s e d  b e f o r e  use. 

0 

A 1% s o l u t i o n  o f  each compound was p repared  i n  benzene and 

1 hl o f  s o l u t i o n  (corresponding to 10,qq 

t t e d  2.0 cm. from t h e  edge o f  TLC p l a t e  w i t h  a m i c r o p i p e t t e .  The 

chromatograms were devolopad w i t h  s o l v e n t  system ( A )  Pet.ether(40 4 0 7 :  
Benzene (1:3) and ( R )  cyclohexane: E t h y l a c m h t e  (50:3) separa te l y  u n t i l  

t h i s  so l ven t  f r o n t  had t r a v e l l e d  16 cm. However, i n  a d d i t i o n  t o  t h e  

( A )  and (B), o t h e r  s o l v e n t  systems have a l s o  boen t r i e d  such as Pet. 

e t h e r :  E t h y l a c e t a t e  (40:0.5). n-Hexane: Benzene: Chloroform (1 :4:1) and 

n-liexane: Benzene: Chloroform (5:5:1), but aystem ( A )  and ( 8 )  were found 

mo,rs s u i t a b l e  f o r  r a p i d  s e p a r a t i o n  o f  these compounds, as no t a i l i n g ,  waa 

observed f o r  any o f  t h e  compounds o f  t h e  series. 

were u s u a l l y  r e q u i r e d  f o r  t he  development o f  t h e  p l a t e .  

o f  each compound) was spo- 

0 

About 60 minutes 
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PYRAZOLE DERNATNES 

TABLE - 1 

1295 

TLC d a t a  f o r  t h e  s e p a r a t i o n  of l-(G-substituted-Z- 

benzothiazolyl)-5-methyl-5-phenyl p v r a z o l e  d e r i v a t i v e s  

I.1.P. R,, x 100 D e t e c t i o n  

A B l i m i t  ( a )  0 

5 .  R 
NO. 

C - 
1. 4 1  -H 132 59 6 5  3.0 

2. -OCH3 -H 128 26 24 3.0 

3. -CH3 -H 144 49 47 30 5 

4. 4-i -H 118 44 46 3.5 

5, 4 1  -OCH3 143 43 34 3.0 

6. -OCH3 4 C H 3  140 16 1 2  2.0 

7. - C H 3  -@CH3 146 21 22 ?. 5 

8. 4.1 -0C H 21 4 11 32 1 .o 

9. 4 1  -Br I 54 18 20 2.0 

3 

10. -UCH3 -Elr 164 23 1 3* 2.0 

11. -CH3 -Br 150 46* 21 1.5 

12. -H -0 r 130 30 47 30 5 

13. -cl -Cl 196 67 49 30 5 

14. - O C H 3  4 1  182 35 26 3.5 

15. -CH3 -cl 172 55 52 3.0 

16. 4 -c 1 180 58 23 205 

S o l v e n t  svstern 

( A )  Petdether  ( 4 0 ° 6 0 0 ) t  Benzene (1:3).  

( 8 )  Cyclohexane: E t h y l a c e t a t e  (50:3), 

* V e r y s l i y h t  t a i l i n g .  
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1296 SHARMA AND SWAMI 

The chromatogram was v i s u a l i s e d  by spraying t h e  p l a t e  w i t h  

ac id i c  c e r i c  sulphate so lu t i on  and subsequent hea t ing  a t  100 c f o r  

10 minutes. The co lou r  o f  the r e s u l t a n t  spots was ye l low to brown. 

I t  is also found t h a t  R f  values possess good r e p r o d u c i b i l i t y  i n  d i -  

f f e r e n t  i d e n t i c a l  runs i n  solvent system ( ‘ I ’  and (E). 

0 

RESULT AND DISCUSSION 

The TLC dat.a on the separat ion o f  pyrazole de r i va t i ves  are 

given i n  Table 1. Each Rp value represents the mean o f  f i v e  ic’ent- 

i c a l  runs.  Each ser i e s  o f  f i v e  determinat ions showed only very m i -  

nu te  var iat ions,  enough t o  be neglected, and aro w i t h i n  experimental 

error. The l i m i t s  v a r i e s  f r o m  1 A4 g tu. 2 .5Ug .  Only s i l i c a  g e l 4  

was employed f o r  separat ion as adsorbent. 

ha rd l y  a f fec ted  the  chromatogram b u t  bes t  separation was achieved wh- 

en the p l a t e  was heated a t  100°c f o r  20 minutes. 

The hea t ing  of the  p l a t e  

Several o ther  solvent bystims re fe r red  elsewhere i n  t h i s  

communication have been t r i e d  b u t  the  chromatogram obtained had the 

disadvantage o f  incomplete separation o f  some o f  these compounds 

which w i l l  be a ser ious  handicap i n  a n a l y t i c a l  studies. Sharp free 
t a i l i n g  were observed on ly  w i t h  n-Hexanet Benzene: Chloroform 

(5:5:1). 

R f  values. 

su i tab le ,  es a l l  o f  the compounds separated w e l l  enough from each 

o the r  t o  achieve q u e n t i t a t i o n  o f  these mater ia ls  by TLC. Therefore, 

i t  may be concluded t h a t  flf values obtained with so l ven t  systems ( A )  

and ( 8 )  are adequate f o r  the separat ion and i d e n t i f i c a t i o n  o f  the co- 

mpounds o f  in te res t .  TLC separation i s  a rap id  and v e r s a t i l e  t o o l  i n  

the hands o f  a n a l y t i c a l  chemists. 

However, inc reas ing  p ropor t i ons  o f  chloroform gave higher 

Solvent systems ( A )  and (E) have been found t o  be most 
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