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THIN-LAYER CHROMATOGRAPHIC SEPARATION O F  ANTIPYRINS 

AND ITS DERIVATIVES 

M.R. A D A T I A  and G.S.  RAO 
Pharmacology Laboratory 

Research I n s t i t u t e  
American Dental  Assoc ia t ion  Hea l th  Foundation 

Chicago, I l l i n o i s  60611 

ABSTRACT 

A convenient t h in - l aye r  chromatographic procedure t ha t  

u t i l i z e s  n e u t r a l  so lven t  systems f o r  t h e  s e p a r a t i o n  of 

a n t i p y r i n e ,  aminopyrine, 4-aminoantipyrine,  and 4- 

n i t r o s o a n t i p y r i n e  on s i l i ca  g e l  adsorbent  i s  r epor t ed .  

INTRODUCTION 

I n  con t inua t ion  o f  ou r  s t u d i e s  on t h i n - l a y e r  chromatographic 

(TLC) a n a l y s i s  of drugs ,  o r a l  hygiene p roduc t s  and t he i r  metabo- 

l i t e s  (1-3) ,  w e  i n v e s t i g a t e d  t h e  TLC s e p a r a t i o n  of a n t i p y r i n e  and 

i t s  4 - subs t i t u t ed  d e r i v a t i v e s  on s i l i ca  g e l  adsorbent .  An t ipy r ine  

( I )  and i ts  4-dimethylamino d e r i v a t i v e ,  aminopyrine (11) have been 
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used a s  a n t i p y r e t i c  and analgesic  agents  (4) . 4-Aminoantipyrine 

( 1 1 1 )  is  a lj-demethylated metabol i te  of aminopyrine. Antipyrine 

r e a d i l y  y i e l d s  t h e  4-nitroso de r iva t ive ,  I V  i n  t h e  presence of 

n i t r i t e  under physiological  condi t ions (5)  . 

( I )  R = H 

( 1 1 )  R = NACH3 .CH3 

( 1 1 1 )  R = NH2 

( I V )  R = NO 

A l i t e r a t u r e  survey suggested t h a t  t h e  TU: a n a l y s i s  of a n t i -  

pyrine and i t s  4-subst i tuted de r iva t ives ,  1 1 - I V  has  not  been 

reported e a r l i e r .  The present  paper desc r ibes  a simple and r ap id  

TLC procedure t h a t  u t i l i z e s  n e u t r a l  so lven t  systems f o r  t h e  

separat ion of compounds I - IV on s i l i c a  g e l  adsorbent.  

EXPERIMENTAL 

Commercially ava i l ab le  s i l i ca  g e l  60F-254 pre-coated TLC 

p l a t e s  (E. Merck, Darmstadt, G .F .R . ) ,  5x20 c m  o r  20x20 c m ,  l aye r  

thickness ,  0 .25  mm, w e r e  used a f t e r  a c t i v a t i o n  a t  105oC for 5 
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min. Compounds I - I11 w e r e  obtained from Aldrich Chemical Co. 

Inc. ,  Milwaukee, Wisconsin. The 4-nitroso d e r i v a t i v e  of a n t i -  

pyrine ( I V )  was synthesized as described earlier ( 5 )  . Requisi te  

amounts of samples i n  chloroform w e r e  spo t t ed  on TLC p l a t e s  and 

developed i n  solvent  systems A-E (Table 1) by t h e  ascending 

technique. 

ized by e i t h e r  viewing under short-wavelength UV l i g h t  (254 nm) 

o r  exposing t o  iodine vapors f o r  5 min. 

The resolved compounds on chromatograms w e r e  v isual-  

RESULTS AND DISCUSSION 

The TLC da t a  on t h e  separat ion and de tec t ion  l i m i t s  of 

an t ipy r ine  (I) and i t s  t h r e e  4-subst i tuted d e r i v a t i v e s ,  I1 - I V  

a r e  q i v m  .in Table 1. The chromatographic development t i m e  f o r  

a l l  f i v e  systems (A-E) employed w a s  about 1 h r .  A l l  the so lven t  

systems used gave s a t i s f a c t o r y  separat ion of the fou r  compounds. 

4-Aminoantipyrine (111) and 4-ni t rosoant ipyrine ( I V )  w e r e  v i s i b l e  

on t h e  chromatograms a s  yellow and green spo t s ,  r e spec t ive ly .  

A l l  test  compounds w e r e  de t ec t ab le  a s  b l u e  spo t s  under t h e  W 

l i g h t  and when t h e  chromatograms w e r e  exposed t o  iod ine  vapors, 

a l l  compounds gave brown colored spots .  

The Rf value of 4-ni t rosoant ipyrine (IV) r e l a t i v e  t o  those 

of compounds I - I11 changed dramatical ly  i n  var ious solvent  

systems employed f o r  chromatographic development. Thus, i n  so lven t  

systems B,  C and E ,  I V  exh ib i t ed  the  lowest Rf value,  while it was 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
4
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



W
 

W
 
0
 

TA
BL
E 
1 

T
L

C
 
Se
pa
ra
ti
on
 o
f 
An
ti
py
ri
ne
 a
nd
 

it
s

 D
er
iv
at
iv
es
 

Co
mp
ou
nd
 

(N
um
be
r)
 

r 
Co
lo
r 
ob
se
rv
ed
 

so
lv
en
t 
sy
st
em
 + 

A 
B 

C
 

D
 

E 
Vi
si
bl
e 

uv
 

Io
di
ne
 

(d
et
ec
ti
on
 l
im
it
, 

p
g
)
 

Am
in
op
yr
in
e 

(
1
1
)
 

0.
48
 

0.
50
 
0.
42
 

0.
34
 

0
.5

0
 

--
 

Bl
ue
(0
.5
) 

Li
gh
t 
Br
ow
n(
l.
0)
 

An
ti
py
ri
ne
 
(I
) 

0.
40
 
0.
39
 
0.
34
 
0.
20
 

0.
45
 

--
 

Bl
ue
(O
.5
) 

Da
rk
 B
ro
wn
(0
.5
) 

4-
Am
in
oa
nt
ip
yr
in
e 

(
1
1
1
)
 

0.
32
 

0.
30
 

0.
29
 
0.
11
 

0.
37
 
Ye
ll
ow
(l
.0
) 

Bl
ue
(0
.5
) 

Br
ow
n(
O.
5)
 

4-
Ni
tr
os
oa
nt
ip
yr
in
e 
(I
V)
 
0.
36
 

0.
20
 

0.
22
 

0.
24
 

0.
33
 

Gr
ee
n(
l.
0)
 

Bl
ue
(l
.0
) 

Da
rk
 B
ro
wn
(2
.0
) 

Me
an
 o
f 
si
x 
de
te
rm
in
at
io
ns
. 

St
an
da
rd
 e
rr
or
s 
of
 a
ll
 m
ea
n 
va
lu
es
 w
er
e 
tO
.0
1 
or
 
le
ss
. 

* S
ol
ve
nt
 s
ys
te
ms
 : 

A,
 
ch
lo
ro
fo
rm
-a
ce
to
ne
-m
et
ha
no
l 
(5
 : 2
 :
 1)
 :
 B
, 
ch
lo
ro
fo
rm
-d
ie
th
yl
 e
th
er
- 

me
th
an
ol
 
(2
:Z
:l
):
 
C,
 c
hl
or
of
or
m-
et
hy
l 
ac
et
at
e-
me
th
an
ol
 
(4
:2
:1
);
 D
,
 a
ce
to
ne
-c
hl
or
of
or
m-
 

di
et
hy
l 

et
h

er
 
(1
0:
8:
 1
) 
: 
E,
 
ch
lo
ro
fo
rm
-b
en
ze
ne
-m
et
ha
no
l 

(4
: 1
: 
1)
. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
9
:
4
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



TLC SEPARATION OF ANTIPYRINE 331 

h ighe r  than  I11 i n  so lven t  system A and h ighe r  t h a n  b o t h  compounds 

I and I11 i n  s o l v e n t  system D. The TLC s e p a r a t i o n  of the C- 

n i t r o s o  d e r i v a t i v e ,  I V  appeared t o  b e  inf luenced  b y  bo th  t h e  

p o l a r i t y  and n a t u r e  of i n d i v i d u a l  components of the s o l v e n t  

m i x t u r e s  used. 

The development of chromatograms i n  any of the f i v e  s o l v e n t  

systems (A - E)  and d e t e c t i o n  of 4 -n i t rosoan t ipy r ine  ( I V )  under 

t h e  UV l i g h t  could be used as a r a p i d  procedu 3 f o r  monitoring 

the formation o f  t h i s  C-nitroso d e r i v a t i v e  from a n t i p y r i n e - n i t r i t e  

i n t e r a c t i o n s  ( 5 ) .  The so lven t  system B appeared t o  be best s u i t e d  

f o r  the  d r u g - n i t r i t e  i n t e r a c t i o n  s t u d i e s  wi th  a n t i p y r i n e .  
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