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17 Acylalkyl derivatives of 4-aminoantipyrine (1-phenyl-2, 3-dimeth- 
yl-4-aminopyrazolone-5) are synthesized with a view to discovering 
anttphlogtstics, febrifuges, and analgesics. The compounds were pre- 
pared by acylating 4-alkylamtnoanttpyrines with chlorides of substi- 
tuted aromatic acids in benzene in the presence of aqueous potassium 
carbonate, 

Use of 4 - a m i n o a n t i p y r i n e  de r iva t ives  with an t iphlo-  
g i s t i c ,  febr i fuge ,  and ana lges ic  act ions  is w idesp read  
in  medic ine .  Aminoan t i py r ine  i t se l f  has febr i fuga l  ac -  
t ion,  but because  of its toxici ty  it has not come into 
ex tens ive  use.  Dia lkyla t ion  of this  compound [1], and 
l a t e r  monoa lky la t ion  [2], led  to the p r e p a r a t i o n  of ac-  
tual  m e d i c i n a l s ,  e . g . ,  amidopyr ine ,  ana lg in ,  m e l u -  
b r i n ,  e t c . ,  which today play a leading  pa r t  in t h e t r e a t -  
men t  of r h e u m a t i s m .  T h e r e  has  a lso  been  d e s c r i b e d  
p r e p a r a t i o n  of a s e r i e s  of acyl  de r iva t ives  of 4 - a m i n o -  
an t ipy r ine ,  where  it  was acyla ted  with al iphat ic  and 
a r o m a t i c  acids in  the p r e s e n c e  of phosphorus  t r i c h l o r -  
ide,  o r  e lse  by the anhydr ides  of the ac ids  or the acid 
ha l ides  [3-6] .  P h a r m a c o l o g i c a l  t e s t s  on a n t i p y r y l -  
a m i d e s  showed that  they have febr i fugal  and an t iph lo-  
g is t ic  ac t ion,  and that  some  of them such as  4 - ( 4 ' -  
a m i n o b e n z o y l ) a m i n o a n t i p y r i n e ,  4-  (2 ' -hydroxybenzoyl )  
a m i n o a n t i p y r i n e ,  and 4 - i s o v a l e r y l a m i n o a n t i p y r i n e ,  
a r e  b e t t e r  than butadione and amidopy r in ,  and have 
c o n s i d e r a b l y  lower  toxic i t ies .  

Inves t iga t ions  [2] showed that  in t roduc t ion  of an 
alkyl group into the amino group of a m i n o a n t i p y r i n e  
g r ea t l y  i n c r e a s e s  the ana lges ic  act ion.  F o r  example  
i s o p r o p y l a m i n o a n t i p y r i n e  has  m o r e  than twice the ana l -  
ges ic  ac t ion  of a n t i p y r i n e  and 4 - a m i n o a n t i p y r i n e .  

Hence it was of i n t e r e s t  to syn thes ize  a mi noan t i py r ine  
d e r i v a t i v e s ,  with one hydrogen in the amino group sub-  
s t i tu ted  by an alkyl group,  and the o ther  by an acyl  
one. A sma l l  n u m b e r  of N-a lky lacy l  de r i va t i ve s  of 4- 
a mi noa n t i py r i ne  a re  known. P a p e r s  [8-10] d e s c r i b e  a 
n u m b e r  of 4 - a l k y l a m i n o a n t i p y r i n e  de r iva t ives  obta ined 
by aey la t ion  with a l iphat ic  acids .  We p rev ious ly  acy la t -  
ed 4 - m e t h y l a m i n o p y r i n e  with a r o m a t i c  acids [11]. 
P h a r m a c o l o g i c a l  t e s t s  c a r r i e d  out at the T o m s k  Med i -  
ca l  Ins t i tu te  showed that  a lmos t  a l l  the N - m e t h y l a n t i -  
p y r y l a m i d e s  syn thes ized  exceeded in  an t iph logis t ie  ac -  
t ivi ty  a m i d o p y r i n e ,  and that  some  of them w e r e  b e t t e r  
than butadione.  

The p r e s e n t  paper  d e s c r i b e s  the syn thes i s  of a n u m -  
b e r  of N - a l k y l a n t i p y r y l a m i d e s  of a r o m a t i c  ac ids ,  the 
4 - a l k y l a m i n o a n t i p y r i n e s  used  be ing  4 - m e t h y l -  and 4- 
e thy laminoan t ipy r ine .  4 - M e t h y l a m i n o a n t i p y r i n e  was 
syn thes i zed  by a known route  [12], d ime thy l  sul fa te  
a lkyla t ion  of the d i sod ium sa l t s  of su l f aminoan t ipy r ine .  
We succes s fu l l y  applied this  method to the p r e p a r a t i o n  
ot 4 - e t h y l a m i n o a n t i p y r i n e ,  a lkyla t ion  be ing  r u n  in 
ch lo robenzene  and followed by hydro lys i s  of the sulfo 
group and i so la t ion  of the amine .  The a m i n e s  w e r e  
pur i f i ed  by f o r m i n g  so lu t ions  of the hyd roch lo r ides ,  
then  washing  with organic  so lvents  ( ch lo ro fo rm,  b e n -  

zene).  
N-Al lgc lan t ipyry lamides  were  p r e p a r e d  by r e a c t i n g  

ch lo r ides  of a r o m a t i c  acids with 4 - a l k y l a m i n o a n t i p y -  
f i n e  in benzene  in  the p r e s e n c e  of aqueous p o t a s s i u m  
c a r bona t e  solut ion.  
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12,41 98 
10.50 96 
10.50 95 
10.50 94 
11.81 96 
11.81 96 
16.66 98 
16.66 98 
11.39 93 
12.65 95 
14.86 96 
14.86 97 
14.86 96 
16.02 97 
16.02 97 
16,02 97 
11.96 98 
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Ni t roacy l  d e r i v a t i v e s  of 4 - a lky l aminoan t ipy r ine  
w e r e  r educed  to the c o r r e s p o n d i n g  aminoaey l  d e r i v a -  
t i v e s  with z inc  dust  in hyd roch lo r i c  acid.  

The N - a l k y l a n t i p y r y l a m i d e s  a r e  c r y s t a l l i n e  sub-  
s t ances  which a r e  r e ad i l y  soluble  in a lcohols  and ke-  
t ones ,  l e s s  so luble  in a r o m a t i c  so lven t s ,  and a l m o s t  
insoluble  in a l iphat ic  hyd roca rbons .  They w e r e  p u r i -  
f i ed  by r e e r y s t a l l i z i n g  f r o m  ethanol  o r  benzene .  

The  table  g ives  the p r o p e r t i e s  of the compounds  
p r e p a r e d .  

EXPERIMENTAL 

4-s 0.05 mole diethyl sulfate was added to a 
suspension of 0.1 mole dry disodium salt of sulfaminoantipyrine in 
50 ml dry ehlorobenzene, and the mixture stirred and refluxed for 
5 hr at 104-105". The medium must be alkaline. Then the products 
were cooled to 60", 50 ml 50% HsSO a added, and the whole heated 
at 90* for 2 hr. After cooling the acid solution of 4-ethylaminoanti- 
pyrine was separated from the chlorobenzene, brought to pH 4-5 
with alkali, treated with henzaldehyde to remove unreacted arnino- 
antipyrine, and neutralized to give an oil which was the ethylaminn- 
antipyrine, which was separated off after standing, yield 83-85%. 

For purification 0.1 mole ethylaminoantipyrine was dissolved in 
20 ml water, HCI added to bring the solution to pH 5, the solution 
shaken in a separatory funnel with 30 ml CHC1 s in all in 2-3 lots, 
and the chloroform removed after standing, The aqueous solution was 
raised to pH 8 with acid. 4-Ethylaminoantipyrine was obtained as a 
slightly yellow oil, which crystallized on standing, mp 59*, yield 
94.96%. 4-Methylaminoantipyrine was purified similarly. It formed 
colorless crystals mp 81% yield 94-96%. 

N-Alkylantipytylamides. o. 07 mole KzCOsl as a 50% aqueous solu- 
tion, was added to a solution of O. 1 mole 4-ethyl(methyl)arninoanti- 

pyrine in 100 ml  benzene,  the whole stirred, and 0.11 moie  of the ap-  
propriate  acid chloride in benzene  added gradual ly .  The tempera ture  

of the react ion mixture  rose spontaneously to 40 ~ where it was held 
for 20 rain.  Then 50 ml  water  was added, the mixture  stirred, the 
benzene  solution separated off; on cool ing the crys ta l l ine  product sep- 
arated from it.  

A m i n o a c y l  der iva t ives  of 4 - a lky l aminoan t ipy r ines .  120 ml  conc.  
HC1 was added gradual ly  to a suspension of 0. l mole  of the appro- 
pr ia te  n i t roacyl  de r iva t ive  of the 4 - a l k y l a m i n o a n t i p y r i n e  plus 0 .3  mote 
Zn dust in 200 ml  water .  Reduction proceeded for 20 rain, and the 
solut ion lost its color .  Excess Zn dust was f i l tered off, and the amino -  
acyl  de r iva t ive  was prec ip i ta ted  from solution with a solut ion of NaOAc. 
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