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Some acyl  der ivat ives  of 4-aminoant ipyrine find use as medicinal prepara t ions  [1-5]. I thas  been shown 
previously  [6] that on pass ing f rom 4-aminoant ipyrine to its N-oxamoyl derivative the analgesic activity 
r i ses  and the toxicity falls.  It appeared of in teres t  to study how the separat ion of the oxamoyl group (RNHCOCO) 
f rom the pyrazolone r ing af fec ts  the biological activity.  To solve this problem,  we have synthesized ant i-  
py r in -4 -y lamides  of a lkyl -  and aralkylox~/moylaminobenzoic acids (VHI, IX) by the following route:  

GOOH 

om:%  ~ + ---- 
I 

CsH ~ g, ~. O~H~ 

.7 /ZF 

C H , ~ . N H G  - - ~  HZJx~ _ ~ ~ 

"-%~ - : k •  &'-'F~oooooo~m- "~' 'o  ") "J~ "O OH%--Jq J. T 
I 
O~H~ O~H~ 

gr, ~r ]~a-g, ~a-g 

TABLE 1. Ant ipyr in-4-ylamides  of Alkyl- and Aratkyloxamoyl-  
aminobenzoic Acids 

Com- 
pound 

VIIla 
Vlllb 
VIIIc 
VIIId 
VIlIe 
VIIIf 

VIIIg 
IXa 
IXb 
IXc 
IXd 
IXe 
IXf 
IXg 

I H 
CHa 
n-C~H9 
[so .C4H 9 
n.CsH11 
C6H~CHs 
(CH3)2N(CH2)~ 

CHs 
iso-e~H~ 

I n-CsHn 
. C~H~CH~ 

(CHQ2N(CH~)2 
(C~H~)zN(CH~)~ 

75,1 
77,8 
84,5 
61,0 
63,8 
87,3 
63,9 
74,4 
81,9 
66,7 
79,0 
69,0 
75,4 
52,7 

% 
o 

292--4 
290 
238--40 
240 
238--40 
248 
214--5 
272--4 
229--31 
224--6 
200--2 
214--6 
205--7 
200--2 

I Empirical 
~ '  formula 

17,93 ] C~oHa950,s 
17,37 1 C~tH~1504 
15,87 ] Ca6H2750 ~ 
15,61 I C2dH27504 
15,30 ] C~5H~950~ 
14,71 I C2~H25504 
18,71 ' Cs4H~860 ~ 
17,79 C2oHlg50 ~ 
17,29 C2~H~1504 
15,71 C~6H2~50 t 
15,35 Cs.H~9504 
14,82 C~H2~504 
18,27 C~4H2860 ~ 
17,23 C~eHs~60 ~ 

~9 

17,80 
17,19 
15,59 
15,59 
15,10 
14,48 
18,10 
17,80 
17,19 
15,59 
15,10 
14,48 
18,10 
17,02 

*Decomposit ion t empera tu res  of the sulfates: (VIIIg) 140~ (IX0 
155~ (IXg) 140~ 
~AII the compounds were crystallized from ethanol. 
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The an t ipy r in -4 -y ]amide  of p -aminobenzo ic  acid (V), under  the name of "benzapyr ine"  i s r e c o m m e n d e d  
for  c l inical  t r i a l s  as  a f e v e r - r e d u c i n g  and an t i in f l ammato ry  agent  [5]. However ,  the synthes is  of this c o m -  
pound d i rec t ly  by the r eac t ion  of 4 -aminoan t ipyr ine  (1) and p -aminobenzo ic  acid (It0 in the p r e s e n c e  of phos -  
phorus  oxychlor ide  takes  p lace  only with a low yield [7]. Fo r  the r eac t ion  between (I) and the aminobenzoic  
acids  (II, II1) we used  polyphosphor ic  acid; under these  conditions the a n t i p y r i n - 4 - y l a m i d e s  of aminoben-  
zoic acids  (IV, V) were  obtained with a yield of about 74.5%. The reac t ion  of (IV) and (V) with ethoxalyl  
chlor ide gave the a n t i p y r i n - 4 - y l a m i d e s  of e thoxalylaminobenzoic  acids (VI, VII). The la t te r  w e r e  r ead i ly  
amida ted  with the fo rmat ion  of (VIII) and (IX) (see Table  1). These  a r e  wa te r - inso lub le  c rys ta l l ine  sub-  
s tances ;  (VIIIg) and (~Kf, g) p o s s e s s  bas ic  p r o p e r t i e s  and give read i ly  wa te r - so lub l e  sulfates .  

In con t ra s t  to the N-R-subs t i t u t ed  amides  of an t i py r in -4 -y loxamie  acid iX), which p o s s e s s  ana lges ic  
is  sepa ra ted  f r o m  it by an aminoaroyl  r e s idue .  The r e su l t s  of pha rmaco log ica l  t e s t s  (Sangailo 's  method of m e -  
chanical  s t imulus)  showed that in cases  of 10-200 mg/kg  subs tances  (VIIIa- d) and ( IXb)possess  an ana lges i s  
act ivi ty comparab le  with the act ivi ty of amidopyr ine ;  the de r iva t ives  of anthrani l ie  acid (VIII) a r e  m o r e  a c -  
t ive than the de r iva t ives  of p -aminobenzo ic  acid (IX). 

The LDs0 of the subs tances  tes ted  amounted to 725-1450 mg/kg;  i .e. ,  they a r e  2-3 t imes  less  toxic 
than amidopyr ine .  The r e s u l t s  obtained p e r m i t  the assumpt ion  that the analges ic  ac t iv i ty  may be connected 
with spat ia l  r e m o t e n e s s .  

E X P E R I M E N T A L  

Ant ipy r in -4 -y l amide  of Anthranil ic Acid (IV). tn sma l l  por t ions ,  a mixture  of 20.5 g of anthrani l ie  
acid i I1) and 30~ g of (1) was added to 120 g of polyphosphor ic  acid,  and the mixture  was heated in a bath 
at  160-170~ for  2 h and cooled to 80-90~ and, with s t i r r ing ,  200 ml of wa te r  was carefu l ly  added to it. 
The solution was heated for  5 rain with 3 g of ac t iva ted  carbon and was f i l te red ,  and the f i l t ra te  was made 
alkal ine with 25% am m on i a  solution. The p rec ip i t a te  was f i l t e red  off and c rys t a l l i zed  f r o m  ethanol.  Yield 
35 g, p la tes ,  mp 203-205~ Found %: N 17.57. CtsHIsNtO 2. Calculated %: N 17.39. 

An t ipy r in -4 -y l amide  of p-Aminobenzoic  Acid (V). This was obtained s i m i l a r l y  f r o m  (D and (II1). 
Yield 70%, p la tes ,  mp 279-280~ (f rom ethanol) [7]. 

An t ipy r in -4 -y l amide  of p- (Ethoxaly lamino)benzoie  Acid (VID. To 9.6 g of (V) were  added 40 ml  of 
ch lo roform,  3 ml of t r i e thy lamine ,  and then 4.3 g (slight excess)  of ethoxalyl  chlor ide [the (V) p a s s e d  into 
solution], and the mix ture  was heated to the boil,  cooled, and shaken with 15 ml of wa te r .  The ch lo ro fo rm 
layer  was sepa ra ted  off, dr ied,  and evapora ted  on the wa te r  bath. Yield 12.7 g (~ 100%), mp 235-237~ (f rom 
ethanol).  Found%: N 13.56. C22H22N405. Calcu la ted%:  N 13.37. 

An t ipy r in -4 -y l amide  of N-Ethoxaly lanthrani l ie  Acid (V1). This  was obtained s imi l a r ly .  Yield - 100%; 
p la tes ,  mp 235-236~ ( f rom ethanol). Found %: N 13.61. C22H22N4Os. Calculated %: N 13.37. 

A n t i p y r i n - 4 - y l a m i d e  of 2-Oxaloaminobenzoic  Acid (VIIIa). A solution of 1 g of (VI) in 25 ml  of ethanol 
was t r ea t ed  with 2 ml  of am m on i a  solution. After  12 h, the bulk of the ethanol was dis t i l led off, and the r e -  
sidue was f i l t e red  off and c rys ta l l i zed .  Yield 0.7 g. Compounds (VIIIb-f) and (IXa-e) were  obtained s i m i -  
la r ly .  

An t ipy r in -4 -y l amide  of 2- ( f l -Dimethylaminoethoxalylamino)benzoic  Acid (VIIIg). A suspension of 2.5 
g of (V1) in 10 ml of ethanol was t r ea t ed  with 0.5 g of N,N-dimethyle thy lenediamine  and heated in the wa te r  
bath. After  3 min, the solid ma t t e r  pa s s ed  into solution, and then heating was  continued for  another  12 min 
and the mixture  was diluted in water ,  whereupon the reac t ion  product  p rec ip i t a ted  in the analy t ica l ly  pure  
fo rm.  Yield 2.3 g. Compounds (IXf, g) we re  obtained s imi l a r ly .  

Sulfate of (VIIIg) o A 0.1% ethanolic solution of sulfur ic  acid was added to a solution of 1 g of (VIII) in 
5 ml of ethanol to give a pH of 7.0 (according to un ive r sa l  indicator  paper ) .  The sal t  was p rec ip i t a ted  with 
e ther .  An amorphous  m a s s  deposited at  f i r s t ,  and this rap id ly  changed into c rys t a l s ;  the p rec ip i t a t e  was 
f i l t e red  off and washed with e ther .  The sul fa tes  of (IXf, g) we re  obtained s imi l a r ly .  

i. 
2. 
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