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Many a romat i c  amides  of N, N- substi tuted a -amino  acids posses s  high local anesthet iz ing activity.  
Some of the compounds of this group, e.g. ,  xylocaine [1,2]o t r imeca ine  [3], carbocaine  [4, 5], and others ,  
[6] have been widely applied in medical  p rac t ice .  

In s ea rch  of new anes the t ics  and, f i r s t  of all, for  p repara t ions  to be used as sur face  anes the t ics ,  as 
wel l  as for  the study of the dependence of pharmacologica l  act ivi ty on the chemical  s t ruc tu re ,  a synthes is  
was ca r r i ed  out of a roma t i c  amides  of N-subst i tuted a~-pyrrolidinecarboxylic acids [1]. The in termedia te  
e s t e r s  of N-subst i tuted ~ -pyr ro l id ineca rboxy l i c  acids (II) with R =CH 3 or C2H 5 were  obtained f rom ~,5- 
dihalovaler ic  acids by the method descr ibed  by us e a r l i e r  [7]. Fo r  the synthesis  of e s t e r s  of amino acids 
II with heav ie r  r e s idues  at the ni t rogen atom of the he terocycl ic  r ing,  it was found convenient to c a r r y  out 
cycl izat ion of ethyl e s t e r  of ~ - b r o m o - 5 - c h l o r o v a l e r i c  acid {III) with p r i m a r y  amines:  

CH2GH2CH2CHCOOCIH~ RNH~ ~ / - G O O C ~ I I ~  IMgNHAV~ ~ - ~  
(31 BF N N I I 

~7 R f R I 

The la t ter  va r ian t  in the synthesis  of e s t e r s  I1 has the advantage of aminat ion proceeding under mild 
conditions with high yields of cyclic  products .  By using this method, we obtained a s e r i e s  of new e s t e r s  of 
N-subst i tuted a -py r ro l i d i neca rboxy l i c  acids {Table 1; typical  exper iment ,  see Exper imenta l  part) .  The 
reac t ion  of e s t e r s  II with magnesif lm halide der iva t ives  of the appropr ia te  a romat i c  amines  [8, 9] yielded 
amides  I (Table 2; typical  exper iment ,  see Exper imenta l  part) .  

Mesidide of N-propy l -  a--pyrrol idinecarboxyl ic  acid (l"b) was obtained by hydrogenat ion of N-allyl  
der iva t ive  (Ia) in the p resence  of palladium on charcoal  

GH 5 CH 3 

I o ' ,  I 
CHT_GH = OH7 " OHzGH 2 CH 3 

I a  Ib 

CM 3 

3~ne p rope r t i e s  of synthesized amides  I are given in Table 2. They readi ly  yielded hydrochlor ides ,  
in the fo rm of white c rys ta l l ine  subs tances ,  readi ly  soluble in water .  With the inc rease  in the length of 
N-alkyl res idue  the solubil i ty of hydrochlor ides  in water  dec rea se s ;  substances  with a res idue heav ie r  
than hexyl are spar ingly  soluble in water .  

As a r e su l t  of the study of pharmacologica l  p roper t i e s  of hydrochlor ides  of amides  I, it has been 
es tabl ished that they produce infi l tration and conduction anes thes ia ,  while some of them also posses s  
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T A B L E  1. E s t e r s  of N - S u b s t i t u t e d  ( ~ - P y r r o l i d i n e e a r b o x y l i c  Ac ids  (II) 

lso- C3H7 

n - C ~ H  ~' 

iso-CaH~ 

iso-CsHll 

CGH,a 

C7H15 

C,oHel 

C14H29 

CH2=CH 
=CH2 

Yield, Boiling 
% point,deg 

Cyclo- 
pentyl 

Cyclohexyl 

40,5 

65 

79,5 

54,7 

68 

65 

n~ a~" Found,c %H - formulaEmpirical 

60 

83 

69,3 

77,8 

83 

75,3 

60 

93--5(12 I1,4455[0,9735] 64 45 
mm)] I 64 49 

62--3 (Imm) 1,4460 0,95941 66,02 
[ 65,98 

72--3(2mm) l 4427 --  66 54 
�9 66,55 

96--9 (3mm) 1,4440 ),939g 67.24 
I 67,37 

101--2 (2ram) 1,4463 - -  68,39 
I 68,34 

106--7 (2ram) 1,4478 --  70,04 
I 70,01 

146--8(4mm) 1,4501 --  72,44 
] 72,49 

182--3 (2mm) 1,4554 - -  74,29 
] 74,42 

95--6 (12mmi,4540),980 c 65,80 

10,09 
10,29 
10,54 
10,47 
10,58 
10,70 
10,81 
10,83 
10,98 
ll,09 
11,38 
II,45 
I1,82 
11,98 
12,27 
12,24 
9,40 

C10HI~NO.. 

CnH21NO.~ 

C1,H~INO2 

CllH=aNO= 

CtaH2~NO~ 

C14H27NO2 

C, THaaN02 

C~lH41NO~ 

CIoH,TNO2 

CH2C6Hat 

CGHa $ 

86-7 (1,5 
ram) 

107--9 (2ram) 

126--8 (4mm) 

125--6 (2mm) 

1,4712 1,0241 

1,4784 1,009 

1,5108 1,053( 

1,5421 

65,91 
67,90 
67,81 
69,29 
69,54 
71,94 
71,98 
70,89 
70,96 

9,53 
9,82 Cr.,HaNO~ 
9,92 

10,52 ClaH2aNO 2 
10,52 
8,33 C14H19NO ~ 
8,431 
7,64 ] ClaH17NO 2 
7,65 

Calculated,% 

c H 

64,8 10,33 

66,28 10.62 

66,28 10,62 

67,56 10,86 

68.69 11,09 

69,66 11,28 

72,04 11,73 

74,29 12,17 

65,54 9,35 

68,21 10,00 

69,29 10,28 

72,06 8,21 

71,19 7,82 

* A c c o r d i n g  to l i t e r a t u r e  d a t a  [10], bp 116-118 ~ (20 ram) ,  n]~ 1.4465. 
t A c c o r d i n g  to l i t e r a t u r e  d a t a  [11], bp 104-105 ~ (0.07 ram) ,  n~  
1.5120. 

With  me thy l  e s t e r  of  c ~ - b r o m o - 5 - c h l o r o v a l e r i c  ac id ,  the y i e ld  in 
c y c l i z a t i o n  i n c r e a s e d  by 68-70%. 

s u r f a c e  a n e s t h e t i z i n g  a c t i v i t y  (Table 2). The s t r u c t u r e  of the a r o m a t i c  p o r t i o n  of a m i d e s  I a f f ec t s  the  
a c t i v i t y  in a m a n n e r  s i m i l a r  to tha t  o b s e r v e d  fo r  a r o m a t i c  a m i d e s  of a l i p h a t i c  amino  a c i d s  [3], i . e . ,  wi th  
the  i n c r e a s e  in the  n u m b e r  of m e t h y l  g r o u p s  the a c t i v i t y  i n c r e a s e s .  D e r i v a t i v e s  of an i l ine  and o - t o l u i d i n e  
p r o d u c e d  no s u r f a c e  a n e s t h e s i a ;  conduc t ion  a n d  i n f i l t r a t i o n  a n e s t h e t i c s  w e r e  ac t ive  for  a s h o r t  t i m e .  In the 
s e r i e s  of m e s i d i d e s  of N - s u b s t i t u t e d  c e - p y r r o l i d i n e c a r b o x y l i c  a c i d s ,  the  a b i l i t y  of p r o d u c i n g  i n f i l t r a t i o n  
a n e s t h e s i a  i n c r e a s e s  wi th  the i n c r e a s e  of r e s i d u e  R at  the n i t r o g e n  a t o m  of the  h y d r o c y c l i c  r i n g  (,from 
CH 3 to C4H9). The d e r i v a t i v e s  of N - b u t y l -  and N- i s o b u t y l - c e - p y r r o l i d i n e c a r b o x y l i c  ac id  p o s s e s s  we l l  
de f ined  a c t i v i t y  a t  a l l  k inds  of a n e s t h e s i a  and show r e l a t i v e l y  low tox ic i ty .  Compound I (R = C6Hla ) p r o -  
d u c e s  a l l  k inds  of a n e s t h e s i a  wi th  the s u r f a c e  a n e s t h e s i a  in v e r y  low c o n c e n t r a t i o n s  (0.05-0.1%);  howeve r ,  
t h e y  e x e r t  a we l l  de f ined  s t i m u l a t i n g  a c t i o n  on t i s s u e s .  Compound  I (R = CyHI5 ) is  s p a r i n g l y  so lub l e  in 
w a t e r ;  i t a l s o e x e r t s  a n a n e s t h e t i z i n g e f f e c t ,  the e x a c t c h a r a c t e r i s t i c  of which  i s  d i f f i cu l t  to give  b e c a u s e  of 
the  s h a r p l y  e x p r e s s e d  s t i m u l a t i n g  ac t ion .  Compound I (R = CH2CGH5) p r o d u c e s  no s u r f a c e  a n e s t h e s i a ,  
and i ts  a c t i on  in i n f i l t r a t i o n  a n e s t h e s i a  is  of b r i e f  d u r a t i o n .  Among  the s u b s t a n c e s  u n d e r  s tudy  the m o s t  
i n t e r e s t i n g  w e r e  the  m e s i d i d e s  of N - b u t y l -  and N - c y c l o h e x y l - a - p y r r o l i d i n e c a r b o x y l i c  a c i d s  which  a r e  a 
s u b j e c t  of a s e p a r a t e  i n v e s t i g a t i o n .  

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

E s t e r s  of N - S u b s t i t u t e d  a - t > y r r o l i d i n e c a r b o x y l i c  A c i d s  (II) ( typical  e x p e r i m e n t )  [12]. A so lu t ion  of 
1 m o l e  of e thy l  e s t e r  of o ~ - b r o m o - 6 - c h l o r o v a l e r i c  a c i d  and 3.5 m o l e s  of p r i m a r y  a m i n e  in be nz e ne  o r  
to luene  was  r e f l u x e d  fo r  6 h. Upon coo l ing ,  e t h e r  was  added to the r e a c t i o n  m i x t u r e  to p r e c i p i t a t e  c o m -  
p l e t e l y  a m i n e  h y d r o h a l i d e s ;  the p r e c i p i t a t e  was  f i l t e r e d  off, and an e x c e s s  of s a t u r a t e d  aqueous  so lu t ion  of 
p o t a s s i u m  c a r b o n a t e  was  added  to the  f i l t r a t e .  The b e n z e n e - e t h e r  so lu t ion  was  s e p a r a t e d ,  the  s o l v e n t s  
d i s t i l l e d  off, and the r e s i d u e  f r a c t i o n a t e d  in vacuo.  A p p r o p r i a t e  a m i d e s  of N - s u b s t i t u t e d  c~ -py r ro l i d ine -  
c a r b o x y l i c  a c i d s  w e r e  ob ta ined  in s o m e  c a s e s  in a y i e l d  of 15-35% a s  h i g h - b o i l i n g  b y p r o d u c t s  [12]. 
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Amides  of N-Substi tuted ~ -P y r ro l i d i neca rboxy l i c  Acids (I) (typical exper iment) .  To an e ther  solu-  
tion of 0.1 mole of methyl  magnes ium iodide was carefu l ly  added dropwise  0.1 mole of a romat ic  amine in 
absolute e ther .  On the complet ion of the react ion,  to the aminomagnes ium iodide was added dropwise the 
e ther  solution of 0.05 mole  of e s t e r  of N-subst i tuted ~ -pyr ro l id ineca rboxy l i c  acid, and the mixture  was 
ref luxed for  1 h. After  cooling, the mix ture  was acidified with diluted hydrochlor ic  acid to pH 5.0-6.0,  the 
aqueous layer  was s e p a r a t e d  and ex t rac ted  seve ra l  t imes  with e ther ,  and the aqueous solution was made 
alkaline by concentra ted ammonia .  The base  was ex t rac ted  with e ther .  After the solvent was dist i l led off, 
dilute hydrochlor ic  acid was added to the res idue  to an acid react ion;  the solution was boiled with act ivated 
carbon and made alkaline with 40% aqueous po tass ium hydroxide solution, and the amide was ex t rac ted  with 
e ther .  The e ther  solution was dried over  magnes ium sulfate and the e ther  dist i l led off to yield the appro-  
pr ia te  amides .  

The Hydrochlor ides  were  obtained by mixing the e ther  solution of hydrogen chloride and base .  
Crys ta l l iza t ion  was ca r r i ed  out f r o m  a mix tu re  of alcohol and ether .  

Mesidide of N - P r o p y l - ~ - p y r r o l i d i n e c a r b o x y l i c  Acid (lb).* A solution of 1 g of mesidide of N-a l ly l -  
a -py r ro l i d ineca rboxy l i c  acid in 50 ml  of alcohol was hydrogenated over  pal ladium on charcoa l  at a tmo-  
spher ic  p r e s s u r e  and room t empera tu r e .  The theore t ica l  amount of hydrogen was absorbed  in 1.5 h. The 
ca ta lys t  was f i l te red  off, the alcohol dist i l led off, and the res idue  c rys ta l l i zed  on standing. 
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