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p -Aminomethylbenzoic  acid (I) i s  used  under  the name  of "PAMBA" or  Ambene in medica l  p rac t i ce  
as  an effect ive ant if ibrinolyt ic  substance [1, 2]. This  compound can a lso  be used  for obtaining the c o r r e -  
sponding ethyl e s t e r ,  i .e . ,  t r a n s - l - a m ! u o m e t h y l - 4 - c a r b o x y l h e x a n e  and i ts  va r ious  other  e s t e r s ,  which a re  
also powerful  ant if lbrinolyt ic  agents  [3]. 

Severa l  methods  for  the synthes is  of I a r e  known, but the m o s t  widely used  i s  the reduct ion of cyano-  
benzoic  acid (II) under  va r ious  conditions [4-8] in which a Raney nickel  ca ta lys t  i s  genera l ly  used, and 
hydrogenat ion is  c a r r i e d  out in aqueous ammonia  at a p r e s s u r e  of  up to 100 a tm or  under  a tmospher i c  
p r e s s u r e .  The technological  solution of the p rob lem of p repa r ing  I t h e r e f o r e  depends as  a whole on the 
method of p r epa r ing  IT. 

One convenient  method of synthesizing a ry l  n i t r i l es ,  and I I  in pa r t i cu l a r ,  i s  the reac t ion  of diazonium 
sa l t s  with solutions of Cu cyanide in the p r e sence  of an excess  of alkal i  m e t a l  cyanides,  in accordance  with 
the Sandmeyer  reac t ion .  

Although the reac t ion  for  p repa r ing  II  f r o m  p-aminobenzoic  acid (IH) has been  well  studied [9-10], 
in developing an indust r ia l  method of p repa r ing  H, we t r i ed  to exclude the diff icult ies  assoc ia ted  with the 
use  of highly toxic alkal i  me ta l  cyanides ,  and also with the complexi ty  of the isola t ion of II  f rom the r e -  
action mix tu re  in a pure  fo rm.  

In o r d e r  to p r e p a r e  the solution of Cu cyanide we used  acetone cyanohydrin,  which has  p rev ious ly  
been  successfu l ly  used as a subst i tute for  alkal i  me ta l  cyanides  [11]. This  method as a lso  the c l a s s i ca l  
method,  r equ i r e s  the use  of a monovalent  copper  salt ,  which compl ica tes  the p repa ra t ion  of cyanide de -  
r iva t ives  by  the Sandmeyer  reac t ion  in high y ie lds .  

We suggested that  i t  might  be  poss ib le  to p r e p a r e  a solution of a complex salt  without p rev ious ly  
p repa r ing  a monovalent  copper  sal t  by  the reducing act ion of acetone cyanohydrin in alkal i  med ium.  In fact ,  
with gradua l  addition of 4 mole  of alkali  to an aqueous solution of i mole  of CuSO 4 and 4 mole  of acetone 
cyanohydrin,  a c l e a r  solution of light yel low color  is  obtained, which is  stable on s to rage .  

Accordingly,  in con t r a s t  to the known reac t ion  [12], 

2Cu +~ + 10CN- = 2 [Cu (CN),1-3 + (CN)~, 

a complex can eas i ly  be  p r e p a r e d  by  the method which we developed,  using acetone cyanohydrin and CuSO 4 
[13] as  the s ta r t ing  m a t e r i a l s .  This  has  the g r ea t  advantage that  toxic dicyanogen is  not evolved.  The 
method can be applied to the synthes is  of any a ry l  n i t r t l e s  by the Sandmeyer  reac t ion .  

In the Sandmeyer  reac t ion ,  1 mole  of diazonium sal t  is  genera l ly  taken pe r  1 mole  of complex copper  
sal t .  

As a r e su l t  of those expe r imen t s  it  was  shown that  in p repa r ing  I I  a dec r ea se  in the quantity of cop-  
pe r  complex to 0.5 mole  p e r  mole  of dtazonium salt  does  not lead to a dec r ea se  in the yie ld  of a ry l  n i t r i le .  
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The reac t ion  with the ethyl  e s t e r  of  p -aminobenzo ic  acid (Anesthesin,  IV) was c a r r i e d  out under  s i m i l a r  
condit ions,  but in th is  case  the yield of the ethyl  e s t e r  of p -cyanobenzoic  acid (V) was 68% as  against23.6% 
with the c l a s s i c a l  method [14]. 

We have signif icant ly s imp l i f i ed  the method of isola t ing the final p roducts .  Thus,  II can be conve-  
niently i so la ted  by sal t ing out f rom the r eac t i on  mix tu r e  in the fo rm of an in t e rmed ia te  complex  with Cu 
cyanide,  which i s  then decomposed  by heat ing in wate r .  Also,  a m o r e  convenient  method of isolat ing V is  
s t e am dis t i l la t ion of the l a t t e r  d i r ec t ly  f r o m  the reac t ion  mix tu re  a f t e r  the reac t ion  has  finished. 

The main difficulty in preparing I from II is the necessity of careful and painstaking purification of 
the final product from the heavy metals copper and nickel. This leads to greater complication in the tech- 
nique used, i.e., the necessity of using ion-exchang e resins, with a corresponding drop in yield. 

In order to avoid these disadvantages, to simplify the method, and to make use of more easily ac- 
cessible and cheaper raw materials we developed a method of preparing I from V, which consisted in 
hydrogenating the latter under mild conditions (1-5 a~ym, 40-50 ~ with Raney Ni catalyst in an aqueous al- 
cohol solution of ammonia, and subsequent saponification without isolating the intermediate product, i.e., 
the ethyl ester of p-aminomethylbenzoic acid (VI), to give a valuable product [15]. Commercial I, which 
already had a purity of 98-99%, was additionally purified by dissolving in aqueous ammonia and vacuum 
distillation to small volume. The yield of the very pure I (without using special purification methods) was 
about 80%. 

Accordingly,  the p r epa ra t i on  of I f r o m  V as s ta r t ing  m a t e r i a l ,  c o m p a r e d  with i ts  p r epa ra t i on  f rom 
II, involves  v e r y  li t t le compl ica t ion of the product ion p r o c e s s .  The advantage of the method as  a whole is 
the r eady  avai labi l i ty  of  the raw m a t e r i a l  (Anesthesin) and the easy  avai labi l i ty ,  s impl ic i ty  of p repara t ion ,  
and safe ty  of the complex  sal t  of  Cu cyanide which is used, and the ease  of isola t ing the in te rmedia te  
e s t e r  V in the pure  f o r m  c o m p a r e d  with the f r ee  acid II, and a lso  the poss ib i l i ty  of p r epa r ing  the h y d r o -  
chlor ide  of  VI by this  method.  

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

P r e p a r a t i o n  o f  a C o m p l e x  S a l t  o f  Cu C y a n i d e  

Crys ta l l ine  coppe r  sulfate  (20 g) was d isso lved  in 170 ml  of water ,  and 30 ml  of acetone cyanohydrin  
was  added. A solution of 12.8 g of NaOH in 43 m l  of wa te r  was then added over  30 rain with rap id  s t i r r i ng .  
Af te r  the alkal i  had been  added, the r eac t ion  mix tu r e  b e c a m e  c l ea r ,  the solution having a l ight-yellow 
color .  

p - C y a n o b e n z o i c  A c i d  ( I I )  

A 20 g quantity of  III  was  d i sso lved  in 95 ml  of water ,  containing 5.7 g of NaOH and 10.1 g of NaNO 2. 
The solution obtained was added at - 3 to  +2 ~ to a solution of 32 ml  of  concent ra ted  HC1 in 105 ml  of wa te r .  
The r eac t ion  mix t u r e  was held at  0 ~ for  30 rain, a f t e r  which it  was ca re fu l ly  neut ra l ized  with an aqueous 
solution of NaOH to pH 7.0. The cold solution of diazonium sal t  obtained was slowly added ove r  5 rain 
with rapid  s t i r r i ng  to the solution of complex  (prepared  as desc r ibed  above).  When ni t rogen evolution had 
ceased,  120 g of NaC1 was added to the reac t ion  mix tu re ,  and a f te r  the sal t  had d isso lved  the reac t ion  m i x -  
tu re  was  held for  3 - 4 h a t  0-5 ~ The c rys ta l l ine  r e s idue  deposi ted was separa ted  and d isso lved  in 0.5 l i t e r  
of water .  The solution was heated  to boil ing,  1-2 g of act ivatd  ca rbon  were  added, and the solution was 
f i l te red.  The c l ea r ,  c o l o r l e s s  solution obtained was cooled and acidif ied with concent ra ted  HC1 to pH 3.0. 
The white res idue  deposi ted was f i l te red  off, washed with wate r ,  and dr ied  at 70 ~ to give 13.2 g (62%), of 
II, mp 218-219 ~ as  aga ins t  the publ ished value [4] of 219 ~ 

. E t h y l  E s t e r  o f  p - C y a n o b e n z o i c  A c i d  (V)  

Compound IV (40 g) was suspended in a mix tu re  of 65 m l  of concen t rac ted  HC1 and 250 m l  of  wate r ,  
and the mix tu r e  was cooled to 4-7 ~ a f t e r  which a solution of  16.8 g of NaNO 2 in 70 ml  of water  was added 
dropwise  with rapid  s t i r r ing  so that  the t e m p e r a t u r e  of the reac t ion  mix tu re  neve r  exceeded 8 ~ The so -  
lution of diazonium sal t  obtained was held for  30 rain at  0-5 ~ and was then ca re fu l ly  neut ra l ized  with an 
aqueous solution of NaOH to pH 5.0-6.0.  This  was then added fa i r ly  rapidly ,  i .e. ,  ove r  5 rain, with rapid  
s t i r r i ng  to a solution of copper  complex  p rev ious ly  heated  to 45-50 ~ the solution of copper  complex  being 
obtained f r o m  30.2 g of c rys ta l l ine  copper  sulfate,  45 ml  of acetone cyanohydrin  7.5 g of NaOH, and 330 
m l  of wa te r .  The reac t ion  product  was i so la ted  as  a dark  oil .  When ni t rogen evolut ion had ceased  the 
reac t ion  product  was s t e a m  dis t i l led  f r o m  the reac t ion  m a s s ,  until  the condensate  was  c l ea r .  The 
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crystall ine white residue deposited from the condensate was fil tered off and dried in a i r  to give 29 g 
(68%) of V, mp 51-52 ~ After recrystal l izat ion from petrol ether (bp 40-45 ~ this gave a product of mp 54 ~ 
as against a published value [16] of 54 ~ 

p - A m i n o m e t h y l b e n z o i c  A c i d  ( I ) .  

A solution of 140 g of V in a mixture of 700 ml of ethanol and 350 ml of concentrated aqueous am- 
monia was loaded into a 2- l i ter  autoclave, 10 g of Raney Ni catalyst were added, and the mixture was hy- 
drogenated at 40-50 ~ and 1-5 atm pressure .  After 30 rain, hydrogenation had almost ceased, and after 1 
h the catalyst was separated off. Sodium hydroxide (70 g in 250 ml of water) was added to the solution ob- 
tained, and this solution was evaporated to 0.5 l i ter  under normal pressure .  The residue obtained was 
filtered off, and the solution was decolorized with activated carbon, after which 200 ml of dilute HC1 (1 : 1) 
was slowly added with rapid st irr ing to pH 7.5-8.0. The reaction mixture was cooled to 10-15 ~ and held 
at this temperature for 2-3 h. The crystalline residue obtained was filtered off, and dissolved in 150 ml 
of concentrated aqueous ammonia and 800 ml of water.  The ammonia solution was also decolorized with 
activated carbon and then fil tered and evaporated down to 250 ml, after  which the residue was fil tered off 
and dried in a i r  to give 107 g of Pure I, mp 347-352 ~ as against a published value [8] of 350 ~ i.e.,  a yield 
of 81% based on the anhydrous product. 
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