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P rev ious ly  conducted r e s e a r c h  has  shown that  monoqua te rnary  sa l t s  of aminoalkyl  e s t e r s  of c innamic  
acid o r  subst i tu ted c innamic ac ids  having the genera l  fo rmula  (I) p o s s e s s  high c u r a r e - l i k e  act ivi ty .  Those 
compounds prove  to be mos t  effect ive in which the amino-a lcohol  res idue  conta ins  four carbon  a toms (n = 4) 
and the subs t i tuents  at the qua te rna ry  ni t rogen atom a re  methyl  groups;  the ac t iv i ty  r i s e s  upon t r ans i t i on  to 
the co r r e spond ing  d e r i v a t i v e s  of methoxycinnamic  ac ids  (i, X = CH30, Y = H or  CH30 ) o r  of p -n i t r oc innamic  
ac ids  (I, X = NO2) [1]. 

. . . .  
X ~ O O ( O H z l r t ~ )  I 

I Z 

As a r e s u l t  of fu r the r  study of the connection between s t ruc tu r e  and act ion in th is  s e r i e s ,  i t  was e s -  
t ab l i shed  that  even some of the most  s imply  s t ruc tu red  compounds,  namely,  qua te rna ry  sa l t s  of aminoalkyl  
e s t e r s  of benzoic acid (II), a re  a lso  act ive myore l axan t s .  Aminoalkyl  e s t e r s  of a roma t i c  ac ids  have been 
widely inves t iga ted  in connection with the s e a r c h  for loca l  anes the t i cs  among them, as well  as  for  subs tances  
with a t rop ine - l i ke  or  an t ih i s tamine  act iv i ty  (see [2], for  example) .  However,  the c u r a r e - l i k e  action of the 
co r r e spond ing  qua te rna ry  ammonium sa l t s  has  not been d i s cus sed  in the l i t e r a t u r e .  F o r  compara t i ve  t e s t s  
we have synthes ized  a number  of meth iod ides  of w-d ime thy laminoa lky l  e s t e r s  (II) which differ  in the length 
of the alkyl r es idue  in the amino-a lcoho l  pa r t  of the molecule .  The d imethy laminoa lcoho l s  (n = 2-11), p r e -  
pa red  by the method desc r ibed  in [3], were  brought into r eac t ion  in d ich loroe thane  medium with equ imole -  
cu la r  amounts of acid ch lo r ides  of benzoic or  subst i tuted benzoic ac ids ;  the aminoalkyl  e s t e r  b a s e s  were  
s e p a r a t e d  f rom the aminoalcohols  which had not en te red  into r eac t ion  by f rac t iona l  addit ion of ammonia ,  
a f te r  which they were  a l ready  ana ly t i ca l ly  pure  in mos t  c a s e s ,  even without d i s t i l l a t ion .  The qua te rna ry  
sa l t s  were  p r e p a r e d  by wa rming  a mix ture  of the app rop r i a t e  r eagen t s  in acetone.  Melt ing points ,  ana ly t ica l  
data,  and t e s t  r e s u l t s  for  the compounds synthes ized  a re  given in Table 1. 

As follows f rom the pha rmaco log i ca l  t e s t i ng  data , the c u r a r e - l i k e  ac t iv i ty  of the (II) compounds,  e x a c t -  
ly  as in the s e r i e s  of r e l a t ed  d e r i v a t i v e s  of c innamic acid (I), has a max imum at n = 4; compounds with a 
s m a l l e r  or  l a r g e r  value of n a r e  l e s s  act ive .  It i s  poss ib l e  that  the c u r a r e - l i k e  act ion of the compounds 
under  study was not detected up t i l l  now because  e s t e r s  with n = 2 o r  n = 3 were  mainly  studied p rev ious ly .  
On t r ans i t i on  to co r r e spond ing  de r iva t i ve s  of p - subs t i t u t ed  benzoic ac ids ,  it  was noted tha t the  in t roduct ion 
o f e l e c t r o n - a c c e p t o r  g roups ,  for example ,  a ni t ro group (as for  the c innamic acid de r iva t ives ) ,  into an a r o -  
mat ic  r ing  cause s  a fu r the r  e levat ion  of act ivi ty ,  while the p r e s e n c e  of one o r  s e v e r a l  methoxy groups  l eads  
to a ce r t a in  d e c r e a s e  in act ivi ty ;  compounds of type II [n = 4, X = SOuN(CH3)2, Y = Z = H, R = CH3] proved 
to be mos t  ac t ive .  In mechan i sm of action,  all the compounds t e s t ed  pe r t a i n  b a s i c a l l y  to the depo la r i z ing  
c u r a r e - l i k e  media .  The compounds with n = 6-11 apparen t ly  exe r t  a mixed action.  
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The compounds under examination approach the most  effective cu ra re - l ike  compounds from the group 
of b i s -qua te rnary  ammonium salts in activity, but act briefly,  which may be caused both by their  monoquat-  
e rna ry  s t ructure  and also by fast hydrolys is  of the es te r  group in the organism.  The reasons  for their  high 
activity, unusual for monoquaternary salts, are not too c lear .  It might be suggested that the carbonyl group 
carbon atom which c a r r i e s  a part ial  positive charge is a second positive center  in the compounds under 
study, which intensifies their  fixation in receptors .  However, the presence  of two positive centers  separated 
by five atoms in the molecule usually does not lead to the appearance of cu ra re - l ike  activity. Moreover,  in 
s imilar ly  s t ructured cinnamic acid derivat ives  it has been shown [1] that t ransi t ion to the corresponding 
hydrocinnamic acid derivative considerably reduces  activity, although both positive centers  are not involved 
thereupon. It is preferable  to assume that the second posit ive center  is a part ial  positive charge in the a ro -  
matic nucleus, created by the presence  of an e lec t ron-accep tor  group or  by conjugation with a carbonyl  group 
and located at a distance of 9-11 atoms f rom the ammonium center  [4, 5]. On t ransi t ion to the hydrocinnamic 
acid derivative, the conjugation is destroyed,  because of which there  can be a reduction in activity. 

By the react ion of 4-d imethylamino- l -bu tanol  methiodide with acetic anhydride the methiodide of 4-  
d imethylaminol - l -buty l  acetate was prepared;  this is a homolog of acetylcholine. In a dose of 0.35-0.45 mg /  
kg, this compound caused spastic pa ra lys i s  in chicks. For  comparat ive tests ,  we also synthesized a qua te r -  
nary salt of a s t ructure  like es te r  II (n = 4), but containing an amide group instead of the es te r  group, namely, 
4-dimethylaminobutylbenzamide methiodide. The cu ra re - l ike  activity of this substance was 3 to 4 t imes  
smal le r  than that of the corresponding es ter .  

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

The star t ing ~, ~-dimethylamino alkanols were prepared  by the method of [3]. 

P r e p a r a t i o n  o f  D i m e t h y l a m i n o a l k y l  E s t e r s  o f  U n s u b s t i t u t e d  

a n d  N u c l e a r l y  S u b s t i t u t e d  B e n z o i c  A c i d s  

To a solution of 0.1 mole of the ~, ~-dimethylamino alkanol in 100 ml of dichloroethane was added, 
at "3 to 5 ~ a solution of an equimolecular  amount of the appropriate acid chloride in 100 ml of dichloroethane. 
The reaction mixture was allowed to stand overnight at room tempera ture ;  50 ml of water  was added, the 
dicbloroethane layer  was separated,  and it was extracted three t imes  (with about 25 ml) with 5% hydrochloric 
acid solution and once with 25 ml of water.  The combined water and acid ext rac ts  were treated with c h a r -  
coal, and a 25% ammonia solution was added to the filtrate to pit 9.0; the oil which separated was extracted 
with ether,  the ether extract  was dried with magnesium sulfate, and after  evaporation of the ether  the amino-  
alkyl es te r  remained in the form of a viscous mass.  For  purification, it was ei ther  distilled under vacuum 
or  was dissolved in hydrochloric  acid and again l iberated with ammonia.  In both cases ,  the substance ob- 
tained (a thick oil) showed sat is factory resul ts  on analysis  (see Table 1). 

The hydrochloride was prepared  by the action of an ethereal  hydrogen chloride solution on an ether  
solution of the aminoalkyl es ter .  The hydrochloride was purified by recrys ta l l iza t ion  f rom a mixture of 
alcohol and ethyl acetate. 

Methiodides were prepared  by mixing the aminoalkyl e s t e r s  with excess  methyl iodide in acetone solu-  
tion. In some cases  heating the mixture for 2 or  3 h was required to cause disappearance of the alkaline 
reaction. For  analysis,  the methiodides were recrys ta l l i zed  from methanol or  aqueous acetone. 

4 -Dimethylamino- l -bu ty l  Acetate Methiodide. A mixture of 0.01 mole of 4-d imethylaminol - l -butanol  
methiodide and 0.03 mole of acetic anhydride was heated in an oil bath for 20 rain at 170 ~ The melt, which 
crys ta l l ized on cooling, was washed with ether  and was recrys ta l l ized  from a mixture of alcohol and ethyl 
acetate. Yield, 70.1%; rap, 145-147 ~ Found, %: C 36.23, 36.37; H 6.71, 6.75; 1-42.3, 42.5; N4.61, 4.65. 
C~H20INO 2. Calculated, %. C 35.88; H 6.69; 1-42.14, N 4.65. 

N-(4-Dimethylamino-l-butyl)benzamide. By the action of potassium cyanide, l-bromo-3-chloropro- 
pane was converted into 4-chlorobutyronitrile [6], which was transformed into 4-dimethylaminobutyronitrile 
by heating with dimethylamine in a tube at I00 ~ [7]; the latter compound was reduced with lithium aluminum 
hydride to give 4-dimethylamino-l-butylamine, bp 62-64 ~ (22 mm), n 20 1.4380. 

The reaction of 4-dimethylamino-l-butylamine with benzoyl chloride and isolation of the dimethylami- 
nobutylamide were carried out under the same conditions as in the preparation of the ester bases (see 
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above); bp 174-175 ~ (2 ram); yield,  68%. Found, %: N 12.85, 12.89, CI3tt20N20. Calculated,  %: N 12.71. 
Methiodide: mp 156-158 ~ (from aqueous acetone).  Found, %: 1--35.48, 35.50. C14H23IN20. Calculated,  %: 
I -  35,03. 
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