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The quaternary ammonium salts of dialkylaminoalkyl es te r s  of 4-amino-2-hydroxybenzoic  acid p r e -  
viously prepared  by us [1] were examined for their ant ichol inesterase  activity and evaluated as shor t -ac t ing  
muscle relaxants [2]. It is known [3] that the introduction of a chlorine atom into the molecule in a se r ies  
of der ivat ives  of dialkylaminoalkyl es te r s  of 4-aminobenzoic acid will occasionally result  in compounds of 
g rea te r  activity and b roader  chemotherapeutic  spect rum.  

To extend the study of the relationship between chemical  s t ruc ture  and pharmacological  activity in 
this group of compounds, we have now synthesized quaternary ammonium salts of dialkylaminoalkyl es te r s  
of 4-subst i tu ted-2-chlorobenzoic  acid of the following general type: 

I 
Cl 

in which R= NO 2 or NH2; R', R', and R '~= H 
or a lower alkyl group; n=2 or 8; and X=Br, 
C1, or I (see Table 1). 

The s tar t ing point of all these prepara t ions  was 2-chloro-4-n i t robenzoic  acid. The dialkylaminoalkyl 
es te rs  of this acid can be obtained by a var ie ty  of methods [4-7], but we prepared  them by the interactio~ 
of the acid chloride with the appropriate  dialkylamtnoalkanol [7]. This procedure  furnished products of a 
higher degree of puri ty and gave bet ter  yield. 

Reduction of the dialkylaminoalkyl e s t e r s  of 2-ehloro-4-ni t robenzoie  acid to the corresponding 4- 
aminobenzoie es te r s  has been attempted by severa l  different methods [6-12]. Thus, catalyt ical ly,  the 
diethylaminoethyl es te r  cannot be reduced at all [8], even though the free acid itself is readily reduced by 
this means,  i.e., by gaseous hydrogen at a tmospheric  p r e s su re  in the presence  of Raney nickel. (P resum-  
ably the e s t e r  res i s t s  reduction because the increased e lec t ron density in the nitro group, induced therein 
by the electron-donat ing effect of the e s t e r  group, lowers its adsorbabili ty on the cata lyst  surface [9]). 
Again, although attempts to reduce the nitro es te r s  (I), (II), and (III) with mixtures  of hydrochlor ic  acid and 
(a) metallic iron, to) metall ic tin, or (e) stannous chloride do furnish the cor responding  amino es te r s  (IV), 
iV), and (VI) respect ively,  the yields are  low and the products  difficult to purify [6, 7, 10-12]. 

We have suecessful ly employed a more  sa t i s fac tory  method of reducing the three dtalkylaminoalkyl 
es te rs ,  (I), (If), and (Eli), of 2-ch loro-4-n i t robenzoic  acid. This consis ted in the use of hydrazine hydrate  
in the presence  of Raney nickel, the course  of the reduction being controlled by thin l aye r  chromatography.  
The result ing amino es te r s ,  (IV), iV), and (VI) respect ively,  were charac te r i zed  as hydroehloride salts,  the 
free bases  being recovered  from these by means of aqueous ammonia,  followed by extract ion with ether. 
For  this discharge of the bases  to ether,  the pH was adjusted to a value of at leas t  10, as at lower pH values, 
e.g., at pH 8 or 9, only some 20-30% of the basic product  can be t r ans fe r red  to the organie l ayer  [13]. 

T h e q u a t e r n a r y  .~nmonium salts,  (VII)-(XIV), of the dialkylaminoalkyl e s te r s ,  not only of 4 -amino-  
[(IV), iV), and (VI)], but also of unreduced 4-n t t ro-2-ch lorobenzoie  acid [(f), it1), and (IIS], were obtained by 
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the action on these six t e r t i a ry  b a s e s  of the appropriate 
alkyl halides in anhydrous alcohol or acetone. 

The chromatographic  behavior of all these nitro and 
amino es te rs ,  both te r t ia ry  and quaternary,  was examined. 
The experiments  were  ca r r i ed  out in unfixed layers  of 
grade IV-activity A1203. The Rf values of the te r t ia ry  di- 
alkylaminoalkyl es te r s  of 4-ni t rochlorobenzoie acid were 
g rea te r  than those of the corresponding 4-amino es te r s  
(see Table 1); this can be attributed to the fact that the ad- 
sorption mobility of the amino group is lower than that of 
the nitro group. In the case  of the quaternary  sal ts ,  the 
value of Rf is determined in par t  by the identity of the alkyl 
groups at the quaternary nitrogen atom, but in par t  also by 
the distance of this atom from the oxygen atom of the es te r  
grouping [14]�9 

The biological proper t ies  of the compounds descr ibed 
in this paper  have been examined in the Pharmacological  
Labora tory  (Director: P ro fe s so r  M. Ya. Mikhel'son) of the 
Evolutionary Physiology and Biochemis t ry  Institute of the 
Academy of Sciences of the USSR. Of all the compounds, 
(XII) proved to have the most  pronounced effect on the 
chol inoreeeptors  of skeletal muscle .  In experiments  with 
the smooth muscle  of f rog ' s  intestine, a concentrat ion of 
2 �9 10 -5 of the s a m e  compound could elicit  contract ions 
amounting to 50% of the maximal possible effect, while 
doses of 2.5 #g/kg administered intravenously to anesthetized 
cats  could elicit a depolar izat ion-type blockade in the ne rve-  
muscle  communicat ion sys tem of the animal. 

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

Dialkylaminoalkyl Es te rs  of 2-Chloro-4-Ni t robenzoic  
Acid. 2-Chloro-4-ni t robenzoyl  chloride (0.01 mole) was 
dissolved in 30 ml of absolute alcohol or  benzene. To this 
solution, cooled in ice and constantly s t i r red ,  was added the 
appropriate dialkylaminoalkanol (0.03 mole) in 10 ml of 
anhydrous solvent. The result ing precipitate was f i l tered 
off af ter  30 min and recrys ta l l i zed  f rom absolute alcohol. 

Dialkylaminoalkyl Es te rs  of 2-Chloro-4-Aminobenzoic  
Acid. A solution of a dialkylaminoalkyl es te r  of 2 -ch lo ro -  
4-nitrobenzoie acid (0.01 mole) in ethanol (10 ml) was t reated 
with hydrazine hydrate (0.05 mole) and heated to boiling. 
About 0.1 g of Raney nickel cata lyst  was then added and the 
mixture boiled for 1.5 h. During this t ime, the course  of 
the reaction was checked every 15 min by TLC, using an 
unfixed l aye r  of grade V-activity A1203 and the solvent s y s -  
tem d ich loroe thane-e thanol  (16: 4). When the react ion was 
complete,  the excess  of hydrazine hydrate was decomposed 
by adding a fur ther  amount of cata lyst  (about 0.05 g) and 
boiling the mixture for 5 rain. The catalyst  was then fil- 
tered off and the fi l trate concentrated down to a volume of 
about 5 ml. On passing in hydrogen chloride gas, a p r e -  
cipitate was obtained which was f i l tered off and c r y s t a l -  
l ized f rom absolute alcohol. 
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[4-Amino- and 4-Nitro-2-Chlorobenzoyloxyalkyl] -Trialkylammonium Salts. A solution of a dial- 
kylaminoalkyl es te r  of 4-amino- or 4-nitro-2-chlerobenzoic acid (0.01 mole) in 15 ml of absolute alcohol 
or acetone was treated with a solution of an alkyl halide (0.05 mole) in 5 ml of the corresponding solvent 
and the mixture maintained at the boiling point for 15-60 min. The resulting precipitate of quaternary am- 
monium salt was filtered off and crystall ized from absolute alcohol. 
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