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It is known that musc le  re laxan ts  in which the dis tance between the qua te rna ry  ni t rogen a toms is 20- 
22 A are  capable  of in terac t ing  with cho l inorecep tors  not only by means  of the i r  cat ionic ends but also by 
means  of the dipole groupings if the la t ter  a re  in the "acetylchol ine  posi t ion" [1,2]. The loss  of one ca t ion-  
ic group in such molecules  leads to only a sl ight reduct ion in the act ivi ty  (by a fac tor  of 5-10). However ,  
if  the dipole groupings a re  not in the "acetylchol ine  posit ion," the r e m o v a l  of one cationic group induces a 
sha rp  drop in the act ivi ty  (by f ac to r s  of tens and hundreds) (Table 1). This  sor t  of compar i son  of the 
act ivi ty  of the dications and the co r respond ing  monocat ions  of musc le  re laxants  was made only for  c o m -  
pounds with f lexible mo lecu l a r  s t r u c t u r e s .  It  s e emed  of in te res t  to study this so r t  of dependence for  c o m -  
pounds with r ig id  molecu la r  s t r u c t u r e s  and an ant idepolar iz ing type of action. 

For  this ,  we synthes ized and inves t igated mono-  and d iqua te rnary  ammonium compounds VII-X, which 
have r ig id  molecu la r  s t r u c t u r e s .  

TABLE 1. C o m p a r i s o n  of the Activi ty of Muscle Relaxants  with De-  
polar iz ing Action upon In terac t ing  with the C-16 Structure  
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Here  and in Table  2, HDS is the head dipping symptom.  

Insti tute of Expe r imen ta l  Medicine, Academy of Medical Sciences of the USSR. I. M. Sechenov Ins t i -  
tute of Evolu t ionary  Phys io logy  and Biochemis t ry ,  Academy of Medical Sciences of the USSR, Leningrad.  
T rans l a t ed  f rom K h i m i k o - F a r m a t s e v t i c h e s k i i  Zhurnal ,  Vol.  8, No. 1, pp. 11-13, J anua ry ,  1974. Original  
a r t ic le  submit ted  Ju ly  5, 1972. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

10 



TABLE 2. Blocking Activity of Mono- 
and Diquaternary Ammonium Derivatives 
of Napbthalene-peri-~etr  aearboxylic Acid 

Comp. R' I 
EDso HDS 
cats) (rabbits) 
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Note. All of the compounds are  sal ts  of 
benaenesulfonic acid. 
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Both the dieationic compounds (VII and IX) ,and the 
corresponding monocationie compounds (VIII and X) proved 
to be muscle relaxants with an ant/depolarizing type of 
action. The resul ts  of the pharmacological  investigation of 
VII-X are presented in Table 2. 

It is seen f rom Table 2 that the cu ra re - l ike  activity 
of monoquaternary derivatives of naphtha lene-per i - t e t ra -  
carbo• acid (VIII and X) is considerably  lower (by tens 
of t imes) than that of th~ix" diquaternary analogs (VII and IX). 
Thus it turned out that the above-indicated dependence is 
charac te r i s t i c  not only for flexible but also for  r igid muscle 

re laxants .  

Derivatives VIII and X were synthesized via the fol-  
lowing scheme:  

HOOO-~>--COOH +2HOH I40OO-~OOOH-~C~HsI~I~ 
i~oo o - ( ~  c OOH ~OOC k-~_~"- 0Ool4. 

K o o c - ~ -  c/x/~ #--% 
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o// ~ %0 

K=Ct{~ or CtH. I 

We have previously  descr ibed the synthesis  of derivat ives VII and tX [3J. 

EXPERIMENTAL 

Naphthalene-peri-tetr~carbo~ylie Acid Monophenylamide (XI). A mixture of 3 g of naphthMene-per i -  
te t racarboxyl ic  acid, 1,2 g (10% excess) of potassium hydroxide, and 100 ml of water  was heated until a 
solution was formed,  The hot solution was filtered, 1 ml of aniline was added to the f i l trate,  and the mix-  
tare  was refluxed for 4 h. The solution was t rea ted  with charcoal  and fi l tered.  Concentrated hydrochlor ic  
acid (about 4 ml) was added to the refluxing fi l trate,  and the resul t ing precipitate was removed by f i l t ra -  
tion, washed repeatedly  with hot water (until it was neutral), and dried in a vacuum desiccator  over sulfur ic  
acid to give 2,75 g (80.1~%) o~ product ,  Crys ta l l iza t ion from acetic a c i d - a c e t i c  a~hydr~de (3:1)  gave t . g  g 
of a product with mp 295-296 ~ . Found, %: C 69.72, 70.05; H 2.78. 2.85; N 3.94, 3.71. C20HgNO s, Calcu-  
la ted,~:  C 69.96; H 2.64; N 4.07. 

Naphthalene-per i - te t racarboxyl ic  Acid N-Phenyl-N'-(p-piperidinophenyl)di imide (XII). A mixture of 
4.45 g of XI and 90 ml of acetie acid was refluxed with s t i r r ing  for 2 h. ~ The suspension was cooled to room 
tempera ture ,  2.5 g o[ f reshly distil led N-(p-aminophenyl)piperidine was added, and the mixture was heated 
for another 6 h. The mixture was then fi l tered without cooling, and the solid was washed success ive ly  with 
acetic acid, alcohol, and ether,  and dried in a vacuum des iccator  to give 7.1 g of product.  Crys ta l l iza t ion 
f rom dimethylformamide gave a product with mp 310-312 ~ (dec.). Found,%: C 74.19, 74.46; H 4.85, 4.94; 
N 8.20, 8.16. C3iH23N304. Calculated,%: C 74.24; H 4.62; N 8.38. 

Naphthalene-per i - te t racarboxyl ic  Acid N-Phelwl-N'-(p-piperidi~lophenyl)diimide Methobenzene- 
suffonate (VIE). A mixture of 1 g of base XII and 10 mI of methyl benzenesulfonate was heated with s t i r r ing  
at 140-150 ~ for 2 h. The solution was cooled, absolute ether was added, and an oil separated.  The liquid 
was decanted, and the oil was washed two to three t imes with absolute ether.  The oil gradual ly solidified 
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on t r i tu ra t ion  in e ther  to give 1.1 g (82K) of product .  Crys ta l l i za t ion  f rom dilute alcohol (2 : 1) gave a p rod-  
uct with mp 255-256 ~ (dec.}, Found,K: C 66.13, 66.20; H 5.05, 4.99; N 5.92, 6.07; S 4.49, 4.72; C3.~H31N3OTS �9 
" H20. Calculated,K: C 65.98; H 4.81; N 6.08; S 4.63. 

Naph tha l ene -pe r i - t e t r aca rboxy l i c  Acid N-Phenyl -N ' - (p-p iper id inophenyl )d i imide  Ethobenzenesulfon-  
ate (X). A mixture  of 1.5 g of base  XII and 15 ml  of ethyl benzenesulfonate  was heated at 140-160 ~ for 1.5 h. 
The mix ture  was cooled,  and absolute e the r  was added, whereupon a prec ip i ta te  fo rmed  immedia te ly .  The 
prec ip i ta te  was r em oved  by f i l t ra t ion and washed repea ted ly  with e ther  to give 2 g (98.5K) of product .  
Crys ta l l i za t ion  f rom methanol  gave a product  with mp 262-263 ~ Found,~.  C 65.90, 65.85; H 5.09, 5.26; 
N 5.76, 5.57; S 4.57, 4.57. C39H33N3OTS �9 H20. Calcula ted ,Z:  C 66.37; H 5.00; N 5.95; S 4.54. 
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