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Among 2,3-polymethylenequinoline derivat ives  we have found substances which possess  analgesic and 
analeptic activity, plus some that reduce the curar iz ing effect of diplacin [1,3-di(fi-platyneciniomethoxy)ben- 
zene hydrochloride] [1, 2]. Some substituted amides of 2 ,3-polymethylene-4-carboxyl ic  acids have shown 
analgesic and anesthetic activity [3, 4]. In the present  work, to study the effect of substituents in the quin- 
oline r ing and in the amide pa r t  of the molecule on physiological activity, we have synthesized a number of 
substituted amides of 2 ,3-pentamethylenequinol ine-4-carboxylic  acid and of its 6-methyl  derivative: 

Z: IK=~I; ~: IK=C~I 3 ~-Z~ 

The synthesis was per formed by heating the s tar t ing mate r ia l s  - 2 ,3-pentamethylenequinol ine-4-car-  
bonyl chloride hydrochloride (I) or 6-methyl-2 ,3-pentamethylenequinol ine-4-carbonyl  chloride hydrochloride 
(II) and the appropriate p r im a ry  or  secondary amine - in benzene medium in the presence  of t r ie thylamine 
as acid-binding agent. The substituted amides of 2,3-pentamethylenequinoline-4-carboxylic  acids (III-XXI; 
see Table 1), which were obtained in 55-80% yield, are  color less ,  crys ta l l ine  substances which have basic 
proper t ies ;  they form wel l -crys ta l l ized ,  water-soluble  hydrochlorides.  The UV spectra$ have four maxima: 
at 232-240, 280-286, 306-312, and 320-326 nm. When there  is a methyl group in the 6-position, a bathochro-  
mic shift of the spectrum is observed.  

Compounds IV-VI, VIII-XI, and XVII-XIX were subjected to test ing for biological activity. The ex-  
per iments  were ca r r i ed  out on white mice, to which the prepara t ions  were introduced intraperi toneally.  
Acute toxicity was studied by calculation of the LD50 by the Pershin  method, recording deaths of animals 
over  a 24-h period. The effect of the prepara t ions  was studied on the cura r iz ing  effect of a competing (d[- 
placin - 10 mg/kg) and of a depolarizing (ditilin[succinylcholine] - 4.5 mg/kg) myorelaxant,  in doses equal 
to 0ol -0 .2  LDs0. 

The toxic action of most  of the substances is displayed 1 to 2 min after  introduction. It is  cha rac -  
ter ized by an initial t r e m o r  and rapidly developing motor  excitation susperseded by tonic-clonic spasms at 
the height of which a par t  of the animals perish.  Compounds VI, X, XI, and XVII cause spasms after  10-45 
min, which is probably connected with pecul iar i t ies  in absorption and t ranspor t  through the hemato-encepha-  
lic ba r r i e r .  The toxicity (LDs0) of the compounds studied var ies  within the range 84-375 mg/kg,  and de-  
c r ea s e s  in the se r i es :  V>IH>VI>XVIII>IX>XIV>XI>XVII>X. Ability to cause a decurar iz ing  effect is d i s -  
played only with respect  to diplacin and is inherent to compounds VI and XVIII. The myorelaxant  action of 
ditilin, on the con t ra ry ,  is intensified by compounds IX, XV, XVI, and XVII. A para l le l i sm between expres -  
s iono fp ro -  and ant icurare  effect was not detected. 

* For  communicat ion VII, see [1]. 
t The UV spect ra  were taken for alcoholic solutions on an SF-4 spectrophotometer .  
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T A B L E  1. Subst i tuted A m i d e s  of 2 ,3 -Pen tame thy lenequ ino l ine -4~  
c a r b o x y l i e  Acid  (III-X_XI), 
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E X P E R I M E N T A L  

6 - M e t h y t - 2 , 3 - p e n t a m e t h y l e n e q u i n o l i n e - 4 - c a r b o x y l i c  Acid.  A solut ion of  0. i  mole  oF 5 - m e t h y l i s a t i n  
in 50 ml  of 30% p o t a s s i u m  hydrox ide  solut ion was  added to a solut ion of 0.15 mole  of  cyc topentanol  in 100ml  
of  e thel  a lcohol .  The  r e a c t i o n  mkxture  wa s  hea ted  on a w a t e r  bath  for  10 h, the e thanol  was  d is t i l led  o f f u n d e r  
vacuum,  the r e s i due  was  poured  into 200 ml of  wa t e r ,  and the e x c e s s  cyc lopen tano l  was  ex t rac ted  with e ther .  
The aqueous  e x t r a c t  was  ac idi f ied  with ace t ic  acid,  the p r ec ip i t a t e  which was  f o r m e d  was  f i l te red  off, and it 
was  c r y s t a l l i z e d  f r o m  alcohol .  Yield,  60%; rap, 307 ~ Found,  %: N 5.56. C16HnNO 2. Calcula ted ,  %: N 5,49. 

2,3-Pentamethylenequinoline~4-carbonyl Chloride Hydrochloride ~). 2,3-Pentamethylenequinoline-4- 
carboxylic acid (dry, 40 g) was added portion-wise to 40 ml of phosphorus oxychleride, and the mixture was 
heated a~ 110-115 ~ for an hour. During the heating period, 40 g of phosphorus pentaehloride was added in 
small portions. At the end of the heating period, the excess phosphorus oxychloride was distilled off under 
vacuum, 50 mloftoluene was added to the residue, and the precipitate of I which fell was filtered off and 
crystallized from dichloroethane. The yield was 38 g (88%); mp 170 ~ 

6-Methyl-2,3-pentamethylenequinoline-4-carbonylcb/oride hydrochloride (II} was prepared similarly. 
The yield of it was 39 g (92%); mp 190% 

Snbstituted Amides of 2,3-Pens Acid {III-XXI ). To 0. 01 mole of I in 
15 ml of benzene was added 0.01 mole of the amine and 0.03 mole of triethylamine. The reaction mixture 
was heated on a water bath for an hour. After cooling the reaction mixture, the precipitate of triethylamine 
hydrochloride was filtered off, the benzene was distilled off from the filtrate, and the residue was recrystal- 
llzed. 
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The hydrochlor ides  of the substi tuted amides  of 2 ,3 -pen tamethy lene-4-ca rboxy l i c  acids were  p r ep a red  
by pass ing  hydrogen chloride into alcoholic solutions of the bases .  
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