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4-Amino-2,3-pentamethylenequinol ines  are  of in teres t  as physiologically active compounds [1,2]. The 
present  work is devoted to the synthesis  of the N-substi tuted 4-amino-2,3-pentamethylenequinol ines  (V - 
XXIX) with the aim of testing the i r  biological activity and of establishing a possible relat ionship between 
th e activity and the s t ruc ture .  The synthesis  was ca r r i ed  out by the interact ion of 4 -ch loro-2 ,3-pen ta -  
methylenequinolines I-IV with p r i m a r y  or secondary  amines in phenol medium: 

i 

+ HN~,~. ~ 

I :  R = i i  ; ~r: R=C1 K-YY~ 
27:R=CH3; /Y:R=BF 

The reac t ion  was ca r r i ed  out with difficulty, requir ing prolonged heating and involving, in the ma-  
jor i ty  of cases ,  the format ion  of significant quanti t ies  of the corresponding 4-phenoxy-2,3-pentamethyl-  
enequinolines.  To obtain analyt ical ly pure compounds it was n ece s sa ry  to r e s o r t  to multiple c rys ta l l i za -  
t ions,  which led to reduced yields.  Compound I reac ted  more  smoothly and at a lower t empera tu re  (140~ 
whereas  compounds II-IV only reac ted  at 170-175~ 

N-substi tuted 4-amino-2,3-pentamethylenequinol ines  (see Table 1) are  co lor less  crys ta l l ine  com-  
pounds having a basic cha rac t e r  which r eac t  with minera l  acids to fo rm salts  dissolved in water.  

The UV spec t ra  of V-XXII have three  maxima: 232-236,306-312,  and 320-326 n m *  On introduction 
of halogen or methyl  groups at position 6 of 2,3-pentamethylenequinolines,  there  is observed a c lea r ly  de- 
fined bathochromic shift of the absorption band to longer wavelengths The nature of the amine en te r ingpos i -  
tion 4 has no effect  on the position of the maxima. 

Compounds V-XI, XIH, XIV, XVI-XXIX were  subjected to biological tes ts .~  The toxici ty (LDb0),the 
analgesic activity (by the heat  method of MacDonald and Wolf), and the an t icurare  activity (the ability 
to el imiate or reduce the myorelaxant  effect  of diplacinum) were  investigated. The grea tes t  toxicity (68-148 
mg/kg) is possessed  by XXIII and XXIX. Morphol ino and arylpiperazino der ivat ives  showed significantly 
lower toxici ty (205-1050 mg/kg) ,  decreas ing  in the following order :  XVI > V, VI > XIII, XIV > XI > IX > 
X > VIII. Compounds VII, IX, XIII, XIV, and XVI ra i se  the threshold of pain percept ibi l i ty  2-2 1/2 t imes;  
the analgesia is re ta ined for  60-90 min. Weak ant icurare  activity was found in VI, VII, and XXIV. 

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

4~Chloro-6-bromo-2,3-pentamethylenequinol ine  (IV). To 0.2 mole of phosphorus oxychloride was 
gradual ly added 0.05 mole of 4-hydroxy-6-bromo-2,3-pentamethylenequinol ine .  The mixture  was heated 
on a water  bath for  30 min and ther~ poured into ice water;  the solution formed af ter  decomposit ion of the 

* UV spec t ra  were  run in alcohol on an SF-4 spec t rophotometer .  
t The tes ts  were  ca r r i ed  out by Prof .  A. S. Zakos and medical  student L. G. Zi l ,bermints i i ,  to whom the 
authors  express  grati tude.  
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TABLE 1. N-Subst i tu ted 4 - A m i n o - 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 s  

Compound 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XI! 

XIII 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX 

XXI 

XXII 

XXIII.HCI 

XXIV.HCI 

X XV. HCI 

XXVI. HCI 

XXVII. HCI 

XVIII-HCI 

XXIX.HCI 

/ R '  
NNR,, 

C6I-IsN~. N- 

P - C H ) C 6 H 4 ~ N  

6-Gl I)C6t I4Nk-~N 

c6tV~,r 
p - OH)C61 I4q~f~N 

O - ()H-~C61 I4jx[~J'J " 

O ~ N  

C H ? N ~ N  

C6H~tk_,~N- 
p - CH3(;6H~N~N 

o - Ct [~06t i4Nk~_/N 

OMQ.,~N 

GH)N-~_/H 

C 6 H ~ N ~ _ _ j  h ~  

p- CH3C6H4NC~ 

CH)NCN 

CsH~CHzNH 

n - C~IIgNI I 

cyclo- GbHI~NI-t 

(CzH?)iN- 

O6H~CI-ItNH 

n - G~HgNH 

C6H~CH2NH 

Mp, ~ 

base hydro- 
chloride 

178--80 222--4 

146--7 221--2 

139--40 215--7 

187--9 227--9 

149--50 262--4 

161--2 207--9 

193--4 252--4 

1 1 5 - - 6  232--4 

1 8 8 - - 9  242--4 

163--4 261--3 

153--4 230--3 

160-- [ 230--2 

130--1 265--7 

195--6 245--7 

1 4 6 - - 8  265--7 

136--7 223--5 

1 6 6 - - 8  246--8 

13 [--2 267--9 

- -  249--25 

- -  231--4 

- -  260-- I 

- -  229--30 

- -  255--6 

- -  I67--9 

- -  253--4 

Empirical 
formula 

C24H27N3 

C25H~gN3 

C25H29Ns 

C25H20N3 

C2~H3~N3 

C26HaINa 

C1.H~N20 

C2oH2~Na 

C 24 H ~6C1N 3 

CesH~sCINa 

C26H~sCI N3 

ClsH~xCIN ~O 

CIoH 2aCINa 

C24H2aBrNs 

C25H~sBrN3 

C25H 2sBrNa 

ClSH 21BrN 20 

C19H24BrN~ 

C~IH2zN~HCI 

CIsH24N 2HCI 

C2oH~6N 2HCI 

CjsH24N2HCl 

C 2~H 2aN 2HC1 

C19H 26N2HC1 

C21H21CIN~HCI 

Calculated 
N,% 

11,72 

[[,32 

li,32 

II ,32 

10,92 

10,92 

9,44 

I3,59 

10,7I 

10,34 

10,34 

8,83 

I2,72 

9,63 

9,33 

9,33 

7,75 

]I ,23 

8,27 

9,19 

8,48 

9,20 

7,95 

8,81 

7,50 

r e a c t i o n  mix tu re  was  f i l t e red .  The f i l t r a te  was  neu t r a l i zed  with a m m o n i a  and the p rec ip i t a t e  which 
s e p a r a t e d  was  f i l te red .  Yield was  79%, mp l l 0 - 1 1 1 ~  (from acetone) .  Found %: N 4.59. CttHt3BRC1N. 
Calcula ted  %: N 4.50. 

. 4 ,6 -Dich lo ro -2 ,3 -pen tamethy lenequ ino l ine  (III) was  p r e p a r e d  in the same  way as IV; mp 104-105~ 
(from acetone).  Found %: N 5.45. C14H13C12N. Ca lcu la ted  %: N 5.26. 

4 - C h l o r o - 6 - m e t h y l - 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  (II) was  p r e p a r e d  in the same way as IV; mp 90~ 
(from acetone) .  Found %: N 6.00. C15H16C1N. Calcula ted  %: N 5.71. 
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N-Substituted 4-Am!no-2,3-pent~ethylenequinolines (V - XXtX). To 0.01 mole of I-IV in 0.04 mole 
of molten phenol was added 0.02 mole of amine, Bad the mixture was heated at 140-175~ for 20-24 h. The 
reaction mixture was cooled, then ether and 10% caustic were added. The ether layer was separated and 
evaporated. The volatile components were removed from the residue by steam distillation, the residue was 
acidified with dilute hydrochloric acid and filtered, the filtrate was made alkaline. The precipitated base 
was crystall ized from a suitable solvent. 
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