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The ionization constants  of 4 -ch lo ro -6-R-2 ,3 -po lymethy lenequ ino l ines  in 98% methanol  were  
found and it was  es tab l i shed  that they c o r r e l a t e  with the ~epi substi tuent  constants  for  quinoline. 
It  is shown that the pK a values of 2 , 3 - t e t r a -  and 2,3-pentamethylenequtuol ines  a r e  c lose  to one 
another ,  whereas  the pK a values of 2 ,3- t r imethyleuequinol ines  a r e  one o rde r  of magnitude lower; 
this is  a resu l t  of the angular  s t ra in  in the r ing sy s t em of the la t ter .  

Insuff icient  study has been  devoted to the ionization constants  of 2 ,3-polymethy!enequinol ines.  Only the 
pK a values  of 2 ,3 -d imethy lene- ,  2 ,3 - t r ime thy leue - ,  and 2 ,3- te t ramethylenequinol ines ,  which a re ,  respec t ive ly ,  
4.55, 5.45, and 6.41 units [2], as  well  as the pK a values  of 4-amino--2 ,3- te t ramethylenequinol ine  [3] and 6 - R - 4 -  
buty lamtno-  [4] and 6 -R-4-morpho l ino-2 ,3 - t r ime thy lenequ ino l ine  [5], a re  known. The cons iderably  lower  
bas ic i ty  of 2 ,3-dlmethylenequinol ine (more than one o rde r  of magnitude) as compared  with dimethylquiuoline 
(pKa 5.99) is explained [2] by the high angular  s t r a in  in the f o r m e r . t  At the same  t ime,  the data p resen ted  
above show that the pK a values  of 2 ,3 - t r ime thy lene -  and 2 ,3- te t ramethylenequinol ines  a lso  di f fer  by one o rde r  
of magnitude,  although the s t ra in  in 2 ,3- t r lmethylenequlnol ine  should not be as high as in 2 ,3-dimethylenequino-  
line. In this connection, i t  seemed of in te res t  to c o m p a r e  the bas ic i t t e s  of 2 ,3-polymethylenequinol ines  that 
d i f fer  f rom one another  with r e s pec t  to the length of the polymethylene  chain. For  this ,  we de te rmined  the 
ionization constants  in 98% methanol  of th ree  reac t ion  s e r i e s  of 4 -ch lo ro -6 -R-2 ,3 -po lymethy lenequ iuo les  with 
the genera l  fo rmula  I and three  to five methylene groups (Table 1}. 
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The data show that the pK a values  of the compounds of the f i r s t  reac t ion  s e r i e s  (n = 3) a re  lower  by a 
fac tor  of ~ 10 than the pK a values  of the compounds of the second s e r i e s  (n = 4). This provides  evidence for  
r a t he r  significant  s t r a in  iu 2 ,3- t imethylenequinol ines ,  which a r i s e s  as a consequence of the fact that the i r  
cyclopentene ring, which is fused with a quinoline ring, has  a p lana r  s t ruc tu re  (compare with indan [6]). More-  
over ,  the angle between the C 2 - C H  2 o r  C3-CH 2 and C z -  C 3 bonds in these compounds is forced to be reduced 
f rom the no rma l  angle for  a r o m a t i c  compounds (120 deg) to 108 deg. In addition to the angula r  s t r a in  in the 
cyclopentene ring, to rs ion  s t r a in  is  also p resen t .  The s t ra ined c h a r a c t e r  of the cyclopentene r ing gives r i se  
to changes in the pyridine ring condensed with it, and this evidently leads to a change in the bond lengths in the 
l a t t e r  and in its a rom a t i c  c h a r a c t e r  and bas ic i ty .  

The inductive effect  of the polymethylene chain makes  a definite contribution to the inc rease  in the bas ic i ty  
on pass ing  f rom compounds of the f i r s t  s e r i e s  to compounds of the second s e r i e s ,  but this contribution is not 
a dec is ive  one. The fact  that the bas ic i t i e s  of compounds of the third react ion s e r i e s  (n = 5) a re  a lmos t  the 
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T A B L E  1. I o n i z a t i o n  C o n s t a n t s  of 4 - C h l o r o - 6 - R - 2 , 3 - p o l y -  
m e t h y l e n e q u i n o l i n e s  

Rea.ction 
serlas n R 
NO. 

1 3 H 
3 H 
3 CHa 
3 C1 
3 Br 
3 CHiC 

2 4 H 
4 H 
4 CH~ 
4 Cl 
4 Br 

3 5 H 
5 H 
5 C1 
5 Br 
5 CH3 

R~ 

H 
CI 
C1 
CI 
Cl 
CI 

H 
C] 
C! 
C] 
C: 
H 
C1 
C 
C 
C, 

PK a 

3,74• 
2,40 _ 0,03 
2,67 • 0,06 
1,54+0,03 
1,50 • 0,03 
2,49 • 0,03 

4,67 • 0,03 
330• 
3.61 • 
2,28 • 0,04 
2,10__0,02 
4,58• 
3,42 • 0,04 
2,39 • 0,02 
2,32 • 0,02 
3,78 • 0,03 

pK a - :E Oep i correla- 
tion parameters 

p - -  6,47 
P K~ c a l c  3,5 [ 

r 0,980 
s 0 , t4  

p -- 7,59 
pK ~ cale 4,58 

r 0.995 
s 0.087 

p -- 637 
pK ~ calc 4,57 

r 0.999 
s 0,01 

s a m e  as  t hose  of compounds  of  the s econd  s e r i e s  s e r v e s  a s  a c o n f i r m a t i o n  of th i s .  

The  p K  a v a l u e s  tha t  we found fo r  2 , 3 - t r i -  and 2 , 3 - t e t r a m e t h y l e n e q u i n o l i n e s  in 98% m e t h a n o l  a r e  c o n s i d e r -  
ab ly  l o w e r  than  the  pK a v a l u e s  of the  s a m e  c o m p o u n d s  in w a t e r  [2]; t h i s  i s  due to the l o w e r  d i e l e c t r i c  p e r m e b -  
i l i t y  of m e t h a n o l  a s  c o m p a r e d  wi th  w a t e r ,  

In o r d e r  to m a k e  a q u a n t i t a t i v e  e v a l u a t i o n  of  the  e f f ec t  of s u b s t i t u e n t s  on the i o n i z a t i o n  c o n s t a n t s  we a s -  
c e r t a i n e d  the c o r r e l a t i o n  of the  pK a v a l u e s  of 2 , 3 - p o l y m e t h y l e n e q u i n o l i n e s  wi th  the  t o t a l  s u b s t i t u e n t  c o n s t a n t s  
(O'epi) f o r  qu ino l ine  [7] fo r  s u b s t i t u e n t s  in  the 4 and 6 p o s i t i o n s .  A d d i t i v i t y  of the  c o n s t a n t s  of s u b s t i t u e n t s  in 
the 4 and 6 p o s i t i o n s  of qu ino l i ne s  was  e s t a b l i s h e d  in [8]. I t  was  found tha t  a good c o r r e l a t i o n  i s  o b s e r v e d  and 
tha t  the  p a r a m e t e r s  of  t h i s  c o r r e l a t i o n  show tha t  the  O'ep i c o n s t a n t s  f o r  qu ino l lne  c a n  be  u sed  s u c c e s s f u l l y  f o r  
the e v a l u a t i o n  of the  e f f ec t  of  s u b s t i t u e n t s  on the r e a c t i v i t i e s  of 2 , 3 - p o l y m e t h y l e n e q u i n o l i n e s .  At  the  s a m e  t i m e ,  
an a t t e m p t  to c o r r e l a t e  the  b a s i c i t i e s  of I with the  (r and o -~ c o n s t a n t s  d id  not g ive  p o s i t i v e  r e s u l t s .  I t  fo l lows 
f r o m  th i s  tha t  the  m e c h a n i s m  of t r a n s m i s s i o n  of e l e c t r o n i c  e f fec t s  in 2 , 3 - p o l y m e t h y l e n e q u i n o l i n e s  i s  s i m i l a r  
to the  m e c h a n i s m  in qu ino l i ne s .  

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

The  i on i za t i on  c o n s t a n t s  w e r e  d e t e r m i n e d  f o r  a n a l y t i c a l l y  p u r e  s a m p l e s  of 4 - c h l o r o - 6 - R - 2 , 3 - p o l y m e t h y ! -  
e n e q u i n o l i n e s ,  which  we p r e v i o u s I y  ob ta ined  in [9], by  p o t e n t i o m e t r i c  t i t r a t i o n  of  0.01 M so lu t i ons  of  b a s e s  I 
in 98% m e t h a n o l  wi th  a 0.1 N h y d r o c h l o r i c  a c id  so lu t i on  a t  25 �9 1 deg  with  an L P H - 0 1  p o t e n t i o m e t e r  with g l a s s  
and s i l v e r  c h l o r i d e  e l e c t r o d e s .  The  c a l c u l a t i o n s  w e r e  m a d e  by  the u s u a l  me thod  f o r  e igh t  po in t s  c o r r e s p o n d i n g  
to 10-90% n e u t r a l i z a t i o n .  
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