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The ionizat ion constants  of a number  of 1 ,2 -d i azab icyc lo -3 -a lkanones  were  measu red .  
It was found that  the bas i c i ty  of 2 -aza -3 -qu inue l idones  is  1.5-2 o r d e r s  of magnitude lower  
than in the remain ing  compounds.  An assumpt ion  was made regard ing  the subs tant ia l  
effect of the c h a r a c t e r  of r ing fusion on the bas i c i ty  of b icyc l ic  hydraz ides .  

In a study of the chemica l  p r o p e r t i e s  of a number  of 1 ,2 -d i azab icyc lo -3 -a lkanones ,  which a r e  b icyc l ic  
hydraz ides ,  we encountered  cons ide rab le  effect of the c h a r a c t e r  of r ing fusion on the bas i c i ty  of these com-  
pounds. While 1 ,2-diazabicyelo[3 .0 .4] -3-nonanone (I)[1],  1 ,2-diazabieyclo[3 .1 .3] -3-nonanone {iI) [1], 1,2- 
d iazabicyc lo[4 .0 .4] -3-decanone  {iII) [2], and 1 ,2-d iazabicyc lo[2 .1 .3] -3-oc tanone  (IV) [3] have c lose  pK a values 
ranging f rom 2.2 to 2.8, 1 ,2-d iazabicyc lo[2 .2 .2] -3-oc tanone  (2-aza-3-quinucl idone)  (Va) [3] is a much weaker  
base  (pK a 0.81). 
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I I I  I I I  I v  v a,b 

a R=H; b R=CH 3 

The introduct ion of a methyl  group into the a - p o s i t i o n  re l a t ive  to the angular  n i t rogen in Va some-  
what i n c r e a s e s  the bas ie i ty  due to the inductive effect of the subst i tuent ,  but the pK a value for  Vb is one 
o r d e r  of magnitude lower  than for  I -IV.  The protonat ion center  in the examined subs tances  is  apparent ly  
the angular  n i t rogen atom. As should have been expected,  a second ni t rogen adjacent  to the angular  n i t ro -  
gen lowers  the pK a owing to i ts  - I  effect,  while the addit ional  e l e c t r o n - a c c e p t o r  carbonyl  group leads  to a 
fu r the r  reduct ion  in the bas i e i ty  of the compound. S imi l a r  r e g u l a r i t i e s  in the change in the bas i c i ty  a r e  a l so  
obse rved  on pass ing  f rom quinuclidine (VI) to 2-azaquinucl id ine  (VIIa) and its N-acyl  (VIIe, d) or  N-n i t roso  
(VIIe) de r iva t ives ,  as well as on pass ing  f rom 1,2-diazabicyclo[4 ,0 .4]decane (VIII) to i ts  oxo der iva t ive  (III). 

H 

VI Yl! a - e  VII! 

a R-H;  b R=CH2C6HS; C R~COCH3; d R=3,4.5-(OCH3)3C6H2CO; e R=NO 

However, the indica ted  e l e e t r o m e r i c  effect cannot explain the anomalously  low pK a values  of 2 - a z a -  
3-quinuclidone (Va) and its C-methy l  der iva t ive  (Vb), e spec ia l ly  s ince  the c l o s e s t  analogs of these c o m -  
pounds, which have an exocycl ic  ca rboay l  grouping (VIIc, d), a r e  c h a r a c t e r i z e d  by higher  (by an o r d e r  of 
magnitude) pK a values  and a r e  ex t r eme ly  c lose  in bas i c i ty  to the 1 ,2 -d i azab icyc lo -3 -a lkanones  {I-IV) ex- 
amined  above.  

In this connection, the assumpt ion  a r i s e s  that the anomalously  low pK a values  of Va, b a r e  caused by 
s t e r i c  fac to rs  and a re  a s soc i a t ed  with the c h a r a c t e r  of the r ing fusion, which r ig id ly  f ixes the i r  conf igura-  

S. Ordzhanikidze All -Union Sc i en t i f i c -Resea rch  Inst i tute  of P h a r m a c e u t i c a l  Chemis t ry ,  Moscow. 
T r a n s l a t e d  f rom Khimiya Ge te ro t s ik l i chesk ikh  Soedinenii,  No. 2, pp. 220-221, Feb rua ry ,  1972. Original  
a r t i c l e  submit ted  January  25, 1971. 

�9 1974 Consult'ants Bureau, a division of Plenum Publishing Corporation, 227 g'est 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, withou.t written permission of the publisher. ,l 
copy of this article is available from the publisher for $15.00. 

197 



T A B L E  1. pK a V a l u e s  

(~OITI - 

pound 

I 
II 

III 
IV 
va 
Vb 

potentiom- 
e~y 

2,31 -~0,05 
2,80 +-0,{)4 
2,67- 0,07 

PKa 

spectropho- 
tometry 

2,21 +-0,7 
2,27+-0,05 
2,75+-0,03 
2,69 +- 0,05 
0,81 +--0,04 
1,25--+0,06 

COIT~ - 

pound 

VI 
VlIa 
VIIb 
VIIc 
VIId 
VIIe 

VIII 

pI(~ 

potent[ore- spectropho- 
etry tometry 

10,9_+0,06 s 
7,71 +-0,02 
6,70~0,04 
2,29+-0,06 2,20+-0,07 
2,20+-0,04 2,19_+0,05 
7,32~-0,03 0,40+-__0,06 

t ion .  I t  m a y  be thought  that  the  i n t r o d u c t i o n  of a c a r b o n y l  func t ion  into the 1 , 2 - d i a z a b i c y c ! i c  s y s t e m ,  which  
is a s s o c i a t e d  with t r a n s i t i o n  f r o m  sp  3 to sp  2 h y b r i d i z a t i o n  of the C (3) a tom,  l e a d s  to a c e r t a i n  d i s t o r t i o n  of 
the  v a l e n c e  a n g l e s  of the a n g u l a r  n i t r o g e n  a t o m .  C o m p e n s a t i o n  fo r  such  d i s t o r t i o n s  of the va l e nc e  ang l e s  
o c c u r s  due to the  c e r t a i n  f r e e d o m  of the  c o n f o r m a t i o n a l  t r a n s i t i o n s  in r i n g s  of the  I - IV  type .  In Va, b, 
w h e r e  t h e r e  i s  r i n g  fus ion  of the  qu inuc l id ine  type,  the  m o l e c u l a r  c o n f o r m a t i o n  i s  r i g i d l y  f ixed,  and d i s r u p -  
t ion  of  the  v a l e n c e  a n g l e s  of the  a n g u l a r  n i t r o g e n  a t o m  cannot  be  c o m p e n s a t e d  and i s  m a n i f e s t e d  in a p p r e -  
c i a b l e  r e d u c t i o n  of the  b a s i c i t y  of  the  c o m p o u n d s .  I t  i s  i n t e r e s t i n g  tha t  the c h a r a c t e r  of r i ng  fus ion  in the 
b i c y c l i c  s y s t e m  in the  a b s e n c e  of a c a r b o n y l  funct ion  does  not  have such a s i g n i f i c a n t  e f fec t  on the b a s i c i t y  
of VIIa and VIII.  

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

The s y n t h e s i s  and p h y s i c a l  c o n s t a n t s  of the  s u b s t a n c e s  p r e s e n t e d  in th i s  p a p e r  a r e  d e s c r i b e d  in [1-3].  
The i o n i z a t i o n  c o n s t a n t s  w e r e  m e a s u r e d  p o t e n t i o m e t r i c a l l y  and s p e c t r o p h o t o m e t r i c a l l y .  An L P U - 0 1  po -  
t e n t i o m e t e r  wi th  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  was  u sed  fo r  the  p o t e n t i o m e t r i c  d e t e r m i n a t i o n s .  
C a r b o n  d i o x i d e - f r e e  1 �9 10-2-5 �9 10 -3 M aqueous  so lu t ions  of  the i n v e s t i g a t e d  s u b s t a n c e s  w e r e  t i t r a t e d  with  
0.1 N h y d r o c h l o r i c  a c i d  at20=~ l~  and eons t an t  ion ic  s t r e n g t h  (0.1 N KC1). The pK a va lue s  w e r e  c a l c u l a t e d  
by the u s u a l  m e t h o d  [4]. The pK a v a l u e s  w e r e  d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  wi th  an S F - 4 A  s p e c t r o m -  
e t e r  u s i n g  aqueous  s o l u t i o n s  (1 �9 10-3-4 �9 10 -3 M). The pH va lues  w e r e  d e t e r m i n e d  by  known m e t h o d s .  The 
r e s u l t s  of  the d e t e r m i n a t i o n s  by  both m e t h o d s  w e r e  in qu i te  s a t i s f a c t o r y  a g r e e m e n t .  The pK a va lue s  found 
a r e  p r e s e n t e d  in T a b l e  1. 
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