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STRAINED HETEROCYCLIC SYSTEMS. 16.' 1-AZATRIPTYCENE 
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XOStract - The f i r s t  s y n t h e s i s  of 1-azat r ip tycene ( 1 1  was 
21 

accomplished ~ I L  four  s t e p s  from 2-naphtnylamine. Its pX was 

deien,iined by po ten t iomet r i c  t i t r a t i o n  and compared t o  t h a t  of 

diphenyl-2-pyriaylnethane. The seven-fold decrease  i n  t h e  

b a s i c i t y  of 1 was a t t r i b u t e d  t o  r i n g  s t r a i n  e f f e c t s .  
% 

R e l a t i v e l y  few i i e t e ro t r ip tycenrs  a r e  known, and only r e c e n t l y  have azat r ip tycenes  

been described. '  I t  i s  we l i  e s t a o l i s h e d  t h a t  t r i p t y c e n e  i t s e l f  is  a s t r a i n e d  

r t ~ l e c u l e ~  and t h a t  r i n g  s t r a i n  pe r tu rbs  t h e  phys ica l  and chemical  p r o p e r t i e s  of 

n i t rogen   heterocycle^.^ 1-Azatriptycene (i) was the re fo re  of i n t e r e s t  i n  order  t o  

extend such c o r r e l a t i o n s  t o  t h i s  b i c y c l i c  framework. i ie re in  we r e p o r t  t h e  f i r s t  

s y n t h e s i s  of $ and as sess  i t s  b a s i c i t y .  The r o u t e  t o  such a molecule can proceed 

v i a  a s u i t a o l y  func t iona l i zed  9.10-dihydro-9.10-ethanoanthracene, followed by con- 

s t r u c t i o n  of t h e  pyr id ine  r ing .  A l t e r n a t i v e l y ,  an azaanthracene system can be 

prepared,  i o l l ~ w e d  by cyc loadd i t ion  of benzyne. Goth s t r a t e g i e s  were employed by 

Quast and SciI6n i n  t h e i r  r ecen t  s tudies . '  Tile former pathway w a s  followed i n  the 

s y n t h e s i s  of 2 ,  while the l a t t e r  r o u t e  was u t i l i z e d  f o r  d e r i v a t i v e s  of l , 8 -  
% 

d iaza t r ip tycene .  We chose t h e  benzyne s t r a t e g y  f o r  $ and t h e r e f o r e  a benzolpl-  

qu ino l ine  was t h e  key iu t e rmed ia te .  2-Naphthylamine was converted t o  l-chloro-2- 

naphthylanline (2) by N-clllorosuccinimide (NCS). Skraup c y c l i z a t i o n  by the  sulfo- 

5 mix method gave 10-chlorobenzo[~lquinoline ( t ) .  Addition of benzyne af forded 



y-r..ioro-l-azatripty~e11e , which was reclrlctively dacn lo r ina ted  uy t r i b u t y l t i i l  

6 
~lyl l r i i l r  t o  y i d l d  A. Tlle o a s i c i t y  of ;t was iietcrmined oy potent io inet r ic  

t i r r a t i o i 1 7  and cor>:pareC ( T m i e )  t o  t h e  pi(= Valdes r epor t ed  f o r  2-benzylyyridine 

(t) arid uipnerryl-2-yyridyliiieti1ane [z) . a  T:lr l a t t e r  compouni. i ncorpora te s  tile 

binzilydryi liioiaty a i d  se rves  as a  nodal f o r  tine iniiuctive e f f e c t s ,  bu t  n o t  t h e  

s t r a i n  e f f e c t s ,  i nhe ren t  i n  1. T:le seven--fold d i f f e r e n c e  i n  ~ a s i c i t y  Between 7  
lu lu 

aim 1 r e f l e c t s  s t ra in- inouced e f i a c t s  oDserveC witit r e l a t e d  systeios and conforms 
ly 

t o  oidr e a r l i e r  i n t e r p r e t a t i o n s .  T, l l i s ,  t o  accoirunoliate r i n g  s t r a i n  i n  t h e  i i c y c l i c  

s y s t c ~ o  r e ~ l y n r i d i z a t i o n  occurs a t  C-Ja, wnereuy tile silaued o r b i t a l s  inc rease  i n  

o charac re r  and t n e  unshaded o r b i t a l  

concomitantly gains  5 charac te r .  Tnese 

e f f e c t s  a r e  t r ansmi t t ed  a long t h e  sigma- 

bond framewor:;, inaucing analogous o r a i -  

t a l  r ehybr id iza t ion  a t  n i t rogen .  A; a  

r e s a l t ,  tile p a i r  of n e l e c t r o n s  occupies 

zn o r u i t a l  of  ilig;ler s c i l a rac t f r  aixi t.le .. 

d a s i c i t y ,  t ~ r e r c f o r r ,  i s  ~ e c r e a s e d .  
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Taule.  r ialf  n e u t r a l i z a t i o n  p o t e n t i a l s  (iiriP) and BXa v a l u e s  

a -ueterxirreci a t  r5OC i n  a c e t i c  a n ~ l y h r i d e  s o l u t i o n  by t i t r a t i o n  w i t h  p e r c i ~ l o r i c  

ac i t i  i n  a c e t i c  a c i d .  
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