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The s imple  s y n t h e s i s  o f  a new heterocycle,1,6-diazaphena- 

l e n e ( ? ) ,  a  vinylogous imidazole i s  desc r ibed ;  t h e  key s t e p  i n  

t h e  s y n t h e s i s  was convers ion of ! t o  8 by c l eavage  of t h e  N-0 

bond followed by hydrogen s h i f t s  under modified S e m l e r  Wolff 

cond i t ions  [CF3COOH, (CF3CO) 20, HCl] . 

The emergence of d r u g - r e s i s t a n t  s t r a i n s 1  o f  Plasmodia f ac l ipa rum has  s t imula -  

t e d  cons ide rab le  i n t e r e s t  i n  t h e  s y n t h e s i s  of new a n t i m a l a r i a l   drug^.^ I n  o rde r  

t o  p repa re  agen t s  ( f o r  example, 1) r e l a t e d  t o  t h e  a c t i v e  8-aminoquinoline, prima- 

quine3,  which a r e  capab le  of forming quinonoid s t r u c t u r e s 4 ,  we requ i red  a s h o r t  

s y n t h e s i s  o f  t h e  new h e t e r o c y c l i c  system 1.6-diazaphenalene 2. This  molecule i s  

i n t e r e s t i n g  from a chemical  and e l e c t r o n i c  p o i n t  o f  view a s  w e l l ,  f o r  it can be  

viewed a s  a vinylogous imidazole ,  and would be  expected t o  possess  p r o p e r t i e s  re-  

l a t e d  t o  t h i s  he te rocyc le .  P r o t o t r o p i c  s h i f t  of the N-H p ro ton  i n  t o  t h e  p y r i -  

d i n e  n i t rogen  would l e a d  t o  t h e  i d e n t i c a l  s t r u c t u r e  2 b ;  however, t h e  case  would b e  

e n t i r e l y  d i f f e r e n t  when X=NHR (1) . Furthermore,  u n l i k e  phenalene ,  a l l  t h r e e  r i n g s  

of 2 a r e  capable  of s u s t a i n i n g  aromat ic  c h a r a c t e r  due t o  t h e  p r o t o t r o p i c  s h i f t s  

and mesomeric e f f e c t s  i l l u s t r a t e d  below. 

I n  previous  s t u d i e s  i n  our  l a b o r a t o r y ,  cyclohexane-1.3-dione ( 3 )  had been - 
allowed t o  r e a c t  wi th  dimethyl B- k e t o g l u t a r a t e  (_4)  t o  provide  a good y i e l d  of t h e  

5-0x0-5,6,7,8-tetrahydrocoumarin ( 2 )  which had subsequent ly  been conver ted  t o  t h e  



5-0x0-2-quinolone 6 (92% y i e l d )  on t r ea tmen t  wi th  a m m n i a r 5  a s  o u t l i n e d  i n  Scheme 

I. The r e a d i l y  a v a i l a b l e  quinolone 6 permi t t ed  des ign of a s y n t h e t i c  r o u t e  t o  ? 
which avoided a l k y l a t i o n  and n i t r a t i o n  r e a c t i o n s  of  p y r i d i n e  d e r i v a t i v e s ,  which 

a r e  known t o  be  t r o ~ b l e s o m e . ~  When t h e  5-0x0-quinolone 6 was heated  wi th  hy- 
" 

droxylamine hydrochlor ide  i n  t h e  presence  of p y r i d i n e a n 8 5 %  y i e l d  of t h e  quino- 

lone  N-oxide ? was ob ta ined ,  t h e  p r o p e r t i e s  of which have been r e ~ o r t e d . ~  The 

p i v o t a l  s t e p  i n  t h e  sequence r e s t e d  on t h e  convers ion of  t h e  N-oxide ! t o  t h e  

diazaphenalone 8 .  Our f i r s t  a t t empts  a t  t h i s  t r ans fo rmat ion  were c a r r i e d  o u t  by 

h e a t i n g  t h e  N-oxide ? f o r  e i g h t e e n  hours under S e m l e r  Wolff  condition^.^ A l -  

though it was c l e a r  from s p e c t r a l  d a t a  a diazaphenalone had r e s u l t e d  f r o w t h i s  

t r e a t n ~ e n t , ~  s c a l e  up of t h e  r e a c t i o n  l e d  t o  s i g n i f i c a n t  amounts o f  ca rbon iza t ion .  

I t  was then decided t o  modify t h e  sequence t o  f a c i l i t a t e  c leavage of t h e  N-0 bond 

p e r m i t t i n g  t h e  a romat i za t ion  t o  occur .under  mi lde r  cond i t ions .  When a c e t i c  ac id /  

a c e t i c  anhydride were r ep laced  w i t h  t r i f l u o r o a c e t i c  a c i d / t r i f l u o r o a c e t i c  anhydride 

analogous t o  t h e  modified Polonovski c o n d i t i o n s l 0  employed i n  t h e  Vinca a l k a l o i d  

work.ll a  90% y i e l d  of a c r y s t a l l i n e  ,diazaphenalone 8 was i s o l a t e d . 1 2  Treatment 

of t h i s  compound wi th  phenyl phosphonic d i c h l o r i d e  analogous t o  t h e  work o f  

~ 0 b i s o n . l ~  gave 2.5-dichloro-1.6-diazaphenalene 9 i n  88% y i e l d . 1 4  The d ich lo ro -  

compound 9 could  a l s o  be  obta ined d i r e c t l y  from 1 by t r ea tmen t  of t h e  N-oxide 

w i t h  phosphoryl c h l o r i d e ;  however, t h e  y i e l d  by t h i s  r o u t e  was on ly  48%. The 

Pa ren t  1.6-diazaphenalene was obta ined i n  85% y i e l d  by hydrogenolys is  (Pd/C, 

h y d r a z i n e ) l 6  i n  e t h a n o l  of t h e  c h l o r i n e  atoms p r e s e n t  i n  9 .  
1.6-Diazaphenalene 2 is a yellow s o l i d  which is q u i t e  p o l a r  a s  evidenced by 

i t s  low Rf on t l c  (Rf = 0.076, Si02/CH30H). Tau toner i za t ion  between s t r u c t u r e s  

2a and 2b i s  more r a p i d  than  t h e  NMR t ime s c a l e  f o r  t h e  proton NMR spectrum con- -- - - 
t a i n s  on ly  f o u r  C-H s i g n a l s  i n d i c a t i v e  of t h e  symmetrical  n a t u r e  of ? which can 

only  a r i s e  by a r a p i d  e q u i l i b r i u m  between t h e  two molecules.  The same phenomenon 

occurs  i n  t h e  c a s e  of 2.5-dichloro-1,6-diazaphenalene 2 and imidazole.17 The 

diazaphenalene _2, i s  s o l u b l e  i n  p o l a r  s o l v e n t s  such a s  methanol,  s l i g h t l y  s o l u b l e  

i n  benzene, and somewhat s o l u b l e  i n  wa te r .  
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Scheme I 

CO2CH3 

pH = 5.4 Z 

c i t r a t e  phosphate 
b u f f e r  

cuC;, 
C02CH3 / 5 X=O 

The s y n t h e s i s  of 2 h a s  been accomplished i n  s i x  s imple  s t e p s  from non-aromatic 

p r e c u r s o r s  and, i ndeed ,  the p r o p e r t i e s  o f  ? i n v e s t i g a t e d  t o  d a t e  resemble imida- 

zole .  F u r t h e r  work on t h e  chemis t ry  and e l e c t r o n i c  p r o p e r t i e s  of 2 a s  w e l l  a s  t h e  - 
mechanism involved i n  convers ion  o f  7 t o  8 w i l l  be  r e p o r t e d  i n  due cour se .  - 

k?ie$gevzmt. The a u t h o r s  wish  t o  thank D r .  O l i v i a  Campos f o r  h e l p f u l  

d i s c u s s i o n s .  Th i s  i s  c o n t r i b u t i o n  No. 1530 t o  t h e  Army Research Program on 

Mala r i a  ( c o n t r a c t  number DAMD17-78-C-8003). 
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