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SYNTHESIS OF 9-METHOXY-1.6-DIAZAPHENALENE 
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Abst rac t  -- A new e n t r y  i n t o  the  1,6-diazaphenalene r i n g  system fi carbony la t ion  of 

the  anion der ived from 4-methyl-5-amino-6-methoxyquinoline 6 i s  described. This 

method permits the  prepara t ion  o f  1.6-diazaphenalene de r i va t i ves  no t  e a s i l y  accessi- 

b l e  through s u b s t i t u t i o n  react ions  on the parent heterocycle.  

Recently we repor ted the synthesis o f  the  new heterocycle 1,6-diazaphenalene 1.' I n t e r -  

e s t  i n  t h i s  molecule stems from t h e  des i re  t o  u t i l i z e  i t  as a template f o r  the  const ruc t ion  of 

p o t e n t i a l  an t ima la r i a l s  r e l a t e d  t o  the  8-aminoquinolines. Since the placement o f  a methoxy 

group a t  C-6 o f  the  8-aminoquinolines y i e l d s  compounds many t imes more a c t i v e  than the unsubst i -  

t u t e d  derivatives,' we sought t o  prepare the 9-methoxy d e r i v a t i v e  o f  1,64iazaphenalene 2 w i t h  

the  hope of ob ta in ing enhanced an t ima la r i a l  a c t i v i t y .  

1 ? 

Although the diazaphenalene I- undergoes e l e c t r o p h i l i c  s u b s t i t u t i o n  p r i m a r i l y  a t  the 3- and 

7 - p o ~ i t i o n s . ~  the inherent d i f f i c u l t i e s  associated w i t h  the  d i r e c t  incorpora t ion  o f  a methoxyl 

func t ion  i n t o  an aromatic r i n g  prompted the search f o r  an a l t e rna te  rou te  t o  subs t i t u ted  1.6- 

diazaphenalenes. It seemed p a r t i c u l a r l y  a t t r a c t i v e  t o  prepare from a s u i t a b l y  subst i tu ted 

qu ino l ine  d e r i v a t i v e  due t o  the  extensive l i t e r a t u r e  ava i lab le ,  as regards t h e  chemistry of 

these heterocycles.  The synthesis of the  n i t r o q u i n o l i n e  4_ has been d e s ~ r i b e d , ~  and t h i s  com- 

pound appeared t o  be an exce l l en t  in termedia te  s ince the methoxy group and n i t r ogen  funct ions  

are i n  the  necessary jux tapos i t ion .  The ac id i c  methyl group a t  the 4-posi t ion,  moreover, cou ld  

be employed f o r  one-carbon homologation, fol lowed by c y c l i z a t i o n  t o  form the desired t r i c y c l i c  

system. 



Results o f  t h i s  approach are o u t l i n e d  i n  the  f o l l ow ing  Scheme: 

a  b  d  - KN03. H2S04, - POC13, 5 H2NNH2, PdIC. EtOH, - ZLDA. C02, !? POCI3. 

N i t r a t i o n  of 2-hydroxy-6-methoxylepidine 3,' according t o  the  publ ished procedure, 

( " n i t r o u s  vapours") was successful on a  small scale, but  was unsu i tab le  f o r  t h e  prepara t ion  of 

l a rge  quan t i t i es  o f  4. I t  was found t h a t  n i t r a t i o n  o f  3 w i t h  potassium n i t r a t e / s u l f u r i c  acid, a  

procedure which has been e f f e c t i v e  f o r  the n i t r a t i o n  o f  several  s i m i l a r  qu ino l ine  der iva-  

t i v e ~ , ~  could be c a r r i e d  out e f f i c i e n t l y  a t  the  100 gram leve l .  The n i t r o q u i n o l i n e  4 was 

7 r e a d i l y  converted i n t o  the  2-chloro de r i va t i ve  5 on treatment w i t h  phosphorous oxychlor ide.  

H y d r o g e n ~ l ~ s i s  of the ch lo r i ne  atom w i t h  concomitant reduct ion  of the n i t r o  group was best 

performed w i t h  pal ladium on carbon, and hydrazine i n  r e f l u x i n g  ethanol.' This gave the amino- 

qu ino l ine  6 i n  good yield.9 Construct ion of the  t h i r d  r i n g  was considered the key step i n  the  

synthet ic  plan, and was accomplished by generation o f  the  d ian ion of tj w i t h  two equivalents of 

LOA" fol lowed by carbonylat ion.  From t h i s  sequence the t r i c y c l i c  lactam 1 was i s o l a t e d  i n  

good yield. ' '  This ma te r i a l  was converted i n t o  the  2-chloro-l,6-diazaphenalene 8 w i t h  hot 

phosphorous oxychlor ide. lZ Removal of the ch lo r i ne  atom was again performed us ing pal ladium 
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on carbonlhydrazine i n  r e f l u x i n g  ethanol  t o  prov ide 9-methoxyl-6-diazaphenalene 2. 13 

The proper t ies  o f  2 are s i m i l a r  t o  those repor ted f o r  the  parent heterocycle (po la r  

molecule, low s o l u b i l i t y  i n  corrmon organic so lvents)  w i t h  the  except ion o f  the  pro ton nmr 

spectrum. P ro to t rop i c  s h i f t  o f  the  N-H pro ton i n  1 t o  the  p y r i d i n e  n i t rogen r e s u l t s  i n  genera- 

t i o n  o f  a  molecule of i d e n t i c a l  s t ruc tu re  t o  the  parent, thus impar t ing  a  pseudo plane of syme- 

t r y  t o  1 and s imp l i f y i ng  the nmr spectrum ( o n l y  f ou r  C-H signals) . '  Incorpora t ion  of the  

methoxy group i n t o  2, however, r e s u l t s  i n  a  loss  of symmetry f o r  t h i s  compound; one observes an 

nmr spectrum cons i s t i ng  o f  s i x  doublets, as would be expected. 

The successful const ruc t ion  o f  the  t r i c y c l i c  system of 2 + the d ian ion o f  5 prompted an 

examination of the  r e a c t i v i t y  o f  t h i s  species toward o ther  e lec t roph i les .  I n  t h i s  regard, 6 was 

s t i r r e d  w i t h  two equivalents o f  LDA, fo l lowed by add i t i on  o f  e t h y l  benzoate t o  f u r n i s h  the  

2-phenyl d e r i v a t i v e  i4, wh i l e  the  corresponding reac t i on  o f  the  d ian ion w i t h  carbon d i s u l f i o e  

15 gave the t h i o l  d e r i v a t i v e  10 . The y i e l d s  o f  these react ions  were 41% and 64%, respect ive ly ,  

and have not been maximized. 

CH30 

9 - - 10 

I n  conclusion, t h i s  method the d ian ion o f  6- provides access t o  a  host  of subs t i t u ted  

1.6-diazaphenalenes not e a s i l y  accessible through simple e l e c t r o p h i l i c  s u b s t i t u t i o n  react ions  on 

t h e  parent heterocycle. Fur ther  work w i t h  regard t o  the  chernis'try of these 1.6-diazaphenalenes, 

as we l l  as the  scope of the reac t i on  of the  d ian ion w i t h  e lec t roph i l es  i s  i n  progress, and w i l l  

be repor ted i n  due course. 
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