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SYNTHESIS UTILIZING 8-CARBONYL SYSTEM. IV 

A NOVEL CYCLIZATION OF 1,9-DIIMINO-3,7-DICARBONYL AND -3,5,7- 

TRICARBONYL COMPOLNDS 

Biological and Chemical Research Laboratories, Tanabe Seiyaku - 
Co. Ltd., Toda, Saitama, Japan 

e - ( 3 - m e t h y l - 5 - i s o x a z o l y l m e t h y l )  ketone 

(1) was converted into 1,9-diimino-3,7-dicarbo- 

nyl compounds (3 and 7), which were cyclized 

to 8-isoquinolinols ( 5  and 10) by hydrochloric 

acid in high yields. The compound (12) contain- 

ing a sterically crowded 1,9-diimino-3,5,7-tri- 

carbonyl system was prepared from the methyl 

analogue (11) of the ketone (1). The cycliza- 

tion of 12 afforded the 4-pyridone (13) exclu- 

sively. 

In continuation of our studies on the preparation of b&- 

isoxazole-ketones1', we now wish to report the behavior of these 

ketones toward hydrogenolysis and subsequent recyclization under 

acidic media. 

Partial hydrogenation of the ketone (1)') using platinum 



o x i d e  g a v e  t h e  c a r b i n o l  ( 2 a )  [ b p  140%145O ( 0 . 1 5  mm) ; I R ( 1 i q u i d )  : 

3350 cm-'1 f i r s t ,  w h e r e a s  u p t a k e  o f  3  mol e q u i v  o f  h y d r o g e n  l e d  

it t o  t h e  d i i m i n o - d i k e t o - a l c o h o l  ( 3 a )  i n  9 6 . 4 %  y i e l d .  T h i s  p r o -  

d u c e d  t h e  8 - i s o q u i n o l i n o l  ( 5 a )  h y d r o c h l o r i d e  [mp>270°; I R ( n u j o 1 ) :  

1 6 6 0  a n d  1 6 1 0  cm-l;  NMR(d6-DMSO-TFA)T : 2.08'1.2.82 ( 4 8 3 ,  6 . 7 4  ( 3 H , s )  

a n d  7 .34  ( 3 H , s )  ; UVX:::~~~(E) : 3 7 6 ( 5 6 0 0 ) ,  308 (3200)  , 247 ( s h )  ( 1 6 8 0 0 ) ,  

2 3 5 ( s h )  ( 2 1 2 0 0 )  a n d  226 ( 2 6 4 0 0 )  ; A::F-~'~~ NaOHnm(E) : 370 ( 5 9 0 0 ) .  

+ 
328 (4300)  a n d  250 (12500)  3, ; m/e 1 7 3  (M -HCl) I o n  r e f  l u x i n g  i n  

d i l u t e  h y d r o c h l o r i c  a c i d  f o r  a  s h o r t  t i m e .  

I n  t h e  same manner  as w i t h  2 a ,  t h e  c a r b i n o l  ( 2 b ) 4 ) w a s  c o n v e r t -  

e d  i n t o  3b  [mp 123-124'; I R ( n u j o 1 ) :  3330 ,  3150 ,  1 6 4 0  a n d  1 5 9 5  cm-'; 

NMR(CDC13)~: 2 . 7 0 ( 5 H , s ) ,  5 , 1 4 ( 2 H , s ) ,  7 . 2 1 ( 4 H , s )  a n d  8 . 2 6 ( 6 ~ , s ) ;  m/e 

302 ( M + )  I w h i c h ,  o n  t r e a t m e n t  w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  a t  room 

t e m p e r a t u r e ,  g a v e  t h e  8 - i s o q u i n o l o n e  ( 4 b )  h y d r o c h l o r i d e  [mp 304% 

3 0 5 O ( d e c ) ;  I R ( n u j o 1 ) :  3280 ,  3200 ,  1 7 0 5  a n d  1 6 4 0  c m - l ;  NMR(d6-DMSO) 

T :  6 . 3 8 ( 2 H , s ) ,  6 . 6 5 ( 2 H , s ) ,  7 . 0 5 ( 3 H , s )  a n d  7 . 2 9 ( 3 H , s ) ;  m/e 2 6 7 ( ~ ' -  

H C ~ ) ]  i n  46 .6% o v e r a l l  y i e l d  f r o m  2b. A l s o  o b t a i n e d  i n  1 8 . 1 %  

y i e l d  was  t h e  8 - i s o q u i n o l i n o l  ( 5 b )  h y d r o c h l o r i d e  [mp 304%306'; IR 

( n u j o l )  : 1660  a n d  1 6 2 0  c  nmr ( d  -DMSO-TFA) T :  2.20'1.2.60 ( 8 H ) ,  6  

6 . 7 3 ( 3 H , s ) ,  a n d  7 . 3 3 ( 3 H , s ) ;  m/e 2 4 9 ( ~ + - ~ ~ 1 ) 1 .  

An a t t e m p t  t o  o b t a i n  t h e  d i i m i n o - t r i k e t o n e  ( 8 )  b y  a c i d  t r e a t -  

m e n t  o f  t h e  d i i m i n o - d i k e t o - k e t a l  ( 7 )  Imp 1 7 5 1 7 6 ' ;  I R ( n u j o 1 ) :  3300, 

3150 ,  1620  a n d  1600  cm-l ;  NMR(CDC13)?: 0 .08  ( 2 H , b s ) ,  4 .80 ( 2 H , s )  

4 . 9 0 ( 2 H , b s ) ,  6 . 0 1 ( 4 H , s ) ,  7 . 2 0 ( 4 H , s )  a n d  8 . 0 8 ( 6 H , s ) ;  m / e  2 6 8 ( ~ + )  1 

w h i c h  was  d e r i v e d  f r o m  1 b y  t h e  c o n v e n t i o n a l  k e t a l i z a t i o n  f o l l o w e d  

b y  h y d r o g e n o l y s i s  r e s u l t e d  i n  t h e  f o r m a t i o n  o f  t h e  6 - i s o q u i n o l o n e -  

k e t a l  ( 9 )  Imp 201%203" ( d e c )  ; I R ( n u j o 1 )  : 3500'1.2500 ( b r l  a n d  1620 
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cm-l; u~hz? :nm(E)  : 325 (5400)  , 275 (5400)  ,244 (51400)  and  223 (19700)  ; 

AEtOH-O. 1 N  N a O H  
max. n m ( ~ )  : 340(72OO), 258(27OOO); NMR(d6-DMSO) T: 2.79 

( l H , s )  , 3.36 (111,d, J= 21-12), 3.40 ( l B , d , J =  2132) , 5.93 (211, t , J =  5Hz) , 
6 . 2 3 ( 2 H , t , J =  5  H z ) ,  7.04(311,s) a n d  7 . 5 5 ( 3 H , s ) ;  m/e 2 3 3 ( ~ ' ) 1  i n  73.8 

% y i e l d  accompanied  w i t h  t r a c e  amonuts  o f  t h e  6 . 8 - i s o q u i n o l i n e d i o l  

( 10 )  [mp 1 8 8 % 1 9 0 ° ( d e c ) ;  I R ( n u j o 1 )  3500%3200 and  1660 c m  ; UV h 

EtOHnm(c): 3 2 8 ( 4 5 0 0 ) ,  2 7 8 ( 7 3 0 0 ) ,  2 6 4 ( 8 5 0 0 ) ,  245(31600)  a n d  220 max. 

EtOH-O' lN NaOKnm(E): 3 4 5 ( 5 0 0 0 ) ,  3 0 0 ( 5 0 0 0 ) ,  2 7 5 ( s h )  (16400)  (14000) ; A m a x .  
+ 

and  263 ( 2 2 0 0 0 ) ,  m / e  189 ( M  ) 1 .  

On t h e  o t h e r  hand ,  t h e  s t e r i c a l l y  h i n d e r e d  c a r b o n y l  g r o u p  i n  

t h e  k e t o n e  (11) r e s i s t e d  t o  h y d r o g e n a t i o n  u s i n g  p l a t i n u m  o x i d e ,  

w h i l e  smooth c l e a v a g e  o f  t h e  i s o x a z o l e  r i n g  o c c u r r e d .  Crude d i i m i n o -  

t r i k e t o n e  (12 )  o b t a i n e d  was t r e a t e d  w i t h  t h e  a c i d  t o  y i e l d  t h e  4- 

p y r i d o n e  (13 )  Imp 1272.129'; I R ( n u j o 1 ) :  3270,  3170, 3055,  1740 ,  1710 ,  

1635 and 1615  c m - l ;  U V X E : H ~ ~ ( E )  : 273(11400)  and  219 (16500)  ; m / e  

2 9 1  (M+) , 262 (M+- C2H5) , 234 (M+- COC2H5) , 206 (M+- CH3CHCOC2H5) and  

+ 
178 (M - COCHCH3COC2H5) 1 e x c l u s i v e l y .  

Al though  s u c h  b 2 - i s o x a z o l e - k e t o n e s  a s  1 and  11 c o u l d  n o t  

make t h e  e q u i v a l e n t s  of l i n e a r  6 - p e n t a k e t o n e s S ) ,  t h e  c y c l i z a t i o n  

modes o f  1,9-diimino-3,7-dicarbonyl a n d  - 3 , 5 , 7 - t r i c a r b o n y l  com- 

pounds are o f  i n t e r e s t  i n  c o n n e c t i o n  w i t h  t h e  s t r u c t u r e s  o f  some 

a n t i b i o t i c s  o r i g i n a t e d  f rom B-po lyke t i de s  l i k e  . b o s t r y c o i d i n 6 )  and  

7) p i e r i c i d i n s  . 
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l a b o r a t o r i e s  f o r  e n c o u r a g e m e n t .  
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