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Abst rac t  - The reac t ion  of 0-dibenzoylbenzene ( )  with benzyl- 

amine , m and p-xylylendiamine ( & I ,  n-butylamine ($@ , 

e t h y l g l y c i n a t e  ($$) and aminoace ton i t r i l e  ($8) i n  the  presence 

of b a s i c  c a t a l y s t s  a f fo rded  t h e  corresponding 3 - subs t i tu t ed  1 , 4 -  

d iphenyl isoquinol ines  (&-Q,x,x, and & ) ,  while  the r eac t ion  of & 
with ethanolamine (,&) gave a t r a c e  amount of  3-hydroxymethyl- 

i soqu ino l ine  (& )  and 1,3-diphenylisobenzofuran ($,) i n  25% y i e l d .  

I t  has  been previously  reported1) t h a t  the  r e a c t i o n  of 3.4-diaroyl-1.2.5-thia-  

(oxa) d i azo les  with primary m i n e s  i n  t h e  presence of 1,B-diazabicyclo [ S  .4.01 undecene 

(DBU)  gave the  corresponding 1 ,2 ,5 - th ia (oxa )  diazo10 [3 ,4-c lpyr id ines .  

R - CH2NH2 
DBU (X = S,  0 )  

N 
A r  A I  

For t h e  purpose of developing a new prepa ra t ive  method of  i soqu ino l ines ,  we 

i n v e s t i g a t e d  t h e  r e a c t i o n  o f  0 - d i b e n z o y l b e n ~ e n e ( & ) ~ )  wi th  a  v a r i e t y  of primary amines 

($8-3) i n  t h e  presence of b a s i c  c a t a l y s t s  and t h e  r e s u l t s  are  summarized i n  Table 1. 

The s t r u c t u r e s  of  t h e  products  were determined by t h e i r  e lementa l  a n a l y s i s  and spec- 

t r a l  da ta ,  a s  we l l  a s  some chemical conversions.  

I t  took 2 4  h r  f o r  t h e  r eac t ion  o f  & with  $8 i n  r e f l u x i n g  to luene i n  t h e  pres- 

ence of DBU, while t h e  r eac t ion  was completed i n  one hour i n  10 mole % e t h a n o l i c  

potassium hydroxide s o l u t i o n  and t h e  expected 1,3,4-triphenylisoquinoline (28) 3) 

was e a s i l y  i s o l a t e d  i n  an e x c e l l e n t  y i e l d  by pouring t h e  r e a c t i o n  mixture i n t o  a  

l a r g e  amount of water.  

Bis-isoquinolinobenzenes, & and &, were s i m i l a r l y  prepared i n  good y i e l d s ,  

r e spec t ive ly .  

The r eac t ion  of & with  @ d i d  n o t  proceed under t h e  in f luence  of DBU and KOH. 
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, go 
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Scheme 1 

It was needed a strong base such as t-BuOK in t-BuOH and a long reaction time to 

complete the reaction of $ with $Q and 3-n-propyl-1.4-diphenylisoquinoline ( 2 )  w a s  

obtained in 59% yield. 

Only a trace amount of 3-hydroxymethyl-1.4-diphenylisoquinoline I&)  was iso- 

lated in the reaction with & and, interestingly, diphenylisobenzofuran was 

obtained in 25% yield. The pathway of the formation of 4 will be briefly mentioned 
later. 

When the reaction of ;t with Q was carried out in the presence of DBU, the 

corresponding isoquinolinecarboxylate ( 2 x 1  was obtained in 61% yield, while the 

reaction in 10 mole % ethanolic potassium hydroxide solution afforded the isoquinoline- 

carboxylic acid (@) ,  the hydrolyzed product of 24, in 7 5 %  yield. The compound 22 
was decarbaxylated into 1.4-diphenylisoquinoline I&) 3, in 61% yield when heated at 

2 3 0 °  for 3 hr in quinoline with copper powder. The reaction of & with $2 in t-BuOH 
in the presence of DBU gave 3-cyano-1.4-diphenylisoquinoline I  in a poor yield 
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(18%) because of t h e  i n s t a b i l i t y  of f r e e  aminoace ton i t r i l e .  Hydrolysis of z& i n  

50% s u l f u r i c  ac id  af forded @ i n  91% y i e l d .  

The pathways of t h e  formation of 2 and 4_ a r e  now t e n t a t i v e l y  considered a s  

shown i n  Scheme 2 ;  t h e  r eac t ion  of k w i t h  $ might a f f o r d  t h e  Sch i f f  base 3 and i so -  

qu ino l ines  ( were supposed t o  be formed v i a  a base-catalyze? condensation (pathway 

a ) ,  while the  presence of hydroxy group i n  $t might cause t h e  formation of $ v i a  t h e  

pathway b. 

The r eac t ions  of o t h e r  1,2-dicarbonyl aromatics wi th  primary amines a r e  now 

i n  progress .  

Table 1. The r e a c t i o n  of o-dibenzoylbenzene (&)  with  primary amines (&-$) 

molar r a t i o  
Solvent  

Product ( y i e l d  8 )  
Run k : . ?  Base time (hr) 

DBU 

KOH 

DB U 

KOH 

DB U 

KOH 

t-B"OK 

KOH 

DB U 

t-BuOK 

KOH 

DB U 

KOH 

DB U 

to luene 

e thano l  

to luene 

e thano l  

to luene 

e thano l  

t-BUOH 

e thano l  

to luene  

t -BuOH 

e thano l  

to luene 

e thanol  

n-BuOH 
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