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A NEW ALKYLATING METHOD 

AT THE 4-POSITION OF ISOQUINOLINE DERIVATIVES 

Alkylation of 3,4-dihydro-6,7-dimethoxy-1-methyl- 

isoquinoline (I) with 2-methylcyclohex-2-en-1-one and 

phenethyl bromide in the presence of sodium hydride 

and dimethyl sulphoxide gave 6,7-dimethoxy-1-methyl- 

4- (2-methyl-3-oxocyclohexyl) isoquinoline (V) and 6 , 7 -  

dimethoxy-1-methyl-4-phenethylisoquinoline (VII) , res- 

pectively. On the other hand, reaction of 3,4-dihydro- 

6,:-dimethoxyisoquinoline (VIII) with 3,4-methylene- 

dioxyphenethyl bromide under the same conditions gave 

6,7-dimethoxy-1-methylisoquinoline (XI) and methyl 3- 

(3.4-methylenedioxypheny1)propyl sulphoxide 1x11). 

Alkylation and acylation at the 4 position of isoquinoline deri- 

vatives have been but these methods have some defects 

in yield and general application. This stimulated us to explore 

new methods available for the synthesis of the 4-suhstituted iso- 

quinoline derivatives from 3.4-dihydroisoquinolines. 



F i r s t l y  we s t u d i e d  t h e  enamine fo rma t ion  o f  3,4-dihydro-6.7- 

dimethoxy-1-methylisoquinoline ( I )  under'basic c o n d i t i o n s  t o  d e t e r -  

mine whe the r  compound (11) o r  (111) was formed a s  t h e  t r a n s i e n t  

i n t e r m e d i a t e .  For  t h i s  purpose ,  i s o q u i n o l i n e  ( I )  was h e a t e d  i n  a 

mix tu re  o f  sodium h y d r i d e  and dimethyl  su lphox ide  and 2-methyl- 

cyclohex-2-en-1-one was added t o  t h e  coo led  r e a c t i o n  mixture  i n  

o r d e r  t o  t r a p  t h e  enamine formed. P u r i f i c a t i o n  o f  t h e  r e a c t i o n  

mix tu re  gave 6,7-dimethoxy-1-methyl-4- (2-methyl-3-oxocyclohexyl) - 
i s o q u i n o l i n e  (V) i n  25.7 % y i e l d ,  m.p. 183 - 184O; v (CHC13) 1700 

-1 
cm ; 6(CDC13) 0.88 ( d ,  3H, J 6  Hz, CHCK3), 2.88 ( s ,  311, Cl-CH3), 

4.03 (s,  6H, 2  x  0CH3), 7.17 ( s ,  1 H .  A r H ) ,  7.25 (s,  l H ,  ArH), 8.26 

+ 
( s ,  l H ,  C3-H); m/e 313 ( M  1 .  These d a t a  s u g g e s t e d  t h a t  t h e  cyclo-  

hexanone was a t t a c h e d  t o  t h e  i s o q u i n o l i n e  r i n g  [ A  
max (MeOH) 314 

and 326 nml and t h e  p o s i t i o n  o f  s u b s t i t u t i o n  was e a s i l y  determined 

by t h e  p resence  o f  t h e  s i g n a l  o f  C3-proton ( 6  8 .26 ,  s)  . This  was 

r a t i o n a l i s e d  by t h e  fo rma t ion  o f  enamine 111, fo l lowed  by Michael 

a d d i t i o n  t o  2-methylcyclohexenone and then  dehydrogenat ion o f  t h e  

r e s u l t i n g  I V .  Having t h u s  e s t a b l i s h e d  t h a t  compound ( I )  formed 

ie enamine (111) under  h a s i c  cond i t ions ,we  n e x t  examined i t s  be- 

h a v i o r  on a l k y l a t i o n .  

The 3 , 4 - d i h y d r o i s o q u i n o l i n e  ( I )  was t r e a t e d  s u c c e s s i v e l y  w i t h  

sodium h y d r i d e  i n  d ime thy l  su lphox ide  and phene thy l  bromide under 

t h e  same c o n d i t i o n s  t o  g i v e  a  c o l o u r l e s s  o i l  i n  20.5 % y i e l d ,  6 (CDC13)  

2.83 (S ,  3H, Cl-CH3), 2.98 - 3.26 ( m ,  4 H ,  CH2CH2) ,  3 . 91  (s, 3H, 

0CH3), 3.96 ( 5 ,  3H, 0 C H 3 ) ,  7.0 - 7.33 (m, 7H, ArH), 8.06 ( 5 ,  lH, 

+ 
C3-H); m/e 307 ( M  ) ,  h(Me0H) 315 and 327 nm. I n  add i t ion ,mic ro -  

a n a l y s i s  o f  i ts p i c r a t e  [rn.p. 210 - 211° (decamp.) I showed i t  t o  b e  
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6,7-dimethoxy-1-methyl-4-phenethylisoquinoline (VII). By analogy 

to (IV) , the formation of the compound (VII) can be rationalised 

via intermediate (VI) . - 

Secondly 3,4-dihydro-6,7-dimethoxyisoquinoline (VIII) was treated 

with 3,4-methylenedioxyphenethyl bromide in the presence of sodium 

hydride in dimethyl sulphoxide to give two compounds which were 

separated by silica gel column chromatography. The first compound 

(XI) (12.3 % yield) [ G (CDC13) 2.89 (s, 3H, Cl-CH3), 4.0 (s, 6H, 

2 x 0CH3), 6.9 - 7.5 (m, 3H, ArH), 8.2 (d, lH, J 6 Hz, C3-H); m/e 

203 (M+), A(Me0H) 312 and 325 nml was identical in spectroscopic 

comparisons with an authentic sample prepared from 3,4-dihydro- 

6,7-dimethoxy-1-methylisoquinoline (XIII) . The second one (oil; 

16 % yield) was assigned the structure XI1 by the following data, 

6 (CDC13) 2.55 (s, 3H, SO-CH3), 5.93 ( s ,  2 H, 0CH20); m/e 226 (M+). 

The expected compound X was not obtained differently from the case 

of I. 

The reaction mechanism, limitations, and application of this new 

alkylation at the 4-position of 3.4-dihydroisoquinoline derivatives 

are now under investigation. 
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