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A b s t r a c t  - T h r o u g h  t h e  a d d i t i o n  o f  2 m o l e s  o f  f o r m a l d e h y d e  t o  

1 - m e t h y l - 6 , 7 - d i m e t h o x y -  a n d  6 , 7 - d i e t h o x y - 3 , 4 - d i h y d r 0 i ~ 0 q ~ i n 0 l i n e ,  

t h e  c o r r e s p o n d i n g  1 - [ & ( h y d r o x y m e t h y l ) m e t h y l l - 6 , 7 - d l a l k o x y -  

3,4-dihydroisoquinolines (&,b) w e r e  p r e p a r e d ,  w h i c h  w e r e  t h e n  

r e d u c e d  t o  t h e  1 , 1 , 3 ' - t r i f u n c t i o n a l  t e t r a h y d r o i s o q u i n o l i n e  

a r n i n o a l c o h o l  s y n t h o n s  ( 2 , b ) .  

We e a r l i e r  r e p o r t e d  t h e  s y n t h e s i s  o f  s e v e r a l  new l , 3 - h e t e r o c y c l e s  a n g u l a r l y  f used  

w i t h  t h e  t e t r a h y d r o i s o q u i n o l i n e  T h i s  p a p e r  d e s c r i b e s  a c o n v e n i e n t ,  

r a p i d ,  l o w - c o s t  p r e p a r a t i o n  o f  a new, v e r s a t i l e  t r i f u n c t i o n a l  t e t r a h y d r o i s o -  

q u i n o l i n e  s y n t h o n 5  (21, c o n t a i n i n g  a  1 , 3 - a r n i n o a l c o h o l  s t r u c t u r a l  u n i t .  Compound 2 

h a s  been  u s e d  a s  s t a r t i n g  m a t e r i a l  i n  t h e  s y n t h e s i s  o f  numerous c l a s s e s  o f  v a l u -  

6 - 8  
a b l e  p h a r m a c o l o g i c a l l y  a c t i v e  compounds c o n t a i n i n g  an i s o q u i n o l i n e  m o i e t y .  

Though t h e  r e a c t i v i t y  of  t h e  m e t h y l  g r o u p  o f  1-methyl->,4-dihydroisoquinoline i s  

w e l l  known,9  s u r p r i s i n g l y  i t s  r e a c t i o n  w i t h  f o r m a l d e h y d e  h a s  y e t  n o t  b e e n  r e p o r t e d  

On t h e  o t h e r  hand ,  t h e  r e a c t i o n s  w i t h  f o r m a l d e h y d e  o f  o t h e r  i s o q u i n o l i n e  d e r i v a -  

t i v e s  c o n t a i n i n g  an  a c t i v e  m e t h y l e n e  g r o u p ,  s u c h  as  1 ~ - e t h o x y c a r b o n y l m e t h y l -  or 

1-cyanomethyl-3,4-dihydroisoquinolines, h a v e  been  t h o r o u g h l y  i n v e s t i g a t e d .  
1 0 , l l  

The a d d i t i o n  o f  f o r m a l d e h y d e  t o  1 - m e t h y l i s o q u i n o l i n e  h a s  a l s o  b e e n  r e p o r t e d ,  
12  

b u t  i n  t h i s  r e a c t i o n  1 - [ ~ ( h y d r o x y m e t h y l ) m e t h y l ] i s o i l u i n o l i n  was o b t a i n e d  i n  

o n l y  60% y i e l d .  



We have found that 1-methyl-3,4-dihydro-6,7-dialkoxyisoquinoine (1) readily re 

acts with formaldehyde under mild conditions in a base-catalysed reaction. At a 1:l 

molar ratio of the reaction partners, the unchanged starting material was accom- 

panied by the single (2 )  and double (2 )  formaldehyde adducts. With a 50% excess 

of formaldehyde, the reaction of the starting isoquinoline derivative was complete, 

but gave a mixture of 2 and 1. For R = C H 3 ,  these components were separated by 

fractional crystallization. The structure of 2 was confirmed by catalytic reduc- 

tion to hornocalycotomine ($1. I3  

With two equivalents or more of formaldehyde, 1 furnished compound 2 as the sole 

product. The intermediate 2 could also be transformed to 2 with a formaldehyde e x -  

cess. The yield of ? was influenced considerably by the solvent; the highest yields 

were obtained in methanol. The optimum reaction time at room temperature was 6 - 7  h ,  

while at the boiling point of methanol it was 3 0  min. Prolonged refluxing resulted 

in the formation of considerable amounts of decomposition products 

2 H C O H  

/ -HsOw - f j j  
RO H3C0 

la,!! CH3 
- 

CH2 
la ,b 

CH2 
- 

OH OH OH 
a :  R = CH3 - 
b: R = C2Hs - Ired. 

Compounds 3 , b  undergo facile reduction catalytically or with sodium borohydride, 

to the corresponding 1,2,3,4-tetrahydroisoquinolines (a,!). The trifunctional 

1,l-aminoalcohol derivative 2 ,  readily obtainable by this procedure, exhibils 

promising pharmacological effects,' and is a convenient, versatile synthon for the 

Preparation of further derivatives interesting from both cher,ical and pharma- 

~ o l o g i c a l ~ - ~  aspects. 
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EXPERIMENTAL 

Reaction of l-methyl-3,4-dihydro-6,7-dimethoxyisoquinolie (la) with formaldehyde 

Method A - Compound (20.5 g; 0.1 moll was  dissolved in methanol (120 ml), and 

10% sodium hydroxide (1 ml) and then 36% formaldehyde (12.5 ml; 0.05 moll were 

added to the solution. After refluxing for 30 min, the solution was evaporated to 

dryness and the residue was with ether (3x200 ml). The insoluble remainder was 

crystallized from a mixture of acetone and ether to give compound 2 (12 g; 45%), 
mp 130-132 OC. Evaporation of the ethereal solution and repeated recrystallization 

from ether afforded 2 ( 8  g; 14x1, mp 105-107 OC. 

Method B - Proceeding as described under Method a, but using 21 ml (0.25 mol) of 

formaldehyde, refluxing for 30 min or stirring at room temperature for 6-7 h gave, 

after evaporation, a product which was recrystallized from benzene. 

Method C - Compound 1 14,15 (0.5 g; 0.1 mol) w a s  added to a stirred suspension of 

paraformaldehyde ( 8  g; 0.25 moll in methanol (100 ml). Freshly prepared sodium 

ethoxide (0.15 g of sodium in 5 rnl of ethanol) was added dropwise to the suspen- 

sion until a light-yellow, homogeneous solution was obtained. After stirring for 

6 h at room temperature, the reaction mixture was evaporated to dryness to yield 

compound 2 as a crystalline product. 

Method 0 - A solution of compound 2 (1.18 g ;  5 rnmol) in methanol (10 ml) was 

refluxed with 37% aqueous formaldehyde (1 ml) for 1 h. Evaporation of the reac 

tion mixture gave crystalline k. 

Reduction of the l-[bis(hydroxymethyl)methyl]-3,4-dihydro-6,7-dialkoxvi5o- 

quinolines (3a.b) 

Method E - The dihydroisoquinoline 2 (0.1 moll was dissolved in methanol (150 rnl), 

the solution was cooled in ice-water and, with stirrir)g, sodium borohydride (10.2 g; 

0.3 moll was added in small ~ortions. Stirring was continued for J h at room tempe- 

rature, the solution w a s  then evaporated and the residue was dissolved in water 

(100 ml) and extracted with chloroform (3x100 ml). After drying, concentration of 

the organic phase gave the tetrahydroisoquinoline 5 at. a crystalline product. 



Method F - The dihydroisoquinoline 2 (2 mrnol) was dissolved in methanol (100 ml) 

and reduced in a hydrogen atmosphere in the presence of platinum-on-activated- 

carbon catalyst (0.1 g; platinum content 5%), under normal (N.T.P.) conditions. 

After the calculated amount of hydrogen had been absorbed (1.5 hj, the catalyst 

was removed by filtration. Evaporation of the reaction mixture gave the crystal- 

line tetrahydroisoquinoline ?. 

Method G - When the reaction was carried out as described under Method F, but 

using palladium-on-charcoal (0.1 g; Pd content 10%) instead of platinum, cornple 

tion of the hydrogen absorption required 5 h. 

Table Isoquinoline-l,3-aminoalcohols (2 ,  &,b, k , b )  

Corn- yielda Mpb Analysis (i) Solvent Calcd./Found IR ( K B r )  
pound ( % )  (OC) 

C H N (cm-' ) 

2 34 (A) 105-107 ether C13H17N03 66.36 7.28 5.95 3170, 1620 - 
(235.28) 66.18 7.16 5.67 1270. 1060 

3b 112-114 - benzene Cl6HZ3Nfl4 65.51 7.70 4.78 3340, 1625 
(273.35) 65.48 8.22 4.69 1280, 1050 

" 127-128 b e n z e n e  Cl6HZ5NO4 65.06 8.53 4.74 3320 
- 5 b  89 (Fj 

(295.37) 64.95 8.58 4.58 1265, 1055 

a ~ h e  letter in brackets denotes the method used. b ~ p , s  of the hydrochlorides 
(from ethanol/ether): & 181-104 OC; b 134-142 O C ;  2 218-220 OC; 5b 199-201 OC. 

- 
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