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SYNTHETIC COMMUNICATIONS, 22(22), 3235-3242 (1992) 

IMPROVED I4ETHODS TO3 THE SYU'THESIS OF N-ACYLTETRA- 

KYDROISOQUIKOLIKES 

A .  P. Venkov" , L . K . Lukanov 
Gepartment of Chemistry, University of Flovdiv, 

Plovdiv 4000,  Bulgaria 

AESTRACT: One-pot procedures for the syntnesis of 

N-acyltetrahydroisoquinoliges have been developed from 

2-phenylethylamines, a c y l  chlorides or carboxylic 

acids and aldehydes. 

The intramolecular d-amidoalkylation reaction of N- 

acylphenylethylamines 2 with aldehydes - L; is a modified 

Pictet-Spengler cyclization leading to Z-acyltetra- 

hydroisoquinolines - 7 .  The reaction was successfully 

used f o r  the synthesis of 2-formyl and 2-arylsulfonyl- 

tetrahydroisoquinolines192 a s  well as for some N- 

4. 

"To whom the correspondence should be addressed. 
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Copyright 0 1992 by Marcel Dekker, hc. 
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3236 VENKOVANDLUKANOV 

The a c c e p t e d  mechanism f o r  t h e  r e a c t i o n  i n c l u d e d  t h e  

format ion  of c a r b i n o l a m i d e  t y p e  i n t e r m e d i a t e s  - 5 fron: 

t h e  s t a r t i n g  amides - 3 and a ldehydes  - 4 and t h e i r  

c y c l i z a t i o n  to N-acyltetrahydroisoquinolines - 7 through 

an N-acyliminium i o n  6. 

3 +  - - + 
5 R3- CH = 0 ( 4 )  
- R2- X (2 - 

- H,O 

- 
' The c a r b i n o l a m i d e s  5 a r e  more r e a c t i v e  t h e n  P i c t e t -  

Spengler9s  c a r b i n o l a m i n e  i n t e r m e d i a t e s  - 5 ( R = K  o r  

a l k y l )  and t h e  c y c l i z a t i o n  i s  s u c c e s s f u l  t o  less 

r e a c t i v e  a r o m a t i c  s y s t e m s .  The main s y n t h e t i c  problem 

w i t h  t h i s  r e a c t i o n  i s  t h e  f o r m a t i o n  of t h e  c a r b i n o l -  

amides 2 which i s  n o t  a favoured  one  and can  be ove r -  

come by  c a r r i n g  i t  a s  one p o t  r e a c t i o n .  The r e l a t i v e  

r a t e  of t h e  r e a c t i o n  is s t r o n g l y  dependant  on t h e  

amide and t h e  c a r b o n y l  components used. NH-acidity o €  

the amide - 3 p r o b a b l y  is an  i m p o r t a n t  f a c t o r  f o r  the 

format ion  of i n t e r m e d i a t e s  - 5 ,  w h i l e  t h e  a c i d i c  media 

w i l l  i n f l u e n c e  the i r  t r a n s f o r m a t i o n  t o  t h e  more 

e l e c t r o p h y l i c  N-acyliminium i o n s  6. 

- 
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N-ACYLTETRAHYDROISOQUINOLINES 3237 

Ve i n v e s t i g a t e d  t h e  dependance of the c y c l i z a t i o n  

r e a c t i o n  from NH-acidity of t h e  s t a r t i n g  amide by 

c a r r y i n g  o u t  t h e  r e a c t i o n  of paraformaldehyde w i t h  

d i f f e r e n t  N-acylphenylethylamines - 3 i n  a r e f l u x e d  

t o l u e n e  f o r  3 h .  The y i e l d s  of t h e  obta ined  N-acyl- 

t e t r a h y d r o i s o q u i n o l i n e s  I ( T a b l e ,  Method A )  show t h a t  

t h e  d e c r e a s i n g  of  NH-acidity of t h e  amide from 2 t o  

3 l e a d  t o  a lower y i e l d s .  Next ,  we c a r r i e d  o u t  t h e  

same r e a c t i o n  i n  the p r e s e n c e  of a c a t a l y t i c  amount of 

p - t o l u e n e s u l f o n i c  a c i d  monohydrate (Table ,  t:etiiod 6) .  

The b e t t e r  y i e l d s  of 7 a - j  l e a d  t o  t h e  assumption t h a t  

tne r a t e  d e t e r m i n i n g  p r o c e s s  of t h e  r e a c t i o n  i s  t h e  

format ion  of  E-acyliminium i o n s  - 6 and i t  can be 

f a v o u r i z e d  by the p r e s e n c e  of p r o t o n i c  a c i d s .  

The above i n v e s t i g a t i o n s  e n a b l e d  u s  t o  develop an  one- 

p o t  p r o c e d u r e  f o r  t h e  s y n t h e s i s  of N-acyl te t rahydro-  

i s o q u i n o l i n e s  - 7 s t a r t i n g  the r e a c t i o n  from 2 - ( 3 , 4 -  

dimethoxypheny1)ethylamine 1 (R1=OMe). The amine was 

c o n v e r t e d  t o  t h e  amide 2 w i t h  the cor responding  a c y l  

c h l o r i d e  i n  a r e f l u x e d  t o l u e n e ,  then  paraformaldehyde 

i s  added and  t h e  r e a c t i o n  m i x t u r e  i s  r e f l u x e d  f o r  4 h 

(Table ,  Method C ) .  

F i n a l l y  i t  was shown t h a t  2-acetyltetrahydroisoquino- 

l i n e s  can  be o b t a i n e d  i n  an  one-pot the procedure  

s t a r t i n g  t h e  r e a c t i o n  from e q u i v a l e n t  amounts of 2- 

(3 ,4-d i rne thoxyphenyl )eChylarn ine  L, c a r b o x y l i c  a c i d  - 2 
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3238 VENKOVANDLUKANOV 

Table 2-Acyltetrahydroisoquinolines 75 y 6  

7 R1 R 2  n3 n Yields  ( 2 )  by methods: m.p. 

A E C D (OC) 

a Me0 C6M5SO2 H 7 7  86 8 5  - 146-8 

b Me0 (EtO)*P(O) ti 7 2  90 8 8  - 69-70 

c Fie0 CHO Ii 67 78 75 - 129-30 

d Me0 COCCtI3 H 6 5  75 70 - o i l  

e We0 COCHCI2 H 6 5  ao 77 75 128 

f We0 COCH2CI H 62 80 75 74 124 

g Me0 C6H5CO H 59 7 7  7 3  70 80-2 

h MeG CH3CO H 52 70 68 6 3  94-5 

i Me0 C6H5NHCO H 51 70 50 - 150-2 

j Me0 (CH3)2NCO H 49 7 0  69  - 89-90 

k H COCHCT.2 H - 88 - - 86-7 

rn H COCH2OCH3 H - 73 - - oil 

n Me0 COCH2CI2 CgH5 - 79 - - 187-9 

1 H COCH2CI H - 83  - - 63-4  

o Me0 COCF3 C6H5 - 70 - - 136-7  

p Me0 COCH2CI 4-02N-CgH4 - 88 - - 176-7 

q Me0 COCH2OCH3 4-02N-CgH4 - 70 - - 141-3 
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N-ACYLTETRAHYDROISOQUINOLINES 3239 

(X=COOH) and paraformaldehyde in the presence of  SOCI2 

or PCI3 in a refluxed toluene for 6h (Table,Method D). 

However, the reaction of nonactivated in the aromatic 

ring amides - 3 with paraformaldehyde proceeds sluggish- 

ly at the conditions of Nethod A and Kethod B. 

Stronger acidic media as a mixture of H2S04-AcOH ( 2 5 % )  

is required to give N - a c e t y l t e t r a h y d r o i s o q u i n o l i n e s  

(Table, 7k-TI) .  

Aromatic aldehydes 2 can also be used for the cycli- 
zation reaction. Benzaldehyde and 4-nitrobenzaldehyde 

react with activated amides 3 in a mixture of iI2S04- 

AcOH (257;) at room temperature for 10 days to the 

corresponding N-acetyltetrahydroisoqunolones (Table, 

7n-q) . 

EXPERIMENTAL 

N-Acyltetrahydroisoquinolines 7a-j;General Procedures: 

Nethod A: A mixture of E-acyf-(3,4-dimethoxyphenyl)- 

ethylamine - 3 (10 mmol) and paraformaldehyde (15 mmol) 

in toluene (20mL) was refluxed for 3 h. The solvent is 

distilled at reduced pressure and the residue was 

purified by recrystallization or by passing through a 

column of silica gel and eluted out with a mixtures of 

petroleum ether/Et20 (1:l) and Et20 . 
Method B: A mixture of N-acyl- (3,4-dimethoxyphenyl)- 

ethylamine - 3 (10 mmol), paraformaldehyde ( 1 5  mmol) and 
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3240 VENKOV AND LUKANOV 

p-toluenesulfonic acid monohydrate (50 mS) in toluene 

(20 mL) was refluxed for 3 h. Water (50  mL) was added 

to the cooled mixture and the organic layer was again 

washed with 2 0 4  aq. Na2CO3 (2x20 mL) and dried 

(Na2SO4). The solvent was removed at reduced pressure 

and the product was purified as described above. 

Eiethod C: 2-(3,4-Dimethoxyphenyl)ethylamine (1.81g, 10 

m m o l )  in toluene (20 mL) was heated to reflux and t t L v i i  

acyl chloride (for 7c, 982 HCOOH) (10 mmol) in toluene 

( 5  mL) was added dropwise. Paraformaldehyde (15 mmol) 

was added at once and the mixture was stirred at 

reflux for 4 h. Then the mixture was worked up as 

described above. 

Flethod D: A solution of 2-(3,4-dimethoxyphenyl)- 

ethylamine (10 mmol) and carboxylic acid (12 mmol) in 

toluene ( 2 5  mL) was heated to reflux. A solution of 

SOCI2 ( 1 2  mmol) in toluene (5  mL) was added dropwise 

to the stirred mixture and after 15 min was added 

paraformaldehyde ( 15 mmol) at once, then was refluxed 

for 6 h. The mixture was worked up as above. 

K-acyltetrahydroisoquinolines 7k-m;General Procedure: 

K-Acetylphenylethylamine - 3 (10 mmol) and paraform- 

aldehyde (11 m m o l )  were dissolved in a mixture of 

conc.H2SOq-AcCH (20 mL, 2:8) at r.t. and the solution 

was stirred for 48 h.  The solution was poured on 

crushed ice (100 g )  and extracted with CHCI3 (3x2~ 

D
ow

nl
oa

de
d 

by
 [

M
on

as
h 

U
ni

ve
rs

ity
 L

ib
ra

ry
] 

at
 0

8:
22

 2
4 

A
ug

us
t 2

01
3 



N-ACYLTETRAHYDROISOQUINOLINES 3241 

mL). The extract was washed with 20X aq. KazCO3 (2x30 

mL) and dried (Ka2SO4). The solvent was distilled and 

the products were purified by recrystallization 

(Et20/MeOH, 5:l). 

1-Phenyl-2-acyltetrahydroisoquinolines 7n-q:General 

Procedure: 

N-Acetyl-(3,4-dimethoxyphenyl)ethylarnine - 3 ( 5  mmol) 

and benzaldehyde or 4-nitrobenzaldehyde (5 mmol) were 

dissolved in a mixture of conc.H2SOq-AcOH (20 mL, 2:8) 

at r.t. and the solution was allowed to stay for 10 

days. The reaction mixture was worked up as described 

above. 
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