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Abstract - Michael adduct of 3.4-dihydro-1-methylisoquinolines Q) 

and methyl acrylate on NaBH4 reduction led to the title compounds (2) 

1-5 
The methods so far known for the preparations of 1.2.3.6.7,llb-hexahydro- 

4H-benzo[_a] - quinolizin-4-ones (3) involve several steps with low overall yields. 
6 

In view of our current interest in the field of the benzo t g 1 quinolizine alkaloids , 

we attempted and achieved a one-pot synthesis of compounds a. We essentially took 
5.7-12 

advantage of the reported Michael reaction of the conjugated esters with 

compounds capable of existing in imine-enamine tautomeric forms. Thus, 3.4-dihydro- 

1-rnethylisoquinolines (A) reacted with methyl acrylate to form the intermediate 

adducts (2) which were reduced in situ with NaBH to furnish the corresponding 
4 

quinolizin-4-ones (3) in moderate ~ields. As a typical example, 3.10-dimethoxy-1.2.3. 

6.7,llb-hexah~dro-4g-benzo [ _ a  3 quinolizin-4-one (2). a key intermediate in the 

synthesis of the therapeutically important4 benzo C 5 3 quinolizine class of compounds 

including the ipecac alkaloids5 was prepared as follows. 

13 
TO a solution of 3.4-dihydro-6.7-dimethoxy-1-methyliscquinoline (2 , 4.87 g) in 

benzene-methanol 1 1 ,  60 ml), methyl acrylate (1.3 molar equiv.) was added and 

0 
kept at 30 C for 5 days (TLC monitored). The solvent and the excess reactant were 

removed under reduced pressure. Sodium borohydride (3 g) was added portionwise to 

0 
a methanolic solution of the oily product at 0 C and stirred for lh. The reaction 

mixture was then left overnight at room temperature. Usual work-up thereafter 

afforded an oil (6.60 g) which could be inducedto solidify on repeated chromato- 

0 
graphy over silica gel, trituration with ether and standing (24 h, 0 C ) .  



Crystallisation from ether-light petrol yielded 3 (2.82 g: 47%)14 in granules, 
0 

mp 88-89 C. Support to the structure 2 was secured as in the sequel. 

15 0 
The compound was converted to the corresponding thiolactam , mp 164 C(CHC~ - 

3 

light petrol), with PqSl0 The thiolactam was reduced with ~aney-Ni in refluxing 

ethanol to the corresponding benzo [_a1 quinolizine. Alternatively, 2 could be 

directly reduced with lithium aluminium hydride in ether to the same benzo [ ? I  

4 0 
quinolizine which was characterised as hydrochloride, mp 220-225 C(isopropano1- 

ether). 

18 
Three other benzo i.3 3 quinolizin-4-ones, viz., ,16, d7 and 3 , were prepared 

from the corresponding l-methyldihydroisoquinolines la19, k Z 0 ,  ld21 follawinq 

the procedure already stated. 

C : R = One: R2 = OBz 
1 

d : R1 = OBz; R2 = OMe 

In order to confirm the intermediacy of the Michael adduct in the above reaction, 

the product obtained from the reaction of 3.4-dihydro-6.7-dimethoxy-1-methyl- 

0 isoqu~noline (=)with methyl acrylate was purified as the picrate, mp 170 C 

(ethanol). The structure of the regenerated base (2)was in agreement with the 

Spectral data22. The possibility of a second Michael addition was also investi- 

gated. Thus, the compound 2 and methyl acrylate (3 equiv.) were taken up in 

benzene-methanol (1:l) and kept at room temperature for three days and then 
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a n o t h e r  l o t  o f  m e t h y l  a c r y l a t e  ( 3  e q u i v . )  was  i d e n t i c a l l y  t r e a t e d .  The v o l a t i l e  

m a t t e r s  were removed under  vacuum, t h e  r e s i d u e  was t a k e n  u p  i n  methanol  and 

0 0 
t r e a t e d  w i t h  NaBH a t  0 C. Usual  work-up a f f o r d e d  w h i t e  n e e d l e s  (57%).  mp 149-150 C 

4 

( c h l o r o f o r m - l i g h t  p e t r o l ) .  The p h y s i c a l  d a t a 2 3  of  t h e  compound were  c o m p a t i b l e  w i t h  

t h e  e x p e c t e d  s t r u c t u r e  *. 
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