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A new zinc promoted coupling reaction of iminium salts with alkyl halides gave a variety 
of nitrogen heterocycles through a novel annulation process. 

We describe herein a new synthetic method of nitrogen heterocycles through a novel 

annulation using iminium salts and bromo esters 
1 
as starting materials and zinc as a promotor. 
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The first step of the reaction is 

an iminium salt. 
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Thus, the treatment 

halide 4 -8 with zinc3 in acetonitrile 

9 10 

promoted by zinc and an alkyl group is introduced into 

of a mixture of an iminium salt l-3 and an alkyl 

afforded an alkylated product 9 in good yield. 
4 

The annulated product 10 was obtained from the hydrochloride of 9 by debenzylation through 

Pd catalyzed hydrogenolysis followed by the aminolysis with Et3N. Table I (run a-c) shows 

the results of the synthesis of berberine derivatives la-c using o-bromomethylbenzoates 4,5 

and iminium salts 1,2. The C4-annulation was also feasible by the coupling of iminium 

slats 1.3 and bromocrotonate derivatives 6-8. The results are summarized in Table I (run 

d-g). 
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These products are useful in the synthesis of alkaloids in the following points. 

First, the carbonyl group of the product 10d was reducible by LiAIHI, to afford amino vinyl 

ether, which was hydrolyzable into keto amine. The precursor 12 for emetine5 was yielded 

by the same procedure from lOe, which was prepared using ethyl 4-bromo-2-ethyl-3-methoxy- 

crotonate (7) as the alkyl halide. Secondly, the product 10d was easily hydrolyzed into 

1,3-dicarbonyl compound 13,6 to which the alkylation at the active methylene group was easily 

achievable to yield several alkaloid precursors 12,14 as shown in the following scheme. 
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Thus, it is noteworthy that this novel annulation can afford a variety of useful 

nitrogen heterocycles in good yield under very simple and mild conditions. 
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