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&st ct- The intramolecular Michael Reaction of L a n d  12 gave 
stereoselectively 9 and 2, which were converted to the ernetine 

precursor (11) and (?)-protoemetino1 (3. ,-.- 
Although a variety of approaches for the synthesis of emetine (1) have hitherto 
been reported1, considerable attention to the new methods for the constraction of 

its ring system is still being paid from the view point of the medicinal activity 

and the structural similarity with various indol alkaloids, e.q., ajmalicine (2) 
and corynantheine (4-1 .l In this communication we describe an efficient synthesis 

of ('1 -emetine (1) and (f) -protoemetino1 ( 1  by the stereoselective intramolecular ... 
Michael rea~tion.~ 

OMe 



The iminium salt (z), easily obtained in 98% yield from 3,4-dihydro-6,7-dimethoxy- 
isoquinoline and 2-(2-bromoethy1)-1,3-dioxolane, was condensed with ethyl 4-bromo- 

crotonate in acetonitrile containing zinc powder for 12 h at room temperature4 to 

give the amine ( g 5  in 90% yield. Hydrolysis of 6 was effected by heating with 

a 20% solution of oralic acid in methanol for 20 h to give the secondary amine (2) 
as an oil in 80% yield. Treatment of Lwith diketene in dry ether for 2 h at 

room temperature afforded the ketoamide (JL) in 80% yield. Cyclization reaction 

of a w a s  carried out by treating with sodium methoxide in dry methanol at room 

temperature to yield the tricyclic compound (2 in 63% yield? The proton nmr 

o f 2  suggested trans reationship between C2-H and C3-H.'rR Spectral and chro- 

matographical analyses verified that only one stereoisomer was obtained. 

Conversion of the tricyclic compound (2) to (?)-protoemetino1 (2) and (?)-emetine 
(A) was carried out as follows. A mixture of %and ethanedithiol in trifluoro- 

acetic acid was heated under reflux to afford a thioketal (71%), which was treated 

with Raney nickel in ethanol for 2 h to afford the lactam ester (10) in 65% yield. 

The lactam ester (2) was reduced with lithium aluminum hydride9 to (?)-proto- 

emetinol (2) in 67% yield.'' The lactam ester (s) was then treated with tri- 
ethyloxonium fluoroborate in dry CH2C12 at room temperature, and the reaction 

mixture was subjected to sodium borohydride reductionll to afford the emetine 

precursor (2) 12r13 in 54% yield. Since has been converted to emetine,l'l4 

this constitutes a formal synthesis of (?)-emetine (A). 
A Simpler preparation of 11 was also examined. Treatment of ?with methyl vinyl 

ketone in dry CH2c12 at room temperature afforded 2 (92%), which was cyclized to 
the tricyclic compound (2) in 80% yield in tetrahydrofuran containing pyrroli- 
dine. Compound (13) was converted to the ester (s) in 52.5% yield via its 
thioketal.15 

Applications of the above methods to other ipecac and indole alkaloids are now in 

progress. 
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