
SYNTHESES OF HETEROCYCLIC COMPOUNDS THROUGH HUINODIMETHANE INTERMEDIATES 

Novel syntheses  of heterocyclic  compounds and alkaloids by in t ra -  and intermolecular  cycloaddition 

of  the imines w m  2-quinodimethanes or  t h e i r  chemical  eouivalents  are repor ted .  

1 1 , 2 , 2 '  ,3,3'.4'-Hexahydro-5,6,6',7'-tetramethoxy-l-ketospiro[indene-2.1'-isoquinoline] i s  syn- 

thes ieed  from 3 ,4-dihydra-1-(4.5-dimethoxybenzocyclohutenyl)-6 ,7-dimethonyisoquinoline. whose hydro- 

chloride gives 2,3,10,11-tetrameth0~ypr0t0berberini~m chloride on heating. Spirobcnzylisoquinoline 

and ochotensine-type compounds are obtained d i rec t ly  from N-phenethyl-l-methylbeezocyc10bbteee-~- 

carboxamide by treatment with phosphoryl  chloride.  Yohimbones are synthesised Rom l-bensocvclo- 

butenyl-3.4-dihydro-P-carboline (I) hydrochloride by thermolysis  as follows. ~ a m e l y ,  thermolysis  of 

the hydrochloride of I ,  followed by B i r c h  reduction and acidic t reatment and cycloaddition of benuo- 

cyclobutene t o  3.4-dihydro-P-carholine followed by B i r c h  reac t ion  are c a r r i e d  out. On the  o t h e r  

hand ,  the f r e e  b a s e  of I gives the spirobenuyl-1,2,3,4-tetrahydro-B-carboline which on photolysis and 

reduction a f f o r d s  yohimbane. The reac t ion  of indole with pyridoxyl dibromide o r  pyridoxine d iace ta te  

gives a mixture of 3-methyl-1OH-pyrido[3,4-b]carbazole and  3-methyl-6H-pyrido[4,3-b]carbazole, the 

l a t t e r  of which is a main skeleton of the  antitumor indole +lkaloids, olivacine and el ipt icine.  


