
SYNTHESIS OF AZEPINES BY INTRAMOLECULAR AMINO-PALLADATION 

Intramolecular amlno-palladat~on reactmns of ethyl a-amino-0-(4.6-dimethyl-3- 

alkeny1benzofuran)acrylates s, which were obtained in the course of our investigation 

on thermal rearrangement of 2H-aeirines, were examined to establish a new route to 

azepines. Reaction of 1-propenyl derlvatlve & with PdC12(PhCN)2 in acetonitrlle at 

room temperature for 20 hr followed by filtration of Pd-black and separation by chromato- 

graphy gave ethyl 1,7,9-trimethyldibenzofuran-3-carboxy1at and ethyl 8,lO-dimethyl- 

l-methylene-2,3-dihydro-lH-benrofuro[2.3-d1azepine-4-carboxylate &. The dlbenzofuran 

2a was proved to be formed by the action of HC1 produced in the reactlo". In the pres- - 

ence of Na2C03, &L was obtained as the sole product. When the enamine g, having a vinyl 
group lnstead of i-propenyl group, was reacted, tarry product was obtained. Its N-acetyl 

derlvatlve also gave tarry product. Finally, when the product of was hydrogen- 

ated using the precipitated Pd-black as the catalyst, the expected ethyl 3-acetyl-8.10- 

d~methyl-2,3-dihydro-1H-benzofuro[2,3-d]azepine-4-carboxylate was obtained. By the 

same way, propenyl and styryl derlvat~ve also gave 2,3-dzhydro-1H-benzofuro- 

azepines and x. In order to get mechanistic lnslght into thxs reaction, E- and Z- 
isomers of were isolated and reacted with Pd(I1). When E-lc' and were reacted 

under the same cond~tlons, precipitation of Pd-black was faster in the reaction of 

than that in g. When carbon monox~de and methanol was introduced after the reactions 

were performed at 0°C for 66 hr, 50.7% of and 63.8% of were recovered. The 

azeplnes obtained in this reactions had methoxycarbonyl group at 1-position and had 

different configurations at 1-and 2-positions, which showed that ammo-palladatlon pro- 

ceeded stereospec~fically. From these results, this reaction can be rationalized by cis- 

addition of Pd and N forming palladium a-complex followed by cis-elimination of Pd-H. 

When Pd(I1) was reacted with ethyl N-benzoyl-a-amino-0-(0-vinylpheny1)acrylte 4, which 

was easily obtamed by the reaction of 0-vinylbenzaldehyde wlth N-benzoylglycine followed 

by ethanolysis, ethyl 2-benzoyl-1-methyldihydroqulnollne-3-carboxyate 3 was obtained as 
the major product wlth small amount of ethyl 3-benzoyl-2,3-dlhydro-1H-benz[lla~epine-4- 

carboxylate 6.  The difference between the reactmns of benzafuran and benzene systems 

would be explained in terms of the conformation of the alkenyl group. 


