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Abstract: A ne.w versatile method for the synthesis of isoquinoline alkaloids 3 aad 5 is based on uawaaaular cyclisation 

of a key macrocycle 2b obtain4 by aa intramolecular additioa of aa aryi radical to a himethylsilyhcctylcnc. 

In connection with our interest in the development of new methodologies for the synthesis of isoquinoliie 
alkaloldsl we envisioned a new approach which is based on rt@ochemically controlled transannular cyclisations 
of ammacmcyclic pncursofi. We now report the preliminary results of the application of this idea by using the 
lO-membered lactam 2b from which the isoindolobenzazepine and the protoherherine basic nuclei of two 
representative families of isoquinoline alkaloids, have heen prepated.2 

The macrolactam skeleton 2 was synthesized starting from amide la3 which was chemoselectively 
condensed with trimethylsilylacetylene (1.1 eq.) in Et3N at teflux under argon in the presence of CuI (0.05 eq.) 
and (Ph3p)2PdC12 (0.05 eQ4 to give lb (mp 90-91’ C) in a 90% yield.5 Desilylation of lb with KOH (1.05 
eq.) in MeOH at r.t. afforded an 84% yield of lc (mp 113-115’ C).5 Initial attempts to cyclise the 
bromoacetylene 1~ by the palladium-catalyzed intramolecular coupling failed to provide the desired acetylenic 
macrokxam. 

la x: I 2a R:H 
1 b x: CECSIMe, 2b R:SiMea 
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We then investigated the macrocyclisation under radical conditions.6 While the synthesis of five or six 
membemdringsisavety common procedure, 
by Porter.’ Furkmote. the small 

the generation of mawcyclesisnotsoexmndedheing~ 
macmcycles (10-12 membered rings) are very difficult or even not possibIe 

to produce in contrast with the larger ones (14-16 memhered ring&g Intetestingly we found that the more 
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cunformationally rigid hmmoacctyknc lc leads efficiently to an en&-selective intramolecular attack of the aryl 
radical to the triple bond giving the ccrrcsponding IO-membered ring lactam. Thus, dropwise addition of 
trlbutyltin hydride (2.1 cq.) to a nfluxing benzene solution (1 r&l) of the bmmoacetylene lc and AIBN (209h 
by weight) under argon produced, after 4.5 h., a mixture of 2 and E-olcflns 2r in a 45% combined yield.5 
Better results wcm obtained when the maction was carried out with the more mdicophilk silylatcd acctylcnc lb 
(5 mM) with 1.2 cq. of the hydride giving a 60% yiekl of a single vinylsilanc 2b (mp 17~171° 0.5~9 

Having prepared the macrocycle 2b. we next addrcsscd the study of its fransannular cyclisation by 
nucleophilic attack of the nitrogen atom. We found that under basic conditions (0.2 cq. of potassium t-butoxide 
in THF under argon at r.t.) the cyclisation takes place by addition to the &position of the vinylsilane to give a 
70% yield of 3a (mp 169-172“ C) as a single syn-diastereoisomer.5~l” Dcsilylation of 38 using 
tctrabutylammonium fluoride (1.1 eq.) in THF at r.t. 11 led quantitatively to the isoindolobcnxaxcpine 3b.12 (h 
the other hand, cyclisation via the alternative a-position of 2b to the axabicyclic[4,4,0] system 513 was 
achieved in a 70% overall yield by epoxidation of 3a with m-CPBA (3 cq.) in rcfluxing CH2Cl2 followed, after 
work-up, by acid treatment (MeG~GCl2 at r.t) of the crude maction mixture. This takes place most probably 

by acid catalyzed rearrangement of the a-epoxysilane14 to the ketone 4. followed by nitrogen attack and 

dehydration. 
We am curmndy exploring the scope and the synthetic potential of macmcyclic systems as key pmcmsms of 

different alkaloids including also those derived by cyclisation thrargh carbon-catbon bond famation. 
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