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The scope of intramolecular radical-induced substitution of pyridinium salts has been investigated, and it 

has been shown that [S&j and [6]-membered fused ring systems form with surprising effkiency. 

We have recently reportedr the intramolecular addition of free-radicals formed from ( 1). 

and the isolation of bicyclic tetrahydtoquinolixinium salts (2) using mild tributylstannyl radicals to effect 
the reaction. 
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The formation of the tetrahydmquinolixinium salts may prove to be a very useful extension 

to methods for forming quinolizidine alkaloids such as lupinine (3), but we were interested in investigating 
whether this type of reaction could be used to synthesise a broader range of fused-ring products, including 
the indolixidine ring system of important alkaloids like castanospermine (4).This paper describes our 
results . To test for formation of [S,6] fused systems the substrates (5) and (6) were synthesised. The 
conversions to (7) and (8) can be viewed as involving unfavourable S-endo-trig cyclisation#. 
However, by reacting (5) and (6) with tributyltin hydride (1.3 equivalents) and AJEtN (1.2 equivalents) in 
a mixture of acetoniuile and tetrahydrofuran as solvent, smooth transformation to the bicyclic products 
occurred in the yields shownExtending the reaction to the formation of 7-membered rings was also 
successful. Examples (9) to (12) gave the bicyclic products (13) to (16) as the sole isolable products. To 
ensure optimum yield, two equivalents of AJBN were required. The clean formation of these products 

demonstrates that .the potentially competing process(l7)-> (18)’ in which a benxylic hydrogen is 

abstracted is not seen. 
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(5) R’=H 

(6) R’=Me 

R2 

R’ 
I 

(9) R’,@,ti=H 

(10) d&H, l?=Me 

(11) &J&H, &Me 

(12) R’=Me, $,d=H 

(17) (18) 

(7) R’=H ,65% 
(8) R’=Me, 65% 

R2 

R’ 

(13) R’,* ,R3 =H 58% 

(14) R’J? =H. R3=Me 79% 

(15) R’.@=H, F&Me. 66% 

(16) R’=Me, R2.d=H, 58% 

(19) 

[Attempts to form larger rings using (19) as substrate (n=3 or 7) were not successful]. These reactions are 
particularly gratifying because the use of the lipophilic tributyltin hydride as radical source leads to 

extremely facile product isolation requiring no chromatography. The aromatic products do not suffer 
the problems of polysubstitution seen in the intermolecular reactions of pyridinium salts reported by 
Minisci and co-workers~The h~tramokcular substitution reactions reported here therefore have significant 
scow for the synthesis of alkaloids including indolixidines. 
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