
Tetrahedron betters No. 13, pp11Og - 1112, 1977. Pergamon Press. Printed in Great Britain. 

PREPARATION AND NOVEL REARRANGEMENTS OF N-ARYLOXYPYRIDINIHM SALTS. 

A [3,5] SHIFT LEADING TO PYRIEO[2,3-blBENZOFUPANS 

Rudolph A. Abramovitch* and Muthiah N. Inbasekaran 

Department of C’hemistq, University of Ah&ma, University, AL 35486 

(Received in USA 24 November 1976; received in UK for publication 16 February 1977) 

The preparation of x-aqloxypyridinium tetrafluoroborates (useful in the synthesis of 2-g- 

hydroxyarylpyridines 
la 
end for the generation of aryloxenium ions lb,c ) from pyridine 1-oxid& 

and aryldiazonium tetrafluoroborates bearing an electron-withdrawing substituent in the aryl ring 

has been described. 
la 

2-Aryloxypyridine l-oxides rearrange to give IJ-aryloxy-2-pyridones. 
2 

In 

view of limitations of these syntheses an alternate method of achieving g-arylation of pyridine 

l-oxides is now described together with some novel and useful transformations of the salts. 

Treatment of & with pyridine l-oxide (&) in boiling acetonitrile for 1 hr gave E-(3- 

nitrophenoxyjpyridinium tetrafluoroborate (2; X=_mN02, R=H) in high yield.3 Similarly, & 

and @ afforded 2 (X=pN02, R=H), in accordance with the known preferential attack of the 

nucleophile on the more electron-poor aryl ring of the iodonium salt. 

While the parent ,$ (X=R=H) could not be isolated from & and 

did give 2 (X=H, F+OMe), mp 122-122.5', either with & or with a. 

$,qj,~~o;e3nuccophi~j,& 

% -,- 

is the first known example of an Q-phenylpyridinium salt. It underwent base-catalyzed 

rearrangement la to give 2-g-hydroxyphenyl-4-methoxypyridine ($), mp 70-710. 
7 
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withdrawing substituent in the Q-aryl ring is, therefore, not a prerequisite for the success 

of this rearrangement. Biphenylene-2,2'-iodonium tetrafluoroborate l&R) and ,& gave 

3 (X=cIC6H4; -Me), mp 128-129'. QJ 

The mesityl-2-thienyliodonium cation has been reported to undergo SNl-type cleavage8 and 

was, therefore, expected to arylate the less basic 1 
J? Indeed, & and g in DMJ? (loo', 6 hr) 

gave g-(3,5-dimethyl-4-hydroxybenryl)pyridinium tetrafluoroborate ($1 (82.7%),7 mp 160-161.5°, 

probably from the expected 2 by N-C bond cleavage and (cage?) recombination to from an N-C bond. 9 

A concerted 1,6-shift of the pyridinium ion from 0 + C in an intermediate switterion is also 

conceivable. Similarly, & and a gave 2 (31%),7 mp 131-132O, tetramethylbenzoquinone (2) (40%), 

and pyridinium tetrafluoroborate ($)(44.2%), all of which can arise from the presumed 

intermediate 11. 

Me 

ke 

In an attempt to prepare 2-chloro-fT-E-nitrophenoxypyridinium tetrafluoroborate (needed in 

ref. lc) E-pnitrophenoxy-2-pyridone (12a) 
2 
was heated with either POC13 or with thionyl chloride. 
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The product obtained instead was 6-nitropyrido(2,3-blbenzofuran (G) (70%), mp 276-278', 

identical with an authentic sample. lo Compound% 
7,ll 

similarly gave g (42%), mp 150-151°. 

Two plausible mechanisms (paths c and c) which would account for the formation of M and ,$#, 

involve a [3,5] shift in a 1,2_dihydropyridine l-oxide intermediate @ or &. Path c 

(a direct 3,5-shift in a 1,2-dihydro-1-aryloxypyridine) is the simpler of the two but appears to 

have no precedent. 
13 

Path 

l-oxide derivative (Q,Q) of 

and loss of HCl would then 

gain in stability on going 

a (electrophilic aromatic substitution) leads to a 1,2-dihydropyridine 

a type which is known 
15 

to undergo a [3,51-shift. Aromatization15 

lead to ,J& and &$. The driving force 

from a 1,2-dihydropyridine l-oxide to 

would presumably be the large 

a 2,3-dihydro derivative. 
16 
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