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Abstract-Oxidation of 2-(phenylethyny1)pyridine with H202-AcOH gave 

isoxazolo[2,3-alpyridinium acetate, which was successively attacked by alcohols 

in the presence of Na2C03 to afford 6-alkoxy-substituted 2-phenacylpyridines in 

moderate yields. It was also possible to introduce amino or alkylthio functionality 

onto the pyridine ring by similar process. The present reaction is a new example of 

intramolecular Reissert-Henze-type reaction. 

It is well known that enol forms of 2-phenacylpyridines are relatively as stable as keto forms' and that they 

readily form complexes with metals? Based on these properties, 2-phenacylpyridine derivatives are widely 

utilized as antibacterials and ligands.3.4 Application as synthetic intermediates for bicyclic p y r i d i n e ~ ~ , ~  or 

alkaloids7 are also reported. 

2-Phenacylpyridines are generally synthesized by hydration of 2-(phenylethynyl)pyridines7 or by 

condensation of 2-picolyllithium with methyl benzoate.8 Although phenacylpyridines bearing a functional 

group are considered to have more versatile reactivities and utilities, their efficient synthetic routes are 

scarcely known. Therefore development of facile approaches to functionalized phenacylpyridines is 

strongly desirable. 
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We recently reported a novel synthesis of 2ethynylpyridines9 and their transformation into various bicyclic 

pyrido compo~nds.~.l0.11 In order to increase the synthetic utility of ethynylpyridines, oxidation was 

investigated to prepare ethynylpyridine N-oxides, which would enable further functionalization.9 While 4- 

ethynylated pyridine N-oxide is readily obtained by oxidation of 4eihynylpyridine,~2 there is no report on 

the synthesis of the 2-ethynylated analog to our best of knowledge. In this paper, we describe the 

interesting feature of oxidation of 2-(pheny1ethynyl)pyridine with Hz%-AcOH and the synthetic application 

of this reaction involving a novel intramolecular Reissert-Henze-type reaction. 

Oxidation of 2-(phenylethyny1)pyridine (la) with m-chloroperbenzoic acid, NaW04, or r-BuOOH gave no 

definite products, the starting material being recovered. However, transformation of la into unidentified 

products was apparently observed in the oxidation with H202 in AcOH, and 6-methoxy-2- 

phenacylpyridine (%)I3 was isolated upon treatment of the reaction mixture with MeOH in the presence of 

NazC03. It was found that phenacylpyridines having a sterically hindered alkoxy group were also ohtained 

by this process. In all cases, competitive reaction with Hz0 proceeded to give 6-phenacylpyridin-2(1H)- 

one in 20-30 % yields. 

Table 1 

RQH (5 equiv.) 

fi H202 (2 equiv.) 1 AcOH - Na2C03 (5 equiv.) 

N C E C R '  8 0  "C, 8 h CHCI,, 1 2  h, * RQ p 2  
room temperature 

l a  R'=Ph o~c.,, - 
1 b Bu 2a-I 

RQH R' Product Yield (%)a) RQH R' Product Yield (%)a) 

MeOH Ph 2a 62 fCH20H), Ph 29 32 

EtOH 2b 60 PrSH 2h 4 1 

i-PrOH 2c 49 PrNH, 2i 0") 
t-BuOH 2d 50 t-BuNH, a 8b) 

AcCH20H 2e 47 i-Pr2NH 2k lsb) 
Allyl-OH ,, 2f 1 5  MeOH Bu 21 59 

a) isolated yield b) NapC03 was not added. 
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The present reaction was applicable to alcohols having a functional group such as CH3C0, CHz=CH and 

OH. A propylthio group was introduced when PrSH was employed in place of an alcohol. Although 

PrNH2 yielded only a complicated mixture of products, i-PrzNH and t-BuNH2, somewhat bulky mines, 

gave aminated phenacylpyridines (2j) and (2k) though in low yields. Furthermore, both substitution with 

methoxy group and hydration of the ethynyl group proceeded similarly with 2-(1-hexyny1)pyridine ( lb)  

(Table 1).15 

Scheme 1 

Base Ph 

3a X=OAC 
3b CIO, 

Although attempts to isolate the intermediate of the oxidation of la were unsuccessful, the I3C nmr spectral 

examination of the reaction mixture of l a  with H202  [in CDC13 1 AcOH (1 1 I)] indicated that the 

isoxazolopyridinium acetate (3a)16 was formed; the spectrum of 3a was closely similar to that of en01 form 

of 2-pbenacylpyridine.'7 Addition of HC104 to the reaction mixture gave 2-phenylisoxazolopyridinium 

perchlorate (3b)Is as white precipitates in 75 % yield (Scheme 1). It was revealed that the initially formed 

N-oxide spontaneously converts to an isoxazolopyridinium salt (3a). Thus the N-oxide has never been 

isolated. Only a few reports on isoxazolo[2,3-alpyridinium skeleton are available,'*,'9 and the present 

reaction provides a novel synthetic method of this class of compounds. 

Consecutively, nucleophilic attack of an alcohol at the 6-position of 3 leads to the adduct (4) which readily 

undergoes aromatization through the N-0 bond fission to furnish 6-alkoxy-2-phenacylpyridine (2). The 
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reaction is accelerated by a good leaving group in the molecule itself and provides a new example of 

intramolecular Reissert-Henze-type reaction (Scheme 1). 

It was confirmed that phenacylpyridine (2a) was obtained from the isolated salt (3b) by reaction with 

Na2CO3 in MeOH.20 In this case, the major product was 2-(a-methoxystyryl)pyridine N-oxide (5) 

generated by attack of MeOH on the 2-position of 3. A similar result was obtained when the reaction 

mixture from oxidation of la was treated with Nap203 in MeOH (Scheme 2). These reactions are thought 

to be effected by contribution of isoxazolopyridinium salt (3') as a resonance form (Scheme 3). 

Scheme 2 

Na2C03 Na2C03 
(5 equiv.) (5 equiv.) 

"202 

3b 
(2 equ~v.) - l a  

MeOH, 12 h MeOH, 12 h AcOH 
room temperature 6- H' -ph room temperature 80 OC, 8 h 

5 (El Zmixture) 

from 3b 34 % 66 % 

from la 39 % 61 % 

Scheme 3 

Ph MeOH 
3' Ph 

As mentioned so far, 2-phenacylpyridines functionalized at the 6-position were readily prepared by 

oxidation of 2-(phenylethyny1)pyridines. Further chemical transformations of the obtained 

phenacylpyridines are under investigation. 
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