
Tetrahedron Letters ~0.44, pp. 4609-4612, 1968. Pergamcn Press* Printed in Great Britain. 

QUINOXALINE MONO-N-OXIDE DERIVATIVES: 

A FACILE ELIMINATION 

Makhluf J. Haddadin and Coatas H. Iseidorides 

Department of Chemistry 

Americau University, Beirut, Lebanon 

(Received in IK 17 June 1968; accepted for publication 6 August 1968) 

To supplement earlier work on the aoylative rearrangement of qtinoxaline-di-N-oxides', 

we examined the reaction of acetic anhydride-acetic acid with 2-methyl-5-benzoylquinoxaline- 

di-N-oxide (A) and found that the product of this reaction undergoes a remarkable transformation 

under conditions of basic hydrolysis. 

Treatment of 1 with acetic anhydride-acetic acid gave 2-benzoyl-%acetoxymethylquinoxaline- 

l-oxUe (29) in good yield. Product 5 underwent normal hydrolysis in 5% alcoholic potassium 

hydrolide at room temperature to give the expected alcohol 2. when carried out at reflux tern- 

perature, however, this hydrolysis took an unexpeoted course to give, after acidification, the 

five-membered laotone 2. Since the hydrolysis at room temperature of g tc 2 was faster than 

the conversion of 2 into 3, it is evident that 2 is the species responsible for the formation 

of the la&one from 29. 
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We believe that the transformation of 3 to 2 proceeds by two successive tautomeric 

shifts and a 1,4_slimination step to the fully aromatic keto-aldehyde 4 (Scheme 1). The 

observed product (2) is postulated to arise from an intramolecular Cannizzaro reaction of the 

ketc-aldel-qrde. 
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Supporting evidence for the intermediacy of 2-bemoyl-quinoxaline+carboxaldehyde (2) 

uaa obtainedby an Independent synthesis of this compound frou~byreduction to5with sodium 

dithionite, followed by oxidation tc the desired product dth manganese dioxide in cblorofonn. 

The independently synthesized intermediate (&) was readily converked into lactone 2 by treatment 

with 5% methanollc potaaslum hydroxide at reflux temper$,ure, followed by acidification. The 

evidently high reactivity of the keto-aldehyde (4) is revealed not only by the ease uith which 

it undergoeb the Canniezaro reaction but al.130 by the ease with which it condenses with hydrasine 

to give a derivative (2) of the hithertounknon heterocyclic system 

2b- ph -4-3 
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To obfdn further supporting evidence for the iatermediacy of i in the mechanism 

outldned in Scheme 1, ue searched for onother substrate that twuld give rise to au isolable 

carbouyl compouud via gteps analogow to those postulated for the ccavmsion of 2 to i. 

!Chia expectationuaa realir;oduith 2-bsnrylJ-phenylq~~e~~~~& (1) a8 the starting 

material. Acylative rearrangement of this product gave 2-pheny134~ceto~naylquinoxPline- 

l-oxide (&), which, on ~drolysle dth S$ methanolic potassium hydroxide at room tenperature, 

yielded the expected alcohol (S&). !freatmentof either&orEvdth S$mthauolic potassium 

hydroxide atrefluxtemperature gave the sought after ketone @),ideut5.cal In all respects 

dth an authentic sample of 2-bensoyl-5-pheuylquinoxaline. 

8 a RPAc 

- b R=H 

The eldmihation reaction5 described above (5 + 3 gd 2) Can be al50 

effected under acid catelysia. 

Whilethlsuorkuas inprogress, Chllton and Butler' reported the Isolation of pyrldlue 

carboxaldehyde phenyU@raxonea from the reaction of 2-and4-bydroxymethylpyridine-oxldes 

tith base in the presence of phenylhydraslw. S-Hydroxymthylpyridihe-&oxide failed tc 

uudergo this reaction presmably became, in this case, aprototropic mhlft fromthe Bide chain 

Is not possible owing to lack of a driv3ng force. Although c~uuda g aud c of the present 

uorkarepartiallyrelatadto S-hydroxym&hylpyrlde-&oxMe,theycau accomdats sucha 

tautmaeric shift via the nitrogen atom at position 4 (Scheme 1). S, 4 
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