
Tetrahedron Letters No. 22, pp. 1947-1950, 1971. Per&mm hem. Printed in Great Britain. 

THE BFACFION OF HETBlQCYCLE N-OXIDES WITH BENZIMIDOYL C!HLOBIDB1 

W. E. Parham and K. B. Sloan 

Department of Chemistry, University of Minnesota 

Minneapolis, Minnesota 55455 

(Received in USA 9 January 1~71; received in UK for gblication 27 April 1971) 

We wish to report the reaction of a series of pyridine and quinoline N-oxides containing 

alkyl or ring methylene groups in the a-position with bensimidoyl chloride (C6H$-Cl=NC6HS) (A). 

These reactions provide high yields of widely different products depending upon the structure of 

the heterocycle employed. The reactions were carried out in refluxing chloroform with a slight 

excess of benzimidoyl chloride , essentially as described by Abramovitch and Singer' for pyridine 

N-oxides with free a-positions. The results obtained are shown in Table I. 

The reaction of quinoline N-oxide (3) with bensimidoyl chloride gave 2-anilinoquinoline (21, 

the product expected by analogy with the earlier work of Abramovitch and Singer.' However, with 

2-alkyl quinoline & end pyridine 4 the products were the phenolic derivatives 2 and x.3 Hydrol- 

ysis of 1 with hot methanolic potassium hydroxide gave 2,6-dimethyl-3-pyridinol (mp 211-213O from 

acetone, lit.4 mp 209-210°) together with some benzanilide; hydrolysis of 2 with hot sulfuric acid- 

water (SO:501 gave in high yield 2,4-dimethyl-3-quinolinol (mp 204-205.S" from acetone). The 

benzanilimino ethers 5 and J, are thought to form as shown in equation 1, by a process analogous 

to that described by Abramovitch and Rogers' in their related studies with quinoline-N-oxide. 

(Equation 1) 
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TABLE I 

Producta Yield 
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60.52' 95-97O i 

72.5%d 125.5-127.5O 

59%= 129-131° 

80%f 77-79O 

69%’ 159-160° 

16rbh 109-llo" 

(a) All starting materials and products gave satisfactory analyses (+ 0.30%). Nmr spectra were 
run in c!DC~~ at 60 MHz. The usual guinoline numbering system is used throughout the table to 
designate aromatic protons. See ref. 7 for the numbering of metacycloghanes. 
and Q wgre obtained from Aldgich Chemical Co. Compounds 4 (mp 115-118 ), 4 

(b) Comgounds 2 
(up 125-127 )I 10 ?mp 

159-160 ) and a (mp 119-121 ) were prepared essentially according to the method of K. Biemz, 
G. Buchi and B. Ii. Walker, J. Amer. Chem. e., a, 5558 (1952). (c) The initially formed N-ban' 
soy1 product was purposely hydrolyzed (KOH-methanol). (d) 6 2.63 (s, 3, 4-CHH), 6 2.80 (s, 3, 
2-CES). (e) 6 2.50 (6, 3, 6-cH_3), 6 2.58 (s, 3, 2-CHH). (f) 6 7.83 (AB, 2, J+ = 9 He, AvAB = 
26 HZ, 7- and 8-E), 6 7.93 (X, 1, Gx = 2 HZ, 5-g). (g) 6 7.83 (AB, 2, J.+ = 2 Hz, AuAB = 6 Hz, 
5- and 7-g). (h) 6 5.25 (x, 1, J+X + Gx = 16 Hz, G - C-Cl), 6 7.61 (s, 1, 3-g). (i) Lit. mp 

98O, Abstr., Chem. 53. 20061b (1959). 
‘VI, 
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Formation of the chlorinated productsb 2 and && may occur as shown in equation 2. The 

(Equation 2) 

Cl 
I 

C6H$=NC& 

C6H5 

structure of 2 was established by its independent synthesis from pchlorophenylhydraxine by a 

procedure similar to that previously reported for the parent metacyclophane.' The structure of 

& was assigned from its nmr spectrum and by a logical extention of the scheme outlined in equa- 

tion 2. 

The nmr spectrum of the chlorinated product derived from &J showed the 3-g absorption intact 

and a benzylic methinyl proton as the X portion of an ABX pattern.6 Only structure $j$ fits 

these data.g 

The different course of reaction of the metacyclophanes 0 and @ as compared with @may be a 

consequence of the resistance of the benzylic carbon atom in 4 (and JJ,) to change to sp2 hybridi- 

zation. Inspection of models suggests that the removal of halogen from the 3-position of '$, to 

give JJ relieves the constraint of the methylene bridge.' Consequently, formation of a benxylic 

sP2 carbon atom as illustrated in equation 3 should be easier in JJ than in $J or &,Q and the for- 

mation of u may occur as shown in a." 
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(Equation 3) 
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Benzanilide was also isolated in good yield. 

Stabilization of the bensylic sp2 carbon atom is unlikely since the steric bulk of the 3-Cl 

group prevents the alkyl substituted sp2 carbon atom from becoming coplanar and being con- 

jugated with the TT system of the heterocycle. Cf. W. E. Parham, R. W. Davenport and 

J. B. Biasotti, J. 2. m., a, 3775 (1970). 

A number of other metacyclophanes substituted in the benzylic position exhibit similar spectra 

with approximately the same value for & + J_E (14-16 Hz). See ref. 7. 

An alternate structure with the chlorine atom at the other beneylic carbon atom is not 

rigorously excluded by these data. 

cf. V. J. Traynelis in "Mechanisms of Molecular Migrations," Vol. 2, B.S. Thyagarajan, Ed., 

Interscience Publishers, New York, N. Y., 1969 for related mechanisms. 


