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Dehydrogenation of Hantzsch Esters : Abnormal Course of Reaction of 
the 4-p -Dimethylaminophenyl Derivative 
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Summary Reactions of diethyl 4-p-dimethylaminophenyl- 
2,6-dimethyl- 1,4-dihydropyridine-3,5-dicarboxylate with 
various electrophiles, X+, give diethyl 2,6-dimethyl- 
pyridine-3,5-dicarboxylate and compounds which include 
the ips0 substitution products, p-C,H,X.NMe,. 

STUDIES of hydrogen donation by 1,4-dihydropyridinesl 
have frequently involved Hantzsch esters (1) as conveni- 
ently accessible representatives of the series. Variations in 
mechanism are apparent. Heterolytic routes, with an 
oxidant X+, normally follow the course (i), giving the 
corresponding pyridine derivative (2). However, i t  has 
been shown2 (with nitrous acid as oxidant; X+ = NO+) 
that if there is a 4-alkyl substituent (R), capable of car- 
bonium-ion formation, dealkylation (ii) occurs, giving the 
pyridine derivative (3), unsubstituted at  the 4-position. 
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We report a converse type of abnormal oxidation, 
observable with a 4-phenyl substituent carrying the 
strongly electron-donating p-dimethylamino group. Re- 
actions were carried out with some oxidants which also 
function as reagents for electrophilic aromatic substitution, 
The mixtures of products were separated by chromato- 
graphy on alumina. The dearylated pyridine derivative 
(3) was consistently obtained, and in favourable cases there 
was clear proof of attachment of the electrophile X+ to the 
expelled aryl group. This process may be represented as an 
ips0 substitution (iii) a t  the para-position of the aromatic 
nucleus. 
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Oxidation with sodium nitrite in acetic acid (X+ = NO+) 
occurred rapidly at ambient temperatures, giving the 
dearylated pyridine (3) (55-65%), p-nitrosodimethyl- 

aniline (yields of up to ca. 30%), and orange solids which are 
attributed to the known complexity of dimethylaniline 
nitrosation and to the possibility3 of a secondary redox 
reaction between (1) and p-nitrosodimethylaniline. The 
failure of (1) (R = 9-C,H,NMe,) to undergo the expected 
reaction (i) with ‘nitrous fumes’ is known,4 but has not 
hitherto been investigated. Significantly, oxidation (by 
nitric acid) of a corresponding quaternary salt (1) (R = 
p-C,H,NMe,Pr+I-) was reported5 to follow the normal 
course (i). 

Analogous ready dearylation reactions occurred with 
halogens; e.g., iodine chloride (X+ = I+) in acetic acid gave 
(3) (30%) and p-iododimethylaniline (44%). The pseudo- 
halogen thiocyanogens in dichloromethane also gave (3) 
(22%). With diazotised sulphanilic acid as oxidant 
(X+ = p-HSO,C,H,N,+), in aqueous acetone, (3) was 
obtained (34y0), together with highly coloured products 
indicative of azo coupling. Reaction in acetic acid with 
mercury(I1) acetate (X+ = HgOAc+) required several 
hours at reflux temperature and yielded (3) (64%), mercury, 
and an intractable purple product, presumably of the 
triphenylmethane series. This result is consistent with our 
observation that the expected mercurated derivative, 
p-NMe,C,H,HgOAc, readily undergoes an intramolecular 
redox reaction in warm acetic acid, giving mercury(1) 
acetate, mercury, and similar purple solutions. 

The observed fissions of the Hantzsch ester may be 
compared with those reported’ for reactions of nitrous acid, 
bromine, or diazonium salts with p-dimethylaminophenyl- 
carbinols. 
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