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. : . pyridine derivative? in excellent yield (Scheme 1). The
Abstract: 4-Alkyl- and 4-aryl-Hantzsch 1,4-dihydropyridines were .
oxidized to the corresponding pyridine derivatives in exceller?r.o.duct2 was easily sep.arated by flash chromatography
yields by molecular oxygen usinghydroxyphthalimide (N\HPT) as  (Silica gel, PE-EtOAc, 6:1 v/v) after removal of the sol-

the catalyst. vent under reduced pressure. The results are summarized
Key words. Hantzsch 1,4-dihydropiridines, aromatizatidd-hy- in Table 1.
droxyphthalimide, molecular oxygen
R H R
EtOzC/\f%[COZEt NHPI (20 mol%), 0,  Et02C. - CO2Et
Hantzsch 1,4-dihydropyridines (DHPSs), a class of mod SN MeCN., reflux | 7
compounds of NADH coenzyniehave been extensively H Me Me Me
studied in view of the biological pertinence of these con 1 2
pounds to the NADH redox procesand their therapeutic heme 1
eme

functions for treatment of a variety of deseasssch as
cardiovascular disordefd,anticance® and anti-HIV3¢
The oxidation of DHPs to the corresponding pyridindt is seen from Table 1 that excellent yields were obtained
derivatives is the principal metabolic route in biologicalvith most substrates excefstandlj. In the case dfc, in
systems;? as well as a facile access to the correspondi@gldition to the normal dehydrogenation prodgct 4-
pyridine derivatives from the easy available DHPs bgealkylation produca was also obtained in 26% vyield
Hantzsch reaction or its modificatioh$herefore, oxida- (entry 3). Similar dealkylation has also been observed pre-
tive aromatization of DHPs has attracted continuing inteviously in the photochemically induced aromatization of
ests of organic and medicinal chemists and a plethoralfiPs? as well as in the aromatization of DHPs by urea
protocols has been developediEarly works mostly used nitrate and peroxydisulfate-cobalt (f)and by nitric ox-
strong oxidants, such as HNE KMnO,,% or CAN® ide¥ In the case ofj (entry 10), no appreciable reaction
Recently, attention has been paid to more efficient ataok place even after prolonged refluxing, demonstrating
environmentally benign methods, such as electrochemical

oxidatiorf and catalytic aerobic oxidation by usingTablel Catalytic Aerobic Aromatization of Hantzsch 1,4-Dihgdr
RuCl, @ Pd/CT activated carbdf or Fe(CIQ),® as the Pyridines () by NHPF

catalyst. We have also reported.a phot(_)chemically iﬁhtry Substrate R Product Time (h) Yield %
duced aromatization of DHPdHerein we wish to report
a convenient metal-free catalytic aerobic oxidation ofl la H 2a 05 99
DHPs by using an organic cataly&hydroxyphthalimide 1b Me % 3 %
(NHPI). Ishii has developed a series of NHPI-based cata-
lytic systems for the functionalization of hydrocarbons3 1c n-Propy! 2c,2a 3 72,26
under Q, NO, or NQ atmosphere to give oxygen-con-

. ‘ 1d Ph 2d 4 99
taining compounds, such as alcohols, ketones, carboxylic
acids and nitroalkanésdt is of interest to observe that this 5 le 4-CICH, 2e 5 9%
Ishii catalysis can also be used for the aromatization 06f 1 AMeGH, 2 3 %
DHPs.
In a typical experiment a MeCN solution (3 mL) of 7 1g 4-MeOGH, 29 15 98
Hantzsch 1,4-dihydropyridind,(1 mmol) and NHP1 (0.2 ¢ 1h Ph-CH=CH 2h 45 95
mmol) was refluxed under stirring and oxygen atmo- _ _
sphere (1 atm). The reaction completed in a couple ¢f 1i 2-Furyl 2i 7 B3
hours as monitored by TLC, giving the corresponding, 1j ANOCH, - 10 0

a For reaction conditions see text.
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that the strong electron-withdrawing nitro substituerdxidant and NHPI as an organic catalyst. Extension of this
remarkably retarded the reaction. On the other hamdethod to other potential substrates is underway in this
electron-donating methoxy substituent significantlyaboratory.

facilitated the reaction (entry 7).
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