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2,4-Dinitrophenylhydrazones were converted to their parent carbonyl compounds using hexamethyl-
enetetramine-bromine complex supported onto wet alumina under classical heating and microwave irradi-

ation.
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Protection and subsequent deprotection of a func-
tional group is almost inevitable in multistage organic syn-
thesis.! Phenylhydrazones are frequently used to protect
carbonyl compounds. They also serve as important syn-
thetic intermediates and can be used for isolation, purifica-
tion and characterization of aldehydes and ketones.” Be-
cause of these significances a plethora of reagents and
methods such as ammonium persulfate-clay,’ Zr(t-BuO),
as catalyst and tert.-butylhydroperoxides as oxidant,* ben-
zyl-triphenylphosphonium peroxydisulfate,” prolinium
chlorochromate,’® potassium ferrate under microwave irra-
diation in solventless systems,” hypervalent organoiodine,”®
copper(Il),” BTSC'® and ammonium chlorochromate'' un-
der microwave irradiation in solventless systems have been
reported.

The microwave (MW) enhanced chemical reactions
in general'? and on inorganic solid supports'® in particular
have become popular as they can be conducted rapidly and
due to the altered reactivity, non-aqueous conditions and
convenient isolation they provide.

We have recently reported the oxidation of alcohols,*
deoximation, ' desemicarbonization'® and oxidative de-
protection of silyl ethers'” and THP ethers'® using hexa-
methylenetetramine-bromine. We have also very recently
used this reagent for selective bromination of aromatic
compounds.'® Herein we report our results for the mild,

facile, fast and high yielding cleavage of phenylhydrazones
under classical heating and under microwave irradiation in
a solventless system (Scheme I).

Scheme 1
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Initially, Hexamethyleneteramine-bromine, HMTAB,

was mixed with wet alumina. This supported reagent was
refluxed with an appropriate 2,4-dinitrophenylhydrazone
in toluene to regenerate the corresponding carbonyl com-
pound. Our results are shown in Table 1.

To avoid the use of a large excess of organic solvent
as the reaction medium, and in view of the emerging impor-
tance of green chemistry and our general interest in micro-
wave-assisted chemical processes in solvent-free condi-
tions,"” we envisioned expediting the reaction of 2,4-dini-
trophenylhydrazones by using microwave irradiation un-
der solvent-free conditions, obtaining the corresponding
carbonyl compounds in high yields (Table 2). The sup-
ported reagent was mixed with neat 2,4-dinitrophenylhy-
drazones, grinding them thoroughly to make an intimate
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Table 1. Cleavage of arylhydrazones using HMTAB in refluxing toluene
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pair. By placing the mixture in a microwave oven, the reac-
tions are completed in a couple of seconds. We show our re-
sults in Table 2. The reactions are relatively clean and no
over oxidation to carboxylic acid occurred.

It is noteworthy to mention that without wet alumina,
the reactions were very sluggish and more seriously the
molten hexamethylenetetramine-bromine adhered to the
walls of the vessel making the isolation of mixture intracta-
ble. Since the reaction is supposed to be basically a hydro-
lysis, the presence of water in alumina is essential as an ox-

ygen doner. In fact when we were trying to implement the
oxidative cleavage of the 2,4-dinitrophenyhydrazone of
4-methoxy benzaldehyde with hexamethylenetetramine-
bromine without wet alumina, we observed that instead of
being cleaved, this compound was exclusively brominated
and gave 3-bromo-4-methoxy benzaldehydephenylhydra-
zone."

Although the mechanism of this hydrolysis is not
completely clear, we suggest formation of a complex due to
the interaction of Pi electrons of the carbon-nitrogen bond
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Table 2. Cleavage of arylhydrazones using HMTAB supported onto wet alumina under microwave irradiation

in a solventless system
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* Yields refer to isolated products.

with HMTAB. The formation of a similar complex has
been postulated in the oxidation of alcohols,” aldehydes,21
and sulfides” with HMTAB involving non-bonded pairs of
electrons on oxygen or sulfide atoms.

Interestingly, this method does not work with hydra-
zones of aliphatic aldehydes and ketones. The catalyst can
not be recovered and reused. However it can be separated
along with 2,4-phenylhydrazine by column chromatogra-
phy. The catalyst can also be removed by washing with
aqueous sodium bicarbonate solution (3%) from the or-

ganic layer.

In conclusion, we have developed a method for re-
generation of carbonyl compounds from phenylhydrazones
using hexamethylenetetramine-bromine under classical
heating and microwave irradiation. This homogenous non-
hygroscopic solid is very stable at room temperature and is
not affected by ordinary exposure to air or water and has no
offensive odor of bromine or amine. No over oxidation to
carboxylic acid was observed. Rapid reactions, high yields
and the use of an inexpensive and non-corrosive reagent are
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attractive features of this protocol.

EXPERIMENTAL

All products were known and identified by compari-
son of their physical and spectroscopic data with those of
authentic samples.

All the reactions were performed in an MB-310 Bu-
tane domestic microwave oven.

Regeneration of carbonyl compounds from their 2,4-
dinitrophenylhydrazone under classical heating; gen-
eral procedure

In a 25 mL round bottomed flask equipped with con-
denser and stirrer 2,4-dinitrophenylhydrazone (1 mmol)
was added and dissolved in toluene (15 mL). To this mix-
ture hexamethylenetetramine-bromine (2 mmol) supported
onto alumina (0.5 g) was added. The reaction mixture was
stirred and refluxed for the indicated time (Table 1). The
progress of reaction was monitored by TLC. Upon the com-
pletion of the reaction, the solvent was evaporated to dry-
ness under reduced pressure, and the residue was directly
subjected to column chromatography to afford the products
(Table 1).

Regeneration of carbonyl compounds from 2,4-di-
nitrophenylhydrazones under microwave irradiation
in a solventless system; general procedure

Ina 10 mL beaker hexamethylene-tetramine-bromine
(2 mmol) was thoroughly mixed with wet alumina (0.5 g)
using a spatula. The appropriate 2,4-dinitrophenylhydra-
zone (1 mmol) was then added to this mixture. The beaker
was placed in a household microwave oven for the indi-
cated time (Table 2). The progress of the reaction was mon-
itored by TLC. Upon the completion of the reaction, the
mixture was taken to CH,Cl, (3 mL) and filtered. The fil-
trate was evaporated to dryness under reduced pressure.
The residue was passed through a small pad of silica gel us-
ing pet ether/ethyl acetate (8/2) to afford the pure product
(Table 2).
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