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Abstract
Hexamethylenetetramine-bromine on wet alumina rapidly regenerates carbonyl
compounds from their corresponding semicarbazone using microwave under

solventless system.

Semicarbazones are used not only for isolation and
purification, but also for protection of carbonyl
compounds during multi-step synthesis [1,2]. Several
methods for regenerating carbonyl compounds from
semicarbazones have been reported such as treatment
with phthalic anhydride [1], pyruvic acid [3], nitrous
acid in acetic acid [4], concentrated hydrochloric acid,
cation exchange resin [5,6] thallium (I1l) nitrate [7],
benzeneseleninic acid [8], cerium ammonium nitrate
[9], clay supported iron (lIl) nitrate [10], titanium
chloride [11], potassium bromate [12], thallium acetate
[13], pentane —2,4-dione in dilute hydrochloric acid
[14], tetrakis (pyridine) silver dichromate [15], copper
(1) chloride dehydrate [16], chlorotrimethylsilane
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nitrite or nitrate [17], ammonium persulfate-clay [18]
and others [19].

* E-mail: aghapoor@ccerci.ac.ir

33

Although some of these methods are carried out
under mild conditions, most of them require strong
acidic media, or a strong oxidizing agent, and
sometimes, long reaction periods. Thus, there is still a
great demand to develop a new and facile procedure for
the regeneration of carbonyl compounds from
semicarbazones.

In recent years, the organic reactions that are assisted
by microwaves [20], especially under solventless
conditions [21], have attracted attention because of their
enhanced selectivity, milder reaction conditions and
associated ease of manipulation.

In continuation of our ongoing efforts in microwave
assisted reactions [22], we wish to report a simple
oxidative  cleavage of  semicarbazones  with
hexamethylenetetramine-bromine on wet alumina in
solventless system which is accelerated by microwaves.

Hexamethylenetetramine-bromine is an inexpensive
reagent which has been recently reported as an
oxidizing agent [23]. However, there is no report in




Vol. 12, No. 1, Winter 2001

literature that describes its application in other oxidative
cleavages. Consequently, we decided to explore the
oxidative cleavage of the imine-type moieties using
hexamethylenetetramine-bromine. In the absence of
alumina, the attempted cleavage of semicarbazones
failed with hexamethylenetetramine-bromine under both
thermal as well as microwave irradiation even after
prolonged reaction periods. In view of established
beneficial effects of the reagents on minerals [24], we
examined a variety of minerals such as montmorillonite
K-10, silica and alumina with hexamethylenetetramine-
bromine and found that alumina provides clean
regeneration of the corresponding aldehydes. However,
in this condition the reaction was sluggish and took 6 h
to be completed. Recently, use of wet alumina as a
support along with microwave irradiation has been
reported [22,24]. Armed with these experiences,
hexamethylenetetramine-bromine was intimately mixed
with an equivalent weight. When this supported reagent
was mixed thoroughly with semicarbazone of
acetophenone with a spatula, the reaction was
completed in 30 sec under the influence of microwaves,
confirmed by TLC (hexane, EtOAc, 8:2) Entry 2,
Table 1). To establish generality of the method,
semicarbazones of aldehydes and ketones were used
under the above condition.

In conclusion, we have developed a solid state
method for the facile desemicarbazonation of protected
aldehydes and ketones using hexamethylenetetramine-
bromine under microwave irradiation. The reagent

Table 1. Cleavage of semicarbazones with hexamethylene-
tetramine-bromine under microwave irradiation in solventless
system

R R Reaction time Yield

m
=}
-
=
<

(sec) %
1 CgHs H 80 88
2 CeHs CH;, 30 92
3 CeHs CeHs 100 70
4 p-ClI-CgH,4 H 80 90
5 0-CI-CgH, H 60 85
6 m-Cl-CgH, H 60 80
7 0-NO»-CgH4 H 60 75
8 p-OH-C¢H4 H 50 85
9 Cyclohexyl 60 85
10 CH; C,Hs 30 90
11 CH;CH=CH H 30 80

could be readily prepared by adding bromine to a
chloroform solution of commercially available amine
[23]. This homogenous non-hygroscopic solid is very
stable at room temperature and is not affected by
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ordinary exposure to light, air or water and has no
offensive odour of bromine or amine.

Experimental Section

All compounds are known and characterized with
their physical and spectroscopic data by comparison
with those of authentic samples. In view of the hazards
associated with an oxidant and evolution of gases during
the reaction, caution is recommended for its use at
elevated temperatures. We suggest that the microwave
oven be operated carefully and for a shorter time due to
the possibility of a high localized temperature.

Regeneration of Acetophenone from Semicarbazone
of Acetophenone:

Typical Procedure

Wet alumina (10 g) was shaken with distilled water
(2ml). The reagent was prepared by mixing
hexamethylenetetramine-bromine (0.2 g) with wet
alumina (0.2 g). This supported reagent (0.4 g) was
added to semicarbazone acetophenone (0.177 g,
1 mmol) and mixed thoroughly using a spatula. The
reaction mixture was subjected to microwave irradiation
for 30 sec (as monitored by TLC). The product was
extracted into dichloromethane (3x30 ml) and alumina
was removed via filtration through a sintered glass
funnel. The solvent from the combined extracts is
removed under reduced pressure and the crude product
is passed through a bed of silica gel using hexane-
EtOAC, 8:2 as eluents to afford the product (Table 1).

R RY

C=NNHCONH, ——> C=0

Rz/ 2 Rz/ 6

Hexamethylenetetramine-Bromine,
Wet Alumina MW
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