
The conversion of ketones into the corresponding amides is an
important transformation that has been utilized for the synthe-
sis of various bioactive natural compounds2 as well as for the
industrial production of polyamides, such as Nylon 6.3 The
ketones can be converted into oximes which then undergo
Beckmann rearrangement to produce amides.4 The alicyclic
ketones give the corresponding lactams under similar reaction
conditions.4a Some one-pot conversions of ketones into
amides have also been reported3a,5 though their numbers are
limited. However, these methods suffer from certain draw-
backs which include the use of corrosive reagents (e.g.,
nitroparaffin and concentrated H2SO4,

5a hydroxylamine and
concentrated H2SO4,

5b hydroxylamine-O-sulfonic acid and
HCOOH3a,5f), low yields5d (<17% using Mexican Bentonite
under microwave irradiation) and several steps involving
experimental procedure5e (using hydroxylamine-O-sulfonic
acid and SiO2 in the presence of water under microwave irra-
diation). The processes using concentrated H2SO4 may affect
the systems that are sensitive to acids.5a–5c Moreover, the
methods which have not utilized microwave irradiation
required a long reaction time.3a,5a–5c,5f

In continuation of our work6 on the application of
microwave irradiation for synthesis of bioactive compounds
and their intermediates we have recently developed an effi-
cient microwave assisted one-pot conversion of ketones into
amides by treatment with NH2OH.HCl in the presence of sil-
ica gel supported sodium hydrogen sulfate (NaHSO4.SiO2)
catalyst7 without using any solvent (Scheme 1)
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Several ketones including cyclohexanone were conveniently
converted into the corresponding amides (Table 1) in a very
short period of time. The catalyst can easily be prepared7 from
the readily available materials and the experimental procedure
is simple. The mechanism of the conversion could briefly be
proposed as follows: the ketones at first reacted with hydrox-
ylamine to produce ketoximes which then underwent
Beckmann rearrangement to afford the amides. The major
products (yields 90–96%) were formed by migration of the

aryl group (except entries 8 and 9) of the intermediate
ketoximes during rearrangement. However, the amides formed
by alkyl migration were also the minor products (yield <5%)
in each case. When the aryl group contained an electron with-
drawing group,e.g., –NO2 (entry 8) the major product was
formed by alkyl migration of the ketoxime.8 The present
method was found to be suitable for the preparation of capro-
lactam from cyclohexanone (entry 9). The structures of all the
products were established from their analytical and spectro-
scopic (1H NMR and MS) data.

In conclusion, we have developed a simple and efficient
practical method for one-pot conversion of ketones into
amides by applying microwave irradiation without using any
solvent. The catalyst (NaHSO4.SiO2) that has been used here
for the first time for such conversion is inexpensive and non-
hazardous. The experimental procedure is eco-friendly.

Experimental 

Acetophenone (120 mg, 1 mmol) and NH2OH.HCl (104 mg, 1.5
mmol) were mixed thoroughly with NaHSO4.SiO2 catalyst (100 mg,
prepared by reported process7). The mixture was placed in an alumina
bath inside a microwave oven (BPL, BMO, 700T, 466 watt) and irradi-
ated for 2 min. The mixture was removed from the oven, cooled and
shaken with CHCl3 (10 ml). The catalyst was removed by filtration.
The filtrate was concentrated and the residue was subjected to column
chromatography over silica gel using hexane-EtOAc (4:1) as eluent to
afford acetanilide (123 mg, 91%) and N-methylbenzamide (4 mg, 3%).

The microwave oven was operated at a half power when cyclo-
hexanone was used for irradiation.
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Table 1 Conversion of ketones into amides

Entry R1 R2 Time (min.) Isolated yield (%) of amide M.p (°C) (reported)

1 C6H5 Me 2 91 112–113 (114)9

2 C6H5 C6H5 3 96 162–163 (162–164)10

3 4-(MeO)C6H4 Me 2.5 90 129–130 (130)9

4 4-(Me)C6H4 Me 2.5 93 144–145 (146)9

5 4-(F)C6H4 Me 2.5 94 152–153 (153)9

6 4-(Br)C6H4 Me 2.5 93 165–166 (165-166)10

7 4-(Cl)C6H4 Me 2.5 91 176–177 (177)10

8 4-(NO2)C6H4 Me 2 18 214–216 (215)11

9 -(CH2)5- 3 85 67–68 (68)10


