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ABSTRACT

Various N-substituted-p-(4-phenyl-2-thiazolyol) thio-alkyl/aryl acetamides can be selectively
oxidized to the corresponding sulfones in solid-state condition by using oxone. The synthesized
compounds were confirmed by using elemental analysis and spectral data. These synthesized compounds
were also tested for thesis antibacterial and antifungal activities. None of them were found to possess
any promising activity. The advantages of this method are that it is a low cost and safe method with high
yield and simple operating conditions.
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INTRODUCTION

Sulfones find wide applications in the field of medicinal chemistry. 4,4’-
Diaminodiphenyl sulfones (DDS), which is a famous antitubercular and antileprotic drug,
was first evaluated by Bruttle et al.' Eaton and Davis” tested a number of chlorosubstituted
diphenyl sulphones against summer eggs and adult females of Metatetranyches ulmi and
showed them to be antitubercular as well as antithyroid and least toxic. Along with this,
sulfones find wide applications in organic synthesis, particularly in carbon-carbon bond
forming process”.

All the above works indicated that sulfones find good applications as an
antibacterial agent. These reports made us to think to synthesize sulfones of our newly
synthesized compounds.

It has been understood that most of the organic reactions have been studied in
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solution, while only few organic reactions occur quiet effectively in the solid state.
Generally these solid-state reactions are carried out by using finely powered reactants and
reagents at room temperature. But sometimes grinding of the reaction mixture using pestle
and mortar also accelerates these reactions”.

During our synthetic project, Pyne and Hojipour® reported the solid-state oxidation
method for the synthesis of sulfones by using oxone (potassium peroxymonosulfate). This
data initigated us to synthesize sulfones through solid-state synthesis and evaluate them for
their antibacterial and antifungal activities.

The final compounds obtained by above said method were characterized by their
elemental analysis and spectral data.

EXPERIMENTAL

Materials and methods

All the melting points and boiling points were determined by open capillary
method in liquid paraffin bath and uncorrected. All the solvents were used after distillation.
Oxone, aluminum chloride were purchased from S.D. Fine Chemicals, Mumbai. Silica gel
G plates (3 x 8 cm) were used for TLC and spots located by iodine vapors in a chamber.
Column chromatography was performed on a neutral alumina column (2.5 x 45cm) using
appropriate eluent.

The IR spectra (KBr/nujol) were recorded on PERKIN-ELMER FT-IR
spectrometer and the values expressed in cm™. '"H NMR spectra (CDCl;) were taken on
Brooker AC 200 MHz FT using TMS as an internal reference compound.

Method of preparation
Preparation of sulfones II: General method

A mixture of the appropriate sulfide (1.72 mmoles), oxone (4.98 g, 7.92 mmoles)
and AICl; (0.44 g, 3.4 mmoles) was ground with pestle and mortar for 0.5 hr, and the
product was taken up in dichloromethane (3 x 10 mL). The solution was washed with
aqueous 20% NaHCO; and water, dried (MgSO,) and the solvent evaporated. The product
was > 95% pure as found by TLC and 'H NMR analyses.

The physicochemical characteristics and spectral data of various compounds
(IT a-f) are given in Table 1 and Table 2, respectively.
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Table 3. Antibacterial activity of compounds II (a-f).

Zone of inhibition (mm)

, P. aeuroginose S. aureus E. coli

100 150 100 150 100 150
pg/mL  pg/mL pg/mL pg/mL pg/mL pg/mL

Comp. R R

Ila H CeHs 9 9 15 17 5 6
IIb H p-CIC¢Hs 9 12 15 16 5 8
IIc H CH,C¢Hs 8 9 12 15 2 2
IId H n-C;H; 5 8 13 15 5 7
Ile Pymﬁc%n:_l_yl 10 14 25 27 6 8
RR =
IIf Morpholine-1- 11 15 26 29 9 10
yl
Standard Norfloxacin 16 22 35 45 10 15

Table 4. Antifungal activity of compounds II (a-f)

Zone of inhibition (mm)

Comp. R R C. albicans A. niger
100 150 100 150
pg/mL g/mL pg/mL g/mL
Ila H CeHs 8 8 7 8
IIb H p-CICgHs 9 9 7 8
Ilc H CH,C4Hs 7 8 5 5
I1d H n-C;H5 7 10 5 8
Ile RR = Pyrolidine - 1-yl 22 29 25 25
nf "R Mo‘;yplh‘)h“e -1 25 31 27 28

Standard Griseofulvin 34 38 32 36
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Antibacterial activity

The compounds, (I a-f) were screened against P. aeuroginose, E. coli and
S. aureus by cup plate method®. As compared to the standard drug norfloxacin, these

compounds showed moderate activity at concentrations 100 pg/mL and 150 pg/mL
(Table 3).

Antifungal activity

The synthesized compounds were screened for antifungal activity using cup plate
method’ against C. albicans and A. niger. These compounds showed moderate activity at
concentrations 100 pg/mL and 150 pg/mL (Table 4).

Oxone
N
s S—CH,—CO—NRR' S—CH —CO—NRR'

1)) (In
Where,
(a) R =H; R = C¢H; (b) R=H; R =p-CIC¢H,
(¢) R=H; R = CH,C¢Hs (d) R=H; R =n-C3H;
(e) RR = pyrolidine-1-yl (f) RR' = morpholine —1-yl.
RESULTS AND DISCUSSION

The synthesized compounds were evaluated for both; antibacterial and antifungal
activities. None of the above compounds showed any promising antibacterial and
antifungal activities at 100 pg/mL and 150 pg/mL concentrations as compared with
norfloxacin and griseofulvin, respectively.
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