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Green Approach to Synthesis of Oxindole Derivatives and investigations of their

Antimicrobial and Antioxidant Activities

Hapuhinne Pallayage Shyamali Kumari Wijekoon

ABSTRACT

Synthesis of biologically active compounds in an environmentally benign manner is a
challenge. This study reports the efficient synthesis of thirteen 3-alkenyl oxindole
derivatives including two novel compounds in solvent-free condition under microwave
irradiation. The synthetic procedure contains two consecutive steps. In the first step, seven
3-alkenyl oxindole derivatives were synthesized from oxindole and aromatic aldehydes
in the presence of (3-aminopropyl)ethoxysilane (APTES) functionalized silica as a
heterogeneous catalyst. Secondly, the synthesized oxindole derivatives were acetylated
using acetic anhydride in the presence of H>SO4 functionalized silica to obtain N-
acetylated 3-alkenyl oxindole derivatives. The silica was extracted from the rice husk ash
under microwave irradiation and functionalized with APTES and H2SOs to use as
heterogenous catalysts in above reactions. The catalysts were characterized by powder X-
Ray diffraction (XRD), Fourier-transform infrared spectroscopy (FTIR), Thermo
gravimetrical analysis (TGA), Scanning electron microscopy (SEM) and elemental
analysis. The synthesized compounds were characterized by 'H and '3C Nuclear Magnetic
Resonance, FTIR, UV-Visible spectrophotometry, melting point and elemental analysis.
The antibacterial activity of all synthesized oxindole derivatives against Escherichia coli
(ATCC  25922),  Staphylococcus  aureus  (ATCC  25923), Methicillin-
Resistant Staphylococcus aureus (clinical strain), Pseudomonas aeruginosa (ATCC

27853), Acinetobacter baumannii (clinical strain), and the antifungal activity against
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Candida albicans (ATCC 10231), Candida glabrata (ATCC 90030), Candida
parapsilosis (ATCC 22019), Candida krusei (ATCC 6258), three clinical isolates of
Candida albicans were determined. The antioxidant activity was investigated using
ABTS, DPPH and FRAP methods. Detailed structural characterization confirmed the
formation of APTES functionalized silica, H>SO4 functionalized silica and the thirteen
oxindole derivatives with sufficient yields (72% - 91%). Only the non-acetylated 3-
alkenyl oxindole derivatives demonstrated antimicrobial activity against tested organisms
and the highest antifungal activity was observed against Candida albicans. Among the
tested bacterial species, zones of inhibition (ZOI) were observed only against Gram
positive organisms. Minimum inhibitory concentration (MIC) and minimum fungicidal
concentration (MFC) values of these compounds were detected from 2 pg/ml to 125
pg/ml against tested Candida species. Following the N-acetylation of synthesized 3-
substituted oxindole derivatives, the resulted antimicrobial property was diminished. The
antioxidant activity of all the synthesized compounds was detected with half maximum
concentration (ECso) of 7+0.7 pg/ml to 326+26 pg/ml. Selected compounds with potential
activities were further evaluated for their toxicity and found to have no toxicity at these
concentrations. The simple work-up procedure, mild conditions, recyclability of the
catalyst, shorter reaction times and high yields were advantages of this green protocol.
The results of this study emphasize that these compounds can be considered as potential

lead compounds for development of antioxidant and antifungals against Candida species.

Keywords:  Microwave-Assisted, Solvent-free, 3-Alkenyl oxindole derivatives,

Antifungal activity, Rice husk extracted silica
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