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Synthesis and Antimicrobial Property of 2-(2-nitrovinyl) Furan
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This work aimed at synthesis and antimicrobial evaluation of the potency of 2-
(2-Nitrovinyl) Furan. The condensation of furfural with nitromethane was conducted in
sodium tertiary butoxide. The product’s characterization carried out with 'H and **C
NMR spectrometry and thermal analysis. The 2-(2-Nitrovinyl) Furan was tested with
conventional antibiotics (Ridomil plus, Benomyl, Streptomcin, Tetracycline and
Amphicillin) against pathogenic bacteria (Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus and Salmonella typhimurium) and molds (Fusarium solani
and Cercosspora cucurbitarum) and yeast (Candida albicans) by agar well diffusion
method. Characterization showed that the reaction product is 2-(2-Nitrovinyl) Furan
and the product is crystalline yellow. According to the thermal analysis, the product’s
melting point was between 68°C and 70°C. The synthesized 2-(2-Nitrovinyl) Furan prevented
the growth of the S. typhimurium, C. cucurbitarum, F. solani and C. albicans at 100%,
P. aeruginosa and Staph. aureus at 96%, E. coli at 80% inhibition. In contrast, commercial
antibiotics produced zones of growth inhibition in the range of 14% to 100%. Therefore,
the synthesized 2-(2-Nitrovinyl) Furan appeared to be more powerful antimicrobial than
the conventional antibiotics (Ridomil plus, Benomyl, Streptomcin, Tetracycline and
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Amphicillin).
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Furfural is an intermediate chemical
substance used in synthesizing a range of
specialized chemical products, such as furfural
alcohol, resin, adhesive, flavouring and as a
precursor for many special chemicals'2.

The chemistry of furfural is that of an
aromatic aldehyde, with other reactions dueto the
dienic character of the furan ring® Furfural
condensed with nitromethane in a weak basic
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medium sodium tertiary butoxide to form 2-(2-
Nitrovinyl) Furan. The presence of NO ,-- hasbeen
postulated to account for the strong antimicrobial
activity of 2-(2-Nitrovinyl) Furan®. Historically, it
wasaromatic nitro compoundsthat were prominent
in organic synthesis. In fact they have been
extensively used as precursors of aromatic amines
and their derivatives; and their great importancein
industrial and laboratory applications has
remained®. The most important progress in the
chemistry of nitro compoundsisthe improvement
of their preparations. In recent years, the
importance of aliphatic nitro compounds has
greatly increased due to the discovery of new
selective transformations®. This work was
proposed to synthesize furfural derivative and
study itsantimicrobial property.
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MATERIALANDMETHODS

Preparation of 2-(2-Nitrovinvyl) Furan

Nitromethane and furfural were
condensed in a mild basic medium to form 2-(2-
Nitrovinyl) Furan’.

Chemical char acterization of the2-(2-Nitrovinvyl)
Furan

Purity of the synthesized Furan crystal
was determined by thin layer chromatography
method. The melting point was determined using
capillary tube method.

Proton (H') and carbon-13 (**C) NMR
spectrometer (Varian Germini 200 NMR with
3000.3Hz revolutions) was used in the elucidation
of the structures®°,

Deter mination of antimicrobial activity of the2-
(2-Nitrovinyl) Furan

The bacteria and fungi used for this
experiment are Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus, Salmonella
typhimurium, Fusarium solani, Cercospora
cucurbitarum and the yeast Candida albicans.
All the bacteriaand fungi were culturedaerobically
at 37°C for 24 hoursin peptonewater. Antimicrobial
activity of the synthesizedcompound was
conducted on the microbes by agar well diffusion
method of Norrel and Messely*. Two millilitres of
the synthesized compound was aseptically mixed
with 15ml of sterile molten potato dextrose agar
(PDA) that have cooled to 45°C before pour plating.
It was allowed to solidify at ambient temperature.
The fungi were inoculated at the centre of the
plates with 4mm cork borer. Methanol, Benomyl
and Ridomil plusat 0.25g/ml respectively were used

asstandard antifungal agents. Another control agar
medialacking any of the compoundsand antibiotics
were set up. All inoculated agar media were
incubated at 37°C (bacteria) and 27°C (fungi) for
24-144 hours. Zones of mycedliaand bacteria growth
were measured in millimetres at 24 hoursinterval
and calculated in percentage.

RESULTSAND DISCUSSION

Chemical Characteristicsof the Prepared 2-(2-
Nitrovinyl) Furan

TheR, was0.88 and the melting point was
between 68 to 70°C. The building units of the
synthesized 2-(2-Nitrovinyl) Furan are shown in
proton and carbon NMR spectra(Figures1 and 2).
Themolecular formulae of 2-(2-Nitrovinyl) Furan
is C;H,NO, and the molecular weight obtained is
139 g. Thefuran ring appeared between 6 7.4 and
67.8 while the 2 CH showed up at 6 6.5 and 66.9
respectively (Figures 1, 2 and 3). The complete
structure of the 2-(2-Nitrovinyl) Furanis presented
in figure 3.The quarternary carbon numbered 2
appeared at 6 146.8, the 3 CH numbered 3, 4and 5
appeared at 8 113.6, 6 120.3and 6 147.1 respectively
(Figures 1, 2 and 3). The CH that attached to furan
ring at carbon 2 appeared at 6 135.0 whilethat CH
that attached to the nitro (NO,) group appeared at
0125.7. Thisresult confirmed that 2-(2-Nitrovinyl)
Furan was actually synthesised by condensing
furfural with nitromethane in a basic medium
(sodium tert butoxide)®.
Antimicrobial activity of 2-(2-nitrovinyl) furan

Table 1 showed the zones of inhibition
created by the synthesized compound and the

Table 1. Percentage Growth Inhibitory Effect of the synthesized
2-(2-Nitrovinyl) Furan relative to standard antibiotics

Microbial Strains 2-(2-Nitrovinyl)  Strep. Tet. Amph. Benomyl  Ridomil plus
Furan
Staphylococcus aureus 96 56 48 48 NA NA
Escherichia coli 80 40 40 14 NA NA
Salmonella typhimurium 100 64 56 44 NA NA
Pseudomonas aeruginosa 96 70 60 28 NA NA
Cercospora cucurbitarium 100 NA NA NA 95 85
Fusarium solani 100 NA NA NA 100 90
Candida albicans 100 NA NA NA 90 90

Legend: Strep: Streptomycin, Tet: Tetracycline, Amph: Amphicillin,
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NA: Not applicable.
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Fig. 2. Carbon 13 NMR (**C) of 2-(2-Nitrovinyl) Furan
0.00%

o3
=y

&

45.0%

Fig. 3. Structure of 2-(2-Nitrovinyl) Furan
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control antibiotics. The zones of growth inhibition
of the 2-(2-Nitrovinyl) furan almost doubl e that of
the standard antibiotics in the antibacterial assay.
For instance, where the synthesized product had
96%, Streptomycin had 56%, Tetracycline had 48%
and Amphicillin also had 48% zone of bacterial
inhibition.

The 2-(2-Nitrovinyl) Furan restricted
fungal growth at 100% level, where Benomyl and
Ridomil plusinhibited thegrowth at |essthan 100%.
Therefore, the 2-(2-Nitrovinyl) furan is more
powerful antimicrobial than the standard antibiotics
used.

CONCLUSON

It can be concluded that the 2-(2-
Nitrovinyl) Furan can be synthesized by
condensation reaction of the furfural with active
methyl groups like nitromethane and because of
the presence of nitro-group in the synthesized
compound 2-(2-Nitrovinyl) Furan, it exhibited very
high antimicrobial activity.
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