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Abstract

Due to increasing antimicrobial resistance, functionally substituted cyclohexane derivatives are being explored as antimicrobial agents.
Agar well diffusion method was used to evaluate antibacterial and antifungal properties of diethyl-4-hydroxy-4-methyl-2-(3-nitrophenyl)-
6-oxocyclohexane-1,3-dicarboxylate against Gram-positive bacteria, Gram-negative bacteria and fungi. Test compound exhibited moderate
antibacterial properties against Gram-negative bacteria, while Gram-positive bacteria were found to be resistant. Candida tropicalis was found

to be most sensitive yeast. Our findings reveal that tested compound can act as potential antimicrobial agent in the future.
Keywords: Antimicrobial resistance; Diethyl-4-hydroxy-4-methyl; Dicarboxylate; Cyclohexane derivatives; Bacteria; Dimethyl sulphoxide

Abbreviations: SDA: Sabouraud Dextrose Agar; DMSO: Dimethyl Sulphoxide; MIC: Minimum Inhibitory Concentration

Introduction

Ever increasing antimicrobial resistance is one of major chal-
lenges faced by medical community. Multi drug resistant bacteria
and extensively drug resistant bacteria are major obstacle in erad-
ication of infectious diseases. Pan drug resistant bacteria, which
are resistant to all available drugs, have also emerged [1]. Unwise
use of available antibiotics and shortage of new antimicrobial
drugs are main reasons for development of antimicrobial resis-
tance [2]. Drug development studies are focusing functionally
substituted and hybrid organic molecules as potential antimicro-
bial agents of future. The higher anticipated antimicrobial activi-
ty of these molecules is conferred to their unique mode of action
[3]- Functionally substituted derivatives of cyclohexane have po-
tential antimicrobial properties and can act as probable antimi-
crobial agents in future [4]. In synthesis of organic compounds,
diacetyl (diethoxy carbonyl) hydroxy cyclohexanones are used as
construction blocks. Presence of numerous types of oxo groups
in these blocks imparts higher chemical activity to them [5-9].
Functionally substituted cyclohexanones are widely explored for
their potential antimicrobial properties. Keeping in mind the an-
timicrobial potential of functionally substituted cyclohexanones,
here we report antifungal and antibacterialactivityofdiethyl-4-hy-
droxy-4-methyl-2-(3-nitrophenyl)-6-oxocyclohexane-1,3-icar

boxylate. The test compound was synthesized according to known
procedures [10]. The structure of compound is shown in (Figure

1).
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Figure 1: Structure of diethyl-4-hydroxy-4-methyl-2-(3-
nitrophenyl)-6-oxocyclohexane-1,3-dicarboxylate. )
Material and Methods

Test compound was screened for antibacterial and antifungal
activities by using standard agar well diffusion assay [11]. Muel-
ler-Hinton agar was used to determine antibacterial activity while
Sabouraud Dextrose Agar (SDA) was used to determine antifun-
gal activity. Microbial suspension (0.5 McFarland) was spread on
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agar plate with help of sterile glass spreader and wells were made
using sterile glass pinchers. Test compound (100 pl) was poured
in each well and plate was incubated for 24 hours and 72 hours
for bacteria and fungi, respectively. After incubation, zone of in-
hibition was carefully measured. Test compound was screened
against four Gram-positive bacteria (Staphylococcus aureus BDU-
23, Bacillus Subtilis BDU-50, Bacillus mesentericus BDU-51 and
Bacillus megaterium BDU-N20) and four Gram-negative bacteria
(Escherichia coli BDU-12, Klebsiella pneumoniae BDU-44, Acineto-
bacter baumannii BDU-32 and Pseudomonas aeruginosa BDU-49).
Three species of Candida (Candida tropicalis BDU LK30, Candida
pelliculosa BDU KT55 and Candida pseudotropicalis BDU MA88)
were used to check anti-yeast properties of compound. All the test
cultures were taken from our own collection at Department of Mi-
crobiology, Baku State University. Dimethyl Sulphoxide (DMSO)
was used as solvent to dissolve the test compound. Three different
concentrations of test compound (0.3%, 0.1% and 0.05%) were
screened for antibacterial and antifungal activity. Due to inert na-
ture of DMSO, it was used as control and all the experiments were
repeated three times.

Table 1: Average diameter of inhibition zone in mm.

Results and Discussions

Test compound exhibited variable antibacterial and antifun-
gal properties against different test cultures at concentration
of 0.3% and 0.1%. All the tested bacteria and fungi were found
to be resistant to test compound at concentration of 0.05%. Ta-
ble 1 shows that test compound was found to be active against
Gram-negative bacteria while Gram-positive bacteria were found
to be resistant. These results are supported by [4], who also re-
ported that cyclohexane tosyloxyimine derivative exhibited better
antimicrobial properties against Gram-negative bacteria as com-
pared to Gram-positive bacteria. This might be due to difference in
structure of cell wall of Gram-positive bacteria and Gram-negative
bacteria. Findings of [4,12,13] contradict our results which is due
to difference in structure of our test compound and dialkyl carbox-
ylate cyclohexane derivatives. Escherichia coli and Acinetobacter
baumannii were most sensitive bacteria with zone of inhibition
17mm each. Test compound showed moderate antibacterial ac-
tivity against Pseudomonas aeruginosa and Klebsiella pneumoniae
with zone of inhibition 12 mm and 11.7 mm, respectively.

AN J

As shown in Figure 2, test compound exhibited better anti-
fungal potential against Candida tropicalis and Candida pseudo-
tropicalis with zone of inhibition 20 mm and 19mm, respectively.
Candida pelliculosa was found to be resistant against tested com-
pound. Our findings are similar to findings of [4], who showed that
Candida pseudotropicalis was most sensitive yeast against func-

Concentration of test compound
Test Culture DMSO
0.30% 0.10%
Escherichia coli 17+0.6 13+0.3 -
Klebsiella pneumoniae 11.7+£0.4 - -
Acinetobacter baumannii 17+0.3 13£0.6 -
Pseudomonas aeruginosa 12+0.7 - -
Staphylococcus aureus - - -
Bacillus Subtilis - - -
Bacillus megaterium - - -
Bacillus mesentericus - - -
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. ) . Functionally substituted cyclohexane derivatives are being widely
Figure 2: Antifungal activity of test compound.

explored as probable antimicrobial agents. Antimicrobial profile
of diethyl-4-hydroxy-4-methyl-2-(3-nitrophenyl)-6-oxocyclohex-
ane-1,3-dicarboxylate exhibits that it has potential to become
effective antimicrobial substance. Therefore, Minimum Inhibi-
tory Concentration (MIC) values must be determined to further
strengthen the findings of current study.
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