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Abstract

The derivatives of anilines are promisingly useful in rechargeable batteries, electrochromics
and biosensors. Phenol and aniline based compounds are bestowed with strong antioxidant
and anticancer activities. Based on these considerations three new chlorohydroxyanilines
(CHAs) were synthesized and characterized by IR, Bc NMR, 'H NMR and UV-Vis
spectroscopy. Cyclic, differential pulse and square wave voltammetry were used for the
investigations of the electrochemical fate of these compounds in different pH media.
Computational chemistry was used as a tool to verify the experimental outcomes. Two
chlorohydroxyanilines were found to oxidize at a potential lower than the standard
antioxidant, ascorbic acid. The pH dependent oxidation indicated the involvement of protons
during electron transfer reactions. The quasi-reversible and irreversible nature of the first and
second oxidation peak was evidenced by square wave voltammetry. The slope of peak
potential vs pH plot and the width at half peak height indicated le and 1H" involvement in
each oxidation step. Molecular docking and UV-Vis spectroscopy revealed that all
chlorohydroxyanilines interact with DNA via electrostatic binding mode. Sensitive

differential pulse technique allowed the determination of very low limit of detection.
Keywords: Chlorohydroxyanilines; Antioxidant activity; Specific interaction with DNA;

Redox mechanism; Molecular docking
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1. Introduction

Oxidation is the primary reason of spoilage of foodstuffs, lipids and polymers.1 The
unrestrained oxidation of DNA and protein leads to the progression of cancer and aging.’
Thus, to avoid the oxidation of biomolecules, antioxidants are used which undergo sacrificial
oxidation and reduce the reactive free radicals by a mechanism involving the donation of
electron and/or proton. Antioxidants have lower oxidation potential and that’s why these can
act as stronger reducing agents. Electrochemistry is a suitable technique for the evaluation
and comparison of the antioxidant activity of antioxidants. Hydroxy aniline based compounds
(HACs) are bestowed with antioxidant activity and such compounds exert their antioxidant
role by the donation of electrons and protons.* Thus, the knowledge of the pH dependent
redox mechanism of HACs is essential for a better understanding of their role in medicine
and health sector. The research group of Bendary has recently reported that phenolic and
anilines based compounds are strong antioxidants and their antioxidant activity depends and
increases with the number of OH and NH, groups.3 The position of these active groups also
affect the antioxidant activity of the compounds. The molecules having such groups at
ortho position show more activity due to intramolecular hydrogen bonding ability, followed
by compounds with OH and NH, groups present at para and meta position.3 Ferreira et al.,
evaluated the antioxidant activity of some dairy amines from their reducing power and related
the antioxidant activity to the position of substituents at the aromatic ring.* Dietary
antioxidants such as polyphenolic compounds, vitamins C and E, and carotenoids have
inverse relationship with the occurrence of inflammation, cardiovascular disease, cancer,
Alzheimer’s, and aging-related disorders.”® Although aniline and phenol have crucial toxic
effects”® yet some of their derivatives have good antioxidant activity.3 N Keeping the toxicity

and antioxidant activity in consideration, the organic and medicinal chemists are trying to
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design such drugs which could have maximum therapeutic index and minimum toxicity. On
the basis of these considerations we have synthesized and screened the antioxidant activity of
three hydroxy aniline based compounds. This study is significantly important in the sense that
the knowledge of antioxidant activity of aniline based compounds is imperative for their
application as biomaterials.’

Compounds having amide functionality find useful applications as agrochemicals and
pharmaceuticals.'™"" Molecules possessing amide functional group are used as drugs for the
curing of cancer, cardiovascular disease, inflammation, pain, eating disorders, anxiety and
depression.'*"> Moreover, these are used as complexation-agents for the discriminatory
extraction of F-block elements.'® Amides also find use in the production of antioxidants for
rubber industry and as intermediates for herbicides and pesticides.17 Hence, spurred on by the
wide range applications of amide containing compounds we investigated three compounds
containing this functionality.

Aniline is associated with advantageous physicochemical traits due to its specific
electronic-spatial structure. This verity has attracted the interest of researchers to aniline
derivatives. The oxidative polymerization of aniline in aqueous solution of HCIl using
ammonium peroxydisulfate has been reported by several research groups.'®° The properties
of conducting polymers greatly depend on their structural characteristics so a great deal of
research has been done in recent decades on the synthesis of anilines to get the desirable
characteristics for prospective applications in various fields, specifically in electrochemistry.
Aniline based compounds have been found promisingly useful in rechargeable batteries,
display devices, antistatic coating, electrochromics and biosensors.” Due to broad range
applications, the oxidation of anilines in organic solvents has been extensively studied,
however; meager reports are available about their pH dependent oxidation in aqueous system.

Hence, our work is an effort to fill this gap in literature. The chemical oxidation of substituted

4
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aniline produces a variety of degradation products depending upon the structure of aniline,
reaction conditions and particularly the nature of oxidant. The commonly used waste disposal
oxidation methods using horse radish peroxidase treatment is expensive and the solid waste is
considered mutagenic. Oxidation of aniline using permanganate is inconvenient. To avoid
such problems we have investigated the oxidation of aniline containing compounds by
electrochemical techniques. The reasons for the use of electrochemical methods are their
advantages like cost affectivity, sensitivity, specificity, operational comfortability, fast

detection ability and consistency for the detection of electroactive compounds.

2. Experimental

2.1. Materials and reagents

4-(5-chloro-2-hydroxyphenylamino)-4-oxobut-2-enoic ~ acid  (OBEA);  4-(5-chloro-2-
hydroxyphenylamino)-4-oxobutanoic acid (OBA) and 2-((5-chloro-2-

hydroxyphenyl)carbamoyl)benzoic acid (CBA) were synthesized. IR spectra in the range of

4000-100 cm™' were obtained on a Thermo Nicolet-6700 FT-IR Spectrophotometer.
Microanalysis was done using a Leco CHNS 932 apparatus. 'H and ">C NMR were
recorded on a Bruker-300 MHz FT-NMR Spectrometer, using DMSO as an internal
reference ['H (DMSO-d6) = 2.50 ppm and °C (DMSO-d6) =39.5 ppm].2* Chemical shifts
and coupling constants (J) values are given in ppm and Hz. The multiplicities of signals in
'H NMR are given with chemical shifts; (s = singlet, d = doublet, t = triplet, m = multiplet).
For electrochemical measurements, stock solutions (2 mM) of the compounds were
prepared in ethanol and kept at room temperature (25 £ 1°C). Fresh working solutions of the
analytes were prepared in 50% ethanol and 50% buffer. Britton Robinson buffer (BRB) of pH
2 — 12 prepared according to literature reported method® was used as supporting electrolyte.

5
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For pH measurements, INOLAB pH meter with Model No 720 was used. Microvolume
measurements were done by EP-10 and EP-100 plus Motorized Microliter pipettes (Rainin

Instrument Co. Inc., Woburn, USA)). Salmon fish DNA was purchased from Sigma.

2.2. Equipments and measurements

Voltammetric experiments were done using pAutolab running with GPES 4.9
software, Eco-Chemie, Utrecht, The Netherlands. Glassy carbon electrode (GCE) was used as
working electrode. A pt wire and Ag/AgCl (3 M KCl) were used as counter and reference
electrodes. The surface of GCE was polished with diamond spray of 1 pum particle size
followed by thorough rinsing by distilled water. All experiments were done in a high purity
N, atmosphere. The experimental conditions for differential pulse voltammetry (DPV) were
pulse amplitude 50 mV, pulse width 70 ms and scan rate 5 mVs™. For square wave
voltammetry (SWYV), the experimental conditions were 50 Hz frequency and 2 mV potential
increments corresponding to an effective scan rate of 100 mVs™. Molecular docking studies
of the compounds were done by using MOE software. The interaction of the compounds with
DNA was investigated by using UV 1700 spectrophotometer. The concentration of the stock
solution of DNA was determined by UV-Vis spectrophotometry using the molar absorption

coefficient of 6600 Lmol'cm™ at 260 nm. The stock solution was stored at 4 °C.

2.3. Synthesis of the compounds

For the preparation of compound OBA, a 5 mmol solution of succinic anhydride in 50 mL
glacial acetic acid was added to 5 mmol solution of 5-chloro-2-hydroxyaniline in 50 mL
glacial acetic acid. The mixture was stirred overnight at room temperature. The resulting
solid product was subsequently filtered and washed with cold distilled water in order to

remove the impurities and byproducts. The product thus obtained was recrystallized using
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acetone. The same method was used for the preparation of OBEA and CBA using maleic

anhydride and phthalic anhydride. The synthetic procedure can be seen in Scheme 1.

3. Results and discussion

3.1. Characterization of the compounds

The compounds were characterized by several spectroscopic techniques. The details are given
in the subsequent sections:

3.1.1. FT- IR Spectra

FT-IR data of compounds OBEA, OBA and CBA are given in Table S1. The hydroxyl group
gives a sharp peak of medium intensity at 3152, 3277, 3311 cm™, respectively in all the
compounds while the stretching frequency of NH peak appears at 3395, 3376, 3379 cm™'. The
amide C=0 group gives a peak at 1748, 1748, 1712 cm™, in compounds OBEA, OBA and
CBA respectively. The values of Av [AV = vyym(COO) — vy(COO)] for OBEA, OBA and

CBA are 333, 347, 315 cm’l, 1respectively.24
3.1.2. Multinuclear ("H, and *C) NMR spectroscopy

The 'H and °C NMR spectra of the synthesized compounds were recorded in DMSO using
tetramethysilane as the internal standard. The data are listed in Tables S2 and S3,
respectively. The conclusion drawn from 'H NMR studies of the compounds provides further
support to suggest the formation of CHAs. The characteristic peak corresponding to the
hydrogen of OH group in the spectra of OBEA, OBA and CBA appears at 13.12, 11.17,
10.22 ppm, respectively, that confirms the formation of these compounds. The NH signal in
the spectra of OBEA, OBA and CBA appears as a singlet at 10.24, 11.17, 9.27 ppm,
respectively. The phenyl protons at position 7 (H7) appear as a doublet (d) while those at 9

(H9) as doublet of a doublet (dd) and 10 (H10) as doublet (d) in all the synthesized
7
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compounds. In CBA, additional peaks corresponding to the aromatic proton (a-d) appear
doublet, multiplet, multiplet and doublet respectively. The C NMR data of the ligand are in
agreement with the 'H NMR and FT-IR data of the synthesized compounds. The values were
assigned to each carbon of the compounds on the basis of incremental method and on
comparison with literature values. In compound CBA, additional peaks for the aromatic
carbons (a-d) appear at 123.9, 143.3, 135.1, 130.7 ppm, respectively.

3.2. Cyclic voltammetry (CV)

As antioxidant activity is related to the electron donating ability of an anti-oxidant,” so,
cyclic and square wave voltammetry was carried out to investigate the oxidation of the
selected compounds in N, saturated solution. The use of N, environment ensured the
elimination of any possible peak due to atmospheric oxygen. The CVs and SWVs of 1 mM
solution of cholorohydroxyanilines can be seen in Fig.1. In the CVs of CBA and OBEA, a
single irreversible oxidation peak at 0.21 and 0.63 V was observed while OBA displayed two
oxidation signals at 0.19 and 0.58 V. Square wave voltammograms also showed the same
features. The oxidation of OBA occurs at the lowest potential hence, it can act as the
strongest reducing agent (antioxidant agent) among the three cholorohydroxyanilines. The
lower oxidation potentials of both CBA and OBA indicate that these can act as stronger
antioxidants than ascorbic acid having E,, around 0.4 v 2628 Moreover, the two step
oxidation of OBA suggests its preferred antioxidant candidature as compared to one step

oxidation of CBA, OBEA and ascorbic acid.

3.3. Differential pulse voltammetry
Differential pulse voltammetric technique is associated with the ability of minimizing
charging current and consequent enhanced sensitivity.29 Therefore, the redox behavior of

CHAs was investigated by DPV. Literature survey reveals that antioxidants exert their role
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23050 for monitoring the protons involvement

either by the transfer of electron or hydrogen.
during electron transfer reactions and to probe the redox mechanistic pathways in detail,
differential pulse voltammetry of all the three compounds was performed in a wide pH range
of 2.0 - 12.0. The drift of E,, with pH of the solution provided information about the number
of protons involved in the redox mechanism® while the values of peak width at half peak

height, Wy, provided information about the number of electrons involved in oxidation

processes. ™

Like CV, the DPVs of OBA (Fig. 2A) showed two oxidation peaks in neutral and
alkaline conditions. A 3" oxidation peak designated as a; appeared only under acidic
conditions, indicating that the oxidation process corresponding to this peak is not feasible
under basic and alkaline media. Shifting of all the three peaks towards less positive potentials
with increase in pH indicates the ease of oxidation and protons involvement during electron
transfer processes.3 3 The pH dependence of peaks a;, ay, is linear following the relationships
E, (V) =0.5 - 0.056 pH, and E, (V) = 0.8 - 0.056 pH, Fig. 2B. The slope of 56 mV per pH
unit showed that the oxidation of OBA at GCE, involves the same number of electrons and
protons.3 133 Based on the Wi, values with a magnitude around 88 mV, the oxidation
processes are concluded to involve the transfer of one-electron and one proton.’* The peak
intensity is maximum in electrolytes of pH 6.0, so, the limits of detection and quantification
of OBA were determined in solution of this pH. The displacement of peak potential stopped
at the pKa value indicating chemical protonation-deprotonation of the oxidation process
corresponding to a;. The pK, with a value of 9.43 was evaluated from the intersection of the
two linear segments of E, vs pH plot. It has been documented in literature that organic
compounds exhibiting pH dependent oxidation undergo deprotonation reaction during

C 1. 3435
oxidation.”™™
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Differential pulse voltammograms of CBA displayed two oxidation signals (Fig. 3A).
Peak a; (attributable to the oxidation of OH group) appeared in the DPVs under all the
studied pH conditions but signal a, originated only in acidic media due to the possible
oxidation of protonated NH group. Like OBA, the value of Wy, and slope of E,-pH plots
(Fig. S1) showed both the oxidation steps of CBA to involve le” and 1H*.**** The DPVs of
OBEA shown in Fig. 3B demonstrate one step oxidation in the pH range 7.0-10.0. A o
oxidation peak emerging in 6 > pH >11 at lower potential than the main peak indicate more
facile oxidation of another oxidizable moiety of the compound. Like OBA and CBA, the
oxidation peak of OBEA shifts to lower potentials with increasing pH owing to facile

electron abstraction in media of higher pH values.

DP voltammograms of varying concentration of OBA, OBEA and CBA shown in
Figs. 4A, S2A & B were recorded for the determination of limits of detection and
quantification (LOD and LOQ). The peak current increased linearly with increase in
concentration. With the help of LOD and LOQ, sensitivity of the differential pulse
voltammetric proposed method was examined. LOD and LOQ were evaluated by using the
equations; LOD =3 x S/ m and LOQ= 10 x S/ m,3 6 where, S is standard deviation of the
intercept and m the slope of current versus concentration plot. Regression parameters
obtained are listed in Table 1. Repeatability tests showed relative standard deviations of <
0.2%. The obtained LOD and LOQ values clearly indicate that very low concentrations of

CHAs could be detected using differential pulse voltammetric method.
3.4. Square wave voltammetry

Square wave voltammetry is a fast and very sensitive electrochemical technique.” It has the
ability of recording the forward and backward current components of the total current in a

single scan. Hence, the reversible, quasi-reversible or irreversible nature of the redox
10
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processes can be confirmed in only one scan. An examination of Fig. 4B reveals that the first
oxidation peak of OBA is quasi-reversible as evidenced by the opposite directions of anodic
and cathodic peaks with unequal current intensity. The second oxidation peak is irreversible
in nature. Similar behavior was observed for OBEA and CBA (Fig. S3). Fig. 4C shows
consecutive SW voltammograms of OBA obtained in the same solution without cleaning the
electrode surface in between the scans. Decrease in peak current with successive scans
indicates the adsorption of the oxidized product at the electrode surface thus reducing the

sensing ability of the electrode. CBA and OBEA also showed similar voltammetric features.
3.5. Redox Mechanism of Compounds

Oxidation mechanism of OBA was suggested on the basis of differential pulse voltammetric
experiments conducted in a wide pH range. Based upon half peak width and slope of E,-pH
plots, peaks a; and a, were attributed to le” and 1H" oxidation of -NH- and —OH moieties
leading to the formation of cyclic peroxide as shown in Scheme 2. Cyclic peroxides are
extensively used as antimalarial and antitumor agents.”®* Thus, medicinally important
peroxides can be synthesized by electrochemical techniques. A 3™ oxidation signal
designated as as appeared in pH < 6.0 due to the possible oxidation of protonated -NH— group
under acidic conditions.** The oxidation corresponding to peak as occurred at negative
potential as compared to a; and a, due to facile oxidation of -NH,'— group as compared to
—NH- and —OH electropores. This was also confirmed by the computationally determined

more negative Egomo value of OBA as compared to Eyomo of its protonated form.

Unlike the two peaks of OBA, the DPVs of CBA indicated the appearance of a single
peak in media of pH > 6. The mechanism corresponding to this peak is portrayed in Scheme

S1. However, the emergence of another oxidation peak in acidic conditions demonstrated

11
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CBA to oxidize in a manner similar to peak a; of OBA. The half peak width and E,-pH plots

showed the loss of a single electron and proton in each step.*

The DPVs of OBEA displayed some different features than OBA and CBA. The two
peaks came to sight in acidic and highly alkaline conditions. In the pH range 7-10 only one
step oxidation was evidenced by a single peak. The mechanism based upon these
voltammetric characteristics can be seen in Scheme S2. In spite of the same electropores of
OBA, CBA and OBEA, their DPVs unequivocally demonstrate the fact that redox signatures
are modulated by the attachment of different substituents (here different acidic groups

attached to amide functionality).

3.6. DFT calculations of Compounds

DFT calculations were carried out for all the three CHAs using 3-21G basis set for
optimization and energy calculations. The values of charge densities and Eyomo were
obtained which complemented the proposed mechanism of the compounds. The more
negative Epomo values correspond to difficult oxidation and hence more positive oxidation
potential. Similarly more negative charge density of a functional group denotes facile
oxidation. The Eyowmo of all the three compounds are listed in Table 2. The values reveal that
the ease of oxidation varies in the sequence: OBA > CBA > OBEA. Thus, DFT calculations

support the order of oxidation as shown in Fig. 1B.
3.7.  DNA binding studies

Molecular docking and UV-Vis spectroscopy were used for the investigation of the

interaction of CHAs with DNA. In molecular modeling, docking method helps in predicting

12
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the preffered orientation of a molecule interating with another molecule. The information of
preferred orientation could be useful to predict the strength of association between the two
molecules. The relative interaction of two binding partners may affect the type of signal
produced (e.g. agonism vs antagonism). Therefore, docking offers information about the
strength and type of signal p1r0duce:d.46’47 As cancer has turned out to be a global problem and
many of the developed pharmacotherapeutic methods suffer from toxicity and drug-resistance
problems, hence, discovery and development of effective, safer and novel cancer therapies
are urgently demanded.*® Some aniline derivatives have been found potent in-vitro inhibition
of cell proliferation and growth.*>' Recently, the structures of phenylacetamide and anilide
derivatives are combined to design new anticancer agents.”> Based on these considerations
we investigated the DNA binding behavior of three CHAs. The molecular docking studies
revealed that CHAs act as ligands and interact with phosphate group and deoxyribose ring of
DNA via hydrogen bond formation. The Lig plots and docked poses of the DNA binding
CHAs can be seen in Figs. 5, S4 & 5. The negative binding energies shown in Table 2 reveal
the spontaneous interaction of the compounds with DNA. CBA shows the strongest DNA
binding affinity due to the possible greater number of rotatable bonds (NOR) that may lead to
its favorable orientation for effective binding with DNA. These interactions can lead to
inhibit the replication machinery of DNA (DNA of cancer cells). A large number of clinically
important anticancer drugs are believed to exert their primary biological action by means of
noncovalent interaction with DNA and subsequent inhibition of the DNA transcription and
replication mechanism.” Hence, the strong DNA binding propensity of CHAs indicates their
potential candidature as anticancer drugs. We calculated their drug likeness through
Lipinski’s rule of five (ROS5). Molecular descriptors were calculated and found to comply

with Lipinski’s cut off limits.

13
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The UV-Vis spectroscopic spectra of the compounds with and without DNA were
obtained in a media of pH 7.4. The same amount of DNA solution was added in the reference
and sample cells. Keeping both the concentration and the volume of CHAs solution constant,
spectroscopic measurements were carried out for monitoring the system while varying the
concentration of DNA. The solutions were allowed to equilibrate for at least 30 min before
measurements were made. The peak intensity of the compounds was found to increase in the
presence of increasing concentration of DNA. Based upon the variation in absorption
maxima, some comments can be made about the DNA binding mode of the componds.
Hyperchromism (increase in absorbance) indicates electrostatic interaction of the compound
with the anionic phosphate groups of DNA***> and hypochromism (decrease in absorbance)
accompanied with bathochromic shift is suggestive of intercalation into the stacked base pairs
pockets of DNA.**"7 The hyperchromic effect observed in UV-Vis spectra (Fig.6) of OBA
demonstrated the rise in local concentration of the compound presumably due to interaction
with the negatively charged oxygen of the phosphate backbone of DNA.*® By using the
equation, A/(A-A,)=1/A,+ 1/(K><A0><[DNA]),59 the binding affinity values with magnitude
1.32x10%, 1.07x10" and 1.00x10" were evaluated for CBA, OBA and OBEA. This order is in

very good agreement with that obtained from molecular docking studies.

4. Conclusion

Three chlorohydroxyaniline derivatives; 4-(5-chloro-2-hydroxyphenylamino)-4-oxobut-2-
enoic acid (OBEA), 4-(5-chloro-2-hydroxyphenylamino)-4-oxobutanoic acid (OBA) and 2-
((5-chloro-2-hydroxyphenyl)carbamoyl)benzoic acid (CBA) were synthesized and
characterized by spectroscopic and electrochemical techniques. Very low limits of detection
and quantification of CHAs were evaluated by differential pulse voltammetry. CBA with a

14
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benzene ring substituent showed facile oxidation as compared to the other two compounds.
OBA registered two oxidation peaks in neutral conditions. Square wave voltammetry (SWV)
revealed the quasi-reversible nature of the first peak i.e., the one at lower potential and
irreversible nature of the second. The same nature of both peaks of OBEA and CBA under
acidic conditions was also evidenced by SWV. The lower oxidation potentials of both CBA
and OBA revealed these compounds to act as stronger reducing agents (antioxidants) than
natural antioxidant ascorbic acid. DFT calculations supported the order of electrochemical
oxidation of CHAs. The molecular docking and UV-Vis spectroscopic results revealed all the
three compounds to interact with DNA via phosphate binding mode. CBA was found to have
stronger DNA binding affinity than the other two CHAs due to greater number of rotatable
bonds that may lead to its favorable orientation for interaction with the phosphate backbone
of DNA. The results obtained from molecular docking and UV-Vis spectroscopic studies

were found in very good agreement.
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Schemes
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Scheme 1. Synthetic routes of the compounds.
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Scheme 2. Oxidation mechanism of OBA.
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Table 1. Sensitivity, intercept, limit of detection, limit of quantification and other linear fit

parameters calculated from calibration curves.

Comps. peaks sensitivity S LOD LOQ R? Linearity
mApM")  (A) (uM)  (uM) range
(M)
OBEA a 11.20+0.85 454 12.2 40.5 0.98 10-100
a 9.04+0.31 16.3 54 18.0 0.98 10-100
OBA a 20.40+0.99 774 11.4 37.9 0.99 8-100
a 7.66+0.29 22.7 8.9 29.6 0.99 8-100
CBA a 4.90+0.31 66.9 40.9 136.5 0.99 100-350
a 4.3940.13 26.8 18.3 61.0 0.99 100-350

Table.2. Parameters obtained through molecular docking and DFT

Comps. molecular docking DFT Calculations
S HBA HBD SlogP NOR Eyomo Erumo Dipole Total Energy
(kcal mol™) eV eV Moment (D) a.u
CBA -1.180 4 4 -1.85 5 -0.23  -0.13 6.30 -1345.56
OBA -1.129 4 4 2.99 4 -0.22  -0.13 6.81 -1196.68
OBEA -1.126 4 4 1.62 4 -0.24 0.05 5.19 -1308.11
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Fig.1. Cyclic (A) and square wave voltammograms (B) of 0.5 mM OBA, OBEA and CBA

obtained in pH 7.4 at 100 mV s
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Fig. 2. (A) Differential pulse voltammograms of 1 mM OBA in different pH media (B) plots

of E, vs pH for peak a; and a,
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Fig. 3. Differential pulse voltammograms of 1 mM CBA (A) and OBEA (B) recorded in

different pH media at 5 mVs™.
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Fig. 4. (A) DPVs showing concentration effect of OBA in pH 6.0 at 5 mVs™ (B) SWVs
showing I — forward and I, — backward current components of /; — total current in a medium
of pH 6.0 and (C) consecutive SW voltammetric scans of 0.5 mM OBA in pH 6.0 at f=20

Hz, AE; =5 mV, v o= 100 mV s'l, pulse amplitude 50 mV.
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Fig. 5. (A) Docked pose and (B) Lig plot of OBA
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Graphical Abstract

E (vs. Agl-\gCl) Y

Three new chlorohydroxyanilines were synthesized and characterized. Their pH
dependent redox mechanism, antioxidant activity and DNA binding affinity were
investigated. The results revealed the synthesized compounds to have strong antioxidant

activity and DNA binding propensity.
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