©

| csj.cumhuriyet.edu.tr |

Cumbhuriyet Sci. J., 43(4) (2022) 613-620
DOI: https://doi.org/10.17776/csj.1114040

Cumhuriyet Science Journal

Founded: 2002 ISSN: 2587-2680 e-ISSN: 2587-246X Publisher: Sivas Cumhuriyet University

Synthesis, Structural Characterization and Investigation of DNA/BSA Binding
Properties of a Homo-disulphide Schiff Base Compound Carrying Oxo Propargyl

Group

Aysegul Kose -2 *

1 Department of Property Protection and Safety, Elbistan Vocational School, Kahramanmaras Istiklal University, Kahramanmaras, Tiirkiye

*Corresponding author

Research Article

History
Received: 09/05/2022
Accepted: 07/09/2022

Copyright

ABSTRACT

In this work, a new homo-disulphide Schiff base compound (HDSB) was prepared and its structure was
characterised by common spectroscopic and analytical methods. The compound was obatined from the
condensation reaction of 2-aminothiophenol and 2-hydroxy-4-(prop-2-yn-1-yloxy)benzaldehyde in benzene. In
the reaction, both Schiff base condensation and oxidation of thiols into disulphide formed. The isolated
compound was structurally characterized by single crystal X-ray diffraction experiment. The homo-disulphide
Schiff base compound (HDSB) was screened for its DNA/BSA binding properties using UV-Vis absorption and
emission spectral studies. The compound showed considerable binding affinity to double-stranded fish sperm
DNA (FSds-DNA) with binding constant of 4.1 x 10* M%. Spectral measurements suggest that HDSB interacts with
DNA in a minor groove binding mode. The compound also showed binding properties towards BSA (bovine
serum albumin). The incremental addition of HDSB to the BSA solution resulted in a significant decrease in the
characteristic emission band of BSA in the range of 320-500 nm (Aex:: 280 nm) showing the binding interactions
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between HDSB and BSA.
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Introduction

In recent years, promising studies on drugs targeting
tumors, arthritis, diabetes and neurological disorders
have been conducted [1,2]. By studying the factors that
affect the biological activities, molecules with specific
properties as drugs are designed and their activities are
examined [3]. The serious side effects of metal-based
chemotherapy agents such as cisplatin and their limited
use in some cancer types have led scientists to use organic
compounds as anticancer agents [3]. Since cisplatin-based
compounds show antitumor activity by binding to DNA,
small organic or metal-organic molecules targeting DNA
have been synthesized [4]. Examining the interactions of
small molecules with DNA has created an important field
of study. Molecules can bind to DNA by non-covalent
interactions such as electrostatic, groove, intercalative,
and partial intercalative bonding [5]. Schiff bases, also
known as imine compounds, are compounds with a wide
variety of biological activity such as antibacterial,
antifungal, herbicide, anti-inflammatory, anticancer, anti-
diabetic and antitumor activity [6, 7]. On the other hand,
it has been reported that Schiff base compounds of the
oxo-propargyl group increase biological activity [8, 9].

Synthesis and structural studies of Schiff bases
containing disulphide groups attract attention due to their
chelating properties, electron transfer abilities and
biological properties [10,11]. Disulphides formed by
oxidative dimerization of thiols attract attention in organic
chemistry and biochemistry, and various oxidizers are
used for this conversion [12—-15]. It has been reported that
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the thiol to disulphide conversion can be done under
different experimental conditions [16]. Various Schiff
bases containing disulphide groups were synthesized and
their biological properties and chemosensor properties
were investigated [11,17-20]. In this study, a new homo-
disulphide compound HDSB (Scheme 1) was synthesized
from the reaction of the salicylaldehyde compound
carrying the oxo propargyl group and 2-aminothiophenol.
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Scheme 1. Synthesis reaction of homo-disulphide Schiff
base compound (HDSB)
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The structure of the synthesized compound HDSB was
characterized by FTIR, 1H NMR and elemental analysis
methods. In addition, the crystal structure of the
compound was elucidated by single crystal X-ray
diffraction study. DNA and BSA binding properties of the
synthesized homo-disulphide compound were
investigated by spectrophotometric methods.

Materials and Methods

All reagents and solvents were obtained from
commercial sources (Aldrich or Merck). The starting 2-
hydroxy-4-(prop-2-yn-1-yloxy)benzaldehyde was
prepared according to the reported procedure [8, 21]. The
structural characterization data are provided in the
supplementary documents. Elemental analyses (C, H and
N) were performed using a LECO CHNS 932. Infrared
spectrum was obtained using KBr disc (4000-400 cm™2) on
a Perkin Elmer Spectrum 400 FT-IR. The electronic spectra
in the 200-900 nm range were obtained on a Perkin Elmer
Lambda 45 spectrophotometer. Mass spectra of the
ligands were recorded on a LC/MS APCl AGILENT
1100 MSD spectrophotometer. 'H NMR spectrum in
CDCls was recorded on a Bruker 400 MHz instrument. TMS
was used as internal standard.

Synthesis of Homo-disulphide Schiff Base
Compound (HDSB)

2-Hydroxy-4-(prop-2-yn-1-yloxy)benzaldehyde (0.88 g,
5 mmol) was dissolved in benzene. 2-amino benzenethiol
(0.625 g 5mmol) was added to this solution. The colour
turned to yellow with the addition of aldehyde. The
mixture was refluxed at 80 2C for 8 hours. The progress of
the reaction was checked by TLC. Upon consumption of
starting compounds, the reaction solution was allowed to
cool to the room temperature. Yellow needle-like crystals
formed were filtered and dried in air.

Molecular Formula: C32H24N204S2. Molecular weight:
564.65 g/mol. Yield: 85%. Colour: Yellow. E.N.: 119 °C.
FTIR (ATR, cm™): 3274, 3241, 3060, 2857, 2692, 2115,
1606, 1506, 1377, 1339, 1282, 1232, 1188, 1115, 1020,
963, 883, 784, 752, 638, 558. Elemental analyses found
(calculated for Cs2H24N204S2) %: C, 67.79(68.06); H,
4.13(4.28); N, 4.83(4.96). *H NMR (CDCls, ppm) d H: 13.45
(b, OH, 2H), 9.05 (s, CH=N, 2H), 7.80-6.55 (M, CHaromatic 14
H), 4.63 (s, OCHz, 4H), 2.58 (s, C=CH, 2H).

DNA Binding Studies

Absorption spectral measurements

The DNA binding properties of the homo-disulphide
compound (HDSB) was studies by UV-Vis spectroscopic
measurements. The absorption spectra of HDSB in DMSO
(2.0 x10-5 M) containing Tris-HCl buffer solution (pH = 7.0)
were taken in the presence of increasing amount of
double-stranded fish sperm DNA (FSds-DNA) at 230-730
nm range. The spectral changes of HDSB in the presence

of DNA were taken into account to determine the binding
properties.

The absorbance was measured for calculating the
percentage of DNA binding using equation given below.

[DNA]/(ca—<f) = [DNA]/(eb—ef) + 1/Kb(cb—¢f)

In the equation given above, where €a is the apparent
extinction coefficient obtained by the calculation of
Aobgs/[Ligands or complexes], &f is the extinction
coefficient of the compounds in its free form,
gb=extinction coefficient for the compounds in the fully
bound form, and [FsdsDNA] is the concentration of dsDNA
in terms of base-pairs: Kv indicates the binding constant of
the compound with DNA and is calculated from the slope
of the line drawn between [DNA]/(ga — &f) and [DNA].

Competitive Binding Studies

Ethidium bromide (EB) is a DNA intercalating agent
and it gives a characteristic emission band at 500-700 nm
range (Aexc = 526) when it binds to the DNA. The
replacement of EB in the DNA-EB complex by another
molecule results in quenching in the emission band. The
guenching of the emission band of the DNA-EB are often
referred to the competitive binding of the molecule via
intercalation or groove binding. In the emission spectral
measurements, to the constant concentration of FSds-
DNA (75 uM) solution pre-treated with 5 UM EB in Tris-
HCI, increasing amount of the compound (HDSB, 0-100
UM in DMSO) were added. The emission spectra of the
solutions were recorded in the wavelength range of 570-
750 nm upon irradiation at 526 nm. The quenching of the
emission band was followed and the quenching constants
(Ksv) was calculated from the Stern-Volmer equation
given below:

FO=F = 1 + KSV[Q]

Where; FO: emission intensity of DNA-EB in the
absence of HDSB, F: emission intensity of DNA-EB in the
presence of HDSB and [Q]: the total concentration of
HDSB.

Bsa Binding Studies

The bovine serum albumin (BSA) properties of the
homo-disulphide Schiff base compound (HDSB) was
investigated by florescence spectral measurements [22].
The emission spectra of BSA (2.5 uM) solution in Tris-HCI
buffer (pH = 7.4) were recorded in the range of 320-500
nm (Aexc: 280 nm) upon incremental addition of HDSB (0-
100 uM in DMSO). For each measurement, the mixtures
were shaken and stands for 20 min at three different
temperatures (288, 300 and 310 K). Concentration of BSA
was determined by using the molar absorption coefficient
of BSA at 279 nm (43824 mol-1Lcm-1). The quenching
constant of the emission band of BSA in the presence of
HDSB was calculated using Stern-Volmer equation (FO/F)
versus log [Q].
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X-ray crystallography

Single crystal X-ray crystallographic data for the homo-
disulphide Schiff base compounds (HDSB) were recorded
at 293(2) K on a Bruker APEX 2 CCD diffractometer using
Mo- Ko radiation (A= 0.71073 A). Data reduction was
performed using Bruker SAINT [23]. SHELXT was used to
solve and SHELXL to refine the structure [24, 25]. The
structure of the compound was solved by direct method
and refined on F? using all the reflections. The hydrogen
atoms bonded to carbon and oxygen atoms were inserted
at calculated positions using a riding model.

Results and Discussion

Chemistry

The reactions between the 2-aminothiophenol and
salicylaldehyde derivatives results in thiol Schiff base
compounds. However, thiol Schiff base compounds are
often susceptible to air oxidation that usually gave homo-
disulphide Schiff base derivatives [26]. Moreover, it was
reported that solvents can induce air oxidation of
thiophenols into and homo-disulphides [27]. A speculated
mechanism of conversion of the thiol Schiff bases to their
homo-disulphide derivatives through reaction with
oxygen have been proposed [26]. In this study, a homo-
disulphide Schiff base compound (HDSB) was directly
prepared by the condensation reaction of 2-
aminothiophenol and 2-hydroxy-4-(prop-2-yn-1-
yloxy)benzaldehyde in benzene. In the reaction, both
Schiff base condensation and oxidation of thiols into
disulphide occurred. The yellow-coloured homo-
disulphide Schiff base compound (HDSB) is soluble in
MeOH, EtOH, CHCI3, diethyl ether, THF, DMF and DMSO.
The structure of the compound was characterized by
common spectroscopic and analytical methods (FTIR, 1H
NMR and elemental analysis). Furthermore, the crystal
structure of the compound was also examined by single
crystal X-ray diffraction study. The FTIR spectrum of the
compound was carried out and spectral data are given in
the experimental section. The spectrum of the compound
is shown in Figure 1. The FTIR spectrum of the compound
showed peaks at 3274, 3060 and 2857 cm-1 due to the
n(C-H) stretching frequencies. In the spectrum, a relatively
weak band at 3400-3500 cm-1 range is due to the phenolic
group stretching’s n(O-H). The thiol Schiff base
compounds show the n(S-H) stretching frequency at 2500-
2600 cm-1 range[28]. In the spectrum of the synthesized
compound, no peak due to the n(S-H) group stretching
was observed and this is indicative of a stoichiometric
formation of homo-disulphide Schiff base compound in
the reaction [29]. Moreover, a weaker peak at 553 cm™
due to the v(S-S) stretching frequency confirms the homo-
disulphide structure. In the spectrum of the compound, a
relatively weaker peak at 2115 cm™ can be assigned to the
alkyne group v(C=N) on the phenol ring [30]. The IR
spectrum of the compound displayed a strong peak at
1606 cm™ and this peak is assigned to the which could be
due to v(C=N) stretching frequency. The FTIR spectral data
of the homo-disulphide compound are similar to those of

similar homo-disulphide Schiff base compounds reported
in literature [12].

The 'H NMR spectrum of the compound was recorded
in CDCls and the obtained data are presented in the
experimental section. The spectrum of the compound
displayed a signal at 13.45 ppm due to the phenolic OH
protons. The presence of the signal due to the phenolic
OH is indicative of enolic structure in solution. The
azomethine proton (HC=N) resonance appears as a singlet
at 9.05 ppm. The aromatic protons of the compounds
were observed as multiplets at 7.80-6.55 ppm range. In
addition, sharp signals at 4.63 and 2.54 ppm are assigned
to the O-CH: and terminal acetylenic C=CH protons.
Integration values in the spectrum is in well agreement
with the proposed structure.
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Figure 1. FTIR spectrum of the homo-disulphide Schiff
base compound (HDSB)

Molecular Structure of Homo-Disulphide Schiff
Base Compound (Hdsb)

Single crystals suitable for X-ray diffraction studies
were obtained by recrystallization of the compound from
chloroform solution. The definite structure of the
compound was obtained from X-ray diffraction study. The
X-ray refinement values and other crystallographic data
obtained from X-ray diffraction studies of the compound
are presented in Table 1. The structure of the compound
was solved in the triclinic unit cell and P-1 space group.
Molecular structure of the compound obtained from X-ray
study is given in Figure 2. The disulphide bond (S-S) in the
molecule form by the dimerization of two identical thiol
units. The S1-S2 disulphide bond in dimeric molecule has
a distance of 2.0215(10) A (Table 2), which is very close to
the S-S single bond distance observed in reported similar
structures [12]. The N1-C10 and N2-C23 imine bond
distances are 1.271(3) and 1.282(3) A, respectively, and
these distances are within the expected C=N double bond
distance [31]. In addition, 02-C6 and 03-C25 distances
have characteristic C-O single bonds. The propargyl
groups (C1-C2-C3 and C30-C31-C32) in the phenolic rings
in the compound have an approximate linear geometry.
The bond lengths of the C1-C2 and C31-C32 alkyne groups
in the propargyl group are 1.160(4) and 1.153(4) A,
respectively, showing a C=C triple bond character. The
phenolic groups (O2H and O3H) in the compound made
intramolecular hydrogen bonds (02-H---- N1 and O3-H---
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N2) with the imine bond nitrogen atoms (N1 and N2). In
addition, phenolic groups interacted weakly with the
sulphur atoms (02-H----S1 and O03-H--S2) in the
disulphide bond.

“c32
Figure 2. Molecular structure of the compound with atom
numbering (thermal ellipsoid 50% probability).
Hydrogen bonds are shown as dashed lines.

Figure 3. m-m interactions in the structure of the
compound

When the data obtained from the X-ray diffraction
studies of the compound were examined, it was
determined that there were repeated m-m interactions
between the molecules. One edge of the phenol and
benzene rings in the compound formed head-tail type n-nt
interactions with the same edge in the neighbouring
molecule (Figure 3). In addition, weak intermolecular C-
H:---O, C-H---:S and C-H-:--1t interactions ensured the
stability of the crystal lattice. The packing diagram of the
molecule showing the n-it stacking interactions is given in
Figure 4.

Figure 4. Packing diagram of HDSB

Table 1. Single crystal X-ray crystallographic data for the
compound

Molecular formula C32H24N204Sz

Molecular weight (g/mol) 564.65

Temperature/K 298.0

Crystal system Triclinic

Space group P-1

a/A 10.8703(11)

b/A 12.2621(11)

c/A 13.2290(9)

a/° 107.894(7)

B/ 91.944(7)

v/° 115.300(9)
Volume/A3 1488.8(3)

z 2

Crystal size/mm3 0.15x0.13x0.11
Irradiation Mo-Ka (A =0.71073)

12448

6550 [Rint = 0.0317, Rsigma = 0.0644]
R1=0.0521, wR; = 0.1191
R1=0.0953, wR; = 0.1426
2171343

Refl. collected
Independent refl.

Final R indexes [I>=20 (I)]
Final R indexes [all data]
CCDC

Table 2. Bond distances for the Schiff base compound (A)

S(1)-S(2) 2.0215(10) C(4)-C(5) 1.382(3) C(18)-C(19) 1.373(4)
S(1)-C(16) 1.778(2)  C(4)-C(9)  1.392(3) C(19)-C(20) 1.383(4)
S(2)-C(17) 1.780(3)  C(5)-C(6)  1.370(3) C(20)-C(21) 1.386(4)
0(1)-C(3) 1.426(3)  C(6)-C(7)  1.417(3) C(21)-C(22) 1.385(3)
0(1)-C(4) 1.367(3)  C(7)-C(8)  1.389(3) C(23)-C(24) 1.450(3)
0(2)-C(6) 1.343(3)  C(7)-C(10) 1.446(3) C(24)-C(25) 1.398(3)
0(3)-C(25) 1.342(3)  C(8)-C(9)  1.370(3) C(24)-C(29) 1.399(3)
0(4)-C(27) 1.369(3)  C(11)-C(12) 1.391(3) C(25)-C(26) 1.383(3)
0(4)-C(30) 1.405(3)  C(11)-C(16) 1.391(3) C(26)-C(27) 1.379(3)
N(1)-C(10) 1.271(3)  C(12)-C(13) 1.374(4) C(27)-C(28) 1.388(3)
N(1)-C(11) 1.413(3)  C(13)-C(14) 1.376(4) C(28)-C(29) 1.369(3)
N(2)-C(22) 1.412(3)  C(14)-C(15) 1.379(3) C(30)-C(31) 1.466(4)
N(2)-C(23) 1.282(3)  C(15)-C(16) 1.385(3) C(31)-C(32) 1.153(4)
C(1)-C(2) 1.160(4)  C(17)-C(18) 1.378(3)

C(2)-C(3) 1.463(4)  C(17)-C(22) 1.402(3)

UV-Vis Absorption and Photoluminescence
Properties

The UV-Vis absorption and emission properties of the
compounds were investigated in solution medium. The
effect of the solvent on the absorption and emission
properties were examined in different solvents (diethyl
ether, chloroform, methanol and dimethyl sulfoxide). The
absorption spectra and emission spectra of the compound
are given in Figure 5. In methanol, the compound shows
two well separated absorption bands in the range of 260-
420 nm. The first band at 260-300 nm range (Amax: 287 nm)
can assigned to the m-rt* electronic transition due to the
n-electrons in the structure of the compound. The latter
band with higher absorbance values was seen at 306-420
nm range (Amax: 341 nm) and this electronic absorption
were assigned to the m-m* and n-m* transitions. Two
separated absorption bands were preserved when the
solvent was changed. However, depending on solvents,
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the absorption values and position of the bands showed
some shifts. The absorption bands of the compound
showed bathochromic shifts in chloroform and diethyl
ether. Moreover, the absorption values also increased
(hyperchromic effect). The bathochromic shifts in low
polar solvents (chloroform and diethyl ether) showed the
interactions of the solvent with apolar groups of the
compound. In DMSO, the absorption bands were also
shifted longer wavelengths. The photoluminescence
properties of the compound in the solutions were also
studied. The solution of the compound was excited with
the maximum absorption wavelength. The compound
exhibited emission band at 350-550 nm range. In dimethyl
sulfoxide and methanol, the compound showed an
emission band at 350-500 nm range (Aexc: 341 nm for
dimethyl sulfoxide and 335 nm for methanol). In
chloroform and diethyl ether, the compound exhibited
dramatically different emission properties. In diethyl
ether, the compound showed dual emission when
irradiated at 345 nm, two emission bands were observed
at 350-600 nm range. The first band with lower emission
intensity at 350-380 nm range (Amax: 365 nm) is narrow.
The second band was broad and observed at 380-600 nm
range. In chloroform solution, the compound showed
similar emission characteristic to that of diethyl ether
solution.
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e = Chloroform

+» e+ eve s Methanol

== == Dimethyl sulfoxide

0.4

Absorbance
(=]
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—

0
260 300 340 380 420 460 500
Wavelength (nm)
1200 4 — e
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1000 - e, == Dimethyl sulfoxide
800
=y
Z 600
3
= 400
200
0
300 400 500 600

Wavelength (nm)

Figure 5. Absorption and emission spectra of the HDSB in
different solvents (10° M)

Dna Binding Properties

DNA-targeting drugs are of great interest because the
cause of many types of cancer is associated with DNA
damage. There are many metal-organic and organic
structures interacting with DNA in the literature [7]. DNA-
targeted molecules interact with DNA in three modes
(intercalation between base pairs, groove bonding, and
electrostatic interactions). In order to examine the
interactions between homo-disulphide compound and
dsDNA synthesized within the scope of this study, UV-Vis
spectra were obtained by adding increasing
concentrations of FS-dsDNA to the compound solution.
The UV-Vis absorption spectra obtained at increasing DNA
concentrations of the compound are given in Figure 6. The
interaction of small molecules with DNA usually results in
a change in the UV-Vis absorption spectrum
(hyperchromic or hypochromic effect and red or blue
shift). The synthesized homo-disulphide compound
showed two absorption bands of m-nt* and n-nt* electronic
transitions in the 230-550 nm range. Addition of DNA at
increasing concentrations (constant compound
concentration) caused shifts in the absorption bands of
the compound and decreased absorbance values. While
no significant change was observed in the maximum
absorption wavelength in the 230-300 nm range in the
spectrum of the compound, the absorbance values
gradually decreased. On the other hand, with increasing
DNA addition, a noticeable red shift was observed in the
absorption band observed in the 330-530 nm range. In
addition, the addition of DNA caused a gradual decrease
in the absorption values of this band. The DNA binding
constant (Kv) of the HDSB compound was calculated
taking into account the change in the absorption band
(with the addition of DNA) observed in the 330-530 nm
range [32]. The compound had a DNA binding constant of
4.1 x 10* M* and showed lower DNA binding affinity than
ethidium bromide, a DNA intercalating molecule (K, = 1.4
x 106 M), It is thought that HDSB compound synthesized
according to this obtained binding constant value
interacts with DNA in minor groove binding mode. Also,
the DNA binding constant of HDSB compound is within the
range of minor groove binding agents reported in the
literature [33].

In order to further investigate the DNA binding mode
of the synthesized homo-disulphide Schiff base
compound, competitive DNA binding studies were carried
out with ethidium bromide (EB). As it is known, EB is a DNA
binding agent and interacts with DNA by intercalating. The
EB molecule is inserted between the DNA base pairs. The
DNA-EB complex formed by the interaction of EB with
DNA creates a characteristic emission in the range of 550-
800 nm when excited at 526 nm [34]. In the presence of a
second molecule that can intercalate with DNA close to or
better than EB, a competition for DNA binding is expected.
The decrease in the intensity of the emission band formed
by the DNA-EB complex is generally attributed to the
release of DNA-bound EB from the DNA-EtBr complex, the
excited state energy transfer, or the conformational
change of DNA [35]. The emission spectrum obtained by
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adding increasing concentrations of the synthesized
compound (HDSB) to the solution containing DNA-EB is
shown in Figure 7.
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Figure 6 Absorption spectra of HDSB, in 2 mM Tris—HCl/2

mM NaCl buffer at pH 7.1 upon the addition of
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Figure 7. The emission spectra of the FSdsDNA-EB
complex (75 uM) in the presence of various
concentrations (0-100 uM) of HDSB in 2 mM Tris-HCl
buffer (pH 7.1). Stern-Volmer plot of fluorescence
titrations of HDSB with FSASDNA. (Aexc: 526 nm).

As seen in Figure 7, DNA-EB emission intensity
decreased with HDSB addition and showed fluorescence
qguenching effect. This decrease observed in the
fluorescence spectrum does not clearly show the
intercalation of the compound with DNA, but confirms
that it exhibits significant interaction with DNA. The slope
of the lo/I versus [concentration] graph obtained from the
Stern-Volmer equation gives the quenching constant Ksv.
The nonlinearity of the plot of /o/I versus [concentration]
suggests that emission quantification occurs through both
dynamic and static damping mechanisms [36]. The fact
that HDSB compound showed almost linear damping
effect in the range of 20-100 puM indicates that the
damping mechanism is static [36]. The Ksv value for the
compound calculated from the Stern-Volmer equation is
1.02 x 10* M1, which is close to some compounds that
competitively bind to DNA with ethidium bromide.

Bsa Binding Properties

In addition to many important physiological
functions of biomolecules such as serum albumins, they
have very important roles in the transport and
metabolism of many endogenous and exogenous
compounds in metabolism. Due to its structural
similarity to human serum albumin, bovine serum
albumin (BSA) is the most studied protein for the
investigation drug-protein interactions. Fluorescence
spectroscopy is one of the most commonly used
methods to investigate the interaction of small
molecules with proteins. BSA is a fluorescent due to the
presence of the amino acid residues such as
phenylalanine, tyrosine and tryptophan. The
interaction of BSA with small molecules generally
results in a reduction in emission intensity
(fluorescence quenching) [37]. BSA solution shows an
emission band in the range of 320-400 nm when
irradiated at 280 nm. The gradual addition of
synthesized homo-disulphide Schiff base (HDSB) to the
BSA solution causes an obvious decline in the emission
band (Figure 8) showing the interactions of HDSB with
BSA. With the increase of HDSB, a linear decrease in the
emission intensity of BSA was observed. On the other
hand, in the presence of HDSB, a new emission band
appeared at 420-500 nm range (Aexc: 280 nm). The
formation of the new band is due to the emission
characteristic of HDSB and the emission characteristic
of the HDSB was discussed in section 3.3. The
quenching constant (Ksv) was calculated using the
Stern—Volmer equation [38]. The quenching constant
(Ksv) was found to be 1.88x10° M™%, showing significant
BSA-HDSB interaction.
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Figure 8 Emission spectra of BSA (Aexc: 280 nm, Aem: 362
nm) in the presence of increasing amounts of HDSB
(0-100 uM in DMSO). Stern-Volmer plot for HDSB with
BSA protein

Conclusion

A homo-disulphide Schiff base compound (HDSB) was
prepared and its DNA/BSA binding properties were
investigated. The crystal structure of the compound was
determined by single crystal X-ray diffraction experiment.
The synthesised compound showed binding affinities
towards both DNA and BSA. The spectral measurements
suggested that the compound can be considered as a new
DNA minor groove binding agent.
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