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Abstract

The single crystal of synthesized (2E)-3-(2, 6-dichlorophenyl)-1-(4-methoxyphenyl) prop-2-en-1-one is characterized by
FT-IR, UV-visible, "H NMR, HRMS techniques. The molecular structure was elucidated by using single-crystal X-ray dif-
fraction technique. The title compound crystallizes in the orthorhombic crystal system of P-2, 2, 2, space group where
the unit cell parameters are a=6.4704 (4) A, b=12.9304 (8) A, c=16.7181(11) 10\, a=90° F=90° y=90°and Z=4.The
molecular geometry, vibrational frequencies (FT-IR) of title compound have been calculated using the DFT/(B3LYP)
method with 6-311++ G (d, p) basis set and compared with the experimental data which shows good agreement. TD-
DFT approach is used to compute the UV-visible spectrum. The HOMO-LUMO energy gap, experimentally (4.1096) and
theoretically calculated (4.09096) are nearly same. The chemical reactivity parameters have also been studied. The results
obtained from the DFT analysis show good agreement with experimental data. The synthesized compound was also
screened for antimicrobial activity and it shows moderate antimicrobial activity.

Graphic abstract (2E)-3-(2,6-dichlorophenyl)-1-(4-methoxyphenyl)prop-2-en-1-one is prepared and characterize with
single crystal diffraction technique. The properties were theoretically and experimentally studied and results show good
agreement. Synthesized compound possesses moderate antimicrobial activity against selected pathogens for study.
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1 Introduction

Chalcones are open-chain Flavonoids in which the two
aromatic rings are joined by a three-carbon chain [1].
They display a wide range of pharmacological proper-
ties, such as antibacterial [2], antifungal [3], antimuta-
genic [4], antimitotic and antiproliferative [5], antitumor
[6], antioxidant [7], anti-inflammatory [8], antimalarial [9,
10], antileishmanial activity [10], antitubercular [11] and
anti-diabetic [12]. Chalcones have attracted much atten-
tion for past decades due to the application as marine
biofouling preventing agent [13], fluorescent probes
[14] as conductive organic solar cells [15] and sweeten-
ing agent [16]. They are also useful in materials science
fields such as nonlinear optics [17], optoelectronics [18],
electrochemical sensing [19], Langmuir films and pho-
toinitiated polymerization [20]. Because of the signifi-
cant applications of chalcones here, we report the crystal
structure of (2E)-3-(2, 6-dichlorophenyl)-1-(4-methoxy-
phenyl) prop-2-en-1-one. The compound was crystal-
lized and its final structures were confirmed after dif-
fracting this on single-crystal X-ray diffractometer. Along
with this, we also report a combined experimental and
theoretical analysis of molecular structure, vibrational
and electronic spectra of the title compound. For the
theoretical analysis of the title compound, density func-
tional theory (DFT) calculations have been performed

SN Applied Sciences

A SPRINGERNATURE journal

at B3LYP functional and 6-311++ G (d, p) basic set com-
bination. The TD-DFT procedure is used to compute
UV-visible spectral properties. In addition to this, the
FMOs, electronic transition, global chemical reactivity
descriptors are studied. The title molecule screened for
antimicrobial activity.

2 Experimental
2.1 Material and physical measurement

The melting point is determined in open capillaries
and is uncorrected. The purity of the compound was
checked by TLC using silica gel-G coated Aluminum
plates and spot visualize under UV radiation. FT-IR spec-
trum was recorded on Shimadzu spectrometer using KBr
pellets. "H NMR spectrum was recorded on a Brucker
Avance Il 500 MHz spectrometer using TMS as an Inter-
nal Standard. The electronic absorption spectrum of the
title compound was recorded at room temperature in
dichloromethane solution on a Shimadzu UV-Vis spec-
trometer working at 200-800 nm. High-resolution mass
spectrometry analysis was conducted by using the ESI
mode on Bruker Impact Il UHR-TOF MS instrument.
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2.2 Synthesis and crystal growth

Synthesis of (2E)-3-(2, 6-dichlorophenyl)-1-(4-methoxyphe-
nyl) prop-2-en-1-one A mixture of 4-methoxy acetophe-
none (1 mol) and 2, 6-dichlorobenzaldehyde (1 mol.) was
dissolved in ethanol (15-20 mL) and 5 mL of KOH (20%)
was added to the solution dropwise with stirring at room
temperature and continue the stirring further for 4 h. The
obtained product was filtered, washed with water, dried
and recrystallized from ethanol. Crystals suitable for X-ray
diffraction study were obtained by a slow evaporation
technique using ethanol as solvent.

Yield: 92%; melting point: 182 °C; UV-Vis (A5 NM,
dichloromethane): 308; FT-IR (KBr, cm™): 3076 (aromatic
C-H), 2841 (C-H), 1656 (C=0), 1585 (C=C) 1508 (aromatic
C=C), 713 (C-Cl); "H NMR (500 MHz, CDCl;, 8/ppm): 8.04
(d, 2H, J=7.5 Hz), 7.85 (d, 1H, J=15.6 Hz), 7.68 (d, 1H,
J=15.6 Hz), 7.39 (d, 2H, J=8 Hz), 7.23(t, 1H, J=8 Hz), 6.9
(d, 2H, J=7.5 Hz), 3.82 (s, 3H); calculated mass (m/z) for
C,6H1,0,C1,:307.0292 [M + H]*; HR-MS (m/z): 307.0287
[M+H]* (Scheme 1).

2.3 X-ray data collection and refinement

The single crystal XRD data were collected on a Bruker
D8 Venture diffractometer. Measurements were per-
formed at 273 (2) K temperature using graphite mon-
ochromatic Cu-K, radiation (A=1.54178 A). The crys-
tal structure was solved by using direct methods of
SHELXS-14/5 and refined by full-matrix least-squares
refinement methods based on F2 with SHELXL-17/1
program [21]. All non-hydrogen atoms were refined ani-
sotropically. The molecular graphics were drawn using
Ortep-3 programs [22]. The crystallographic data and
refinement parameters are given in Table 1 and a selec-
tion of bond lengths and angles are shown in Table 2.

2.4 Computational details
The DFT calculations were performed using Gaussian W

(03) program package [23]. The molecular geometries
were optimized in the ground state by using B3LYP [24, 25]

Scheme 1 The synthetic route o)
of the title compound

Table 1 Crystal data and structure refinement for the title com-

pound

Crystal parameters

1

Empirical formula
Formula weight
Temperature (K)
Wavelength (A)
Crystal system
Space group
a(A)

Y ()

Volume (A3)

Z

DCaIc. (Mg/m3)

Absorption coefficient (mm™")

F (000)

Crystal size (mm?)

Theta ranges for data collection (°)
Index ranges

Reflections collected
Independent reflections
Completeness to theta
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices [I>20 (I)]
Rindices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole, e A3

Ci6 H12CLO,
307.16

273(2)

1.54178
Orthorhombic
P2,2,2,
6.4704 (4)
12.9304 (8)
16.7181(11)

20

920

920

1398.72(15)

4

1.459

4.156

632
0.302x0.100x0.020
4.322 t0 66.667

-6<h<7,-15<k<15,
-19<1<19

8850

2382 [R (int.)=0.0571]
66.667°,97.5%
Full-matrix least-squares on F?
2382/0/183

3.229

R,=0.1216, wR,=0.1575
R,=0.1230, wR,=0.1577
0.164 (13)

0.0017(14)

0.860 and —0.637

exchange-correlation functional and 6-311++ G (d, p) basis
set. The Vibration frequency was calculated for optimized
structure in the gas phase with the same level of theory.
The DFT calculated vibrational frequencies are found to
be higher than experimental vibration, to overcome this
we scale the calculated frequencies by scaling factor 0.96

cl o 0
H KOH =
——_ 1
cl T >0 cl

2 3

Cl
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Table 2 Selected experimental

- . Bond? Bond length [A] Bond? Dihedral angle []
and theoretical geometrical
parameters of title compound Experimental  Calculated Experimental  Calculated
Cl(1)-C(9) 1.758(8) 1.7583 C(1)-0(1)-C(14) 117.8(6) 118
Cl(2)-C(o0D) 1.746(8) 1.76 C(12)-C(4)-C(3) 118.4(7) 117.9
O(1)-C(1) 1.374(9) 13574 C(12)-C(4)-C(5) 123.2(7) 124.1
0O(1)-C(14) 1.431(10) 1.4246 C(3)-C(4)-C(5) 118.3(7) 117.8
0(2)-C(5) 1.221(9) 1.2243 C(6)-C(7)-C(8) 128.0(9) 127.3
C(4)-C(12) 1.393(11) 1.4065 C(9)-C(8)-C(00D) 114.5(8) 1153
C(4)-C(3) 1.394(10) 1.40 C(9)-C(8)-C(7) 119.4(8) 119.3
C(4)-C(5) 1.494(11) 1.401 C(00D)-C(8)-C(7) 125.9(8) 125.9
C(7)-C(6) 1.330(11) 1.3399 C(1)-C(2)-C(3) 119.8(8) 119.5
C(7)-C(8) 1.470(12) 1.4699 C(10)-C(11)-C(00D)  120.0(8) 119.8
C(8)-C(9) 1.398(11) 14125 C(7)-C(6)-C(5) 119.9(9) 119.8
C(8)-C(00D) 1.403(11) 1411 0(2)-C(5)-C(6) 120.8(8) 120.6
C(2)-C(1) 1.378(11) 1.3574 0(2)-C(5)-C(4) 120.8(7) 120.5
C(2)-C(3) 1.389(10) 1.3885 C(6)-C(5)-C(4) 118.4(8) 1189
C(11)-C(10) 1.374(10) 1.3847 C(2)-C3)-C(4) 120.8(7) 121.6
C(11)-C(00D) 1.389(11) 1.3909 C(11)-C(00D)-C(8) 122.5(7) 1224
C(6)-C(5) 1.495(11) 1.4927 C(11)-C(00D)-Cl(2)  116.3(6) 116.1
C(1)-C(13) 1.388(11) 1.4011 C(8)-C(00D)-Cl(2) 121.1(7) 121.3
C(10)-C(00J) 1.383(11) 1.39 C(2)-C(1)-0(1) 123.4(8) 124
C(12)-C(13) 1.381(10) 1.3846 C(2)-C(1)-C(13) 120.1(8) 115.3
C(00J)-C(9) 1.374(11) 1.3884 O(1)-C(1)-C(13) 116.5(7) 115.8
C(11)-C(10)-C(00J) 119.9(8) 120.2
Torsional angle [°] Experimental  Calculated  C(4)-C(12)-C(13) 120.9(7) 121.1
C(5)-C(6)-C(7)-C(8) 175(8) 178.8 C(1)-C(13)-C(12) 119.9(7) 120.15
C(9)-C(00J)-C(10) 118.8(8) 119.22
C(00J)-C(9)-C(8) 124.4(8) 123.1
C(00J)-C(9)-ClI(1) 116.5(6) 117
C(8)-C(9)-Cl(1) 119.2(7) 119.6

@Atom-numbering scheme Fig. 1a is used

[26] for better agreement with experimental values. None
of the predicted vibrational frequencies has an imaginary
frequency. The vibrational band assignments were made
using the Gauss View 4.1.2 molecular visualization pro-
gram [27]. The time-dependent density functional theory
(TD-DFT) [28] was performed to obtain electronic absorp-
tion spectra at B3LYP/6-311++ G (d, p) level of theory in
a vacuum of the optimized structure in the ground state.
From Homo Lumo energies, global reactivity parameters
were calculated with the help of the standard equation to
investigate the reactivity and stability of the compound.

3 Results and discussion

3.1 Crystal structure and optimized structure analysis

The molecular crystal and optimized structure of the
title compound are shown in Fig. 1a, b. This compound
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crystallizes in the orthorhombic crystal system of P-2,

2, 2, space group where the unlt cell parameters are
a= 64704( )A b=12.9304 (8) A c=16.7181 (1 )A
a=90° B=90° y=90° and Z=4. The numbering of
atom considered from the crystal structure (Fig. 1a). The
methoxy substituted groups around the phenyl rings
are almost planar. The molecular structure of the title
compound (Fig. 1a) shows the methoxy substituent
[O(1)] at the para position of one ring [C(1)-C(13)] and
dichloro substituent atoms [CI(1) and CI(2)] at the ortho
position of another ring [(C8)-C(00d)]. In the title com-
pound, two aromatic rings exhibit non-planar geometry
and it is due to the presence of two chlorine atoms on
one phenyl ring. The selected geometrical parameters
are listed in Table 2. The experimental C5-C6-C7-C8
torsion angle 175 (8)° and calculated observe at 178.8
(°), confirms the molecule exhibits an E configuration
concerning the C6=C7 double bond. The presence of
the a-B-unsaturated ketone is indicated by the shorter
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experimental 02-C5 [1.221 (9) Al and C6-C7 [1.330
(11) A] bond lengths as seen in Table 2. The calcu-
lated 02-C5 and C6-C7 bond lengths are found to be
1.2243 A and 1.3399 A respectively for B3LYP. The experi-
mental C-C bond length can be observed between 1.495
and 1.33 10\, calculated ones were between 1.4927 and
1.3399 A (B3LYP). Experimental sp3 C-O bond length
is observed between 1.4246 and 1.3574 J’x, calculated
ones were detected at 1.367-1.335 A (B3LYP).The aver-
age C-Cl bond lengths of 1.732 A and found within the
expected range all bond lengths and angles are within
the normal ranges and compared with previously
reported structures of chalcones [29-31].

3.2 Mulliken atomic charges

Mulliken atomic charges calculated and reported in
Table 3. Mulliken atomic charge calculation has an impor-
tant role in the application of quantum chemical calcu-
lations to Molecular system because of atomic charge
effects dipole moment, electronic structure and some
other properties of the molecular system [32, 33]. As indi-
cated in Table 3, the C; atom carries the largest positive
charge (1.852333) among the other carbon atoms, there-
fore, expected to be the site for nucleophilic attack in the
title compound. However, Cy and C;, atoms carry the high-
est negative charge — 1.353074, — 1.240575, respectively
amongst all carbon atoms. However, except hydrogen Hg
all hydrogen carries a positive charge.

Fig. 1 a Molecular structure (a)
of the compound with a 50%
ellipsoids probability with the
atomic numbering scheme. b
Optimized structure of (2E)-
3-(2,6-dichlorophenyl)-1-(4-
methoxyphenyl) prop-2-en-
1-one

(b)

Table 3 Mulliken atomic charges for title compound at B3LYP/6-
311++ G (d, p) level

Atom Charge Atom Charge

1cl 0.610822 17C 0.037376
20l 0.558039 18H 0.191224
30 —0.147904 19C -0.623943
40 —0.233380 20H 0.168847
5C 1.852333 21C —-0.319253
6C 0.221456 22H 0.155815
7C —0.232553 23H 0.178752
8H —0.084901 24 H 0.155976
9C —-1.353074 25C —0.336931
10H 0.228569 26 C —0.485683
11C —1.240575 27H 0.215706
12H 0.116248 28C 0.322931
13C —0.005765 29C 0.227336
14C —0.720658 30H 0.203778
15C 0.533903 31C —0.593436
16 H 0.194056 32H 0.204888

3.3 FT-IR spectrum analysis

The FT-IR spectrum has been recorded in the region of
4000-500 cm™ (solid phase) and the spectrum is shown
in Fig. 2a. The calculated vibrational spectrum in the
gas phase is shown in Fig. 2b. The molecule possesses
C1 symmetric. There are 32 atoms in title molecule
corresponding 90 fundamental modes of vibrations
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Fig.2 a Experimental FT-IR spectrum of the title compound. b Simulated FT-IR spectrum of the title compound in the gas phase

calculated at B3LYP/6-311++ G (d, p) level. Some of the
theoretical and experimental vibrations with intensity
and their assignments are represented in Table 4. The
carbonyl stretching vibrations in Chalcones generally
appear in the region 1750-1600 cm™' [29]. We assign
carbonyl stretching, vibration in the experimental
spectrum at 1656 cm™' and theoretically at 1650 cm™.
These values agree with previously reported values of
Chalcones derivatives [30, 31]. The C-H stretching vibra-
tions of aromatic and vinyl groups were normally seen
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in the region above 3000 cm™ [34]. These vibrations are
calculated in the range of 3097-3073 cm™' and experi-
mentally it observed at 3076 cm™' as a mixed vibrational
band. In-plane and out of plane C-H bending vibrations
aromatic ring and vinyl group observe at 1255, 900,
829, 775 cm™ (Table 4) and calculated at 1267, 877,
814,790 cm™. In the previously reported literature on
Chalcones derivatives stretching frequency of the C=C
of enone, part was observed at 1592 cm™' and calcu-
lated at 1588 cm™' [30]. Here in the title molecule, this
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Table 4 Selected experimental

- RS Selected Calculated (scaled) Calculated Experimental Assignment

a”‘?' theoretical V|bra?t|onal mode no. frequenciesincm™ IRintensity frequencies

assignment for the title )

compound calculated at

B3LYP/6-311++ G (d, p) level 90 3097 521 - V gym CH (Ring b) +V ) (7)C-(8)H (C=C)
89 3082 291 - V oym CH (Ring a)
88 3080 11.88 - V oym CH (Ring b)
87 3077 0.36 - V 4eym CH (Ring a)
86 3073 321 3076 V gym CH (Ring b) +v ¢, (7)C(-8)H (C=C)
85 3065 0.17 - V a5ym CH (Ring b)
84 3059 7058 - V a5ym CH (Ring b)
83 3056 2.72 - Vasym CH (Ring a)
82 3037 1.72 - Vym (9)C-(10)H (C=C)
81 3013 20.93 - V asym CH3
80 2951 31.59 - V asym CHs
79 2891 64.93 2841 Vym CH,4
78 1650 138.98 1656 vC=0
77 1589 313.86 1585 v C=C
76 1568 260.98 - v C=C (Ring b)
75 1551 12.62 - v C=C (Ring a)
74 1537 1.33 - v C=C (Ring b)
73 1522 32.86 1508 v C=C (Ring a)
72 1479 43.32 - v C=C (Ring b)
71 1443 47.89 - CH; asym. def
70 1433 9.81 - CH; asym. def
69 1417 3.70 1421 CH; sym. def
68 1402 43.10 - CH; sym. def
67 1452 56.32 - B CH (Ring a)
66 1389 4.34 - B CH (Ring b)
65 1314 136.97 - B CH(C=Q)
62 1267 28.95 1255 B (7)C-(8)H (Ring b) + B CH (Ring b)
60 1236 346.34 1219 v (14)C-(30)0
59 1195 136.47 1166 vC-C
49 1013 34.97 1014 v (30)0-(21)C
47 977 46.63 977 y CH (C=Q)
46 970 37.42 - y CH (ring b)
45 951 0.77 - y CH (ring a)
42 877 7.81 900 y CH (C=C)
39 814 36.10 829 y CH (ring b)
37 790 0.07 775 y CH (ring b)
33 729 12.02 713 vC-(1)d

v stretching, asym asymmetric, sym symmetric, def deformation, 8 in-plane bending, y out of plane

bending, p rocking, I torsion

vibration is computed at 1589 cm™' and experimentally
shown at 1585 cm™'. The aromatic C=C stretching vibra-
tion for the title compound observed at 1508 cm~' and
theoretically assign at 1522 cm™'. Out of plane bending
vibration at 977 cm™' indicates the Trans geometry of alk-
ene. In the present study, C-Cl stretching vibrations were
observed at 713 cm™' and calculated at 729 cm™'. The
peaks due to asymmetric and symmetric methyl stretch-
ing modes commonly observed at 2965 and 2880 cm™'

Table 5 The excitation energy (eV), oscillator strength, wavelength
(nm) calculated using TD-DFT method in vacuum and experimental
wavelength in dichloromethane solvent

Theoretical Experimental F (oscilla- Excitation
absorption A absorption A tor strength) energy (eV)
(nm) (vacuum) (nm) (in dichlo-  (vacuum) (vacuum)
romethane)
337 - 0.4422 3.6772
301 308 0.2468 4.1096
SN Applied Sciences
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Fig.3 a Simulated UV-visible absorption spectra for the title compound computed at B3LYP/6-311++ G (d, p) level of theory in vacuum. b
The experimental UV-visible absorption spectra for the title compound in dichloromethane

[35]. The methyl group stretching vibrations calculated
in the range of 3013-2891 cm™' are shown in Table 4.
In experimental FT-IR, symmetric stretching vibration
mode of the methyl group is observed at 2841 cm™".
Asymmetric and symmetric deformation of methyl group
normally appears in the region of 1465-1440 cm™' and
1390-1370 cm™" respectively [36, 37]. In the present case
methyl group deformation calculated at 1417 cm™'and
observe at 1421 cm™".
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3.4 Electronic spectra analysis

The electronic transitions in the UV-visible spectrum of
title compound have been studied by the time-depend-
ent density functional theory (TD-DFT) where allowed
transitions are calculated in the gas phase. The electronic
absorption spectrum of title molecule recorded experi-
mentally in dichloromethane (DCM) solvent. The calcu-
lated electronic transitions of high oscillatory strength,
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LUMO

AE=4.09096 eV

HOMO

Fig.4 The HOMO-LUMO plot of title compound obtained at B3LYP/6-311G++ (d, p) level

wavelength and experimentally determined wavelength
are given in Table 5. Simulated spectrum is illustrated in
Fig. 3a and experimental in Fig. 3b Computed UV-vis-
ible spectrum exhibited two intense allowed transitions
at A max=337 nm, f=0.4422 and A=301 nm, f=0.2468.
Which have corresponded to the experiment A max value
of 308 nm. The observed peak in theoretical spectra indi-
cated redshift as compared with experimental ones, so
the assigned bands were characterized by (n — m*) and
(m— m*) transitions. In HOMO, a m bonding electron is
spread over phenyl ring, carbonyl oxygen atom and C=C

Table 6 Global chemical reactivity indices for the title compound
calculated at B3LYP/6-311G++ (d, p) level

Molecular properties B3LYP/6-311++ G(d,p)

ELumo (V) —2.466711
Enomo (€V) —6.55767
AE=E ymo—Enomo (€V) 4.09096
Electron affinity (A) 2.46671
lonization energy (1) 6.55767
Global hardness (n) 2.04548
Chemical softness (S) 0.48888
Electronic chemical potential (u) -4.51219
Global electrophilicity index (w) 4.97654

moiety. In LUMO, electrons it is spread to the entire mol-
ecule except for the methyl group.

3.5 HOMO-LUMO and global chemical reactivity
descriptor

The highest occupied molecular orbital (HOMO) and the
lowest occupied molecular orbital (LUMO) are called Fron-
tier molecular orbitals (FMOs). The HOMO, LUMO energy
value and energy gap values for title compound were com-
puted at TD-DFT/ B3LYP/6-311++ G (d, p) level of theory
in the gas phase. The HOMO-LUMO Plot for the title com-
pound in the gas phase is shown in Fig. 4. The HOMO rep-
resents the ability to donate electrons, whereas LUMO as
an electron acceptor [38]. The computed gas phase HOMO
and LUMO energies are — 6.55767 eV and — 2.466711 eV
respectively, whereas the energy gap is found 4.09096 eV.
The quantum chemical parameters such as ionization
potential (I), electron affinity (A), chemical hardness (n),
chemical softness (S), electronic chemical potential (),
global electrophilicity index (w), are used to predict the
reactivity and stability of the compound. On the basis of
Koopman'’s theorem [39], all these parameters were calcu-
lated from HOMO-LUMO energy using Egs. 1-4 [40-43].

n=T50-A) (1)
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Table 7 Antimicrobial activity

Product Bacteri Fungi
of synthesized compound roduc actera ung!
Ec Bs St Sa An Af Ca
Compound 08 (25) 11(25) 08 (50) 07 (50) 13 (25) 10 (25) 10 (25)
Penicillin 15 (25) 17 (25) 13 (25) 13 (25) NA NA NA
Nystatin NA NA NA NA 16 (25) 14 (25) 13 (25)

Zone of inhibition expressed in mm, MIC values (mg/mL) is given in brackets, MIC>50 mg L’1l DMSO

and water as the solvent

Ec Escherichia coli, Bs Bacillus subtillis, Sa Staphylococcus aureus, St Salmonella typhi, An Aspergillus niger,
Af Aspergillus flavus, Ca Candida albicans

S=1/n )
n=-15H0+A) 3)
® = p?/2n @

where | and A are ionization potential and electron
affinity of the compound respectively (I=—¢g,0m0) and
(A=—¢ymo)- The HOMO, LUMO energies and global reac-
tivity parameters are listed in Table 6. From the calculation,
it was found that the title compound is kinetically stable
with the hardness value of 2.04548 eV. The chemical soft-
ness of 0.488 eV, the chemical potential of —4.51219 eV
and the electrophilicity index of 4.97654 eV suggest that
title compound possesses excellent chemical strength and
stability.

3.6 Antimicrobial activities of the synthesized
compound

The newly synthesized compound (2E)-3-(2,6-
dichlorophenyl)-1-(4-methoxyphenyl) prop-2-en-1-one
were screened for their antimicrobial activities in vitro
against Staphylococcus aureus, Bacillus subtillis, Escherichia
coli and Salmonella Typhi Pathogenic bacteria and three
fungi Aspergillus Niger, Aspergillus flavus, Candida albicans.
The activities of the titled compound were tested using
the agar diffusion method [44]. The antibiotic Penicil-
lin (25 pg/mL) used as a reference drug for antibacterial
activity and Nystatin (25 pg/mL) for antifungal activities.
The dimethyl sulphoxide (1% DMSO) was used a control
without compound.

The culture strains of bacteria were maintained on a
nutrient agar slant at 37 £ 0.5 °C for 24 h. The antibacterial
activity was evaluated using nutrient agar plate seeded
with 0.1 mL of respective bacterial culture stain suspen-
sion Prepared in sterile saline (0.85%) of 10° CFU/mL dilu-
tion. The well of 6 mm diameter was filled with 0.1 mL of
a compound solution of concentration 25 to 150 pg/mL
separately for each bacterial strain. All the plates were
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incubated at 37 £0.5 °C for 24 h. The zone of inhibition
of compound in mm was noted and minimum inhibitory
concentration (MICs) was noted.

For antifungal activity, all the culture strains of fungi
maintain on potato dextrose agar (PDA) slant at 27 £0.2 for
24-48 h till sporulation. Spores of strains were transferred
into 5 mL of sterile distilled water containing 1% Tween-80
(to suspend the spore properly). The spores were counted
by haemocytometer (1 0° CFU/mL). The sterile PDA plate
was prepared to contain 2% agar, 0.1 mL of each fungal
spore suspension was spread on each plate and incubated
at 27 +0.2 °Cfor 12 h. After incubation well prepared using
sterile cork borer and each agar well was filled with 0.1 mL
of compound solution at concentration 25 to 150 ug/mL.
The Plates were kept in the refrigerator for 20 min for dif-
fusion and then incubated at 27 £ 0.2 °C for 24-28 h. After
incubation, the zone of inhibition of the compound was
measured in mm along with standard and minimum inhib-
itory concentration (MICs) were noted.

The results of antimicrobial activity are given in Table 7.
From the result of antimicrobial data, the compound was
found moderately active against bacteria Subtillis, E. coli.
The Compound does not show promising activity against
all other Bacteria. The compound also exhibits moderate
activity against all fungi as compared to standard.

4 Conclusion

The title compound (2E)-3-(2,6-dichlorophenyl)-1-(4-
methoxyphenyl)prop-2-en-1-one has been synthesized
and characterized by IR, HR-MS, "H NMR method. Its three-
dimensional structure was obtained by single-crystal XRD.
The experimental and theoretical study confirmed that
the molecule exhibits an E configuration. Theoretically
calculated bond length, bond angle and A, (UV spec-
trum) show good agreement with experimental results.
The HOMO-LUMO energy gap is in good agreement
with experimental results. FT-IR spectra of the title mol-
ecule show good correlation with theoretically assigned
vibrational modes. The electronic spectral properties of
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the studied compound were calculated by the TD-DFT
method. The chemical reactivity parameters indicate that
the title compound possesses excellent chemical strength
and stability. The compounds exhibited moderate antimi-
crobial activity against bacteria B. Subtillis, E. coli and all
tested fungus as compared with their standards used.

5 Supplementary information

Crystallographic data are available on htttp://www.
ccdc.cam.ac.uk upon request quoting deposi-
tion number CCDC 1988019 for the (2E)-3-(2,
6-dichlorophenyl)-1-(4-methoxyphenyl)-prop-2-en-1-one.
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