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ABSTRACT

Two novel organic complex compounds were synthesized via solid — liquid equilibrium investigation of
organic systems; 2-chloro-4-nitrobenzoic acid — 2-hydroxybenzamide and 2-chloro-4-nitrobenzoic acid —
2-amino-5-bromopyridine and obtained their phase diagrams. In both the cases, their phase diagram study
showed that the formation of a complex compound in 1:1 molar ratio with congruent melting temperature.
The DSC Thermograms of SAMCNBA and ABPCNBA molecular complexes exhibited a melting
temperature endotherm at 416 K and 451 K, respectively. The thermal behaviour of molecular complex
has also been studied using TGA method. Spectral studies have supported the formation of complex
compounds. The PXRD of SAMCNBA and ABPCNBA provide further support for formation of new
compounds which are entirely different from their starting components. Both SAMCNBA and ABPCNBA
are fluorescence. The excess thermodynamic functions have been computed. The antibacterial study of
both the materials has been shown moderate bacterial growth inhibition activity. SAMCNBA shows the
good antibacterial activity against E. Feacalis and P. fluorescence bacteria.
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Highlights
e Two novel organic molecular complexes (SAMCNBA and ABPCNBA) have been synthesized.
Both molecular complexes have been formed in 1:1 molar ratio of its component.
Melting point of SAMCNBA and ABPCNBA have been found 416 K and 451 K, respectively.
SAMCNBA and ABPCNBA complexes show the better emission properties.
SAMCNBA and ABPCNBA show the good antibacterial activity against the growth of gram
positive bacteria E. faecalis, MIC values 12.20 pg mL™.
¢ SAMCNBA shows the good antibacterial activity against both gram positive bacteria (E. feacalis)
and gram negative (P. fluorescence)..

Keywords: Solid- liquid equilibrium, thermal property, powder X-ray diffraction, optical property,
antibacterial activity.

INTRODUCTION

The investigation of solid — liquid of organic systems has significant importance in the field of materials.
In last few decades, organic materials with aromatic ring skeleton have attracted much attention due to
their various promising properties such as optical [1-4] and non linear optical (NLO) [5-6] properties.
Organic materials are used in numerous applications such as organic light emitting diodes (OLEDs)
[3,4,7,8], organic solar cells and many more due to their light weight, solubility, low temperature
processability, high yield and low cost. The organic materials have given rise to numerous potential
applications for the development of manifold devices like electronic [9-10] optoelectronic [11]. Formation
of molecular complexes is easily possible due to intermolecular hydrogen bonding interaction between the
molecules of different organic compounds. These materials form an important class of compounds because
they are able to control the properties such as physicochemical and pharmaceutical of new compounds
without changing in the bonding of parent compounds.

Salicylamide has medicinal uses similar to aspirin and known to be a non-prescribed drug with analgesic,
antipyretic and anti-inflammatory properties [12]. In addition, hydroxybenzamides are also used as non-
active pharmaceutical components to design co-crystals which help to improve the solubility of the active
pharmaceutical ingredient.2-chloro-4-nitrobenzoic acid, an active pharmaceutical ingredient has been
potentially used in novel therapy for immunodeficiency (HIV) diseases as an antiviral and anticancer agent
[13-14] and has ability to participate as acidic donor and has maximum possibility of intermolecular
hydrogen bonding interactions with the acceptor component. As we know that aminopyridine and its
derivatives are also an important class of compounds that is why these compounds are used as starting
components to synthesize the new molecular complex in our study. Large number of pyridines and amides
co-crystallize with aromatic acid derivatives reported in the literature [15-22].

Herein, we report the synthesis of two novel organic complex compounds via phase diagram analysis. The
materials were characterized using several techniques such as by FTIR, NMR, DSC, TGA methods. UV-
Vis absorption and emission as well as powder X-ray diffraction studies have also been performed. To
study antibacterial activity of both molecular complexes, these were screened against Staphylococcus
aureus, Enterococcus feacalis and Pseudomonas florescence bacterial strains.

MATERIALS AND METHODS

Chemicals: The starting chemicals namely, 2-hydroxybenzamide (Salicylamide) 98%, 2-chloro-4-
nitrobenzoic acid 98% and 2-amino5-bromopyridine 98% were received from Sigma-Aldrich, Germany.
The materials were employed as received. The melting temperature of 2-hydroxybenzamide, 2-chloro-4-
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nitrobenzoic acid, 2-amino5-bromopyridine were determined using DSC method. The purity of each
component was assessed by comparing their melting temperatures with literature values.

Phase diagram study: The solid — liquid equilibrium of Salicylamide (1) — 2-chloro4-nitrobenzoic acid
(2) (SAM — CNBA) and 2-amino-5-bromopyridine (1) — 2-chloro-4-nitrobenzoic acid (2) (ABP — CNBA)
systems have been studied and their phase diagrams were obtained by using the traditional thaw-melt
method [23-24]. To prepare the series of solid binary organic mixtures of different compositions covering
the entire compositional range, the pure components were weighed using a four digit electronic balance
(Denver S1-234, Germany with accuracy +0.0002 g). Each binary mixture was taken in separate clean
glass test tube and the mouth of each test tube was sealed to prevent the environmental effect. The silicone
oil bath was maintained at about 5.0 °C above the melting temperature of higher melting component
present in the mixture, the mixtures were melted and homogenized properly followed by chilling in ice
cooled water. The process was repeated 3-4 times. The resultant materials were powdered using a clean
mortar-pestle. The melting temperatures of all the synthesized powdered materials were determined by
using a melting point apparatus (Toshniwal melting point apparatus) attached with a thermometer which
could read up to +0.5°C. During the melting temperature determination, the heating rate was kept slow i.e.
3-4°C per minute. A graph was plotted between melting temperatures and composition on y-axis and x-
axis, respectively.

Thermal Study (DSC and TGA): To determine the melting temperature and heat of fusion values of
synthesized complexes, parent components as well as their eutectics, differential scanning calorimeter
(DSC) was used. DSC profile was generated using Mettler DSC-4000 system. Temperature calibration was
performed by using indium metal as the standard. The test samples were accurately measured, 4-6 mg
were taken in aluminium pan and an empty pan was used as reference and heating rate was maintained at
10 °C min™. The values of enthalpy of fusion were found reproducible within £0.01 kJ mol™. The samples
were purged with a stream of flowing nitrogen throughout the experiment. Thermal stability of the
synthesized molecular complexes was studied by thermo gravimetric analysis (TGA) method. TGA was
performed using a Perkin-Elmer STA 6000 thermal analyser in the temperature range from 30 to 500 °C
and the heating rate was 10 °C/min. The samples were purged with a stream of flowing nitrogen throughout
the experiment.

IR and NMR: IR spectroscopy is an important spectroscopic tool to distinguish and characterize
hydrogen bonds because the vibrational modes are sensitive towards these types of interactions. The FTIR
spectra of Salicylamide, 2-chloro-4-nitrobenzoic acid, 2-amino-5-bromopyridine and complex compounds
have been recorded in the region 4000-400 cm™ using a Perkin Elmer FT-IR Spectrum, 1000 Infrared
Spectrometer at the room temperature. The test samples were pelletized in KBr. *H and **C NMR spectra
of SAM (1) — CNBA (2) system were recorded in the in CDCl; while ABP (1) — CNBA (2) system
recorded in DMSO as solvent, respectively, using JEOL AL300 MHz Spectrometer.

Powder X-ray diffraction: Powder X-ray diffraction patterns were recorded for the starting chemicals,
molecular complexes and their eutectics (E; and E;) using an 18 kW rotating (Cu) anode based Rigaku
powder diffractometer fitted with a graphite monochromator in the diffracted beam. The samples were
scanned from 10° to 70° with a scanning rate of 4° min™.

Optical study (UV-Vis absorption and Emission): UV-Vis absorption spectra of complex compounds as
well as starting compounds were recorded using JASCO V-670 absorption spectrophotometer in the region
(900-200 nm) in methanol solvent. Emission study of both the molecular complexes was performed and
recorded using Varian Cary Eclipse Fluorescence Spectrophotometer in solution medium.

Antibacterial studies: The newly prepared molecular complexes were screened for their antibacterial
activity against Staphylococcus aureus, Enterococcus feacalis and Pseudomonas florescence by dropping
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the samples each on a cultured sterile plate. The medium used in the experiment was prepared as: MHA
(Mueller Hinton Agar) 3.8% MHA and 1% agar powder and composition of MHA (Meat in fusion form
300gL™, Casein acid hydrolysate 17.50gL™, Starch 1.50gL™, Agar 17.00 gL™) in conical a flask and made
sterile by autoclaving. The petri glass plates were sterilised in a hot air oven. 20 mL prepared media
was poured in each plate in 90 mm diameter and waited for the media solidification after that the minimum
inhibitory concentration (MIC) of compounds was determined by dilution method. The sample compounds
were dissolved in fixed volume of DMSO solvent and diluted it serially with two fold dilution factor in
each dilution step. The lawn of bacteria is prepared in bacterial suspension of 0.5 Mac Fernald number (1.5
x 10° cfu). The plats were incubated at 37 °C for 2 h and dropped each dilution on plates and culture was
incubated again overnight and growth was monitored visually.

RESULTS AND DISCUSSION

Phase diagram: The experimental phase diagrams of both the systems namely, Salicylamide (1) — 2-
chloro-4-nitrobenzoic acid (2) and 2-amino-5-bromopyridine (1)-2-chloro-4-nitrobenzoic acid (2)
established by the melting temperature-compositions curves, have been shown in figs.1a, b, respectively.
In both the cases molecular complex has formed at 1:1 molar ratio and each complex having congruent
melting temperature. In the diagram of Salicylamide (1) — 2-chloro-4-nitrobenzoic acid (2) system, two
eutectics E; and E; are found at 0.210 and 0.790 mole fraction of Salicylamide (SAM), respectively, and
melting temperature of both eutectics are 399.0 K. On the other hand in the phase equilibrium diagram of
2-amino-5-bromopyridine (1) — 2-chloro-4-nitrobenzoic acid (2) system, eutectics E; and E, are observed
at 0.135 and 0.890 mole fraction of 2-amino-5-bromopyridine (ABP) component and melting temperature

is 404.0 K in both the cases.
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Fig 1. Phase diagram of a) Salicylamide (1) — 2-chloro-4-nitrobenzoic acid (2) system and b) 2-amino-5-
bromopyridine (1) — 2-chloro-4-nitrobenzoic acid (2) system

Thermal study: The DSC curves of Salicylamide (1) — 2-chloro4-nitrobenzoic acid (2) and 2-amino-5-
bromopyridine (1) — 2-chloro-4-nitrobenzoic acid (2) systems have been shown in Figs. 2 a ,b. Both
SAMCNBA and ABPCNBA complexes exhibit the melting endotherm maximum at 416 K and 451K,
respectively. DSC data provided support for the formation of new complexes. The thermal behaviour of
the new complex compounds is significantly different from their constituents. Furthermore, thermal
parameters have been computed using DSC data, the experimental enthalpy of fusion and values that is
computed using mixture law have been given in Table 1. The enthalpy of mixing values are found negative
in each eutectic of SAM (1) — CNBA (2) system and E; of ABP (1) — CNBA (2) system which suggest
clustering of molecules [25]. E, of the second system shows the positive enthalpy of mixing which
indicated the quasi eutectic nature and its enthalpy of mixing values have been reported in Table 1. The
excess thermodynamic function calculated by using equations as earlier [26],
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where, lny}, x; and % are activity coefficient in the liquid state, the mole fraction and the variation of log

of activity coefficient in liquid state as a function of temperature of the component i, 1 and 2. It is evident
from Egs. 1-3, that activity coefficient and its variation with temperature is required to calculate the excess

functions. Activity coefficient (y! ) could be evaluated using the following equation [26],

“infx,y! ):%(TLTE] @

where, X;, AqsHi, Ti and Ty, are mole fraction, enthalpy of fusion, melting temperature of component i and
melting temperature of eutectics, respectively. The variation of activity coefficient with temperature could
be calculated by differentiating Eq. 5 with respect to temperature,

olnyl Ay H, o

- 2
aT  RT? x0T )

where, 0x/0T in this expression can be evaluated by considering two nearest points of eutectic. The
positive value of excess free energy in all the eutectics in both the investigated systems indicated that an
association between like molecules are stronger than that of unlike molecules. Roughness parameters were
also calculated using reported equations [26].

o = EAqsH/RT (6)
where & is the crystallographic factor, generally (§ < 1). When a >2, crystals develop with a faceted
morphology and interface will be relatively smooth while o < 2, crystals grow with non-faceted
morphology and interface surface will be rough. In this study, the value of a >2 in all the cases, the
calculated values of roughness parameters have been given in table 3.
However, the interfacial energy (o) [25] is given by

CAyH
(NA) 0, )7
where, N, is the Avogadro Number, V,, is the molar volume, and parameter C lies between 0.30 to 0.35.
The value of C (0.35) was used for calculation. The interfacial energy of the samples was calculated using
Eq. 7. The excess thermodynamic functions of eutectics are reported in Table 2 while interfacial energy of
starting components molecular complexes and their eutectics has been reported in table 3.
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Fig 2. DSC curves of a) SAM (1) — CNBA (2) and b) ABP (1) — CNBA (2) system
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Table 1. Enthapy of fusion, heat of mixing and entropy of fusion of starting materials, SAMCNBA and
ABPCNBA molecular complexes, and their eutectics

S. Materials Enthalpy of fusion Heat of mixing Entropy of fusion
No. (kJ mol 1 (kJ mol 1y (kI mol 1K

1. SAM 25.55 0.062

2. CNBA 23.82 0.057

3 E;
(Exp.) 31.40 -5.62 0.079
(Cal) 37.02

4, E,
(Exp.) 29.35 -8.67 0.073
(Cal\ 2] N2

5. SAMCNBA (MC)
(Exp.) 55.25 30.57 0.133
(Cal) 24.68

6. ABP 25.99 0.063

7. E,;
(Exp.) 22.48 -8.20 0.055
(Cal.) 30.68

8. E,
(Exp.) 31.65 0.55 0.078
(Cal) 31.10

9. ABPCNBA(MC)
(Exp.) 49.23 24.33 0.109
(Cal) 24.90

Table 2. Excess free energy (gF), excess enthalpy (hF) and excess entropy (s%) of eutectics of Salicylamide
(1) — 2-chloro4-nitrobenzoic acid (2) and 2-amino-5-bromopyridine (1) — 2-chloro-4-nitrobenzoic acid (2)

systems
S.N. System gt (ki mol™ 1 hE (kd mol™) sE(kimol *K ™Y
1. SAM (1)~ CNBA(2)
E, 0.8296 -7.7430 -0.0215
E, 0.1766 -8.7796 -0.0224
2. ABP (1) - CNBA(2)
E, 0.1923 -13.64 -0.0341
E. 03734 -1159 -0.0295

Table 3. Interfacial energy and roughness parameters of SAM, CNBA, ABP,
molecular complexes and their eutectics

Compounds Interfacial Energy Roughness parameter
(erg cm™)
7.4214
48.15
O, (SAM)
o5, (CNBA) 39.32 6.9040
E. 41.74 9.4660
E, 46.30 8.8285
SAMCNB(MC) 43.74 16.0091
49, 1.57
O, (ABP) 9.56 578
Eq, 40.70 6.615
E, 48.43 9.382
ABPCNB (MC) 44.44 13.110
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TGA plots of SAMCNBA and ABPCNBA molecular complexes have been shown in figs. 3a,b.
SAMCNBA molecular complex shows the thermal stability up to 450K i.e. it is stable after melting and
ABPCNBA is thermally stable up to 452K, it is thermally more stable than that of its constituents.

100+ SAMCNB 100 ABPCNB
80 804
g 60 & 604
H 3
2 40+ 5 404
=
-
20 204
0 04
T T T T T
400 500 600 700 800 300 400 500 600 700 800
Temperature/K Temperature/K
(a) (b)

Fig 3. TGA plot of a) SAMCNBA and b) ABPCNBA molecular complexes

FT-IR and NMR: In case of SAM(1) — CNBA(2) system, FT-IR spectra have been shown in Fig. 4 (a).
FT-IR spectrum of CNBA [13] shows a peak in the region 3100-2500 cm™ due to —OH stretching and a
peak appears at 1712 cm™ due to —C=0 of —COOH group of CNBA. A peak appears at 1690 cm™ due to —
C=0 of amide of SAM [27], it shifted at 1688 cm™ in IR spectrum of the complex, it confirmed that the
amide carbonyl participates in the hydrogen bonding with the CNBA and —OH stretching region also shifts
towards lower wave number in the molecular complex spectrum.

In case of ABP (1) — CNBA (2) system, spectra have been shown in Fig. 4 (b). IR spectrum of CNBA peak
appears at 3100 cm™ due to stretching of O—H of carboxylic acid and it shifts at 3089 cm™ in the spectrum
of the complex due to the involvement of acid proton in formation of pyridinium ion. FT-IR of ABPCNBA
molecular complex shows a peak at 1659 cm™ due to bending mode of pyridinium ion and a peak at 1579
cm™ due to stretching of C=N of pyridine ring. The IR vibrational peak at 3325 cm™ of —NH, group of the
ABP [28] pyridine ring remains unaffected. The vibrational data show hydrogen bonding nature of studied
complexes.

—ABP
——ABPCNB
CNBA

% Transmittance
% Transmittance

1500 2000 2500 3000 3500 4000 1500 2000 2500 3000 ~ 3500 4000
Wavenumber (Cm”) Wavenumber (Cm’)
(@) (b)

Fig 4. FT-IR spectra of a) SAM (1) — CNBA (2) and b) ABP (1) — CNBA (2) systems

In case of SAM (1) — CNBA (2) system, proton NMR spectrum of SAMCNBA molecular complex shows
peaks at (1H, d) 8.14 ppm, (1H, d) 8.20 ppm, (1H, s) 8.31ppm, (1H, d) 7.40 ppm, (1H, t) 7.47 ppm, (1H, t)
6.91 ppm, (1H, d) 7.02 ppm due to aromatic ring protons. The signal at 6.51 ppm (2H, s) due to the -NH,
proton of SAM amide group has involved in the intermolecular hydrogen bonding with —-COOH group of
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CNBA parent. In the proton NMR spectrum of CNBA, —COOH proton appears at 11 ppm and it shifts to
11.83 ppm in the proton NMR spectrum of complex, indicates that the acidic proton of CNBA are actively
involved in hydrogen bonding. The above results strongly supported the complex formation and both the
parent components are involved in 1:1 molar ratio.

In *C NMR spectrum of complex, a peak appears at 170.65 ppm due to presence of —COOH group of
CNBA, a peak at 159.96ppm due to amide carbon of SAM.

In ABP (1) — CNBA (2) system, proton NMR spectrum of complex, peaks appears at (1H, d) 6.42 ppm,
(1H, d) 7.49 ppm, (1H, s) 7.93 ppm, (1H, s) 8.34 ppm, (1H, d) 7.99 ppm and (1H, d) 8.24 ppm due to the
aromatic ring protons. The -NH; protons of ABP appeared at (2H, s) 6.14 ppm. The acidic -COOH proton
of CNBA appears at 11 ppm in the NMR spectrum of CNBA and it shifts to 11.83 ppm in the complex
spectrum.

In the *C NMR spectrum of complex, peaks appeared at 104.98 ppm, 110.04 ppm, 114.04 ppm, 122.26
ppm, 125.25 ppm, 131.36 ppm, 137.74 ppm, 139.19 ppm, 147.63 ppm, 155.68 ppm, 168.18 ppm due to the
aromatic ring carbon. The peak at 186.79 ppm in the spectrum of complex compound is due to carboxylic
carbon of CNBA. On the basis of proton NMR and **C NMR data, we could conclude that the formation of
complex compound occurs at 1:1 molar ratio of parent components and also that in the formation of
complex compound, hydrogen bonding may take place between pyridine group of ABP and acidic group
of CNBA. 'H and *C NMR support the formation of molecular complex in 1:1 ratio because the total
number of proton and carbon present in the NMR spectrum of the molecular complex.

Powder XRD Analysis: The powder XRD patterns of molecular complexes of both the systems from
Figs. 5 a ,b are clearly different from those of starting components and confirming the crystalline phase of
the novel materials. PXRD patterns [29] inform about the entirely different nature of the materials. In case
of SAM (1) — CNBA (2) system, X-ray diffraction pattern of molecular complex is different from its
constituents and several new peaks appear which indicates that synthesized molecular complex is a new
compound while in case of eutectics, E; shows the peaks of molecular complex and CNBA whereas E,
shows the diffraction peaks of SAM as well as molecular complex. Similarly, in case of ABP (1) - CNBA
(2) system, molecular complex shows various new diffraction peaks and intensity of several peaks are
significantly changes from its constituents. These changes indicate that the molecular complex is entirely
new in nature and eutectic E; shows the peaks of CNBA and molecular complex while E, shows the
diffraction peaks of ABP and molecular complex.
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Fig 5. Powder X-ray diffraction patterns of a) SAM (1) — CNBA (2) and b) ABP (1) — CNBA (2) systems
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Optical study (UV-Vis absorption and Emission): In case of SAM (1) — CNBA (2) system, UV-Vis
absorption spectra have been shown in Fig. 6(a), the absorption spectra of Salicylamide (SAM), show two
bands at 235 nm, 302 nm due to n—n transition. The band at 235 nm appears due to amide group of
SAM, and amide (>C=0) group involved in the hydrogen bonding due to which band slightly shifts and
appears at 241 nm in the complex spectrum due to n—m transition. The absorption spectrum of 2-chloro-
4-nitrobenzoic acid (CNBA) shows two bands one higher energy band at 206 nm due to n—gc transition
and another band at 281 nm due to the n—= transitions which due to the presence of non bonded electrons
of —COOH group, the more acidic proton of CNBA involves in the inter molecular hydrogen bonding to
other component (SAM), due to which non bonded electron of CNBA slightly involved in bonding, it
shows bathochromic shifts and appears at 295 nm due to the n—7_ transitions in the complex spectrum.
On the basis of these results we could conclude that molecular complex formation occurs by inter
molecular hydrogen bonding between Salicylamide (SAM) and 2-chloro-4-nitrobenzoic acid (CNBA)
components.

In ABP (1) — CNBA (2) system, spectra have been shown in fig. 6 (b), UV-vis absorption spectrum of 2-
amino-5-bromopyridine (ABP) shows a band at 243 nm which would be assigned to n—n" transition with
aromatic ring and a second band at 313 nm due to n—=" transition within (-C=N-) the pyridine nitrogen
and ring carbon which has been ascribed as absorption maxima. In case of CNBA, a band appears at 281
nm due to the n—r" transition within -COOH group which is the Ana absorption. In the UV-Vis absorption
spectrum of complex Amax absorption band appears at 286 nm which has blue shifted with 27 nm as
compared to ABP Ana absorption while slightly red shifted about 6 nm as compared to CNBA Anax
absorption. On the basis of these observations, it has been concluded that the acid group of 2-chloro-4-
nitrobenzoic acid (CNBA) shows inter molecular hydrogen bonding interaction with the pyridine nitrogen
of 2-amino-5-bromopyridine (ABP) resulting in a new molecular complex.

0.25

0.5
SAM ABP
0.4 SAMCNBA 0.204 ABPCNBA
7 CNBA I CNBA
3 o
4034 3 0154 |
£0.2- g 0.101
= =
\ E Vi
0.1y 0.05 -/\/
0.0 M\&_ 0.004 \\/x___
200 250 300 350 400 200 250 300 350 400
Wavelength (nm) Wavelength (nm)
(a) (b)

Fig. 6: UV-Vis absorption spectra of a) SAM (1) — CNBA (2) system and b) ABP (1) — CNBA (2) system

The emission behaviour of synthesized complexes was studied and spectrum has been shown in figs.7 a, b.
SAMCNB molecular complex shows the dual emission band at its Amax €XCitation, first band has appeared
at 310 nm to 370 nm and second emission band at 380 nm to 530 nm with higher intensity than that of the
first band. On the other hand ABPCNB molecular complex shows emission band at 310 nm to 450 nm.
SAMCNBA molecular complex shows the better emission than ABPCNBA complex.
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Fig. 7: Emission spectra of a) SAMCNBA and b) ABPCNBA molecular complexes

Antibacterial studies: The antibacterial activity of synthesized materials has been studied against
Staphylococcus aureus, E. feacalis and pseudomonas florescence bacterial strain [30]. The minimum
inhibitory concentration (MIC) of the samples has been reported in table 4. The investigation of screened
antibacterial data reveals that both the complexes show good antibacterial activity [31-35] against E.
feacalis bacteria while in case of Staphylococcus aureus Pseudomonas florescence the moderate bacterial
inhibition is exhibited. SAMCNBA shows the good antibacterial activity against Pseudomonas
florescence.

Table 4. Minimum inhibitory concentration (MIC in pg/ml) of SAMCNBA and
ABPCNBA molecular complexes

S. No. Sample name E. faecalis P. flurescence  S. aureus

1. SAMCNBA 12.20 24.41 48.82

2. ABPCNBA 12.20 48.82 48.82
APPLICATIONS

Both SAMCNBA and ABPCNBA compounds show good fluoresce. Antibacterial activity have been
studied, both are showing good inhibition activity against E. feacalis at MIC 12.20 pg/ml and moderate
against S. aureus and P. fluorescence.

CONCLUSIONS

The phase equilibrium investigations of selected systems confirmed the compositional details of
synthesized molecular complexes, both in 1:1 molar ratio of their constituents. A complete thermal study
performed by DSC and TG reveals that ABPCNBA molecular complex is stable in their solid form and
thermally more stable than that of its constituents. Melting temperatures of SAMCNBA and ABPCNBA
are 416 K and 451 K, respectively. The FTIR spectral analysis helped that hydrogen bonding interactions
are involved in the formation of complexes. Both the molecular complexes are entirely of different nature
from their constituents which is confirmed by X-ray powder diffraction pattern. UV-Vis absorption
analysis of both the complexes suggests that new absorption, Emission study reveals that both the
complexes show emission at their Ay, excitation while SAMCNBA shows the better emission behaviour
with higher intensity than ABPCNBA complex. The minimum inhibitory concentration (MIC) of
synthesized compounds was studied. The investigation of screened antibacterial data reveals that the tested
samples showed good antibacterial inhibition. SAMCNBA shows the good antibacterial activity against
both gram positive (E. feacalis) and gram negative (P. fluorescence).
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