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ABSTRACT

The molecular interactions in the binary mixturesrgvanalyzed by ultrasonic measurements usingfertanetric
method. The experimental data of density, ultrasealocity(U), intermolecular free length(Lf), sjiféic acoustic
impedance(2), relative association(RA) of substduhzomethine in binary mixture (70% DMF+ watergpothe
entire composition range at 300K have been invatti) The results obtained in this study have li@enpreted in
terms of different interactions among solute—soérte solute—solvent.
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INTRODUCTION

Substituted azomethine have significant importaimcehemistry. The biological, analytical, clinicanalytical,
corrosion science, pharmacological[l], and indaktdapplications of their complexes make highly waéts.
Azomethine functional group containing compoundseha broad range of biological activities such a$i-a
bacterial, antimalarial, anti-fungal, anticancerntituberculosis, anti-viral, anti-inflammatory, tahilV,
insecticidal[2].

In the recent year, an ultrasonic wave has acquhredstatus of an important tool for the study wéicture and

properties of matter in basic science. Ultrasoaahhiques are best suited for physico-chemicaiesuaf a system.
Ultrasonic techniques reveal very weak intermolacuiteractions due to its useful wavelength rahgehe recent
years, measurements of the ultrasonic velocityhatpful to interpreted solute-solvent, ion-solvérteraction in

aqueous and non aqueous medium[3]. Thermodynanaity,stdiabatic compressibility, free length and anol
volume in ternary liquid systems were reportedf4tBtrasonic investigation and molecular interantiof drugs in

binary mixture are studied by many chemist[7-9].

In the present investigation the measurement odisdhnic velocity and density in different concetitra of solute in
70%(DMF+water) solvent has done. Also the prestatrgt is made to study the other acoustical patermsuch
as intermolecular free length (Lf), specific acaudimpedance (Z), relative association (RA), of sthted
azomethine in 70% of (DMF+water) mixture at differeconcentrations of ligand. The different subsgitl
azomethine ligand used for present work as-

L, =2,2’-(benzene-1,2diylbis[nitrilo(1LE)eth-1-yl-1igtene]-dibenzene-1,4-diol
L, = 2,2’-(benzene-1,2diylbis[nitrilo(1E)eth-1-ylideJbis(4-nitrophenol)
Ls=4'4-(benzene-1,2diylbis[nitrilo(1E)eth-1-yl-1-ykshe]bis(2,-chloro phenol)
L,=4'4-(benzene-1,2diylbis[nitrilo(1E)eth-1-yl-1-ykehe]bis(2,6dichloro phenol)
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HO, N N OH

EXPERIMENTAL SECTION

All chemicals of AR grade were used. The substituszomethine drug will be synthesized by standard
method[1].The precalibrated bicapilary pyknometerswused for measurement of densities of pure soked
solutions of various concentrations at constantperature. All the weighing’s were made on one paital
balance (petit balance AD_50B) with an accuracy+(f.001)gm. Variable path crystal interferometerit{
Enterprises, Model MX-3) with accuracy of + (0.03d frequency 1MHzwas used for measurement aiagtric
velocity. In the present work, a steel cell fitteith a quartz crystal of variable frequency was Eygd. The
instrument was calibrated by measuring ultrasoeioaity of water at 2%. A special thermostatic arrangement
was done for density and ultrasonic velocity measwents. Elite thermostatic water bath was usedyhith
continuous stirring of water was carried out withe thelp of electric stirrer and temperature vasiativas
maintained within +(0.TLC.

Calculation

The sound velocity of one ligand was measured i@ toncentration range of 1x10Oto 6.25x1G0'M in
70%(DMF+water) mixture.

wavelength of ultrasonic wave is calculated usklgtion.

2D = (1)
Wherel is wave length and D is distance in mm.

The ultrasonic velocity is calculated by using tiela

Ultrasonic velocity (U) % x Frequency x 10 (2)

Some acoustical parameters have been calculateg tis standard relations.

The adiabatic compressibilitpg) of solvent and solution are calculated by usiggations

Adiabatic compressibility solutiorB$) = 1/ U3x ds 3)
Adiabatic compressibility solvenpd) = 1/ W? x dy (4)
Acoustic impedance (Z) = Us x ds (5)

Where, U, d, po and Us, dg}s are ultrasonic velocity, density and adiabatimgressibility of solvent and solution
respectively.

Intermolecular free length (Lf) = #Bs (6)
Relative association (RA) = (dspfck (U /Us)® (7)

Where, K is Jacobson’s constant[1] is calculateddipg relation
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K=(93.875+0.375xT)x1® (8)
where T is temperature at which experiment is edraiut.

Tablel: Ultrasonic velocity, density, relative association(RA), Intermolecular freelength (Lf), Specific acoustic impedance (Z) in 70%
DMF solvent at 298K

Conc. (m) | Density (ds) Ultra_sonic Rela;ivg Inter molecular free Sp ecific acoustic
Moles fit™ Kg m® Velocn};(Us) association length (Lf) x10™ m |mp§_-danc_(ze (12)
m ¢ (RA) x1C° kg s
L1
0.01 974.84 875.6 0.9577 7.5214 8.5356
0.005 973.61 855.2 0.9640 8.0838 7.9368
0.0025 970.81 825.6 0.9726 8.3158 7.7043
0.00125 969.00 785.6 0.9869 8.5299 7.5039
0.00062! 967.6¢ 741.¢ 1.004" 8.706¢ 7.346¢
L2
0.01 979.45 859.6 0.9681 76434 8.4193
0.005 977.81 838.4 0.9746 7.8432 8.1979
0.0025 975.83 801.6 0.9872 8.2116 7.8222
0.00125 973.67 763.2 1.0013 8.6343 7.4310
0.000625 970.81 740.4 1.0085 8.9133 7.1878
L3
0.01 983.24 841.2 0.9789 7.7955 8.2710
0.005 981.67 805.6 0.9915 8.1465 7.9083
0.0025 980.15 781.2 1.0002 8.4075 7.6569
0.00125 978.98 742.4 1.06161 8.8522 7.2679
0.000625 977.29 705.6 1.0317 9.3219 6.8957
L4
0.01 985.93 815.2 0.9919 8.0332 8.0373
0.005 984.88 785.6 1.0031 8.3403 7.7372
0.0025 983.53 757.2 1.0141 8.6590 7.4472
0.00125 981.84 715.2 1.0318 9.1754 7.0222
0.000625 980.32 700.4 1.0374 9.3766 6.8661

RESULTSAND DISCUSSION

Fig 1 plot ofUs Fig 2 Plots of relative association
Vrs concentration in mole/lit in 70% RA vrs conc in 70%DMF
DMF solvent.
900 1.06
860 1.04
820 1.02
780 1
V)
s RA
740 0.98
700 0.96
660 0.94
0 0.005 0.01 0.015 0 0.01 0.02
concentration (mol/lit conc.mol/lit
e J L Um UN e=—UO e R RM
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Fig 3 Plots of acoustic impedance (Z) vrs Fig 4 Plots of Intermolecular free
different concentration in 70% DMF length(Lf)x10tVs
concentration (mol/lit)in 70%DMF
Solvent
9 10
9.5
8.5
9
8 8.5
7.5 8
z (Lf)
7.5
7
7
6.5
6.5
6 6
0 0.005 0.01 0.015 0 0.01 0.02
conc.mol/lit concentration (mol/lit)
—7 ZM e | f Lf M LfN

It is observed that the ultrasonic velocity decesasith decrease in concentration for all liganstems represented
in the table-1and graphical representation in fiphis indicates that, there is significant intei@mttbetween ion and
solvent molecules. The ultrasonic velocity foundbt greater in case of electron donating substitoarring as
compared to the ring deactivating substituents. ifitermolecular free length increases linearly ecrdasing the
concentration of substituted azomethine in differmsiution of DMF+water mixture shown in (fig-3)h& greater
force of interaction between solute and solventfdiyning hydrogen bonding and less interaction betwévo
solute molecules may be responsible for lineargase of intermolecular free length. From the abresgelt it was
concluded that the specific acoustic impedancel@reases with decrease in concentration for dstguted
azomethinein 70%(DMF+water) mixture(fig-4). Thewalof mostly depends on concentration of solutgintion.
It is observed that relative association increasesl systems (fig.2) with decrease in concenpratof ligand. As
the relative association is concentration depengesperties, for higher concentration greater thkie of relative
association and vice versa, thus it is concludeat there is weak interaction between solute ahasb
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