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ABSTRACT

The present investigation, deals with the studgashe acoustical parameters, including ultrasoretouity (U),

adiabatic compressibility), partial molal volumegyv), apparent molal compressibility«), solvation number
(Sn) of substituted azomethine in 70% DMF+watertunixat 300K . The results thus obtained helpsrealigt, the

effect of concentration of solute on different atmal parameters inbinary mixture at a constamhperature.
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INTRODUCTION

Azomethines are of considerable interest becauseeaf chemistry and potentially beneficial biologi activities.
Azomethine can form a new class of drugs througbhaeisms of immune potentiation and therapeutiernl.
The complex combination of azomethine with metailins are a class of compounds with the most isterg
properties both from the point of view of the cheahibehavior and the biological one.

The measurements of ultrasonic waves are usefstudy of molecular interactions in liquids, whichopides
valuable information regarding internal structuremplex formation, internal pressure and molecaksociation.
The sound wave propagates through liquids. Theufreqy of waves more than 20KHz are known as ultiaso
waves.Ultrasonic studies in aqueous solutions ofoua drugs yield information about the nature dflecular
interactions. Voleisines has been studied the stralcproperties of solution by measuring ultrasorelocity[1-2].
Ultrasonic study of polysterene solution was atgmorted[3-4].The thermodynamic parameter, voluragéitoustic,
optical and viscometric properties of binary migsiof drugswas reported[5-7]. The influence ofasitinic energy
on seed germination was studied byKrishna[8]. Qlirac studies in aqueous solutions of various dryigil
information about the nature of molecular interaasi as observed by several researchers [9-18hhiier survey
shows the study of acoustical properties of subsiithiopyrimidines and substituted oxoimidazolitegs in 70%
(DMF-water) mixtureat different concentrationsigiihds are reported[19].

MATERIALS AND METHODS

The substituted azomethine drug were synthesizestdndard method[20]. All chemicals of AR grade evased.
Freshly prepared doubly distilled water was usetle Tensities of pure solvent and solutions of wario
concentrations were measured at constant temperatsing a precalibrated bicapilary pyknometer. #ié
weighings were made on one pan digital balancet(patance AD_50B) with an accuracy of +( 0.001)ghine

170
www.scholarsresearchlibrary.com



M. P. Wadekar et al Der Pharma Chemica, 2015, 7 (8):170-174

speed of sound waves was obtained by using vanmtlecrystal interferrometer (Mittal Enterprisbidel MX-3)
with accuracy of +(0.03)% and frequency 1MHz.

In the present work, a steel cell fitted with a iquarystal of variable frequency was employed. itstrument was
calibrated by measuring ultrasonic velocity of waae 25C. A special thermostatic arrangement was done for
density and ultrasonic velocity measurements. Hitgmostatic water bath was used, in which copitilsustirring

of water was carried out with the help of electsiirrer and temperature variation was maintainethiwi
#(0.1)°C.The different substituted azomethine ligand Udsegresent work as-

HO, N N OH

7 N
N\ | Y4 __Fr
R

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)
Lz=4'4-(benzene-1,2diylbis[nitrilo(1E)eth-1-yl-1-ykahe]bis(2,-chloro phenol)
L,=4'4-(benzene-1,2diylbis[nitrilo(1E)eth-1-yl-1-ykehe]bis(2,6dichloro phenol
Calculation:
The sound velocity of each ligand was measuredhénconcentration range of 1 x 1@ 6.25 x 1d M in 70%
(DMF+water) mixture.

Wavelength of ultrasonic wave is calculated usgigtion.

Wherel is wave length and D is distance in mm.
The ultrasonic velocity is calculated by using tiela
Ultrasonic velocity (U) 2. x Frequency x 10.............. 2)

Some acoustical parameters have been calculated te standard relations. The adiabatic compriéiggifBs) of
solvent and solution are calculated by using equati

Adiabatic compressibility solutio$) = 1/ USx ds .......... 3)

Adiabatic compressibility solvenp@) = 1/ U2 X c ........ 4)

Where, U, Us are ultrasonic velocity,@nd ds are density in solvent and solution resgt

The apparent molal volumey) and apparent molal adiabatic compressibilitiggg) of substituted azomethines in

solutions are determined respectively, from den@iy) and adiabatic compressibilijg] of solution using the
equations

v = (M/ds) + [(do-ds) 103]/ mdsdo.............cvvvinennnnn. (5)
And
ok(s) = [1000Bsdofods) / mdsdo] +fs M/ dS) ............... (6)
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Where, m is the molality and M is the moleculargtiof solute

Bo andps are the adiabatic compressibilities of solvemnt swiution respectively.
Solvation number (Sn) @« / BOX (M/ dO) ......ccevvvvvnnnnnn.
Where, K is Jacobson’s constant24is calculatedsingurelation
K= (93.875+0.375xXT) X18.......coooiiiiiiiii e (8)
Where T is temperature at which experiment is edraut.

Table 1: Ultrasonic velocity, density, adiabatic copressibility (Bs), apparent molal volume (pv), apparent molal compressibility @k ),
solvation number (Sn) at different concentration ofsubstituted azomethines in 70% DMF solvent at 300K

. Ultrasonic Adiabatic Apparent Apparent molal .
CNZI?)rIIeCs. f,rtnl) DeQS'%_gds) Velocity | Compressibility | molal volume | compressibility nusn?|It\JI:rtl(OSnn)
9 (Us)ms | (BS) x10°mN? | (gv) m*mole? | (pk )x107°m?N™
L1
0.01 974.84 875.6 1.3355 0.2795 4.6283 0.645(
0.005 973.61 855.2 1.5423 0.4597 5.0352 0.7114
0.0025 970.81 825.6 1.6332 0.4632 5.4868 0.775
0.00125 969.00 785.6 1.7205 0.3309 6.0663 0.8571
0.000625 967.66 741.6 1.7945 0.3643 6.4520 0.911y
L2
0.01 979.4¢ 859.¢ 1.382: 0.535. 6.078: 0.744(
0.00¢ 977.8. 838.¢ 1.456: 0.920( 6.577: 0.805!
0.0025 975.83 801.6 1.5945 1.4746 6.6065 0.8087
0.00125 973.67 763.2 1.7697 2.1451 6.7599 0.8275
0.000625 970.81 740.4 1.8725 3.1388 6.8305 0.8361
L3
0.01 983.2¢ 841. 1.435: 0.672¢ 6.039¢ 0.776¢
0.00¢ 981.6% 805.¢ 1.561¢ 1.210¢ 6.134¢ 0.789:
0.0025 980.15 781.2 1.6725 2.1583 6.2429 0.8031
0.00125 978.98 742.4 1.8532 3.9103 6.4034 0.8237
0.000625 977.29 705.6 2.0514 6.6399 6.6574 0.8564
L4
0.01 985.9! 815. 1.525¢ 0.918¢ 7.062¢ 0.778:
0.00¢ 984.8¢ 785.¢ 1.642¢ 1.733¢ 7.192: 0.792¢
0.0025 983.53 757.2 1.7705 3.1988 7.2824 0.8024
0.00125 981.84 715.2 1.9936 5.7210 7.4864 0.8229
0.000625 980.32 700.4 2.0761 10.2171 7.5335 0.8301
Fig 1 plot of Us Fig 2 Plots of (s) x10°m? N Vs
Vrs concentration in mole/lit in concentration (mol/lit) in 70% DMF-
70% DMF solvent. Water solvent
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Fig 3 Plot of Apparent molal volume (¢v) Fig 4 plot ofApparent molal
m3mole™* compressibility (dbk )x10-1° m2N !
varces concentration in mole/lit in 70% DMF Vrs concentration in mole/lit in 70% DMF
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Fig 5 Plot of solvation number (Sn) Vrs concentration in

1 mole/lit in 70% DMF solvent.
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RESULTS AND DISCUSSION

The experimental data obtained is represented-fabiteds observed that ultrasonic velocity decesawith decrease
in concentration for all systems (Figl), indicatkat, there is significant interaction between e and solvent
molecules. The substituent which increase the relectlensity on ring have high ultrasonic velociban ring
deactivating substituents. The Fig.2 indicates lztia compressibility increase with decrease inceotration of
solution may be due to association of ligand mdeedu the solution by weak solute-solute interaasiolt is also
found that apparent molal volume increases withreese in concentration in all systems due strotegrimolecular
interaction. Shown in fig-3, at lower concentratiits value is very high. The value of apparent ahol
compressibility increases with decrease in coneéiotr of all systems in 70% of (DMF+water) mixtuiieig.4),
showing weak electrostatic attractive force in tfenity of ions causing electrostatic solvationiofs. Because of
weak solute-solvent interaction,(fig-5) solvatiaummber(Sn) increase with decrease in concentrafitigands,
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