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ABSTRACT

Densities and ultrasonic velocities of substituted chalcone dibromides using 0.01 M concentration have been
measured in ethanol at 303K. different acoustic properties like apparent molal volume, apparent molal
compressibility, intermolecular free length, acoustic impedence have been determined. These properties were
studied to solute-solute and solute-solvent interaction in solvent, which provide important and versatile information
regarding internal structure, molecular association, complex formation and stability of complexes.

Keywords: 2-hydroxy-5-chloro substituted chalcone dibromideterferometric measurements, acoustic properties,
solute-solvent interaction.

INTRODUCTION

Ultrasonic is the branch of acoustic, which cossidtwaves of high frequencies. Ultrasonic is thehhique used
for the study of molecular interaction inliquidshe study of molecular interaction in liquids proesdvaluable
information regarding internal structure, molecwdasociation, complex formation, internal pressure stability of
complexe& Ultrasonic parameters are used extensively tdystnolecular interactions in pure liqufd$, liquid
mixture® and electrolyte solutidii®. Aswale etdfinvestigated the comparative study of intermolecirigeraction
by acoustic properties af-bromoacetophenones and cumaran-3-ones in ethadotiaxan solvents. Acoustical
studies on ternary mixture of toluene in cyclohexand nitrobenzene at 308KUltrasonic velocity and density of
binary liquid mixture of diethyl ether with threem-polar solvents such as CCl4, CS2 and C6H6 atl36%".

In this present investigation, an attempt have lreade to determine the densities and ultrasoniaciteds of 2-
hydroxy-5-chloro substituted chalcone dibromide Wiz L,, Lz and L in ethanol at 303K. The data obtained have
been utilized to compute various acoustic propeftie the study of various interactions.

MATERIALS AND METHODS

The chemicals and solvent used of A.R. grade tthegized substituted chalcone dibromide as adigan
1.2-hydroxy-5’-chloro chalcone dibromide {L

2.2’-hydroxy-5’-chloro-4-methoxy chalcone dibromidey)

3.2’-hydroxy-3’-bromo-5’-chloro chalcone dibromidesjL

4.2'-hydroxy-3’-bromo-5’-chloro-4-methoxy chalconebdomide (L)
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Rl
OH
R, =-Br, -H
of C—CH—CH@ R,
hr | R, =-H, -OCH,
O Br Br

These chalcone dibromides are synthesized by knmethod®. The solvent ethanol was purified by standard
proceduré’. Densities were measured with the help of bicapilpyknometer ( 10.1 % kg ). Pyknometer used of
Borosil, 0.01M solution of ligand in ethanol soltemeighing were made on Citizen CY 104 one paritalig
balance ( = 0.0001 gm ). A special thermostatiaragement was done for density and ultrasonic Wgloci
measurements. Elite thermostatic bath was usedhiémwcontinuous stirring of water was carried oithwhe help

of electric stirrer and temperature variation wasntained within + 0.£C.

The speed of sound waves was obtained by usinghblarpath,Single crystal interferometer (Mittal &prises,
Model M-81S) with accuracy * 0.03% and frequencilz was used in the present work. The densities and
ultrasonic velocity of liquids in ethanol solvent3®3K. for the calculation of intermolecular freagth the value of
Jacobson’s constdni K = 631 ) at temperature 3@ is used.

RESULTS AND DISCUSSION

In the present investigation measurement of dessétnd ultrasonic velocities of ligands L,, Lz and L in ethanol
has been carried out and given in Table No.1

Table No. 1: Acoustic parameters for ligands in ethnol at 303K
( Concentration: 0.01 M ; Frequency: 1 MHz)

Ligands | Us (m. set) | ds x 16 (kg.m™) | ps x 10 (pa®) | & (m°mol™) | g x 10 (m* mol*pa®) [ Lix10* (MY | Ra [Zx10° (kg m®sec))
L, 1199.4 0.8772 7.9245 -9.562 -168.794 1.7768 0.996 1.0521
L, 1146.9 0.8708 8.3030 -8.685 -68.8925 1.8644 2057 0.9987
Ls 1196.9 0.8825 7.9098 -10.1610 -175.201 17747 8899 1.0563
L, 1202.3 0.8865 7.8036 -10.6410 -191.048 17627 2899 1.0658

Us
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LigandL1 LigandL2 LigandL3 LigandL4

= Us

Fig. 1: Ultrasonic velocity of ligandsL ;- L,

Ultrasonic Velocity: (Us)
Ultrasonic velocity has been carried out for diéfetrthe solutions. In ethanol at 303 K,

Ls>Li>Lz>L,
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Ligand L, have higher ultrasonic velocity due to presence®@f —Br and —OH group. The presence of -Br atom
which is bigger in size. -1 effect 6fCl are acting on the ligand, have highest dipole moment. Introduction of —
OCH; group on second ring at para position affectddievelocity.

Density: (ds)
Density measurements have been carried out foerdift solutions. Density values of ethanol medarmlower.
The order of density decreases in following ortteethanol at 303 K,

Ly>Ls>Ly>L,

For ligandd.;to L,. It is due to presence 6fCl, —-Br,OH groups, these group show -I effect and +Rafbf which
latter predominates +R effect increases the eleatemsity.

ds

0.89

0.885 //
0.88 /
0.875 “~
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0.865
0.86 T T T )
LigandL1 LigandL2 LigandL3 LigandL4
Fig. 2: Density of ligandsL 1- L4
Adiabatic compressibility
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Fig. 3: Adiabatic compressibility of ligandsL - L4
Adiabatic compressibility: (Bs)

Adiabatic compressibility is one of the importambjperties during the study of solute-solvent iat&ions and
represented bf. In ethanol at 303 K,

L,>Li>L3>L,

It is clearly observed that thevalues in ethanol medium are considerably smatihés, may be due to nature of
solvent. the parameters of solvents directly affdset values of, with protic nature, polarity, high dielectric
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constant and lower density of ethanol. In ethardibgen bonding is also possible. The introductibrRr, -OCH;
group affects th@ value .The adiabatic ompressibility may just ekpkhe simple association or close packing or
clinging of molecules.

Apparent molar volume: (¢v)

Apparent molar volume is the thermodynamic propeftgolutions, which express the solute-solvergrinttions,
and it is obtained from the density and molaritysofution and the molecular weight of the soluteethanol at 303
K1

L,>Li>L3>L,

It is observed thapv values are negative for all ligands in ethan@gative value obtained for ligand indicating the
compactness of medium and after dissolution oftealue to the closer packing of molecules insidesttell more
clinging is occurring. The negative values @f for the system indicate the existence of small@ute-solute
interactions.

Apparent molar volume

0 T T T 1
2 LigandLl LigandL2 LigandL3 LigandlL4
-4
6 —&—apparent molar
volume
-8
10 OA‘&.

-12

Fig. 4: Apparent molar volume of ligandsL ;- L4

Apparent molar compressibility: (k)

Apparent molar compressibilityK) is another important acoustic parameter, whigblagns the solute-solvent and
solute-solute interactions in solutions. The stitetof solute and the number of atoms presentwillihave direct
effect onpk values. It is observed that th& values are negative for all ligands in ethandiisTinterprets in terms
of loss of compressibility of solute due to stralgctrostatic solvation of ions. In ethanol at 303

L,>Li>L3>L,

The negative values afk are indicative of ionic and hydro-phillic intetems in these systemgk provides
information regarding solute-solvent interactiofifie appreciable negative values @k for all of the system
reinforce our earlier view about the existenceoof$olvent interactions.

Negative value opk shows that interaction are insensitive to solvéintould be also explained by postulating the
polar ~OH group interact with the surrounding otigasolvent through dipole-dipole interaction in bue way that
the surrounding solvent molecule looses its ownm@ssibility to a certain extent.
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Apparent molar compressibility
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Fig. 5: Apparent molar compressibility of ligandsL ;- L4

Intermolecular free length: (L)
It is one of the important acoustic propertiesttalyg the intermolecular interactions. In ethanbB@3 K,

L,>Li>L3>L,

The decrease in intermolecular free length valodicating that there is a significant interactia@tveen solute and
solvent molecules suggesting a structure promdi@tgaviour on the addition of solute.

Intermolecular free length
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Fig. 6: Intermolecular free length of ligandsL ;- L4

The intermolecular free length depends upon therimblecular attractive and repulsive forces. Lfds
predominating factor in determining the variatidrutirasonic velocity of solution. There is a sifiént interaction
between solute and solvent molecules due to wiscktiuctural arrangement is also affected.

Relative association: (R)

Relative association is an acoustic property ofeustdnding interaction, which is influenced by tepposing
factors; (i) breaking of solvent structure on aidditof solute to it, and (ii) solvation of the stda that are
simultaneously present by the free solvent molecufeethanol at 303 K,
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Ly>Lz3>L>L,

Relative association affected due to the fact iédint withdrawing substituents present in différkgands.

Relative association
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1.02 / \
1 / \\’ —&—relative association

0.98
0.96 T T T )

LigandL1 LigandL2 LigandL3 LigandL4

Fig. 7: Relative association of ligandk ;- L4
Specific acoustic impedance: (2)
Specific acoustic impedance is the complex ratithefeffective sound pressure at a point to thecéffe particle
velocity at that point. In ethanol at 303 K,

Ly>Ls>Ly>L,

The values of z are continuously decreasing ongihgrthe structure of ligand. The specific acoustipedance
depends upon the various structure of the liquiithe molecular packing in the medium.

specific acoustic impedance
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1.06 r,4
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Fig. 8: Specific acoustic impedance of ligands;- L4
CONCLUSION

By using ultrasonic interferometric stuflyov, ok, Lf, RA, z etc. acoustic properties are determjnghich explain
how these interactions occur and responsible feaking and making of the structure in the soluti8o.in the
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present work these acoustic parameters were stfmieynthesized ligands, which are used as soligigy ethanol
solvent at 303 K in 0.01 M concentration.
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