
GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS  X 1 

Volume-4, Issue-12, Dec-2015 • ISSN No 2277 - 8160

Research Paper Commerce Medical Science

Studies The Acoustic Properties of Substituted Heterocyclic 
Compound in Dioxane-Water Mixture

A. N. Sonar Shri V.S. Naik College, Raver. 

Acoustical properties have been measured for substituted heterocyclic compounds in dioxane-water mixture at 303K. 
The measurement have been perform to evaluate acoustical parameter such as adiabatic compressibility (β

s
), Partial 

molal volume (φ
v 

), intermolecular free length (L
f 
), apparent molal compressibility (φκ), specific acoustic impedance (Z), 

relative association (R
A 

), salvation number (S
n
).
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Introduction:-
Lisinopril (N2-[(1S)-1-carboxy-3-phenylpropyl]-L-lysyl-L-proline) is 
typically used for the treatment of hypertension, congestive heart 
failure, acute myocardial infarction, and diabetic nephropathy[1]. In 
the recent years, measurements of the Ultrasonic velocity are helpful 
to interpreted solute-solvent, ion-solvent interaction in aqueous and 
non aqueous medium [2-6]. Fumio Kawaizumi [7] have been studied 
the acoustical properties of complex in water. Jahagirdar et. al. has 
studied the acoustical properties of four different drugs in methanol 
and he drawn conclusion from adiabatic compressibility . The four dif-
ferent drugs compress the solvent methanol to the same extent but it 
shows different solute-solvent interaction due to their different size, 
shape and structure [8]. Meshram et. al. studies the different acous-
tical properties of some substituted Pyrazolines in binary mixture 
acetone-water and observed variation of ultrasonic velocity with con-
centration[9]. Palani have investigated the measurement of ultrasonic 
velocity and density of amino acid in aqueous magnesium acetate at 
constant temperature [10]. The ion-dipole interaction mainly de-
pends on ion size and polarity of solvent. The strength of ion-dipole 
attraction is directly proportional to the size of the ions, magnitude 
of dipole. But inversely proportional to the distance between ion and 
molecules. Voleisines has been studied the structural properties of 
solution of lanthanide salt by measuring ultrasonic velocity [11].Syal 
et.al. has been studied the ultrasonic velocity of PEG-8000, PEG- study 
of acoustical properties of substituted heterocyclic compounds under 
suitable condition[12],[13]. Mishra et.al. have investigated ultrasonic 
velocity and density in non aqueous solution of metal complex and 
evaluate acoustic properties of metal complex[14].M. Arvinthraj et.al. 
have determined the acoustic properties for the mixture of amines 
with amide in benzene at 303K-313K .They also determined thermo-
dynamic parameters[15].S.K. Thakur et.al. have studied the different 
acoustical parameters of binary mixture of 1-propanol and water [16].

After review of literature survey the detail study of substituted het-
erocyclic drugs under identical set of experimental condition is still 
lacking. It was thought of interest to study the acoustical properties 
of substituted heterocyclic drugs under suitable condition .

Experimental:-
The substituted heterocyclic drugs (lisinopril, Lovastatin are used in 
the present study. Dioxane was purified by Vogel’s standard method 
[17]. The double distilled dioxane is used for solution preparation of 
different drugs.  The density was determined by using specific gravity 
bottle by relative measurement method with accuracy ± 1x10-5 gm/
cm3. The ultrasonic velocity was measure by using ultrasonic interfer-
ometer having frequency 2MHz (Mittal Enterprises, Model No F-81) 
.The constant temperature is mentioned by circulating water through 
the double wall measuring cell made up of steel. 

In the present investigation different parameters such as adiaba-
tic compressibility (βs), apparent molal volume (φ

v
), intermolecular 

free length (L
f
), apparent molal compressibility (φκ), specific acoustic 

impedance (Z), relative association (R
A
), Solvation number (S

n
 ) were 

studied.

Results and discussion:-
From table-1, these found that ultrasonic velocity decreases with in-
crease in percentage of dioxane for all systems.  Variation of ultrasonic 

velocity in solution depends upon the increase or decrease of molec-
ular free length after mixing the component, based on a model for 
sound propagation proposed by Eyring and Kincaid [18]. It was found 
that, intermolecular free length increases linearly on increasing the 
percentage of dioxane in solution. The intermolecular free length in-
crease due to greater force of interaction between solute and solvent 
by forming hydrogen bonding. This was happened because there is 
significant interaction between ions and solvent molecules suggest-
ing a structure promoting behavior of the added electrolyte .This may 
also indicates that decrease in number of free ions showing the occur-
rence of ionic association due to weak ion-ion interaction. The value 
of specific acoustic impedance (Z) increases with increase in percent-
age of dioxane in all substituted heterocyclic compounds in dioxane. 
The increase of adiabatic compressibility with increase of percentage 
of dioxane in solution may be due to collection of solvent molecule 
around ions, this supporting weak ion-solvent interaction [19-0. This 
indicates that there is significant solute-solvent interaction. The in-
crease in adiabatic compressibility following a decrease in ultrasonic 
velocity showing there by weakening intermolecular interaction. 

From table-2, it is observed that apparent molal volume decreases 
with increase in percentage of dioxane in all system indicates the ex-
istence of weak ion-solvent interaction. The value of apparent molal 
compressibility is increase with increase in percentage of dioxane of 
all systems. It shows strong electrostatic attractive force in the vicin-
ity of ions. It can be concluded that strong molecular association is 
found in all systems. The value of relative association decreases with 
increase in percentage of dioxane in all systems. It is found that there 
is weak interaction between solute and solvent. 

The Solvation number decrease with increase in percentage of diox-
ane due to weak solute-solvent interaction. There is regular decrease 
in Solvation number with increase in percentage of dioxane indicates 
the decrease in size of secondary layer of Solvation. The Solvation 
number in all system decreases with increase in percentage of diox-
ane indicates the solvent molecule forms weak coordination bond in 
primary layer. 

Table-1: Ultrasonic velocity, density, adiabatic compress-
ibility (βS), Specific acoustic impedance (Z) Intermo-
lecular free length (Lf) in different percentage of diox-
ane-water mixture. 

% of 
diox-
ane

Densi-
ty(ds)
Kg m-3

Ultra-
sonic 
velocity 
(Us) m 
s-1

Adiabatic
compressi-
biliy
(β

S
) x10-

10m2N-1

Intermo-
lecular free 
length
(L

f
) x10-11m

Specific 
acoustic 
impedance
(Zx106)kg 
m-2 s-1

Lisinopril + Dioxane
45 1024.18 1524.32 4.2022 4.1228 1.5387
55 1025.99 1519.68 4.2204 4.1317 1.5538
65 1027.99 1514.40 4.2416 4.1421 1.5568
75 1029.98 1502.40 4.3013 4.1711 1.5653
Lisinopril + Dioxane
45 1027.15 1599.80 3.8040 3.9226 1.3938
55 1028.96 1529.20 4.1560 4.1001 1.4842
65 1030.98 1442.40 4.6621 4.3426 1.5766
75 1032.98 1356.96 5.2574 4.6115 1.6526
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Table-2: Concentration (m), Relative association (RA), ap-
parent molal compressibility (φκ), Apparent molal vol-
ume (φv), Solvation number (Sn)- 

% of 
dioxane

Apparent molal 
volume (φ

v
)

m3mole-1

Apparent molal 
compressibility 
(φκ )x10-9

m2 N-1

Relative 
association
(R

A
)

Solvation 
number 
(S

n
)

Lisinopril  + Dioxane
45 0.9385 0.7918 1.0370 1.1894
55 0.9360 0.7938 1.0028 0.9729
65 0.9323 0.7962 0.9685 0.7854
75 0.9287 0.8059 0.8873 0.4676
Lisinopril  + Dioxane
45 1.5101 1.1569 1.0234 1.0803
55 1.5061 1.2617 1.004 0.9613
65 1.5026 1.4126 0.9864 0.8662
75 1.4973 1.5699 0.9209 0.5663

Conclusion:-
In the present study mentions the experimental data for ultrasonic 
velocity, density and at 303 k for all substituted heterocyclic drugs in 
1, 4 dioxane-water mixture. From experimental data calculated acous-
tical parameters and studied to explanation solute-solvent interaction 
and ion-ion / solute-solute interaction are existing between drugs 
and organic solvent mixture. From experimental data it can be con-
clude that weak solute-solvent interaction in all systems.
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