
International Journal of Research in Advent Technology, Vol.7, No.1, January 2019 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 

 

455 

 

Study of Ultrasonic Velocity and Acoustic Parameters 

of Substituted α-arylidine -γ-phenyl-δ, β,γ-butenolides  

in Ethanol at 300K 
 

Harihar P. Dahikar*
a 

,Sujata S. Deo
a
, D. P. Gulwade

b
, Y. B. Wankhede

c 

a
 Department of Chemistry, Govt. Institute of Science, Nagpur.440001. 

b 
Department of Chemistry, Govt. Vidarbha Institute of Science & Humanities, Amravati.444604. 

c 
Department of Physics ,Govt.Institute Of Science, Nagpur.440001. 

Email: hpdahikar@gmail.com
a
, sujatadeo24@gmail.com

a
, dpgulwade@gmail.com

b
,yogiwan13@gmail.com

c 

 

Abstract: The ultrasonic velocity (U), density (ρ) and viscosity (η) of substituted α-arylidine -γ-phenyl-δ, β,γ-

butenolides has been measured in ethanol at 300K .From this  the experimental values have been used to 

calculate  various acoustic parameters such as adiabatic compressibility (βA), acoustic impedance (Zs), 

intermolecular free length (LF). The structure of synthesized  molecules of substituted α arylidine-γ-phenyl-

δ,β,γ-butenolides  are characterized by spectral analysis .The nature and strength of molecular interaction 

between  synthesized molecule  and solvent were explained by using such acoustic parameters. 
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1.INTRODUCTION: 

Ultrasonic velocities of liquid mixture are 

important in studying molecular interactions 

between solvent and solute molecules and used to 

calculate different physio-chemical parameters 

which have large applications in various 

mechanical and designing procedures. [1] 

Butenolides ring system are family of α,β 

unsaturated lactones which is located in natural 

product and in heterocyclic product because this is 

an in many cases experienced structure design in 

various applicable pharmacologically compounds 

[2]. Butenolides and their derivatives are known to 

have various biological activities such as 

antimicrobial, antibacterial, anti-inflammatory,  

[2,3]. Perkin condensation is most straight forward 

and atom economic course to combination of 

pericarbonyl lignan and 1-phenyl naphthalene 

system. [4]. 

The synthesized organic molecule i.e α arylidine -

γ-phenyl-δ, β, γ-butenolides has been reported [5]. 

In the present work, we have investigated density, 

viscosity, ultrasonic velocity of synthesized 

molecule i.e α arylidine -γ-phenyl-δ, β,γ-

butenolides in ethanol at 300K. The data obtained 

from the above have been used to determine 

acoustic parameters for find nature and strength of 

various interactions. 

2.MATERIALS AND METHOD: 

All chemicals and reagent used in present work are 

LR and AR Grade and obtained from E-Merck 

chemical Ltd, Loba chemicals, Fine Chem Ltd 

(India). IR spectra recorded with the help of FTIR 

Spectrophotometer. Melting points were 

determined on Electro thermal melting points 

apparatus and uncorrected. 
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Where, 

         1) R1=H, R2=OCH3, R3=H 

         2) R1=R2=R3=H 

         3) R1=OCH3, R2=OH, R3=H 

         4) R1=R2=OCH3, R3=H 
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The Specific gravity bottle has been used to 

measure the density of solution. An Ostwald’s 

viscometer has been used to measure the viscosity 

of solution. Ultrasonic velocity in liquid mixture 

were measured by using  Ultrasonic Interferometer 

(Model No-M81.Mittal Enterprise, New Delhi) at 

frequency 2 MHz.The acoustic parameters such as 

adiabatic compressibility (βA), acoustic impedance 

(Zs) , intermolecular free length(LF)  were 

evaluated   by using following  standard  equation , 

         βA =1/U
2
* ρ…………….1 

         Zs=ρ*U………………….2 

         LF= K * (βA)
1/2

…………..3
 

 

 

Where, 

         βA is adiabatic compressibility.
 

         Zs is acoustic impedance. 

         LF is intermolecular free length.  

         K is a Jacobson constant. 

Table shows the  experimental values of density 

,viscosity ,ultrasonic velocity and acoustic 

parameters such as adiabatic compressibility (βA) 

,acoustic impedance (Zs), intermolecular free 

length(LF)  of substituted  α arylidine -γ-phenyl-δ, 

β,γ-butenolides  derivatives in ethanol  at 300K. 
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α p-methoxy benzalidine -γ-phenyl-δ, β,γ-butenolide(1) 

0.01 777.8 0.8049 1151 9.7046 8.9524 6.1486 

0.02 777.9 0.8050 1148 9.7542 8.9302 6.1643 

0.03 778.0 0.8151 1269 7.9817 9.8728 5.5762 

0.04 778.2 0.8318 1396 6.5938 10.863

6 

5.0682 

0.05 778.4 0.8578 1389 6.6587 10.811

9 

5.0931 

α  benzalidine -γ-phenyl-δ, β,γ-butenolide(2) 

0.01 777.4 0.8045 1138 9.9327 8.8468 6.2205 

0.02 777.6 0.8304 1159 9.5736 9.0123 6.1070 

0.03 777.9 0.8572 1298 7.6300 10.097

1 

5.452 

0.04 778.1 0.8575 1388 6.6709 10.800

0 

5.0978 

0.05 778.2 0.8576 1397 6.5844 10.871

4 

5.0646 

α  4-hydroxy 3-methoxy -benzalidine γ-phenyl-δ, β,γ-

butenolide(3) 

0.01 776.5 0.8036 1144 9.8402 8.8831 6.1914 

0.02 777.6 0.8147 1148 9.7579 8.9268 6.1655 

0.03 777.9 0.8308 1278 7.8707 9.9415 5.5373 

0.04 778.5 0.8579 1271 7.9515 9.8947 5.5656 

0.05 778.8 0.8583 1266 8.0113 9.8596 5.5865 

α 3,4-dimethoxy benzalidine -γ-phenyl-δ, β,γ-butenolide(4) 

0.01 774.9 0.8019 1135 10.175 8.7951 6.2470 

0.02 776.2 0.8289 1154 9.6741 8.9573 6.1390 

0.03 778.7 0.8581 1204 8.8588 9.3755 5.8746 

0.04 778.9 0.8584 1268 7.9850 9.8764 5.5774 

0.05 780.2 0.8584 1384 6.6914 10.797

9 

5.1056 

 

3. RESULT AND DISCUSSION:  

The data obtained from measured values of density, 

viscosity, ultrasonic velocity and calculating 

various acoustic parameters such as adiabatic 

compressibility (βA), acoustic impedance (Zs), 

intermolecular free length (LF), with respect to 

different concentration of substituted α arylidine -γ-
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phenyl-δ, β,γ-butenolides in ethanol at 300K result 

are mention  in table . The graph shows in Figure 1, 

2, 3,4,5,6. 

   
 Fig1.variation density (ρ) with concentration(C)     

                           

 

2. Variations Viscosity (η) with concentration 

(C) 

      

  Fig 3. Variation Ultrasonic velocity (U) with 

Concentration(C)          

 

Fig 4.variation  acoustic impedence (Zs)  with  

concetration (C) 

     

 Fig 5. Variation adiabatic compressibility (βA) 

with concentration(C)    

   

            

Fig 6. Variation intermolecular free  length (LF) 

with concentration (C) 

Figure 1, 2 and 3 shows variation of density, 

viscosity and ultrasonic velocity with concentration 

of synthesized molecules. It is observed that 

density, viscosity and ultrasonic velocity increases 
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with increase in different concentration of  all 

compounds. 

Fig 3 shows the variation of ultrasonic velocity 

with concentration .It is found that ultrasonic 

velocity increases with increase of concentration of 

all synthesized molecules. As density of liquid 

increases number of molecules in given region  

increases, which makes fast exchange sound energy 

and hence ultrasonic velocity also increases. This 

purpose the disruption of solvent molecule with 

addition of biological potent molecules. Similar 

increases in velocity reported by S.Ingole et.al 

drugs nicotinamide and pyrazinamide in aqueous 

solution at different temperature [6]. 

Fig.4 shows the variation of acoustic impedance 

with concentration. From the graph, it is found that 

acoustic impendence increase with increase in 

concentration of synthesized molecules. There is 

powerful molecular interaction between solute and 

solvent molecules. Similar increase in acoustic 

impedance is reported by A.Selvam et.al [7]. 

Fig.5 shows the variation of adiabatic 

compressibility with concentration. It is found that 

there is continuous decrease of adiabatic 

compressibility with increase of different 

concentration of synthesized molecule. It is due to 

aggregation of solvent molecules around the 

solvent molecules which indicates that there is 

presence of solute solvent interaction [8]. 

The ultrasonic velocity depends upon the 

intermolecular free length .The intermolecular free 

length decreases with concentration of all 

synthesized molecules which is shown in fig.6. It is 

observed that there is strong molecular interaction 

between synthesized molecules and solvent [9]. 

4.CONCLUSION: 

Ultrasonic velocity, density, viscosity and acoustic 

parameters have been measured for different 

concentration of α arylidine -γ-phenyl-δ, β,γ-

butenolides  at 300K and 2 MHz frequency .It 

suggest the existence of a strong specific molecular 

interaction between solvent and synthesized 

molecules. 
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