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ABSTRACT

The ultrasonic velocity study of the heterocyclic compounds i.e. ultrasonic velocity, adiabatic compressibility,
apparent molal volume, apparent molal compressibility have been determined for the synthesized pyrazolines at
different concentrations in the dioxane-water mixture by using ultrasonic interferometer at 1 MHz frequency. The
variations in acoustical properties with increasing in concentration of the heterocyclic compounds have been used
to understand the changes in molecular interactions between solute and solvent to know the structure making and
breaking property of solute molecules with increase in concentration of pyrazolines.

Keywords: adiabatic compressibility, acoustic propertiedtasonic velocity, apparent molal volume, apparent
molal compressibility.

INTRODUCTION

The synthetic heterocyclic compounds found thepliaption in various field like antibacterial, amycobacterial,
trypanocidal, anti HIV activity, genotoxic, herldeil, analgesic, antinflammatory, muscle relaxantijeishmanial
agents, anticonvulsant, anticancer, antimalerialfungal and lipid peroxidation inhibitor, antiteizular, hypnotics,
anti depressant, antitumoral, anthelmintic, anédtisidal agent[1-6]. Number of important biocheatimolecules
and drugs obtained from natural resources contetarocyclic rings. Presence of heterocyclic rihgs profound

effect on physiological activity of heterocyclimg containing compounds and has lead to wide yaaEmodern
drugs.

Substituted pyrazoline have been reported to exhdnitioxidant[7], anticancer[8], fungicidal[9], &nt
inflammatory[10], analgesic[11], insecticidal[12Jantiarthritic[13], cerebroprotective[14], antidegsant[15],
activities. Apart from their biological activitigg/razolines exhibited fluorescent and luminescéijttivities.

Ultrasonic velocity measurement is one of the highbwerful and sensitive method that reveals theireaand
strength of intermolecular interactions occurringhie solutions. So in the recent days there izsh study going on
regarding to analyze the intermolecular interaciiorsolutions, molecular structures by using ultrds velocity
techniqgues and some properties such as adiabatipressibility, apparent molal volume, and appanmaoial
compressibility. Theses study provides a new avdoud¢he understanding intermolecular interactidrvarious
solvent with water. Literature survey shows thanyaesearchers[17-23] have done the acousticaly diycthe
measurement of density and ultrasonic velocityifiéient aqueous and non-aqueous systems like depethanol
etc at different temperatures. Adiabatic comphélitsi in aqueous solutions of alkali metal chlar& have been
studied by Hisashi Uedaira and Yasuko Suzuki[24}iBw of the importance of these parameters, aanwyt is

made to determine the density and ultrasonic velamfi pyrazolines and isoxazoline different percentage of
dioxane-water mixtures at a particular temperature.
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MATERIALS AND METHODS

The substituted 2-hydroxy pyrazolines has beenhggited by known methods in the laboratory and gteicture
are confirmed by on the basis of their analyticatad 1, 4-dioxane was purified by Vogel's standaethod”. The
double distilled water is used for solution prepiara of solution of metal salt. The solution of pgoline was
prepared in pure dioxane. The densities of solatimmtaining different concentration of ligand Imsance and in
presence of metal ion were measured by using tigtasity meter (Aton Paar make). The ultrasonioaigy of the
solutions were measured by using ultrasonic iaterheter having frequency 1MHz (Mittal Enterpriset®del No
F-81) .The constant temperature was mentainedrbulating water through the double wall measuriei made
up of steel. In the current study we determinedvidlee of adiabatic compressibilitg), apparent molal volume
(ev), apparent molal compressibilitg). The apparent molal volume and apparent molal cesgibility have been
calculated from following equations.

The following pyrazolines are used for ultrasastiady
i) 3-(2-Hydtroxy-3, 5-dichlorophenyl)-5-(4-chlorophd)z1-phenylpyrazoline (HCPPAL
i) 3-(2-Hydtroxy-3, 5-dichlorophenyl)-5-(2, 4-dichlggbenyl)-1-Phenylpyrazoline. (HDPPE)

The apparent molal volumes, adiabatic compressibidind apparent molal adiabatic compressibility ever
determined by using following formulas.

1.Apparent Molal Volumed,)
(@) =(M/ds) + [(do—ds) xfP/ m do ds - (1)
Whereas M = Molecular weight of Solute.
d = Density of a solvent. ds = Dénsif solution.
m = molality of the solution.

2. Adiabatic Compressibilityp, & Bs)

i/wéd, 00 (2)
msdd, 000 e (3)

i) For Solvent 3, =
i) For solution ps =
Were U and U are ultrasonic velocity in the solvent and solutiespectively. gland d are density of the solvent
and solute respectively.

B, andps are adiabatic compressibility of the solvent apldition respectively.

2.Apparent Molal adiabatic compressibilitg )

1000(Bd,- B, ds) B.M
(P = + 4)
mgh, d
4. The graphs af, VsYmwere plotted and presented in fig. 8.2.1 to 8.24 per the value of limiting molal volume
of the solutiong’, at m = 0 and slope,Swvere calculated using Mason equation.

Q=-¢+S m'/? (%)

Where $ is the slope of the plot which measures solutetsdnteraction.¢®, measures solute-solvent interaction
at infinite dilution.

5. The graphs ofys Vs V\m  were plotted and are presented in fig. 8.8.8.2.12 The value of limiting molal
adiabatic compressibilitg’s of the solute at m =0 and slopev&re calculated by employing following equation.

Os = (poks + S& ml/2 (6)

Where § is the slope of the plot, which measure solutetsointeractiong’s is themeasures of solute-solvent
interaction at infinite dilution.
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RESULTS AND DISCUSSION

The present density measurement study shows thatattial molal volume for all ligands are negatilis indicates
weak solute-solvent interactions. With increasedncentration of the ligand, the partial molal yvokiis found to
be increased this suggested that the solute-soiwtetaction though weak are slightly increased. higher

concentration (m = 0.006), all ligands shows puesitialue of partial molal volume indicating strosgute-solvent
interaction. This might be due to electrostrictioihthe ligand molecules of higher concentrationthg solvent
molecules. Only at such higher concentration tiganids shows structure breaking property. The pari@al

volume of each ligand in presence of Cu (Il) ionater concentration of ligand are negative sugggsiveak
solute-solvent interaction. With increase in coniion of HCPP, the partial molal volume of HCRFricreased
suggesting increase in solute-solvent interactidre partial molal volume of HCPP in presence of(Quion is

higher than that ion absence of Cu(ll) ions atdéfierent concentration of HCPP. This suggested tha solute-
solvent interaction are enhanced in presence dilTions the partial molal volume of HDPP in prase of Cu (I1)
ion up to certain concentration of HDPP (m=0.044i82higher than that in absence of Cu(ll) ions. ¥dhis

concentration the partial molal volume of HDPP iegence of Cu (Il)ions is lower than that in abseotCu (II)

ion indicating relatively lower solute-solventanactions. The partial molal volume of HDPL in pemece of Cu
(I) ion as compared to in absence of Cu (Il) isnobserved, this might be due to continuous stratthanges
around HDPI molecules in presence of Cu (Il) idrentthat in absence of Cu (ll) ions.

The large negative values af’, indicate that at infinite dilution , the solutehgent interactions are almost absent
hence the solute is acting as structure makerstrbigldue to presence of solute-solute interact®mdicated by
positive values of Sin all systems.

Table 1 @v) and (@«s) values in 70% dioxane —water mixture
System: (HCPP-A) L Temp=30+0. IC
Ultrasonic frequency = 1 MHz

Sr. No. | Concentration of ligand m/1G mol.kg™ | ¢./10%m® mol* pa’ | g /10°m®mol*
1 0.50 -10.09 -2953.5695
2 1.00 -91.40 -1183.0926
3 2.00 -5.40 -437.4667
4 4.00 -0.188 -18.116
5 6.00 -0.451 152.76
Table 2 (@) and (k) values in 70% dioxane —water mixture
System :( HCPP-A) Li+Cu (Il)
Temp =30 * 0.2C Ultrasonic frequency = 1 MHz
Sr. No. | Concentration of ligand m/1G mol.kg” | /102 m® mol* pa®* | ¢v /10°m®mol?
1 0.50 -1.423 -1836.3642
2 1.00 -0.530 -810.6133
3 2.00 -2.386 -251.1852
4 4.00 0.226 -18.27052
5 6.00 -3.34 214.815
Table 3 () and (@« values in 70% dioxane —water mixture
System: (HDPP-B) L,
Temp =30 £ 0.2C Ultrasonic frequency = 1 MHz
Sr. No. | Concentration of ligand m/1G mol.kg” | /102 m® mol* pa® | ¢v /10°m°mol*
1 0.50 0.4278 -1616.2569
2 1.00 -1.3521 -1242.4097
3 2.00 -0.8723 -357.19063
4 4.00 3.5180 155.5152
5 6.00 -4.8168 133.9166
Table 4 (@) and (@ws) values in 70% dioxane —water mixture
System: - (HDPP-B) L, + Cu (ll)
Temp =30 + 0.2C Ultrasonic frequency = 1 MHz
Sr. No. | Concentration of ligand m/10 mol.kg™ | ¢./10%2 m® mol* pa® | qv /10°m°mol?
1 0.50 2.868 -1617.2569
2 1.00 -3.788 -683.6713
3 2.00 0.7270 -264.0016
4 4.00 -0.1738 62.248
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(s Value in all systems shows continuous variatioth wicrease in concentration of the ligands. Irecafsligand
HCPP-L;, the@s values increase with increases in concentraticth@ligand. But for the ligand HDPP-the @y
values are decreasing with increase in concentraifahe ligand. This suggested the decrease impoesaibility
due to weak solute - solvent interactions. TheQu (lI) and L,+Cu (II) system shows decrease ¢ns values
because of increasing solute-solvent weak intevastiThe L+Cu (Il) system shows increasimgys values with
increasing in concentration of the ligand. This Imibe due to decrease in solute-solvent interagtiba negative
¢’xs values for L+Cu (Il) systems indicates decrease in compredgyiliilie to increased solute-solvent interaction,
where as the positiwgys value for L+Cu(ll) systems suggested increase in compreggibilie to decreased solute-
solvent interactions at infinite dilution. The néga @, values for L-Cu (II) and L- Cu (II) systems indicates
absence of solute-solute interaction.

Table 7¢fv, ¢Ks, S, and S values for ligand system

Ligands | ¢®v/10°m®mol™® | S,/10%g™m’ mol®* | ¢°Ks/10%m? mol'Pa’ | Sc/ kg"’m? mol®?Pa’
Ly -2200 2.80 -14 200
L, -2111 4.25 1.4 -94.44
Table 8¢fv, ¢’Ks, S, and Svalues for ligand + metal system
Ligands | ¢°v/10°m°mol? | S,/10%kg™m® mol®* | ¢°Ks/10%m® mol'Pa® | S« kg”’m® mol¥Pa’
L,+ Cu(ll) -1889 3.57 -0.620 -37.6
Lo+ Cu(ll) -1500 6.80 3.8 -70.58
PLOT OF (@) AND (i) Vs MOLE FRACTION
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Fig. 1 system-HCPP-L (¢qv) Vs Vm
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Fig. 2 system-HCPP-L (k) Vs Vm
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Fig. 3 system- HCPP-L+ Cu (Il) (qv) VsVm
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Fig. 4 system- HCPP-L+Cu (Il) (@) Vs Vm
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Fig. 5 system-HDPP-L (@) Vs Vm
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Fig. 6 system-HDPP-L(@) VsVm
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Fig. 7 system-HDPP-l- Cu (Il) (@,) VsVm
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Fig. 8 system-HDPP-L- Cu (Il) (@) Vs VYm
CONCLUSION

The substituted 2-hydroxy pyrazoline has been ®gitled from chalcone, when it was reacted with phen
hydrazine hydrochloride in ethanol respectively.ofstical properties were measured for these hatelioc
compounds in 1,4-dioxane at constant temperafure.result from graph shows that these is goodtesokolvent
interaction take place

Acknowledgement
Authors thankful to Principal, Vidyabharti Mahavalglya, Amravati for providing necessary researcilifi@s for
the PhD work.

REFERENCES

[1] Mittal, A., Synthetic, nitroimidazoles, Biological activities, Sci.,Pharm.200977,497-520

[2] Nagalakshmi, G., Synthesis, antimicrobial and afitimatory activities of oxadiazolesnd. J. Pharm. i,
200870, 49-55

[3] Nekrasov, D. DChem. Hetrocycl. Compd., 2001, 37,263-275

[4] Sperry, J. B.; Wright, D. LCurr. Opin. Drug. Discov. Devel. 2005 8, 723-740.

[5] Polshettiwar, V.; Sharma, R. Bure Appl. Chem., 2008 80, 777-790.

113



V. D. Maneet al Der Pharma Chemica, 2016, 8 (5):107-114

[6] Katritzky, A. R.Chem. Hetrocycl. Compd., 1992 28, 241-259.

[7] Nimavat, K. S.; Popat, K. H.; Joshi, H.I8dian J. Heterocycl. Chem., 2003 12, 225- 228.

[8] Venkatesh, P.; Hari, P. K.; Sharfudeen, S.; SouriyaSpandana, V.; Priyanka, J Pharm. Res., 2012,5(5),
2875-2877.

[9] Das, N. B.; Mitra, A. SIndianj Chem, 1978,16 B, 638.

[10]Dusza, J. P.; Josheph, J. P. & Burnstum, 982 US436080.

[11]Udupi, R. H.; NarayanRao, S.; Bhat, A.IRdian J heterocyclic Chem. 1998,7, 217.

[12]Rulafvan, S. G.; Amoled, C.; WellmgakAgric Food Chem. 1979 27, 406.

[13]Nugen, R. A.; Megan, Ml Med Chem, 1993,36(1), 134.

[14]Hiroshi, K.; Yasuhiro, T.; Yoshio, S.; Gumiki, SNovio, O.; Akira, T.J pfrmacol. 1997,73(4), 317.
[15] Erthan, Palaska; Multa, Aytemir; Tayfun, Uzday;dl Arol. Euro. J Med Chem, 2001,36, 317.
[16]Nunhoeffer, O.; Rokhi, DBer, 1953,86, 226. Pushpavalli, D. Pal and M. Pal-Bha@iaem Med Chem, 201Q
5, 1937-1947.

[17]17Ishwara J, Bhat & Shree Varaprasad NI&q. J. Pure and App. Phy., 42, 004, 96.

[18]18 Mahajan D T, PhD. Thesis in Chemistry Submittedmaravati University, Amaravati, Indigl 497
[19]119Thakur S D, Mahajan D T & Narwade M L. Ind. Chem. Soc., 84 (5), 2007, 480.

[20]20Hagen R, Behrends R & Kaatze Il,Chem. Eng. Data, 49 (4), 2004, 988.

[21]Kharat S JJ. Moal. Liquids, 140 (1-3), 2008, 10.

[22]22 Ikhe S A, Rajput P R & Narwade M Indian J Chem, 44A (2005 2495.

[23]123Mason W PPhysical Acoustics, vol 1, Part A (Academic press New Yotl)64

[24]24Hisashi Uedaira & Yasuko SuzuBulletin of the Chemical Society of Japan, 52,10, (979 2787.
[25] 25 Vogel A I,Practical Organic Chemistry, (1974, 3¢ edition, Longman 171.

114



