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ABSTRACT

Density and ultrasonic velocity measurements are carried out for substituted -2,3-dihydroquinazolin-4(1H)-ones in
70% DMF-Water at T= 303K. The experimental values are used to calculate adiabatic compressibility, apparent
molal volume, apparent molal compressibility and solvation number. These acoustical parameters obtained are
used to explain the interaction taking place in the solutions.

Keywords: Substituted-2,3-dihydroquinazolin-4(1H)-ones, atmal parameters and interactions in solutions.

INTRODUCTION

The ultrasonic measurements are useful to determingber of acoustical parameters. The apparentl maliame
has proved to be a simple and convenient tooltfahyéng solute-solvent interactions in solutions[The apparent
molal volumes and compressibilities of aqueoustgnia of some transition metal chlorides in the alit} range
0.0 < m < 1.0 have been determined from precise densitysanetd speed measurements &CP8|. Ultrasonic
velocities of solutions of monochloroacetic acid @gueous ethanol are measured by using single atryst
interferometer. The ultrasonic velocity, densitydaroncentrations are used to calculate adiabatigpoessibility,
intermolecular free length and apparent molal cawsgibility[3]. Ultrasonic velocity, density and abatic
compressibility for 2,6-dimethylpyridine + watereameasured over the entire composition range inettngerature
range 293-318K][4]. The partial molal volumes andiphmolal compressibilities of solutes in waterdaaqueous
solutions are considered important thermodynamantties, whose knowledge hopefully gives inforroatabout
the structural influence of the solute upon watarcsure[5].

The ultrasonic measurement shows that ultrasonliocitg, apparent molar compressibility and appanemiar
volume of the solution of manganese soaps increlge adiabatic compressibility and solvation numbecreases
with increasing concentration of soaps. It indisateat there is significant interaction betweengbap and solvent
molecules in dilute solutions[6]. Compressibilisy known as an independent and effective tool feestigating
biologically active compounds and finds increadiisg as a means for characterizing protein systémdlfrasonic
velocity and adiabatic compressibility have beeteideined at 298.16 K for some fluorocarbon liquitktores over
entire composition range[8]. Ultrasound velocityaserements carried out in solutions allow the deiggtion of
the compressibility of a fluid in relation to inteand intramolecular interactions which can be abtarized by the
variation of thermodynamic parameters such as testye, pressure and volume[9]. Sound velocity measent
is a widely used method for determining the comgibelity of liquids, solutions, solutes and macrdewules and
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for the determination of a wide range of thermodyitaparameters[10]. The study of apparent molalwva and
adiabatic compressibility is reported by many wosk&l-15].

2,3-Dihydroquinazolind(1H)-one derivatives are playing crucial role in theteahof drug intermediates, biological
and pharmaceutical applications[16-20]. They harsvd much more attention because of their actwiiech as
antibacterial[21], diuretic[22], anticancer[23].tdyperlipidemic[24], antiparkinsonism[25], antimabial[26], anti-
inflammatory[27], bronchodilator[28], antihypertére{29], antiproliferative[30] and antimitotic[3Hctivities. The
data on some of the properties associated witHigiuéds and liquid mixtures like density, viscositiefractive
index, surface tension, and ultrasonic velocitigxl fextensive application in solution theory and lexalar
dynamics[32]. These modern days there is an upsarggpical formulations such that it can be preplpy varying
physico-chemical properties and providing bettealized action[33].

Ultrasonic study of number of compounds is donenayy workers[34-38]. A survey of the literatureigates that
no acoustical data on substituted-2,3-dihydroquhiazi(1H)-ones has been produced. In the present work,
different properties such as adiabatic compredsibi(Bs), apparent molal volumeq(), apparent molal
compressibility ¢) and Solvation number (Sn) have been evaluatéallowing substituted-2,3-dihydroquinazolin-
4(1H)-ones in 70% (DMF+Water) mixture at different centrations of ligand.

o

L. : Ei=4-hvdroxy-3-methoxvphanyl

NH L :Ri=2-hydroxyphenyl
/%R. Le : Bi= 3-hydroxyphenyl
) - Lo : Ri=4-hvdroxyvphanvl
B \ Fo=H for all
1

Ligand A (L A)= 2-(4-hydroxy-3-methoxyphenyl)-2,3-dihydroquinazolin-4(1H)-one
Ligand B (Lg)= 2-(2-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)-one
Ligand C (L c)= 2-(3-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)-one
Ligand D (L p)= 2-(4-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)-one

MATERIALS AND METHODS

The ligands of which physical parameters are teXygored are synthesized by using reported profgeplAll the

chemicals used are of analytical grade. The demagpasurements are made with the precalibrated ibasgp
pyknometer. All the weighings are made on one pgitadl balance (petit balance AD-50B) with an aeayr of +

0.001 gm. The speed of sound waves is obtainedsimg wariable path crystal interferrometer (MitEaiterprises,
Model MX-3) with accuracy of + 0.03% and frequeridyHz. In the present work, a steel cell fitted watlguartz
crystal of variable frequency is employed. Therimstent is calibrated by measuring ultrasonic véyoof water at
25°C.

RESULTS AND DISCUSSION
Sound speeds can be measured using a single fieguirasonic interferometer. The ultrasonic wawé&nown
frequency produced by a quartz crystal are reftebie a movable metallic plate kept parallel to thmrtz plate.
When the state of acoustic resonance is reachetbdhe formation of standing waves, an electrieaktion occurs
on the generator driving the quartz plate andritsda current becomes maximum. The micrometer islglmoved
until the anode current meter on a high frequermyegator shows a maximum. The distance thus moyetieb
micrometer gives the values of wavelength[40].

The distance traveled by micrometer screw to getraaximum in ammeter (D) is used to calculate wength of
ultrasonic wave using following relation:

2D =) 1) (
Where,\ is wavelength and D is distance in mm.
From the knowledge of the wavelength, the ultraseelocity can be obtained by the relation:
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Ultrasonic velocity (U) 2. x Frequency x 10 2)
Using the measured data some acoustical paranceteifse calculated using the standard relations.

The adiabatic compressibility[41-42] of solvent awdution can be calculated by using equations:
Adiabatic compressibility of solutio$) = 1/ U3x ds 3)
Adiabatic compressibility of solvend) = 1/ U’ x do 4)
The acoustic impedance (Z) [43-44] is calculateadgiequation:

Acoustic impedance (Z) = Us x ds (5)
Where, Y and Us are ultrasonic velocity in solvent and Soturespectively.

do and ds are density of solvent and solution respegt

The apparent molal volume,j and apparent molal compressibilitg) are given by following equations[45-46].

M (do—ds)x103
ds (mdsdo)

(6)

Apparent molal voluméo, ) =

1000(Bsdo—B,ods) | BM
mdsd, + ds @)

Apparent molal compressibilit, ) =
Where, d and dare the densities of the pure solvent and solutiEspectively.

m is the molality and M is the molecular weightsofute.

B, andBsare the adiabatic compressibility of pure solverd solution respectively.

According to the studies intermolecular free len@ih [47] is given by:

Intermolecular free length (L= KVps (8)
The constant K is called the Jacobson’s constant.

The value of Jacobson’s constant can be calculatesing relation

K =(93.875 +0.375x T ) x 10 9)

Where, T is the temperature at which experimenaisied out.

The relative association (R[48-49] is given by the equation:

Relative associatiofR,) = (5) X (&)1/3 (20)

do Us
The solvation number (B[50] is given by the equation.
Solvation number (Sn) =, /Box (M/ dg) (12)

In the present work the measurements of ultraseglmcity and density at different concentratiorsobstituted 2,3-
dihydroquinazolin-4(H)-ones in 70 % DMF-Water are carried outTat 303K. The data obtained is used to
evaluate different acoustical parameters such iabatic compressibilityfs), apparent molal volumeg), apparent
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molal compressibility¢y) and solvation number (Sn). The formula No. 03,@6and 11 are used to do calculations
for acoustical parameters.

Acoustic parameters are helpful to understand heha¥ solute and solvent molecules in solutionsa@ges in the
values of these parameters with concentration emgimnportant to explain number of factors.

The measurement of ultrasonic velocity in pure idguand mixtures is an important tool to study pieg/sic-
chemical properties and also explains the naturaaécular interactions. From the table no. OTaslhnic velocity
is directly proportional to the concentration. Figo. 01 shows the variation of ultrasonic velocitjth
concentration. In more concentrated solution thesitdlity of making hydrogen bond increases whiscreg packed
structure and accordingly ultrasonic velocity irges. Ultrasonic velocity increases on increasiegcbncentration
of solute may be attributed to cohesion broughtualby the association among the molecule and grealate -
solvent interaction.

Compressibility gives the ease with which a medicem be compressed. Table no. 01 shows that théaitia
compressibility §s) increases with decrease in the value of condémtisa Fig. no.02 shows the variation of
adiabatic compressibility with concentrations. Tisigs per general trend observed for the elegicabplutions. In
more concentrated solution, more cohesion is degeand this lead to a decreas@dnThe decrease i results

in an increase in the value of ultrasonic velocityhe increase of adiabetic compressibility with réase of
concentration of solution may be due to the digparef solvent molecules around ions supportingknea solvent
interactions. Adiabatic compressibility is more @ase of bulky and less polar substituents. The batia
compressibility value decreases with increasingceatration indicates formation of strong hydrogemding
between solute and solvent.

The concentration dependence of the apparent mwoleime (p,) is very useful tool in elucidating ion-ion
interactions. Table no. 01 suggests that as theertration decreases apparent molal volume incse&$g no. 03
shows the variation of apparent molal volume witimaentrations. The increase in apparent molalmeluwith
decrease in concentration indicates the existeficgrong ion-solvent interaction. The value of agpé molal
volume is high in case of more polar substitueanttess polar substituents. Apparent molal volusnaffiected by
the phenomenon of salvation. The molal concentratidependence of apparent molal volume is useful in
understanding solute-solvent interactions.

Table no. 01, suggests that apparent molal compiléys( @) increases with decreases in concentrations.rfeig.
04 shows the variation of apparent molal comprdggitwith concentrations. The increase in valdeapparent
molal compressibility ¢) with decrease in concentrations shows the weaktrelstatic attractive force in the
vicinity of ions causing electrostatic salvationiafs. Compressibility is more in case of bulky stithent.

The solvation number (Sn) increases as the coratemirdecrease as per Table no 01. Fig. no. 05 shbe
variation of solvation number with concentration&¥hen salvation occurs, the solvent molecules efidin-solvent
complex may be assumed to more closely packed ithdime pure solvent. The solvation number increagh
decrease in concentration due to weak solute-sbimtaraction.
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Table 1: Ultrasonic velocity, density, adiabatic capressibility (Bs), apparent molal volume €p,), apparent molal compressibility ),
solvation number (Sn) at different concentration dsubstituted -2,3-Dihydroquinazolin-4(1H)-ones in 70% DMF solvent at 303K

Ultrasonic| Adiabatic Apparent |Apparent molal .
C(?:)C' Density (ds) velocity [compressibilityjmolal vqumeCompressibiIitynﬁgﬁ"éztr'on
(mol |it-1) (kg m73) (lfs) (BS)ZX]—-:PQ 3@1 1 (@) ;(19710 (Sn)
(ms?) (m°N™) (m°mol™) (m°NY)
Ligand L o
0.01 1019.7 906.8 1.1926 1.2327 2.9358 0.64P9
0.005 1017.7 870.8 1.2958 2.3794) 3.1980 0.70[79
0.0025 1015.6 835.2 1.4115 4.5767 3.4890 0.7723
0.0012! 1014.: 795.2 1.559: 8.908¢ 3.862¢ 0.855(
0.000625 1011.4 771.6 1.6607 16.830p 4.1111 0.9101
Ligand Lg
0.01 1016.4 848.4 1.3668 1.1615 3.3447 0.74p4
0.00¢ 1013.t 816. 1.480: 2.196¢ 3.623¢ 0.802:
0.0025 1011.6 814.8 1.4889 4.2253 3.6404 0.8058
0.00125 1009.8 806.0 1.5243 8.1307% 3.7262] 0.8249
0.000625 1008.0 802.8 1.5393 15.616pP 3.7658 0.8336
Ligand L ¢
0.01 1012.0 881.2 1.2725 1.0651 3.4959 0.77B9
0.005 1011.2 854.8 1.3534 2.0949 3.5516 0.7862
0.0025 1010.6 832.8 1.4267 4.1366 3.6152 0.8003
0.0012! 1006.¢ 798.¢ 1.557( 7.538( 3.7091 0.821:
0.000625 1003.7 774.0 1.6630 14.057)7 3.8591 0.8943
Ligand L
0.01 1008.3 843.6 1.3936 1.1097 3.9569 0.77p7
0.00¢ 1006.( 827.¢ 1.451: 2.102: 4.030¢ 0.790:
0.0025 1005.0 810.8 1.5135 4.1022 4.0817 0.8002
0.00125 1002.5 784.4 1.6212 7.6883 4.1874 0.8209
0.000625 0998.3 763.6 1.7179 13.618p 4.2245 0.8282

Graphical Representation of acoustic parameters if0% DMF-water solvent
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Fig-2: Plot of Adiabatic Compressibility (Bs) x10° m2N-* Vrs concentration (mol/lit) in 70% DMF solvent
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CONCLUSION

Acoustic parameters are helpful to understandehaf solute and solvent molecules in solutioBeanges in the
values of these parameters with concentration ang important to explain number of factors. In mooacentrated
solution the possibility of making hydrogen bondrigases which gives packed structure and accoydifghsonic
velocity increases. The adiabatic compressibildjue decreases with increasing concentration iteictrmation
of strong hydrogen bonding between solute and sblvehe increase in apparent molal volume with ease in
concentration indicates the existence of strongsmiment interaction. The increase in value of appamolal
compressibility ¢ with decrease in concentrations shows the weadtrelstatic attractive force in the vicinity of
ions causing electrostatic salvation of ions.
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