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ABSTRACT

Density and refractive index for substituted-8jBydroquinazolin 4(1H)-ones have been measured in binary
mixtures with different composition as per percgetamaintaining constant ligand concentration (01
Measurement of refractive index is done using Abliefractometer. The values of molar refraction,)(RRnd
polarizability constant{) have been calculated from the data. Molar refractand polarizability constant of the
investigated systems are increases with increageencent composition of organic solvents. Thesampaters
and their variation tendencies have been expounléeims of the interactions between solutes amekesis.

Keywords. Substituted-2,®ihydroquinazolind(1H)-ones, molar refraction and polarizability constant.

INTRODUCTION

The refractive index and the dipole polarizabilaye fundamental electrooptical properties of mitierThe

refractive index of a liquid can be easily deteredirio a high degree of accuracy. It is a charatiemroperty of a
liquid. It is one of the important additives profpes of liquid[2]. It varies with temperature amavelength of light
used. Generally, the D-line of sodium is used fandard measurement. Instruments used for meastefragtive
indices are known as refractometers[3].

Refractive index is the useful physical charactierisf liquid by means of which pure compounds identified and
with which industrial processes are monitored amtrolled[4]. The use of measurements of indexeffaction as
a quick, convenient, and accurate way to estimatsities of liquid mixtures has been reported[5¥He refractive
index of liquids is a physical property so easigtatmined with accuracy that it has become a stdnfda their
characterization[8]. Density and refractive inderasurements are expected to shed some light onsbbite-
solute and solute-solvent interactions[9-11]. Téfeactometric technique is used to study the militgilof polymer
blend[12]. The use of molar refraction is propofadthe estimation of vapor pressure of pure hydrbons from
C, to Cod13]. Specific refractive index increments have rbeeeasured for solutions of neutral water-soluble
polymer in binary solvents of formamide/water otke whole range of solvent composition[14]. Densityd
refraction index are two physical properties easynteasure and can be used to characterize an lignid
mixture[15]. Refractometric study is done by maryrkers on differtent compounds[16-20].

2,3-Dihydroquinazolind(1H)-one derivatives are playing crucial role in theteahof drug intermediates, biological
and pharmaceutical applications[21-25]. They haisvd much more attention because of their actwiiech as

7
Pelagia Research Library



M. P. Wadekar et al Der Chemica Sinica, 2015, 6(6):7-14

antibacterial[26], diuretic[27], anticancer[28].tdéyperlipidemic[29], antiparkinsonism[30], antimabial[31], anti-
inflammatory[32], bronchodilator[33], antihyperténe34], antiproliferative[35] and antimitotic[3&]ctivities.

Absorption, distribution, metabolism, and excretihDME) and chemical reactivity-related toxicity earthe
important factors of drugs[37-39]. Most of the dswage hydrophobic. This property of hydrophobigityuld render
drugs difficult to eliminate, since in the absenmie metabolism, they would accumulate in fat anduda

phospholipid bilayers[40] in cells. These modergsdthere is an upsurge in topical formulations sthett it can be
prepared by varying physico-chemical properties @modiding better localized action[41].

The present work deals with the study of molaraetfon and polarizability constant of following cpounds in non
aqueous solvent such as DMF, acetone and1,4-didwatiedifferent percentage).

o
La : Ri= 4-hydroxy-3-methoxyphenyl
NH Lg : Ri= 2-hydroxyphenyl
Lc : Ri= 3-hydroxyphenyl
/k R, Lp : Ri= 4-hydroxyphenyl
R = H for all
N
H R,

Ligand A (L )= 2-(4-hydroxy-3-methoxyphenyl)-2,3-dihydroquinazdiaH)-one
Ligand B (Lg)= 2-(2-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)eon
Ligand C (Lc)= 2-(3-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)eon
Ligand D (Lp)= 2-(4-hydroxyphenyl) -2,3-dihydroquinazolin-4(1H)eon

MATERIALSAND METHODS

The ligands of which physical parameters are t@Xmored are synthesized by using reported proi@2pl The
analytical grade solvents and freshly prepared Pjodistilled water are used. The solutions of coonpds under
study are prepared in different solvent like DMEetane and 1,4-dioxane by keeping constant ligamdentration
system (0.01M). The density measurement is doimgy esspecific gravity bottle. All the weights @eken on one
pan digital balance (petit balance AD-50B) withaturacy of + 0.001 gm. The refractive indicesrasasured by
Abbe’s refractometer at 2¥ 0.1°C. The accuracy of Abbe’s refractometer is witkih001 units. The constant
temperature of the prism box is maintained by dattng water from thermostat at 27C + %1 Refractometer is
calibrated by using glass test piece of known otifra index supplied with the instrument.

RESULTSAND DISCUSSION
It is often desirable to know the refractive indeha solute. This index can be derived from theaetfve indices of

solution and solvent on using a suitable mixturée[AB]. The molar refraction of solvent, solutiomnc be
determined by following equation[44].

Romrw = XRi1 + XR; 1)
Where, R and R are molar refractions of solvent and water respeigt

The molar refraction[45-47] of solutions of ligaimdsolvent -water mixtures are determined from-

RMix -

(n*-1) [X1M1+XaM; + X3M3]
(n?+2) { d } (2)

Where,

n is the refractive index of solution, d is the signof solution, X is mole fraction of solvent, Xs mole fraction of
water and X is mole fraction of solute, M M, and My are molecular weights of solvent, water and solute
respectively.

The molar refraction of ligand can be calculated as

Riig = Ruix - Romr-w 3
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The polarizability constantij[48-49] of ligand can be calculated from followingation-
R"g = 4/31iNoa (4)
Where, No is Avogadro’s number.

The data of density and refractive index measurérngpresented in table no 02. Using equation nad004

calculations are made to determine the values ¢dumefraction and polarizability constant. The esimental data
of refractive index at the temperatufe300K is presented here. The experimental data shibwat generally
refractive index increases as the percentage cdtigro®f organic solvent component in the binaryxtaie

increase. This is an indication of the fact thdtagtive index is correlated with the interactiomscurring in the
solution under study.

Table 1: Values of molar refraction of different composition of solvents

% of Molar Refraction [R]
solvent mixture DMF Acetone Dioxane
20 17.1569| 11.6287 19.6674
40 16.4094| 10.9571 18.7919
60 14.973( | 9.843: 17.227¢
80 11.9243| 7.9248 13.8024
100 4.5403 4.2067 4.4692

Table2: The values of refractive index (n) and density(d) of 0.01M solution of ligand in different composition of DMF, Acetone and
Dioxane solvent at 300K

Composition in % Refractive index (n) Density (d) gm/cm®
DMF | Acetone | Dioxane | DMF [ Acetone| Dioxane

Ligand (Ln)

20 1.359 1.347 1.359 1.065 0.8740 0.9948

40 1.38( 1.357 1.37: 1.075] 0.865¢ 1.005(

60 1.403 1.364 1.389 1.0834 0.8404 1.0047

80 1.421 1.367 1.402 1.102 0.8161 1.0164

100 1.431 1.362 1.416 1.0080 0.79%6 1.0580
Ligand (Lg)

20 1.362 1.346 1.354 1.070 1.03%1 0.9687

40 1.386 1.357 1.367 1.0844 1.0194 0.9882

60 1.404 1.854 1.385 1.085 1.6335 0.99419

80 1.41¢ 1.367 1.40] 1.091! 0.754¢ 1.010¢

100 1.431 1.365 1.416 1.078 0.6858 1.01p7
Ligand (Lc)

20 1.371 1.346 1.353 1.0717 1.03%0 0.9692

40 1.38:2 1.35¢ 1.37] 1.085: 0.987¢ 0.986:

60 1.397 1.359 1.388 1.0919 1.0021 0.99Y3

80 1.410 1.367 1.398 1.1064 0.9395 0.9982

100 1.430 1.363 1.419 1.0669 0.87}’4 1.05p2
Ligand (Lp)

20 1.355 1.345 1.353 1.068 1.01$5 0.9810

40 1.377 1.356 1.370 1.0882 1.00$2 0.9982

60 1.401 1.364 1.385 1.0886 0.96(6 0.9991

80 1.420 1.367 1.399 1.092 0.9440 1.0082

100 1.430 1.364 1.417 1.088% 0.8779 1.05f4

The graphs are plotted using percentage of solwerstus molar refraction () In all the graphs, it is found that
molar refraction increases linearly with the ingieg percentage composition of organic solvent comapt in the
binary mixture. Molar refraction is related to tih@ernal forces among the constituents of a ligmitkture.
Similarly, polarizability constant increases in f@me manner as that of molar refraction suggestiegalidity of
equation no 04. The polarizability of a molecule ¢ obtained by summing up the contributions ghaety of
atoms and/or functional groups in the molecule.eHisrthe reasoning: molar refractionjRs found to be an
additive property, polarizability is related to raolrefraction by the Lorentz-Lorenz equation andrefore
polarizability should be an additive property.
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The increase in the value of polarizability const@aswell as molar refraction with increase in patacomposition
of organic solvent part can be attributed to disjper force. It is the molecular force which aridfesm the
temporary dipole moment.

Table 3: Thevalues of molar refraction (Rm), polarizability constant («) of 0.01M solution of ligand indifferent composition of DMF,
Acetone and Dioxane solvent at 300K

Molar refraction (Rm)x10° | Polarizability constant (a) x10%
Composition in % (cm®mol) (cm?)
DMF | Acetone | Dioxane DMF | Acetone | Dioxane
Ligand (L)
20 40.9573| 48.067( 43.949% 1.624p 1.90p1 1.74p8
40 47.5968| 55.7647] 50.094 1.887p 2.2114 1.9866
60 51.8062| 60.7921 54.2607 2.0544 2.41pP8 2.15018
80 54.0004| 64.3748 56.3684 2.1414 2.55p9 2.23b4
100 61.0491| 66.042] 56.5206 2.4210 2.61p0 2.2414
Ligand (Ls)
20 41.0667| 40.6634 44.567 1.628b 1.61P5 17674
40 47.8811| 47.3429 50.590 1.898B 1.87f4 2.0062
60 51.8395| 62.9030 54.2917 2.055B 2.4945 2.15B0
80 54.213. | 69.593 56.556: 2.149¢ 2.759¢ 2.242¢
100 57.0876( 77.1887 58.8748 2.2639 3.06[L0 2.3347
Ligand (Lc)
20 41.9371| 40.667( 44.430 1.663JL 1.61p7 1.7619
40 47.407( | 48.749! 50.926° 1.880( 1.933: 2.019¢
60 50.7230| 50.3565 54.537 2.011p 1.9969 2.16R7
80 52.5738| 55.9152 57.1764 2.084p 2.21y4 2.26[74
100 57.5625( 60.0354 56.8098 2.2827 2.38D8 2.2529
Ligand (Lp)
20 45.5439| 46.5712 49.451 1.806[L 1.84p8 1.96110
40 52.6945| 53.8534 56.894 2.089f 2.13p6 2.2562
60 57.9168| 60.0120 61.001% 2.296B 2.37p8 2.41P91
80 61.361: | 62.802: 63.708: 2.433¢ 2.490¢ 2.526¢
10C 63.675¢ | 67.887¢ 63.958: 2.525: 2.692: 2.536:
Fig-1: Plot of Rm Vrs percentage of DMF Fig-2: Plot of Rm Vrs percentage of DMF
solvent at constant (0.01M) ligand L, solvent at constant (0.01M) ligand Lg
concentration concentration
80 80
w0 ././l/'/. 60
Rm 40 Rm 40 A/‘/A/A/‘
20 20
0 0
0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent
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Fig-3: Plot of Rm Vrs percentage of DMF Fig-4: Plot of Rm Vrs percentage of DMF
solvent at constant (0.01M) ligand L. solvent at constant (0.01M) ligand L,
concentration concentration
80 80
60 ./‘/././. 60 /‘
Rm 40 Rm 40
20 20
0 0
0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent

Fig-5: Comparative plot of Rm Vrs percentage of DMF solvent at
constant (0.01M) concentration for all ligands

65 -

50 A

35 T T T T 1
20 40 60 80 100

Percentage of solvent

=f=Rm LA ==#=Rm LB Rm LC ====Rm LD

Fig. 1to5: Graphical representation of molar refraction (Rm) ver sus changein DM F solvent percentage at constant (0.01M) ligand
concentration

Fig-6 : Plot of Rm Vrs percentage of Fig-7 : Plot of Rm Vrs percentage of
Acetone solvent at constant (0.01M) Acetone solvent at constant (0.01M) ligand
ligand L, concentration Lg concentration
80 80
60 ././I/'/' 60
Rm 40 Rm 40
20 20
0 0
0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent

Pelagia Research Library



M. P. Wadekar et al Der Chemica Sinica, 2015, 6(6):7-14

Fig-8 : Plot of Rm Vrs percentage of Fig-9: Plot of Rm Vrs percentage of

Acetone solvent at constant (0.01M) Acetone solvent at constant (0.01M) ligand
ligand L. concentration L, concentration
80 80
60 ./‘/'/./0 60 /
Rm 40 Rm 40

20 20

0 0

0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent

Fig-10: Comparative plot of Rm Vrs percentage of Acetone solvent at
65 . (0.01Mm) ration for all ligands
Rm
N /(
35 T T T T 1

20 40 60 80 100
Percentage of solvent

=@==Rm LA ==#=Rm LB RmLC e=¢==Rm LD

Fig. 6 to 10: Graphical representation of molar refraction (Rm) versus change in Acetone solvent percentage at constant (0.01M) ligand
concentration

Fig-11: Plot of Rm Vrs percentage of Fig-12 : Plot of Rm Vrs percentage of
Dioxane solvent at constant (0.01M) Dioxane solvent at constant (0.01M) ligand
ligand L, concentration L, concentration
80 80
60 -/././I/I 60 A/‘/A/‘/‘
Rm 40 Rm 40
20 20
0 0
0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent
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Fig-13 : Plot of Rm Vrs percentage of Fig-14 : Plot of Rm Vrs percentage of
Dioxane solvent at constant (0.01M) Dioxane solvent at constant (0.01M) ligand
ligand L. concentration L, concentration
80 80
> ././-/‘/‘ 60 ‘/‘/‘/‘/’
Rm 40 Rm 40
20 20
0 0
0 50 100 150 0 50 100 150
Percentage of solvent Percentage of solvent

Fig-15: Comparative plot of Rm Vrs percentage of Dioxane solvent at
(0.01m) ion for all ligands
65 -
Rm

50 -

35 T T T T 1
20 40 60 80 100

Percentage of solvent
=@—=Rm LA =#=—Rm LB RmLC e=¢=Rm LD

Fig. 11to 15: Graphical representation of molar refraction (Rm) ver sus changein Dioxane solvent per centage at constant (0.01M) ligand
concentration

CONCLUSION

In the present investigation, refractometric stuafysubstituted-2,®Dihydroquinazolind(1H)-ones in different
binary mixture is done. The values of molar refi@ct(R,) and polarizability constant) have been calculated
from the data of density and refractive index. €Rperimental data shows that generally refractidex increases
as the percentage composition of organic solvempoment in the binary mixture increase. This isralication of
the fact that refractive index is correlated whk fnteractions occurring in the solution undedgturhe increase in
the value of polarizability constant as well as analefraction with increase in percent composita§norganic
solvent part can be attributed to dispersion force.
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