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ABSTRACT

Molar refraction (Rm) and polarizability constant)(of some different substituted oxoimidazoline drbhgve been
investigated by measuring the densities and refradhdex of different molar solution in same 7MdF+water)
binery solvent. Also extension with this all abpagameter are investigated at same concentratiosubistituted
oxoimidazoline drugs in different percent solutafn(DMF+water) binery mixture. Mesurement of refiige index
has studied by Abbe’s refractometer. It could kengdat molar refraction and polarizability constanf substituted
oxoimidazoline drugs increases with increase incpatage of organic solvents. This data have beed ts
determine molecular solute-solvent, solute-solnteractions in the system.

Key word: substituted oxoimidazoline, Density(d), refractimelex (n), Molar refraction (Rm) and polarizability
constant ¢), Refractometry.

INTRODUCTION

The refractive index is an important additive pndpef liquid, it also depends on the structuralaagement of
atom in molecule. The value of refractive index elegs upon the temperature as well as the wavelafdtght
used. When a light of beam passes from one sulestarenother, the beam is bending so that it tsavetlifferent
direction. If it is passed from less dense to hilgimser medium it is refracted toward normal to fangle of
refraction which is less than angle of incidenteTefractive index is the ratio of angle of incidémthe angle of
refraction. The properties of liquid such as visgpsgefractive index and ultrasonic velocity ohbry mixtures are
studied by many workers [1,2,3,4,5] Sengwa[6] hatwalied dielectric constants and refractive indicedinary
mixtures. Devsarkar[7] , Dhondge[8] and Pethe[9}ehatudied the refractive indices in mixed solvelisgh[10]
have studied the refractive indices in mixed salsehave studied molar refraction and polarizabiit 2-amino-5-
chloro-benzene sulphonic acid and 2-hydroxy etleylzene in dioxane water and DMF-water medium reisedy.
Sharma[l1l] has been studied density and refrastolex of binary liquid mixture Eucalyptol with hyafrarbons at
different temperatures. The properties of liquidsas refractive index of binary mixture were stddoy many
workers[12,13,14,15,16] Yadava[17] has studiedaaive indices of binary mixture of bromoalkamelaon polar
hydrocarbons. Sonune[18] has been studied additioperties such as molar refractivity and molaragabbility
constant of all opurinal, acenocoumarol, warfarind aamoxicillin in different media. Deosarkar etld] ,
Meshram[20], Anwar Ali[21] have studied the molafraction and polarizability constant of some sitbistd
sulphonic acid at different concentration and iffiedent percentage of organic solvent-water mixair803K.
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The present work deals with the study of molaraetfon and polarizability constants of some diffeérsubstitutec
oxoimidazolinedrugs of different concentration in 70% (DMF+watsglvent and in same conceltion of ligand
in different percentages of solvasoncentration.Substituteoxoimidazolineused for present work -

0
La: R= -3-Chloro
HC—N—N = Lg: R= -H
Le: R= -4-Bromo
- Lp: R= -2-Bromo
l.,\ ,r"/ =N H C:H Le R = -4-
R
L, =1-[2-hydroxy-5-(phenyl azo) benzylidene amino]-2-phenyl-4-benzylidene- 5- oxoimidazoline
L, =1-[2-hydr oxy-5-(4-bromo phenyl azo) benzylidene amino]-2-phenyl-4- benzylidene- 5-oxoimidazoline
Ls =1-[2-hydr oxy-5-(4-methoxy phenyl azo) benzylidene amino]-2-phenyl-4-benzylidene- 5-oxoimidazoline
La =1-[2-hydroxy-5-(2- bromo phenyl azo) benzylidene amino]-2-phenyl-4-benzylidene- 5-oxoimidazoline
Ls =1-[2-hydr oxy-5-(3-chloro phenyl azo) benzylidene amino]-2-phenyl-4-benzylidene- 5-oxoimidazoline

MATERIALSAND METHODS

The ligands bwhich physical parameters is to be explore amtl®sized by using reported proto22]. In the
present investigation, refractive indices of liguidxtures were measured with the help of Abbe’'sacbmeter
specially designed to measure tfrefractive indices of the small quantities of thansparent liquids, solutiol
ranging from 1.300 to 1.700 rapidly by direct rewr The solutions of ligand in different percentage(DMF-
water) mixtures as well as in different concentration 2B:61(-3to 10x103) in 70% (DMF+water ) mixture we
prepared by weight. All weighings were madeAll the weighings were made on one pan digital beda(petit
balance AD_50B) with an accuracy of + 0.001 gThe densities of solutions were determined Lcalibrated
bicapillary pyknometer# 0.2%) having a bulb volume of about 1¢ and capillary having an internal diametel
1mm. The refractive indices of solvent mixture asaiutions were measured by Abbe’s refractometgi2at+
0.1°C). The accuracy of Alds refractometer was with+0.001 units. The constant temperature of the phisris
maintained by circulating water from thermosta2z’C + 0.1°C.

The molar refraction of solvent and solution areedained by using Loren-Lorentz equatior

The nolar refraction of solvent, DV-water mixtures are determined from-

Rovrw = XR: + XR» 1)
where , Rand R are molar refractions of DMF and water respeciv

The molar refraction of solutions of ligand in D-water mixtures are determined from-

RMix

()

_ (n2-1) {[XlMl +X2M2 +X3M3]}
T (n2+2) d

where,

n is the refractive index of solutiad; is mole fraction of DMF,

X, is mole fraction of water And s mole fraction of solute,

M1, M, and M; are molecular weights of DMF, water and solute eesipely.
‘d’ is the density of solution.

The molar refraction of ligand is calculated—

RIig = I:‘)mix - RDMF—W (3)
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The polarizability constant of ligand is calculated from following relation-
R"g = 4/31iNoa (4)
where, No is Avogadro’s number.

RESULTSAND DISCUSSION

Table 1: Values of Molar Refraction of Different % of DM F- Water Mixture

Per centage of DM F [R]
20 17.0959
40 16.4094
60 14.8254
80 11.6959
100 4.4501
70 13.6404

Table 2: The values of refractive index (n) and density(d), molar refraction (Rm), polarizability constant () of different molar solution of
ligand in 70% (DM F -Water) solvent at 298K

Conc 70% (DMF+ Water) system
in Refractive | Density(d) | Rmx10® o4 3
Mol/Lit | index (n) gm/cr¥1(3) cm¥/mole | X107 em
Ly
0.01 1.4157 1.2245 9.8419 3.9030
0.005 1.4134 1.2231 9.5850| 3.8011
0.0025 1.4112 1.2220 9.4504 3.7477
0.0012! 1.410¢ 1.2217 9.388¢ 3.723:
0.000625 1.4085 1.2164 9.349§ 3.7078
L,
0.01 1.4158 1.2296 9.0851] 3.6028
0.005 1.4142 1.2274 8.8280| 3.5009
0.002¢ 1.412] 1.224: 8.698( 3.449:
0.0012! 1.411° 1.223¢ 8.640¢ 3.426¢
0.000625 1.4111 1.2229 8.617( 3.4172
Ls
0.01 1.4158 1.2260 9.6176] 3.8140
0.005 1.4147 1.2231 9.3324 3.7009
0.002¢ 1.412¢ 1.216: 9.183¢ 3.422(
0.0012! 1.411°¢ 1.213¢ 9.111¢ 3.613¢
0.000625 1.4109 1.2125 9.0699 3.5968
Ls
0.01 1.4162 1.2260 9.8691 3.9137
0.005 1.4148 1.2231 9.5561 3.7896
0.0025 1.4118 1.2161 9.3837 3.7213
0.0012! 1.410: 1.213¢ 9.289: 3.683¢
0.000625 1.4091 1.2125 9.2461 3.6667
Ls
0.01 1.4152 1.2241 9.4390 3.7432
0.005 1.4161 1.2219 9.1557 3.6308
0.0025 1.4139 1.2155 8.9974 3.5681
0.0012! 1.413: 1.212( 8.911¢ 3.534.
0.000625 1.4114 1.2078 8.8717 3.5180

14
Pelagia Research Library



M. P. Wadekar et al Der Chemica Sinica, 2014, 5(5):12-18

Table 3: Thevalues of refractiveindex (n) and density(d), molar refraction (Rm), polarizability constant () of 0.01M solution of ligand
in different percent of (DM F -Water) solvent at 298K

Conc 0.01M ligand system
in Refractive | Density(d Rmx103
Mol/Lit | index (n) gm/cr)T/1(3) cm3/mole | ¢ X10-23cm3
Ly
20 1.347 1.0051 87.7426 3.4796
40 1.367 1.0150 102.4434 4.0625
60 1.402 1.0166 115.601% 4.5844
80 1.448 1.0176 129.7352 5.1449
100 1.498 1.0213 143.3939 5.6868
L,
20 1.333 1.0027 79.0666 3.1331
40 1.351 1.0131 91.9011 3.6445
60 1.374 1.0150 101.2098 4.0136
80 1.399 1.0284 108.0936 4.2866
100 1.422 1.0155 116.5129 4.6205
Ls
20 1.352 1.0042 96.5376 3.8283
40 1.371 1.0087 113.0007 4.0812
60 1.391 1.0090 123.3958 4.8935
80 1.416 1.0197 131.7802 5.2259
100 1.435 1.0089 140.3201 5.5646
Ls
20 1.378 0.9987 103.4771 4.1035
40 1.39 1.0150 117.399¢ 4.6557
60 1.40¢% 1.019¢ 125.935! 4.994:
80 1.424 1.0256 133.2286 5.2834
100 1.442 1.0257 139.9505 5.5500
Ls
20 1.364 1.0104 90.3112 3.5814
40 1.376 1.0152 103.7330 4.1137
60 1.392 1.018: 111.878I 4.436:
80 1.414 1.0248 119.1798 4.7263
100 1.432 1.0289 124.8348 4.9505

Fig- 1to 6: Graphical representation of molar refraction (Rm) of all ligand of different concentration versesin 70% (DM F+water)

solvent
Fig. 1 Rm verses concentration of Fig. 2 Rm verses concentration of
10 ligand A 10 ligand B
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Fig. 3 Rm verses concentration of Fig. 4 Rm verses concentration of
10 ligand C 10 ligand D,
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Fig- 7to 12: Graphical representation of molar refraction (Rm) of all ligand of 0.01M concentration ver sesin different per centage of

(DM F+water) solvent
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Fig. 9 Rm verses concentration of ligand C Fig. 10 Rm verses concentration of ligand D
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The value of molar refraction of different percefit(DMF+water) solvent shown in tal-1. From the data it is
observed that value of molar refraction goes omedesing with the decrease in amount of water icgregrmixture
Molar refraction is greaten polar protic solvent(water) than polar aprotitvent (DMF). This is due to the abili
of formation hydrogen bonding of protic solvent(emt

It is observe that the values of molar refractidtyd polarizability constant decreases with deang concentration
of substituted imidazolinone drugs in 70% (DMF+ Wfatsolvent. The calculated value of molar refiactand
molar polarizability constant for different conceation of substituted imidazolinone drugs and lidamn 70%
(DMF+ Water) solvet shown in tabl-2. It could be seen that from tabletBe values orefractive index decreases
with decrease in concentration of solu (fig. 1 to 6).As the concentration of solute decreases, disthateeer
the molecules of solute increases. Herefractive index, molar refractioand polarizability constarof ligand
dercreses. From the data it is concluded that,sthestituent which increase the electron densityaorng by
resonace effect and also polar in natu,L,) have greater value ofatar repraction and polarizability than ott
substituent(k, Ls, Ls).

The values of molar refraction and polarizabilitpnstant of substituted imidazolinone druhaving same
concentratiorin different percentage of (DMF+ Wer) solvent presented in table42 shows that the values
molar refraction and polarizability constant of stitnted imidazolinone drugs increases with inoedaspercentag
of organic solvents. This is due to fact that tligokd in substituted imidazolinone drugs lies padicular to the
longer axis of molecule and with increase in petage of solvents causing decrease in dielectricstem of
medium, considerable dipole association take [ The graph Rm verses concentra are plotted and shown in
fig. 7 to 12. It cald be seen that there is linear relationship bebwmolar refraction and concentration. It is ¢
observed that the refractive index is linearly tediato the percentage of dissolved solid in a soiuin different
solvent. By comparinghe values o' refractive index of solution to that of standardves, the concentration
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solute can be determined with good accuracy. k¢hse we get a same trends of molar refractiorpaladizability
constant which depends upon polar and ring actigasiubstituent’s. It is observed that the substamcgaining
more polar groups normally have higher refractivideix than substance containing less polar groups.
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