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ABSTRACT

The viscometric and thermodynamic measurementsitstisuted- N,N’bis(salicyliden)-arylmethanediangrie a
binary mixture were performe@®ensity and viscosity measurements were carriedrod0% DMF-Water mixture
at different temperatures. The viscometric measargsnwere done with the help of Ostwald’s viscométee data
so obtained were analyzed by using Jones-Doletegualhis study helps to predict the moleculaerattion in
solution mixture. The present study deals withdbtrmination of the thermodynamic parameters aglGibbs
free energy change!G), enthalpy changetf) and entropy changet§).

Keywords: Substituted-N,N’bis(salicyliden)-arylmethanediangineJones-Dole equation and thermodynamic
parameters.

INTRODUCTION

Viscosity is the measure of a substance's resistémanotion under an applied force. The shearirigcefthat
involves the movement of one layer of liquid overother, develops the viscosity. Viscosity is angipal
parameter when any flow measurements of fluidshsas liquids, semi-solids, gases and even soligs ar
made. Viscosity is also considered as the measutbeointernal friction of a fluid. The importana& liquid
viscosity in chemical process design makes it dnth® most measured transport properties. Viscakdtya on a
material gives manufacturers the ability to predictw the material will behave in the real world.stbsity
measurements are used in the food industry to magiproduction efficiency and cost effectiveness.

Viscosity measurements play an important role irarptaceutical, medicinal and drug chemistry[1-2].The
viscometric method gives primary information absetructure, size, shape and molecular weight of @amgs[3-
4]. Viscometric studies of mixed ligand cobalt(ldpmplexes of certain diimine ligands bound to dayimus DNA
was performed[5]. Density and viscosity of drugdatamol (PAM) in various agqueous mixtures of ethdnave
been determined[6]. The viscometric studies onntie¢hyl cellulose-sodium dodecyl sulphate compiteaqueous
solution was done[7].The complex formation betwdsmlroxypropylcellulose and hexadecyltrimethylamanmiu
bromide was studied by light scattering and viscoyf@]. Viscometric study of complexes of poly(viny
pyrrolidone) with C8" Was also mentioned[9]. The interactionfe€yclodextrin $-CD) with the amphiphilic drug
promazine hydrochloride (PMZ) by using conductometnd viscometry was studied[10]. The viscomettid®s
helps in the determination of shape parameter pbdomes and DNA-Lipid complexes determined by zitig
small sample volumes[11]. The viscometric technidingls extensive application in polymer sciencete T
coefficient of interaction between syndiotactic asatactic poly(methyl methacrylate) was determiaé@5°C in
dioxan and chlorobenzene by instrinsic viscosiBagurement in a polymer solvent[12]. Densjtfydnd viscosity
(m) measurements were carried out for cefepime hydooide in water and 0.9 mass % normal saline f&%8.15
to 313.15 K[13]. Similarly densities and viscositief cefodizime sodium in water and normal salines valso
known[14]. Literature survey shows the solute-sotvinteraction by measuring the densities, vis@esitand
ultrasonic velocities of solutions of sodium ibufg in water atvarious temperature and at atmasphe
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pressure[15]. Viscometric study and thermal analgdia schiff-based resin of 2-Methoxy-1-Napthajdish was
known[16].

The ligand N,N’bis(salicyliden)-arylmethanediaminéaving imine linkage posses the antimalarial progs[17].
The antimicrobial activity of Schiff bases wereaalmentioned[18]. There are many reports were ptedeon the
anti-inflamatory properties of compounds havingriemiinkage[19]. Some Schiff bases were found tsesanti-
inflamatory as well as analgesic properties[20jef®/lalanine analogus of Schiff bases were foundadiatain
potent anti-inflammatory property[21]. Analgesiatiainflammatory and anti-ulcerogenic activitiesa#rtain novel
Schiff's bases were also reported[22]. It is alsl recognized that the azomethine functional greontaining
compounds shows a broad range of anti-HIV propd@8]. Istin Schiff bases were reported to possesgs HIV
properties[24]. Tridentate Schiff bases and thea(lI complexes showed more pronounced DNA cleavage
activity[25]. Chromone based Schiff bases with Bd¢bmplexes cleave the pUC19 plasmid DNA[26]. DNA
cleavage studies of metal complexes of chromonéf$ase with metals including Cu(ll), Co(ll), NIfland Zn(lI)
were also reported[27]. It is also reported thaheowvater-soluble copper(ll) complexes of compousiaswing
imine linkage showed DNA cleavage, as well astgin binding activities[28].

In the present investigation deals with the viscoime study of substituted- N,N’bis(salicyliden)-
arylmethanediamines at different temperaturesdiygutheir solutions of different concentrations.
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Ligand A (L) =N,N’'bis(salicyliden)-arylmethanediamine
Ligand B (Lg) = N,N’bis(salicyliden)-furylmethanediamine
Ligand C( L¢) =N,N’bis(salicyliden)-nitroarylmethanediamine
Ligand D (Lp) = N,N’'bis(salicyliden)-anisylmethanediamine

La: Ar=-GHs
Lg : Ar = -CH,O
Lc: Ar = -GHsNO,
Lp : Ar = -GHsOCHs

MATERIALS AND METHODS

Analytical reagent (AR) chemicals were used for phesent investigation, the chemical are pure tmreaso they
are used directly without any further purificatiofhe substituted bis schiff bases ligands usedherstudy were
synthesized by standard method[29]. Viscositieghefsolutions are determined with the help of catidd Ostwald
viscometer (+ 0.11% kgm-1s-1). The flow time ofw@ns is measured by using the digital clock (R&@mpany)
having an accuracy up to +0.01Sec. Densities aftiemls were determined by a bicapillary pyknoméie0.2 %)
having a bulb volume of about 10 tmnd capillary having an internal diameter of 1mnu aalibrated with
deionised doubly distilled water. The accuracy ehslty measurements were within + 0.1 Rgiweighing was
made one pan digital balance (petit balance AD-58i) an accuracy of £ 0.001 gm.

RESULTS AND DISCUSSION

To determine the relative and specific viscosityg tifferent concentration of the substituted-Njs(balicyliden)-
arylmethanediamines solution were prepared andethécosities were measured with help of the foitawv
mathematical relation

(n)=(ds xts/dw xtw)>y,, 1)
Where,

n, = Relative viscosity

ny = Viscosity of water

ds = Density of solution

dw = Density of water

ts = Flow time for solution

tw = Flow time for water
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From the calculated values of relative viscosiigsand the temperature (T), the graph betweendggg/é 1/T can
be plotted. The relative viscosities of solutiohgifferent concentration are presented in table 1.

The viscosity data have been analyzed by Jones-dopiation [30]

(m, -1) NC=ng/VC = A + B\C 2)
Nsp =  -1) (3)
Where,

A = Falkenhagen coefficient
B = Jones-Dole coefficient
C = concentration of solutions

The Falkenhagen coefficient (A) measures the salobate interation while Jones-Dole coefficient {Béasures the
solute-solvent interaction.

The present study deals with the viscosity invesimg of Ligand (L), Ligand (Lg), Ligand (Lc) and Ligand (k) in
70% DMF-Water mixture at different concentratiorheTresults obtained are mentioned in table 1. Celke
values of A and B-coefficient are mentioned in éaBlFrom the results, it is observed that, the dersity relative
viscosity of ligand is directly proportional to amentration for ligand L, Lg, Lc and lp for 70% DMF -Water
mixture. This may be due to the solvation effectalvhinterprets solute-solvent interaction.

The negative values of A and B-coefficient chagdzed as ‘structure-breaker’ indicating a soluibssnt
interaction which is good for interactions in beémethe drug and the drug receptors shows bestalrinjty and
drug effect.

The relation between viscositysg/\/C) and concentration of solutioN@) represented by plotting the graph (fig. 1-
5). These plotted graphs prove the validity of 3eDele equation for all systems by giving lineaagght line

For the evaluation of the thermodynamic parametdrs, viscosity measurement was carried out at reiffie
temperature.

The relationship between coefficient of viscosityiguid and temperature is expressed as

n= AgACGRT ) (4
The graphs are plotted between tpgnd 1/T and are presented in Fig.6 to 10.

The graphs obtained for each system gives lineaigst line showing the validity of equation. THetmodynamic

parameters i.e. free energy chang&), enthalpy changaf) and entropy changé\§) can be determine by using
following relation,

AG = -2.303xRxslope (5)
log 11 - logny, = (AH/2.303)x(1/T, -1/T,) (6)
AS = AG - AH)/T (1)

These thermodynamic parameters for solution ohliigaof different concentrations are representddhtfe 4 . The
value AG andAH indicate reaction is spontaneous and exothermdit reegative value oAS indicate there is a
association of solvent molecule around the ligaettioned in table 4 .
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Table-1: Densites (d) and viscositiesy() of substituted-N,N’bis(salicyliden)-arylmethanedamines of different concentration in 70%
(DMF+ water) solvent at 303K

Ligand L A
Conc(C) vC Density | Time Flow | Relative Viscosity | Specific Viscosity \c
(mol/lit) | (mol*?lit*?) | (gm/cc) (s) 0 =g/ D= -1 05/
0.01 0.1 1.0178 131 1.2885 0.2885 2.88p1
0.005 0.0707 1.0150 127 1.2457 0.2457 3.4756
0.0025 0.05 1.0138 123 1.2050 0.2050 4.1013
0.00125 0.0354 1.0124 119 1.1642 0.1642 4.6403
0.000625 0.025 1.0115 116 1.1339 0.1339 5.3%63
Ligand Lg
Conc(C) vC Density | Time Flow | Relative Viscosity | Specific Viscosity o
(mol/lit) | (mol*?lit*?) | (gm/cc) (s) 10 =n/no D= 0r-1 05/
0.01 0.1 1.0204 158 1.558051 0.5580 5.5805
0.005 0.0707 1.0199 151 1.488294 0.4882 6.9065
0.0025 0.05 1.0183 140 1.37771 0.3777 7.5842
0.00125 0.0354 1.0177 138 1.356562 0.3565 10.723
0.000625 0.025 1.0164 133 1.306383 0.3063 1225
Ligand L¢
Conc(C) NS Density | Time Flow | Relative Viscosity | Specific Viscosity o
(mol/lit) | (mol*lit™?) | (gm/cc) (s) 0 =1/1o D= -1 05t/
0.01 0.1 1.0128 132 1.2919 0.2919 2.91p6
0.005 0.0707 1.0119 129 1.2614 3.6984 3.6984
0.0025 0.05 1.0113 127 1.2411 4.8237 4.8237
0.00125 0.0354 1.0109 124 1.2113 5.9714 5.9714
0.000625 0.025 1.0107 119 1.1617 6.4695 4.4695
Ligand Lp
Conc(C) NS Density | Time Flow | Relative Viscosity | Specific Viscosity \c
(mol/lit) | (mol*lit™?) | (gm/cc) (s) 1 =/ ne= 11 05/
0.01 0.1 1.0215 172 1.6979 0.6979 6.97p3
0.005 0.0707 1.0206 167 1.6471 0.6471 9.153
0.0025 0.05 1.0198 160 1.5768 0.5768 11.5869
0.00125 0.0354 1.019] 153 1.5068 0.5068 14.317
0.000625 0.025 1.0184 148 14571 0.4571 18.286
Table-2: A = Falkenhagen coefficientB= Jones-Dole coefficient values
70% (DMF+ Water) system
Ligand A B
(lit**mol¥? (liymol)
La 25.08 -149.9
Lg 41.66 -261.8
Lc 10.71 -69.56
Lp 63.41 -428.3
GRAPHICAL REPRESENTATION
Fig-1: ¥ C Vrs pg/NC Fig-2: ¥ C Vrs p/NC
(Ligand L 5 in 70% DMF + Water) (Ligand L gin 70% DMF + Water)
20 15
10
ne/VE n.p/VC
M i
0 0
0 00os VY€ o1 0.15 0 005 vC 01 0.15
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Fig-3:V C Vrs pg/VC Fig-4: ¥ C Vrs pg/NC
(Ligand L ¢ in 70% DMF + Water) (Ligand L, in 70% DMF + Water)
20 20
VC
nsp/‘lc 10 ']sp/ e
0 0
0 0.05 0.1 0.15 0 0.05 0.1 0.15
vC vC
Fig-5: Comparative plotV C Vrs pg/VC
20 or all Ligand in 70% DMF + Water)
15
vC
eo/ 10
5 O
v o 1\
0
0 0.02 0.04 0.06 0.08 0.1 0.12
vC
=@=nsp/sqrA  =lll=nsp/sqrB nsp/sqrC =>4=nsp/sqrD

Table-3: Densites(d) and relative viscositieg() of substituted-N,N’bis(salicyliden)-arylmethanedamines of 0.01M concentration in 70%

(DMF+ Water) solvent at different temperature (T=303, 305,307 and 309K)

Medium: 70% DMF-Water

Ligand L 5
T(eKr;p 1T x 10° (Dgenr:/SClg T|me(:sl):low Relative Viscosity @) | log
303 3.300 1.0178 131 1.2885 1.10P8
305 3.279 1.0162 126 1.2756 1.05f1
307 3.257 1.0155 121 1.2515 0.9744
309 3.226 1.0142 118 1.2350 0.9167
Ligand Lg
T(eKr;p 1T x 10° (Dgﬂ/sclg T|me(3 Sl):low Relative Viscosity @) | log
303 3.300 1.0204 158 1.5581 1.9258
305 3.279 1.0200 152 1.5446 1.8880
307 3.257 1.0197 144 1.4956 1.74B81
309 3.226 1.0192 135 1.4199 1.52p6
Ligand L¢
TFKTP 1T x 10° (Dg?/‘:':'g Time Flow (s) | Relative Viscosity§,) | logy,
303 3.300 1.0128 132 1.2920 1.11p5
305 3.279 1.0123 125 1.2606 1.00p7
307 3.257 1.0119 119 1.2265 0.88p6
309 3.226 1.0114 112 1.6900 0.6781
Ligand Lp
TFKTP 1T x 10° (Dg?]:/“:':'g Tlm?sl)zlow Relative Viscosity §;) | logy,
303 3.300 1.0215 172 1.6979 2.29p2
305 3.279 1.0209 166 1.6883 2.2745
307 3.257 1.0201 153 1.5897 2.01B31
309 3.226 1.0195 145 1.5255 1.8342
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Table-4:Values of thermodynamic parameters for temprature difference 307K — 309K

AG AH AS
System (I mol* K™Y (3 mol* K (J mol* K™Y
La -7907.0 -21512.2 -0.9521
Lg -9920.0 -10213.5 -0.9494
Lc -12843.9 -13081.2 -0.7680
Lp -14844.8 -13929.8 -0.9612
GRAPHICAL REPRESENTATION
. Fig-7: Plot of 1/T Vs log,
_ Fig-6: Plot of 1/T Vs logy, (Ligand L 4 in 70% DMF+ Water)
(Ligand L 5 in 70% DMF+ Water) 03
0.3
0.2
0.2 logn, /*_‘
logn,
0.1
0.1 ——00
0 0
7 0.0032  0.00325 ¥T 0.0033  0.00335
0.0032 0.00325 0.0033 0.00335
_ Fig-8: Plot of 1/T Vs logy, Fig-9: Plot of 1/T Vs logyr
(Ligand L ¢ in 70% DMF+ Water) (Ligand L pin 70% DMF+ Water)
0.15
0.3
0.1 0.2 f
logn, lognr
0.05 01
0 0
0.00322.00320.00326700328.0033.00332 0.0032 0.00325 ¥T 0.0033 0.00335
Fig-10: Comprative plot of 1/T Vs logy,
25 (For all Ligands in 70% DMF+ Water)
20 /\(
15 [ -
logn, ﬂ\.
10 PN
5
0
3.3 3.279 3.257 3.236
=0—A Log nr X 10-2 1/T  —@=B Log nr X 10-2
C Log nr X 10-2 =>¢= D Log nr X 10-2
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CONCLUSION

The present study deals with the in viscometric sueaments of N,N’bis(salicyliden)-arylmethanediaenin
derivatives at different temperatures by usingrtielutions of different concentrations. The refatviscosity of
solution of synthesized ligands increases withdase in the concentration of solutions. The ineréassiscosity
with increase in concentration may be attributedh® increase in the solute-solvent interactiorse Values of
Falkenhagen coefficientA{coefficient) are positive in all the systems, shothat there is strong solute-solute
interaction in all the systems. Thecoefficient is found to be negative for all thesgms and it is a measure of
disorder introduced by the solute into the solvienall the systems. The negative valueAGf andAH indicate
reactions are spontaneous and exothermic. Theinegaue ofAS indicates that there is an association of solvent
molecules around the ligand.
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