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ABSTRACT

In last four decades, S-triazine and thiocarbamipteup containing drug create their own identity tie drug,
pharmaceutical and medicinal sciences. The Viscaenigefractrometric, Interferometric measurementsezently
synthesized drug have been carried out for solstioh1-(4-hydroxy-6-methyl)-S-triazino-3-phenylt@idamide
(L) and 1-(4-hydroxy-6-methyl)-S-triazino-3-methidtarbamide (k) at various concentrations. Hence, density
and sound velocity of biologically important suhgid triazinothiocarbamides were measured at 30f®0%
dioxane-water mixture. The result obtained durihig investigation directly through light on the dip association

of compound, intermolecular attraction between soland solvent, dielectric constant of medium, prédoility

and mutual compensation of dipoles, various acolgtiermodynamic parameters and useful for drugogitton,
transmission, stability, activity and effect of she on drugs which is base of pharmacokinetics and
pharmacodynamics of any drug. Taking all thesegiimto consideration this research work was catriit.

Keywords: 1-(4-hydroxy-6-methyl)-S-triazino-3-phenylthiocarbiae(L;), 1-(4-hydroxy-6-methyl)-S-triazino-3-
methylthiocarbamide(d), Interferometric measurements, RefractrometrghstiYiscometric measurements.

INTRODUCTION

In the recent era, the heterocycles and drugs ette ibterconnected with each other. Most of the emoddrugs
contain heterocyclic nucleus [1, 2]. The S-triazowmpounds initiated the new branches of developrimrethe

medicinal [3,4] pharmaceutical, agricultural anddbiemical fields [5-7] and used as drugs as hypeghic agent
[3], blood pressure depressant [4] anti-tumor pridge [8], anti-bacterial [2,9], anti-inflammatof§], antipsychotic
agent [7], herbicidal [10,11], insecticidal [12]The medicinal field is undefined without hetero@gl While
studying the pharmacokinetics and pharmacodynaafitisese drug the viscometric measurements, refinzetric

measurements, interferometric measurements plagnportant role in medicinal and drug chemistry [I5: The
information regarding the transport property of gifuand the ion solvent interactions can be obtaifnech

viscometric and refractrometric measurements. Thesgsurements provide useful information aboutteedolute
and solute-solvent interactions. These interactiang been studied in aqueous and non aqueougsslbtly many
workers [16-18]. These interactions of electrolytebinary mixtures of two liquids have been studiederms of
B-coefficient of viscosity [19-21].

Drug action has been widely recognized to be thimate consequence of physicochemical interacti@mtaeen the
drug and receptor. The result obtained during ithiestigation directly through light on the dipaissociation of
compound, intermolecular attraction between sodute solvent, dielectric constant of medium, pokility, and
mutual compensation of dipoles and useful for tngiesion, stability, activity and effect of drug. &lsuccessful
application of acoustic methods to physiochemiotdractions of solution becomes possible afterdnelopment
of adequate theoretical approaches and methodsréaise ultrasonic velocity measurements in snalimes of
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liquids [12, 22-23]. Most of the information proged from ultrasonic study of fluids is confined the
determination of hydration number and compres$yb{l24-26]. In the basic sciences, these wavesuses to
provide information on the behavior of microscoparticle of matter [27]. The use of ultrasound wesved to be
useful probe for generating more information ongare metallic chemistry, biotechnology, polymeiizat
medicinal use [28-30].

Drug receptors are the enzymes and directly hattiygedrug activity and drug effects. It makes direcindirect

physical and chemical reactions with drug i.e. sholute interactions in the presence of solvemitkvchanges
viscosity of the phase during drug action and teefesting and applying that drug to the patiermsg éctivity and
drug effect must be evaluated. Most of the modemmsl contain heterocyclic nucleus [1,2]. S-triaziand

thiocarbamido nucleus containing drugs createws @entity and significance in the medicinal, df@d-33] and

pharmaceutical chemistry [22, 34-38].

Hence for studying the potency of recently synthesidrugs in this laboratory, the viscometric measents,
refractometric measurements, interferometric measants of 1-(4-hydroxy-6-methyl)-S-triazino-3-pikhio

carbamide () and 1-(4-hydroxy-6-methyl)-S-triazino-3-methyttharbamide(k) shown inFigure 1 andFigure 2

were studied at 30°C temperature. The result obdaduring this investigation directly through ligim the dipole
association of compound, intermolecular attractimtween solute and solvent, dielectric constanmetlium,
polarizability, and mutual compensation of dipol€kese results are much more useful for transmissimbility,
activity and effect of drug.

MATERIALS AND METHODS

Materials and Solutions

Carbon dioxide free double distilled water was udextra pure (E. Merck) dioxane was further pudfiey the
prescribed procedure [39] and used for preparatfdigand solutions. The entire chemical used dR Agrade. All
weighing were made on Mechaniki Zaktady Precyzygapansk Balance [Poland make, (+0.001g)]. The dgiadit
solutions were determined by a bicapillary Pyknamét0.2%) having a bulb volume of about 10°@nd capillary
having an internal diameter of 1mm and calibratétth @weionised doubly distilled water. The accuraéydensity
measurements were within +0.1KgnThe viscosities were measured by means of Osswaistometer thoroughly
cleaned and dried. 1-(4-hydroxy-6-methyl)-S-trimzBrphenylthiocarbamide (). and 1-(4-hydroxy-6-methyl)-S-
triazino-3-methylthiocarbamideg). compound are prepared by Dr. D.T. Tayade, AssedProfessor, G.V..S.H.
Amravati. India [40]. The 0.1M concentrated solatiof compound these were prepared in 60% DioxantekVa
mixture. In the same way, 0.075M, 0.056M and 0.048Mutions for the compounds L were prepared. The
compound used during investigations is as depictdolw,

HN C NH Ph

S

N \ N
)\ )\
H4C N OH

Figure 1: 1-(4-Hydroxy-6-methyl)-S-triazino-3-phenythicarbamide

HN C NH——CHys

S
N \N
)\ )\
H4C N OH

Figure 2: 1-(4-Hydroxy-6-methyl)-S-triazino-3-methythiocarbamide
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Experimental Procedure:

The viscometer was kept in Elite thermostatic watgh and temperature variation was maintained §+0.1)
for each measurements, sufficient time was alloteedttain thermal equilibrium between viscometed avater
bath. The refractive indices of solvent mixture awdutions were measured by Abbe’s refractomet@rO@l).
Initially, the refractometer was calibrated witlags piece (n=1.5220) provided with the instrumEant. evaluating
the molar refraction and polarizability constanttteé compounds, we prepared 0.1M, 0.075M, 0.56M@&Ad42M
solutions in 60% Dioxane-Water mixture at, 30°CeTtemperature was maintained by using the thermcEte
data obtained was used to compute intermoleculrdotions. The Refractrometric readings were taésn
described in literature [39].

Single crystal interferometer (Mittal Enterprisdodel MX-3) with accuracy +0.03% and frequency 1 Mitas
used in the present work. The working of the utirés interferometer was checked by measuring wtrasvelocity

of pure water at 3. The measured value is in good agreement [41wit8]literature value 1510 ritsas shown

in Table NoV. The ultrasonic velocity was calculated for allaligls the concentration of ligands at various
concentration at 3C in 60% dioxane-water mixture. The molecular iattions were studied with solutes, the
effect of these specially related to protic-apratature of solvent, polarity-non polarity of solteand hydrogen
boding in solvent, dielectric constant, densitycasity and surface tension of solvent on solutees, ion-solvent
and ion-ion interactions in this investigation.

Observations and Calculations:
The present study deals with the viscosity, retnaetiric and interferrometric investigation of Liginin 60%
dioxane—water mixture at different compositions3@tC. The readings were taken as described in litexgB].
The results obtained were mentioned able | to VII .

RESULTS AND DISCUSSION

The relative viscosity of each solution during stuehs determined by formula depicted below
Nr= szts/Dmxtm ------------------ 1

Where n, = Relative viscosity of ligand solution
Ds and DQ,= Density of ligand solution and water
ts and t,=Time of flow for ligand solution and water respeety

And the relative viscosities have been analyzeddme’s-Dole equation [43]
(n-1VC=A+gvC 2
Where,C-is molar concentration of the ligand solution.

A-is the Falkenhagen coefficient
B-is the Jones’s —Dole coefficient

Table No. — | - Determination of Relative and Spefit Viscosities at Different Concentrations for 60%Dioxane —Water mixture.
System:Temp 30°C Medium - 60% Dioxane-Water
Time Density
Ligand (cjcz:\]/f) \C t px10°® 0 Ns= 1 -1 (ﬂ(r-];gC
(sec.) | (kg.cm?) P
0.100 | 0.31623 370.7 1.0236 1.55p9 0.5529 1.74842
L 0.075 | 0.27386] 357.7 1.0234 1.4984 0.4984 1.81990
! 0.056 | 0.23664| 343.9 1.0231 1.44D2 0.4402 1.86018
0.042 | 0.20494 334.1% 1.0228 1.3986 0.3986 1.9b4497
0.100 | 0.31623 39249 1.03391 1.66p7 0.6607 2.08932
L 0.075 | 0.27386] 375.4% 1.02944  1.58(18 0.5818 2.12443
2 0.056 | 0.23664] 371.8 1.02610 1.52/[16 0.5216 2.20416
0.042 | 0.20494] 348.97 1.02180  1.46P3 0.4693 2.28995

The Graphs 1 and Graphs 2 are plotted betwee#C versusv(n,-1)¥C. The graph for each system gave linear
straight line showing validity of Jone’s —Dole etjoa. The slope of straight line gave valug3afoefficient.
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Graph Plotted Between {, - 1)NC versus YC at Different Concentrations at 30°C Temperature 6r

60%Dioxane-Water Mixture
Graph 1 - FOR L, in 60% D-W at 30°C
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Graph 2 - FOR L, in 60% D-W at 30°C
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Table No. — Il - A and g Co-Efficient Value from Graph | and Graph Il at 30°C Temperatures for 60% Dioxane-Water Mixture.
Ligand | Mean "A" | B (Slope "m")
Ly 2.02 -1.8750
L, 2.32 -1.4280

From the results iTable I, it is observed that, the concentration of ligandlirectly proportional to density and
relative viscosity for ligand lat temperature 3C for 60% dioxane-water mixture. This may be dugh® weak
solvation effect which interprets weak moleculeerattion. Generally, aromatic compounds have higluev of
relative viscosity. In this investigation, the valaf relative viscosity of Land L, are due to resonance stabilization
in the benzene ring while S-triazino moiety whigstricts the tautomeric changes in the moleculeLfdyut the
relative viscosity of bulkier group must be greatds may be due to the donating capacity of =Gtdup to the
thiocarbamido molecule. As the thiocarbamido mdkeds highly electron rich moiety and —Glgroup is also
electron donating group.

The negative values of “A” anfi-coefficient characterized as ‘structure-breakedi¢ating a weak solute-solvent
interaction which is good for interactions in beénethe drug and the drug receptors shows bestairinty and
drug effect and it favors pharmacokinetics and ptamodynamics of drug. At the same time, both ligaate
hydrophilic in nature and they disrupted the hyemdponding in the mixture of solvent causing lessetecular
interaction. Thus these factors plays importarg hlring designing of any drug. The value of A Gio&fnt show
that, the solute-solvent interaction is highest aghthe molecules of ligand,lat 30°C for 60% Dioxane-water
mixture and so they tend to interact with solverdleoules to lesser extent leading decrease inesshivent
interaction. From this discussion , it is cleartthalky substituent on the molecule is not onlytéadn trend of
relative viscosity but the reactivity and stabiléyd tautomeric conversion as well as electron titogpanature,
electron clouds, nature of hetero atom presengants and the compactness in the molecule wilctly hampered
results and trends in the relative viscosity.
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The molar refraction of solutions of compound ikane-Water mixture were determined by a followéogation,

Rumixture = [(17-1)/03%+2){[X 1M 1+ XM 2+X3M 3]/dl}

Where,

1 is the refractive index of solution,

X, is mole function of Dioxane,

X, is mole function of Water,

X3 is mole function of Solute,

My, M,, M3 are molecular weights of Dioxane, water and salespectively,
D is density of solution

The molar refraction of compound is calculated as,

Rlig = Rmixture — Roioxane-water

Where,
Rpioxane-water The molar refraction of solvent, Dioxane-Watexiuie.

The polarizability constantf of compound is calculated from the following tala,

Rlig = (4/3)7t No a

21
96
67
12
15
40
42

------ —3

Where,
No is Avogadro’s number.
Table No. - lll- Molar Refraction of Different Perc entage of Dioxane - Water Mixture
% Dioxane-Water Mixture | Molar Refraction (RM) (cm * . Mole™)
100 21.5977
90 15.4584
80 11.9390
70 9.6554
60 8.0551
Table No. - IV - Determination of Molar Refraction and Polarizability Constant at Different Concentrations for 60% of Dioxane-Water
Mixture
Ligand Concentration| Dpf(rligy Refractive IndeX]  Rumix Rigana | 0x10%
3 1) 3 o1 3
(M) (kg.crm n (cm®.mole”|(cm°.mole™)| (cm’)
0.1000 1.0236 1.4102 8.8427 0.7876| 0.031
L 0.0750 1.0234 1.4082 8.7597 0.7046| 0.027
! 0.0560 1.0231 1.4070 8.7029 0.6478| 0.025
0.0420 1.0228 1.4052 8.6385 0.5834| 0.023
0.1000 1.0339 1.4088 8.4877 0.4326| 0.017
L 0.0750 1.0294 1.4076 8.4690 0.4139| 0.014
2 0.0560 1.0261 1.4062 8.4442 0.3891| 0.015
0.0420 1.0218 1.4048 8.4301 0.3750| 0.014

86

The values of molar refraction of Dioxane in 60% Xzne-Water mixture are presentedrable 11l . The values of
molar refraction and polarizability constant of quund L in 60% of Dioxane-Water mixture are presdnin

Table lll and IV .
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Graph Plotted Between Refractive Index ) Versus C at Different Concentrations at 30°C Temerature for
60%, Dioxane-Water Mixture.

Graph 3 - FOR L, in 60% D-W at 30°C
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Graph 4 - FOR L, in 60% D-W at 30°C
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From theGraph 3 and 4 it can be predicted that, at 30°C the temperadfin@ixture, the molar refractivity (true
molar volume) continuously increases with concdiutna At the same time, the polarizability constahtompound
(o) also increases. This may be attributed to thetFet at this temperature of dioxane, there isdase in dielectric
constant of medium with concentration and also iclemable dipole association (intermolecular aticangt take
place, which would be accompanied by increaseslarizability. It is observed fronTable Il and IV. When
there is bulkier group, the molar refraction isajez. But in this investigation the value of motafraction of
compound L was high. It was observed that onlylthikiness of the group as a substituent was not ioérfere
the values of molar refraction but also the redgtiand stability, tautomeric properties also iféee the values of
molar refraction. It was clear from the result that. there was resonance stabilization in benzérge which was
substituted on one nitrogen of thiocarbamide atshme time on nitrogen of the same molecule; thes S-
triazino moiety which restricts the tautomeric cpasiin L molecule.

An addition of polar solute having a partial pogticharge on hydrogen atom, there is every likelgchthat there
can be a weak interactions between this positivergeh and negative charge on oxygen atom (dueeitrel

negativity) of dioxane. This weak interaction o# tiwvonder wall’s forces is expected to introducesdtnacturedness
in the solution i.e. specific arrangement of dioxanolecule may be occurring due to attached sohgkecule.

Thus, spaces may be created making the solutioe c@mmnpressible as it appears from the higher appanelar

compressibility value in dioxane solvent.
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Table No. - V - Average Ultrasonic Velocity of Wateat 30°C

Sr. No No. of Rotation Micrometer lefergr;;%il?]etween Distance Travelled By Screw Average Ultrasonic
B of Screw Reading (mm) (mm) 9 in One Rotation Velocity (m/sec)
1 5 26.7843 3.7654 1.50616
2 10 23.0189 3.7584 1.50336
3 15 19.2605 3.7544 1.50176
4 20 15.5061 3.7002 1.48008
5 25 11.8059 3.7468 1.49872 1501.2914
6 30 8.0591 3.7583 1.50332
7 35 4.3008 3.7891 1.51564
8 40 0.5117 10.50904
Table No. — VI - Average Ultrasonic Velocity of Diaane at 30°C o)
Average .
: Density
\E/)V_ Sr. Ro,;legi.o?wf of Micrometer Difference Distance Travelled By U\I/t;zla;;gc (do) Bo >1(010
% No. Screw Reading (mm) | Between Readir] Screw in One Rotation Vo) (K%).m (Pa)
(m/sec)
1 5 20.0328 3.7055 1.4822
2 10 16.3273 3.7255 1.4902
3 15 12.6018 3.6907 1.4763 d
60 4 20 8.9111 3.6555 1.4622 14rr.72 1026.2]  4.4623
5 25 5.2556
5.9109
Table No. — VII - Acoustic Parameters at DifferentConcentration of Ligand L; and L, at 30°C
Ligand anc. Average Ultrasonic Velocity Degsny Bsx10% o @ L . 7+10*
s -1 3 -1 10 A 2 nl
(Molellit) (m/sec) (Kg.m®| (PF) | (mmoly x10°7 | (Ad) (Kgm~sec
0.1 1683.89 1023.4 3.44%4 0.2797| -8.94750.011] 0.955( 172.3630
L 0.075 1582.9 1023.4  3.8998 0.2817| -6.17790.0124 0.974] 161.9940
! 0.056 1434.675 1023.l  4.74B7 0.2846| 6.4420 0.013¢ 1.006y 146.7816
0.042 1286.695 1022.8  5.9055 0.2876| 35.442{ 0.015] 1.043§ 131.6032
0.1 1583.89 1033.9  3.85%4 0.1799| -5.40150.0124 0.984f 163.7584
L 0.075 1421.975 1029.4 4.80430.2233| 5.24100.013¢ 1.016] 146.3781
2 0.056 1278.675 1026.1  5.9606 0.2085| 27.3144 0.0154 1.049] 131.2048
0.042 1130.175 1021.8  7.66R0 0.2504| 76.596] 0.017§ 1.088] 115.4813

Plot Between Apparent molar volume @) Vs concentration (/C) for Ligand L at 30°C for 60% dioxane-
water mixture

Graph 5- L; at 30°C for g,
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Graph 6- L, at 30°C for ¢,
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Plot between Apparent molar compressibility @) Vs concentration (/C) for Ligand L at 30°C for 60%
dioxane-water mixture

Graph 7 —L; at 30°C for g«
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Graph 8 — L, at 30°C for ¢«
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The adiabatic compressibility shows the increaseaation of molecules by lowgrvalue.

p=1/vs2d e 6
@ =[1000 Bsdo —Pods) / mdsdo] + ((Bs M/ds) Y 4
32
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Where,

M = molecular weight of solute

Bo = adiabatic compressibility of pure solvent and
Bs = adiabatic compressibility of solution

do = density of pure solvent

ds = density of solution

m = molality of solution

Whereas, apparent molar compressibility also showsble No V to VII. The increase association but at the same
time the structuredness of the solution by highkevalues. It is also observed from the graphs tbaitive values of
¢k for ligands indicates electro static force in W@nity of ions [44, 45].

@ =[1000(d- dg) / mdodd] + (M/dg) 8

From the difference in trends in two compressisit adiabatic & apparent molar, it may be predidteat adiabatic
compressibility can detect gross changes in intienas but minute changes due to change in struchag only be
noticed by apparent molar compressibiliiy); Thus, the structure of solute and the humbeatofs present in it
will have direct effect o value. The parameters of solvents which directfgafthe values of are high density
of dioxane as compare to protic nature, polarityhtielectric constant (24.6).

Similarly on increasing the concentration of ligajffidecreases continuously. The increased concentratisolute
will require more and more number of solvent molesuo dissolve it resulting in breaking the elestriction/
structuredness of solvent consequently decreabimgampressibility. Thus in both the system sohaient and
solvent-solvent interactions are involved which r@féected in the compressibility values.

The conventional approach based on compressihiitpoth useful and fundamental, in fact it constifuan
additional probe for studying molecular interacfioiheGraph 3 and 4 satisfy this thought and specific acoustic
impedance is the complex ration of the effectivansbpressure at a point to the effective parti@meity at that
point™®.

In case of dioxane, because of its non-polar nathiee compact packing of molecules is already tlamé when
polar solute is added because of its associatiamdrgee space decreases. Therefore, thalues in dioxane must
be smaller. When the metal ions are added, ther-polar associations still increases and thedéecreases
Ultrasonic velocity depends upon intermoleculaeftength L with decrease in free length velocity increases or
vice versa.

L= K. (B)Y2 9
Where,
L¢ = Intermolecular Free Length

K = Jacobson’s constant

Relative association /s an acoustic property of understanding inteoactwhich is influenced by two opposing
factors,

Ra =d/do VoV 10
Z =Veds e, 11
Where,

V, = Ultrasonic velocities in a solvent
Vs = Ultrasonic velocity of solution

» Breaking of solvent structure on addition of soltgtét satisfies decreases in values when condantraf ligand
L in 60% dioxane-water mixture increases with terapge increase. It was observed that, the valu,aff ligand
L gets affected by the resonance stabilization irzbee.

» Solvation of solute that is simultaneously predgnthe free solvent molecules. It was clearly obsé that the
high concentration of solute. The values of & high percentage of dioxane are very well exgldiby second
factor.
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In the present work, non specific solute-solvesioamtion caused by the dielectric enrichment e gblvent shell
of solute takes place resulting weak molecularramigon. The presence of weak solute-solvent iotema may be
due to strong hydrogen bonding is present anddituée solution, solute molecules can disrupt tHibonding to
lesser extent. These factors may directly interfeeesolute-solvent interaction. Measurement ofatinic velocity

is the best tool to investigate solute-solventutskolute and ion-solvent interactions. Therefanelast four
decades ultrasonic interferometric study createawn identity for determining solute-solvent istetions. By this
study B, @, @, Lt Ra, Z, etc. acoustic properties were determined whkigilain how these interactions occur and
responsible for breaking and making of the structir the solution. So in the present work theseustio
parameters were studied for newly synthesized digawhich were used as solutes. In general it seted that, all
these values of ligand L clearly indicate effedtsesonance stabilization in benzene ring which sibstituent on
thiocarbamido nucleus. At the same time bulkieureabf phenyl group may also interfere during thieseractions.
This clearly indicates that not only the bulkietura and nature of ligand will affect but the malles weight of
solute is also one of an important factor whicledily affects the solute-solvent interaction. Tharme in values of
Ls may be due to stronger interaction between iomissatvent molecules at that particular percentamehbination

of dioxane-water mixture decrease invalues indicated weaker interaction between iarm solvent molecules.
The intermolecular free length goes on decreasiitly imcrease in concentration of solute indicatesrdase in free
space between the molecules because of strongetesallvent interaction which is in a agreementhwoin
observed value df. From this it can be concluded that the drug giigmr, drug transmission and drug effect of
compounds is more effective at this concentratibalioxane. This study may become a milestamehe drug,
medicinal and pharmaceutical chemistry of triazimocarbamides.

To study the pharmacokinetics and pharmacodynaofiasy drug relating these ligands, the acoustiamaters of
dioxane helps to find out the property of solvetteifere in breaking and making of structure of/ent. From this
study it is clear that properties, which are disectr indirectly responsible for these are protaratic nature of
solvents, dielectric constant, polarity, densigndency of forming hydrogen bonding, surface temsuscosity of
solvent, bulkier nature, resonance, reactivityrofug, size and molecular weight of ligand.

CONCLUSION

Hence from all three method , it was clear thdkygubstituent on the molecule was not only fadtotrend but
tautomeric conversion as well as electron donatiature, electron clouds, nature of hetero atomemtefn
compounds and compactness in the molecule willcthirénampered results and trends. It means th&0#b of
dioxane, the solute-solvent interactions i.e. imtdon of compounds (drugs) and dioxane is more ghanyl
substituted drug shows more reactivity as comparméthyl substituent, which may affect the drugvitgt By
every method it is proved. So we can cross vehigyreactivity of our ligand by these techniques.

From this study it can be concluded that interfeztrin technique requires minimum efforts, soluticarsd is
somewhat a direct method as compare to other twichas its own identity and significance in matesailences,
which can give idea about effectiveness of solvBytknowing these parameters the selection of sbldering
synthesis in organic and coordination chemistry banpredicted. This study is an important basid oo
pharmaceutical, medicinal and biochemical sciemg@sh directly focus on drug activity and drug effat primary
level and then onwards only the characteristicdrofj can be decided. This study gave detail inftionaegarding
pharmacokinetics and pharmacodynamics of drug.
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