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ABSTRACT

The physico-chemical and solute —solvent interaction of Alprazolam in ethanol were reported
at 303 K. The solute solvent interaction have been carriedout by computing various acoustic
parameters, Specific acoustic impedance(z),Intermolecular freelength (L,), Isentropic
compressibility (B,), Apparent molal adiabatic compressibility (¢,), Shear’s relaxation (), and
Solvation number (Sn).These parameters have been evaluated by using ultrasound velocity,
density and viscosity data.These results are interpreted in terms of solute-solvent interaction

between the molecules.
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INTRODUCTION

Alprazolam is a triazolobenzodiazepine
compound with antianxiety and sedative-hypnotic
actions, that is efficacious in the treatment of panic
disorders, with or without agoraphobia and in
generalized anxiety disorders.It is marketed under
the trade name xanax.

In the present study, we are reported the
ultrasound velocity, density and viscosity
measurements at 303K have been used to calculate
Intermolecular freelength(L)' , Specific acoustic
impedance(z)?, Apparent molal adiabatic
compressibility (¢,)°, Shear’s relaxation(t), and

Solvation number (Sn)* of Alprazolam compound
in ethanol at 303 K. Several investigators have
reported the results on ultrasound studies of liquid
mixtures*2.

EXPERIMENTAL

The solutions were prepared by dissolving
the accurately known weight of Alprazolam in
ethanol and kept for some time. A continuous
interferometer technique was employed for
measurement of ultrasound velocity at 2Mhz. The
density and viscosity were determined using
vibrating densitometer DMA 48 fitted with a Hook
G thermostat and viscometer. The experiment were



844

reported atleast twice and results were reproducible
with experimental error 0.00002 Kgm?*® and 0.001
cm/ sec respectively.

Computation of different physical parameters:
Ultrasound Velocity (V)

V=2dx10° m/sec.
B M
Density:ﬁI - V+:-‘I?:(P:& +h1}

where ‘M’: is the weight of the liquid filled in
pyknometer used.

‘ris radius of capillaries

‘h,’& ‘h,’are the heights of the liquid in capillaries

V=2dx10° cm/sec. or

Viscosity (h):

where

n’ is the viscosity of liquid
‘p’ is the density of liquid.
‘v is the time flow of liquid

‘a’&’b’ are viscometeric constants.
Specific Acoustic Impedance
Z=\r.

Where, V and ‘v’ are the ultrasonic velocity
and density respectively.

1
Vip

Isentropic Compressibility : ﬁ:

where ‘V’ is the ultrasound velocity and ‘p’
is the density of liquid mixtures.

Intermolecular Free Length: L. = K .j 5.

where,
‘K’ is temperature dependent constant.
Molal Adiabatic Compressibility

1000 M

@ =a(ﬂ°ﬁ:—ﬁsjﬁ)+ﬁ;

[
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where ‘p” and ‘B.” are compressibility and density
of pure solvent and ‘B’ & ‘r’ are the compressibility
and density of the solution respectively.

‘C’ is the concentration in mole/liter of solute.

‘M’ is the molecular weight of solute.

Solvation Number :
s =0 1B
CY A

Where ‘ n, * moles of solvent and ‘ n,
solute

moles of

Shear’s Relaxation Time (1)

RESULT AND DISCUSSION

The ultrasound velocity of the solution of
Alprazolam drug in ethanol increases with
increasing concentration Alprazolam drug which is
shown in above table.

The variation of velocity with concentration
(C) can be expressed by the following relationship.

32
B.| de

The result shows that while the density
increases, the isentropic compressibility decreases
with increasing concentration of the solute and
quantity (dp/dc) is positive while (db_/dc) is negative.

Ezlp

de

dv Fl1 |:dp:|

17487
Since the value of F[Eﬂ {are larger than the value

1
of ;_:[%' for the system . The concentration

derivatives of velocity( dv/dc) is positive. i.e. the
ultrasonic velocity increases with increasing the
concentration of solute’e.

Intermolecular free length and isentropic
compressibility (B.) of Alprazolam drug solution
decreases with increase in molar concentration of



845

BHARDWAJ et al., Orient. J. Chem., Vol. 30(2), 843-847 (2014)

SYLLI8L  0GLGLLL 6.0%°18- L229°L G//G0 LE9L- 9/°€8 €660°0 €928°0 cocl 05200
L6ce6LL 80ELVOL 6L.°2C8- €G8G°L 21880 €2°GlL- 878 €860°0 66180 6611 62200
281091 998966 €9€/°88- arysL 7€8G°0 65 V1L- 6768 8/60°0 8180 9611 00200
8098°€/l 999806 1G9G°16- 920G°L 8/8G°0 62°€lL- 8,98 8960°0 /€180 0641 G100
LL/YV'69L  2991°G8 2y 1E86- SILSY'L G06S°0 0S°2lL- 19°/8 1960°0 1608°0 881 05100
(A JAVAS) S AN G VA €7€9°901- Locy L 6€6S5°0 8y LL- 6588 €560°0 25080 v8LL G200
69.£°G9L 655069 62EL'GLL- 98/€°L G86G°0 0L0lL- /668 7¥60°0 01080 8LL1L 00100
2v91L2e9l  8g€et'c9 2¢sGeveEl- v.€€°1 21090 €1'6- ¥6°06 9€60°0 G96.°0 GLLL G000
91265 6808°€S 0€9v°L91- 0962'L 65090 YA A 0226 12600 €26.°0 0LLL 05000
0680°9GL 96129 LE0Lv.¢e- 9vse L 66090 9,°9- LE'E6 61600 €882°0 9911 G2000
20T dukap 10T dUAp ¢0TxZ
0T dUAp/,wo (oV) [zWD zwd (s920)
awi uo Aupgissaidwos  (d'D) yibus]  Aupqissaidwods  (dx3) A eouepadw ((dx3)- "Jas/w anl/jow
nexe|oy Jaquinu oleqeIpy (-dx3) 2931} re|na oldosjuas|  -qissaidwiod 211ShodY jow/wb IS TRIGIET |oueyla
S, Jeays uoneajos [ejow uateddy AlS0dSIA  9jowidIU| BuriamoT o1donuas| o1j109ds Alsua@ punoselyn  Jo°ou0)d
MEOE W

|[oueyls + wejozelid|y ;T a|qel



846

|santropic Compressihbil

A pparent Liolal &dlabatic

Ukrazound Yelocty

kL

mEEZIRER

-3
=

74

BHARDWAJ et al., Orient. J. Chem., Vol. 30(2), 843-847 (2014)

Ultrasound Yelocity s Concentration at temp. 303K

Q0025 0.0ps 0ap?s 001 0015 0015 00175 0o2 d.0225 0025

Concentration of Ethanolimole flitre

144)

lsenTopic Compressibiliny s Concantration at Temp. 303K

Cam pr!;:ﬁﬁibilit';
A = r
Z T B

1
=
[
=

=150

e

0.00F3  CChs NECTS 0.c- 0.017  0.a1E QvE .07 00735 0005

Loncentwation of ethanslfimuolellre)

Ty

Appacanl FMolal Ad abalic Compressibilily v Concenalion 2L lamg 303 K

Ce NS00 LW LA QLTI e DR O0TF2% 038 e &4 Oulsan na SRl

Cancentration of ethanclim ole flitre]

1)



BHARDWAJ et al., Orient. J. Chem., Vol. 30(2), 843-847 (2014)

solute (Fig.1-b) .The complementary use of
isentropic compressibility data can provide
interesting information of of solute- solvent
interaction.

Apparent molal adiabatic compressibility
(¢,) varies linearly s the square root of
concentration.The value of apparent molal
adiabatic compressibilities are negative with the
increase in molar concentration. The values of
apparent molal adiabatic compressibility as shown
in figure 1 (c) . The values of for the solutions of
Alprazolam drug were tabulated in table. These
results are in agreement with the result reported by
Masson'” for electrolytic solution.

The value of specific acoustic impedance
(z) increases with increasing the concentration of

847

Alprazolam drug can be explained on the basis of
lyophobic interaction between solute and solvent
molecules which increase the intermolecular
distance making relatively under gaps between the
molecules and becoming the main cause of
impedance in the propagation of ultrasound waves
are tabulated.

The increase with the concentration
suggest a significant interaction between the solute
solvent molecules and the values are in agreement
with the reported for solution of cobalt carboxylates’®.

From the above discussion it is concluded
that solvolytic study of Alprazolam in ethanol at 303
K shows specific ion — solvent interaction.
Alprazolam drug shows significant solvolysis in
ethanol.
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