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Abstract

The physical parameters ol oxadiazole derivatives as donor molecules have

been measured. The charge transfer(CT) complexes with various clectron acceplors as
DDQ and 1y in chloroform and methanol as solvent have been estimated from the
clectronic spectra at wave lengths of maximum absorption of the charge transfer com-
plexes by caleulation  Bensi-Hildbrand cquation for (1:1) molecular charge- transler

complexes at 298K.

Introduction

Benzoquinones have been used
wildly as elcctron acceptor in charge
transfer processes with a lot of varie-
ties of charge donor compounds[1].
Previously very limited work has been
done on the charge — transfer com-
plexes of heterocycelic oxadiazole and
(rlazole derivatives  as electron donors
with some electron acceptors {2]: The
5-phenyl-2-mercampto-1,3,4-oxadi-
azole and 5-(3-pyridyl) 2-mercampto-
oxadiazole have been employed as a
potent coordination ligands containing
—N-C=S moicty ,since they have hard
mitrogen  besides soft sullur atoms, and
because of their well established bio-
logical activity. Most of these com-
plexes may  be used as anticancer or it
may be used catalyel or additive in
chemical industries [3-5] . In this work
the equilibrium constant , extinction
coefficient (€) of the charge ~ transfer
complexes and the ionization potential
for both oxadiazole derivatives have

been calculated [1,0] , ulso physical
parameters of  the charge - transler
complexes for both clectron donors
with 2,3-dichlero-5,6-dicyano-1,4
Benzoguinone  (DDQ) and lodine in
chloroform and micthanol as a solvent
have been caleulated {rom their clee-
tronic  speetra using Bensi-Hildbrand
cquation  for 1:1 molceeular charge -
transfer comiplex, when [I3] >>{A]
J7.8]In recent studies (CA) 1 2,3,5,6-
tetrachloro-1,4-benzoquinone Wi
tound to form 1:1 molecular CT com-
plexes with various schilf bascs and
aliphatic , aromatic diamines as clee-
tron n-donors }9,10].

Expermintal

Oxadiazole  dervalives  were
prepared and  purilied using the proce-
dures described in the literature |11
The two acceplors DDQ 1, and sol-
vents were purchased from Fluka AG.
and used without farther purification.
The charge — transfer complexes of
both donors have been investigated

e :
Dr.Asisstant Prof- Department of Chemistry- College ol Science Tor Women- Univeesity of Baghddad

L]

Asisstunt leacher- Depurtnient of Chemistry- Coliege of Svionce Tor Womien- Universely ol Baghdad

R



@-[iz;g—su

E ™ 5-Phenyi-2-mercapto-1,3,4-oxadiazoie

Aeceptors

Um-Salama Science Journal

with accepters  using spectrophotonie-
ter in chloroform and methanol. The
concentration of any accepier was kept
constant in all measurement and the
concentration of donors were vary in
every initial concentration of the ac-
cepter[§8,12].The measurements of the
optical density from the electronic
spectra of charge — transfer complexes
al Amax have been recorded using
double beam o shimadzu-160 spee-
trometer.

Scheme(l)
Donors
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lodine

Result and Discussion

Irom figure (1), the solution of
all complexes are obeyed Benst-Iilad-
brand cquation [7] .Equaltion (1) for the
CT complexes of ratios 1:1 donor-ac-
ceplor.,

(lrrover)-( =)

CAD

Linear equation (1) was used (o calcu-
late the molar extinction coefficients
{eap) and equilibrium constants (K¢y)
of the charge — transfer complexes .
[Ay] and [Dy] are the initial concentra-
tion ol the acceptor and clectron do-
nors respectively, £is the cell path
length, O.Dey the optical density of the
charge transter (CT) complex at
Amax., [rom above lincar equation (1)
plot of (fA,].¢/0.Dcy) Vs (U/]Dy])
gives us a  straight line  of the

Ly =3{3-Pyridyt) ~2-m;=rcupto- 1,3, 4-oxudinzoke

o
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slope={(1/Kivean) and
(Mean) .
Equation (2) was used w calenlate the
charge — transler equilibrium constant
K.
K=( intercept /slope)

=Ll eand (MK ean) v (2)
From Table (1) , the values of K¢y
show that the stability of the charge-
transfer  complexes inerease in pres-
cence ol the clectron donating proup.,

btercep(-

where Koy ol Ly (5(3-Pyvidyl) -2-mer-

caplo-1,3,4-oxadiazole}  greater  rather
than Ly 5-Pheayl-2-mercaplo-1,3,4-oxa-
diazole ) eleclron donor, which is clear
that the value of K¢ is twice time in

the case of Lo, that due 1o presence of

nitrogen atom more donating in this

ligand. It is clear from above values ol

equilibrium  constant  for these com-
plexes of Ly and Lo , that the charge
transfer complexes of  donors com-

“pounds  with iodine aceeptor in preseit

both  solvent are strong  complexces
compare with complexes of DDQ | be-
cause ol the type of electron transker in
iodine acceptor is n— > o* while

n—» g* and i n* for DDQ . As
compounds Ly and L. contain n-donor

atoms which it will go to o* orbital of

iodine molecule , in addition to the
clectron  form 7 Lo  *of carbonyl
group in DDQ moleeule |
The absorption band  in the clectronic
spectra ol CT complexes showed that
the Amaux appeared  in the range (336-
363nm) depending on the sobvent, Ta-
ble(1) and figure (2).
oxadiazole derivatives and hv change
transfer complex have been calculated
using cquation (3).

Ive, =alpyv b {3)
The parameter a,b are perfect constant
depending on type ol accepiors (a=(.79
b=-3.8) (u-0.87 b-=-3.06) cV for MO
and I respectively [8,12]
Table (2) shows the values of 1oniza-
tion potential (Ip) in both solvents, due

The ionization potentials values (Ip) of
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to the simple dilferences in molecules
structure of oxadiazole derivatives
therefore the ionization potential are
slightly different in each solvents.
Therelore the value of ionization po-
tential for both compounds which cal-
culate from their charge transfer com-
picxes for DDQ are compatible with
that caleulate for lodine charpe-transfer
complexes , then we can caleulate the
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donors from charge transfer complexes
ol iodine and DDQ in different solvent
as shown in Table (2) these results
gives values which are nearly equal to
the values obtained from charge-trans-
fer complexes of traizale derivates in
the same acceptors [13,14].

This indicate that the chemical struc-
ture of the excited state ol charpe
transfer complexes between the donors
and acceptors are very similar to cach
other [8].

From all these results in Table(1) and
(2) and the clectronic spectra of the
charge transler complexes, we sugpest
that the charge-transfer complexces
would be formulated as follows:
Scheme (2)
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Figure (1): Application of Benesihild
Equation  for Charge Transter Com-

plexes
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Figure (27 1 Shows the Elecironic Spectrum of the Chasge Veansler Camplexes in Dilferent Sulvents.

AD(S-Fhenyl-2-mercapto-1,3,4-0xadinzole) with DLQ, 1 in methunol und chloroform respectively

U2 (503 Pyridyt) 2omercapin- 1,3 d-oxadimzole ) with DDQ, 1 in methanol and chiluroforny reapectively
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