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the normal shape of erthrocytes, even though the
plasma cholesterol 15 elevated, This shows that the
presence <f enion extract helps to maintain the normil
membrane lipid levels and thus i the maintenance
of the shape of erythrocytes.

The altered appearance of ervthrocytes and increased
level of fibrinogen may be partly responsible for the
increased aggregation tendency of erythrocytes of
Group IIl. The absence of aggregation in Grou> 1V
indicates that the presence of soms additional factors
in the medium from onion extract which counter-
balances the deleterious effect of cholesterol and fibri-
nogen on ervthrocytes. The onion which is kKnown for
its fbrinolytic acti Aty may also explain the abserce
of aggregation in this grou).

A conmarison between Grou)s I and I shows that
onion alone has 1o deleterious effect on the erythro-
cytes and the fibrinogen levels in these groups remain
unalered.

The presence of some additional factors of onion
extract in Group IV yplasma is well established by
in vitro studies. When erythrocytes from Grouy
ITE rabbits were incubated with the plasml from
Groups 11 or 1V, they regained their normal shape'.
Tdentification of such factors in orion is in progress.
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ABRSTRACT

Interaction of imidazole with iodine has been examined by eniiloying conductometric and
spectroscopic techniques. Conductometric measurements indicate the formation of a 1 11 electron
donor-acceator (EDA) complex between imidazole and iodine, The g,y and op values for the complex
are resorted and the effect of solvent and temoerature on g, has been studied.  Spectral investis
gations show evidence for the transformation ot the initially formed EDA couilex iato the inner
comlex thereby giving rise to the triiodide ion. Kinetics of the transformation reaction has beer

examined.

INTRODUCTION

P‘ ULLIKEN® pointed out that the interaction between

an electron donor (D) and an electron aceeiitor
(A} can give cither the asscciative outer (LDA)
conr:lex or the dissociative inner complex depending
on the distartee of approach between D and A and the

relative magnitude of the no-bond and dative wave
functions, In many donor-aceeptor systems  with
halogen accepters™?, the formation of tribalde jon
is often noticed which can only result through ihe
formation of inner conmdlenes front the inntal DA
comlexes.  Dlectrical  comductaree  of ioding  in
pyridine solution was one of the carly evidences for
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the transformation of EDA comy lexes to the inner
com Jdenes.  An exlanation for the conductance was
provided by Mullifen and Red® onn the basis of the
following equilibrium

CHN .7, = CHN+I+1I-
EDA comlex Inner complex

We have presently examined the interaction between
imuydazole and ilodine by embleyving conductometric
and spectroscosic techniques, The dinetics of trans-
formation of the EDA com_ lex to the inner com)lex
has been imnvestigated by measuring the time dejen-
dence of the trilpdide lon band.

EXPERIMENTAL

The solvents were dried and distilled before wuse.
Imidazole was obtaired commercially and purified by
recrystallisation. Analytical grade iodine was used
after resublimation,

The corductance mMsasurements werée made on a
WTW conductivity bridge using a conductivity cell »f
the fixed cell constant and fitted with platinized plati-
pumn clecirodes. Equimolar stock solutions of eleciron
donors and accestors were thermiostated to a constant
temoerature.  These colutlons were mixed in the
conductivity cell by Xeezmng the 1012l volume constant
and varying me volumes of the donor and dhe acceptor,
The solutions were stirred and 2 eorstant time interva)
was permitted to elapse between the addition and
the bridge adjustment. The molar conductivity coeffi-
cent, Gy, Was calcilated by using the exjressions:s

¥ Gg Gy
ﬂﬂ'M= .

Gy

where M is the molar concentration of the domor or
acceptor at the corductivity peak of the comlex, c,
35 the condnciniy 21 U conduehiv :ﬁ'j eaX, g, 1§ the
linearly inter.clated conductivity value read off from
a base line joining the conductivities <f 1the pure
dongr and acceplor and ais the disseciation <onstant
of the com lex.

The spectral measurements were made on a Beckiman
DU sgectryphotometer fitted with a variable temire.
rature cell com artment using matched silica cellg
of 1 ¢cm path length, Furst-crder rate constants, k, for
the trarsfurmation of the EDA comn: lex to the inner
com:.Jex were evaluated gra_hically by em Joying the
tqualion

2303, D* - D,
log - -

r DWH‘D[

k=

at the 1,,, of the triiodide ion. Here Dy, D, and D_
are the abeorbances at tme @, t ard at the end of the
rexcti_n respectively. Freshly irepared stock <olu-
tions were used in the.e measurements,

Current Science, Marchk 5, 1981, Vol. 5Q, No. §

!

e e e e Sl

A

Q Q2 0L 06 a8 10
Relative acceptor
Fig.l
Fi6. 1. Typical plot of o —o, versus relative

acceptoy for the imidizaole 4+ I, complex in aceto-
ntrile solution at 33°C,

RESULTS AND DIsCUSSION

Conducrance Dara

The apypearance of a peak in the conductance versus

concentration Icf D or A4} plot is a sure indication of
comt_lex formation between D and A% This relation

1S linear in the absence of comvlex formation., The
imidazcle + 1, system yields an ill-defined conducti-
vity peak in the conductance versus relative acceytor
plot. This ix due to the serious mismatch of the
Initial conductivities of the pure donor and acce-tor
sclutions. The stoichiometry of this complex has
bean determined by correcting for the background
conductivity oblained by Knear interpolation proce-
dure®. The ¢ —o, values, thus obtained, exhibited a
well-developed maximum when plotted aganst relative
acceptor {sec Fig. 1). The observed stoichiometry,
o, and gy, values for the com_ lex are listed in Table L
Like Gutmann and Keyzer®% g has been assumed to
be wnity for e evaluation of 6, The value of o, for
the EDA comnlex increases with an increase in the
dielectric constant of the solvent. A similar variation
of o, with the dicleciric corstant of the scivent has
been repcrted earlier™®. The o, values (in # mho)
for the imidazole + 1, at 3°C and 43°C are 170
and 185 respectively, indicating that the o, values -
increase with an increase in termerature. These obser-
vatiors onr. o, values reveal that the EDA comlexes
lonise to a greater extent jn the solvents of higher
dlelectric corstant as well as at higher temperatures.
These resul.s are in harmory with our recent findings'®
where it has teen shown that the rate ~f eleciron
trarefr i EDA com lexes is enhia~ced by increase in
solveat polarigy as well as femoseratuge,

Spectral Data
The eletttunic abior tirn s ectra of the imidazole

+ I, system exhibit ncither the chargestrarsfer nor the
Dlue-shifted iodine bands, Instead, absorption bands
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Conductance data'®? on the EDA complex of imidazole with iodine at 33° C

Dielectric Conductancet”) (u mho)‘
Solvent constant of Stoichiometry ~
the solvent 6, o, G, — O, O rr
CH,CN — CCl, 19-8 1:1 92 42 50 476
(1:1)
CH,CN 37-5 1:1 170 82 88 429

(a) Stock solutions ot D and A were 5-0 X 10— M each,

I h—

(b) Conductance values are to be multiplied by the cell constant (7-5639) to obtain the conductivities.

TasLE 1L
Rate data'®) on the transformation of the EDA complex
to the inner cojplex for the imidazole 4 I, system

h—
L W W

Solvent Diclectric  k‘?), Ea, AS#,
constant mirc? k cal eu
(X 10% mole™?

Chloroform 4+5 0-43 ~2 ~T7-6
Chloroform -

dichloromethane

{1:1) 66 0-44 ~2 —77-5
Dichiloro-

methane 9-1 (=45 ~2 —775

() Doncr concentratisn 20-0 x 16=4 M: [, concen-
tration 1+1 X 107 M.
(6) Tem;erature 35°C,

characteristic of Iy (at 295 nm and 365 nm) appear
immediately after mixing even in chloroform solution.
Progressive intensification of the [y~ abscrption is
noticed, indicating that the Iinitially formed EDA
conslex transfurms into the inner complex (which gives
rise to I;7%) in a relatively slow step. The Kinetics of
transfcrmation of the EDA comtlex to the inner
comr lex is of the first ordsr and the rate data are
summarised in Table II. The large negative entropy
of activation is consistent with a transition state which
is more pclar than the initial state {which is likely to
be the peutral EDA com:lex). Similar large negative
entroies of activaticn are re-orted by Fao and co-
workers® for such trarsfcrmations. The energy of
activation s small even in chloroform scolution, The
sol.ent devendence of the rate constant is very small.
The trarsformation is very fast and 1,- a: pears almost
immdiately after mixirg in all the solvents studied,
However, the choice of the solvents was very limited
because in carbon tetrachloride, the yellow colour of
o~ fadcs with time (Lossibly due to the interaction
of 1= with CCl,"') and in polar solvents like acctos
nitrile, I, alone ywelds I3,

Rao and coweorlers® asrlied the Kirkweod equa-
tion'? to the transition state theory'? for the reaction :

Outer complex (0) =2activation complex (*) and
obtained the relation,
D - 1 #{]2 F’*E
2D+ 1/ \rg® 1.3/

Here, k, stands for the rate constant in a condensed
medium of unit dielectric constant, g for the dipole
momeznt of the species, D for the dielectric constant
of th? medium and r for the radius. Acoording to
this relation, a plot of logk versus (D — 1)(2D + 1)
should be lJinear. Such linear relationshids have
indeed been observed by Rao and coworkers®. Oyr
kinetic data in Table 11 for the imidazole +- I, system

also show a fairly good linear relationship of log %
with (D — D){2ZD 4 1).

N
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