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The temperature dependence of resistivities of the
complexes lignocainehydrochloride—chromium (CRL),
monochlorotrinitro copper(Il) lignocaine (CUNL) and
lignocainehydrochloride-manganese (MNL) has bcen
studied. All the compounds ciahibit semiconducting
behaviour which can be accounted for by the stacking
of the donor and acceptor melecules in the crystal
structure. The degree of fall of resistivity of the
compounds decreases in the order MNL, CRL, CUNL.
The complex CUNL shows appreciable conductivity in
the temperature range 234-279 K, as well as ia the
range 388—168 K. This behaviour might be atteibuted to
the phase transition (if it exists) of the complex at a
loner temperatare,

LIGNOCAINE hydrochloride (LH), an important acetamide
derivative, is commercially known by differcnt names, viz.
Xylocaine, Lidocaine and Gescicaine. Its chemical name 15
2-(dicthylamine)-N-(2,6-dimethylphenyl)acetamide hydro-
chloride. It is thc most common and important local
anacsthetic and anti-arrhythmic drug. In order to obtain a
deeper insight inte the function, activity and properties of
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Figure 1. Log(R) vs /T plot.

LH, we have taken up X-ray crystallographic studies of a
number of charge transfer complexes of LH with various
metals like Pt, Co, Cu, Fe, in the form of platinum
chloride!, cobalt- chloride?, copper chloride® and ferric
chloride®. As a continuation of this, we have undertaken a
study of the variation of resistivity as a function of
temperature  for  lignocainehydrochloride-chromium
complex (CRL), monochlorotrinitro copper(ll) lignocaine
complex (CUNL) and lignocainehydrochloride-manga-
nese complex (MNL).
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Table 1. Activation energies of the complexes studied

A —

Slope of tog{R) Correlation Activation
Complex vs 1/T plot coefficient energy (eV)
CRL 2968 54 0 80 0 5892
CUNL (388468 K) 4655 50 0.97 0.9240
CUNL (234-279 K) 2541.87 098 0 5045
MNL 16585 10 0.97 3.2916
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Figure 2. Projection of the molecule (CUNLY) on the best plane

The sesistance measurements of the complexes under
study were carried out on single crystals using the two-
probe technique with silverized contacts. Low-temperature
measurements have been done for CUNL complex using
bath-type liquid-nitrogen cryostat in the range 230-300 K.
High temperature measurements for all the complexes were
made in the range 300-470 K. Keithley 616 digital
clectrometer having an accuracy of = 5% of the reading
was used. Temperature controller DRC80C from Lake
Shore Cryotronics Inc. was used to measure low
temperatures. High temperatures were measured with
chromel-alumel thermocouple (K type) with a digital
(cmperature controller having an accuracy of +1% of the
reading '

The resistance of the CUNL complex in the low-
temperature region ranges from 10° o 10°Q and the
resistance of the complexes CRL, CUNL, MNL in the high
{cmiperature region ranges between 10% and 10°Q. The
degree of fall of resistivity decreases in the order MNL.,
CRL, CUNL. An cxponential variation of the resistance
with temperature is observed in all the  compleves
according to the equation R = R, exp (-1, /kT), where F7, 1S
(he actiyation cnergy and & the Boltzmann constant. This 1s
evident from the log(R) vs 1/7 plots shown in Figure
The actsation energy valucs of the complexes are given in
Table 1. The complex CUNL shows appreciable
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conductivity in two regions, one below rcom temperature
and the other above room temperature. The structural
analysis of this compound rcveals an uncommon seven
coordination for the copper atom, It is bound to seven
atoms — six oxygen atoms of the three nitrate groups and
one chlonne atom, The structure of the complex at room
temperature is shown in Figure 2 (ref. 5). It may be
surmised that this behaviour in conductivity may be due to
a structural phase transition at a lower temperature. This
aspect is being currently investigated.
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Mitochondria from normal and c)toplasmic male
sterile (CMS) lines of Capsicim  annuum L, were
solated and allowed to synthesize proteing in the
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