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formuia C..H,,O, Its 1.r.
showed bands at 1212, 1088 ¢m~! (aryl etherj,
1611, 1587, 1508 cm™t  (aromatic), 1381 ¢cm™!
(me-hyly and 815 cm™! (p-disubstituted benzene).
No band corresponding to ketone or ester
carbonyl was observed. The n.m.r. speltrum
(CDCl,;) showed signals 82-35 (9H, s), 66-5
(1H, §) and around 7-246 (12H, m). In the
mass spectrum, oither peaks were observed at
m/e 227 (M — p-Me-C,H, - %) m/e 107

spectrum (KBr)

(p.CH,-C H,%) and at m’e 91 (CgH,-CH,™).

Upon the basis of the analytfical and spectral
data the above compound was assigned the
structure as an oriho ester IV.

A 7. ) c!
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2z cH . R o=CCL(T) o

= = C i
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The above structure is -consistent with the
observation that II reacts with sodium
alkoxides alone in alcohol solution to give IV.
Further, the acid hydrolysis of IV affords
p-cresol as would be expected.

The formation of a stable orthoester from II
constitutes an interesting reaction of these
types of compounds, and 4-ethyl-4-dichloro-
methyl-2, 5-cyclohexadienone is also found to
give an orthoester, m.p. 54-55°,

QOur thanks are due to Dr. L. Chopard, Basel,
for the mass and n.m.r_ spectra.

Institute of Sclence, J. R. MERCHANT.
Mayo Road, R. G. JADHAV.
Bombay-32, September 6, 1971.
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METAL-LIGAND BOND LENGTH FROM
K-ABSORPTION FINE STRUCTURE

OF COPPER IN SOME COMPLEXES
INVOLVING SULPHUR LIGANDS

Levy! and Mande and Chetal? have recently
demonstrated the possibilily of determining the
average radius of the co-ordination sphere in a
compound using the K-absorption fine structure
data for the central metal ion in the solution
stale. The possibility was pointed out earlier
by socme other workers also 34, QObashi® has
investigated the fine structure spectra of cobalt
in some complexes in the solid state. It has
been found that in these the energy separa-
tions A(C ~ D) oblained from the reported
data give, through the Bragg relation

NG

A

(as used earlier31), wvalues which are in
reasonable agreement with the bond lengths
ob.ained from X-ray diffraction. In the
present paper, therefore, an attempt has been
made fo carry ou: similar measurements in the

sclid state on scme copper complexes involving
sulphur containing ligands.

 A—

The substances used are copper-thio-propionic

acid [Cu(Il)-~-TPA}]l and copper-thio-salicylic
acid [Cu(Il)-TSA] besides copper sulphate
(CuS0O, .5 H,0) and copper metal. The com-

plexes Cu-TPA and Cu-TSA have earlier been
studied using other physico-chemical methods$:7
as well as X-ray absorption speciroscopyd10,
The complexes have been shown to possess
octahedral co-ordination symmetry.

The details of experimental set up have
been described earlier810, Tahle I shows the

TasLE 1
AN (X-ray
Substance ("~D) (.Bk) diftrertion)
(eV) (A)

Cu {metal) .o 25 2+ 45 2.556
CaS0,.5H,0 . 38 1-99 2-00
Cu-TPA - 29 228 .
Cu-TSA .o 31 2:20
results of measurements together with the

values of bond length as reported on the basis
of X-ray diffraction methods for CuSO, .5 H,0
and copper metal,

It may be noted that the copper sulphur
bond distances in some other complexes
involving sulphur donor groups as measured
by X-ray diffraction methods have been
reported to be 2-1-2-3 A1113
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Chemical Laboratories,
Allahabad Universi.y,
Allahabad, India,
September 10, 1971.
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FREE ENERGY CHANGE OF COMBINA.-
TION OF SOME METAL-PROTEIN
SYSTEMS

THE free energy change of combination of
various metal ions, i.e, Zn"*, Cu-*,; Cd and
Pb for the carboxyl and imidazole groups of
p-toluene  sulphonylated  gelalin (PTSG),
iodinated casein (IC) and ovalbumin have been
determined by employing equilibrium dialysis
method!* at a constant temperature of
20 + 0-1° C. Physiological and industrial im-
portance and well characterised nature were
the main guiding factors for the selection of
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these proteins for the present [nvestigations.
PTSG and IC were prepared and characterised
in this laboraiory and the results have bheen
communicated elsewhere

Stock solutions (2-59% each) were prepared
in doubly distilled water by adding potassium
hydroxide and sirength was determined by
drying a known aliquot in an air-oven at 105° C.
The metal contents of the stock solutiong of
zinc  chloride, copper sulphate, cadmium
chloride and lead nitrate were eslimated by
the usual metheds. The ionic sirength of the
colutions was maintained at 0-15 by adding
requisite amount of appropriate supporting
electrolyte, i.e., potassium chloride or potassium
nitrate.

The extent of binding, i.e., V  was calculated
by Direct Comparison Method’. The free
energy change of combination for the binding
of the metzl to the carboxyl and imidazole
groups of these proteins were evaluated by
employing  Scatchard’'s  equation®, AG° =
—2-3026 RT log V /(n-V .V ), ; where V
and V, are the active sites covered by hydrogen
and metal ions respectively, C_ is the concen-
tration of free metal ions at equilibrium and
n is the total number of inirinsically identical
groups. The value of n and V for ovalbumin
has been taken from the literature’. The
results are given in Table I. Examination of
data in Table I reveals that all the metal ions
except Cd™*+ form complexes with the carboxyl
as well as imidazole groups of these proteins.
Cc++ fails to form complex with the imidazole
grocups of PTSG. This discrepancy which
could not be explained was also observed In
case of transfusion gelatint. The order of
affinity computed from the free energy change
of combination for the carboxyl and imidazole
croups of the various proteins follows the
order Cu++ > Zn++ > Cd++ in IC and PTSG
and Zn *+> Cd* in ovalbumin.

TABLE I
Free energy change of combination AG® (in kcals/mole) of various metal-protein
systems
I emperature =20 £ 0+1°9C
IC PTSG Ovalbumin

" F_T ¥ —

Metal ions Metal-carbaxyl
complex

Metal-inidazol:
complex

- EE—— S S el

Metal-cirboxy!

—~—— ]

el e

Metal imndazole

Metat-imidarzols Metal-carhoxyl

complex complex complex complex
(pH =6-35) (pH =9-30) (ptl =5-50) (pH =17-50) (pH -~ 5+50) (ptl =7-50)
Cuatt .o - 287 ~4-34 - 2478 ~ 428 e g
Zntt ‘r ~ 264 -~ 378 -~ 238 —-3-70 — 2.80 -~ 8:63
Cat* . —~ 286 ~3:03 —~2.32 . .o
Pb++ .. :, . . a . -e 2'49

e . v el i

—~8-17

ro— . ——



