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COPPER(II) COMPLEXES
OF SOME INDOLIC ACIDS

Indolecarboxylic acids are a class of plant auxins
which are responsible for metal complex forma-
tion in plant tissues [1]. As a continuation of our
previous studies on the metal complexes of indolic
auxins [2], we report here the synthesis and the
characterization of the copper(II) complexes for-
med by the following ligands:

The complexes obtained, along with their solid-
-state magnetic properties and electronic absorp-
tion data, are listed in Table 1.

Table I

Magnetic properties and electronic absorption data

Indole-3-carboxylic and indole-5-carboxylic acids
yield compounds having formulae Cu(L 1 ) 2 .H 2 0
and Cu(L 2 ) 2 .1.5 H 2 O, respectively, which exhibit
spectral properties typical of tetracarboxylate-
-bridged dimers of the copper(II) acetate monohy-
drate-type.
Also indole-N-acetic acid yields dimeric com-
pounds, Cu(L 3 ) 2 .2CH 3 OH and Cu(L 3 ) 2 , the
latter one exhibiting an ESR powder spectrum
supportive of interdimeric exchange interactions
as is often the case of anhydrous copper(II) car-
boxylates.
On the other hand, N-methyl-indole-2-carboxy-
lic acid yields, in addition to the dimeric com-
plex Cu(L 4 ) 2 .1.5 H 2 O, a monomeric compound,
Cu(L 4 )2 .2 H 2 O, whose spectral properties are
consistent with a tetragonally elongated coordina-
tion involving two water molecules and two biden-
tate carboxylate groups behaving in a strongly
asymmetrical fashion.
By taking into account also the results obtained
previously for the complexes of indole-3-acetic,
-3-butanoic, -3-propanoic and -2-carboxylic acids
[2], it may be suggested that indolic acids behave
as simple carboxylic ligands and that monomeric
arrangements for the copper(II) complexes are
allowed only when the carboxylic group is in
ortho to the ring nitrogen atom.
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Compound

Cu(LI)2—H20
Cu(L 2 )2 •1.5 H 2 0
Cu(L 3 )2 •2 CH 3 OH
Cu(L 3 )2

Cu(L4 )2 •1.5 H 2 0
Cu(L4 )2 •2 H20

Xmax (nm)

dimer 685

dimer 690

dimer 700

dimer 685

dimer 710

monomer 700
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CALCIUM BINDING
TO METHYLMALONATE ION

MULTINUCLEAR NMR STUDIES
OF VANADIUM(V) COMPLEXES
WITH LACTIC AND MALIC ACIDS

POSTER SESSIONS: 5. COMPLEXES OF BIOCHEMICAL INTEREST

,c9)
PS5.38 — TH PS5.39 — MO  

In an endeavor to model the binding of
calcium(II) ions to y-carboxyglutamic acid (gla)
residues, we have determined the crystal and mo-
lecular structure of the calcium(II) complex of
methylmalonic acid, which is an excellent structu-
ral model for the functional groups at the -y-car-
bon center of gla. The complex crystallizes as a
hydrate of formulation Ca 3 (Memal) 3 .4H 2 0, whe-
re Memal is the methylmalonato dianion,
C4 H 4 042- . The complex crystallizes in the mono-
clinic space group C2/c with four formula units in
a cell of dimensions a= 16.886 (7), b =18.959
(10), c= 6.640 (8) A, /3=90.76 (8)°. The structure
contains two independent and distinct types of
calcium atom. One calcium atom is eight-coordi-
nate, binding to two water molecules and to six
carboxylate oxygen atoms; the only chelation at
this center involves oxygen atoms from a single
carboxylate group. The other calcium atom is se-
ven-coordinate, coordinating to one water molecu-
le and six carboxylate oxygen atoms. In this case,
however, one of the two chelates is formed by
atoms from the two different carboxylate groups
of a single methylmalonato ion; this type of chela-
tion is not available to glutamic or aspartic acid
residues, but is available to gla residues and may
be significant in the binding of calcium to gla-
-containing proteins.

Complexation of vanadium(V) with lactic and ma-
lic acids, in aqueous solution, is being investigated
using 1 H, 13 C and 51V NMR spectroscopy [1].
Two main complexes are formed in each case,
with relative concentrations depending on pH and
on ionic strength. The vanadium-lactic acid com-
plexes have 1:2 and 1:1 composition, the acid
acting as a bidentate ligand in both. The two do-
minant vanadium-malic acid complexes have a 1:1
stoichiometry, the ligand being bidentate in one
(involving the OH and the a carboxyl group) and
terdentate in the other (involving also the other
carboxyl group). These latter results are establis-
hed on the basis of the 13 C shifts and the vicinal
HH coupling constants observed on complexation:

H02C-CH2-CH(OH)-CO2H JAX JBX

(A,B) (X)

a. Bidentate	 0.4	 0.4	 6.1 5.8 ppm 4.2 9.8 Hz

b. Terdentate	 4.6	 2.0	 10.0 6.0	 1.9	 4.9

An attempt is made to interpret the vanadium
shifts observed on complexation.
Formation constants are being estimated and
exchange and metal reduction phenomena investi-
gated.

REFERENCE

[I] For similar studies see M. MADALENA CALDEIRA, VICTOR

M.S. GIL, Can. J. Chem., 62, 2094-2100 (1984), and refe-

rences therein.

344	 Rev. Port. Quím., 27 (1985)


