Can. J. Chem. Downloaded from www.nrcresearchpress.com by Université Laval Bibliotheque on 06/10/14
For personal use only.

NOTES

Convenient synthesis of metal chelates!

V. W.

During an investigation into the chem-
istry of B-tertiary aminoketones, it was
found that these compounds provide a
convenient route to the metal chelates of
the parent diketones. The general utility of
this reaction (illustrated for a divalent
cation) and its simplicity warrant its use
whenever difficulty is encountered in the
usual techniques.
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A comparison with known syntheses of
metal chelates (1, 2) shows several advan-

tages for this technique characterized by -

homogeneous systems (the tertiary amino-
ketones are generally -soluble in both polar
and nonpolar solvents), intrinsic pH con-
trol, very fast reactions at ordinary
temperatures, convenience of operation,
and high yields. Table I describes yields and
properties of several metal chelates made
by this procedure. A polymeric iron chelate
made from the bis-aminoketone (XIV) was
completely intractable and is not included
in the table.

It is difficult to explain this reaction in
terms of a simple hydrolysis of the amino-
ketone. Relevant evidence includes the fact
that the secondary aminoketone (XIII)
(Table II) reacted sluggishly with Cu(II)
and not at all with Mg(II). Calvin (3) has
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also shown that a @-tertiary aminocrotonic
ester is stable in aqueous solution pre-
cluding a simple hydrolysis. Finally, it was
found that the anion (X) in the metal salt
(M"X,) had no apparent effect on the
reaction.

The reaction rate suggests an zonic
reaction and the following reaction scheme
involving the attack of a metal cation on
the ionic resonance form () is proposed.
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Subsequent reaction of the immonium
salt (¢) with a water molecule (possibly from
the hydrated metal ion) would yield the
chelate (d). Evidence (4) exists for the
ionic resonance form (), and the known (5)
double bond shift (with protonic acids) of
a,B-unsaturated amines to yield immonium
salts suggests a similar type of reaction
with a metal cation (acting as a Lewis acid).

® !
-t 2

The infrared spectra of the metal chelates
exhibited two bands in the 1 500 — 1 600
cm™! region for the acetylacetonates and
three bands for the unsymmetrical di-
ketones similar to the behavior (3, 6) of
acetoacetic ester chelates.
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The aminoketones (IX-XV) described in
Table II were obtained by condensation of
the amine with the appropriate diketone.

Structural assignments for the g-amino-
ketones derived from the unsymmetrical
diketones were made by analogy to the
work of Beyer and Claisen (9). Thus com-
pound XII is assigned as XIIa rather than

0 0
I |
CHy—C=CH—C L CHs—C—CHz?—E N
) ()
0
XIla XIIh

XI1Ib. An additional B-amino-«,8-unsatu-
rated ketone (XVa, XV0b) was prepared

@@_CHzim @iﬂ_@@
9 9

XVa XVb

from reaction of piperidine with benzoyl-2-
furoyl methane. Although structure XVa
is favored, definite proof of the direction of
preferred enolization of this type diketone
is not available.
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Effect of ion association upon the electron spin resonance spectrum of
durosemiquinone in 1,2-dimethoxyethane

P. S. GizL anp T. E. GouGH

Many of the results and interpretations
contained in a recent paper (1) concerning
the effect of ion association upon the elec-
tron spin resonance spectra of semiquinone
anions are in conflict with similar studies
in progress in our laboratories. The present
communication is confined to the systems
sodium—duroquinone and potassium-duro-
quinone, both dissolved in 1,2-dimethoxy-
ethane. Reduction of duroquinone by
sodium or potassium was performed by
standard methods (2) and electron spin
resonance spectra were recorded with a
J.E.O.L. 3BX spectrometer.
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The electron spin resonance spectra of
the present systems are temperature and
concentration dependent. All such spectra
are readily interpreted in terms of two
kinds of radicals in equilibrium with one
another. However, since the spectra of
both radicals contained narrow lines
(AHp.s. = 0.04 G) (where m.s. represents
maximum slope), the interconversion of
these radicals must take place at rates slow
in comparison with electron spin resonance
correlation times.

One of the radicals with 12 equivalent
protons exhibited a hyperfine interaction



