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N-BRIDCED HETEROCYCLES PART IV. METAL COMPLEX FORMATION WITH N-BRIDGED

HETEROCYCLES AND TWQ SIMPLE 'YES-NO' TESTS FOR COMPLEXABILITY

OF CROWN ETHERS AND RELATED SYSTEMS

By M.M. Htay and 0. Meth-Cohn*
Ramage Laboratories, University of Salford, Salford M5 4WT, England.

(Receiqu in UK 1 December 1975; accepted for publication 24 December 1975)

The synthesis of a new range (1-13) of N-bridged benzimidazolones,
guinoxalin-2,3-diones and uracils were described in Part IIIl. All these
compounds contain highly negatively polarised carbonyl oxygen atoms as well as,
in some cases, ether oxygens, which suggest the possibility of complex formation
with cations. We now report the isolation of such stable, crystalline complexes
and two simple, rapid 'ves-no' tests for complexation.

Because of the lack of such simple tests for complexability, we have
evolved two tests, both relying on the ability of crown ethers to solubilise
cations in organic solvents. The first involves dissolution of the
precipitated inorganic salt (from a solution in methanol by dropwise addition
of toluene) by addition of a small amount of the crown etherz. The second
relies on the recently reported ability of crown ethers to render the deep-red
Meisenheimer complexes of trinitrobenzene soluble in non-polar organic
solvents3. We dissolved trinitrobenzene and the c¢rown ether in chloroform and
observed the colour of the solution on addition of the inorganic salt. The
results are summarised in the Table and are compared with 18-crown-6 as a
standard, Although the two tests do not give the same results throughout,
they do show the trend of complexability and a good result in both tests is
strongly indicative of efficient complex formation.

Some of the resq}ts are particularly noteworthy. Thus the total
specificity of the dimer (2; m.p. 2110) for calcium ions is remarkable and was
supported by the isolation of a 1:1 calcium thiocyanate complex as a stable
crystalline solid, m.p. 243°, Similarly we have isolated a stable 1:1

potassium thiocyanate complex (m.p. 272-5%) of the crown ether (8; m.p. 117-8%).
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%the salts used are placed in order of their ionic radii.

bbromide;
Test I is
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or colour
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Cchloride;

diodide; ecarbonate;

fhydroxide salt used.

the dissolution test; Test IT is the colour test.

and crosses refer to the rate of achieving dissolution (in test I)

(in test IT),

occurs on standing or shaking.

indicates a positive result; the

The double tick (VY) indicates immediate change; one

(x¥) symbol indicates the test only
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In both cases complexation is accompanied by a decrease in the infrared carbonyl
stretching freguency (nujol mull) (from 1710 to 1680 cm_l in the former and

1705 to 1695 crn_1 in the latter complex). This propertyv allows another method
of monitoring complexation in our series and will bhe reported fully elsewhere.
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