234

J.C.S. Cuem. Comm., 1979

General Synthesis of Chelate Conjugates of Amino Sugars and Metals;
Salicylideneamine Schiff’s Bases

By MicHAEL J. ApaM and LAurReNcE D. HaLL*
(Department of Chemistry, The University of British Columbia, Vancouver, B.C., Canada V6T 1W5)

Summary Copper(11) acetate reacts with methyl 3,4,6-tri-
O-acetyl-2-deoxy-2-salicylideneamino-3-p-glucopyrano-
side (2) in methanol solution to form the Schiff’s base
complex (3), the symmetry of which changes from pseudo-
tetrahedral in the solid to a more flattened tetrahedral
symmetry in solution; the zinc and cobalt complexes of
(2) have also been synthesized.

THE ability of sugar derivatives to sequester metals is of
current interest for a wide variety of reasons, including the
possible development of novel classes of metal-based
affinity chromatography materials,? of chiral homogeneous
catalysts,? of metal-chelators for clinical use,? and of models
for biologically important chelates.? TFurther interests
include n.m.r. studies of the interaction of many metals
with sugars.® These, and many other studies, would
clearly be advanced by the development of general methods
whereby a metal binding site could be readily attached to a
sugar. We now report typical examples of the use of the
salicylideneamine Schiff’s base (2) to form metal complexest
from amino-sugars.

Reaction of the hydrobromide (1) with salicylaldehyde in
aqueous solution readily afforded the Schiff’s base con-
jugate (2),® in 809 vyield. This conjugate (2) reacted
smoothly with copper(ir}) acetate in methanolic solution to
form a brown complex (3) in 909, vield, m.p. 250 °C, which
was purified by slow crystallization from an acetonesolution;
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(3) was soluble in chloroform and other organic solvents but
insoluble in water.

In addition to elemental analytical data, the structure of
(3) was proved by spectroscopic methods. The electron
impact, ambient temperature mass spectrum gave intense
parent peaks at m/e 907 and 909 corresponding to the
presence of #3Cu (69-099,) and %Cu (30-919%,) in the complex.
Although the resonances were broad, the 270 MHz *H n.m.r.

1 All derivatives reported here have satisfactory elemental analysis.
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spectrum clearly indicated the overall integrity both of the
sugar and of the salicylideneamine units. Thei.r. spectrum
showed a shift in the C=N absorption to lower frequency
compared with the ligand [(2), 1630 cm™!; (3), 1590 cm™!]
indicating? the co-ordination of the nitrogen atom to the
copper ion. The room temperature e.s.r. spectrum of (3)
in acetone solution was characteristic of other large, copper-
containing chelates tumbling slowly enough to show
different line widths for the hyperfine components.® The
presence of the copper atom was also indicated by the
characteristic magnetic moment of ca. 1-9 B.M.?

In common with other copper(11) Schiff’s base complexes
derived from bulky amines, (3) exhibits a significant
distortion from square-planar symmetry at the copper
towards tetrahedral symmetry; furthermore, the extent of
this distortion appears to be greater in the solid state than
in solution. Thus the solid-mull electronic spectrum
showed three bands at 9500, 13,500, and 20,000 cm™!
characteristic of a pseudo-tetrahedral salicylideneamine—
copper complex,?»?1® whereas the CH,Cl, solution spectrum
showed a single band at 15,150 cm—1 (e ca. 130), indicating

235
a structure intermediate between and
tetrahedral symmetry.

The e.s.r. spectrum at —196 °C in chloroform indicated
that a single structural species is present, and comparison
of the g; (2-248) and g, (2-128) values, which have been
shown to be sensitive to the geometry of these complexes,!?
with gy and g, values obtained for other salicylideneamine
copper complexes of known structure, indicates a sub-
stantial distortion towards tetrahedral symmetry.

Complex formation between (2) and zinc(1r) acetate and
cobalt(11) acetate occurred readily giving yellow crystals of
(4), m.p. 272 °C, in 419, yield and green crystals of (5), m.p.
260 °C, in 589, yield.

We thank Dr. R. C. Thompson for the magnetic suscepti-
bility data and for helpful discussions. This work was
supported by the National Research Council of Canada via
operating grants (to L. D. H.) and a Postgraduate Scholar-
ship (to M. J. A.).

square-planar

(Recetved, 12th December 1978; Com. 1320.)

1 B. Lonnerdal, J. Carlsson, and J. Porath, FEBS. Letters, 1977, 75, 89; J. P. Lebreton, :bid., 1977, 80, 351.

2'W. R. Cullen and Y. Sugi, Tetrahedvon Letters, 1978, 1635.

3 Proceedings of Symposium on Development of Iron Chelators for Clinical Use, U.S. Department of Health, Education, and Welfare,
eds. W. F. Anderson and M. C. Miller, 1975; Chem. Eng. News, Oct. 31, 1977, p. 17; M. N. Hughes in ‘The Inorganic Chemistry of
Biological Processes,” Wiley, New York, 1974, p. 283, and references therein.

Y. A. Zhdanov, O. A. Osipov, V. P. Grigoriev, A. D. Garnovsky, Yu F. Alexeev, V. G. Alexeeva, N. M. Gontmacher, P. A. Perov,
V. G. Zaliotov, V. N. Fomina, T. A. Useman, O. N. Nechaeva, and V. N. Mirny, Carbohydrate Res., 1974, 38, Cl.

® I. Armitage and L. D. Hall, Carbohydrate Res., 1972, 24, 221; D. Horton and J. O. Wander, ibid., 1975, 39, 141; L. D. Hall and
C. M. Preston, ibid., 1975, 41, 53; B. Casu, G. Gatti, N. Cyr, and A. S. Perlin, ibid., 1975, 41, C6; S. J. Angyal, ¢bid., 1973, 26, 271;
R. F. Butterworth, A. G. Pernet, and S. Hannessian, Canad. J. Chem., 1971, 49, 981; S. Hannessian and G. Patil, Tetrahedron Letters,
1978, 1031; P. Girard, H. Kogan, and S. David, Bull. Soc. chim. France, 1970, 12, 4515.

¢ J. C. Irvine and J. C. Earl, J. Chem. Soc., 1922, 121, 2376.

*R. H. Holm, G. W. Everett, Jr., and A. Chakravorty, Progy. Inorg. Chem., 1966, 7, 83 and references therein.

8 B. R. McGarvey, Transition Metal Chem., 1966, 3, 89.

* R. H. Holm and M. J. O’Connor, Progr. Inorg. Chem., 1971, 14, 241 and references therein.

10 H. Yokoi, Bull. Chem. Soc. Japan, 1974, 47, 3037.





