CHrMICAL COMMUNICATIONS, 1968

51

Electronic Transmission in Schiff-base Complexes of Cobalt(III)

By R. E. BaLrL and J. F. ENDICOTT*
(Department of Chemistry, Boston University, Boston, Mass. 02215)

Hiir, MoraLEE, and CoLrislhave recently reported
the 'H n.m.r. spectra of cobalt(i) dimethyl-
glyoximates of the form ‘“XCo(DH),PPh,”’ where-
the axial ligand X was varied [DH represents the
dimethylglyoximate anion]. The chemical shifts
of the methyl hydrogens (ry) of the dimethyl-
glyoxime ligands were found to be dependent upon
the axial ligand X, and the shifts were correlated
with the Hammett ¢ values for X. We have been
investigating some very closely related Co™
complexes?® (I) and have observed that the
chemical shifts of the imine methyl groups (i) in
thesec complexes also exhibit considerable sensi-
tivity to the ligands X. However, X groups which
cause upfield shifts in the dimethylglyoximates
appear to cause downfield shifts (ry) in the Schiff-
base complexes.
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Complexes of the Curtis macrocycle (I) contain
cquatorial alkyl methy! groups (eg) which have

TABLE

about the same geometrical relationship to
magnetically polarizable groups in the CoAX,"*
complex and to the solvent as do the imine methyl
groups. The resonance due to these equatorial
alkyl methyl groups occurs upfield, (r,, ~9 p.p.m.)
and the difference (7,, — 71 ==A;) between the
chemical shifts of the two kinds of equatorial
methyl groups is very sensitive to X (Table).
These differences indicate very strongly that
electronic effects are transmitted from the axial
ligand X to the imine methyl group, as suggested
by Hill et all

On the other hand the difference (7., — 7, =
A,) in chemical shifts of the equatorial and axial
geminal dimethyl groups is also a sensitive function
of X, and illustrates the magnitudes of variation
in chemical shift to be expected from the proximity
of magnetically polarizable groups (in this case
the nonbonding electron density of the Co™). The
imine methyl groups in both the XCo(DH),PPh,
and CoAX,"+ complexes are similarly disposed
relative to the central metal ion. Much of the
difference in the observed chemical shifts for these
two series of complexes may arise from the very
large magnetic polarizability of the phenyl groups
of the PPh, ligand. It is well known that alkyl
groups above the plane of a phenyl ring are shifted
upfield.’

Insofar as the chemical shifts represent changes
in electron density at the imine methyl carbon, the
downfield shifts (or large A;) might be expected to
reflect a decrease in acidity of the methyl protons.
We have investigated the imine-methyl H/D(D,0)

Chemical shift data for metliyl protons of XCo{DH),PPhst and CoAXynt+a

x TyeP ¢ TMe,y) T™e(, .
NO,~ 7-71 7:66 9-15
CN- 7-79 7-60¢ 8-734
Cl- 7-99 7-54 8-861
Br- 800 7-37 8-98
OH- 7-484 8-844d
SCN- 7:50 8-94
H,0 7-504 8:854

2 Measured in (CI,},S0O.
b Ref. 1.

¢ Measured in CH,Cl,.

¢ Measured in D,O.

Ve (40 Ay(p.p.m.)  Ax(p.p.m.) Opara®
8:47 1-49 0-68 0-78
8-544 1:13 0-19 0-66
8-56 1-32 0-30 0-23
8-41 1-61 0-57 0-23
8474 1-36 0-37 —0-37
845 1-44 0-49

8-424d 1-35 043

¢ J. E. Leffler and E. Grunwald, “Rates and Equilibria of Organic Reactions”, Wiley, New York, 1963, p. 173.

8:90

! The Co(Ab)Cl,* and Co(Aa)Cl,t isomers? differ in n.m.r. spectra only in 7-Me(,,. The value for Co(Aa)Cl,t is
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exchange rates® and find the rates decrease for We acknowledge financial support from the
X = OH- > CN-. This is consistent with the U.S. Public Health Service.

trend in Ay but contrary to Hammett lues.

ronc in Oy but contrary to Hammett g vatue (Received, November 6th, 1967 ; Com. 1195.)
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