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The Proton Affinity of Organometallic Compounds Possessing an
N-Alkylimino-group
By P. M. TrREICHEL,* J. J. BenEDICT, R. W. HEss, and J. P. STENSON
(Department of Chemistry, University of Wisconsin, Madison, Wisconsin 53706)

Summary (C;HFe),(CO);(CNMe) is readily protonated
in dilute aqueous acid to give a stable complex, (C;H;-
Fe),(CO),(CNHMe)*, containing a bridging >C=NHMe
group: treatment of C;H Fe(CNMe),* and C;H,MeMn-
(NO)(CNMe),+ with C;F;Li give C;H Fe(CNMe) ,C(C.F;5) =
NHMe+ and C;H,MeMn(NO)(CNMe)C(C,F;)=NHMe",
respectively, as major products, arising from protonation
of the expected product during work-up: (Ph;P),Pt-
[C(Ph)=NMe]I is protonated by NH,PF, to give
(Ph,P),Pt[C(Ph) =NHMe]I+PF,~.

THE reactions of pentafluorophenyl-lithium with C;H Fe-
(CNMe);+PF¢~ ! and CysH,MeMn(NO)(CNMe),+PF;~ [pre-
viously unreported; formed from C;H,MeMn(NO)(CO),*
and an excess of MeNC, 25°, 6 h] were studied as an exten-
sion of earlier work.2 In both cases, attack of the nucleo-
philic reagent at a co-ordinated isocyanide ligand occurred.
However, the resultant products are sufficiently strong
bases to be readily protonated on work-up to give the
isolated species C;H Fe(CNMe),C(C,F;)=NHMe+PF;
(yellow crystals, m.p. 128°, 599,), and C;H,MeMn(NO)-
(CNMe)C(C4F;) =NHMe*+PF,~ (orange crystals, m.p. 196°,
36%,). These complexes were characterized by analysis
and ir. spectral data. Each showed appropriate v(C=N)
for terminal isocyanides, v(NO) and v(NH) and v(C=N) for
the imino-group. Rapid protonation was also observed
when the complex (Ph;P),Pt[C(Ph)=NMe]I® was treated
with NH,PF, in Me,CO-CHCIl, at 25° to give (Ph,P),Pt-
[C(Ph)=NHMe]I+*PF;~ ([white crystals, m.p. 280-—282°
(decomp.), 809%].

The above complexes can be deprotonated with basic
reagents. We have run titrations with tetra-n-butyl-
ammonium hydroxide in acetonitrile, and measured the
half neutralization-potentials, which show that the plati-
num complex is the strongest proton donor, and the iron
complex the weakest. Deprotonation of the manganese
and platinum complex is accomplished chemically by

treatment with sodium carbonate. Attempts to remove
the proton from CzH;Fe(CNMe),C(C¢F;)=NHMe+ with
diethylamine in benzene under reflux led to C;HzFe(CN-
Me);* (909, vield).

(CsH Fe),(CO)4(CNMe), prepared from [C;H;Fe(CO),],
and methyl isocyanide, is analogous in composition to
(C5HFe),(CO)4(CNPh),* but dissimilar in structure in that
the isocyanide group is in a terminal rather than bridging
position. The compound has a strong v(C=N) band at
2140 cm~! indicative of a terminal isocyanide, in addition
to bands at 1995, 1990, and 1730 for terminal and bridging
carbonyls. The phenyl analogue has absorptions at 2004,
1795 [v(CO)], and 1704 [v(C=N)]. On treatment of
(CsHFe),(CO)4(CNMe) with dilute aqueous HCI, (C;H;Fe),
(CO)4(CNHMe)* is formed, isolated as the PF,~ salt [red
crystals, m.p. 210° (decomp.), 40%]. No terminal v(C=N)
band is observed in this compound; v(CO) is found at 2010
and 1830 cm-1. The bands at 3320 [v(NH)] and at 1605
cm~! [v(C=N)] suggest that the product has a )C=NHMe
bridging group, requiring that a structural rearrangement
has occurred. A ready rearrangement is reasonable in view
of studies on analogous systems.5

The tendency of transition-metal complexes having a
>C=NR grouping to be protonated by even mild acids is
extraordinary when compared with corresponding carbonyl
compounds. Protonation of acyl compounds is reported
only with C;H Fe(CO)PR Ac ¢ and RCOM(CO),~ (M = Cr,
Mo, and W). The last two products were not isolated but
converted directly into carbene complexes.” In addition,
[C;H;Fe(CO),], forms isolable complexes with non-pro-
tonic acids which bond to the bridging carbonyls.® This
dissimilarity of acyl-carbonyl and analogous imino-com-
plexes toward protonation is probably due to the higher
inherent basicity of nitrogen over oxygen.

We acknowledge support of this work by the Petroleum
Research Foundation and the National Science Foundation.

(Received, September 28th, 1970; Com. 1657.)

1 K. K. Joshi, P. L. Pauson, and W. H. Stubbs, J. Organometallic Chem., 1963, 1, 51.

2 P. M. Treichel and J. P. Stenson, Inorg. Chem., 1969, 8, 2563.

3 P. M. Treichel and R. W. Hess, J. Amer. Chem. Soc., 1970, 92, 4731.

4 K. K. Joshi, O. S. Mills, P. L. Pauson, B. W. Shaw, and W. H. Stubbs, Chem. Comm., 1965, 181.
5 J. G. Bullitt, F. A. Cotton, and T. J. Marks, J. Amer. Chem. Soc., 1970, 92, 2155.

¢ M. L. H. Green and C. R. Hurley, J. Organometallic Chem., 1967, 10, 188.

7 N. J. Nelson, N. E. Kime, and D. F. Shriver, J. Amer. Chem. Soc., 1969, 91, 5173,

8 E. O. Fischer and A. Maasbol, Angew. Chem. Internat. Edn., 1964, 3, 580.





