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Transition metal complexes containing ligands in which there
is M-N multiple bonding are currently the focus of considerable

research activity [1,2]. 1Interest in complexes of imido (NR) ligands

reflects growing recognition of their potential role in several
areas, l.e., as synthetic reagents in organic chemistry [3,5],
as intermediates in catalytic processes [6] and as analogs of
oxo complexes [7,8].

In general, imido ligands are bound to transition metals in
five different modes: terminal linear (l); terminal bent (2);
symmetric doubly bridging (3); asymmetric doubly bridging {4) and
triply bridging (?). h
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Doubly bridging imido ligands are symmetrically bound (3)
for group IV transition metal dimers, e.qg., [ (MesN)M] » [uEBuN] .,
M = Ti, Hf, Zr, and unsymmetrically bound (4) for group VI metal
dimers, e.qg., [(tBuN)MeZM]g[utBuN]Z, M = Cr, Mo, W [9]. The
asymmetry of the bridging imido ligands in the later case, may
be caused by second order Jahn-Teller effects. Triply bridging
complexes (5) are symmetrically bound in trimetallic complexes,
e.g., H20s3(CO)e (NCH3) [10].

Sharpless and coworkers have shown that the transition metal
imido complexes, [0s(O),(NR),.n,; n =1, 2, 3], react stoichio-
metrically in vicinal hydroamination [3,4] (Rxn 1) and diamination
reactions [5] (Rxn 2). An imido complex has been prepared directly
from ammonia (Rxn 3) and has been found to be an olefin hydrogenation
catalyst [11].

HOw . .-R
Ao, F )( » . ;
0 Nog H™ “R® rev S\ R
Op 2% HR Rl gyt
#Os + )( H (Rxn 2)
o Ny, R T * m” r
i
Cp N Cy
_ N N
Cp,TiC H,TiCp + 2 NH H, + - Ti—H-Ti (Rxn 3)

2
’ Cﬁ/ \\$// \\Gp
H




Terminal imido ligands have been shown to react with Lewis
acids and bases, Lewis acids interact with the imido group through
the nitrogen atom to form a zwitterionic adduct [12] (Rxn 4).
However, bases react with the o-hydrogen atom to produce alkylidene
imido complexes [13] (Rxn 5). Schrock and coworkers have shown
that terminal imido-alkylidene and imido-~alkylidyne complexes are
more stable than their oxo- analogs. Intermediates which are
unstable in oxo-alkylidene chemistry can be isolated from the
analogous imido complexes [13,14]. Thus, the imido ligand offer
an opportunity to further the understanding of the alkylidene and
alkylidyne chemistry.
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