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Summary: Alkylation of MnBr, with the mesityl (2,4,6-
trimethylphenyl) reagent Mg(CgH,Me;),(THF), in the pres-
ence of trimethylphosphine followed by reaction with 1
equiv of oxygen yields dark red crystals of Mn-
(Ce¢H,Me;)Bry(PMe;),, which is the first isolated example
of a o-organomanganese(11I) complex. This high-spin (u
= 4.8 up) complex adopts a distorted trigonal-bipyramidal
structure of approximate C,, symmetry with the phos-
phine ligands occupying the axial sites. The metal-ligand
distances are consistent with a trivalent oxidation state,
while the orientation of the mesityl ring in the equatorial
piane and the interligand angles can be rationalized on
steric grounds.

The chemistry of manganese in its trivalent oxidation
state is of interest due to the role of Mn™! in biological
redox reactions!"!2 and as inorganic oxidants;!*-1% the re-
cently demonstrated ability of high-valent manganese
porphyrin complexes to oxidize alkanes has stimulated
substantial efforts to determine the mechanistic details of
manganese-mediated organic oxidation processes,®-%
Despite these studies, in no case has a manganese(III)
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Figure 1. Molecular structure of Mn(CgH;Me;)Bry(PMes),.
Important bond distances (A) and angles (deg): Mn-C1 = 2.089
(8), Mn-P1 = 2.424 (3), Mn-P2 = 2.427 (3), Mn-Br1 = 2.505 (1),
Mn-Br2 = 2.490 (2), C1-Mn-Brl = 128.6 (2), C1-Mn-Br2 = 129.8
(2), C1-Mn-P1 = 86.0 (2), C1-Mn-P2 = 85.9(2), P1-Mn-P2 =
171.6 (1), Br1-Mn-Br2 = 101.68 (6).

compound been prepared that contains a metal-carbon
o-bond. We now report the synthesis and characterization
of an organomanganese(III) complex derived from a di-
valent starting material and molecular oxygen.
Interaction of MnBr, in diethyl ether with trimethyl-
phosphine?>® and !/, equiv of the mesityl (2,4,6-tri-
methylphenyl) reagent Mg(CH,Me,),(THF),?” generates
pale yellow solutions of a monomesityl intermediate that
is assigned a monomeric, 13-electron manganese(II)
structure of stoichiometry Mn(CzH,Me;)Br(PMe,), or
[Mn(CzH;Me;3)Bry(PMey)]~, on the basis of previous
studies of the reactions of manganese dihalides with al-
kylmagnesium reagents and phosphines. 23! Although the
monomesityl intermediate has not yet been obtained as
a pure material, addition of an additional !/, equiv of
dimesitylmagnesium generates Mn(C¢H,Mes)o(PMe;),,%?
which may be isolated as air-sensitive, pale yellow prisms
by crystallization from diethyl ether. This 13-electron
complex possesses an EPR spectrum essentially identical
with those of other rhombically distorted S = 5/, com-
plexes such as Mn(CH,CMe,Ph),(PMe,),® and Mn(¢-
Bu),(dmpe),”® where dmpe is 1,2-bis(dimethyl-
phosphino)ethane. Interestingly, these manganese(Il)
dialkyl species have been reported to give brightly colored
solutions upon reaction with oxygen, but no organometallic
products could be isolated;?®?! identical behavior is ob-
served upon oxidation of Mn(C¢H,Me;),(PMe;),.
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Similarly, the pale yellow solutions of the manganese(II)
monomesityl intermediate instantly turn bright red upon
addition of 1 mol of dry oxygen/mol of manganese(II).
Unlike previous studies, however, the color is persistent,
and removal of the solvent followed by crystallization from
diethyl ether gives deep red prisms of the new manga-
nese(III) aryl complex Mn(CyH,Me3)Bry(PMe;),.** This
14-electron compound is high-spin in solution (u = 4.8 up)
and is EPR silent; the 'H NMR spectrum shows shifted
and broadened peaks, as expected from the paramagnet-
ism. The complex is unique in being the only ¢-organo-
manganese(I1I) complex prepared to date, and there are
only three other manganese(III) phosphine complexes of
any kind: MnI;(PMe;);,26 MnH (dmpe),,?? and [MnCl,-
(dmpb),]*,3 where dmpb is 1,2-bis(dimethylphosphino)-
benzene.

The X-ray crystal structure®® reveals that the Mn-
(CsH,Me;)Bry(PMe;), molecule (Figure 1) possesses a
distorted trigonal-bipyramidal structure with the phos-
phine ligands occupying the axial sites; the overall coor-
dination geometry-is similar to that described for the
manganese complex Mnl;(PMe;);*” and the rhenium
species RePhy(PEt,Ph),.%%7 The phosphines are bent
toward the mesityl group and away from the bromide
ligands, P-Mn-P = 171.61 (10)°, evidently due to the
relative sizes of C and Br. The Mn-P distances of 2.424
(3) and 2.427 (3) A are essentially identical with those of
2.43 (1) A reported for MnI;(PMe,),?” and longer than the
2.344 A distance in the low-spin octahedral manganese(I11)
complex, [MnCl,(dmpb),]*.** The Mn-Br distances of
2.490 (2) and 2.505 (1) A are shorter than that of 2.666 (3)
A in the high-spin manganese(II) complex MnBr,-
(dmpe),.*

The mesityl group and the bromide ligands occupy the
molecular equatorial plane, with the ortho methyl groups
of the aryl ring fitting into the “notch” formed by the axial
phosphines. The Mn-C(sp?) distance of 2.089 (8) A is
somewhat short relative to the Mn—C(sp?) contact of 2.11
(1) A reported for the Mn! mesityl complex® [Mn-
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(C¢HyMes),]; and the 2.10-2.20 A range reported for other
Mn! alkyl complexes?®3! but is comparable to the
2.06-2.12 A distances observed in the Mn!V alkyl
MnMe,(dmpe).?® These trends are fully explicable in
terms of the decreasing size of the metal center with in-
creasing oxidation state’® and the differences in the co-
valent radii of sp? vs. sp? carbon atoms.

The isolation of an organomanganese(III) complex is
somewhat surprising in view of the tendency of Mn™ either
to reduce to Mn™ or disproportionate to Mn!! and Mn!".!3
For example, alkylation of the trivalent 8-diketonate
complex Mn(acac); with methyllithium and dmpe rapidly
gives the disproportionation products MnMe,(dmpe), and
MnMe,(dmpe) without any Mn!! intermediates being
observable even at -78 °C.*® The isolation of the present
compound suggests that while the high-valent manganese
species studied to date invariably react with organic sub-
strates via electron transfer, i.e., radical pathways, ¢ there
may in fact be a significant chemistry of organic groups
bound directly to a tri- or tetravalent manganese center.
Such chemistry may lead to further advances in the re-
gioselectivity possible in the oxidation of alkanes and other
organic substrates by high-valent manganese reagents.
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Summary: Reaction of [Li] [(u-CO)}u-RS)Fe,(CO),] salts
with ethoxyacetylene followed by reaction of the anionic
intermediate with an electrophile yields bridging vinyl-
carbene or bridging «,5-unsaturated acyl products re-
sulting from unusual intramolecular rearrangement chem-
istry involving vinyl and carbonyl ligands.

Recently, we reported the synthesis of unusual dinuclear
(o,m-vinyl thioketal)- and (¢,7-vinyl thio ester)iron carbonyl
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