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FACILE CLEAVAGE OF THE Mo=Mo BOND IN REACTIONS f
BETWEEN Moz(OBut)6 AND ARYL AZIDES AND MOLECULAR OXYGEN

Sir:

Recently, it has been shown that Mo-Mo multiple bonds can be cleaved
under mild conditions by the addition of strong nw-acceptor ligands. Specifi-
cally, Walton and coworkers]'3 have shown that isocyanide ligands destroy the
MM bond in a number of Moz4+ containing compounds yielding mononuclear
Mo(CNR)72+ compounds and we have found related reactions involving the MozMo

6+ 4 5

containing compounds with carbon monoxide

bond in Mo2 and nitric oxide.

We wish here to report two reactions of a different nature which proceed,

under very mild conditions, to disrupt the Mo=Mo bond in Moz(OBut)G.6 This :
work provides further evidence of the high susceptibility of the M:=M bond to §
attack by a wide variety of substrates7 and, in one of the present instances,
leads to the formation of a mononuclear compound, Mo(O)Z(OBut)z, which may be
viewed as the tert-butyl ester of molybdic acid, the first molecule of its
kind to be prepared for the group 6 transition elements.

8

Hydrocarbon solutions of Moz(OBut)6 react” with arylazides and molecu-

lar oxygen at room temperatures according to equations 1 and 2, shown below.

—

Mo, (0Bu®) ¢ + 4ArN, = [Mo(0Bu®),(NAr),1, + 4N, + 2Bu‘oH
1
where Ar = phenyl and p-tolyl

2

[T BRI g A A PR T A

t - t t
Mo, (0Bu™)¢ + 20, = 2Mo(0),(0Bu"), + 2Bu"OH
Il




vacuo at 55°C, 10

The tert-butanol is evidently formed from a hydrogen atom abstraction
reaction involving ButO and solvent molecules: reaction 2, when carried out
in 1,3-cyclohexadiene, yielded benzene and tert-butanol. The reaction between
Moz(OBut)6 and aryl azides has a parallel in the formation of the imido
ligand with known reactions involving mononuclear transition metal complexes

? A single crystal structural deter-m1'nat1’on1|0 showed that I

n

and aryl azides.
adopts a structure akin to that recently found ~ for [Mo(CH3)2(NBut)2]2 which
provided the first structurally characterized example of a compound having
unsymmetrical bridging imido ligands. A further comparison with the struc-
tures found for Moz(OP\r"i)gl2 and MoZ(OPri)G(NO)Z5 is interesting. See Figure
1. In all three compounds, the molybdenum atoms are in distorted trigonal
bipyramidal environments and the bridging ligands form alternately long
(axial) and short (equatorial) bonds.

Mo(O)Z(OBut)2 is a yellow liquid at room temperature, which distills in
"4 torr and is monomeric in benzene as determined by a
cryoscopic molecular weight determination. The monomeric nature of this

17

compound in benzene is further supported by the natural abundance "0 nmr

spectrum which shows a single sharp signal (width at half height ~90 Hz) at

17, 13

862 ppm relative to H2 0.~ This value is well within the range observed for

terminal oxo-molybdenum(V1) groups. Indeed, according to the Miller and

17

Wentworth]4 correlation of 0 chemical shifts with Mo-0 bond distances, we

calculate Mo-0 = 1.71 R for the oxo ligands in Mo(())z(OBut)z.]5

Malcolm H. Chisholm, Kirsten Folting
John C. Huffman, Charles C. Kirkpatrick and Andrew Ratermann

Contribution from the Department of Chemistry
and Molecular Structure Center

Indiana University

Bloomington, Indiana 47405
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Caption to Figure 1: Comparison of the central skeletons of the Moz(OPr-i)8
(left), [Mo(NO)(0Pr');1, (center) and [Mo(NC,Hg),(0Bu%),], (right) molecules.
The terminal imido ligands 1in fMo(NC7H8)2(OBut)2]2 have Mo-N-C angles = 175°
(average); the Mo-N-0 angle in [Mo(NO)(OPri)3]2 is 178°.
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FACILE CLEAVAGE OF THE Mo=Mo BOND IN REACTIONS

BETWEEN MOZ(OBut)6 AND ARYL AZIDES AND MOLECULAR OXYGEN

Abstract

Hydrocarbon solutions of Moz(OBut)6 react with arylazides and molecu-

lar oxygen at room temperatures according to equations 1 and 2, shown below.

Moz(oaut)6 + GArN, = [Mo(osut)zmAr)z]2 + AN, + 2ButoH

—

I

where Ar = phenyl and p-tolyl

t B t t
MoZ(OBu )6 + 202 = 2Mo(0)2(OBu )2 + 2BuOH

PAN]

II

I is structurally related to [MoMeZ(NBut)Z]2 recently characterized by Nujent

~

molybdic acid, is the first molecule of its kind to be prepared for the group

6 transition elements.










