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Abstract

The reaction of [Mo(NCMe),(CO),(n*-C4H)][BF,] (1) with 1-dimethylamino-
cyclohexa-1,3-diene affords the cationic 7°-allyl complex [Mo(n*-C¢H,NMe, XCO),-
(7°-CyH,)][BE,] (3), in which the positive charge is located at an exocyclic iminium
centre. Addition of Li[N(SiMe,),] to 3 results in deprotonation and the formation
of an enamine species [Mo(n*-C¢HNMe,)(CO),(7°-CoH ;)] (8), which undergoes

stereofacial attack upon treatment with electrophiles.

During the past few years, it has become increasingly apparent that there is
considerable scope for the use of organotransition metal complexes as stoichiomet-
ric reagents in organic synthesis [1]. The utilisation of neutral complexes bearing
1,3-dienes has been widely investigated, leading to the development of synthetic
pathways based on the functionalisation and modification of the coordinated diene
[2]- More recently, the establishment of efficient syntheses for the preparation of
cationic 1,3-diene complexes has permitted elucidation of a wholly different pattern
of reactivity for the coordinated diene [3]. This arises from a substantial increase in
the level of m-donation to the cationic metal centre, which leaves the electron-defi-
cient diene ligand susceptible to nucleophilic attack. We have previously demon-
strated the synthetic potential of this approach via the addition of a range of
nucleophilic reagents to diene complexes of formula [Mo(n*-CoH,R}CO),(n’-
C,H,)][BF,] (2a—d) [4]. The resulting 7’-allyl complexes were found to be generated
regioselectively with complete stereospecific control, the identity of the product in
each case corresponding to attack having occurred on the opposite face of the
cyclohexadiene ring with respect to the molybdenum centre.

Our interest in these systems was heightened by the simplicity and versatility with
which complexes 2 could be obtained from the labile bisacetonitrile cation
[Mo(NCMe),(CO),(n’-CoH,)][BF,] (1) (Scheme 1), and hence our attention was
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directed towards the preparation of analogous species bearing differently sub-
stituted dienes.

Treatment of 1 with 1-dimethylamino-cyclohexa-1,3-diene (CH,Cl,, 25°C, 12 h)
resulted in quantitative conversion to a new species (3), which was purified by
column chromatography (Al,0;/MeCN) to give an orange crystalline solid. Com-
plex 3 was shown to have an empirical formula of [Mo(C¢H,NMe, )} CO),(7’-
CyH,)|[BE,], as expected. The IR data, however, were not consistent with the
formation of a cationic 7*-diene complex, suggesting instead that the metal centre
was comparatively electron rich. This observation was confirmed upon examination
of the '"H NMR spectrum of 3 [5*], which showed no particular resemblance to
those of 2a—d. In addition, a pair of singlets at § 3.26 and 3.20, each integrating for
three protons, revealed the presence of chemically inequivalent NMe groups. This
indicated a restriction of rotation, such as might be expected for a C=N double
bond, and hence the presence of a cationic iminium centre could be inferred. This
implied a relocation of the positive charge from molybdenum to nitrogen, necessitat-
ing a change in coordination of the “diene” ligand from 7%* to %°, which thus
becomes formally allylic in nature. We were therefore able to identify 3 as an
iminium substituted allyl complex, as shown in Scheme 2, additional evidence for
this being the remarkable similarity in its spectroscopic properties with those for the
analogous 4-oxo-allyl complex [Mo(n*-C¢H,O)(CO),(n*-CoH,)] (5) [6]. Unlike the
7*-diene complexes 2a-d, the C, ligand in 3 was not displaced upon treatment with
dppe, suggesting that an equilibrium involving an n*-diene species 4 was most
unlikely. This cast into doubt the intermediacy of 4 during the formation of 3 from
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* Reference number with asterisk indicates a note in the list of references.
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the free diene, though the isolation of an n*-diene complex from the reaction of
[Fe(CO).] with 1-N-morpholinocyclohexa-1,3-diene [7] indicates otherwise.

The reaction pattern exhibited by 3 parallels closely that of the diene complexes
2a—d (Scheme 3). Thus, addition of K[BHBu®,] (THF, —78°C) gave the 4-dimethyl-
amino allyl species 6 with stereofacial delivery of “H™ ” to the cyclohexenyl ligand.
Methylation of 6 using [Me,O|[BF,] afforded the quaternary ammonium salt 7,
which upon treatment with hydroxide ion regenerated 6 following N-C bond
cleavage. Reaction of 3 with Li[N(SiMe3)2] resulted in a facile deprotonation, to
give an orange crystalline spemes (8), which was isolated by extraction into hexane.
Complex 8 was deduced from 'H NMR spectroscopic data [8*] to contain an
enamine functionality, as illustrated. This comprises part of an electron-rich 7°-
cyclohexadienyl system, directly analogous with that in the anionic enolate complex
obtained by deprotonation of the oxo-allyl species 5. As expected, complex 8
undergoes electrophilic attack; thus addition of a proton results in the regeneration
of 3. Similarly, treatment with Mel yields the methylated derivative 9, this reaction
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again showing complete stereofacial selectivity. Though the scope of this type of
reaction is at present limited to this one example, use of more powerful electrophilic
reagents should permit further exploitation of this potentially very useful system.
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