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Complexation with transition metals is well-known to stabilize

otherwise labile organic moieties. For example, transient species

such as cyclobutadiedethe dienone tautomer of pherfol,
benzynée and cyclopentadienofienjoy enhanced stability when
complexed to appropriate transition metals. Stabilization of the
enol form of the carbonyl keteenol tautomeric system via
metal complexation has also received attention, recently. To
date, the bulk of these studies has dealt with structurally simple
n?-enol complexes prepared as isolable materials or as inter-
mediates in various reaction pathwa&fs.In contrast, stable
metal-enol complexes involving greater hapticity in structurally
more elaborate ligand systems appear to be quite’rare.

We now report on the preparation and reactions of several

stable, isolable group 6 metal-based enol complexes derived
from the cycloheptatriene ligand system. These species are

easily accessed by fluoride ion induced desilylation of the
corresponding [(trialkylsilyl)oxy]cycloheptatriene complexes. In
a typical example, treatment of compl&with anhydrous tetra-
n-butylammonium fluoride in THF afforded the stable enol
complex 2° in 90% vyield. Support for the enol structure
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assigned to the red-orange complgx(mp 87-9 °C) was
provided by infrared (3511 cm) data as well as fD exchange
experimentd® The complex also gave satisfactory combustion
analysis results.

Structurally more elaborate enol complexes can also be
prepared in the same fashion. Thus, exposure of the eucarvone
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derived triene8!! to either (MeCNJM(CO); or M(CO)s afforded
complexegta—c® in good yields, and fluoride-mediated cleavage
of the silyl ethers in the Cr(0) and W(0) species gave the
corresponding, stable enol complefast?1%in 85% and 84%
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yields, respectively. In contrast, no enol complex could be
identified when the molybendum-based complexvas treated
under identical conditions. This result is not particularly sur-
prising since second-row transition metatomplexes are fre-
quently more labile than their first- and third-row counterpétts.
Although a number of metalenol complexes have been pre-
pared recently, very few reports regarding the chemical reactivity
of these species (other than ketnol tautomerism and H/D
exchange) have surfacéd#® As a consequence, few data are
currently available concerning the utility of most enol complexes
for subsequent derivatization of the hydroxyl function. It is
noteworthy then that many of the metanol complexes report-
ed in this document undergo smooth reaction to afford deriva-
tives without compromising the integrity of the metal complex.
For example, reaction of compleX with Ac,O/pyridine in
methylene chloride afforded the corresponding acetoxy complex
61in 71% yield. Even more remarkable is the ease with which
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the hindered triisopropylsilyl group can be installed onto enol
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complex2 employing conventional silylation conditions. Fur- knowledge no metal-stabilized enol complex has been success-
thermore, the racemic mixture of enol complex#£3-2 can be fully treated in this fashiod? In the event, exposure ¢f-)-6
acylated with R)-(—)-a-methoxyphenylacetic acid in the pres- to Amano PS-30 lipase under conditions similar to those
ence of DCC in excellent yield and the resultant diastereomersreported for organic substratésafforded an easily separable
conveniently separated. Careful reductive cleavage of the estemixture of enantiomerically-enricheft)-6 and (—)-2 with
function in each of these diastereomers with DIBALH afforded

the enantiomeric enol complexé$)-2 ([a]p = +680°) and I, \
(—)-2 ([o]p = —686°) in enantiomerically pure fornas deter- (00) Cr/—
mined by conversion into the corresponding Mosher edfers. N OAc
In an intriguing variation on this theme, direct derivatization b3l (+)6 60% (25%ee) )
of [(trialkylsilyl)oxy]cycloheptatriene complexes can also be =, +
achieved in good to excellent yields (eq 4). For example, the P n-BuOH, hexanes
©03Cr"  oac  nt 18h
Me_ M (+)-6
850 e e KF/A,0 AcOMe Me (OC)sCr OH
(-)-2 16% (22%ee)
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(OC)sCr Me goo,  (0O)Cr Me modest but encouraging efficiency. The experiment was taken
10, Piveni 19 to approximately 30% conversion, and the extent of resolution
, Piv=pivaloyl (4) . . .
of enol complex2 was established by comparison with
KE/DME enantiomericall_y pure{_—)-z prepared previously. It is note-
1 P worthy that this particular enzyme appeared not to accept
251 racemic2 for the corresponding acylation process. Other lipases
55%  (OC)Cr OBn

(from Candida rugosaand Candida antarticalipase B (Novo
12 SP-435)) provided similar results. The ability to prepare
enantiomerically enriched meta¢nol complexes through en-
highly substituted silyloxy specid's afforded the correspond- ~ Zymatic resolution appears to be unprecedented, and its suc-
ing acetoxy complex.1 in excellent yield in the presence of ~Cessful implementation affords numerous opportunities  for
KF under anhydrous conditions. It is noteworthy that O- Utilizing these complexes in organic synthesis.

alkylation prevails under these conditions when benzyl bromide [N summary, several transition metal-stabilized hydroxycy-
is employed as the electrophilic agent in reaction with complex cloheptatrienes can be prepared and characterized. Furthermore,

1. These desilylation results may afford some insight into the Many of these enol complexes can undergo derivatization and
stability of the corresponding metagnolate complexes, which ~ Piocatalytic resolution without significant demetalation. Ap-
are presumably involved as intermediates in these transforma-Plications for these stable meta¢nol complexes in organic

tions 16 synthesis will be reported in due time.
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