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The chemistry of transition metal-containing metallabenzenes
has attracted considerable attention both experimedtatlg theo-
retically 2 In contrast, the chemistry of the related compounds, met-
allabenzynes, is much less developgxhrtially due to the lack of
convenient synthetic routes to construct metallabenzyne rings. The
only reported route to construct a metallabenzyne ring is the reaction
of OsChL(PPh); with HC=CSiMe; in wet benzené2 However,
extension of the chemistry involving Os?Ph); as the starting
material to prepare metallabenzynes apparently failed when other
alkynes such as HECCMg and HG=CCH(OH)Ph were used.

To develop the chemistry of metallabenzynes, it is obviously highly 4
desirable to find alt(_ernative and_ mqre genergl routes to prepar_e _met'Figure 1. Structure of2. Selected bond distances (A) and anglgs (
allabenzynes. In this Communication, we disclose a more efficient og(1}-c(2), 2.067(11); Os(HC(3), 2.167(11); Os(HC(4), 1.894(9);

route to prepare osmabenzynes starting from an allenylcarbeneC(1)-C(2), 1.316(16); C(2yC(3), 1.441(15); C(3YC(4), 1.437(15); C(&¥
complex. C(3)-C(4), 115.9(10); C(2)0s(1)-C(4), 75.9(4); C(1)}C(2)-C(3),
A metallacyclobutene complex formed from cycloaddition of 139.5(11).
HCECS'MG% with OS_CL’(=C_:=CH2)(PPQ)2_ was proposed as one ported for typical Os-C single bond¥ and are similar to the Os
of the key intermediates in the formation of the osmabenzyne C(allene) bond distances in OSCI(C(MEHPh){2-CH,=C—
N SN 4 X
complex OSECC(SIMe)=C(CH)C(SiMe)=CH)CL(PPh),.** How CHPh)(PPH),.11 The C-C bond distances within the metallacycle
ever, the intermediate could not be isolated. We have now |solated(C(2)_C(3): 1.441(15) A, C(3y-C(4) = 1.437(15) A) are com-
the related cycloaddition product from the reaction of the vinylidene parable indicat.ing the présence of substantialectron delocal-
—C— 6 Wi = - '
coTpIex (h)sczl( C dCHPh)(PPb)Z hW'th EC_CPh' Ths X raybasb ization. On the basis of the structural data, this complex can be
\(/jve 6.1; tde NMSR ”atalsugt?est that tl € compound can be eStdescribed as am-allenylcarbene complex with contributions from
e_T_E“ e” aslaﬂ l;a enylcar Iene CO':;p g’; 2. CH=C—CHPh limiting structures such a8, 2A (which most closely resembles
e allenylcarbene complex OsC+C A -CH=C=C )- the actual structure), ar#B. The structural features associated with
(PPh), (2) was obtained as a green precipitate by treatment of the Os, C(2), C(3), and C(4), are similar to those of RigH

vinylidene complex Os@(=C=CHPh)(PP)." with HC=CPh in PhG=CPhCHPh)(HIMes), where the €C bond distances within
benzene (eq 1). The complex could also be prepared from the one4a metallacycle are observed at 1.437(6) and 1.409(6) A.
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pot reaction of OsG(PPh); with HC=CPh in benzene, wher2

is presumably formed from the cycloaddition reaction ofsHCPh The solid-state structure is fully supported by the solution NMR

with OsCh(=C=CHPh)(PPH), generated in situ. Grubbs et al. have (3'P, 1H, and °C) spectroscopic data. In particular, tP&{H}

recently reported the related rutheniuffvinylcarbene complex NMR spectrum (in CRCl,) at 210 K showed two doublets &i8.3

RUCh(13-PhG=CPhCHPh)(HIMes) from the reaction of Ph& and—32.3 ppm with &J(PP) of 329.1 Hz, and thEC{H} NMR

CPh with RuC}(=CHPh)(PCy)(H.IMes) [H.IMes = 1,3-dimesityl- spectrum (in CRCl,) showed the three Os-bound carbon signals

4,5-dihydroimidazol-2-ylidene]. at 249.8 (CPh), 136.6 (C), and 36.1 (CH) ppm. At room temper-
Complex2 has been characterized by elemental analysis, MS, ature, the complex is fluxional, and tR&{H} NMR spectrum

and NMR spectroscopyThe structure o has also been confirmed  showed two broad singlets at8.4 and—28.1 ppm.

by an X-ray diffraction study (Figure 1). The most interesting struc- ~ Formation of allenylcarben2from the reaction ofl with HC=

tural feature of2 is that it contains a bent four-membered metal- CPh is interesting, as allenylcarbene complexes have often been

lacycle. The Os C(4) bond distance of 1.894(9) A is characteristic proposed as the key intermediates in metal-catalyzed polymerization

of an osmium-carbon double bond and is almost identical to the of terminal alkyne$? However, very few such complexes have been

values found in the osmium carbene complexes such as,OsCl previously isolated!?

(=CHCH,Ph)(CO)(FPr;), (1.887(9) Af2and OsGI(=CHPh)(CO)- The reactions of2 with alkynes were carried out to see if

(PPrs), (1.89(2) A% The bond distances of ©<(2) (2.067(11) osmabenzynes can be obtained. Wizewas treated with H&

A) and 0s-C(3) (2.167(11) A) are comparable to the values re- CPh in CHCl,, most of the H&=CPh was polymerized, and a

2856 = J. AM. CHEM. SOC. 2005, 127, 2856—2857 10.1021/ja0429061 CCC: $30.25 © 2005 American Chemical Society
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mixture of phosphorus-containing species was produced. The

expected osmabenzyne was produced in only trace amount, if any.

Interestingly, when the reaction was performed in the presence of
NEt;, osmabenzyn8 was produced as the major species detectable
by 3P NMR (eq 2), although the reaction is slow and takes a day
to go to completion. The reaction also produced oligomers cEHC
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CPh and other unidentified phosphorus-containing species, which
can cause difficulty in the isolation of pure samples3dfom the
reaction mixture. Our attempts to obtain osmabenzynes from the
reactions oR with other alkynes such as H&CSiMe; or aliphatic
terminal alkynes under similar conditions were unsuccessful.
The promoting effect of NEtin the production of osmabenzyne
3 from the reaction o2 with H=CPh led us to speculate that
may be formed from an acetylide intermediate. To test this
hypothesis, we have treate?l with (PPhR)AuC=CPH* in the
presence of HNECI. We were pleased to learn that the reaction
quickly produced the expecte®l (Scheme 1). In the absence of
HNECI, the reaction also produced] but the rate was slow and
other unidentified species were also formed, as one might expect.

give osmabenzynes. Apparently, thearbon of the allenylcarbene
ligand attacked at thg-carbon atom of the acetylide ligands in
the cyclization reaction. At this stage, we are not sure whether the
intramolecular cyclization reactions proceed before or after the
protonation of the terminal CHPh group. Alkynyl transfer from gold
to rhenium has been reported receftlyntramolecular coupling

of alkenylcarbene and acetylide ligands has been proposed for the
formation of a novel osmium isometallabenzéhe.

In summary, we have developed a more efficient synthetic route
to prepare osmabenzynes starting from an allenylcarbene complex.
The new method allows us to obtain metallabenzynes with various
substituents in short reaction time under mild reaction conditions.
Extension of the chemistry to prepare metallabenzynes with other
metals and substituents is in progress.
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