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During the last two decades, the chemistry of electrophflit"d
lanthanide and actinide compounds has been the source of intense
investigation and has reached a high level of sophisticatitime
broad interest of these compounds originates from their unique
structure-reactivity relationships and their remarkable performances
in homogeneous catalysisiowever, organometallic complexes of
the f-elements are known to be especially sensitive to moisture,
and the decomposition products are generally the hydroxide and/
or oxo-bridged derivativesThe presence of metabxide bonds
normally induces a reduced catalytic activity of the complexes in
one hand, but outstanding catalytic performances can be expected
if coordinative unsaturated complexes are obtained. In this contribu-
tion, we present the synthesis and characterization of an organo-
actinide complex containing the M0—M motif and its unexpected
catalytic reactivity, despite its high oxophilicity, in the-bond Figure 1. ORTEP plot of the molecular structure of complefsf5-(Cs-
metathesis of silylalkynes. The observed structusactivity may Mey)2SiMe;]UCI} 2(u-O)(u-Cl)LieO(CHg)CHy]2 (2) drawn at 50% prob-
serve as a model for oxide-supported heterogeneous organometalli@bility level. Methyl groups at the Cp rings, hydrogen atoms, and DME
catalysts or metatoxide containing catalysts. crystal inclusion molecules were omitted for clarity.

The oxide-bridged dibutyl uranium compleg)(was prepared Scheme 1. Synthetic Route toward Complex 3
through the alkylation of {[#5-(CsMe,),SiMe;JUCI} o(u-O)(u- \

Cl)eLie1/2DME] (2) (Figure 1) with 2 equiv ofn-butyllithium . /Oj
following the reaction sequence shown in SchenfeAlthough ) _ DME AN CI\/“\O
complex3 was not obtained as single crystals, the two butyl groups ¢ © MeSiCsMeblh =5 i N /\
were confirmed by its reaction with an excess amount of PhSIH e C"“\ o
to produceonly 2 equiv of the corresponding PhSiBU. ! f
We were interested to compare the reactivity of comgdgin P o
the hydrosilylation of alkynes, with that obtained by otla@msa 41 + 2m0 _loleme Mezs.\ <Cl>u/ \smez
organoactinide&® Hence, the reaction of TMSECH with PhSik 2Hc1, eLict / \ \T/CI/ \Cp/
promoted by comple8 produced TMSH, H&CH, and TMSG=
CTMS as the major products with only trace amounts of the alkene /O\—T
TMSCH=CHTMS. However, when complel was reacted with : 7
TMSC=CH in the absence of PhSjH disproportionation reaction \ O /
took place selectively without the formation of enynes or dienynes, MEZS'\ / \\ //u\ /s.Mez " i g—/ N A
as obtained for othesinsaorganoactinides (eq 2). I Ny oLl OME s i 4
F Bu Bu v
: X K
2 TMSC=CH F TMSC=CTMS+ HC=CH (1) , s -

RC=CH (R=Pr,'Bu) was conducted at room temperature in THF,
no product formation was observed, except for 2 equiv of butane.
However, when the same reaction was carried out at refluxing THF
(66 °C), a smooth reaction was observed. At a short period of time,
TMSC=CTMS was the major observed product. Nevertheless,
following the reaction as a function of time shows that the TSC
CTMS product is consumed, while the amount of the cross-
metathesis product TMSECR is increased.

Since TMSGCTMS seems to be the important intermediate
for the o-bond silyl cross-metathesis reaction of TMSCH with
terminal alkynes, the reactions of TMSCTMS with various
t Technion-Israel Institute of Technology. alkynes, R&CH (R = 'Pr,'Bu, "Bu, Ph, Me), were carried under
*Hebei University of Technology. the same reaction conditions, yielding the cross-metathesis products

Interestingly, the unexpectedbond silyl metathesis toward the
cleavage and formation of SC motifs is rare. Silylalkynes are
important synthons in organic chemistgnd have been prepared
from metal salts of a terminal alkyne with a suitable silyl chloride
compound® or via the metathesis and the cross-metathesis of
silylalkynes with alkynes over KF/ADz or KNH4/Al ,05.80

To study the scope of the-bond silyl metathesis, the cross-
metathesis of different terminal alkynes with TMSCH was
investigated (eq 2), and the results as a function of time are
summarized in Table 1. When the reaction of TMSCH with
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Table 1. Data for The o-Bond Silyl Cross-Metathesis of Scheme 2. Plausible Mechanism for the Disproportionation of
TMSC=CH with RC=CH Catalyzed by Complex 3 in Refluxing TMSC=CH Promoted by Complex 3 (only a half molecule of the
THF organometallic complex is presented for clarity)
Rin tme ~ TMSC=CTMS  TMSC=CR R0 R rusescn RO
Me,Si U U, SiMe; — Me»Si =
run - RC=CH  TMSC=CHRC=CH (h) (%) (%) Nept Bu B -2CHy N \(§me /,TMSC—CH
1 iPr 1:4 20 14.1 40.2 3 HC=CH \ A
44 7.8 59.8
64 6.2 68.5 o Onan : o 8,00 !
139 26 936 cZSgF":{?{ s
2 Bu 2:1 38 24.1 3.4 wsel ) Do wel ) Cesem
61 28.6 3.7 sl ( S
90 26.3 11.4 ®H o
. . _ , Co OMA
Table 2._Data for the Cross-Metathesis Reaction of TMSC=CR J M03Si< /U( i TMSC=CTMS
with RC=CH Catalyzed by Complex 3 TMSC=CH b OSeg
Rin RC=CH TMSC=CR'  tme TMSC=CR TMSC=CH A plausible mechanism for metathesis of a silylalkyne catalyzed
run R"in TMSC=CR’' ‘RC=CH (h) (%) (%) by complex3 is presented in the Scheme 2. The first step of the
1 R=TMS,R=Pr 1622294 26 32.2 14.7 catalytic cycle involves the rapid reaction of the starting complex
. 66 45.9 12.0 3 with the silyl acetylene to form the corresponding uranium
2 R=TMS,R=Bu 162740 66 56.4 13.2 acetylide compleXA and 2 equiv of butane. Complex reacts in
9, s 12t f tered transition state with an additional TMSIH
3 R=TMS R="Bu 1621402 23 538 13.9 a four-centered transition state with an additiona
45 74.6 12.7 cleaving the SiC bond, forming the internal alkyne, TMSE
66 88.8 5.6 CTMS, and the corresponding*tC=CH complex as presented in
4 R=TMS,R= Cﬁﬁ 162:7.79 44 100 0 complexB. The consecutive protonolysis reaction of compRex
5 R=TMS,R=P 1.62:9.23 234 10%1'2 (1)9'4 with another molecule of TMSECH regenerates complex and
6 R =CHs R='Bu 54:989 45 13.6 forms the obtained acetylene BXCH. A similar mechanism can
92 16.8 be depicted for the cross-metathesis of TMSCR (R= H, TMS,

CHs) with terminal alkynes. In conclusion, we have shown a unique
structure-reactivity relationship in an oxophiliensaorganoactinide
TMSC=CR, TMSG=CH, and HG=CH (eq 3). To obtain better ~ complex. The high coordinative unsaturation at the metal center
conversions, we have found that the terminal alkynes must be in was found to be the leading feature for higher reactivities serving
excess amounts compared to the amount of TRECMS. to design better MO—M catalytic heterogeneous chemistry.
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