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Summary: Photolysis of Cp*Mo(CeMe (1; Cp* = 5n-CsMes)

in the presence of the hydrodisilane HSE8&eMes (Mes=
2,4,6-MeCgH>) resulted in the formation of the donor-free
(silyl)(silylene)molybdenum complex Cp*Mo(GE3SiMes)-
(SiM&) (2). The reaction of comple with 'BuCH,CMeNC
at 60°C caused insertion of the isocyanide into the-Sibond
of the silylene ligand to ge an intramolecular donor-stabilized
silyl silylene complex, Cp*Mo(CQ)=Si(Mes)C(Mes)NCMe
CH;Bu)(SiMe) (3).

The chemistry of silylenetransition-metal complexes is a
current topical area of organometallic chemistriyhe silyl
silylene complexes IM(=SiR;)(SiRs) have attracted much
interest, since many transition-metal-mediated reactions of
organosilicon compounds are thought to proceed via such
intermediated* These unsaturated intermediates are very

reactive toward nucleophilic molecules and have been isolated

as donor-stabilized silyl silylene complex&sAlthough donor-
free silyl silylene complexes ought to be more informative and

contribute to an understanding of the reaction mechanism, only

a few donor-free silyl silylene complexes have been isoléted.
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Recently, we have synthesized donor-free (silyl)(silylene)-
tungsten and -iron complexes by introducing bulky aryl sub-
stituents on silicod.The isolation of silyl silylene complexes
has allowed us to investigate the reactivity in detail; however,
littte has been discovered y&tn this paper, we report the
synthesis of the first donor-free (silyl)(silylene)molybdenum
complex,2, and its novel reactivity with isocyanide. The latter
reaction afforded aimtramolecularbase-stabilized silyl silylene
complex via formal isocyanide insertion into the-& bond of
the silylene ligand.

Photolysis of Cp*Mo(COMe (1) in the presence of HSiMe
SiMeMes in hexane resulted in the formation of the donor-
free (silyl)(silylene)molybdenum complex Cp*Mo(C£)
(=SiMes)(SiMe3) (2) (eq 1)? Complex2 was isolated as orange
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crystals in 54% yield. The structure @fwas confirmed by a
crystal structure analysis (Figure ¥)The overall geometry of
2 is similar to that of the tungsten complex Cp*W(GO)
(=SiMes)(SiMes) reported previously? The molybdenum
silylene bond (Me-Si(2) = 2.3872(7) A) in2 is remarkably
shorter than the molybdenussilyl bond in the same molecule
(Mo—Si(1) = 2.6391(7) A) and the usual MeSi single-bond
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Figure 1. ORTEP drawing of2 (thermal ellipsoids at the 50%
probability level). Hydrogen atoms are omitted for clarity. Selected
interatomic distances (A) and angles (deg): MRi(1) =
2.6391(7), Me-Si(2) = 2.3872(7), Me-C(1) = 1.968(3), Mo-
C(2) = 1.954(3); Si(1yMo—Si(2) = 118.67(3), C(1yMo—C(2)
=106.55(11), Me-Si(2)—C(6) = 127.33(8), Mo-Si(2)—C(15)=
125.19(8), C(6)Si(2)—C(15)= 107.43(11).

lengths (Mo-Si = 2.513-2.670 A)1! The Mo—Si(2) bond
distance is even shorter than those of known (silylene)-
molybdenum complexes (2.4125(33).5008(9) A), except for
the hydrido(silylene)molybdenum complexes Cp*Mo(H)(dmpe)-
(=SiMesCl) (2.288(2) A) and Cp*Mo(H)(dmpe¥SiR,) (2.315-
(2)—2.343(10) A¥"12 The geometry around the silicon atom
of the silylene ligand is planar (sum of the three bond angles
around Si(2): 359.95(14). These results clearly show the
double-bond character of the molybdenusilylene bonding

in 2. The2°Si NMR spectrum of showed two signals at 35.0

Figure 2. ORTEP drawing of3 (thermal ellipsoids at the 50%
probability level). Hydrogen atoms are omitted for clarity. Selected
interatomic distances (A) and angles (deg): MBi(1) =
2.6031(14), Me-Si(2) = 2.4439(14), Me-C(1) = 1.964(5), Mo
C(2) = 1.960(5), Si(2yC(6) = 1.904(5), Si(2C(15) =
1.900(5), Si(2y-N = 1.939(4), N-C(15)= 1.292(6); C(1)-Mo—
C(2) = 109.6(2), Si(1yMo—Si(2) = 115.66(5), Me-Si(2)—C(6)
=122.61(14), Me-Si(2)—C(15)= 130.55(15), C(6) Si(2)—C(15)

= 102.8(2), C(15)Si(2)—N = 39.33(17).

ppm, which are assignable to the silyl and silylene ligands,
respectively. The significant high-field shift of the silylene signal
compared to the signal for the donor-free com#eas well as
the red shift of CO stretching bands in the IR spectrum implies
the formation of a donor-stabilized silyl silylene complex: e.g.,
Cp*Mo(CO)(=SiMesCNCMe,CH,'Bu)(SiMe;) (A). How-
ever,’H and3C NMR studies revealed that two mesityl groups
as well as two carbonyl ligands are inequivalent. This implies
that complex3 is not a simple adduct such &s

and 414.1 ppm, which can be assigned to the silyl and silylene = 14 gjycidate the structure of compl@x a crystal structure

ligands, respectively. The silylene resonanceZappeared at
slightly lower magnetic field than that of the tungsten complex
Cp*W(CO)x(=SiMes)(SiMes) (380.9 ppmY2 The remarkable
low-field shift of the silylene signal is consistent with the fact
that complex2 contains a three-coordinate, 2dpybridized
silicon atom.

The (silyl)(silylene)molybdenum compleR reacted with
‘BUCH,CMe:NC in hexane at 60C to give the produc3, which
was isolated as yellow crystals in 39% yield (ed2Elemental
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analysis data indicated the formation of a 1:1 adduc@ ehd
the isocyanide. The IR spectrum®showed two CO stretching
bands in the terminal CO region (1856 and 1777 &mThe
295i NMR spectrum of8 showed two signals at 34.8 and 58.6
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analysis was carried olt.As shown in Figure 2, compleXis

a base-stabilized silyl silylene complex with an iminoacyl
substituent on the silylene ligand. The iminoacyl group is
coordinated to the silylene silicon atom through C and N to
form a S=C—N three-membered ring with an acute-Si—N
angle (39.33(17). The molybdenumtsilylene bond (Me-
Si(2) = 2.4439(14) A) is longer than that of compl&but is

in the range of reported MeSi bond lengths of silylene
complexes (2.4125(13%2.5008(9) Ay>"12and is significantly
shorter than the molybdenunsilyl bond (Mo-Si(1) =
2.6031(14) A) in3. The Si-N bond length (1.939(4) A) is
comparable to those of nitrogen donor coordinated silylene
complexes (1.908(2)2.007(9) A) and longer than the usual
Si—N single-bond lengths (1.7601.76 A)5en1516The silylene
silicon is slightly pyramidalized (the sum of the three valence
bonds, except for that to the nitrogen atom, is 3569(2)
indicating weak coordination of the iminoacyl nitrogen to the
silylene silicon atom.
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Formation of complex8 by the reaction of silylene complex

2 with isocyanide can be rationalized by the mechanism depicted

in Scheme 1: (i) coordination of isocyanide to a silylene ligand,
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(i) 1,2-migration of a Mes group to the isocyanide carbon to
give an iminoacyl substituent, and (iii) coordination of the imino
nitrogen to the silylene ligand to form compl& We have
recently reported that the reaction of a donor-free (silyl)-
(silylene)iron complex wittBuNC caused 1,2-migration of the
silyl group to the silylene ligand to give a disilanyl complé@x.
The remarkable difference in reactivity between comg@exd

the iron complex is attributable to the difference in the
geometries of the silyl and silylene ligands; that is, a mutual
trans geometry for the molybdenum complex, compared to a
mutual cis geometry for the iron complex, prevents 1,2-
migration of the silyl ligand.
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