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We have synthesized bimetallic disilyl complexes containing
iron and chromium,#®-CsRs)Fe(CO}SiMe;SiMex(178-CeHsCr-
(CO)%) (R = H (1), R = Me (2)), by a high-yield thermal
reaction between the appropriate iron disilane complex and
Cr(CO) in a refluxingn-butyl ether/THF (80:20) solutiohThe
Cr(CO); complexes are photochemically labile. Irradiation of
a GDg solution of1 with medium-pressure Hg lamp in a sealed
NMR tube resulted in the formation of a silylene-bridged
binuclear complex jf5>-CsHs)Fe(CO)SiMe(#5-CsHsCr(CO))-
(u-SiMey) (3)], isolated in 45% yield, eq 1.
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The chemistry of the siliconsilicon bond in transition-metal- Fe—SiMeasMer- > . /F;/*\‘Cr/‘..,‘ o D
substituted oligosilanes has recently received considerable 4C ¢ P OC/Si
attentiont Oligosilanes substituted with the¥CsHs)Fe(CO}- ° o° C’ “co Me Me
(Fp-) system have been observed to exhibit silylene elimi- 1 o 3

nations? ¢ migrations from the transition metal centers to
ancillary ligand2 and isomerization&¢ The photochemical

isomerizations, and ultimate conversion of isomeric di- and

trisilane-substituted iron complexes Fp(SESIR: (n = 1, 2)¢
to the corresponding Fp-monosilanes, are proposed to ot@ur
iron silyl silylene intermediates, e.gy¥CsHs)Fe(CO)ESiMey)-
SiRs, undergoing a series of 1,3-alkyl/aryl/silyl migratichs.

Taking advantage of such chemistry, silylene formation from,

and isomerization of, oligosilanes using FpSiVies catalyst
has been demonstratédRecently, 1,3-migrations in metal silyl

silylene intermediates were found to be involved in palladium-

catalyzed isomerizations of alkoxyoligosilaffeasnd the isomer-
ization of tungsterf® and iridium-substitutet§ oligosilanes.

Irradiation of the pentamethylcyclopentadienyl (Cp*) analog
2 resulted in the formation of the corresponding silylene-bridged
complex4. We have obtained crystals dfsuitable for X-ray
diffraction, and the resulting structure is illustrated in Figure
1.10

The coordination pattern illustrates a-+8i—Cr cyclic ring
structure and the tendency of the Cr to bond preferentially to
the Si end of the FeSi bond. The FeSi silylene bond of
2.352(3) A'is only marginally shorter than the otherS bond
length of 2.368(3) A, and both are longer than those of the
intramolecularly base-stabilized Cp*Fe(CO)SiMeMe-SiMe,
2.222 and 2.207 A. However, they are close to those of various

Such silyl silylene intermediates have been observed spec-dimeric bridging silylene iron complexes, which range from

troscopically in solutior??® and intramolecularly alkoxy-

2.251 to 2.421 A112 The CrSi bond distance of 2.387(4) A

stabilized iron silylene complexes were reported by the Ogino is similar to those of base-stabilized silylene chromium com-

group® However, these latter complexes exhibit no further
photochemical reactivity. Since transition-metal silylene com-

plexes are now well-established, both base-stabiliaad base-
freed including a recent platinum iressilylene complex¢ the
inability to isolate the reactive intermediate iron silyl silylene

complexes posed a drawback to the proposed mechanisms.
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Figure 1. Structure of4. Selected bond lengths (A): F&i(1) = l?\ . Zqﬁ N
2.352(3); Fe-Si(2) = 2.368(3); Fe-Cr = 3.095(4); CrSi = 2.387- /Fe\/s‘Mez J. p/e/\\Cr{ @
(4). Bond angles around Si(1) (deg): C(¥Bi—C(13) = 97.8(5); C SiMes ) ¢ < @ ~CO
Fe-Si(1)-Cr = 81.5(1), CrSi(1)-C(12) = 122.3(4), C+Si(1)— o @Cr co o 8
C(13) = 116.0(4), Fe-Si(1)-C(12) = 122.1(4), Fe-Si(1)-C(13) = C/J Me Me
119.03). N
(0] SiMe2
plexes which range from 2.342 to 2.527A The Fe-Cr bond 1,3-methyl shift M K
length of 3.095(4) A represents the longest such bond reported co

in the Cambridge Data Base, where the mean-F& bond %

length is 2.786 A, with the longest values being 2.987,94515 /Fe:SiMe—© Fe—suv[ez_@

and 2.969 Al® The coordination about the silicon atom is a ~ ,c \SMB _Cr 7y ©

distorted tetrahedron, and the sum of the angles about Si o° J

(excluding the bonds to Cr) is 339 This value does not o

approach that of the more planar Ogifibobita base-stabilized

silylene complexe8,~350, but is similar to that of the base- 1,2-silyl shift P‘ co

stabilized silylene Cr complexé3~34C. All of these values

are distinct from the value of 38(oted for planar Pt and Ru SiMe3

silylenes reported by the Tilley grodp.The asymmetric FeSM

coordination to Cr of the FeSi bond is also reflected by the ¢ &

Cr—Si—Fe and Cr-FeSi bond angles of 81.5(1)and 48.7- o 4 oc/(f ‘l"‘c
6 O

\ 0 )
K o
C0 0C

™

(1)°, respectively. The exact reasons for this asymmetric

bonding are unclear, and any explanation must await further

examples of this type of interaction. The solution NMR data (CO)s) (6), respectively, with elimination of SiMe Therefore,

for 3 and4 are in accord with their structures. 3 and4 are true intermediates in the photochemical silylene-
The formation of silylene complexe8 and 4 from the elimination/isomerization processes that are the signature chem-

photolysis of complexedl and 2 agrees with the general istry of the oligolsilyl Fp complexes. Finally, irradiation of the

mechanism proposed with respect to the chemistry of the Fpisomeric Fp*SiMe§®-C¢HsCr(CO))SiMes (7) (where Fp*=

disilyl complexes, and the overall reaction process is illustrated (77°-(CHs)sCs)Fe(CO}-) also leads to the formation dffurther

in Scheme 1. A distinction between the alkoxy-donor-stabilized validating the mechanism proposed for this chemistry. We are

bis(silylene)iron complexes obtained by the Ogino group and continuing our studies with respect to longer chain oligosilanes

chromium carbonyl silylene complex&and 4 is the photo- containing the,®-CsHsCr(CO) substituent as well as the
lability of the latter. Continued irradiation & or 4 in the properties of the new bimetallic complexes.

presence of CO results in the transformation of the complexes )
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