JACS

OURNAL OF THE AMERICAN CHEMICAL SOCIETY

Subscriber access provided by American Chemical Society

Communication

Activation of a SiSi Bond by 0-Coordination to a Transition Metal
Thi-loan Nguyen, and David Scheschkewitz
J. Am. Chem. Soc., 2005, 127 (29), 10174-10175+ DOI: 10.1021/ja052593p « Publication Date (Web): 01 July 2005
Downloaded from http://pubs.acs.org on March 25, 2009

More About This Article

Additional resources and features associated with this article are available within the HTML version:

. Supporting Information

. Links to the 11 articles that cite this article, as of the time of this article download
. Access to high resolution figures

. Links to articles and content related to this article

. Copyright permission to reproduce figures and/or text from this article

View the Full Text HTML

ACS Publications

High quality. High impact. Journal of the American Chemical Society is published by the American Chemical
Society. 1155 Sixteenth Street N.W., Washington, DC 20036


http://pubs.acs.org/doi/full/10.1021/ja052593p

JIAIC[S

COMMUNICATIONS

Published on Web 07/01/2005

Activation of a Si =Si Bond by #n!-Coordination to a Transition Metal

Thi-loan Nguyen and David Scheschkewitz*
Institut fir Anorganische Chemie, Usrsita Wirzburg, Am Hubland, D-97074 Waburg, Germany
Received April 21, 2005; E-mail: scheschkewitz@mail.uni-wuerzburg.de

Since the ground breaking discovery of a stable disilene by West,
Michl, and Fink in 1983, low-valent silicon compounds have re-
ceived considerable attentidrin the meantime, numerous stable
disilenes have been prepared, taking advantage of either kinetic
stabilization by bulky substituents or electronic stabilization within
the coordination sphere of transition metals. To date, examples of
n?-disilene complexes cover a wide range of transition metals from
groups 4, 6, 8, and 19Conversely, noj!-disilenide complexes,
3rd row analogues of the extensively studigevinyl complexes’
have yet been reported. The disilenides recently obtained by our-
selves and others should be suitable precursors for such com-
pounds®

Here, we report the reaction of the lithium salt of disilenid&
with Cp,ZrCl,, yielding the »'-disilenide zirconium complex
almost quantitatively. Compared to that of the anionic precursor,
the S=Si bond of2 appears to be far more reactive, as shown by
its facile isomerization to the silyl compleX(Scheme 1¥.

Scheme 1
R
cp ®S|i~ ..R Figure 1. Structure o2 in the solid state. H atoms and disordered hexanes
@\Zrlﬁ A are omitted for clarity. Ellipsoids at 50%. Selected bond lengths (A)—Si1
Cp,ZrC cg ¢ R iPr Si2 2.2144(7), SitZrl 2.7611(6), Zr+-Cl1 2.4512(6), Si+C1 1.925(2),
2 ¢ R Si2—C16 1.907(2), Si2C31 1.884(2). Selected bond anglék (Cl1—
v = —O> cp, Si-g Zr1—Sil 99.912(18), Si2Sil—Zrl 132.07(3), Zr+Sil—C1 119.91(6),
R R \ 7, \'\H iPr C1-Si1-Si2 107.70(6), Si+Si2—C16 134.45(7), SitSi2—C31 116.64(7),
-Si=Si Cp, Sisg; cp C16-Si2—C31 108.42(9).
zv oo
Cp/ cl R
1 2 3 ligand. For instance, the ZiSi distance in CgZr(SiPhy)Cl (4) was
R = 2,4 6-triisopropylpheny! determined to 2.813(2) A Nonetheless, the ZrCI1 bond in2
. _ (2.4512(6) A) is somewhat longer than thati2.430(3) A). The
Compound2 was characterized by means ‘f, **C, and*Si Si1=Si2 bond of2 is considerably twisted, as indicated by the angle

NMR, and UV-vis spectroscopy. It shows an absorption band at 4 20 24 petween the planes defined by Zr1, Si1, C1 and C31,
Amax= 715 nm, which is even more bathochromically shifted than gj> c16, respectively. Both silicon atoms are, however, only
the highest wavelength signal of the recently reported disilyne slightly pyramidalized (sum of angles: Sil 359.68, Si2 359.51). A
featuring a S£Si bond max= 690 nm)’ Given its high extinction 0 twisting of a $FSi bond was also observed in the blue

- ~ e e
coefflcn?nt € = 7000 L:mol™*-cm )_’ the unusual red-shift of the disilene [(Bu,MeSi)Si], and its diradical nature discussEd.
absorption of2 could be due to a ligand-to-metal — d charge- To our knowledge, the facile rearrangement Dfat room

transfer transition, as depicted by the resonance structures in SChem?emperature to the zirconocene silyl compis without precedent

L A contribution by the upper resonance form might also explain in disilene chemistry? On the other hand, the insertion of carbene
analogues into €H bonds is well-known, for example, for the

the low-field 2°Si NMR resonances at 116.8 and 152.5 ppm. lene GeAr (Ar — 2 4 6-tritertbutviohenviYi® The actual
Compared to the signals of its precursigh® the latter is shifted germylene eAlr(' r= 24b-rertbulylp enyl) _1he actua
more than 50 ppm to lower field. It is unambiguously assigned to mechanlsm of the |sgmer|zat|on of grebio reds, Wh'ch fqrmally

requires the 1,2-addition of a methy+®i bond to the Si=Si bond,

the Si atom bonded to zirconium on the basis of 28i—1H ) ) - X
experiments. On these grounds, a certain silylene character of thd©mains obscure. While an excesslah the synthesis o2 sped

disilenide ligand in2 can be considered. TSI NMR shifts of up the latter’'s rearrangement considerably (complete conversion
cationic tungsten silylene complexes, for instance, have beenafter 1 h), a slight surplus of GBrCl; stabilized2 in benzene
observed between 277 and 314 ppm. solution for at least 24 h at room temperature. Therefore, either a

Further indications that charge transfer from the disilenide ligand base-catalyzed mechanism or a radical pathway initiated by electron
to Zr might contribute to satisfy the electron demand of the formal transfer from excess disilenidecan be envisaged.
16e center are provided by X-ray crystallography (Figure® 1). As expected3 is formed as a diastereomeric mixture. However,
While the Sit-Si2 bond in2 is significantly longer than that in ~ presumably due to its favorable arrangement of the bulky substit-
the precursorZ, 2.2144(7);1, 2.1920(6) A), the Zrt Si1 distance uents, the,|I-diastereoméf predominates and was crystallized from
of 2.7611(6) A is relatively short considering the bulkiness of the hexane in 57% yiel@.
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