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Bis[#°-1,3-bis(trimethylsilyl)cyclopentadienyl]-

vanadium(ll)

The title compound, [V(C;;H,;Si,),], crystallizes in space
group C2/c with the V atom located on a twofold symmetry
axis. The vanadium(II) center is coordinated by two 1,3-
bis(trimethylsilyl)cyclopentadienyl rings (Cp”) to form a
slightly bent metallocene [Cp(centroid)—V —Cp(centroid) =
173.0 (1)°].

Comment

Although the chemistry of vanadocenes is extensively
discussed in the literature, crystal structures of base-free
vanadocenes are still quite rare. The crystal structures of Cp,V
(Weiss & Fischer, 1955; Antipin & Boese, 1996; Rogers et al.,
1981), (CsMes),V (Gambrotta et al., 1984), (CsHPh,),V
(Castellani et al., 1987), (‘BuCsH,),V (Derraz et al., 1995) and
(1,2,4-iPr3C5H2)2V (Overby et al., 1999) have been reported.
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Bis[1’-1,3-bis(trimethylsilyl)cyclopentadienyl]Jvanadium(IT),
(Cp”,V) (I) (Fig. 1), crystallizes in space group C2/c. The V
atom occupies a special position with twofold symmetry and
the complete complex is generated from one V and one Cp”
unit. Table 1 lists selected bond lengths and angles. ‘Inter-
locking’ of the four sterically demanding trimethylsilyl groups
results in a nearly eclipsed conformation of the essentially
planar five-membered rings with a slight tilt [Cp(centroid)—
V—Cp(centroid) = 173.0(1)°]. The averaged V—C(ring)
distance of 2.267 (1) A is comparable to that in vanadocene
and its derivatives [Cp,V: 2.269 (6) A (Antipin & Boese,
1996); (CsHPhy),V: 2.268 (4) A (Castellani et al., 1987);
(12.4-PryCsH,),V: 2274 (8) A (Overby et al, 1999);
(‘BuCsH,),V: 2.274 (1) A (Derraz et al., 1995)], as are the C—
C bond lengths [average 1.420 (2) A] within the cyclopenta-
dienyl ring. One of the trimethylsilyl groups for each Cp” is
slightly bent out of the plane of the cyclopentadienyl ring to
which they are bonded [the angle between the Si—C(Cp) and
the plane of the Cp ring for Si2 is 3.58 (16)°]. Cp”,V is
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isomorphous with its Fe analogue (Okuda & Herdtweck,
1989).

Experimental

Blue crystals of [(CsH3(SiMes),), V] were obtained in 40% yield from
the reaction of [(CsH;(SiMe3),),VCl] (11.86 g, 23.5 mmol) with K/Hg
(20 ml Hg and 4.6 g K) in n-hexane at room temperature, followed by
filtration and slow cooling to 253 K of a concentrated solution.
Calculated for C,,H4,Si,V: C 56.24, H 9.01%; found: C 56.60, H
8.85%. "H NMR (C¢Ds, 90 MHz): 4.08 p.p.m. (br s, vy, = 93.6 Hz). IR
(Nujol): 3065 (w), 1400 (w), 1372 (s), 1320 (w), 1200 (s), 923 (sh), 910
(s), 882 (s), 730 (vw), 690 (m), 628 (s), 488 (m), 425 (m), 410 (vw), 380
(m), 370 (m), 280 (vw), 260 (m), 240 (w) cm~'. The crystal (m.p.
426 K) was handled under a nitrogen atmosphere, mounted on a glass
fiber with Paratone-N oil and cooled to 137 (2) K for data collection.

Crystal data

[V(Ci1H;;S1z),]
M, = 469.86
Monoclinic, C2/c
a=12451(4) A

b =18.447 (6) A

¢ =12.676 (5) A

B =99.720 (8)°

V =12869.8 (17) A3
Z=4

Data collection

Bruker SMART 1K CCD
diffractometer

 scans

Absorption correction: multi-scan
(Blessing, 1995)
Tnin = 0.874, Tpax = 0.946

6382 measured reflections

D, =1.087Mgm™

Mo Ko radiation

Cell parameters from 2367
reflections

0 =2-25°

©n=0.52mm"

T=137(2)K

Block, blue

0.34 x 0.30 x 0.10 mm

1

2432 independent reflections
1690 reflections with I > 20(I)
Rine = 0.034

Omax = 25.5°
h=-14 - 13
k=-21—->21
l=-5—>15

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.048
wR(F?) = 0.134
S§=1.02

2432 reflections

129 parameters

H-atom parameters constrained

w = 1/[c*(F,?) + (0.0818P)%]
where P = (F,” + 2F)/3

(A1) max < 0.001

APmax = 097 ¢ A7

Apmin = —033 e A3

Table 1 .

Selected geometric parameters (A, °).

Vi—Cl 2261 (3) V1—C4 2268 (3)
vi—-C2 2.255 (3) V1-Cs 2.254 (3)
V1-C3 2293 (3) V1—Cgl 1.92 (1)
Cgl—V1—Cgl' 173.0 (1)

Symmetry code: (i) —x, y, 3 — z. Note: Cgl is the centroid of the cyclopentadienyl ring.

Methyl H atoms were added at calculated positions using a riding
model, with C—H distances of 0.98 A and Uiso(H) = 1.5 Uq(C). For
each methyl group, the torsion angle which defines the orientation
about the C—C bond was refined. The remaining methyne H atoms
were included in the model at calculated positions using the riding
model, with C—H distances of 0.95 A and Uiso(H) = 1.2U4(C).

Data collection: SMART (Bruker, 1995-1999); cell refinement:
SAINT (Bruker, 2002); data reduction: SAINT; program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to

Figure 1

View of the structure of (I), with displacement ellipsoids drawn at the
50% probability level. H atoms have been omitted for clarity. [Symmetry
code: (i) —x,y,%—z.]

refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ORTEP-3 (Farrugia, 1997); software used to prepare material for
publication: SHELX1.97.
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