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search groups . The bonding types between

. Introduction the bismuth atom and carbon atoms of phenyl
ligands are “monohapto” fashion with ¢-bonds.
Since triscyclopentadienylbismuth was synth- Only a few n-bonded substituted cyclopentad-

esized by E. O. Fischer et al. Bi{CsHs)s Bi ienylbismuth compounds were reported : since
[CeH2(CHa)als, Bi[CeH2(CeéHs)s]s and Bi[CeH: bis ~ pentamethylcyclopentadienylbismuthchloride

(CF3)3]s were reported as trisphenylbismuth was synthesized and single crystal structure
compounds and the molecular structures of these was reported as a first n—bonded cyclopentad-
compounds were determined by several re- -ienylbismuth compound by Lorberth et al®, we



2 Shin, Sung-Hee - Hwang, Kyo-Hyun - Chun, Jong-Han

have obtained a new =x-bonded substituted
cyclopentadienylbismuth compound, Cp*BiCpz
from the reaction of Cp*:BiNMe: with monomer-
ic cyclopentadiene, an acid-base reaction of
weak acid cyclopentadiene with base bispentam-
ethylcyclopenta-dienylbismuthdimethyl ammde,
and determined the single crystal structure by
X-ray diffraction method.

II. Experiment

All solvents were dried using LiAlH4 and fres-

hly distilled before use. The elementary analy-
sis was performed with CHN-Rapid automat
(Heraeus) ; NMR spectra were taken by Bruk-
er AMX-500 (500MHz) spectrometer.

1. Preparation of Cp*BiNMe:

To the suspension of 2.50g (7.46mmol) Bi
(NMe:z)s in absol. ether, 3.00g (22.39mmol) of
pentamethylcyclopentadiene was added at RT.
The reaction of mixture was stirred for a max.
4min, at this temperature and quenched at

—78C. After condensation of 30% of total reac-

tion mixture volume, the reaction of muxture
was kept at —78°C. After 20 hrs at —78%C, the
reaction of mixture was filtered using a
G3-glass filter and black crystals were obtain-
ed. The crystals were dried in a high vacuum.

Elementary Analysis : found C:48.26%, H:
6.36%, N :2.38%, theory C :50.5%, H :6.88%,
N :2.68%, 'H-NMR (ds—Toluene solution, i-TMS,
283K) :2.40ppm for CH3, 2.63ppm for N(CHs)2.
BC-NMR(ds-Toluene solution, i-TMS, 283K) :
9.74ppm for CHs, 35.59ppm for N(CHzs)2, 119.81
ppm for CsHs, EI mass spectrum(70eV) : m £,
ion, intensity : 39, NMe.;, 100% : 66, CpH, 2.05
%, MesCp, 29.86% : 136, MesCpH, 45.54% ; 209,
Bi, 5.35% . 253, BiNMez, 4.62% ; 270, (MesCP),
23.26%. '
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2. Preparation of Cp*BiCp:

To the solution of 4.3g(8.22mmol) Cp:BiNMe;
in 30mL of absol. ether, the excess of freshly
distillated cyclopentadiene was added dropwise
at —50%C After stirring for 2 hrs at this temp,,
the reaction of mixture was evacuated-to con-
densate ether at —40%C. 30ml. of n-hexane,
which was cooled to —78C, was added to the
reaction of mixture, After 20 hrs at —78%, the
reaction of mixture was filtered using a G3-
glass filter and black crystals were obtained.

Yield : 2.68g(60.00% of theory), Decompo-
sition temp. : >120C

Elementary Analysis : found C:49.52%, H:
5.35%, theory C:50.66%, H :5.27%. '"H-NMR
(ds-Toluene i-TMS, 283K) :5.66
ppm for CsHs, 2.23ppm for CHs. EI mass spec-
trum(70eV) : m/e, ion, intensity:129, CpH,
100% : 136, MesCpH, 40.73% : 209, Bi, 17.33% :
274, BiCp, 19.70% : 339, BiCpe, 13.42%

solution,

[I. Results and discussion

From the reaction of excess monomeric
cyclopentadiene and Cp*:BiNMe: in ether at
~50°C to prepare Cp*:BiCp, Cp*BiCp:, which is
the first representative of organobismuth com-
pound with differently substituted w—bonded
cyclopentadienylring, was obtained in a yield >
602 according to Eq. (1). :

Cp+*:BiNMe:+excess H-CsHs —

Cp*BiCp:+Cp*H+HNMe, -------- (1)

The pure title compound, Cp*BiCpz, was
obtained as black crystals by recrystallization in
n-Hexane at —78%¢C, and the reason why the tit-
le compound Cp*BiCp: was obtained instead of
expected product Cp#*:BiCp, can be suggested
by the following Eq. (2a), (2b) :

—88—
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Cp*:BiNMeztexcess H-CsHs
[Cp*BiCpl*+HNMe; ----++e-----(2a)

[Cp*BiCpJ]++H-CsHs
CD'BICDZ'}‘CD*H aressesvasacsasare (2b)

Probably such a ligand exchange reaction res-
ults from the steric hindrance between the two
bulky pentamethylcyclopentadienyl group in Cp
«»BiCp ; but in contrast to triscyclopentadien-
ylbismuth, Cp:Bi, as reported by J. Lorberth et
al®  there is not sufficient space for two bulky
pentamethlycyclopentadieny! ligands to bond on
the central bismuth atom in bispentamethylcy-
clopentadienyl -bismuthchloride®.

The crystal structure of the title compound,
Cp:BiCp*, was determined by the single crystal
X-ray diffraction method. The experimental
data are listed in Table 1. The structure was
solved by Patterson and difference Fourier met-
hods. The selected bond lengths are listed in

Table 1. Crystallographic data of Cp*BiCp:
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Table 2. Fig. 1 shows the molecular structure
of szBiCp* in crystal form. In contrast to
BiCps, Cp*BiCp: did not show pyramidal struc-
ture clearly and influence of lone pair electron
on bismuth atom, The angle between plane of
Cyclopentadienylring and pentamethylcyclop-
entadienylring is about 90°(Fig. 1), the bond len:
gth of Bismuth and centre of Cyclopentadienyl
Ring 1 and Ring 2 are 257.85pm and 289.27pm.
the bond length of Bismuth atom and pentam-
ethylcyclopentadienyl ring(centre) is 246.28pm
; these bond lengths are the longest bond len-
gths and longer than 240.0pm for o-bonded
species like (#7'-CsHs)sBi, and 243.3, 244.9pm
for #-bonded species like (75-Cs(CHa3)s)«BiCl.
From this longest distance between Bi a tom
and C atom among the previously reported bis-
muth compounds, it can be explained by the
steric effect of Cp:BiCp*. This suggests that
the bonds strength between Bi and C atoms of
cyclopentadienylrings are weaker than any
other cyclopentadienyl derivatives of bismuth

Formula Weight

Cell volume

Number of Molecule per Cell(Z)
D(calculated)

Crystal system

Space group

a(pm)

b(pm)

c(pm)

B(°)

Diffractometer

Radiation :

Measuring temperature(X) :
Number of unique reflection
Number of reflections measured
R

wR

474.399g /mol
3412.63A

8

1.748g /cm?
Monoclinic

12/a

1745.00

906. 00

2211.00

104.04

Enraf-Nonius, CAD4
Mo Ka(Graphate-Monochromator)
190

1828

2343

0.0490

0.0388
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Table 2. Important bond length(pm) and angle(®)

Ring Cp* :

Bi-Ci : 259.96 Bi-C2 : 274.55
Bi-Cs : 288.79 Bi-Ci : 281.40
Bi-Cs : 264.44

Ring 1 :

Bi—-Cu: 289.22 Bi-Ciz: 273.24
Bi-Ci: 275.31 Bi-Cu: 288.08
Bi1-Cis: 293.80

Ring 2 :

Bi-Ca: 270.61 Bi-Cz: 269.04
Bi-C=: 327.99 Bi-Cx: 358.05
Bi-Coss: 327.14

Average values :
C-C(Ring 1) : 139.53
C-C(Ring Cp*) : 141.44
Bi-Ring centre(centroid 1) : 257.85
Bi-Ring centre(Centroid 2) : 289.27

- Bi-Ring centre(centroid Cp+) : 246.28

C-C(Ring 2) : 140.38

BEMmCRas

atom, The third cyclopentadienyl Ring plane is
facing to the other cyclopentadienyl ring plane
and pentamethylcyclopentadienyl ring plane
and slightly at an angle to the vertical plane,
Focussing now on the molecular packing in the
crystal structure of Cp*BiCp2, any interaction
between bismuth atom of one molecule, Cp+
BiCpz;, and cyclopentadienyl ring of a neigh-
bouring molecule of Cp*BiCpz, which was obser-
ved in CpsBi and CpBiCl: molecules®*”, was not
observed.

IV. Conclusion

7°—Cs(CHai)sBi(#*~CsHs)z was synthesis by re-
action of Cp*:BiNMe.[Cp*=Cs(CHs)s] and
cyclopentadiene monomer in ether at —78<TC.
This compound was found as a-bonded cyclop-

Fig- 1. Molecular structure of CP*BiCpz in crystal.
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entadienyl complex of bismuth by the single
crystal X-ray diffraction and from the molecu-

lar packing in the crystal structure, any inter-
action between bisthmuth atom of one mol-
ecule(Cp*BiCp:) and cyclopentadienyl ring of a
neighbouring molecule of Cp*BiCp: was not
observed.
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