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5,5’-Bis(trimethylsilylethynyl)-2,2’-bipyridine

The title compound, 5,5-bis(trimethylsilylethynyl)-2,2'-bi-
pyridine, C,0H24N,Si,, is a trimethylsilyl-protected dialkyne.
It is a precursor in the preparation of platinum di-yne
complexes and platinum poly-yne polymers. Such organic
compounds are of interest because of the extended m-
conjugation that occurs through the hetero-aromatic linker
unit in the molecular backbone. Within the molecule, the silyl-
alkyne groups are essentially linear and the bipyridine unit is
approximately planar with a dihedral angle of 5.3 (1)° between
the planes.

Comment

In this paper, we report the structural characterization of the
title compound, (I), which is a trimethylsilyl-protected di-
alkyne and a precursor of the dinuclear platinum(II) di-yne
species, trans-[(Ph)(PEt;),Pt—C=C— R—C=C—Pt(PEt3),-
(Ph)] (R = 2,2-bipyridne-5,5'-diyl). Such organoplatinum
species forms the building blocks for rigid-rod platinum poly-
ynes with the general formula trans-[("Bu;P),Pt—C=C—R—
C=C—]» (R = aromatic or heteroaromatic spacer group).
Platinum poly-ynes are of immense current interest because of
the m-electron conjugation that occurs along the polymer
backbone, novel donor-acceptor interaction between the
metal centres and the conjugated ligands, and the unique
photophysical properties arising from the large spin—orbit
coupling associated with the presence of the heavy metal
atoms (Wittmann et al., 1994; Beljonne et al., 1996; Younus et
al., 1998; Chawdhury et al., 1998, 1999; Wilson et al., 2000;
Wilson, Chawdhury et al, 2001; Wilson, Dhoot et al., 2001;
Khan, Al-Mandhary, Al-Suti, Hisahm et al., 2002; Khan, Al-
Mandhary, Al-Feeder et al., 2002; Khan, Al-Mandhary, Al-
Suti, Corcoran et al, 2003; Khan, Al-Mandhary, Al-Suti,
Raithby, Ahrens, Male et al., 2003; Khan, Al-Mandhary, Al-
Suti, Raithby, Ahrens, Mahon et al., 2003).
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Precursors to organometallic polymers, such as the title
compound, (I), are studied as models of the molecular and
electronic properties and structure-property relationships that
occur in metal poly-ynes. The central ring system of (I) is
approximately planar, with a dihedral angle of 5.3 (1)°
between the planes of the two pyridine rings. The Si—C=C
and the C=C—C(ring) units are essentially linear. There are
no short intermolecular contacts within the crystal structure.
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Figure 1
View of (I) (50% probability displacement ellipsoids). The disorder in the
methyl groups has been omitted for clarity.

Experimental

5,5'-Bis(trimethylsilylethynyl)-2,2’-bipyridine =~ was  synthesized
according to the procedure of Khan, Al-Mandhary, Al-Suti, Hisahm
et al. (2002). To a solution of 5,5'-dibromo-2,2-bipyridine (2.0 g,
6.37 mmol) in diisopropylamine/THF (60 ml, 1:1 v/v) under nitrogen
was added a catalytic mixture of Cul (15 mg), Pd(OAc), (16 mgl) and
PPh; (50 mg). The solution was stirred for 20 min at 323 K and then
trimethylsilylethyne (2.24 ml, 15.92 mmol) was added and the
mixture stirred for another 20 min. The temperature was then raised
to 348 K and the reaction left under reflux with stirring for 20 h. The
completion of the reaction was determined by silica thin-layer
chromatography and IR spectroscopy. The solution was allowed to
cool to room temperature, was filtered and the solvent mixture
removed. The residue was subjected to silica column chromatography
using hexane/CH,Cl, (1:2) as eluant to afford (I) as colourless
needles (1.77 g, 80% yield).

Crystal data

CaoH2N,Si,
M, = 348.59
Monoclinic, P2J /c

D, =11Mgm™
Mo Ko radiation
Cell parameters from 22 483

a=6.1910 (6) A reflections
b =25.697 (2) A 0 =2.9-25.0°

¢ =13.2450 (11) A =017 mm™!
B = 92.249 (5)° T=180(2)K

Needle, colourless
0.18 x 0.11 x 0.04 mm

V =21055 (3) A®
Z=4
Data collection

Nonius KappaCCD diffractometer 2301 reflections with I > 20(1)

w scans R;, = 0.052

Absorption correction: multi-scan Omax = 25.1°
(Blessing, 1995) h=-7—717
Tinin = 0.94, Tpax = 0.99 k=-30— 30

8978 measured reflections [=—-15—>15

3715 independent reflections

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.045
wR(F?) = 0.110

S =1.00

3715 reflections

243 parameters

H-atom parameters constrained

w = 1/[0*(F,%) + (0.0476P)?]
where P = (F,> + 2F2)/3

(A/0) max = 0.002

APy = 0.18 € A3

ApPmin = —020e A3

The two trimethylsilyl groups are partially disordered, and one
CHj; group on each terminal group was refined over two positions
with occupancies of 0.3 (1) and 0.7 (1) for C1 and C1’, respectively,
and 0.56 (2) and 0.44 (2) for C18 and C18, respectively; the asso-
ciated H atoms were assigned the same occupancies. All aromatic and

methyl H atoms were constrained as riding atoms, fixed to the parent
atoms with distances of 0.93 and 0.96 10%, respectively. Ui, values were
set equal to 1.2Uq (1.5 for methyl H) of the parent atom.

Data collection: COLLECT (Nonius, 1997); cell refinement: HKL
SCALEPACK (Otwinowski & Minor, 1997); data reduction: HKL
SCALEPACK and DENZO (Otwinowski & Minor); program(s)
used to solve structure: SHELXS97 (Sheldrick, 1997); program(s)
used to refine structure: SHELXL97 (Sheldrick, 1997); molecular
graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to
prepare material for publication: WinGX (Farrugia, 1999).

We thank Sultan Qaboos University, Oman, the Royal
Society, England, the Cambridge Crystallographic Data
Centre, England, the EPSRC, England, and the DAAD,
Germany, for funding.
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