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(Acetonitrile)(6,6”-dimesityl-2,2':6',2" -

terpyridine)copper(l) hexafluorophosphate

The title compound, [Cu'(dmtpy)(NCMe)](PFs) (dmtpy =
6,6"-dimesityl-2,2":6' 2"-terpyridine) or [Cu(C,H;N)(Cs3H3:-
N3)](PF), displays a distorted square-planar coordination,
with four N atoms from dmtpy and acetonitrile molecules, as a
result of the extremely bulky terpyridyl ligand.

Comment

The design of N-chelating ligands with various bulky substi-
tuents is an essential approach in developing N-chelating
metal catalysts for polymerization. For example, Johnson et al.
(1995) have reported highly efficient Pd and Ni catalysts, with
a-diimino ligands, for the polymerization of ethylene and o-
olefins. It was also reported that control the bulkiness in
pyridine bisimino ligands (3N coordination) contributes to
polymerization by their Fe and Co catalysts (Small et al., 1998;
Britovsek et al, 1998). We have determined the crystal
structure of the title compound, (I), to show the effect of the
steric hindrance of the bulky terpyridine ligand 6,6”-dimesityl-
2,26’ 2"-terpyridine (dmtpy), perturbing the metal coordin-
ation geometry.
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The Cu complex in (I) displays a distorted square-planar
coordination, with four N atoms from dmtpy and acetonitrile
molecules, as a result of the extremely bulky terpyridyl ligand.
The Cul—N21 bond distance of 2.003 (5) A for the central
pyridine ring is shorter than those for the pyridine rings of
both sides, 2.232 (5) A and 2.244 (5) A (Table 1). The Cu atom
is almost coplanar with the central pyridine ring [C24- - -N21—
Cul, 176.8 (3)°]. For the pyridine rings on either side
Cl4---N11—Cul is 1557 (3)° and C34---N31—Cul is
158.7 (3)°. The N21—Cul—N1 bond angle is 152.8 (3)° and
the Cu atom is located 0.625 (1) A from the N11/N21/N31
plane. The bulkiness of dimesityl groups in the 6,6”-positions
of terpyridine ligand disrupts the square-planar coordination
geometry towards a highly distorted tetrahedral one. Our
design of bulky derivatives of terpyridine ligands successfully
induces a distortion in the Cu' coordination geometry (Fig. 2).

Received 1 April 2003
Accepted 14 April 2003
Online 23 April 2003

m266

Akira Onoda et al. -

[Cu(C,H3N)(C33H 31 N3)I(PFg)

DOI: 10.1107/51600536803008249

Acta Cryst. (2003). E59, m266—m267



metal-organic papers

C25

Figure 1
The structure of the complex cation in (I), showing the labeling and 25%
probability ellipsoids for non-H atoms.

Figure 2
Space-filling model of the cation of (I). Color scheme: brown (Cu), purple
(N) and black (C).

Experimental

To a solution of dmtpy (286 mg, 0.61 mmol) in tetrahydrofuran
(12ml) was added a solution of [Cu(NCMe),|(PFs) (226 mg,
0.61 mmol) in MeCN (5ml) at room temperature. The reaction
mixture was stirred for 10 min and dried in vacuo. The residue was
recrystallized from MeCN/ether to give dark red crystals of (I). Yield:
26 mg (6.2%). Elemental analysis, calculated for C;sHz,CuFgN,P: C
58.45, H 4.77, N 7.79%; found: C 58.78, H 4.50, N 7.88%.

Crystal data

[Cu(C,H5N)(Cs3H31N3)](PF)
M, =719.17
Monoclinic, P2 /n

D,=1391 Mgm™
Mo Ka radiation
Cell parameters from 25

a=11317(3) A reflections
b =23.592 (4) A 6 = 29.2-30.0°
c=12873(2) A w=075mm™"
B = 92.450 (16)° T =296 K

Block, dark red
0.50 x 0.30 x 0.20 mm

V =34337 (11) A®
Z=4

Data collection

Rigaku AFC-5R diffractometer R, = 0.150

w20 scans Omax = 27.5°

Absorption correction: ¥ scan h=0— 13
(North et al., 1968) k=0— 30
Tmin = 0.842, Tryax = 0.998 I=-16 — 16

3 standard reflections
every 150 reflections
intensity decay: 0.2%

7686 measured reflections
7302 independent reflections
2104 reflections with 7 > 20(1)

Refinement

Refinement on F?
R[F? > 20(F?)] = 0.052
wR(F?) = 0.227
§=091

7302 reflections

425 parameters

H-atom parameters constrained
w = 1/[o*(F,?) + (0.1P)?]

where P = (F,” + 2F.))/3
(AI6)max < 0.001
ApPmax =050 A7
APmin = —0.58 ¢ A7

Table 1

Selected geometric parameters (A, °).

Cul—NI1 1.886 (6) Cul—N31 2232 (5)
Cul—N21 2,003 (5) Cul —N11 2.244 (5)
N1—Cul—N21 152.8 (3) N1—Cul—N11 106.8 (2)
N1—Cul—N31 108.8 (2) N21—Cul—N11 76.8 (2)
N21—Cul —N31 763 (2) N31—Cul—N11 1429 (2)

H atoms were positioned geometrically and were treated as riding
on their parent C atoms, with aromatic C—H distamces of 0.93 A and
methyl C—H distances of 0.96 A. Rotating group refinement was
used for the methyl groups.

Data collection: MSC/AFC Diffractometer Control Software
(Molecular Structure Corporation, 1991); cell refinement: MSC/AFC
Diffractometer Control Software; data reduction: TEXSAN (Molec-
ular Structure Corporation, 1999); program(s) used to solve structure:
SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:
SHELXL97 (Sheldrick, 1997); molecular graphics: TEXSAN and
MERCURY (Bruno et al., 2002); software used to prepare material
for publication: SHELXL97.
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