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Abstract
C28H54Br2N4O2Pt2, monoclinic, P21/n (no. 14), a = 9.798(5) Å,
b = 11.389(5) Å, c = 15.228(7) Å, β = 107.148(14)°,V = 1623.6(12) Å3,
Z = 2, Rgt(F ) = 0.0273, wRref(F 2) = 0.0529, T = 223 K.

CCDC no.: 2418542

The title crystal structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

The pale yellow suspension of [PtBr2(cod)] (cod = 1,5-
cyclooctadiene; 0.1104 g, 0.238 mmol) and 1,4,8,11-
tetraazacyclotetradecane (cyclam; 0.0280 g, 0.140 mmol) in
methanol (10 ml) was refluxed for 3 h. After cooling, the

formed precipitate was separated by filtration, washed with
methanol and acetone, and dried at 60 °C, to give a white
powder (0.0703 g). Crystals suitable for X-ray diffraction
analysis were obtained by slow evaporation from a meth-
anol solution at room temperature.

2 Experimental details

H atoms on N atoms of cyclam ligand were located from
Fourier difference maps and refined isotropically; d(N–
H) = 0.77(5) and 0.75(5) Å. All H atoms on C atoms were
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Table : Data collection and handling.

Crystal: Colorless Block
Size: . × . × .mm
Wavelength:
μ:

MoKα radiation (. Å)
.mm−

Diffractometer, scan mode:

θmax, completeness:

Bruker APEX CCD, φ and ω φ
and ω scans
.°, %

N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: Bruker, SHELX, ORTEP-III,

PLATON,
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positioned geometrically and allowed to ride on their parent
atoms with d(C–H) = 0.99, 0.98 or 0.97 Å and Uiso (H) = 1.2 Ueq

(C) or 1.5Ueq (methyl C) with the help of the SHELXL program
(AFIX 13, 23 or 137 options).2 The highest peak (2.21 e Å−3) and
the deepest hole (−1.33 e Å−3) in the difference Fourier map
are located 0.76 Å and 0.70 Å from the atom Pt1.

3 Comment

This contribution is part of my continuing interest in the
structural chemistry of metal complexes containing cyclam
ligand.5–8 The title compound was unexpectedly obtained
from the reaction of [PtBr2(cod)] and cyclam in themethanol
solvent under heating: during the reaction, a methoxy group
was bound to one of the double-bonds of the cod ligand of the
complex [PtBr2(cod)], and thus the double-bond changed to a
single-bond.

The title compound consists of a cationic dinuclear
Pt(II) complex and two Br− counter-anions. In the cationic
complex, each Pt(II) ion has a distorted square-planar co-
ordination geometry defined by two N atoms of a tetra-
dentate cyclam ligand and one C atom and the mid-point of
the π-coordinated double-bonds of the 8-methoxycyclooct-
4-enyl anionic ligand, inversion center is located at the
centroid of the complex; the asymmetric unit contains
one half of the compound. The anionic ligand coordinates to
the Pt atom in the distorted boat conformation with the
coordinated double-bond length of 1.390(7) Å, and the
single-bond lengths lie in the range of 1.506(7)–1.542(7)
Å. The tight N–Pt–N and C–Pt–C chelating angles of
〈N1–Pt1–N2 = 81.57(16)° and 〈C7–Pt1–C10 = 81.06(19)°
significantly contribute the distortion of the square-plane.
The Pt–N bond lengths are slightly different with d(Pt1–
N1/2) = 2.190(4) and 2.107(4) Å, because of the slightly
different trans effects. In the crystal structure, the complex
and anions display weak inter- and intramolecular
N–H⋯Br and C–H⋯O hydrogen bonds with distances of
3.013(1)–3.434(2) Å between the donor and acceptor atoms,
to stabilize the three-dimensional packing.4 It should be
mentioned that the topology of a dinuclear sandwich
complex with the title tetraaza ligand is rare.9
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Pt . () . () . () . ()
Br . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
H . () . () . () . ()*
N . () . () . () . ()
H . () . () . () . ()*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
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