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Synthesis and Structure of a New Layered Organic-inorganic
Hybrid Compound Containing Unique Chain of Cul
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Synthesis and X-ray crystal structure of a novel
iodocuprate(I) compound (CisHoN)s ..'[Cusls] was reported.
The unique Cul chains which result from the tetrahedron Cul,
and pseudo trigonal pyramid Culs through sharing edge are
presented in the iodocuprate(I).

Low-dimensional organic-inorganic hybrid compounds
have increasing attracting in recent times.”> The composite
systems are involved in various fundamental as well as more
applied studies related to their transport,” optical, >
magnetic,”® or structural properties. In hybrid compound
systems, The inorganic component structures have demonstrated
a wide range of possibilities through influence of the size, shape
and charge distribution of the associated organic components.
The iodocuprate(l) demonstrates the wide diversity of crystal
structure through varying organic ions, while in the solid state
this chemistry is dominated by 4-coordination, significant
numbers of 3- and 2-coordinated complexes are also known. ™
Herein we obtained an interesting compound (CiHisNa),
2'[Cusl;] (1) by controiling content of iodine ions through
formation of iodoplumbate in solution, and its synthesis and
structure was reported.

Figure 1. ORTEP view of the building block of .'[Cusl;] in the
crystal 1.

Compound (1) was synthesized from one-pot reaction
involving Cul, Nal, 2-[P-(Dimethylamino)styryl]-pyridine-
methiodide (CyjsHioN2)l and Pbl, in a 1:1:1:1 molar ratio
refluxed for 4 h in acetonitrile, followed by filtration while the
solution cooled, the filtrate was allowed to stand for several
weeks under 15 °C, the dark-red hexagonal block crystals of (1)
were obtained.® The crystal structure of the compound,’
(C1sH;oN3)2 ml[CusI7], contains infinite one-dimensionally linked

anionic partial structures, which is depicted in Figure 1. In this
case condensation of the building block [CusI;] through common
edge leads to one-dimensional ribbons, which are arranged
around 2, screw axis to form helices in Figure 2. This polymeric
anion contains several highly interesting features, the most
extraordinary of which is local environment for the Cu(3) atom.
The Cu(3) atom was located in a surrounding of I(1), I(1A), I(3)
and 1(4), but in order to form the stable polyanions, the
distance(3.142 A) between Cu(3) and 1(1) atoms was very long,
in comparison with 2.98 A% So it was only coordinated by three
I atoms with two short Cu-I distances: 2.505, 2.587 A, and a
long Cu-I distance of 2.654 A, which is longer than that of Cu-I
atoms in trigonal planar coordination of Cu(I), therefore it
becomes distorted pseudo trigonal pyramidal geometry [I(3)-
Cu(3)-I(1A), 115.31° 1(3)-Cu(3)-I(4), 123.24° I(4)-Cu(3)-
I(1A), 107.95°]. The Cu(3)-Cu(3A) distance(2.552 &) is
comparable to the distance observed for Cu metal (Cu-Cu
distance in metallic copper: 2.556 A), and slightly longer than
that found in the anion Cu2153'(Cu—Cu distance: 2.538 A),J'“ which
consists of the Culy trigonal-plane and the Cul, tetrahedron
through common edge. While the local environment for the
Cu(3) atom is analogous to what was observed Cu atoms in the
[Cuyle]*." but its Cu-Cu distance was longer(Cu-Cu distance:
2.74 &), and so its Cu atom still kept trigonal-planar coordinated
geometry. It was well known that Cu' can have trigonal-planar
or tetrahedral coordination in the polyanions, to the best of our
knowledge, (CisH;oNa2); ' [Cusls} was first example of Cu(l) in
both pseudo trigonal pyramidal and tetrahedral geometry in
polyanions? Due to the Cu(3) and Cu(3A) interaction, the
building block [Cusl,}, which was built up by the trigonal
bipyramid of iodine containing Cu(3) and Cu(3A) atoms with the
tetrahedron Cul, through sharing edge, was different from the
[Cusl;]* anion, which was composed of the five face-to-face
linked iodine tetrahedron of the pentagonal bipyramid containing
Cu' ions with Cs, symmetry.*

Because the Cu(3) coordination sphere is pseudo trigonal
pyramid geometry, it led to the tetrahedron of the corner-shared
Cu(2) to be distorted with three long and one short Cu-I
distance(2.761, 2.688, 2.678, 2.621 A, respectively), and the
Cu(2)-Cu(3) and Cu(2)-Cu(2A) distance(2.847 and 2.724 A)
were longer than that of the anions .'[Cul,], .'[Cu.ls],
J[Cusl,] with the same edge-sharing Cul, tetrahedron.” The
distance of Cu(]) with Cu(2), Cu(3) was 3.043 and 3.029 A
respectively, which was comparable to that of other related
compounds. However, the stabilization of the helical chain
conformation was involved in Cu(l), its trans edge-shared
tetrahedron supports the buildup of the helical chain, and the
spiral curve advances with Cu(1A) — - — Cu(1) — - — Cu(1B)
as a twofold rotation axis in Figure 2, such type of structure is
quite rare.
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Figure 2. Ball and stick representations of (CisH19N3)2 .,,I[Cu;h],
viewed down the b axis, showing Cu(l) as the twofold rotation
axis.

The individual .'[CusI;]" chain is parallel to C-axis, the
plane of the organic cation is parallel to ab-plane and the
polymeric anions intercalated between the organic cation layers.
The one-dimensional chains are weakly held together by Van der
Waals interaction forming the extended solid state structure.
The solid did not show conductivity by routine four-probe
electric resistivity measurements. There are two absorption
peaks at 289 and 363 nm in solution, so the iodoplumbate was
formed by adding Pbl,, and it controlled the content of iodine
ions. Although it is not clear that how the organic components
influence the formation of the structure in organic-inorganic
hybrid compounds, these examples such as the structural
changes from [(C3H7)4N]2[CU517] to (C[(,H]gNg)g nl[CU5I7] and
from (CisHisNo)o ' [Cusly] to [PyH] . [CusBry]™ suggest that
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the mild conditions could provide an opportunity to obtain new
solid state compounds in which unusual structure and
coordination spheres are achieved in organic-inorganic hybrid
compounds.
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