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Copper(I) iodide reacts with 8-((2-pyridylmethyl)thio)
quinoline (MPTQ) to.give the tetranuclear cluster complex
[Cusly(MPTQ),] which has been structurally characterized,
showing that the Cuyly core exists in a distorted chair-like
structure with four copper atoms forming parallelogram which is
bridged by iodine atoms on each short sides, by S, N-MPTQ on
each long sides and with two additional iodine atoms face-
bridging sets of three copper atoms on opposite sides of the
parallelogram.

There has been considerably growing interest in mono- and
polynuclear complexes of d' metal centers due to their
displaying interesting and rich luminescent and structural
properties.' Extensively investigated members include copper(I)
halide clusters of N/P donor Lewis base adducts, such as
[Cuslupya].” [Culs(pip)s].” [Cuali(quin)a],* [CusXs(dpmp)a],”
[Cusly@Me-py)s].® ( py = pyridine, pip = piperidine, quin =
quinoline, dpmp = 2-(diphenyl methyl)pyridine, X=Cl, Br, I) and
[Cu4[4(PPh3)4],7 some of which have been shown to be
luminescent.'*!%® Such tetrameric clusters with CwyXy core
generally exist in either a cubane or chair geometry with Cu,X,
moiety as the basic building blocks sharing edges. Herein, we
report the preliminary structural results on [Cusly(MPTQ),] with
the Cugly core in chair-like form. The ligand MPTQ which
incorporates both pyridine and quinoline heterocycles shows a
special coordinating modes both of chelating and bridging.

The ligand MPTQ was prepared in 45% yield by the reaction
of  2-chloromethylpyridine with sodium salt of 8-
mercaptoquinoline and purified chromatographically. Its
subsequent reaction with Cul in acetonitrile affords
[Cuyls(MPTQ),] in 94% yield.

The crystal and molecular structure of [Cu414(MPTQ)z]9
illustrated in Figure 1 shows that the tetrameric Cuyly core exists
in a distorted chair-like structure with crystallographically
imposed Ci(-1) symmetry. The chair-like structure is defined by
three Cupl, moieties sharing Cu-I edges: the strictly planar
Cu(1)-I(1)-Cu(la)-I(1a), and the nonplanar Cu(1)-1(2)-Cu(2a)-
I(1a) and Cu(la)-I(2a)-Cu(2)-I(1) which are symmetry-related.
The four Cu atoms and four iodine atoms are precisely coplanar
respectively thus forming parallelograms which are depicted in
Figure 2. It can be easily found that the Cu---Cu distances vary
substantially from 2.607 (short sides) to 3.141 (long sides) with
a short diagonal distance of 3.065 A, which are comparable with
those found in [Cugls(PhyPCH,PPhy),]'" (short sides, 2.682,
long sides 3.108 A) and [Cu4;I4(quin)4]4 (short sides, 2.582,
2.545; long sides 3.279, 3.325 A). However, the I--I distances

Figure 1. Crystal and molecular structure of [Cusls(MPTQ),].

show less variation i.e. short sides, 4.360, long sides, 4.434 and
short diagonal 4.481 A. Similar results were also found in

[Cu214(PPh3)4].7 In addition, it has been noted that the Cu---Cu
distance depend markedly on the nature of the bridging ligand.m
In the present complex, the MPTQ ligand exhibits a special
coordinating mode in which S(1) and N(2) chelates Cu(2) and
N(1) bridges Cu(1). The iodine atoms bridge the copper atoms
either in a p,- asymmetrical mode or in a p3- mode. If the
chair—like structure is considered as derived from the cubane
structure via rupture of two Cu~I bonds followed by rotation of
Cuyl; moiety by approximately 180° M may be considered that
the rupture of Cu—I bonds in [Cusly(MPTQ),] results from the
coordination of the sulfur atoms to the copper atoms of Cu(2)
and Cu(2a). Thus the copper atoms are all four—coordinated
while the iodine aioms are either two—coordinated(p,) or
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Figure 2. The Culs core of [Cusls(MPTQ),].

three—coordinated(ps). From the above discussion it may well
be that the formation of the chair-like structure owes its origin
principally to the minimization of I--I interactions as well as the
special nature of the bridging ligand .

The Cu-I bond distances show significant difference with the
different copper environment. The Cu(1) bonds to three iodine
atoms with Cu-I bond distances ranging from 2.666(2) to
2.761(2) A (average 2.726 A), while Cu(2) bonds to two iodine
atoms with Cu—I bond distances 2.633(2) and 2.637(2) A
(average 2.635 A), respectively. The relatively long Cu—I bond
distances for the former may arise from the more I---I interaction
and different coordinating behavior of MPTQ towards Cu(1) and
Cu(2), which is an alternative of the finding that the Cu—I bond
distances increase systematically as the coordination numbers of
the component atoms increase.”

Similarly, the coordination polyhedron of Cu(l) and Cu(2)
show varied distortion though they both have essentially
tetrahedral geometry. The angles around Cu(1) are normal for a
tetrahedron (range from 101.1(2) to 127.1(2)°) while those
around Cu(2) deviated more(range from 85.4(2) to 136.18(10)°),
therefor the Cu(2) atom exists in a more distorted tetrahedral
environment.

The two Cu—N bond distances are nearly the same (2.037(9),
2.048(8) A) and are comparable with those of other tetrameric
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clusters®® with N donors. The Cu—S bond distance 2.362(3) & is
well within the range 2.302-2.382 A of Cu~S for tetrahedral
copper(I) coordination.'?
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