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ASSEMBLY OF TETRAHEDRAL CLUSTERS OF 12 OCTAHEDRAL PRE-ORGANIZATION AND ALLOSTERISM IN COMPLEXES OF
METAL IONS AND 18 BIS-BIDENTATE BRIDGING LIGANDS Cd(Il) AND Pb(Il) WITH CALIX[4]ARENE DERIVATIVES
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A bridging ligand (L) has been prepared containing two bidentate pyrazoh®ao Carlos (SP), BraZiDepartamento de Fisica, Facultad de Ciencias Exactas,
pyridine sites separated by a 1,8-naphthyl spacer unit. Coordination of thisiversidad Nacional de La Plata and IFLP(CONICET), C.C. 67, 1900 La
tetradentate ligand to octahedral metal centers [Co(ll), Zn(ll)] requireBlata, ArgentindLaboratory of Thermochemistry, Department of Chemistry,
therefore a M2:L3 ratio. In fact reaction of L with these metal ions, followetniversity of Surrey, Guildford, Surrey, UK GU2 5XH
by precipitation with perchlorate or fluoroborate anions, affords clusters with
the stoichiometry M12:L18. These have the topology of a tetra-truncatddhe bite ability of ethylester and methylketone pendant arms of
tetrahedron (below), which has four triangular and four hexagonal faces. Tiatylcalix[4]arene derivatives (L and M) towards binding metal ions and the
resulting polyhedron has 12 vertices, with a metal ion at each vertex, and8-organization shown by these macrocycles, prompted structural studies of
edges, with a bridging ligand spanning each edge. Anions are located botlthair complexes with the environmentally relevant'Cand PB" ions. We
the center of the polyhedral cage, and in the spaces at the centers of the fatstermined the structures of (MeCN)Cd(L)(GIQMeCN (1), Pb(L)(MeCN)
The structure of this cluster is in remarkable contrast to the more well knoW@lO,), sMeCN_,H,O (2), (MeCN)Cd(M)(CIQ)2sMeCN 3) and
M2:L3 (triple helicates) and M4:L6 (adamantoid tetrahedral cages) which moRb(M)(MeCN)(CIQ)..MeCN (4) at 120 K by X-ray diffraction methods from
usually arise with bridging ligands of this type; the self-assembly requird9517 (1), 10969 (2), 14305 (3) and 10909 (4) reflections witks(I»2nd

controlled formation of 72 metal-ligand bonds. refined them to R1-values of 0.047 (1), 0.077 (2), 0.0361 (3) and 0.0335 (4).

All macrocycles adopt a slightly distorted cone conformation with a metal ion
Keywords: TETRAHEDRAL CLUSTERS SELF ASSEMBLY in the hydrophi_lic cavity_ and an acetonitrile_ solvent molecule in the calyx. In 1
COORDINATION CHEMISTRY and 3, at variance with most other calix[4]arene compounds, the MeCN

molecule enters the calyx with the cyanide end pointing inward to form a Cd-N
bond. There, the Gtlion is further coordinated to all eight calixarene oxygen
atoms in 1 and all but one carbonyl oxygen in 3. In 1 the ligand-to-cadmium
atoms conform the corners of a capped Archimedean square antiprism with the
N-atom at the capping site, while in (3) ds at the center of a distorted
triangular dodecahedral The lead complexes (2) and (4) show a quite similar
environment around the metal. ThéPlon is coordinated to the eight oxygen
atoms, which are at the corners of a tetragonally squashed cube. These results
strongly suggest the predominance of ionic interaction in the lower rim during
metal complexation in promoting the inclusion of a solvent molecule within the
calyx to form a molecular complex (positive allosteric effect).
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LAYER ASSEMBLY IN ALKALINE-EARTH DERIVATIVES OF SUPRAMOLECULAR STRUCTURES OF FOUR-COORDINATE
UNSATURATED DICARBOXYLIC ACIDS NICKEL BIS(TRIPHENYLPHOSPHINE) NITROSYL COMPLEXES
G. Diaz de Delgad®. Bricend T. GonzaleZ A. KiatphichitpongK.J. Haller

*Universidad De Los Andes Facultad De Ciencias Departamento De QuimicéSuranaree University of Technology School of Chemistry 111 University
Apdo. 40 La Hechicera MERIDA MERIDA 5251 VENEZUEL%Eentro de Avenue NAKHON RATCHASIMA 30000 THAILAND
Quimica, Instituto Venezolano de Investigaciones Cientificas (IVIC), Apartado
21827, Caracas 1020-A, Venezuela. The multiple phenyl-phenyl edge-to-face (ef) CafHattractive interactions of

the concerted sextuple phenyl embrace (SPE) give a sum of interaction energy
Alkaline-earth metal derivatives of unsaturated dicarboxylic acids frequentiufficient to make it a dominant supramolecular motif for triphenylphosphine
display layer structures. Extensive hydrogen bonding involving the carboxylgf€PP) complexes (Dance & Scudder, Chem. Comm. 1995, 1039)titlehe
groups, water molecules coordinated to the metal atom, and lattice watemplexes with the fourth ligand, X = isothiocyanato, azido, or chloro, while
provide links within the layers and play an important role in their assemblglosely related have quite different supramolecular structures. The primary
For example, tetraaquomesaconate barium(ll), [Bd{0s)(OHz)], (1), extended interactions in the isothiocycanato complex are SPE between adjacent
consists of two-dimensional rectangular grid layers, built up from the self-PP occurring in parallel chains alternating; d[P-P] = 7.087 A, colinearity =
assembly of zigzag chains of edge sharing {Ba@olyhedra linked by 176.9 and d[P-P] = 7.246 A, colinearity = 173.8PE. Chains are joined by
bridging, bidendate mesaconate anions. The polymer layers form a thrémir phenyl ring regions to form layers dominated by ef GyHinteractions.
dimensional network via hydrogen bonds between the coordinated wateryers are bound by nitrosyl-phenyl and phenyl-phenyl interactions. The
molecules and the oxygen atoms of the carboxylate groups. A similar assemtiyoro complex contains a benzene solvate which has one end inserted into the
is observed in the structure of tetraaquobis(hydrogen maleate) barium()eft of an Ni(bis-TPP) fragment located on a pseudo 2-fold axis utilizing one
[Ba(CsH304)(OHy)] (2). complex-to-benzene ef and one benzene-to-complex ef interaction to each of
However, in the structure of [B&sH.04)(CsH3s04)(OH,)] 5H,0 (3), a barium the TPP ligands. Eight additional ef interactions form the central region of the
maleic acid complex obtained in the same experiment as compound (2), taeity and the chloro and nitrosyl ligands of another molecule cap the cavity.
layers are further apart because they are separated by lattice water moleclitess, the benzene molecule, able to form considerably more1C-H
and by hydrogen maleate anions. In the Ca and Ba itaconates prepared sdrflaractions, becomes the major supramolecular link in the structure. The
the interactions between layers are of the Van der Waals type. These and oshertest intermolecular P-P distances in the azido complex are 7.411 A and
structures will be discussed in detail. 7.825 A with colinearities of 86°%and 117.7, thus not SPE. The strongest
This work was supported by CONICIT-Venezuela through grant LABnonbond is a 2.493 A intramolecular C:N interaction to the lone pair on the
97000821. Part of this work made use of the MRIUilifas, supported by the N bonded to Ni destroying the pseudo three-fold symmetry of one TPP, while

National Science Foundation under Award No. DMR00-80034. another strong intramolecular C=N interaction to the azido ligangl cloud
involves the other TPP, thus disrupting both possibilities to form SPEs. The

Keywords: DICARBOXYLIC ACIDS BA CARBOXYLATES LAYER azido ligand is also involved in intermolecular nonbonded interactions. Thus,

ASSEMBLY as the strongest hydrogen bond acceptor, the azido ligand becomes the most

important determiner of the supramolecular structure.
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