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of metal–ligand interactions. Within our systematic 
study of the coordination chemistry of the substituted 
R-malonate ligands, we have observed that the flexibility 
and versatility of such ligands can produce a great variety 
of topologies. In this work, we present three copper(II)-
methylmalonate coordination complexes synthesized with 
the same co-ligand. However, [Cu(4,4’-bpy)2(Memal)
(H2O)]n.nH2O (1) is one-dimensional, whereas [Cu2(4,4’-
bpy)(Memal)2(H2O)2] (2) and {[Cu(4,4’-bpy)2][Cu(4,4’-
bpy)2(Memal)(NO3) (H2O)]}n.nNO3 .4nH2O (3) are 
three-dimensional (Memal = methylmalonate dianion 
and 4,4’-bpy = 4,4’-bipyridine). The role played by 
the methylmalonate ligand being different in the three 
complexes: in 1, it is a simple two-fold connector, in 2 it 
forms a (4,4) with the copper(II) ions and in the case of 3, it 
pillars a [Cu(4,4’-bpy)] (4,4) network. The flexibility of the 
Memal ligand is responsible for this versatility. The crystal 
structure of 3 was solved after realising that it crystallizes 
in the form of merohedral twins, with a tetragonal cell and 
P42/n space group. However, two areas can be identified 
within the crystal, they can be carefully separated to yield 
two crystals of orthorhombic cell and Pc21n space group, 
with inverted structure. Funding for this work was provided 
by the Spanish Ministerio de Ciencia e Innovación through 
projects MAT2007-60660, and “Factoría de Cristalización” 
(Consolider-Ingenio2010, CSD2006-00015). J.P. thanks 
the CSD2006-00015 for a postdoctoral contract. 
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Polar organic-inorganic crystal phases are known to 
be highly efficient non-linear optical materials [1]. 
Combination of inorganic and organic components provides 
mechanical and optical resistance, guarantees structural 
flexiblity and high nonlinear efficiency. Barbituric acid and 
barbiturate molecules, possesing suitable hydrogen bond 
donors and acceptors, seem to be valuable components in 
crystal engineering of materials with specific, programmed 
properties. Moreover there are already known barbituric 
acid derivatives which exhibit NLO properties [2, 3] as well 
as there is a possibility to design polar cocrystals comprised 
of barbituric acid and urea molecules [4]. Recently we 
have discovered the usage of barbituric acid and selected 
inorganic metal salts to form polar cocrystals. Among 
several crystal structures of metal barbiturates obtained, the 
cadmium barbiturate dihydrate (Iba2) and copper barbiturate 
trihydrate (Fdd2) - previously reported in the literature [5], 
are polar whereas the rubidium barbiturate monhydrate is 
centrosymmetric (P21/c). The obtained phases have been 
structurally characterised and compared. The recognised 
coordination polyhedrons form layers linked by barbiturate 
ions, with additional interactions via hydrogen bonds. The 
polar crystal structures can be considered as potential NLO 

materials. 
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Prussian blue analogues with Schiff bases ligand types are 
known to form a wide range of coordination compounds 
with transition metals [1,2], but only one structure of the 
heptanucelar mixed-valence iron complex formed of 
the {Fe(CN)6} core and six N-coordinated mononuclear 
precursors has been reported [3]. The crystal structures 
of four heptanuclear mixed-valence [Fe(CN)6{FeL}6] 
complexes were studied. Various triamines Schiff-
condensed with o-salicylaldehyde yielded pentadentate 
ligands L that form Fe(III) complexes [FeIII(L)Cl]. These 
precursors were used in assembling mixed-valence 
heptanuclear [{FeII(CN)6}{FeIII(L)}6]Cl2∙xH2O complexes 
bridged through the CN group.
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Two novel monomeric [Co(bdmpp)(ONO)2] (1), 
[Ni(bdmpp) (ONO)2] (2), (bdmpp=2,6-bis(3,5-
dimethylpyrazol)pyridine) complexes have been 
synthesized and characterized by single crystal X-ray 
diffraction analysis, elemental analysis, IR spectroscopy, 
UV-Vis spectroscopy and thermal analysis. Compound 1 


