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One strategy of synthesis concerns the use of rigid, chemically-stable, 
and usually large building blocks (the so-called Secondary Building 
Units – SBUs) to construct MOFs. This modular approach has been 
successfully employed to design remarkable structures [1]. Our research 
group has been actively working both in the preparation and study of 
coordination polymers and in crystalline phases of cyclodextrins (CDs) 
as remarkable examples of supramolecular host-guest systems for 
inclusion compounds.  Recently, we introduced a new concept [2]: a 
CD-based SBU, by including 4,4’-biphenyldicarboxylate into β-CD, a 
bridging ligand capable of forming porous MOFs.

Following our interest in preparing new SBUs, we present the study 
of the inclusion compound βCDPPNO, (PPNO = 4-phenylpyridine-N-
oxide) which was prepared by treating stepwise an aqueous solution 
of βCD with PPNO at 60 ºC. Two different phases were obtained: 
while phase II was obtained after 1 day of slow cooling to ambient 
temperature, phase I was obtained by slow evaporation of the solvent 
after several days. The two phases show diffraction patterns similar 
to models described in the review of Caira [3], which correspond to 
specific crystal packings of the hosts, and were ultimately confirmed by 
single crystal X-ray diffraction.  Phase I crystallises in the monoclinic 
C2 space group while phase II crystallises in the triclinic P1 space 
group. In phase I the cavities are aligned forming the so-called “channel 
packing”, and in phase II the host dimers form a supramolecular packing 
named “intermediary packing” in which the cavities are isolated from 
each other.  In both structures the guests are included in to the CD 
cavities. We serendipitously discovered that samples of phase II readily 
transform by at least two ways into phase I, but never the opposite: i) 
the milling of crystals of phase II for about one minute produces a phase 
I powder; ii) crystals of phase II transform into crystals of phase I in a 
few days. This latter phenomenon was monitored by X-ray diffraction: 
a specific crystal was indexed as belonging to phase II and two days 
later it was indexed as the lower crystallinity phase I.  

Two different phases of βCDPPNO were readily prepared, with 
the remarkable ability of fast conversion of one into the other. The 
use of either phase as SBU model for the synthesis of MOFs is the 
following step of the present work. 
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The structures of a number of 4- and 3-nitrophenyl 

carbomothioylalkylamides will 
be reported and the effect on the 
crystal packing of varying the 
position of the nitro-substituent 
and the length of the alkyl chain 
will be examined.  In each 
molecule intramolecular N—H…
O contacts effect the molecular 
conformations.  Centrosymmetric 
dimers resulting from N—H…S 
hydrogen bonds dominate the crystal packing. These are augmented by 
a variety of C—H…O(S) contacts that vary with the substitution in the 
benzene ring and the length of the alkyl chain.
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Synthesis and characterization of porous metal organic frameworks 
(MOFs) has prompted considerable interest because of the possibility 
for designing networks, where both pore size and physical/chemical 
properties can be manipulated by suitable selection of the basic 
components. Several synthetic pathways have been exploited for MOF 
construction. Significant interest has arisen in organic and coordination 
chemistry for the design and synthesis of novel coordination polymers 
with ligands generated in situ at relatively low temperatures.

In this work, we have chosen DMF as solvent in the solvothermal 
synthesis, of metal-organic framework compounds in the system Zn- 
Cd- Ni-OAc with different dicarboxylate acids. It is known that during 
solvothermal synthesis DMF decomposes to formate ions which are 
easily incorporated in MOF’s [1], [2]. Thus we investigated the effect 
of the temperature variation of this decomposition on MOF structure 
generation.

The obtained MOFs are characterized by single-crystal X-ray 
diffraction, X-ray powder diffraction, TG analyses and IR spectroscopy 
analyses. Preliminary X-ray single crystal diffraction results show that 
at least two different types of structures may be produced in function of 
the temperature. The Zn- and Cd- structures crystalizes in the hexagonal 
R-3c, with respective parameters of a = 8.1901(6), c = 22.151(7) 
Å and a = 8.5112(4), c = 23.015(6) Å. The Ni- crystallizes in the 
monoclinic C2/m with a= 14.1421(7) 
b = 16.5006(4) c = 6.7254(2) Å β = 
109.096(4). The Zn and Cd structures 
could be considered as isotypical. The 
difference in the unit cell parameters 
of Zn and Cd MOFs is explained 
by the difference of coordination 
capability of the cations. In contrast, 
even though Ni also coordinates 
octahedraly its structure consists 
of a mixture of Ni-O and Ni-O/N 
octahedra (Fig. 1). 
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