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system. The crystal structure was determined by single crystal
X-ray diffraction (Xcalibur diffractometr, CCD detector, Mo Ka
radiation). The structure belongs to TbFe, structure type (space group
R-3m, a = 5.5900(8) A, ¢ = 13.684(3) A), which is deformed variant
of MgCu, structure type.

[1] M.V. Dzvevenko PhD thesis, Ivan Franko National University of Lviv,
2006. [2] F. Weitzer, P. Rogl. Journal of the Less-Common Metals, 1990, 167,
135-142.
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N-Salicylideneanilines,  Schiff  bases  synthesized from
salicylaldehydes and anilines, are well known to exhibit photochromism
both in solution and in the solid state. The photochromic
salicylideneanilines usually take “enol forms” with pale-yellow color
in crystals, change to meta-stable photoproducts “trans-keto forms”
with red color by irradiation of ultraviolet light (Fig 1). The red color
erases by irradiation with visible light or by thermal fading in the
dark. The structure of the photoinduced colored species, of N-3,5-
di-tert-butylsalicylidene-3-nitroaniline (1), as shown in Fig. 2, was
analyzed by X-ray using two-photon excitation, and showed pedal-like
structural change around the —C=N— bond during the reaction.!"! This
reaction begins with a hydrogen atom transfer from hydroxyl group to
the nitrogen of the imine, and followed to the pedal motion. Previous
X-ray study cannot find the hydrogen atom of the trans-keto form
because the population of the photoproduct is only 10% in the single
crystal. However, such a hydrogen atom or proton transfer is one of the
important phenomena in chemical reactions and is a key role to make
clear the whole reaction mechanism. To observe the hydrogen atom
transfer clearly, we chose powdered sample with more surface area for
light irradiation, and carried out the neutron diffraction measurement
at iIMATERIA (Ibaraki Materials Design Diffractometer), a time-of-
flight neutron powder diffractometer, at BL20 in Materials and Life
science Experimental Facility of J-PARC. We prepared a long-lifetime
derivative, N-3,5-di-fert-butylsalicylidene-3-carboxyaniline (2) with
irradiated using high pressure mercury lamp at -10 deg., and sealed
into the vanadium cell. The neutron powder diffraction measurement
conditions are as follow: the accelerator beam power is about 220 kW,
the pulse repetition is 25 Hz, the range of wavelengths is about 0.2~7
A’, the measurement temperature is 173 K. We will present the detailed
data statistics of the preliminary powder neutron diffraction analysis
including the data processing and the structural refinement.
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Fig. 1 Reaction mechanism of the potochromism of N-Salicylideneaniline
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Fig. 2 Structures of N-Salicylideneaniline derivatives (1) and (2).

[1]7J. Harada, H. Uekusa, Y. Ohashi, J. Am. Chem. Soc., 1999, 121, 5809-5810.
[2] K. Johmoto, A. Sekine, H. Uekusa, Y. Ohashi, Bull. Chem. Soc. Jpn., 2009,
82, 50-57.
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The functionilisation of olefins from petroleum sources to
aldehydes through the process of Hydroformylation is of great
industrial importance. High selectivity for the desired isomer of the
aldehyde can be kinetically manipulated by variation of the ligands and
process conditions. In rhodium systems, it is known that the presence
of phosphine ligands give way to more active, highly selective catalysts
reacting under milder reaction conditions [1].

Iridium compounds are often used as model complexes, since Ir(I)
and Ir(III) complexes with similar ligand sets to those proposed in
rhodium chemistry, tend to behave in the same way and are isolated more
readily than the rhodium analogues.
Ligand effects in model iridium
systems containing tertiary phosphine
and  diphosphinoamine  ligands
are investigated to determine the
importance of electronic factors and
steric crowding from the phosphine
based ligands for manipulating the
reactivity of the Ir(I) centre [2].

In the present investigation,
characterisation  and structural
evaluation of different complexes and
intermediates [beta-diketonato ring
opened example shown below], will
be presented.

[1] J.A. Osborn, G. Wilkinson, J.F. Young, Chem. Commun. 1965, 17. [2] A.
Roodt, G.J.J. Steyn, Journal of Organomet. Chem. 1997, 536-537, 197-205.
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Little is known regarding the structure and properties of techne-
tium oxides. This is mainly due to the absence of any naturally occur-
ring Tc isotopes and the radioactivity of those available [1]. Tc oxides
are important since *Tc is found in nuclear waste and has a long half-
life (2.13 x 10° yr). Tc is a 4d element, and like its lighter analogue Mn
a 3d element it can adopt a number of oxidation states. 3d oxides are
generally, but not always magnetic, while 4d and 5d oxides, with their
more spatially extended d-orbitals tend not to be magnetic although
SrRuO; [2] is a notable exception.

Here we have combined synchrotron X-ray and neutron diffraction
to examine the structure of CaTcO;, SrTcO, and Pb,Tc,0, . The only
previous report on these materials was by Muller, White and Roy in
1964 [3]. They reported the existence of these materials and suggested
the CaTcO, and SrTcO, were orthorhombic whereas the Pb,Tc,0, ; was
reported as being pyrochlore. This earlier work concentrated on syn-
thesis hence little is known about these three compounds and there has
been no study of their structures or magnetic properties.

We found that CaTcO, and SrTcO; both adopt a distorted
perovskite structure with G-type antiferromagnetic ordering with
surprisingly high Neel temperatures, ~ 800 K for CaTcO, [4] and
~1000K for SrTcO; [5]. The Pb,Tc,0,, was found to be a pyrochlore
of stoichiometry of Pb,Tc,0O,. and did not exhibit any magnetic
properties. Variable temperature diffraction results indicated that
the CaTcO, does not undergo any structural transitions below 1000
K though magnetostriction was observed. SrTcO; underwent the
following structural transitions Pnma -390K- Imma -625K- [4/mcm -
800K- Pm3m. Rietveld refinements demonstrated that the magnetism
in SrTcO, persisted to the cubic phase. The Pb,Tc,0 ¢, sample did not
undergo any structural transitions and is similar to Pb,Re,0, rather
than the analogous ruthernates which display oxygen vacancy ordering.
Displacive disorder of the Pb cations was evident from the Rietveld
refinements with X-ray absorption measurements indicating the the
valence of the Tc is greater than 4.0.

The discovery of these unexpectedly high magnetic ordering tem-
peratures could open new frontiers in the relation of magnetism and
properties of heavy transition metal systems.

[1] E. Deutsch, K. Libson, S. Jurisson, L.F Lindoy, Prog. Inorg. Chem. 1983,
30, 75-139. [2] J.J. Randall, R. Ward, J. Am. Chem. Soc. 1959, 81, 2629-2631.
[3] O. Muller, W.B. White, R. Roy, J. Inorg. Nucl. Chem. 1964, 26, 2075-2086.
[4] M. Avdeev, G.J. Thorogood, M.L. Carter, B.J. Kennedy, J. Ting, D.J. Singh,
K.S. Wallwork, J. Am. Chem. Soc, 2011, 133, 1654-1657. [5] E.E. Rodriguez, F.
Poineau, A. Llobet, B.J. Kennedy, M. Avdeev, G.J. Thorogood, M.L. Carter, R.
Seshadri, D.J. Singh, A.K. Cheetham, Phys. Rev. Lett. 2011, 106, 067201.
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Fluorine containing organic substituents are currently used to gain
control on the solid state supramolecular organization of both organic
and inorganic materials [1]. The introduction of CF; groups adequately
positioned on the rigid core of a molecule, could be sufficient to provide
fluorine-fluorine interactions able to modify, in absence of other strong
interactions like hydrogen bonding, the packing motifs in the structure
of crystalline materials. Moreover, segregation effects of fluoro-
aliphatic groups, in terms of micro-segregation of hydrophilic versus
hydrophobic parts of molecules, is a specific tool for the generation
of layered and/or columnar structures, which are tailored solid state
organizations able to generate specific properties in molecular
materials [2]. We have recently used this approach in the generation of
new cyclometalated complexes, molecular materials of great interest
as a result of their photophysical and mesogenic properties [3]. In
particular, fluorine substitution proves to be a useful strategy in the
promotion of different and enhanced photophysical properties as well
as phase-segregated structures favorable for the appearance of columnar
mesomorphism, due to the delicate balance between incompatible parts
of the molecules, in acetylacetonate and hexafluoro-acetylacetonate
cyclopalladated and cycloplatinated complexes [4, 5].

In this communication, the use of fluoroaliphatic groups on both
the cyclometalated and the ancillary ligands in novel palladium(II)
and platinum(Il and IV) complexes, is illustrated with the intention of
providing evidence that the ‘organic fluorine’ can be used to drive the
solid state supramolecular organization of new crystalline molecular
materials and their thermal and photophysical properties. In the case
of the Pt(IV) derivatives,- bearing as C"N cyclometallating species
the 2-phenylpyridine ligand,- the effects of the variation between
aliphatic and fluoroaliphatic ancillary ligands, and the intermolecular
interactions eventually introduced by the fluorine atoms, will be
discussed in relation with other possible halogen bonding due to the
presence of the halides axially coordinated to the metal centre.

[1]D. T.N. Chopra, G. Row CrystEngComm 2011, 13,2175-2186;[2] O. Jeannin,
M. Fourmigué Chem. Eur: J. 2006, 12,2994-3005; [3] M. Ghedini, 1. Aiello, A.
Crispini, A. Golemme, M. La Deda, D. Pucci, Coord. Chem. Rev. 2006, 250,
1373; [4] M. Ghedini, T. Pugliese, M. La Deda, N. Godbert, I. Aiello, M. Amati,
S. Belviso, F. Lelj, G. Accorsi, F. Barigelletti, Dalton Trans. 2008, 4303-4318;
[5] D. Pucci, 1. Aiello, A. Aprea, A. Bellusci, A. Crispini, M. Ghedini, Chem.
Commun. 2009, 1550-1552.
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from light-atom

Inflexible small molecules with strong structure-directing groups,
such as carboxylic acids, provide many examples of clathrate assemblies
with large unit cells, low space group symmetry and disordered
inclusion molecules. Similar to porous coordination frameworks, but
lacking metals with higher electron density, these samples provide
significant contemporary challenges for chemical crystallography.

We have recently solved the structures of a series of pseudo-
polymorphs (differing in degree of solvation) with large Z’ values from
an unassuming small molecule comprised of less than 40 carbon and
oxygen atoms. These structures presented problems that were at last



