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the intralayer Mn-Mn distance. The magnetic ordering of 
the Mn layers along the c-axis is antiferromagnetic for the 
smaller value than the critic intralayer Mn-Mn distance 
or ferromagnetic for the bigger than that value [1 and the 
references therein]. Since the intralayer Mn-Mn distance 
of the SmMn2Ge2 compounds is very close to the critic 
distance, the multiple magnetic phase transitions are 
observed as a function of the temperature. Because of the 
multiple magnetic phase transitions, this compound is very 
good candidate to investigate the magnetoresistance and 
magnetocaloric effect.
SmMn2-xFexGe2 (x=0.05 and 0.1) and SmMn2-xCoxGe2 
(x=0.05 and 0.15) compounds are prepared by using arc 
melting under argon atmosphere. All compounds crystallize 
in ThCr2Si2-type tetragonal structure. The temperature and 
magnetic field dependence of magnetization are measured 
in an applied field up to 5 T between 10 and 350 K. 
The magnetocaloric effect-MCE is calculated by using 
Maxwell’s relation and Landau theory. Both calculated 
MCE values are good accordance. For the SmMn1.95Fe0.05Ge2 
and SmMn1.85Co0.15Ge2 compounds, the positive and 
negative MCE are observed. Resistivity measurements 
are performed by a four probe method as function of 
temperature (between 70 and 350K) and magnetic field (up 
to 7 T). The magnetoresistance effect is also observed at the 
metamagnetic transition. At TC

Sm, the magnetoresistance 
effect Δρ/ρ is about -%20 and -%12, respectively.
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Structure-magnetism relationship represents a long-lasting 
trend in the coordination chemistry. It is manifested by a 
number of magnetostructural J-correlations where the 
exchange coupling constant (J) is correlated with some 
structural parameters (bond angles in bridged complexes). 
Recently, a magnetostructural D-correlation has been 
proposed for Ni(II) complexes [1]. Within this contribution, 
a series of mononuclear Co(II) complexes has been 
synthesized and structurally characterized with the aim to 
correlate the zero-field splitting parameter (D) with the 
structural tetragonality of cobalt complexes. 
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Liquid crystals containing metal are called metallomesogen. 
It is a great interest to develop the metallomesogens because 
it is expected to show interesting physical properties such 
as electrical, magnetic and so on in addition to liquid 
crystallinity. The liquid crystalline ferrocene derivatives 
are one of the metallomesogens.  The structure of liquid 
crystalline phase may depend on that of crystal one. 
Therefore, it is important to analyze the crystal structure in 
order to understand the phase transition mechanism. 
In our laboratory, many structural studies on liquid 
crystalline 1,1’-di-substituted ferrocene derivatives have 
been performed. The results obtained reveal three different 
crystal types, “S” shaped [1], “U” shaped [2] and “Z” 
shaped [3] structures. Recently, structure analysis of liquid 
crystalline mono-substituted ferrocene derivatives, of which 
substituent is the same as that of the 1,1’-di-substituted 
ferrocene ones, has carried out. The result obtained shows 
that it is closely resemble in the half of the structure of 1,1’-
di-substituted ferrocene derivatives already analyzed [4]. 
In this study, the crystal structures of many other liquid 
crystalline mono-substituted ferrocene derivatives are 
determined by X-ray structure analysis. Using these 
results, correlation of the structures of  1,1’-di-substituted 
ferrocene derivatives with those of mono-substituted ones 
are discussed.  
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Platinum and rhenium–platinum solid solutions are used 
as effective catalysts in petrol reforming. The synthesis 
of such compounds by using double complex salts as 
precursors is widely applied. A Pt-Re phase diagram 
belongs to the peritectic type, the two-phase region at 


