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In consistence with other authors we established that 
the characteristic signs attributed to the charge ordering 
(CO) and orbital ordering (OO) in the parent manganites 
Bi0.5Ca0.5MnO3 and Bi0.5Sr0.5MnO3 appear at TCO ≈320 K and 
TCO ≈ 525 K, respectively [1]. We investigated the magnetic 
ordering and CO/OO phenomena with respect to temperature 
and chemical doping in Bi0.25R0.25AA0.5MnO3 (R = La, Nd, 
Ho, Er, Tm) (A-site doping [1-3]) and Bi0.5AA0.5FexMn1-xO3 
(B-site doping [4-6]), where AA stands for Ca or Sr. For 
both sets of Bi-based manganites prepared as polycrystalline 
powders by controlled solid-state reaction we correlated the 
structural findings from high-resolution X-ray and neutron 
powder diffraction with results for transport and magnetic 
properties. At 295 K Bi0.25R0.25Ca0.5MnO3 are in paramagnetic 
phase of small monoclinic distortion allowing for structural 
description in orthorhombic Pnma symmetry. A significant 
anisotropic distortion of the MnO6 octahedra occurs in 
the characteristic manner associated with the particular 
orbital order of manganese ions at half doping level. The 
findings corroborate the conclusion that the effective Bi3+ 
ionic radius in Bi-Ca manganites is close in value to that 
of Nd3+ indicating that the lone pair character of 6s2 Bi3+ 
orbitals is rather constrained than dominant. Except for 

Bi0.25La0.25Ca0.5MnO3 which undergoes a ferromagnetic 
transition at TC = 281 K followed by a transition to an 
antiferromagnetic state at lower temperatures, the rest 
compounds become antiferromagnetic. At 10 K the 
ground magnetic state of most Ca-Bi compounds could be 
acceptably described by the insulating antiferromagnetic 
CE ordering. The RT cell parameters of Bi0.5Ca0.5FexMn1-

xO3 (0 ≤ x ≤ 0.6) change monotonously with increasing 
x. The compounds are antiferromagnetic with TN which 
decreases with increasing Fe-substitution. For x ≥ 0.1 
the antiferromagnetism is accompanied by a weak 
ferromagnetism. The CO-OO order in the neat form is 
suppressed at very low Fe-substitution (x ≤ 0.05). Room 
temperature diffraction data of Bi0.5Sr0.5FexMn1-xO3 (0 ≤ x < 
1.0) show that the crystal structure is orthorhombic for x ≤ 
0.3 and cubic for x > 0.4. Unit cell volume increases with 
x. The charge/orbital order was observed for the compound 
without Fe. The magnetic state of the compounds with 
different Fe-content changes from paramagnetic to weak 
antiferromagnetic below TN, in the range 116 K - 155 K. All 
Ca-Fe and Sr-Fe compounds are semiconductors between 
100 K and 600 K and there was no magnetoresistivity effect 
in fields up to 7 kOe. 
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The (S)-4-alkoxycarbonyl-2-azetidinones are optically 
active β-lactam derivatives of aspartic acid, which are 
used as precursors of carbapenems-type antibiotics and 
poly-β-aspartates. The crystal structures of three (S)-
4-alkoxycarbonyl-2-azetidinone with alkyl chains with 


