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Werner Massa*, Jiirgen Pebler, Heinrich Lass and Stefan Drueeke 

Fachbereich Chemie der Universitit Marburg, Hans-Meenvein-Str., D-3550 Marburg 
(F.R.G.) 

The formation of linear chain structures with octahedral 
[MnF,] or [M~(H~o),F~] groups sharing trans vertices is favo- 
rized by the Jahn-Teller-effect of the da-high-spin configura- 
tion of Mn(II1). Fluoromanganates(II1) of this structure type 
are promising models for the study of one dimensional magnetic 
superexchange interactions. 

The 'trans-chain' structures of two alkali fluoromangana- 
tes have been determined: 

Na,MnFS: space group P21/c, Z = 4, a = 7.719, b = 5.236, 
c = 10.862 A, 8 = 108.99'. R = 2.3% for 1679 reflections[l]. 
Strongly elongated [MnF,] octahedra (Mn-Fax: 2.11, Mn-Feg: 
1.85 A) are trans connected to form infinite kinked chains 
(Mn-F-Mn: 132.5") and show ferrodistortiv order: as usual, all 
the elongated bonds point at the chain direction. 

m,.H,G: space group C2/c. Z = 8, a = 13.891, b = 6.212 
c = 10.484x, 8 = 104.74', R = 3.7% for 833 reflections, iso- 
typical to RbMnF,.H,O c21. Elongated [MnF6] octahedra (Mn-Fax: 
2.14, Mn-Fe 

7 
: 1.84 A) alternate in a trans-chain with [Mn(H,O), 

F4] groups Mn-0: 2.15, Mn-Fbridge: 1.92, Mn-Fterm: 1.79 A). 
The order of the distorted octahedra is antiferrodistortiv. 

The structural relationships within two families of octa- 
hedral trans-chain compounds - deriving either from a tetrago- 
nal or a pseudohexagonal rod packing model - can be described 
via group-subgroup relations between the space groups. 

The temperature dependence of the magnetic susceptibili- 
ties of these two compounds as well as of the related linear 
chain comvounds SrMnF.. .H20 and BaMnF5.HzO[31 or (NH,),MnF,[4] can 
be interpreted on the-basis of theoretical calculations per- 
formed for short-range antiferromagnetic interactions within 
the trans-chains. 

The antiferromagnetic coupling even in the case of the 
antiferrodistortively ordered chain of KMnFI.H,O, where the 
G- and rr-interactions are antagonistic, suggests the domi- 
nance of w-interactions at the low bridge angle of 137.7'. 
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