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The crystal structures of nitridoferrates contain complex anions which
are isostructural to main group systems: I [Fe™N,,%]1/SiS,, [Fe"N;]¢-
/[CO317, [Fex"N,1°~ /[InyP, 1%, & [Fe,"N5°~ 1/“B.S;” and [Fe"N,]* ~ /CO,. The
nitridoferrate anions, moreover, satisfy ‘‘isosteric’’ principles, which is shown
by the respective sequence AB,/16e~, AB3/24e™, A,B,/32e7, A;B3/24e™ and
AB,/16e~. The number of electrons contributed from the transition element
is consistent with its oxidation state. The remaining d°/d® systems (Fe™/
Fe™) are disregarded in this consideration. A survey of the concept together
with structural details of the nitridoferrate anions which are known up to
now is given in Fig. 1.

The low oxidation state and the linear coordination of iron in the anions
[FeN,]*~ establish the bridge to the low valent nitridocobaltates and ni-
tridoniccolates, which also have a coordination number of two for the transition
elements. The crystal structure of Sr,{Li[CoN,]} [10] is an isotype of Liz[BN,]
[11] (approximately Li,{Li[BN;,]}) and contains linear anions [Co'N,]®>~ which
are isostructural and ‘‘isoelectronic” to [Fe'N,]*”. Infinite chain anions
LINiN,," "] are present in the crystal structures of the low valency nitri-
doniccolates (e.g. Ba[NiN] [12], Sry{Li3[NiN],} {13] and (BagN) [NiN]s [14]).

Acknowledgments
We wish to acknowledge the support of this study by the Deutsche
Forschungsgemeinschaft and the Fonds der Chemischen Industrie.

References

1 A. Gudat, R. Kniep, A. Rabenau, W. Bronger and U. Ruschewitz, J. Less-Common Met.,
161 (1990) 31.

*Contribution at the Tenth International Conference on Solid Compounds of Transition
Elements, Westfilische Wilhelms-Universitit Miinster (F.R.G.), May 21-25, 1991.

TAuthor to whom all correspondence should be addressed. Permanent address: Eduard-
Zintl Institut der Technischen Hochschule, Hochschulstr. 10, D-6100 Darmstadt, F.R.G.

0925-8388/91/$3.50 © 1991 — Elsevier Sequoia, Lausanne



L18

Compound, [Lit.]

Nitridoferrate-Anion/

” Isosteric” Relations

6+20+6=32(¢")

Sra{Li[FeaN3]}, (5]
Bap{Li[FepN3|}, [5]

SI(FellNg/2)251P)
4415+5=24(c)

HBZSSH ’lglb)
6+18=24(e")

Fe-N [pm]|
Li3[FeNg), [1] o [FellINg /93]
3+10+3=16(¢")
196 p--------- (ABg)------]
sisg, 7]
4+12=16(¢’)
(Ca3N)2[FeN3], (2] [FelTlNg6-
Bag[FeN3], 3] 173- 3+15+6=24(e")
Sr3[FeN3], (3] | ¢ G S (AB3)-- - - -
[cO3]?
4+1842=24(e¢")
Ca[FeNa}, [4] [FellyNg®
SrafFeNg), [4]*) 442048=32(¢")
183 femeemooooe (AgByg)---- -
190 [ingP4]%, [8]
:g;g%; 190

Lig|[FeN3], [6]
Sr[FeNy], [4]%)

185-
186

:

(FellNg]*-
2+4104+4=16(e")

CO9
4+12=16(c")

Fig. 1. Nitridoferrate anions and “isosteric” relations to main group systems.
*The crystal structure of Sry[FeN;] [4] contains the anions [Fe,N,]®~ and [FeN,]*~.
*The anion . [(FeNy»),°~) can be regarded as a section of the B,S; layer structure [5, 9].
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