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Two neptunium molybdate compounds with outersphere guanidinium cations (HGuan+ = C(NH2)3
+) have been synthesized. The 

compounds contain simultaneously dioxocations of hexavalent (NpO2
2+) and pentavalent (NpO2

+) neptunium.
Crystallographic data:
(HGuan)3[(NpVO2)(NpVIO2)(MoO4)3(H2O)]∙3H2O: a = 12.3393(3), b = 12.9270(3), c = 17.3818(3) Å, β = 99.249(1)º, V = 

2736.53(10) Å3, sp. gr. P21/n, Z  = 4, R1 = 0.0298.
(HGuan)3[(NpVO2)(NpVIO2)(MoO4)3(H2O)]∙H2O: a = 11.3515(18), b = 11.7584(18), c = 19.030(3) Å, V = 2540.1(7) Å3, sp. gr. 

P212121, Z = 4, R1 = 0.0229.
Both compounds contain anionic layers [(NpVO2)(NpVIO2)(MoO4)3(H2O)]n

3n-, guanidinium cations and crystallization water mol-
ecules are placed between the layers. Three crystallographically independent molybdate-ions are tridentate-bridging between three 
neptunium atoms. The atoms of penta- and hexavalent neptunium occupy separate positions and have the same coordination number 
7, but differ significantly by Np-O distances. The Np-O distances in dioxocations of hexavalent neptunium are from 1.755 to 1.770 
Å, in dioxocations of pentavalent neptunium - from 1.823 to 1.852 Å. The Np-O distances for O atoms of molybdate-ions in the 
equatorial plane of dioxocations are from 2.321 to 2.406 Å for hexavalent and from 2.415 to 2.461 Å for pentavalent neptunium. 
The water molecule in both cases is coordinated to Np(V) atom.

In earlier studied1 mixed-valence neptunium compound Na6[(NpVO2)2(NpVIO2)(MoO4)5]∙13H2O the atoms of penta- and hexava-
lent neptunium also occupy separate positions, but in chloride compound Cs7[(NpVO2)(NpVIO2)2Cl12] – the same position2.
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