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Abstract 

The synthesis and characterization of A(N,), [Na(lS-crown-611 [A(N [A(N,)A][BPh,], [Na(l& 
crown-6)][A(N3)A] and A( [A = (C,H,SiMe&J] are reported. 

Metallic and organometallic azide complexes have been extensively studied and 
a variety of original structures and reaction types have been discovered [l]. 
Although derivatives of the Main Group and d transition metals are numerous, 
only one azide compound of an f element, [Li(dimethoxyethane),l[Cp,Sm(N,)- 
SmCp,] (Cp = C,H,), has been so far described [2]. Here we report the synthesis 
and characterization of a series of triscyclopentadienyluranium azide compounds 
including mononuclear U *I* and U’” derivatives with terminal N, ligands, binu- 
clear U”‘-U’n and U’“-U’” compounds with 1,3-CL-azido-groups and the first 
mixed valence (U”‘-U I”) azido-bridged binuclear complex. 

The neutral uranium(W) azide complex (C,H,SiMe,),UN, (II) was synthesized 
by treatment of the cation I [3] with a slight excess of NaN, in tetrahydrofuran 
@I-IF) (Scheme 1); the reaction mixture was stirred at 20 ’ C for 1.5 h, evaporated 
to dryness, and the product was extracted in pentane and isolated as pale-brown 
microcrystals after crystallization from this solvent (88% yield). Similar reaction of 
(C,H,SiMe,),U (III) [4] in the presence of 1 equivalent of 18-crown-6-ether led to 
the formation of the red-brown anionic U”’ azido-compound(W), which was 
crystallized from toluene (90% yield). This was also obtained in almost quantitative 
yield by Na(Hg) reduction of II and could be reoxidized to II by TlBPh,. 

Preparations of the azido-bridged binuclear complexes V and VI were similar to 
those of II and IV, but employed 0.5 equivalent of sodium azide; not surprisingly, 
compounds V and VI were respectively transformed into II and IV in the presence 
of an excess of NaN,. The crystal structure of the anion [(C,H,SiMe,),U-N-N- 
N-U(C,H,SiMe,),]- (Fig. 1) resembles that of the samarium analogue [Cp,Sm- 
N-N-N-SmCp,]- [2] and reveals the 1,3-p-form of the linear azide ligand [5*]. 

* A reference number with an asterisk indicates a note in the list of references. 
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Scheme 1. Synthesis of tricyclopentadienyluranium azide compleltes, Cp’ = CsH,SiMe,. All reactions 
in THF at 20 o C. 

The orange-brown binuclear U lv-U1v derivative V was alternatively obtained in 
95% yield from an equimolecular mixture of I and II, whereas the red crystalline 
U”‘-U”’ compound VI was formed by mixing III and IV (72% isolated yield). 
Such a use of mononuclear azide complexes as ligands is, to our knowledge, 
unprecedented. 

It was of special interest to prepare the first mixed valence azido-bridged 
binuclear complex (C,H,SiMe,),UN,U(C,H,SiMe,), (VII). This was synthesized 
by several routes: a) from equimolecular mixtures of II and III, I and IV or V and 
VI, b) by Na(Hg) reduction of V and c) by oxidation of VI with TlBPh,. All these 
reactions afforded VII in almost quantitative yield, and the product was isolated as 
red microcrystals after the usual work-up and crystallization from cold pentane. 
Complex VII was reduced to VI by sodium amalgam and its oxidation as well as 
those of V and VI, by AgI, afforded a 1: 1 mixture of II and (C,H,SiMe,),UI [6]. 

The synthesis of bimetallic azido-bridged derivatives containing an f element 
and a d transition metal, and the reactivity and the magnetic properties of such 
compounds are under investigation. Complexes II-VII have been characterized by 
their elemental analyses (C, H, N, Si, Na, B) and their ‘H NMR spectra [7*]. 
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Fig. 1. ORTEP drawing of the centrosymmetric anion [(CsH,SiMe,)&J-Ns-U(CsH$iMe,),j-. The 
N(1) atom lies on an inversion centre and primed atoms are related by this centre. Selected bond 
distances (A) and angles (“) for one of two independent molecules: U(l)-N(2) 2.40(2), N(l)-N(2) 
1.19(2), u(l)-u(1’) 7.0868(l), U(l)-1 2.54(2), U(l)-2 2.542), U(l)-3 2.53(2); U(l)-N(2)-N(1) 160(l), 
N(2)-U(l)-1 98.9(7), N(2)-U(l)-2 101.9(7), N(2)-U(l)-3 94.6(6), l-U(l)-2 116.2(7), l-U(l)-3 118.0(7), 
2-U(l)-3 119.4(6). 1 is the centroid of the cyclopentadienyl ring 1, etc. 
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