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Elimination of BH3 from (MeOCH2CH20Me)U(BH4)4 affords the title compound, the structure of which has been 
determined. 

Synthesis of d-transition metal hydrides from the correspond- 
ing borohydrides is classical;' this reaction is, in certain cases, 
impeded by the concomitant reduction of the metal ion. 
Hydride complexes of uranium, which are very rare, have 
been obtained from alkyl2 or amide3 uranium derivatives. It 
seemed to us that it would be interesting to prepare uranium 
hydrides from the stable LU(BH4), compounds. We have 

(dme = MeOCH2CH20Me) undergoes BH3 elimination to 
give the hydride bridged dimer { (dme)U(BH4)3(p-H)}2 (2). 
Here we describe the synthesis and the X-ray crystal structure 

Addition of dme (0.4 ml) to a solution of U(BHq)44 (150 mg) 
in toluene (20 ml) gave immediately and quantitatively the 
adduct (1) which was recrystallized from toluene-pentane and 

Me 

Me Me 
found that the dimethoxyethane adduct (dme)U(BH4)4 (1) (i) ( 2 )  2 

of (2). 
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Figure 1. The X-ray crystal structure of (2). Some important distances 
(A) and angles c): U-0(1) 2.53(2), U-0(2) 2.47(2), U-B(l) = 
U-B(2) 2.64(4), U-B(3) 2.53(6); O(l)-U-O(2) 65.1(6), O(1)-U- 
B( 1) 93.4( 8), B( 1)-U-B(2) 105( 1) , B(2)-U-0(2) 96( 1), B( 3)-U-B(2) 
97(1), B(3)-U-0(1) 84(1), B(3)-U-B 1) 103(2), B(3)-U-0(2) 78(2); 
U'-U-B(3) 159; the U atom is 0.1 L from the 0(1)0(2)B(l)B(2) 
plane on the B(3) side. Primed atoms are related to unprimed atoms 
by the symmetry centre. 

isolated as pale green crystals. The 1H n.m.r. spectrum of (l)? 
shows two inequivalent pairs of borohydride ligands; the low 
field signal is assigned to the BH4 groups which are mutually 
trans in an octahedral configuration.5 Thermal decomposition 
(150°C; 1 h) of (1) [prepared from 140 mg of U(BH4),] in 
toluene (20 ml) gave a bright orange solution and dark red 
crystals (90 mg) the elemental analysis of which indicated the 
formula {(dme)U(BH4)3}, (3); the insolubility of (3) in usual 
organic solvents suggests a polymeric structure. 

The reduction of the uranium(Iv) tetraborohydrides into the 
corresponding U(BH4)3 derivatives6 reflects the ready accessi- 
bility of the uranium(II1) oxidation state.7 However, the 
uranium(1v) hydride (2) could be synthesized by heating a 
solution of (1) in toluene at 110 "C during 1.5 h. The pale 
orange mixture thus obtained was dried in vucuo and the 
residue was extracted with toluene, leaving a small quantity of 
a tan insoluble product, presumably a uranium(II1) species. 
Green crystals of (2) were obtained by crystallisation from 
toluene-pentane (ca. 50% yield). In a separate experiment in 
the presence of PPh3, formation of the adduct PPh3-BH3 was 
observed (by n.m.r.).$ That (2) is an intermediate in the 

t Complexes (1)-(3) gave satisfactory elemental analysis (C,H,B). 
1.r. Y (Nujol) (1): 2490, 2200, 2140, 1155, 1085, and 1025 cm-1; (2): 
2480,2210,2140,1195,1170,1095, and 1035 cm-1. N.m.r. 6 (60MHz; 
-60 "C; [2H8]toluene) (1): 597 (8H, br. , W, 370 Hz, trans BH4), -46.2 
(4H, s, CH2), -61.1 (6H, s, CH3), -94.3 (8H, br., W* 175 Hz, cis 
BH4); (2): 752.6 (4H, br., W, 530 Hz, B3H4), -31.6 and -52.3 (2H 
and 2H, s, CH2), -62.8 (6H, s, CH3), and -121.3 (8H, br., W+ 140 
Hz, B1H4 and B2H4). Numbering of B atoms is as in Figure 1. 

$ Identification by comparison with an authentical commercial 
sample. 

reduction of (1) was confirmed by its thermal conversion into 
(3) (toluene; 150 "C).  The 1H n.m.r. spectrum? indicates that 
(2) is derived from (1) by replacing one of the two trans BH4 
groups by a hydride ligand; the latter, however, was not 
observed.3 

Crystals of a toluene solvate of (2) suitable for X-ray 
diffraction were obtained from toluene; the dimeric structures 
is shown in Figure 1. The difference map around the symmetry 
centre of the dimer shows some electron density (ca. 4 e A-3) 
which impeded the localisation of the bridging hydrides. This 
spurious peak, the intensity of which is slightly dependent on 
the absorption correction, could not be satisfactorily 
explained. The U-B distances are characteristic of tridentate 
BH4- ligands.1 The distance between the uranium atoms (4.12 
A) is similar to that found between the thorium atoms (4.00 A) 
in { (C5Me&ThH( F - H ) } ~ . ~  The U-U' vector is perpendicular 
to the plane defined by 0(1),  0(2),  B(1), and B(2); this plane 
is the equatorial plane of the monomeric unit in a pseudo- 
octahedral configuration with the B(3)H4 and the hydride 
ligands at the apices. 
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