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The X-ray crystal structure of [Me,Ga(‘BuNH,),]Br (1) has been determined. The compound was 

prepared in a 51% yield via the reaction of t-BuNH, with Me,GaBr in Et,0 solution. The solid state 

of 1 consists of [Me2Ga(‘BuNH2)2]f cations and bromide anions. The gallium cation adopts a highly 

distorted tetrahedral geometry with Me(l)-Ga-Me(2) and NW-Ga-N(2) angles of 121..5(5) and 

95.6(3)“, respectively. 

In 1933, Kraus and Toonder reported the preparation of a diammoniate of 
dimethylgallium chloride [l]. No structural details were available at that time; 
however, several years later Coates [2] proposed an ionic formulation for this 
compound, [NH,][Me,Ga(Cl)NH,]. Following recognition of the formula 
[H,B(NH,),][BH,] for the diammoniate of diborane 131, Shriver and Parry 141 
postulated that the structure of the diammoniate of dimethyl gallium chloride is 
[Me,Ga(NH,),]Cl. The postulation of the existence of the cation [Me2Ga(NH,),]+ 
was supported by analogy with the ethylenediamine complex [Me,Ga(en)]Cl. 
Strong evidence for such an ionic formulation for the latter stemmed from a 
molecular weight determination and from the observation of facile metathesis 
reactions. Subsequently, convincing evidence has been presented for the presence 
of the cation [Me,Ga(H,O),]+ in acidic aqueous solutions [5]. The purpose of the 
present communication is to report the first definitive structural evidence for a 
solvated dimethylgallium cation. 

Dimethylgallium bromide (prepared in situ) was treated with two equivalents of 
‘BuNH, in Et,0 solution at 25°C. Removal of the solvent left a white residue of 
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Fig. 1. ORTEP view of 1. Hydrogen atoms are omitted for clarity. Selected bond lengths (A) and angles 

(“): Ga-N(1) 2.045(7), Ga-N(2) 2.034(S), Ga-Me(l) 2.00(l), Ga-Me(2) 1.97(l); Me(l)-Ga-N(1) 112.8(4), 

Me(Z)-Ga-N(1) 106.0(4), Me(l)-Ga-N(2) 102.0(4), Me(2)-Ga-N(2) 116.5(4), N(IbGa-N(2) 95.6(3), 
Me(l)-Ga-Me(2) 121.2(5). 

composition [Me,Ga(‘BuNH,),]Br which was recrystallized from hexane at 
-25°C *. Crystals of 1 suitable for X-ray diffraction were grown from a pentane 
solution which was held at -25°C for a period of three weeks. 

The X-ray analysis * * confirms that the solid state of 1 comprises an array of 
[Me,Ga(‘BuNH,),]+ cations (Fig. 1) and bromide anions. The shortest interionic 
contacts are those between Br- and the N-H protons (range 2.59-2.75 A). The 
Ga . . . Br distance is > 3.6 A and therefore falls outside the range anticipated for 

* 

** 

For 1: m.p. Sl-83°C. Anal. Found: C, 37.05; H, 8.42; N, 8.30. C,,H,,N,GaBr calcd.: C, 36.85; H, 

8.66; N, 8.59%. 

Crystal structure analysis of [Me,Ga(tBuNH,),]Br (1). Crystal data: C,,H,N,GaBr, M = 325.96, 

monoclinic, space group P2, /c, a = 9.113(2), b = 10.209(l), c = 17.323(5) .&, p = 104.94(2)“, I/= 

1557.21(6) A’. 2 = 4, DC = 1.352 g cmm3, F(OO0) = 676, ~(Mo-K,) = 42.95 cm-‘, h(Mo-K,) = 

0.71069 A. 

A block shaped colorless crystal (0.09X 0.15 X0.18 mm) was mounted in a glass capillary (0.5 mm 

diameter) under an inert atmosphere. The final lattice parameters were determined from 25 

reflections with 20 between 20 and 25” accurately centered on an Enraf-Nonius CAD4 diffrac- 

tometer. During the data collection, the intensities of three monitored reflections decreased by 
< 2%. No correction was applied. Data for 3017 unique reflections were input into the SHELX 

program system [12]. 
The position of the gallium atom was determined from a Patterson map and subsequent 

difference Fourier maps permitted the location of all non-hydrogen atoms. Refinement of all the 

atoms with isotropic thermal parameters converged at a conventional R value of 0.09. Treatment of 
the gallium, nitrogen and methyl carbon atoms with anisotropic thermal parameters led to the 

reduction of the R value by about 3%. Hydrogen atoms were placed in calculated positions (except 

for the amino hydrogens which were located from a difference map) and allowed to ‘ride’ upon the 

appropriate atom. 
Refinement converged at R = 0.056 and R, = 0.060 for 1607 reflections having F > 6a(F) using 

the weighting scheme, w = [(uF)* +0.000625F2]~‘. The largest parameter shifts in the final cycles 
of refinement were less than 0.01 of their estimated standard deviations. 



c3 

covalent interaction. The most surprising feature of the structure is the large 
C-Ga-C angles (121.2(5)“) in the cation. Previous studies have revealed that the 
C-metal-C angles in the unsolvated cations [Me,InlBr [61 and [Me,TllCl [71 are 
180”. The approach of two monodentate amine molecules (ideally at the tetrahe- 
dral angle) to a [Me,Ga]+ moiety is anticipated to result in a progressive decrease 
in the C-Ga-C angle from 180 to 109.5”. This might lead to the conclusion that in 
the case of 1, the approach of the amines along the reaction coordinate had been 
arrested. However, such a conclusion is not borne out by the Ga-N bond lengths. 
While there is no precedent for a cationic Sa-N bond length, it is noteworthy that 
the Ga-N bond length in 1 (2.039(8) A, equal within experimental error) is 
significattly shorter than those in other trialkylamine adducts: Me,Ga; N(‘Bu)H, 
2.12(l) A [S]), 2(Me,SiCHa),Ga. NMe,CH,CH,NMe, (2.241(9) A [9]) and 
Me,Ga * N,C,H,, (2.!38(9) A [lo]). On the other hand, the average Ga-C bond 
length in 1 (1.98(l) A) is very similar to those in the foregoing neutral amine 
adducts. The N-Ga-N angle in 1 is also of interest. Despite the steric bulk of the 
amine ligands, this angle is rather small (95.6(3)“). In part, steric repulsion between 
the amines is diminished by the adoption of a mutually tram disposition of the ‘Bu 
groups. In contrast to [‘Bu,Ga&-NHPh)], and ‘Bu3Ga . NH,Ph [ll], there is no 
evidence for close interactions between the N-H hydrogens and the gallium atoms. 

The ‘H NMR spectrum of 1 in C,D, displays resonances at 6 0.98 (s, 18H, 
‘Bu-N) and 6 0.19 (s, 6H, Me-Gal. The Me-Ga resonance for 1 is slightly 
deshielded in comparison with that reported for [Me,Ga(H,Ol,]+ (6 -0.30 [5b]; 
6 -0.26 [5d]). Finally, no spectroscopic evidence was found for solution equilibria 
such as that shown in eq. 1. 

[ Me,Ga(‘BuNH,),] Br + Me,GaBr(‘BuNH,) + ‘BuNH, (1) 
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