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The Reaction of Dimethylamidotrihydroborate (1 - ) 
with Diborane. A New Synthesis of 
u-Dimethylaminodiborane 

Sir: 

The recent study of the basicity of sodium dimethyl-
amidotrihydroborate(l - ) , Na(CH3)2NBH3, by Gilje and 
Ronan1 prompts us to report our findings on the chemistry 
of this material. We have compared (CHj)2NBH3

- and 
its isoelectronic counterpart trimethylamine in their 
behavior toward diborane. It is well known that tri­
methylamine reacts with diborane to produce trimethyl-
amine-borane,2 a symmetrical cleavage product;3 unlike 
trimethylamine, Na(CH3)2NBH3 reacts with diborane in 
diglyme (diethylene glycol dimethyl ether) to generate the 
unsymmetrical cleavage products u-dimethylaminodi-
borane and sodium tetrahydroborate in good yield. 

(CHs) 2NBH 3 - + B 2H 6 -* n - (CH 3 ) 2 NB 2 H s + BH 4 " 

The Na(CH3)2NBH3 was prepared by the reaction of 
dimethylamine-borane with sodium hydride in mono-
glyme (ethylene glycol dimethyl ether) and isolated by 
precipitation with dioxane to form Na(CH3)2NBH3 • 0.5-
C4H8O2 .4 In a typical experiment a 500-ml reaction ves­
sel was charged in a dry nitrogen atmosphere with 1.328 g 
(10.60 mmoles) of Na(CH3)2NBH3 • 0.5C4H8O2 and 8 ml 
of dry diglyme, transferred to the vacuum line, and 
evacuated. The vessel was cooled to - 196° and a 17.50-
mmole sample of diborane was condensed in. The bulb 
was sealed, removed from the vacuum line, and warmed 
to room temperature with intermittent swirling of the 
solution. After 20 min, the vessel was opened to the 
vacuum line, and all volatile materials were distilled 
through a trap maintained at -45° into a trap at - 196°. 
Complete separation of the more volatile products from 
diglyme required repeated fractionation through the — 45° 
trap, and for this reason the amount of solvent employed 
should be kept to a minimum. The u-dimethylamino-
diborane was separated from the liberated dioxane by 
fractionation through a -78° trap and from the excess 
diborane by distillation into a -112° trap. The u-
dimethylaminodiborane was identified by comparison of 
its gas-phase infrared spectrum with that reported in the 
literature5 and by its characteristic vapor pressure of 
101 mm at 0°.6 The presence of sodium tetrahydro­
borate was confirmed by an x J B nmr spectrum7 of a mono-
glyme solution of the solid material remaining in the 
reaction vessel. Recovered in this experiment were 
8.72 mmoles of diborane, implying a loss of 8.78 mmoles, 
and 6.65 mmoles of u-dimethylaminodiborane, a yield 
of 63% based upon Na(CH3)2NBH3 • 0.5C4H8O2. 

Yields of pure u-dimethylaminodiborane as high as 
80% can be attained when more diglyme is used, but this 
is offset by the tedious separation of the product from the 
solvent. Yields are generally higher if at least a 50% 
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excess of diborane is employed. For preparative pur­
poses the actual isolation of Na(CH3)2NBH3 is un­
necessary, and a diglyme solution of this material, sep­
arated from excess sodium hydride, may be directly 
treated with diborane to give satisfactory yields of u-
dimethylaminodiborane. 

We have also compared the 11B nmr spectra of (CH3)2-
NBH 3

- and dimethylamine-borane to determine the 
effect of removing the NH proton on the chemical shift 
and coupling constant. The spectrum of Na(CH3)2-
NBH3 • 0.5C4H8O2 in monoglyme consists of a quartet 
with / = 84 Hz and S +14.7 ppm relative to (C2H5)2-
OBF3 (internal capillary). The spectrum of dimethyl­
amine-borane in monoglyme obtained under identical 
conditions shows a quartet with / = 95 Hz and 8 +13.5 
ppm. Although the chemical shift of dimethylamine-
borane determined in this work is not in exact agreement 
with the published value of +14.2 ppm,8 there is no doubt 
concerning the coupling constants and the relative upfield 
shift of the (CH3)2NBH3" quartet compared to dimethyl­
amine-borane. The removal of the NH proton from 
dimethylamine-borane causes a redistribution of elec­
tronic charge resulting in a slight increase in shielding at 
the boron nucleus and the CH protons, which is reflected 
in a similar upfield shift of 1.3 ppm1 for the methyl 
resonance in the proton spectrum. It is interesting to 
note that the decrease in 11B-H coupling upon removal 
of the NH proton from dimethylamine-borane is par­
alleled by a similar decrease in 13C-H coupling when the 
NH proton is removed from the trimethylammonium ion. 
The 13C-H coupling constants for trimethylammonium 
ion and trimethylamine are 1449 and 131 Hz,x ° respectively. 
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The Supposed Reduction of 
Nitrogenpentaammineruthenium(II) Salts 
by Sodium Borohydride 

Sir: 

We have reported1 '2 that nitrogenpentaammineru-
thenium(II) salts, [Ru"(NH3)5N2]X2, are reduced by 
sodium borohydride, yielding up to one molecule of 
ammonia per molecule of nitrogen in the complex. 
Recent experiments by Shilov and coworkers3 and by 
Chatt and coworkers4 using N15-labeled nitrogen have 
indicated that no reduction takes place. Further experi-
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