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Synthesis of Trimethylboron from Boric 

 Anhydride or Borate* 

By Jun IYODA and Isao SHIIHARA 

(Received November 26, 1958)

 Many organoboron compounds have been 

prepared by the action of Grignard rea-
gents' on boron trihalides or esters of 
boric acid. But so far as is known, there 
is no report** on the synthesis of organo-
boron compounds from naturally occuring 
materials such as boric anhydride or 
sodium borate directly. Related reactions 
are concerned only with sodium hydride2)
at a temperature as high as 330℃ in an

autoclave. Recently, with progress in the 
study of organoaluminum compounds, 
many attempts have been made to utilize 
organoaluminum compounds in related 
reactions in place of Grignard reagents3,4). 
Previously we5) found that the silicon-

oxygen bond in polymeric form was 
cleaved and alkylated simultaneously with 
organoaluminum compounds. In the pre-
sent communication, this reaction was ap-
plied to boron-oxygen compounds and it 
was found that organoboron compound 
was obtained directly from inorganic boric 
anhydride or its salts in a good yield. 
 The reaction was carried out as follows. 

Methylaluminum sesquichlorides) (CH3)3 
Al2Cl3 was added to a boron compound in 
an inert atmosphere and the reactant was
refluxed at 150 to 170℃ for several hours,

and trimethylboron(b. p.-21.8℃)gener-

ated was caught by a dry-ice acetone trap. 
 The results obtained are shown in Table 
I. In the case of boric anhydride the 

yield of trimethylboron is especially good 
and almost quantitative but it is somewhat 
low in the case of borate. It is interesting 
to note that when the reaction was car-
ried out in isoamyl ether solution, no tri-
methylboron was produced. Also, by the 
use of methylmagnesium chloride in the 
same ethereal solution, no methyl-boron

 TABLE I 

REACTION OF METHYLALUMINUM SESQUICHLORIDE WITH BORON COMPOUNDS

* after eight days . 
** from 12 g . (0.5 mole) of Mg.

* Presnted before the Symposium of OrganosilIcon 

and Organometallic Compounds at Osaka, October 18, 
1958. 
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compounds were obtained. These results 
are explained as follows: both organo-
metallic compounds are stabilized by the 
etherate formation with ether, and con-
sequently their affinity toward the oxygen 
of the boron-oxygen bond are lowered. 
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