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ORGANIC PREPARATIONS AND PROCEDURES 1 (1) 9 57-59 (1969) 

TRIMETHYLBORON 

J. Casanova, Jr., H. R. Kiefer  andR.  E. W i l l i a m s  

Department of Chemistry 

Ca l i fo rn ia  S t a t e  College, Los Angeles 

Los Angeles, Ca l i fo rn ia  90032 

nA1(CH313 + nB(OCH313 _j nB(CH313 + [Al(OCH3)31n ( ? )  

While tr imethylboron has been widely repor ted  and employed i n  t h e  

literature t h e r e  appears t o  be only  one s a t i s f a c t o r y  method of syn thes i s  

t o  which f requent  re ference  i s  made. This is the  r eac t ion  between 

methyl magnesium bromide o r  iod ide  and boron t r i f l o u r i d e  e t h e r a t e . l  A 

disadvantage of t h i s  Grignard method of syn thes i s  of trimethylboron is 

t h e  d i f f i c u l t y  is sepa ra t ing  t h e  product from d i e t h y l  e the r .  

n a t e  procedure f o r  i t s  prepara t ion  which appears not t o  have been devel- 

oped ex tens ive ly  depends on t h e  r e a c t i o n  of trimethylaluminum and boron 

t r i c h l o r i d e . 2  To o w  knowledge trimethylboron is commercially a v a i l a b l e  

An alter- 

3 from only one source. 

The procedure described below is a convenient method f o r  t h e  pre- 

pa ra t ion  of tr imethylboron i n  y i e l d s  of 50-55%, s t a r t i n g  wi th  r e a d i l y  

a v a i l a b l e  materials. It is c a r r i e d  ou t  i n  an appara tus  which permits 

prepara t ion  of l a r g e  or small q u a n t i t i e s  of tr imethylboron i n  a shor t  

time. Without ex tens ive  p u r i f i c a t i o n  t h e  product is b e t t e r  than  99.9% 
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CASANOVA, KIEPER AND WILLIAMS 

pure. 

which d e s c r i b e s  t h e  r e a c t i o n s  of  some a l k y l  aluminum and alkoxyboron 

compounds. 

4 
T h i s  method o f  p r e p a r a t i o n  is based upon a r e p o r t  by R. K&ter 

Experimental  

Trimethylboron - An a p p a r a t u s  which is very convenient  f o r  t h e  s y n t h e s i s  

is shown i n  F igure  1. 

is made t o  t h e  f i g u r e .  

was added dropwise from a dropping f u n n e l  (B) t o  a s o l u t i o n  o f  f r e s h l y  

d i s t i l l e d  methyl  b o r a t e  ( 3 . 4 2  m l . ,  30 m i l l i m o l e s )  i n  10 m l .  of d r y  

diglyme (D) whi le  t h e  tempera ture  w a s  maintained a t  -18O. The mixture  

w a s  s t i r r e d  wi th  a magnet ic  stirrer and was main ta ined  under an atmos- 

phere of d r y  n i t r o g e n .  A v igorous  r e a c t i o n  occurred  when t h e  a d d i t i o n  

I n  t h e  d e s c r i p t i o n  of t h e  experiment r e f e r e n c e  

Tr i~nethyla luminum~ (3.0 m l . ,  30 m i l l i m o l e s )  ( A )  

FIG. 1 
Apparatus f o r  t h e  P r e p a r a t i o n  of Trimethylboron 
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TRIMETHYLBORON 

was complete and t h e  so lu t ion  was allowed t o  warm t o  room temperature. 

During t h e  warming trimethylboron was noted t o  r e f l u x  from t h e  dry  i c e  

condenser (El. 

Trimethylboron was trapped a t  -2OOO i n  Trap F. 

f u r t h e r  evolu t ion  of product was noted. 

i s o l a t e d  and evacuated and t h e  ma te r i a l  t r a n s f e r r e d  t o  a high vacuum l i n e .  

The product was pumped through a t r a p  a t  -90° and co l l ec t ed  a t  -2OOO. 

The mixture became s o l i d  s l i g h t l y  above room temperature. 

Af te r  t h r e e  hours no 

The t r a p  conta in ing  product was 

In  t h r e e  experiments t h e  y i e l d  was 51.7%, 55.58, and 54.2%. The 

y i e l d  is  unaffected by t h e  e l imina t ion  of  diglyme so lvent ,  but t h e  

mixture s o l i d i f i e s  a t  a much lower temperature when t h e  so lvent  i s  not 

used. Addition of  a second equivalent of trimethylaluminum r a i s e s  t h e  

y i e l d  of tr imethylboron t o  65%. 

An i n f r a r e d  spectrum of  t h i s  ma te r i a l  was i d e n t i c a l  i n  a l l  res- 

pec t s  wi th  t h a t  prepared by a Grignard r e a c t i o n  of methyl magnesium 

iod ide  and boron t r i f l o u r i d e  e the ra t e .  

( r e t e n t i o n  volume, 310 m l .  of He (flow 50 ml./min., 61°, 20’ x 3/8” SE-30 

s i l i c o n e  gum rubber on 45/60 chromosorb) showed t h e  p u r i t y  t o  be i n  

excess of  99.9%. 

A vapor phase chromatogram 
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