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ARYLBORON DICHLORI DES 

John Hooz and Jose G. Calzada 

Department of Chemistry 
Univeristy of  Alberta 

Edmonton, Alberta 
Canada 

Organoboron d iha l ides  are usefu l  syn the t i c  intermedi- 

ates’‘ 2 t  and have 

t r i c h l o r i d e  w i t h  a 

Apart from i t s  use 

been prepared by the  reac t ion  of boron 

va r i e ty  of organometall ics (AI, B, ~ 9 ~ ) .  

f o r  the preparat ion of  phenylboron dichlor-  

i de ,  however, t e t r a a r y l t i n  precursors  appear no t  t o  have been 

employed f o r  this purpose. 

ch lor ide  o r  carbon t e t r ach lo r ide  ) are used, incomplete reac- 

t i o n  occurs and only two, o r  a t  most, t h ree  of t he  phenyl 

groups are e f f i c i e n t l y  replaced, according t o  the equations: 

When so lvents  (benzene,’ methylene 
8 

(C6H514Sn + 2BC13 - 2C6H5BC12 + (C6H5)2SnC12 

(C6H514Sn + 3BC13 -3C6H5BC12 + C6H5SnC13 

W e  thought the  organot in  route  t o  be worthy of f u r t h e r  

inves t iga t ion  s ince  t e t r a a r y l t i n  der iva t ives  are invar iab ly  

s o l i d s ,  and a re  e a s i l y  prepared i n  good y i e l d s  from read i ly  

ava i l ab le  mater ia l s  by conventional Grignard techniques.  9 , l O  

4ArMgBr + SnC14 -Ar4Sn + Mg(BrIC1 
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I n  t h e  absence of  s o l v e n t s  (modified Gerrard 

boron t r i c h l o r i d e  reacts wi th  a v a r i e t y  of t e t r a a r y l t i n  s p e c i e s  

t o  g ive  t h e  corresponding arylboron d i c h l o r i d e s ,  and a l l  a r y l  

groups are e f f i c i e n t l y  u t i l i z e d .  Using t h i s  simple procedure,  

Ar4Sn + 4BC13 4ArBC12  + SnC14 

compounds I ,  11, and 111 were convenient ly  prepared i n  i s o l a t e d  

y i e l d s  of 70%, 85%, and 78%, r e s p e c t i v e l y .  

3 I ,  R = CH 

11, R = C 1  

111, R = C H 6 5  

This  p r e p a r a t i v e  method simply invo lves  admixture of t h e  

r eagen t s  a t  -78' and g radua l ly  warming - a t  z. Oo-5' a vigor-  

ous r e a c t i o n  occur s .  The product  i s  d i r e c t l y  i s o l a t e d  by 

f r a c t i o n a l  d i s t i l l a t i o n .  

EXPERIMENTAL 

A l l  b o i l i n g  p o i n t s  are uncorrected.  M a s s  s p e c t r a  w e r e  

measured by D r .  A.M. Hogg and h i s  a s s o c i a t e s  u s ing  an A . E . I .  

MS-9 spec t romete r  a t  an i o n i z a t i o n  p o t e n t i a l  of 70eV. Elemental  

ana lyses  w e r e  performed by t h e  Mic roana ly t i ca l  Laboratory a t  t h e  

Un ive r s i ty  of A lbe r t a .  

A l l  arylboron d i c h l o r i d e s  were prepared by t h e  procedure 

desc r ibed  i n  d e t a i l  f o r  the p r e p a r a t i o n  of  p-chlorophenylboron 

d i c h l o r i d e ,  excep t  where otherwise i n d i c a t e d .  
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ALBORON DICHLORIDES 

pChlorophenylboron d ich lor ide  (11) . 
A 250-ml. three-necked f l a sk ,  f i t t e d  with a ni t rogen i n l e t ,  

a magnetic s t i r r i n g  bar ,  and a Kjeldahl connecting bulb 11 

at tached t o  a D r y  Ice-condenser (connected t o  a mercury bubbler) 

w a s  charged with 33.3 g. (0.06 mole) of t e t r a k i s  (pchlorophenyl )  

t i n 1 2 ,  then cooled ( D r y  Ice acetone ba th ) .  

m l . ,  0 .26  mole) was added. N o  apparent reac t ion  occurred a t  -78'. 

The cooling bath was allowed t o  gradually warm,  and a t  E. 0'-5' 

a vigorous reac t ion  occurred which w a s  moderated by addi t ion  of 

s eve ra l  pieces  of D r y  Ice. This process w a s  repeated u n t i l  no 

exotherm occurred upon warming. The mixture w a s  then ref luxed 

(5 h r . ) .  The Kjeldahl bulb and D r y  Ice condenser w a s  replaced 

by a short-path condenser. D i s t i l l a t i o n  under ni t rogen afforded 

38.4 g. (85%) of E-chlorophenylboron dichlori.de, b.p. 104°-1050/ 

2 1  mm. ( l i d3  b.p. 106°-1070/24 mm.). 

Boron t r i c h l o r i d e  (21 .4  

2-Diphenylboron d ich lor ide  (111). 

N o  exotherm w a s  observed a t  E. 5' from the  reac t ion  mixture 

of boron t r i c h l o r i d e  (16.5 m l . ,  0.20 mole) and t e t r a k i s  (E-diphenyl) 

t in"  (32.3 g., 0 .044  mole). 

t i l l a t i o n  afforded 32.1 g. (78%) of E-diphenylboron d ich lor ide ,  

b.p. 136-137'/0.6 mm.; mass spectrum, M+ 234.0117 (calcd.  234.0115) 

Af te r  a r e f lux  per iod of 4 hr . ,  d is-  

Anal. - Calcd f o r  C12HgBC12; C, 61.35; H, 3.86; C 1 ,  30.18. 

Found: C, 61.11; H, 4.20; C1,  29.76. 

2 2 1  
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E-Tolylboron d i c h l o r i d e  ( I ) .  

The reaction between boron t r i c h l o r i d e  ( 2 1 . 4  m l . ,  0.06 mole) 

and t e t r a k i s ( ~ - t o l y l ) t i n ' ~  (29.0 g., 0.06 mole), a f t e r  a r e f l u x  

p e r i o d  of 30 min., a f f o r d e d  28.4 g. ( 7 0 % )  E- to ly lboron  d i c h l o r i d e ,  

b.p. 88O-9Oo/11 nun. (lit.6 b.p. 92O/10 m m . ) .  

Acknowledgment. W e  thank  the N a t i o n a l  Research C o u n c i l  of 

Canada f o r  f i n a n c i a l  s u p p o r t  o f  t h i s  r e s e a r c h .  
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