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Abstract: The addition of B-methoxy-9-borabicyclo[3.3. l ]nonane (I) to alkynyllithium reagents gives 
stable complexes (2) which undergo efficient Suzuki-Miyaura coupling to produce a variety of alkynyl 
derivatives (3). 

Alkynylboranes have long been known to be useful  synthetic i n t e rmed ia t e s :  Compared  to 

alkylboranes,  they are s tronger  Lewis acids and are easily hydrolyzed. These features  have led to 

numerous  synthet ic  applications for these intermediates  which include 1,4-addition to enones  5 and  

1,2-addition to aldehydes, 6 the latter process having been recently developed into an 

enantioselective synthes is  of propargylic alcohols. 7 Diels-Alder cycloadditions 8 have also been  

reported for these  derivatives, and their borate  complexes are readily converted to diynes with 

molecular  iodine, a However, despite numerous  potentially useful applications, they have not  been 

employed in the Suzuki-Miyaura  coupling I° possibly due to their  known instability to the aqueous  

basic conditions normal ly  employed for this p r o c e s s :  It occurred to us  tha t  the intermediate  leading 

to their  normal  prepara t ion  (i.e. 2) may  serve as the ideal combining par tne r  for the coupling 

procedure,  thereby simplifying the overall conversion by avoiding the necessi ty  to isolate the 

alkynylborane (e.g. 4), compounds  which are easily oxidized by  a tmospher ic  oxygen and  are 

generally quite difficult to handle. In this Letter, we report  the Suzuki-Miyaura  coupling 

methoxy(alkynyl)borate complexes (2) to aryl and vinyl bromides  to efficiently produce 

arylacetylenes and  stereodefmed enynes  (3), respectively (Table 1).~I 
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The complexes 2 (HB NMR ~ -6.7) were prepared as reported ~2 from the addition of I to 

alkynyll i thiums in THF at  -78 °C. They are thermally stable at  the reflux t empera tu res  where their  

Pd-catalyzed cross coupling to both  aromatic  and olefinic subs t ra tes  is bes t  carried out. Moreover, 

complete retent ion of the double bond geometry is observed in the enyne products  (i.e. 3g,f  ). 

Several of these borate  complexes 2 were converted to their  alkynyl-9-BBN-THF complexes 
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T a b l e  I .  A r y l a c e t y l e n e s  a n d  E n y n e s  f r o m  I .  

e n t r y  R R' P r o d u c t  % Yie ld  a 

1 n - B u  C6H 5 3 a  6 0 ( 9 2 )  
2 S i M e  a C6H 5 3 b  6 4  
3 P h  C6H 5 3 c  9 4  
4 n - B u  p - M e O C 6 H  5 3 d  6 2 ( 6 8 )  
5 S i M e  3 CH2=CC6H ~ 3 e  8 8  
6 t - B u  c / s - C H = C H -  t -Bu  3 f  5 6  
7 S i M e  3 t r a n s - C H = C H - n - B u  3 g  5 5  

a Isolated yields of analytically pure material (GC yields). 

(4) w i t h  BF3-EE.  12 T h e  a l k y n y l b o r a n e  IR = B u)  w a s  d i s s o l v e d  i n  T H F  a n d  s o l i d  L i O M e  (I  equiv} w a s  

a d d e d  r e s u l t i n g  i n  a s l u r r y  i n  w h i c h  n o  2 w a s  o b s e r v a b l e  b y  I~B N M R  a f t e r  s e v e r a l  h o u r s .  H o w e v e r ,  

w i t h  t h e  a d d i t i o n  of  M e O H ,  2 d o e s  f o r m  (a lbe i t  i n c o m p l e t e l y )  a n d  t h i s  m i x t u r e  w a s  s u b m i t t e d  to  t h e  

S u z u k i - M i y a u r a  p r o c e s s  w i t h  P h B r  r e s u l t i n g  i n  a 3 6 %  y ie ld  of  3 a  a f t e r  7 2  h a t  r e f l u x  t e m p e r a t u r e .  

T h u s ,  t h e  s i m p l e  u s e  o f  2,  g e n e r a t e d  f r o m  t h e  a l k y n y l l i t h i u m  a n d  1 r a t h e r  t h a n  f r o m  4 ,  n o t  o n l y  

s a v e s  s t e p s ,  b u t  a l so ,  g ives  s u p e r i o r  r e s u l t s  for  t h i s  c o u p l i n g  p r o c e s s .  
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