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Abstract:  Air-stable Z-(~-silylvinyOborinates (2), easily prepared in a hydroboration-ox~dn~_on sequence from 
I provide a particularly effective route to Z-vinylsilanes (3, 59-9796) through S ~ - M i y a u r a  coupling. 
© 1998 Elsevier Science Ltd. All rights reserved. 

The Suzuki-Miyaura  cross coupling of vinylboranes provides a remarkably  versatile method  

for the stereoseleetive cons t ruc t ion  of dienes and s tyrenes ,  proceeding with clean re tent ion of 

configurat ion with respect  to bo th  combining par tners .  2 When trlalkylsflyl groups  are incorporated 

Into the  vinylborane,  the value of this coupling is fur ther  enhanced  because  the vinylsilane produc ts  

(e.g. 3) undergo  a variety of useful  stereoselective conversions.  3 The prerequisi te  vinylboranes are 

most  convenient ly prepared  th rough  the hydrobora t ion  of 1-sflylallqrnes (e.g. 1), and a variety of 

hydrobora t ing  agents  ( i.e. dicyclohexylborane (DCHB), 9-borablcyclo[3.3.1]nonane (9-BBN-H), 

dichloroborane (BHClz) and  ca techolborane  (CatB-H}}, with DCHB being the tradit ional reagent  of 

choice because  it exhibits very  c lean  monohydrobora t ion  of 1 u n d e r  very mild conditions, a 

Unfortunately,  the dicyclohexyl boron  ligation also part ic ipates  in the coupling process  resulting in 

reductive side react ions  which significantly lower the y idds  of 3, 4 a process  which for non-si lylated 

sys tems is solved th rough  the oxidation of the alkyl l lgands with tr tmethylamine N-oxide ~r'MANO) 

or better ,  th rough  the use  of CatB-H or BI-tX 2 to prepare  the corresponding vinylboronate derivatives 

( VtB(ORJz ).a~.d However, we have recent ly  discovered tha t  the coupling process  Is significantly 

re tarded,  at  least  for alkyl coupling, with increasing oxygenated llgation. 5 We felt tha t  a be t t e r  

approach  to 3 would be th rough  air-stable 9-oxa- 10-borablcyclo[3.3.2]decanes ( 2 )6 easily obtained 

from the monohydrobora t ion  of I with 9-BBN-H 7 followed by  clean TMANO oxidation. This would 

provide, not  only, extremely stable specta tor  boron ligation for the  coupl ing process,  b u t  also, a 

practical  compromise  between handl ing convenience and  reactivity in the coupling process.  

The representa t ive  sflylated alkynes 1 previously used  for the DCHB couplings 4 were selected 

for direct  comparisons .  The vinylborinates 9 ( R = Me (77%, lap 100-3 *C (1.5 TorrJ), n-Pr (60%, bp 

1.9-BBN-H H B ' ~  R'Br H R' 
R = SiMe 3 - ~ - ~  = 

2. TMANO R SiMe 3 NaOH R SiMe 3 
Pd[PPh3]4 

1 2 3 
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Table 1. Vinylsilanes 3 from Vinylborinates 2 through the Suzuki-Miyaura Coupling. 

entry R R' Time (111 3 Yield" [from DCHB] b 

1 Me Ph 8 a 87 [401 
2 Me p-CeH4OMe 27 b 67 [24] 
3 n-Pr Ph 7 e 76 [66] 
4 n-Pr p-CeH4OMe 7 d 76 [40] 
5 Ph Ph 6 • 59 [40] 
6 n-Pr CH(=CMe2) 4 f 88 [61] 
7 Me CMe(=CHs) 2 g 83 [40] 
8 Ph 2-Pyr 5 h 97 [NA] 

a GC yields employing an internal hydrocarbon standard, b Ref. 4. (3a,d-h are isolated yields). 

140 °C (1.0 Tort)), Ph {71%, bp 170-80 °C (0.9 Ton'))) were prepared from 

the in s/tu oxidation of the B-vinyl-9-BBN intermediate,  with the exception / 7  

of the propenyl derivative ( R = Me) which was  isolated in pure  form by 

distillation prior to its conversion to 2. 7 For R = n-Dr, the I : I  1 /9 -BBN-H H 

stolchiometry (neat, 40 °C, 3.5 h) results  in little dihydroborat ion (~5%)Tand 
Ph SiMe 3 

for R = Ph, the vlnylborane is formed exclusively. The styrene derivative 

requires precisely 1.0 equiv of TMANO in CHC13 at25 °C to avoid fur ther  4 

oxidation to the enolborane 4 (91%, 2.0 equtv TMANO). 

The cross couplings (2-5 mmol scale} were conducted  under  s tandard  basic condit ions (R'Br 

(1.0 equiv {~0.4 M in THF), Pd[PPh3]4 (3 mol %), 2 (1.1 equtv ) and  NaOH (3 equiv of 3 IVl). After the 

complete d isappearance  of R'Br, the mixtures  were oxidized {30% H202), and the pentane  extracts 

were chromatographed  (SiO2), concentrated and analyzed by both  GC and  ~3C NMR to confirm the 

produc t  yields and  isomeric purities (>98%) employing authent ic  samples  and selected Z / E  

mixtures of each.  In all cases,  yields of 3 from 2 significantly exceed those obtained from their 

DCHB coun te rpa r t s  (Table 1). Thus,  t h rough  the air-stable vinylborinates, 2, the value of the 

Suzukl-Miyaura  route  to these versatile vinylsflanes 3 is significantly enhanced.  
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