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Part One: Synthesize 4,4’-biphenyldiboronic acid 
Preparation of the Grignard reagent1: 
 
 

 
 
4,4’-dibromobiphenyl   CAS: 92-86-4 
MW: 312.00 g/mol    mp(degrees C): 163-165  
Magnesium ‘turnings’ CAS: 7439-95-4 
MW: 24.31 g/mol    mp (degrees C): 648 
THF  MW: 72.11 g/mol  density: 0.889 g/mL  bp: 65-67 
Iodine crystal  
 
To 2-neck r.b. flask, with addition funnel, reflux condenser and stir bar, add Mg turnings (0.88g, 0.0364 mol).  Then, through addition 
funnel with crystal of iodine in it, add 4,4’-dibromobiphenyl (10.858 g, 0.0058 mol) and THF (70 mL).  On every occurrence, the 
4,4’-dibromobiphenyl solid did not completely dissolve into the THF, usually about 2 g of solid did not go into solution.  Add 
approximately 20 mL of the biphenyl/THF mixture while the addition funnel is warmed gently to encourage rapid reaction.  Stirring 
is started while the flask is kept in an ice bath. While stirring, add the remaining 50 mL of THF mixture at a rate that causes vigorous 
refluxing. Following the addition, the reaction was stirred for 30 minutes while still in ice bath.   
 
Took approximately 2 h to complete (pg. 12 and 19) 
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Preparation of Tetramethylenediboronic acid2   
 
 

 
 

Grignard Reagent  
Trimethyl borate   CAS: 121-43-7 
MW: 103.91 g/mol   bp(degrees C): 68-69    density: 0.932 g/mL 
Dry ethyl ether   CAS: 60-29-7 
MW: 74.12 g/mol    bp (degrees C): 34.6     density: 0.706 g/mL 
Sulfuric Acid  CAS: 7664-93-9 
MW: 92.08 g/mol     bp (degrees C): ~290   density: 1.840 g/mL 
 
Grignard reagent mixture (12.12 g, 0.0336 mol) was added to trimethyl borate (7 g, 0.0672 mol) in dry ether while still warm. This 
solution was stirred overnight at room temperature, then poured over ice and concentrated sulfuric acid mixture (approximately 100 
mL mixture)  while stirring. A solid layer was collected, the organic layer  was separated, the aqueous layer was washed with ether.  
These combined organic layers were dried by rotovap.  This rotovapped solid was then washed with ether and combine with the solid 
collected during layering to give the crude diboronic acid.   
 
Took 16h of stirring time, and then 2h workup the following day.  (pg. 20) 
 
 
 
-------------------------------------------------------------------------------------------------------- 
Source 1: Allen and Converse; Organic Syntheses, Coll. Vol. 1,  p.226 (1941); Annual Vol. 6, p. 32 (1926). 
Source 2: Coutts, Goldschmid, and Musgrave; Journal of the Chemical Society Part C: Organic, Part 1 (1970); Organoboronic 
Compounds: Part VIII Aliphatic and Aromatic Diboronic Acids; p. 490-491 
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Part Two: Suzuki Coupling at Room Temperature  
(Ryu et. al. J. Org. Chem, 2005, 70, 8956-8962) 
 
 
 
 

 
 

 
 
 
 
 

 
 
4,4’-biphenyldiboronic acid  CAS: 4151-80-8 
MW: 241. 84 g/mol   mp (degrees C): 300 
4’-Bromo-[1,1’-biphenyl]-4-ol   CAS: 29558-77-8 
MW: 249.10 g/mol   mp (degrees C): 164-166  
Tetrakis-(triphenylphosphine) palladium(0)  CAS: 14221-01-3 
MW: 1155.56 g/mol   
Sodium Carbonate  CAS: 497-19-8 

Na2CO3 in THF 
Cat 



 

MW:  105.99 g/mol     mp (degrees C): 851 
Tetrahydrofuran (degassed)  CAS: 109-99-9 
MW: 72.11 g/mol   Density: 0.889 g/mL    bp (degrees C): 65-67 
Magnesium Sulfate 
Methylene Chloride  CAS: 75-09-2 
MW: 84.93 g/mol   Density: 1.325 g/mL 
The Procedure: 
Add 4’-Bromo-[1,1’-biphenyl]-4-ol (4.0 g, 16.1 mmol), 4,4’-biphenyldiboronic acid (1.77 g, 7.3 mmol) to flask, dissolve with THF 
(~280 mL).  Then 2 M Na2CO3 (59.72 g/281 mL, 0.564 mol of solid) was added to the flask.  This solution was degassed by bubbling 
nitrogen gas through for 30 minutes.   Tetrakis-(triphenylphosphine) palladium(0) (0.0837 g, 0.0725 mmol) was then added while 
nitrogen flowed gently in the flask.  This system was closed  and heated to reflux while vigorously stirring for 48 h under nitrogen.  
The solution was then cooled to room temperature.  The solution was poured into an addition funnel and the entire solution washed 
with CH2Cl2.  The layers were allowed to separate and the organic layer was removed. The aqueous layer was washed twice more with 
CH2Cl2 and the combined organic layers were rotovapped to remove the CH2Cl2/THF solvent mixture.  The crude product was 
purified using column chromatography (silica gel) with CH2Cl2: MeOH (8:1) but 1H NMR showed no difference between crude and 
chromatographed product.  This product was then characterized by 1H NMR.  
 
Took 1 h to set up and start stirring, then 48 h of reflux, and then 3 h for workup (pg. 21-22) 


