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Abstract: Microwave-assisted palladium-catalysed coupling of aryl and beteroaryl boronic acids with 
iodo- and bromo-substituted benzoic acids, anchored to TentaGel S RAM, provided high isolated yields 
of coupled products after a reaction time of 3.8 minutes (45 W). Copyright © 1996 Elsevier Science Ltd 

The advantages of solid-phase organic chemistry to combinatorial organic synthesis are well recognised, t 

Palladium-catalysed coupling reactions constitute one group of robust reactions with high generality, suitable for 

combinatorial chemistry. Several examples of successful applications of these reaction types on solid phase have 

been reported recently, la including the use of the Suzuki coupling. 2-6 

In combinatorial chemistry the reaction times and reaction temperatures required are frequently crucial 

factors. Microwave irradiation is used to enhance reaction rates. 7 To our knowledge, application of this heating 

technique to coupling reactions involving labile organopalladium intermediates has not yet been demonstrated. 

We herein report that microwave assisted Suzuki coupling reactions 8 on PEG (polyethylene glycol) grafted 

polystyrene 9 bound substrates deliver high yields of products after very short reaction times. 

The preparative results are summarised in the Table. We selected eight representative organoboronic acids 

and reacted these with 4-iodo and with 4-bromobenzoic acid, linked to Rink amide (RAM) TentaGel. l0 An 

irradiation effec01 of 45 W was suitable to provide both a >99% conversion of the starting material within 3.8 

minutes and a minimal decomposition of the solid support. The coupled product was cleaved from the polymer 

to afford the free biaryl in excellent yield, accompanied with only a small amount of PEG. 12 In addition, we 

performed a microwave assisted Stille reaction 13 on the polymer tethered 4-iodobenzoic acid (Equation 1). 
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Table. Suzuki Coupling on Solid-Phase Assisted by Microwave Irradiation.ls.16 
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In summary, we have demonstrated that the Suzuki coupling assisted by microwave irradiation provides an 

efficient procedure for rapid C-C bond formation. 

General procedure for the Suzuki coupling reactions: A sealed pyrex tube’7 was charged, under nitrogen, with 
4-iodo or 4-bromo functionalised resin (100 mg, loading -0.23 mmol/g), Pd(PPh3)4 (1.15 mg, 0.0010 mmol), 

aryl boronic acid (0.20 mmol), 2M Na2C03 (0.10 ml, 0.20 mmol), H20 (0.30 ml), EtOH (0.19 ml) and DME 

(0.75 ml).‘* After irradiation, the mixture was cooled to room temperature. The resin was thereafter transferred 
to a 3-ml disposable syringe equipped with a porous polyethylene filter using H20/DME, washed with 

successive portions of H20, DME, DMF, sat. KCN/DMSO,ta MeOH, H20, MeOH and DCM (2 x 3 ml each) 

and dried. The resin was treated with 99% aq. TFA for 1 h, filtered and washed with 0.5 ml TFA and 2 x 0.5 

ml DCM. The filtrates were combined and evaporated to dryness to yield the biaryl. 

Procedure for the Stille coupling reaction: ~-MO functionalised resin (100 mg, loading -0.23 mmol/g), 

Pd2dba3 (1.05 mg, 0.00115 mrnol), AsPh3 (2.11 mg, 0.0069 rnmol). phenyltributyltin (73.4 mg, 0.20 mmol) 

and dry NMP (1 .O ml) were placed in a Pyrex tube’7 under nitrogen. The tube was closed, positioned in the 

cavity and irradiated for 3.8 min. at 40 W. After cooling, the product was washed and cleaved from the resin as 

described for the Suzuki reactions. (85% Isolated yield,t5Js >99% conversion.) 
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