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Supplementary data
​Typical procedure for Heck reaction involving tBu3P and polymer supported amine resin 1 in presence of Pd(OCOCF3)2  

Commercially available diethylaminomethylpolystyrene 1 (1 g, ~3.2 ca. mmol/g), iodobenzene 3a (0.23 ml, 2.0 mmol), butyl acrylate 2 (0.29 ml, 2.0 mmol), tri-t-butylphosphine (25 mg, ca. 0.023 mmol) and palladium(II)trifluoroacetate (33 mg, 0.01 mmol) were placed in a 10 cm3 stainless steel pressure cell which was equipped with inlet and outlet fittings, a thermocouple, a sapphire window, and a magnetic stir bar.  .  The cell was then connected to a CO2 compressor (NWA PM 101 compressor pump) and charged with CO2 (previously dried and deoxygenated by passing CO2 over activated OxisorbTM catalyst)  to a pressure of approximately 900 psi (half full of liquid carbon dioxide).  The cell was heated to 80 ºC and the pressure was adjusted to ca. 3000 psi by the addition of CO2 using a NWA pressure pump.  The reagents were stirred at this temperature and pressure for 16 h, and the cell was then allowed to cool to room temperature (ca. 25 °C).  The contents of the cell were vented into ethyl acetate (100 cm3).  Once atmospheric pressure had been reached the cell was opened and rinsed out with further ethyl acetate (20 cm3).  The organic fractions were filtered through a sinter and the resulting solution was concentrated under reduced pressure.  The  crude product was purified by column chromatography on silica gel, eluting with ethyl acetate-hexane (1:49) to give 4a as a colourless oil (410 mg, 100 %), whose spectroscopic properties were identical to literature values.1

Typical procedure for Heck reaction under phosphine-free conditions involving polymer supported amine resin 1 in presence of Pd(OAc)2.

Commercially available diethylaminomethylpolystyrene 1 (1 g, ~3.2 ca. mmol/g), iodobenzene 3a (0.35 ml, 3.1 mmol), butyl acrylate 2 (0.6 ml, 4.0 mmol) and palladium(II)acetate (22 mg, 0.01 mmol) were placed in a 10 cm3 stainless steel pressure cell which was equipped and filled with CO2 as before.  The cell was heated to 100 ºC and the pressure was adjusted to ca. 3000 psi by the addition of CO2 using a NWA pressure pump.  The reagents were stirred at this temperature and pressure for 16 h, and the cell was then allowed to cool to room temperature (ca. 25 °C).  The contents of the cell were vented into ethyl acetate (100 cm3).  Once atmospheric pressure had been reached the cell was opened and rinsed out with further ethyl acetate (20 cm3).  The organic fractions were filtered through a sinter and the resulting solution was concentrated under reduced pressure.  The crude product was purified by column chromatography on silica gel, eluting with ethyl acetate-hexane (1:49) to give 4a as a colourless oil (580 mg, 93 %), whose spectroscopic properties were identical to literature values.1

Preparation of polymer supported palladium complex 5.

Preparation of diphenylphosphinemethylpolystyrene(DPPP) / Pd(OAc)2 5 complex was achieved by stirring a solution of  DPPP (3.27 g, 4.48 mmol) and Pd(OAc)2 (226 mmol, 1 mmol) in dichloromethane (20 ml) for 24 h. Filtration of the resultant resin while washing with dichloromethane (3 x 30 cm3), methanol (3 x 30 cm3) and diethyl ether (6 x 30 cm3) afforded the Pd-polystyrene complex 5 (3.45g, ca. 100 %).  

Typical procedure for the Heck Reaction involving palladium-supported palladium salt 5 in supercritical carbon dioxide.  

The polymer supported palladium phosphine catalyst 516 (200 mg, 60 mol), iodobenzene (0.2 ml, 2 mmol), butyl acrylate (0.32 ml, 2.2 mmol) and N,N,N,N-tetramethylhexanediamine (0.86 ml, 4 mmol) were placed in a 10 cm3 stainless steel pressure cell which was equipped with inlet and outlet fittings, a thermocouple, a sapphire window, and a magnetic stir bar.  .  The cell was then connected to a CO2 compressor (NWA PM 101 compressor pump) and charged with CO2 (previously dried and deoxygenated by passing CO2 over activated OxisorbTM catalyst)  to a pressure of approximately 900 psi (half full of liquid carbon dioxide).  The cell was heated to 80 ºC and the pressure was adjusted to ca. 3000 psi by the addition of CO2 using a NWA pressure pump.  The reagents were stirred at this temperature and pressure for 16 h, and the cell was then allowed to cool to room temperature (ca. 25 °C).  The contents of the cell were vented into ethyl acetate (100 cm3).  Once atmospheric pressure had been reached the cell was opened and rinsed out with further ethyl acetate (20 cm3).  The organic fractions were reduced in vacuo to give the crude product which was purified by column chromatography on silica gel, eluting with ethyl acetate-hexane (1:49) to give a colourless oil (340 mg, 84 %), whose spectroscopic properties were identical to literature values.1
Typical procedure for Heck reaction involving polymer supported palladium salt 5 with tetraalkylammonium salts.

To a stainless steel reactor (10 ml) equipped as before was added 4-chloronitrobenzene 3e (170 mg, 1.1 mmol), butyl acrylate 2 (0.2 ml, 1.3 mmol), 5 (100 mg, 3 mmol) and tetrabutylammonium acetate (800 mg, ca 2 mmol). This was sealed under an atmosphere of CO2 (ca. 800 psi). The reaction was heated at 100 (C for 16 h, upon which the reaction was cooled to room temperature and vented into a beaker containing EtOAc (50 cm3). The cell was rinsed with ethyl acetate (10 cm3) and the washings were pooled with the vented solution.  Silica gel was added (ca 10 g) and the solvent was removed under reduced pressure.  Column chromatography of the crude product (loaded with adsorbed silica, ethyl acetate/hexane 1:4 as eluent) afforded 4c (184 mg, 67 %) whose spectroscopic properties were identical to reported values.  

Typical experiment for Suzuki reaction carried out using polymer supported palladium salt 5.

To a stainless steel reactor (10 cm3) equipped as before was added iodobenzene 3a (0.12 ml, 1.2 mmol), tolylboronic acid 6 (170 ml, 1.2 mmol), the palladium-supported resin 5 (30 mg, 10 mol) and N,N,N,N-tetramethylhexane-1,6-diamine (0.25 cm3, 1.5 mmol).  This was sealed under an atmosphere of CO2 (ca. 800 psi).  The reaction was heated at 100 (C for 16 h, upon which the reaction was cooled to room temperature (25 °C) and vented into a beaker containing EtOAc (50 cm3).  The cell was rinsed with liquid  CO2 (2 x 10 cm3) and vented into the same EtOAc solution.  The solvent was removed under reduced pressure to yield a residue (306 mg).  HPLC analysis of the mixture, using 1,4-dimethoxybenzene as an internal standard, showed a yield of 7 (64 %). Spectroscopic characterisation was in accordance with reported literature. 3

All other compounds exhibited spectroscopic data identical to the published data.  
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