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Experimental Section 
 
General Procedures.     All manipulations of air and/or water sensitive compounds were performed 
under pre-purified nitrogen (Praxair, 99.998%) using standard high vacuum or Schlenk techniques or in 
an Innovative Technology Inc. glovebox. 1H, 31P, and 13C NMR spectra were recorded at room 
temperature on a Bruker Avance 300 MHz spectrometer. Chemical shifts are reported relative to: 
residual CHCl3 (δ=7.24 for 1H); 85% H3PO4 as an external standard (δ=0.0 for 31P); CDCl3 (δ=77.0 for 
13C).  
Molecular weights were estimated by gel permeation chromatography (GPC) using a Waters liquid 
chromatograph equipped with a Waters 515 HPLC pump, Waters 717 plus autosampler, Waters 
Styragel‚ columns (4.6x300mm) HR2, HR4 and HR5E and a Waters 2410 differential refractometer 
(refractive index detector). A flow rate of 0.3 ml/min was used and samples were dissolved in THF (ca. 
1 mg/ml) and filtered before injection. Narrow molecular weight polystyrene standards were used for 
calibration purposes. The purity of coupling products were confirmed by gas chromatography (GC) 
equipped with SPB-5 column.  
Elemental analyses on 3 were performed by the Canadian Microanalytical Service Ltd.  
 
Materials. Hexanes, and dichloromethane were dried by passing through activated alumina columns.[1]

 

Tetrahydrofuran was distilled from sodium/benzophenone immediately prior to use. MeOH and distilled 
water were degassed prior to use. Styrene was purchased from Aldrich and was doubly distilled and 
degassed prior to use. Bromobenzene was purchased from Aldrich and was distilled and degassed prior 
to use. Phenyl boronic acid, Pd2(dba)3, Ph3P (Aldrich) were used as received. CsF (Aldrich) was heated 
at 100°C under vacuum (ca. 0.01 mmHg) for 6 hours prior to use. CDCl3 (CIL) was distilled from P2O5 

and degassed. CD2Cl2  (CIL, ampoule) was used as received. [1,1'-Azobis(cyclohexanecarbonitrile)] 
(VAZO ® catalyst 88), and H2O2 (30% in H2O) (Aldrich) was used as received. MesP=CPh2 was 
prepared following our previous reported procedures.[2] 
 
Polymer 2 used in Suzuki coupling: This polymer was prepared from 1 and MeLi (5%) following our 
reported procedure.[3]  GPC (THF, vs. polystyrene): Mw 7,200 g·mol-1, PDI = 1.5.  
 
General Procedure for the Synthesis of the co-polymer 3: To a large pyrex tube was added styrene 
(2.634 g, 25.3 mmol) and phosphaalkene (2.000 g, 6.32 mmol) and VAZO (0.080 g, 0.327 mmol). The 
tube was flame sealed in vacuo. After heating at 140oC in an oven equipped with rocking tray for 14 
hours the polymerization mixture became very viscous. The tube was broken, and the contents were 
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dissolved in CH2Cl2 (5 mL) and precipitated into hexanes (150 mL). Precipitation was repeated 3 times. 
A colorless powder was obtained and dried in vacuo for at least 24 h. Yield = 2.22 g (48 %)  
31P NMR (CD2Cl2): δ 4, -9 (br); 1H NMR (CD2Cl2): δ 7.5-6.3 (br, aryl H from phosphaalkene and 
styrene), 2.3-1.2 (br, CH3 from phosphaalkene, CH, CH2 from the styrene). Anal. Found for Copolymer 
3: C, 89.64; H, 7.49; N, <0.3, P, 2.16. 
 
 
Derived Equation to convert %P by elemental analysis (%PEA; i.e. 0.0216) to a mol% incorporation of 
phosphaalkene 1 into polymer 3. 

 
 
General Procedure for the Suzuki Coupling: An oven-dried test tube was charged with co-polymer 3 
(0.065 g, 0.045 mmol P), Pd2(dba)3 (0.015g, 0.016 mmol, 5% Pd), bromobenzene (0.100 g, 0.64 mmol), 
phenylboronic acid (0.116 g, 0.951 mmol) and CsF (0.320 g, 2.11 mmol). Dry THF (2.0 mL) was added 
by syringe to the test tube and the reaction mixture was stirred for 24 hours under N2 at the desired 
temperature (25 or 80 °C). The reaction mixture was then precipitated into hexanes (3x20mL) to remove 
hexanes insoluble polymer 3. The hexanes soluble fractions were combined, filtered, dried, dissolved in 
diethyl ether (10 mL), and shaken with 30% H2O2 (0.5 mL) to remove excess boronic acid.[3] The ether 
fraction was washed/extracted in sequence with (i) 2% NaOH in water (10 mL), (ii) 0.1 N HCl (10 mL) 
and (iii) water (10 mL). The organic layer was dried with MgSO4, filtered, the solvent removed on a 
rotavap, and the remaining solid dried in vacuo to afford pure (1H NMR and GC) biphenyl as a white 
crystalline solid.  
 
For the reaction using PPh3 an analogous procedure was followed however PPh3 could not be removed 
by precipitation. Therefore, the product (biphenyl) was separated from PPh3 and other impurities using 
column chromatography (silica, hexanes) to obtain colorless biphenyl. 
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Incorp of 1 in 3 (mol%)=
(FWS )(%PEA )

AWP − (FW1 − FWS )(%PEA )
*100

FWS = molar mass styrene
FWS = molar mass 1

FWS = atomic mass phosphorus
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Figure A1. GPC traces (THF, vs. polystyrene standards) of: (a) 3 (Table 1, entry 1); (b) 3 (Table 1, 
entry 2); (c) 3 (Table 1, entry 3).  
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Figure A2. 1H NMR spectrum (CD2Cl2) of purified copolymer 3 (Table 1, entry 2). 
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Figure A3. 31P NMR spectra of: (a) 3 (Table 1, entry 1); (b) 3 (Table 1, entry 2); (c) 3 (Table 1, entry 3). 
 
 
 
 


