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Synthesis and Characterization of the MEH−DMOS−PPV diblock polymer 

Experimental 

All chemicals were obtained from Aldrich Chemical Co. and were used as 

received unless otherwise noted.  Tetrahydrofuran (THF) was dried over 

sodium/benzophenone, and distilled under nitrogen prior to its use. 
1
H-NMR spectra 

were obtained using a JEOL FX-270 MHz spectrometer using CDCl3 solvent and TMS as 

an internal standard.  The composition of the copolymers was calculated from the ratio of 

the signal at 3.6 ppm - 4.1 ppm (methyl and methylene protons attached to oxygen), and 

the signal at 0.28 ppm - 0.56 ppm, corresponding to the methyl protons attached to 

silicon.  

In situ torque measurements were recorded with a Contraves model 115 

Rheomat/Rheostat.  Molecular weights were obtained via gel permeation chromatography 

(GPC) using THF on a Phenomenex phenogel (5 µ, 300 mm ×  7.8 mm) column with a 

Viscotek T60 and LR40 triple detector (refractometer, viscometer, and light scattering) 

calibrated with polystyrene standards.  Data were analyzed using Viscotek TriSEC 

software, version 3.0.   

UV data were collected using a Perkin-Elmer Lambda 9 UV/VIS 

spectrophotometer.  Emission spectra were collected us ing a Jobin-Yvon fluorimeter, 

controlled by Datamax software, version 1.03. 

Monomer synthesis 

 MEH-PPV precursor monomer [1,4-bis(bromomethyl), 2-(2-ethylhexyloxy), 5-

methoxybenzene] was synthesized following a procedure reported in the literature.1    
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DMOS-PPV precursor monomer 1,4-bis(bromomethyl), 2-

dimethyloctysilylbenzene was synthesized by  a modification of a reported procedure as 

described below. 2     

Synthesis of dimethyloctysilyl-p-xylene (a).  2-Bromo-p-xylene (21 g, 114 mmole) 

was dissolved in 200 ml of dry tetrahydrofuran under a nitrogen atmosphere.  The 

reaction mixture was cooled to –78 °C and then 50 ml of 2.5 M n-butyllithium (125 

mmole) were added over a period of 45 minutes using an addition funnel.  The white 

paste that formed was aged for 1 or 2 hours, and then chlorodimethyloctylsilane (25 g, 

120 mmole) was added at once.  The reaction mixture was then heated to reflux for 4 – 6 

hours and then cooled to room temperature and quenched with 100 ml of 20 % aqueous 

ammonium chloride.  The layers were separated, and the aqueous layer was back-

extracted with ethyl acetate.  The organic layers were combined, dried over magnesium 

sulfate, and the solvent was evaporated under reduced pressure.  Vacuum distillation (121 

°C, 0.2 mm Hg) afforded the pure intermediate a in 81 - 92 % yield.  
1
H-NMR (CDCl3, 

270 MHz): δ 7.30 (1H, s), 7.11 (1H, s), 2.46 (3H, s), 2.37 (3H, s), 1.31 – 1.36 (12H, m), 

0.85 – 0.96 (5H, m), 0.36 (6H, s). 

Synthesis of 1,4-bis(bromomethyl), 2-dimethyloctysilyl benzene (b).  

Dimethyloctysilyl-p-xylene (13.5 g, 48.8 mmole) and benzoyl peroxide (0.36 g, 1.48 

mmole) were dissolved in 200 ml of hexanes.  The solution was heated to reflux under a 

nitrogen atmosphere and then N-bromosuccinimide (17.4 g, 97.6 mmole) was added in 

small portions over 10 minutes.  A characteristic orange color developed upon addition of 

N-bromosuccinimide and the color faded 20 minutes after addition was complete.  The 

color change was accompanied by the formation of a white precipitate (succinimide). The 
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reaction mixture was heated to reflux for 2 hours, after which it was cooled to room 

temperature.  The reaction mixture was cooled using a water- ice bath for 20 minutes and 

then the solid was filtered.  The filtrate containing the crude product was washed with 

aqueous potassium carbonate and then with water.  The aqueous layer was extracted with 

hexanes.  The combined organic extracts were dried over magnesium sulfate and the 

solvent was evaporated under reduced pressure, yield ing 21 g of a yellow oil.  Column 

chromatography on silica gel using hexanes as eluent yielded 9.5 g (45 % yield) of b as a 

colorless oil.  The bromination of a was also carried out photochemically in the absence 

of benzoyl peroxide at 0 °C, 25 °C, and refluxing hexanes with similar isolated yields (45 

% - 49 %).  1H-NMR (CDCl3, 270 MHz): δ 7.45 (1H, s), 7.41 (3H, s), 4.59 (2H, s), 4.48 

(2H, s), 1.24 – 1.30 (12H, m), 0.85 – 0.89 (5H, m), 0.38 (6H, s).  

Copolymer synthesis 

2.2 g  (18.7 mmol) of 95 % potassium tert-butoxide and 14mg (2.5 mole% of total 

monomer concentration) of p-methoxyphenol were added to a 250 ml three-necked round 

bottom flask. Weighing and transfer of the reagents were performed inside a nitrogen-

filled glove box.  The flask was removed from the glove box, and dry THF (80 ml) was 

transferred to the flask via syringe.  A mechanical stirrer was attached and connected to 

the Contraves 115 Rheomat, while maintaining a nitrogen atmosphere.  The mixture was 

stirred at 250 rpm and the torque was monitored while keeping the flask inside a 0 °C 

cooling bath.  A solution of 1 g (2.4 mmole) of MEH-PPV precursor monomer dissolved 

in 10 ml dry THF was first added using a KDS (series 200) syringe-pump at 20 ml/hour 

to the reaction mixture. After addition was complete, the mixture was allowed to react for 

60 minutes and an aliquot was removed for GPC analysis (Mw=186 kDa, PDI=1.3). 
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During this first step the viscosity of the reaction mixture increased as evidenced by a 

torque change, leveling off after the addition.  Then 1g (2.3 mmole) of DMOS-PPV 

precursor monomer in 10 ml dry THF was added at 20 ml/hour.  A second torque 

increase was observed, also leveling off after the addition was complete. The mixture was 

allowed to react for an additional 60 minutes, after which ~50 ml of THF were added to 

the reaction mixture to form a thinner paste. This reaction mixture was then poured into a 

rapidly stirred mixture of methanol (500 ml), and water (50 ml).  The precipitated 

polymer was collected on a Millipore Durapore® 0.45 µm membrane filter and dried 

under vacuum overnight at 50 °C to afford 0.67gm (54% yield) of a red polymer, λmax 

(CHCl3) 491 nm, consisting of 48% MEH-PPV blocks as determined by 1NMR 

integration. GPC analysis revealed an Mw of 312 kDa with a PDI of 1.18. Synchronous 

scan PL spectra of 10-5 M THF solutions MEH-block-DMOS-PPV were conducted by 

scanning the excitation and emission monochromators over 400–600 nm, with a constant 

offset of 20 nm.  Two peaks were observed with λmax corresponding to those of the 

individual homopolymers. A random copolymer exhibited a single peak intermediate to 

these two thus confirming the block nature of the copolymer.   
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