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Materials 
Phenylmagnesium bromide, carbon disulfide, potassium carbonate and iodine 
(99.999% trace metals basis) were acquired from Sigma Aldrich and were used as 
received. Methyl methacrylate (MMA) was purchased from Sigma Aldrich and 
passed through a neutral alumina column and freeze-pump thawed prior to use. 
2,2′-Azobis(isobutyronitrile) (AIBN) was purchased from Langfang Triple Well 
Chemicals Co., Ltd. It was purified by recrystallization in methanol twice. 
1H,1H,2H,2H-perfluorooctyl methacrylate (FOMA) as purchased from Fluorochem 
and used without further purification. Dry CO2 (99.9%) was purchased from BOC. 
 

Synthesis of RAFT agent.  
The RAFT agents were synthesised according to the method of Rizzardo et al.1 In this 
procedure, the disulfide of a suitable Z-group for the RAFT agent was reacted with a 
VAZO compound having the desired R-group for the RAFT agent (eg. AIBN).  
 
Synthesis of Dithiobenzoyl disulfide.  
Phenylmagnesium bromide (1 M in THF, 50.0 mL, 5.00 x 10-2 mol) was added to a 
round bottomed flask and carbon disulfide (3.30 mL, 5.50 x 10-2 mol) was added by 
dropwise. The system was left to stir for 3 hours before removing the solvent under 
vacuum. A dilute solution of potassium carbonate was then added. An aqueous 
solution of iodine (0.96 M, 52.0 mL, 5.00 x 10-2 mol) was added and the disulfide 
precipitated as pink crystals. These were extracted with dichloromethane and the 
solvent removed under reduced pressure. The compound was used without further 
purification. 
 
Synthesis 2-Cyanoprop-2-yl Dithiobenzoate (CPDB) 
Dithiobenzoyl disulfide (4.00 g, 1.31 x 10-2 mol), was added to a round bottom flask 
with ethyl acetate(30.0 mL) and to this 2,2’-azobis(isobutyronitrile) (AIBN) (2.35 g, 
1.44 x 10-2 mol) was added. The mixture was then heated to 80°C reflux for 18 hours. 
The solvent was removed under vacuum and the crude product was purified on a 
silica column (hexane:diethyl ether, 10:3) to yield 3 as a dark red oil. C10H11NS2; 1H 
NMR (CDCl3) δ(PPM): 1.97 (s, 6H, CH3), 7.42 (m, 2H, ArH), 7.58 (m, 1H, ArH), 
7.93 (m, 2H, ArH). 
 

Synthesis of Poly (1H,1H,2H,2H-perfluorooctyl methacrylate) 

(PFOMA) macro-RAFT 
The PFOMA macroRAFT agents was synthesized using RAFT polymerisation in 
bulk. The FOMA (5g, 0.0116mol), RAFT agent (CPDB) ( 0.07g, 3.4×10-4 M) and 
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AIBN ( 10.6 mg, 6.5×10-5 M) were put into a 25 mL glass flask with a magnetic stir 
bar, sealed and then subjected to three freeze-pump-thaw cycles before reaction. The 
reaction was conducted at 65 °C under a nitrogen atmosphere for 24 h. The 
polymerization was quenched by cooling down to the room temperature. The 
polymers were directly used for dispersion experiments without further workup. The 
molecular weights of PFOMA and conversion were determined by NMR analysis. 
The cloud point of the macroRAFT agent was measured using a high pressure view 
cell. RAFT-capped PFOMA having an Mn of 15 kDa was soluble in scCO2 at 65 oC 
above 2.8 kpsi (0.75 wt %) and hence was soluble for all reactions conducted in this 
study.    
 

Dispersion polymerization of MMA 
The 60 ml autoclave, and associated piping, was leak tested prior to use with N2 to 3000 Psi. 
MMA was degassed via three consecutive freeze-pump-thaw cycles and stored under an argon 
atmosphere. The 60 ml autoclave was charged with 10.3mg (6.3×10-5) of AIBN and 1.88g (1.25 
×10-4 M) of macro-RAFT agent then purged with CO2 for 10 minutes before monomer (8 ml 
(0.075mol)) was introduced under a light flow of CO2. The autoclave was sealed and pressurized 
to 800 Psi before being heated up to 65 °C followed by pressurization to the final reaction pressure 
of 4000 Psi. The reaction proceeded for various times before the heating was turned off and the 
reaction vessel allowed to cool; the CO2 reverted to its gaseous state and was vented into the 
atmosphere. Once atmospheric pressure was reached, the autoclave was opened allowing 
collection of the final polymerisation product, typically as a free-flowing powder.  
 
 
1. S. H. Thang; Y. K. Chong; R. T. A. Mayadunne; G. Moad; E. Rizzardo 

Tetrahedron Lett. 1999, 40 (12), 2435. 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


