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Figure SI1. Profile of conversion and temperature versus time for the Cu(0) wire / Mes TREN
catalysed polymerisation of MA at 50% solids in DMSO initiated by ethyl 2-bromoisobutyrate,

mediated by 30 cm copper wire, 1 eq. MecTREN, [M]/[I]/[1]=100/1/1. (L1)
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Figure SI2. Profile of conversion and temperature versus time for the Cu(0) wire / Mes TREN
catalysed polymerisation of MA at 50% solids in DMSO initiated by ethyl 2-bromoisobutyrate,

mediated by 15 cm copper wire, 1 eq. ligand, [M]/ [I]/[L]=100/1 /1. (L2)
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Figure SI3. Profile of conversion and temperature versus time for the Cu(0) wire / Mes TREN

catalysed polymerisation of MA at 50% solids in DMSO initiated by ethyl 2-bromoisobutyrate,
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mediated by 5 cm copper wire, leq ligand, [M]/ [1]/L]=100/1/1. (L3)

100

70

80

60

- O
c o
O 60 =~
7] = L 50 g
)
= ) ©
—
8 40 0 ©
n
R 5
20 | LN -
ap L 30

100 150
Time / mins

T
200

250



Supplementary Material (ESI) for Polymer Chemistry

This journal is (c) The Royal Society of Chemistry 2010

Figure SI4. Profile of conversion and temperature versus time for the Cu(0) / MecTREN

catalysed polymerisation of MA at 50% solids in DMSO initiated by ethyl 2-bromoisobutyrate,

mediated by 2.5 cm copper wire, [M]/[1]/[L]=100/1/1. (L4)

Time / mins % Conversion (NMR) M, / g mol™ M, /gmol’ | M, /M,
6 2 - - -
11 8 1960 3330 1.70
16 16 2130 3850 1.81
22 29 2970 3810 1.28
33 51 4790 5090 1.06
40 61 5920 6270 1.06
49 69 6730 7200 1.07
69 80 7710 8540 1.11

101 89 8100 8940 1.10
130 93 8470 9000 1.06

Table SI1. Conversion and molecular weight data for the Cu(0) wire / MesTREN catalysed
polymerisation of MA in DMSO in the presence of CuBr initiated by ethyl 2-bromoisobutyrate at
25 °C. Ratio [M] / [I] [Cu] / [L] / [CuBr] =100/ 1/1/ 1/ 0.5. Reaction performed at 50%

solids. (T4)

Time / mins % Conversion (NMR) M,/g mol’ My /g mol™” M,, / M,
3 2 -- --
7 6 34 35 1.03
11 11 1420 2740 1.93
13.5 24 2380 3360 1.41
15 50 5590 6820 1.22
17 89 10100 12300 1.22
21 91 12200 14900 1.22
36 90 12100 14200 1.18

Table SI2. Conversion and molecular weight data for the Cu(0) powder / MesTREN catalysed
polymerisation of MA in DMSO initiated by ethyl 2-bromoisobutyrate at 25 °C. Reaction
performed at 66% solids, ratio [M]/ [I]/[Cu] /[L]=100/1/1/1.(T7)
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Time / mins | % Conversion NMR) | M, /g mol™! My /g mol™! M, / M,
3 38
7 48 1890 3870 2.05
13 84 11200 12600 1.13
31 96 11800 14000 1.19

Table SI3. Conversion and molecular weight data for the Cu(0) powder / MesTREN catalysed
polymerisation of MA in DMSO initiated by ethyl 2-bromoisobutyrate at 25 °C in the presence
of 1 eq CuBr;. Reaction performed at 66% solids, ratio [M] / [I] / [Cu] / [CuBr,] /[L]=100/1/
1/1/1.(T6)

Monitoring via Rapid GPC

Offline Data
Time / mins | % Conversion (NMR) M, / g mol™ M, /gmol’ | M, /M,
26 1.8 - - -
38 2.5 - - -
47 22 - - -
57 3.1 . - -
68 8.9 - - -
91 73.6 2310 7170 3.10
99 79.9 1850 2260 1.22
112 86.8 3760 4150 1.10
124 89.9 4210 4620 1.10
178 97.1 5260 5660 1.08
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Table SI4. Oftline data from manual sampling for the Cu(0) wire / MesTREN catalysed
polymerisation of MA in DMSO initiated by ethyl 2-bromoisobutyrate. Reaction carried out at
25 °C, 50% solids, ratio [M] / [I] = 50 / 1 and mediated by 8 cm of wire (D1)

Time / mins % Conversion M,/g mol”! My/g mol! My, / M,

13 3.1 - - -

26 34 978 1350 1.38
37 9.4 2390 2890 1.21
45 34.2 3490 4470 1.28
56 56.5 5000 5620 1.13
66 72.5 6300 6960 1.10
85 83.1 7360 8080 1.10
100 89.0 7930 8660 1.09
180 95.6 8060 8670 1.08

Table SIS. Conversion and molecular weight data obtained offline from manual sampling for the
Cu(0) wire / MesTREN catalysed polymerisation of MA in DMSO initiated by ethyl 2-
bromoisobutyrate at 25 °C. Reaction performed at 50% solids, ratio [M] / [I] = 100 and mediated

by 8 cm of wire. (D2)

Time / mins % Conversion (NMR) M,/g mol! My /g mol”! My / M,
8 3.8 - - -
16 5.2 - - -
26 19.1 3630 4710 1.30
34 48.9 8440 9300 1.10
46 64.8 11700 12600 1.08
58 74.3 12600 13500 1.07

68 78.9 12800 13800 1.08
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82 83.6 13000 14200 1.09
110 85.7 16200 17100 1.06
147 89.8 16200 17200 1.06
211 94.6 16800 17900 1.07

Table SI6. Offline data from manual sampling for the Cu(0) wire / MesTREN catalysed
polymerisation of MA in DMSO initiated by ethyl 2-bromoisobutyrate. Reaction carried out at
25 °C, 50% solids, ratio [M] / [I] =200 / 1 and mediated by 8 cm of wire. (D3)
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Figure SIS. Raw light scattering data for the Cu(0) wire / MesTREN mediated polymerisation of
MA in DMSO initated by EBrB, corresponding to t = 50. This chromatogram corresponds to a
reaction which reached a lower than expected experimentally determined molecular weight,
described in the supporting information. The LALS detector shows the presence of a high

molecular weight species.
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Figure SI6. Raw light scattering data for the Cu(0) wire / MesTREN catalysed polymerisation of
MA in DMSO initiated by EBrB. The trace corresponds to t = 54 of the reaction described in this
paper. There is no strong response from the dual angle LALS detector indicating that no high
molecular weight polymer has formed. This reaction formed a polymer with M, experimentally

determined to be 8,060 grmol™, in agreement with the theoretical value.

Methyl acrylate can polymerise in the presence of DMSO, copper wire, MecTREN but in
the absence of initiator after deoxygenating via four freeze-pump thaw cycles and being left to
stand in a thermostated oil bath at 25 °C for two hours. The polymer formed has a high molecular
weight and broad polydispersity, Figure SI7, and bears a strong resemblance to the contaminant
observed in SET-LRP polymerisations in DMSO. We propose that free-radical chain growth
occurs prior to the formation of Cu nanoparticles that mediate the reaction. The appearance of a
high molecular weight contaminant is more commonly observed in reactions with a large

exotherm.
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Figure SI7. GPC of the high molecular weight fraction of MA in DMSO mediated by 15 cm
copper wire initiated by EBrB at 25 °C.

Calculation of the dn/dc value of poly(methyl acrylate)

The dn/dc value of Poly(methyl acrylate) in THF was determined to be 0.048 mL / g using PL

Cirrus software.
Response (dRI detector) = K*® x ¢ x dn/dc
Where K”® is a detector constant, c¢ is the concentration and dn/dc is the refractive index.

A detector constant for the dRI detector was determined by injecting a series of samples of
poly(methyl methacrylate) at a range of concentrations in THF. This constant was obtained from
measuring detector response with respect to concentration. This detector constant was then used
when a sample of P(MA) of known / measured concentration was injected into the instrument.

The PL Cirrus software then back calculated dn/dc.




<<
  /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


