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Supporting information

1. Synthesis and characterization
S1 Synthetic procedure:

Synthesis of bromo telechelic PIB: A three-necked round-bottom flask equipped with mechanical
stirrer, septum and stopcock was heated under vacuo several times and flushed intermittently with
argon. Dry DCM (90 mL) and dry n-hexane (130 mL) were added to the flask via syringe. DtBP (0.24
mL, 1.07 mmol), DMA (0.099 mL, 1.07 mmol), TMPCI (0.768 mL, 4.5 mmol) and isobutylene (17.52
mL, 214 mmol) were added sequentially into the prechilled flask kept at -80 °C. The polymerization
started upon addition of TiCly (2 mL, 18 mmol) under argon atmosphere and was quenched after 20
minutes with the 1-bromo-3-phenoxy propane (2.18 mL, 13.5 mmol). After stirring for further 2 h at -
80 °C, 20 mL methanol were added to the reaction mixture. The solvents were removed under vacuum
and precipitation, three times in methanol, gave bromo-functionalized PIB (1) Yield: 94 % (11.28
g,).'H-NMR (400 MHz, CDCl;) & ppm: 7.27 (d, J = 8.8 Hz, 2H), 6.82 (d, J = 8.8 Hz, 2H), 4.08 (t, J =
5.8 Hz, 2H), 3.60 (t, J = 6.5 Hz, 2H), 2.31 (m, 2H), 0.99 (s, 15H) C NMR (101 MHz, CDCl;) § ppm:
156.3, 142.8, 127.1, 113.7, 65.3, 59.5, 58.2.

Synthesis of azido- telechelic PIB (1): The synthesis was accomplished according to Storey et al.' 2.5
eqv. of NaNj (0.351 g, 5.4 mmol) was added to a solution of bromine-functionalized PIB (5.4 g, 2.16
mmol) in heptane/DMF (20 mL / 20 mL) and stirred for 5 hours at 90 °C. After cooling and phase
separation of the crude product, the heptane layer was washed with distilled water and finally
precipitated in methanol to obtain a yield of 96 % (5.18 g) of polymer. "H-NMR (400 MHz, CDCl;) &
ppm: 7.27 (d, J = 8.8 Hz, 2H), 6.82 (d, J = 8.8 Hz, 2H), 4.08 (t, J= 5.8 Hz, 2H), 3.54 (t, ] = 6.5 Hz,
2H), 2.07 (m, 2H), 0.99 (s, 15H).

Synthesis of the I-propargyl-3-methylimidazolium bromide (3a)’ 1-Methylimidazole (1.02 g, 12.43
mmol) was added drop wise to a solution of propargyl bromide (1.23 g, 10.36 mmol) in dry toluene
(25 mL). After stirring the reaction mixture for 16 hours at 50 °C under nitrogen atmosphere, the
resultant crude product was then purified by washing with toluene and ethyl acetate. Yield of 85.4 %
(1.6 g), as a brownish powdered product was obtained.'H-NMR (400 MHz, CDCl;) & ppm: 10.38 (s,
1H), 7.57 (t,J = 1.7 Hz, 1H), 7.45 (t, J = 1.6 Hz, 1H), 5.36 (d, J=2.5 Hz, 2H), 4.06 (s, 3H), 2.71 (t, J=
2.6 Hz, 1H).

Synthesis of the I-propargyl-1-methylpyrrolidinium bromide (3b)° 1.2 Eqv. of 1-Methylpyrrolidine
(1.06 g, 12.43 mmol) was added to a solution of propargyl bromide (1.23 g, 10.36 mmol) in dry
toluene (25 mL). The reaction mixture was stirred under inert atmosphere for 24 hours at 50 °C.
Product purification by washing in toluene and ethyl acetate resulted into a slightly yellowish solid
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product. Yield: 85.2 % (1.7 g,).'H-NMR (400 MHz, CDCl;) § ppm: 4.87 (d, ] = 2.5 Hz, 2H), 4.01 (dd,
J=6.9 Hz, J = 11.1 Hz, 2H), 3.85 (m, 2H), 3.45 (s, 3H), 2.85 (t, J = 2.5 Hz, 1H), 2.27 (m, 4H).

Synthesis of the N-propargyl-N,N,N-triethylammonium bromide (3¢)’ To a solution of propargyl
bromide (1.23 g, 10.36 mmol) in dry toluene (20 mL) was added 1.2 eqv. of N, N, N-triethylamine (1.25
g, 12.72 mmol) and stirred at 50 °C under nitrogen atmosphere for 24 hours. Removal of solvent under
vacuo and final purification by washing of crude product with toluene and ethyl acetate yielded a
white solid product with a yield of 78.3 % (1.55 g)."H-NMR (400 MHz, CDCl;) & ppm: 4.60 (d, J =
2.5 Hz, 2H), 3.59 (q, J,=J,=J; = 7.3 Hz, 6H), 2.75 (t, J;=J, = 2.5 Hz, 1H), 1.41 (t, J;=], = 7.3 Hz, 9H).

S2 'H- NMR spectrum of the bromo telechelic PIB (3000 g/mol).
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S3 ’C- NMR spectrum of the bromo telechelic PIB (3000 g/mol).
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S4 'H- NMR spectrum of the azido telechelic PIB (1).
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S5 *C- NMR spectrum of the azido telechelic PIB (1).
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S6 'H- NMR spectrum of the alkyne containing IL 3a.
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S7 '"H- NMR spectrum of the alkyne containing IL 3b.
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S8 'H- NMR spectrum of the alkyne containing IL 3c.
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S9 'H-NMR spectrum of the 3-methyl-1-imidazolium telechelic PIB-IL 4a.
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$10 *C-NMR spectrum of the 3-methyl-1-imidazolium telechelic PIB-IL 4a.
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S11 'H-NMR spectrum of the 1-methylpyrrolidinium telechelic PIB-IL 4b.
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$12 C-NMR spectrum of the 1-methylpyrrolidinium telechelic PIB-IL 4b.
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S13 'H-NMR spectrum of the N, N, N-triethylammonium telechelic PIB-IL 4a.
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S14 BC-NMR spectrum of the N, NV, N-triethylammonium telechelic PIB-IL 4¢
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S15 "*C-NMR spectrum of the 3-methyl-1-imidazolium PIB-IL 6a
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$16 “C-NMR spectrum of the 1-methylpyrrolidinium telechelic PIB-IL 6b
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$17 *C-NMR spectrum of the N, N, N-triethylammonium telechelic PIB-IL 6¢
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S18 "F-NMR spectrum of the N,N,N-triethylammonium telechelic PIB-IL 6¢ and its corresponding
lithium salt (signal a) for comparison
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S19 MALDI-TOF-MS spectrum of the PIB-IL 6a.
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S20 MALDI-TOF-MS spectrum of the PIB-IL 6b.
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S21 MALDI-TOF-MS spectrum of the PIB-IL 6c.
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2. Thermal properties

S22 DSC curves of the PIB-ILs 4-7a
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S23 DSC curves of the PIB-ILs 4-7b
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S24 DSC curves of the PIB-ILs 4-7¢
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S25 TGA curves of the PIB-ILs 4-6a
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S26 TGA curves of the PIB-ILs 4-7¢
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3. SAXS measurements

S27 Typical fit of a SAXS profile for the PIB-IL 5a at room temperature with a Lorentzian curve.
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S28 In-situ SAXS profiles for the PIB-IL 4c.

RN RN RN
o o o
- N w
L { L

o

Intensity / a. u.

— — — RN
o O O o
w N —_

4c

o
RN

0.2

04 06081 2

q/nm'1

S29 SAXS profile for the PIB-IL 5¢ at room temperature.
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S30 In-situ SAXS profiles for the PIB-IL 7b.
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4. Rheology measurements
S31 Temperature-sweep measurements of the PIB-ILs 4a and Sa
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S32 Temperature-sweep measurements of the PIB-ILs 6a and 7a
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S33 Temperature-sweep measurements of the PIB-ILs 6¢ and 7¢

©
a,
O
~~
O
1 O/| T T T T v T T T 4 T T T T T
O 20 40 60 80 100 120
temperature [°C]
1. D. L. Morgan and R. F. Storey, Macromolecules, 2009, 42, 6844-6847.
2. P. Zare, A. Stojanovic, F. Herbst, J. Akbarzadeh, H. Peterlik and W. H. Binder, Macromolecules,

2012, 45, 2074-2084.




<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 <>
    /ENG ()
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


