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Materials

TPP was synthesized by our group following the procedure previously reported.! The 1,4-cis
polybutadiene rubber (Europrene NEOCIS BR 60: Polimeri Europa S.p.A.-Milano; 98% cis,
average M,, = 300,000) has been purified from stabilizers by dissolution in chloroform and
precipitation in methanol. The crystalline TPP/1,4-cis-PB materials were prepared both from
solution and by mechanochemical method with variable amount of rubber. The TPP/PB crystals
(Sample 3: PB molar fraction = 0.53) were obtained by crystallization from a benzene solution
containing TPP combined with a chloroform solution of the rubber, maintaining the solution under
stirring for two hours. At the end of the process the crystals were dried under vacuum for removing
the solvents. The TPP/PB materials (Sample 1: PB molar fraction = 0.70; Sample 2: PB molar
fraction = 0.62) were obtained by compounding the polybutadiene rubber and the crystalline TPP

powder in a mortar at a temperature of about 50°C.
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X-ray Powder Diffraction.

Powder X-ray diffraction experiments were performed using a Bruker D8 diffractromer in the
Bragg-Brentano geometry. The radiation wavelength 1 of the incident X-rays was 1.5406 A and a 26
range from 5° to 60° was investigated. The unit cell parameters were refined using the GSAS
program A. C. Larson, R. D. Von Dreele Los Alamos National Laboratory Report LAUR 86-748
(2004).

Figure S1. Powder X-ray diffraction patterns of: a) guest-free TPP crystals (space group P63/m, a =
b =11.454(5) A; ¢ = 10.160(5) A; V = 1154.4(9) A*)*; b) TPP/1,4-cis-PB supramolecular crystals
obtained from solution crystallization (Sample 3) (space group P6s/m, a = b = 11.6562(8) A; ¢ =
10.0782(13) A; V = 1185.85(13) A?).
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Differential Scanning Calorimetry

Differential scanning calorimetry (DSC) traces were performed on Mettler Toledo Star® Thermal
Analysis System equipped with N, low-temperature apparatus. The experiments were run under
nitrogen atmosphere Al-crucibles. The samples were heated from 25 °C to 350 °C at 10 °C/min.
The sample weights for the DSC measurements were about 3 + 5 mg and were measured to an

accuracy of 0.05 mg.
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Figure S2. Differential scanning calorimetry traces of: a) guest-free TPP crystals; b) sample 1 c)
sample 2; d) sample 3. Melting temperatures of the composite materials are stable at 333°C and the

melting enthalpies are respectively - 122 j/g, - 120 j/g and - 112 j/g for the sample 3, sample 2 and
sample 1.
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Solid State NMR

Quantitative '"H MAS NMR measurements have been performed on a Bruker Avance I1I 600 MHz
instrument operating at 14.1 T, by using a recycle delay of 20 s. A MAS Bruker probe head was
used with 2.5 mm ZrO; rotors spinning at the speed of 35 kHz.

Phase-Modulated Lee-Goldburg (PMLG) heteronuclear ('H-">C) and ('H-’'P) correlation
(HETCOR) spectra were run at 75.5 MHz, on a Bruker Avance 300 MHz instrument operating at a
static field of 7.04 T. A MAS Bruker probe head was used with 4 mm ZrO, rotors spinning at the
speed of 15 kHz. 90° pulse for proton was 2.9 ps. LG period was usually 18.9 ps. Quadrature
detection in t, was achieved using TPPI method. RAMP-CP” is obtained changing the strength of
the proton rf from 80 kHz at the beginning of the contact time to a value of 40 kHz at the end of the
cross polarization period in 100 steps. Cross-polarization times of 0.5 ms and 5 ms were applied on
each sample. Carbon and phosphorous signals (t;) are acquired under proton decoupling, applying
two pulse phase modulation scheme (TPPM)*. Particular care must be paid when the chemical shift
values in F1 dimension are taken into account, since the chemical shift dispersion is scaled by a
factor of 1/N3 compared to what obtained in a directly detected 'H spectrum. A mismatch of the
Lee-Goldburg condition might lead to a different scaling. Therefore, the chemical shifts were

confirmed by the performance of 1D 'H spectra.
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Figure S3. Pulse sequence used for 2D PMLG-HECTOR NMR experiments. A (T/240y)y
preparation pulse reorients the 'H polarization perpendicular to z axis of the effective field in the
tilted rotating frame, during t; a PMLG irradiation sequence is applied. At the end of t; a 0., pulse
brings back the magnetization into the xy plane. In order to have an efficient transfer of
magnetization to the carbon nuclei under fast MAS during the contact time a RAMP-CP is applied,
this procedure restores a broader matching profile between proton and carbon nuclei. During

acquisition TPPM heteronuclear decoupling is applied.
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Figure S4. °C MAS spectrum of the bulk polymer performed at 300MHz by using a spinning
speed of 3.5 kHz and a recycle delay of 10 s. The bulk-CH and bulk-CH, species resonate at 130.3
ppm and 28.3 ppm, respectively.

Table S1. 'H and °C NMR Chemical Shifts (5/ppm) TPP/PB materials as detected in the 'H fast-
MAS NMR, 2D PMLG HETCOR NMR and "*C CP MAS spectra, independently recorded.

cry-CH cry-CH; bulk-CH  bulk-CH, i-CH i-CH, TPP
| Hi: 6.5
H 3.5 0.1 5.2 1.9 5.7 2.4 Hy 73
C: 113.3
B¢ 128.2 26.1 130.3 28.3 - - Cy: 124.9
Couar144.8

References

(1) A. Comotti, R. Simonutti, G. Catel, P. Sozzani Chem. Mater., 1999, 11, 1476.

(2) A. Comotti, S. Bracco, L. Ferretti, M. Mauri, R. Simonutti, P. Sozzani, Chem. Commun., 2007,

350.

(3) G. Metz, X. Wu, S. O. Smith, J. Magn. Reson. A, 1994, 110, 219.

(4) A. E. Bennet, C.M. Rienstra, M. Auger, K. V. Lakshmi, R. G. Griffin, J. Chem. Phys. 1995,
103, 6951.




<<
  /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


