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olefin-mixtures using scCQ, solubility for differentiation
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Supplementary Informations
1. Material and methods.
Chemicals

Gas: Argon 4.8 (Westfalen AG) carbon dioxide 4.5 (Praxair), synthesis gas (Praxair)
were used as received

1-Octene (Aldrich > 98 %) and 1-Octadecene (Aldrich > 95%) were dried, degassed and
stored under an argon atmosphere.

[Rh(acac)(CO),] (Strem 99 %) and triphenylphosphine trisulfonic acid trisodium salt,
TPPTS, (0.6 mol dm™ in water, generous gift from Hoechst) were used as received.

[HRh(CO)(TPPTS);3], 1, was prepared according to '. Typically, [Rh(acac)(CO),] (0.25 g,
1 mmol) was suspended in 5 cm’ of an aqueous solutions of TPPTS (0.6 mol dm™, 3
mmol). Syngas was bubbled overnight through the suspension to yield a yellow-brown
solution. After addition of water (10 cm’), addition of absolute ethanol (30 cm®) led to the
precipitation of 1 as a yellow powder. The complex was recovered by filtration, washed
with fresh ethanol and dried at room temperature under vacuum (0.005 mbar). 1.73g, 96
% yield. *'P-{'"H}-NMR: &p (400 MHz, D,0) 43.5 (d, 'Jp-rn 155.7). "H-NMR: 8y (400
MHz, D,0) -9.57 (1H, q, 2 Jom 13.5, H-Rh), 7.2 (9H, t, arom), 7.36-7.54 (18H, m, broad,
arom), 7.62 (9H, d, arom).

The anion exchange resins Amberlyst 26 OH (Aldrich), Dowex Marathon A2 (Aldrich)
and the controlled porous glass Trisopor 50 (Vitra Bio GmbH) and Trisopor 137 (Vitra
Bio GmbH) were dried under vacuum (0.03 mbar) at room temperature until constant
weight and stored under Argon.

Table S 1 Characteristics of the used supports

Dowex Marathon A2 Amberlyst 26 OH  Trisopor 50 Trisopor 137

pore size / nm 50 29 50 137
pore volume/cm® g’ 1.43 0.20 1.43 0.95
surface area / m” g’ 112 30 112 32

particle size / um 520-620 560-700

'I. Toth, B. E. Hanson, I. Guo and M. E. Davis, Catal. Letters, 1991, 8, 209
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Methods

Gas Chromatography analyses were carried out using a Trace GC ultra (Thermo
Elektron) equipped with a flame ionization detector (FID) and fitted with CP-Sil 8CB
capillary column for quantitative analysis. The temperature program was: 50 °C (1 min);
A 12 °C min™ to 80 °C (2.5 min), 80°C (1 min), A 25 °C min™ to 150 °C (2.8 min), 150
°C (2 min), A 20 °C min™ to 250°C (5 min), 250°C (5 min). The temperature of the
injector and the detector were both 300°C. Helium was used as a carrier gas at a constant
flow of 3 cm® min™.

'H and *'P NMR spectra were recorded on Bruker DPX 400 NMR spectrometer. 'H
NMR spectra were referenced internally to deuterated solvents; which were referenced
relative to TMS, & = 0 ppm, D,O SH = 4.79 ppm. *'P NMRspectra were referenced
externally to 85% H3PO4. Coupling constants are given in Hz.

ICP measurements were carried out by the company Currenta Analytik
(www.analytik.currenta.de) with a detection limit of 1 ppm for rhodium and 2 ppm for
phosphorus.

2. Supported catalysts preparation

All the supported catalysts were prepared by wet impregnation. The dried support was
suspended in an aqueous solution of 1 through which syngas was bubbled overnight at
room temperature. After the bubbling, the solid showed a yellow coloration while the
aqueous phase had completely decolorized. After filtration and drying under vacuum
(0.005 mbar) the supported catalyst were obtained as yellow free flowing solids.

Typical procedure for 1 on Amberlyst 26 OH:

Dried Amberlyst (0.777 g, 4.2 mEq of NR4 group g"') was suspended in an aqueous
solution (10 cm’) of 1 (70 mg, 0.038 mmol). Syngas was bubbled through the suspension
for 15 h. After the bubbling, the support beads had turned yellow while the aqueous
phase was colorless. The loaded Amberlyst beads were collected by filtration and dried
under vacuum (0.005 mbar) at room temperature. The free flowing yellow beads were
stored under argon until used. The catalyst loading corresponds to 10% of the support
capacity based on the SO3 groups of complex 1.

3. Catalyst testing for single olefin hydroformylation in repetitive batch mode.

The hydroformylation reactions were performed as described in the experimental part of
the communication. After collection of the crude product and venting, the autoclave was
heated up to 80°C and pressurized with syngas (20 bar). Fresh olefin was introduced at
the bottom of the autoclave through a valve connected to a, HPLC pump. The magnetic
stirrer was switched on and the autoclave pressurized with CO,. This procedure was
repeated several times to assess the catalyst stability. For all the repetitive batch
experiments, the catalyst stayed at all time in the reactor, care was taken to exclude air
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admission within the autoclave.
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[HRh(CO)(TPPTS);], 1, supported onto controlled porous glass (Trisopor 50 and 137).
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Figure S 1 Repetitive batch experiments for the hydroformylation of 1-octene with
complex 1 supported onto Trisopor 50 (80°C, pCO; =100 bar, CO/H; = 20 bar, 2.35

mmol 1-octene; S/C =500, 3h)
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Figure S 2 Repetitive batch experiments for the hydroformylation of 1-octene with
complex 1 supported onto Trisopor 137 (80°C, pCO; =100 bar, CO/H; = 20 bar,

2.35 mmol 1-octene; S/C =500, 3h)
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[HRh(CO)(TPPTS);], 1, supported onto anion exchange resins (Dowex marathon A2 and
Amberlyt 26 OH).
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Figure S 3 Repetitive batch experiments for the hydroformylation of 1-octadecene
with complex 1 supported onto Dowex marathon A2 (80°C, pCO; =100 bar, CO/H;
=20 bar, 2.19 mmol 1-octene; S/C = 2000, 20h)
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Figure S 4 Repetitive batch experiments for the hydroformylation of 1-octadecene

with complex 1 supported onto Amberlyst 26 OH (80°C, pCO; = 100 bar, CO/H; =
20 bar, 2.19 mmol 1-octene; S/C =2000, 20h)

4/4




<<
  /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


