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Lance J Twyman,* Adam Ellis and Peter J Gittins

Experimental

Experimental Conditions

All NMR samples were prepared using deuterated solvents
supplied by Sigma Aldrich. 'H NMR was performed at 250MHz
and °C NMR at 60MHz using a Bruker AC-250 with 5mm CH
probe. UV analysis was carried out using a Hitachi U-2010
spectrophotometer. IR samples were recorded neat (without using
Nujol or KBr) on a Perkin Elmer Spectrum RX I FT-IR
spectophotometer with integral DuraSampl IR-II.  Analytical
GPC was conducted at room temperature using a low molecular
weight setup consisting of 2x600mm PL gel Sum (500A). All
samples were run using Fisher GPC grade supplied to the
columns by a Waters 515 HPLC Pump at 1.00 mlmin™'. Samples
were prepared in THF and spiked with toluene as a flow marker,
before being injected through a 200ul sample loop with a Gilson
234 Auto Injector. Sample concentration was monitored using an
Erma ERC-7512 refractive index detector. Data was analysed
using Polymer Labs proprietary software.

General Titration Procedure

A stock solution of ZnTPP was made up in dichloromethane
(1x10°M). This was then used to prepare a solution of the
pyridine-cored hyperbranched polymer (1x10”M). The porphyrin
stock was used to make up the pyridyl/polymer solution to
maintain the concentration of porphyrin throughout the titration.
2ml of the porphyrin stock solution (ligand free) was accurately
measured into a dried quartz glass cuvette and aliquots of
ligand/polymer solution between 10ul and 100ul were added
increasing as the titration progressed. UV wavelength scans were
taken after each aliquot, monitoring the Soret band at 418nm.
Solutions were made fresh and used within 3hr of preparation.
Titrations were repeated at least twice to verify subsequently
calculated binding constants. The UV peak for
tetraphenylporphyrin comes around 418nm and when complexed
(to either the HBP or 3-acetoxy-pyridine) shifted to 425nm (+1-
2nm).

Copolymerisation  of  3,5-Diacetoxbenzoic  Acid and
Acetoxypyridine (PEH-AcPy)

3,5-Diacetoxybenzoic acid (25.00g, 105mmol) and 3-
acetoxypyridine (7.20g, 0.5eq, 52.50mmol) were heated under
nitrogen to 200°C with diphenyl ether solvent (25.00g). After
45min the temperature was lowered to 180°C and acetic acid
removed under vacuum for lhr. The reaction mixture was
dissolved in THF and precipitated into methanol. This step was
repeated until the removal of all starting materials was confirmed
by 'H NMR. The white product was then dried under vacuum to

give purified polymer. Yield 19.3g; 'THNMR (CDCl;) 8.56 (br m,
2H, [AcPy] Ar 0-CH), 8.08-7.63 (br m, 26H, [Polymer] Ar o-

ss CH), 7.58-7.09 (br m, 15H, [Polymer] Ar p-CH + [AcPy] Ar o-
CH), 2.32 (s, 42H, [Polymer] -CH;); IR v 3090, 2940, 1741
(COOR), 1525, 1347 (NO,), 1593 ¢cm™'; NMR-Mn 3450; GPC-
Mn 3000, PD 1.42
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Figure 1: Schematic representation showing the methodology for non- 000
s covalent core/focal point incorporation 0.000 0001 0.002 0.003
[Pyridine Group] / M
04 Figure 3: Binding curves of PEHAcPy and AcPy. The points represent
60 experimental data and the lines the best fit to a 1:1 binding equation
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20 Figure 2: UV/Vis titration overlays for PEHAcPYy.

Figure 4: A schematic representation of the angular dependence of
binding and shift for pyridine bound to a metallated porphyrin. On the
left hand side the pyridine is perfectly bound/orientated within the

’ 75 shielded region of the porphyrin. This leads to a maximum effect
regarding chemical shift (of the pyridine protons). However, if sterics or
geometry prevent optimal binding (as portrayed on the right hand side of
the figure), then the pyridine is less perfectly orientated and any shifts
will be reduced
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Figure 5: NMR spectra of tetraphenyl porphyrin, HBP 3 and the resulting
s complex 4

A\




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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

  /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 <>
    /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 [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


