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I. NMR Characterization of the 4’-(n-mercaptoalkyloxy)biphenyl-4-carbonitrile derivatives

4’-(8-bromooctyloxy)biphenyl-4-carbonitrile (2a) (n=8) (light vellow needle like crystals, n=0.75)

» '"H-NMR (300MHz, CDCl3) é(ppm): 7.69 (d, 2H, J=8.4, Haromatic ortho to CN), 7.64 (d, 2H, J=9.0,
Haromatic meta to CN), 7.56 (d, 2H, J=8.7, Haromatic meta to OCHy~), 7.00 (d, 2H, J=8.7, Haromatic Ortho to
OCHy~), 4.01 (t, 2H, J=6.4, PhnOCHXCH,~ ), 3.42 (t, 2H, J=6.75, ~CH,CH,Br), 1.852 (m, 4H,

PhOCH, CHr~ and ~CH,CH,Br), 1.55-1.3 (m, 8H, ~(CH,),CH,CH,Br).

3C-NMR (75 MHz, CDCL3) 8(ppm): 159.99, 145.49, 132.77, 131.51, 128.54, 127.28, 119.31, 115.30,

s 110.27, 68.30, 34.16, 32.97, 29.37, 28.88, 28.29, 26.15.

4’-(12-bromododecyloxy)biphenyl-4-carbonitrile (2b) (n=12) (white crystals, n=0.83)

"H-NMR (300MHz, CDCl3) &(ppm): 7.70 (d, 2H, J=9.0, Haromatic ortho to CN), 7.64 (d, 2H, J=8.4,
Haromatic meta to CN), 7.53 (d, 2H, J=8.7, Haromatic meta to OCHy~), 7.00 (d, 2H, J=8.7, Haromatic 0rtho to
OCHy~), 4.01 (t, 2H, J=6.6, PhnOCH.CH,~ ), 3.41 (t, 2H, J=6.9, ~CH,CH,Br), 1.82 (m, 4H,

» PhAOCH, CH~ and ~CH,CH,Br), 1.55-1.3 (m, 16H, ~(CH,)sCH,CH,Br).
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PC-NMR (75 MHz, CDCl;) d(ppm): 159.98, 145.45, 132.75, 131.40, 128.54, 128.45, 127.24,

119.32, 115.21, 110.19, 68.33, 34.29, 33.00, 29.71, 29.61, 29.56, 29.40, 28.95, 28.35, 26.21.

4’-(16-bromohexadecyloxy)biphenyl-4-carbonitrile (2b) (n=16) (white crystals, n=0.68)

"H-NMR (300MHz, CDCl3) &(ppm): 7.70 (d, 2H, J=8.1, Haromatic ortho to CN), 7.64 (d, 2H, J=8.4,
Haromatic meta to CN), 7.53 (d, 2H, J=8.7, Haromatic meta to OCH,~), 6.99 (d, 2H, J=8.7, Haromatic ortho
to OCHy~), 4.01 (t, 2H, J=6.45, PhOCH.CH,~ ), 3.41 (t, 2H, J=6.75, ~CH,CHBr), 1.83 (m, 4H,

PhOCH, CHr and ~CH,CH,Br), 1.50-1.2 (m, 24H, ~(CH>);-CH>CH,Br).

BC-NMR (75 MHz, CDCL) 8(ppm): 159.99, 145.49, 132.78, 131.43, 128.53, 127.27, 119.36,

115.27, 110.20, 68.37, 34.53, 33.04, 29.87, 29.83, 29.76, 29.65, 29.61, 29.43, 28.98, 28.39, 26.24.

4'-(8-mercaptooctyloxy)biphenyl-4-carbonitrile

'H-NMR (300MHz, CDCl3) 8(ppm): 7.70 (d, 2H, J=, Haromaiic 0rtho to CN), 7.64 (d, 2H, J=, Haromatic
meta to CN), 7.53 (d, 2H, J=8.7, Haromatic meta to OCH,~), 7.00 (d, 2H, J=, Haromatic ortho to OCH,~),
4.01 (t, 2H, J=6.45, PhnOCHCH,~ ), 2.53(q, 2H, J=7.3, ~CH,CHSH), 1.812 (m, 2H, PhOCH, CH>~),
1.63 (m, 2H, ~CHACH,SH), 1.4-1.7 (m, 8H, ~(CH>)LH,CH,SH), 1.339 (t, 1H, J=7.5, ~CH,CH,SH

).

BC-NMR (75 MHz, CDCL) 8(ppm): 159.95, 145.47, 132.77, 131.46, 128.52, 127.27, 119.35,

115.25,110.21, 68.28, 34.18, 29.44, 29.38, 29.19, 28.48, 26.17, 24.85.

4'-(12-mercaptododecyloxy)biphenyl-4-carbonitrile (5b) (n=12)(CBO(CH,);,SH) (white powder,

n=0.52 after purification by column chromatography (SiO,, 1:1 dichloromethane-hexanes, R=0.48)

"H-NMR (300MHz, CDCl3) &(ppm): 7.71(d, 2H, J=8.4, Haromatic 0rtho to CN), 7.65 (d, 2H, J=8.7,
Haromatic meta to CN), 7.53 (d, 2H, J=8.7, Haromatic meta to OCH,~), 6.99 (d, 2H, J=9.0, Haromatic ortho

to OCHy~), 4.01 (t, 2H, J=6.6, PnOCH.CH,~ ), 2.53 (q, 2H, J=7.3, ~CH,CHSH), 1.81 (m, 2H,
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PhOCH,CH>~ ), 1.61 (m, 2H, ~CH.CH,SH), 1.34 (t, 1H, J=7.8 ~CH,CH,SH), 1.55-1.25 (m, 16H,

~(CH»)sCH,CH,SH).

BC-NMR (75 MHz, CDCly) &(ppm): 159.96, 145.45, 132.75, 131.39, 128.47, 127.24, 119.33,

115.23,110.17, 68.33, 34.23, 29.74, 29.69, 29.57, 29.39, 29.25, 28.56, 26.21, 24.85.

4'-(16-mercaptohexadecyloxy)biphenyl-4-carbonitrile (5¢) (n=16) (CBO(CH>);¢SH) (waxy white

solid, n=0.99)

'H-NMR (300MHz, CDCls) 8(ppm): 7.70 (d, 2H, J=8.1, Huromatic 0rtho to CN), 7.64 (d, 2H, J=8.7,
Haromatic meta to CN), 7.53 (d, 2H, J=9.0, Huromatic meta to OCH,~), 6.99 (d, 2H, J=8.7, Haromatic Ortho
to OCHy~), 4.01 (t, 2H, J=6.6, PnOCHCH,~ ), 2.53 (q, 2H, J=7.4, ~CH,CHSH), 1.81 (m, 2H,
PhOCH,CH»~ ), 1.61 (m, 2H, ~CHCH,SH), 1.34 (t, 1H, J=7.8 ~CH,CH,SH), 1.55-1.25 (m, 24H,

~(CH;);LCH>CH,SH).

BC-NMR (75 MHz, CDCls) 8(ppm): 160.0, 145.47, 132.75, 131.41, 128.50, 127.25, 119.32, 115.27,

110.20, 68.37, 34.24, 29.85, 29.79, 29.71, 29.59, 29.41, 29.27, 28.57, 26.23, 24.86.
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III. Reaction conditions and Resulting AuNP Ligand Compositions

TABLE S1. Reaction conditions used for the preparation of Au nanoparticles.

CH;3(CH,)nSH CBO(CH,),SH Total
# Mixing
m % mM n % mM mM
1 - 0 0 8 100 0.60 0.60 Dropwise
I - 0 0 12 100 0.60 0.60 Dropwise
I - 0 0 16 100 0.60 0.60 Dropwise
v 5 80 2.46 12 20 0.54 3.00 Dropwise
A% 5 50 0.30 12 50 0.30 0.60 Direct
\%! 5 67 0.40 12 33 0.20 0.60 Direct
VI 5 83 0.50 12 17 0.10 0.60 Direct
VIII 5 100 0.60 - 0 0 0.60 Direct
IX 11 100 0.60 - 0 0 0.60 Direct
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TABLE S2. Gold nanoparticle characterization.

TGA (%) Footprint (A%) ¢
CBO(CH,),SH
# p— Size ©
Reaction LC thiol (nm) | (nm) Org. Gold Sphere Truncated octahedron
n mixture coverage
(%) (%) *
1 8 100 100 543 | 4.5+0.8 17.2 82.8 18.6 233
11 12 100 100 540 4.7+0.9 17.4 82.6 20.6 25.7
111 16 100 100 534 4.7+0.8 20.5 79.5 19.2 23.9
v 12 20 87°¢ 535 4.5+0.9 16.5 83.5 20.8 26.0
A% 12 50 70°¢ 528 4.6+0.8 15.5 84.5 19.0 23.8
VI 12 33 49°¢ 519 4.7+0.9 11.9 88.1 20.6 25.7
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VII 12 17 28¢ 523 | 4.7+£0.8 9.8 90.2 19.7 24.6
VIII CH;(CH)sSH 509 | 4.5+£0.7 7.0 93.0 17.9 223
IX CH;3(CH;);;SH 515 | 4.5+0.8 12.1 87.9 16.8 20.9

* Calculated from "H-NMR data; % of total thiol.
® Solvents: acetonitrile (I-III), acetonitrile:tetrahydrofurane 1:1 (IV) and chloroform (V-IX).

¢ Mean diameter metal core size obtained by TEM analysis.
4 Calculation of the surface area at the Au core for the case of a spherical geometry or the more realistic truncated octahedron are assumed.

¢ Outcome represents the average of 2 or more experiments. The range is < 4% in each case.
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II1. Characterization of sample VI

d) J
M l

T
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Fig. S1 Liquid state NMR spectra of (a) CBO(CH;);2SH, (b) CH3(CH)sSH and sample VI (c)

before and (d) after the iodine reaction.
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Thermogravimetric Analysis (TGA)

Experiments were performed on a TA Instruments Q500 model with two mass flow controllers. 5-10
mg of accurately weighed samples were studied at 20°C/min under nitrogen (60mL/min) from room
temperature to 100°C (standby for Smin) and 550°C, then switched to air (60mL/min), and studied up

s to 700°C.
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Fig. S2 TGA spectrum of sample VI.
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Differential Scanning Calorimetry (DSC)

Experiments were performed on a DSC Q1000 machine from TA Instruments. Samples (5-10 mg) in
sealed aluminum- or aluminium hermetic- pans were studied under a purging nitrogen atmosphere.
Heating and cooling rates were set at 10°C/min between room temperature and 150°C. Neither the

s single nor binary ligand AuNPs exhibit DSC-detectable LC properties. The smaller surface curvature
of the 4 to 5nm NPs and the relatively short length of the CBO(CHg)TSH likely leads to less
interparticle ligand intercalation, compared to the LC-capped 2nm AuNPs '® . The observation of LC
properties in the DSC measurements was used to detect unbound LC thiol ligands that maybe present
with the functionalized particles because of incomplete purification.
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Fig. S3 DSC spectrum of CBO(CH;);2SH (top plain lines) and sample VI (bottom dash lines).




<<

  /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

  /CreateJDFFile false

  /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



  /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



