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Table S1. Relative energies (kcal mol™") and O-H vibrational frequencies (cm™)
for fucose monomers (DFT-D/TZV2D).

Monomer | Relative O-H Stretch
Energy® | OH1 | OH2 | OH3 | OH4
A 0.16 3673 | 3678 | 3656 | 3631
B 0.00 3628 | 3661 | 3662 | 3632
C 1.63 3643 | 3656 | 3634 | 3631

* with zero point and thermodynamic corrections, at 298 K.

Table S2. C-H frequencies (cm™) for fucose monomers (DFT-D/TZV2D).

Monomer C-H Stretch
CHI1 | CH2 | CH3 | CH4 | CHS5 | CH6(a) | CH6(b) | CH6(c)

A 2853 12973 | 2924 | 2904 | 2879 | 2980 3040 3062

B 2920 | 2946 | 2926 | 2909 | 2890 | 2980 3042 3062

C 2874 13002 | 2890 | 2912 | 2877 | 2980 3042 3062
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Table S3. Structures of a-methyl glucose-toluene complexes at the MP2/6-

31G** level. U, L and S label Upper, Lower and Side-on structures,
Lower being on the same side as the OMe group of the sugar. M, C and
CC label the arrangement of the C(2), C(3) and C(4) hydroxyl groups of
the sugar, M for mixed (meaning no pattern), C for all clockwise and CC
for all counter clockwise. T, GP amd GM label the orientation of the
exogenous side chain oxygen atom. For T structures the O-C(5)-C(6)-O
dihedral angle is approximately trans, whilst for GP and GM structures the
dihedral angle is gauche (P for counter clockwise and M for clockwise).
The final value is the O-C(6)....C(T)-CH; dihedral angle (unsigned)
where C(T) is the tertiary carbon of toluene and CHj is the methyl group
of toluene, and gives the relative orientation of the sugar and toluene
Finally the relative energies of each complex to the lowest are given in

kcal mol ™.

U-M-T-116 4.91 L-M-T-59 4.38
U-M-T-71 4.54 L-M-T-55 3.08
S-CC-GP-127 1.88 L-M-GP-40 5.41
U-M-GP-42 3.50 L-M-T-7 1.48
S-M-GP-44 4.74 L-M-GM-33 2.93
U-M-T-37 3.15 L-CC-GM-3 0.31
U-M-GP-121 3.06 L-CC-GM-41 1.36
U-M-GP-166 2.50 L-CC-T-6 0.00
U-M-GP-42 1.82 L-CC-GP-104 1.82
U-CC-T-148 2.44 L-CC-GP-105 2.18
U-CC-T-31 1.98 L-CC-GP-133 1.81
U-CC-GM-145 2.49 L-CC-GP-171 212
U-CC-GP-156 1.30 L-CC-GP-27 1.29
U-CC-GP-48 1.29 L-CC-GP-2 0.39
U-CC-GP-93 2.02 L-CC-GP-42 3.13
S-CC-GP-83 478 L-M-T-97 4.98
U-CC-GP-45 3.63 L-M-T-149 2.07
U-M-GP-160 3.55 L-C-T-117 5.52
U-C-T-151 6.60 S-CC-GP-58 4.39
U-CC-GM-26 212

Table S4. The relative energies (kcal mol™) of the three main sugar conformations of

a-methyl glucose at the MP2/6-31G** and, in parentheses, at the DFT-D/TZV2D
level.

Sugar

conformation Energy Free energy
A (T) 0.09 (0.24) 0.29 (0.45)
B (G-) 0.01 (0.00) 0.32 (0.00)
C (G1) 0.00 (0.13) 0.00 (0.08)
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Fig. S1 Optimized structures of fucose-toluene complexes at DFT-D/TZV2D level.

[

@
2e o' 7 %ee; oy
o @ L] e
*Pee R AN e’ 39
¢ e © @o
~ EaS

o &

4 ~ ~ Pl
-~ =
—~——— Ptsese P D = ,‘r

S
1 2 3
%S¢, e ¢ .
e e? P ‘GQ. o 0’.,.
o -
— H‘-r‘ —‘5-. — ;(
_‘F = ,L . P -r)_ N— -
b o = _,_w_'_ — = - o 2



Electronic Supplementary Material for PCCP
This journal is © The Owner Societies 2008

@ a8
®© o @
S o B
@
e® a® ek
5 Sy
‘ £ B a—
-~ Sy ~
— — - - . ”
- '8 - ) SR "“C.
> o @
©z
7 8 9
< @ ®
P e®a 8
- ‘ '.
. (e
R o
sso &° B\
‘.‘. _("“ —<
o @ >~
oz R
A
10 11

Fig. S2. Optimized structures of glucose—3-methylindole and —p-hydroxytoluene
complexes



Electronic Supplementary Material for PCCP
This journal is © The Owner Societies 2008

The procedure for extrapolating the MP2 energy to the complete basis set (CBS)
limit .
The extrapolation to the basis set limit requires calculations at both MP2 and Hartree
Fock (HF) levels using two basis sets of different sizes, here taken to be aug-cc-pVDZ
and aug-cc-pVTZ .
The corresponding energies are substituted into the following equations of Helgaker
and co-workers .

E™(X) = E"(CBS) + Ae™

E“"(X) = E“"(CBS) + BX™
Here E™ and E*" are the Hartree Fock and correlation (MP2) energies, X=2 for a
double-zeta basis set (aug-cc-pVDZ) and X=3 for a triple-zeta basis set (aug-cc-
pVTZ), and a equals 1.43. These equations are then solved to give E“"(CBS) and

E"(CBS), which are then combined to give the required CBS total energy.

The individual energies for the two complexes (au) are:
Complex HF MP2

Benzene and S-Galactose

aug-cc-pVDZ -914.182064 -917.081990
aug-cc-pVTZ -914.386055 -917.867677
Benzene

aug-cc-pVDZ -230.729362 -231.545350
aug-cc-pVTZ -230.779954 -231.746515
p-Galactose

aug-cc-pVDZ -683.455682 -685.526994
aug-cc-pVTZ -683.609096 -686.110627
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Fucose and Toluene

aug-cc-pVDZ -878.355166 -881.216459
aug-cc-pVTZ -878.551763 -881.978908
Fucose

aug-cc-pVDZ -608.586920 -610.463857
aug-cc-pVTZ -608.723880 -610.987078
Toluene

aug-cc-pVDZ -269.769561 -270.738300
aug-cc-pVTZ -269.829187 -270.976177

1 A. Halkier, T. Helgaker, P. Jorgensen, W. Klopper, H. Koch, J. Olsen and A. K.

Wilson, Chem. Phys. Letters, 1998, 286, 243.




<<
  /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


