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Supplementary Information

Table S1. Densities and molar volumes for the healing monomer library.

Chemical® Density (g/ml)° Molar Volume (ml/mole)*
Norbornane 0.845 113.80
-H 0.844 111.42
-CH=CH-CH,- 0.985 134.07
-CH=CH, 0.840 142.91
=CH-CH; 0.892 134.59
-COOEt 1.022 162.42
-CH,-OH 1.025 120.92
-COOH 1.128 122.37
-COCH; 1.004 135.51
-CHO 1.029 118.60
-CH,-Cl 1.050 135.71
-CH,-Br 1.300 143.77
-CH,-0O-CH; 0.931 148.22
_CON(CHs), 1.150 143.45

®with the exception of the first chemical (norbornane), the functional group listed refers to a derivative
of 2-norbornene functionalized with this group at the 5-position.

®reported density values of all monomers are the average of 10 measurements

‘molar volume was determined from each monomer’s density and molecular weight
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Calculation of Norbornene’s Group Contributions

The four Beerbower “group contributions” of norbornene are identical to the four corresponding
cohesive energies of norbornene (E7, total cohesive energy; Ep, cohesive energy related to dispersion
forces; Ep, cohesive energy related to fixed dipole forces; and E,, cohesive energy related to hydrogen
bonding forces), which were determined using previously established methods [1]. Their calculation is

detailed in the subsections below:
Calculation of E; for norbornene

Total cohesive energy, Ey, is defined as the energy of vaporization (AE,,,), which can be calculated from
enthalpy of vaporization (AH,,,) at room temperature using equation S1 (where R is the ideal gas

constant and T is room temperature, taken as 25 °C).

E, =AEvap =AHvap —RT (S1)
Enthalpy of vaporization (AH,,,) was measured with a differential scanning calorimeter (DSC, Model
Q20, TA instruments). All DSC experiments were conducted under a flow of nitrogen gas at a constant
rate of 50 ml/min. In a typical experiment approximately 10 mg of solid monomer was loaded into a
DSC sample pan, and the pan was covered and pressed with a sample lid containing a pinhole-sized
puncture. A dynamic scan was performed on the sample at a heating rate of 40 K/min over a
temperature range of 50 °C— 175 °C. The average of 5 experiments yielded a AH,,, for norbornene of

292 +13.2 J/g. Then, E; was determined from equation S1 to be 28.55 + 1.4 kl/mole.
Calculation of Ep for norbornene

The cohesive energy related to dispersion forces for a chemical is defined as the total cohesive energy
for that chemical’s homomorph (saturated, hydrocarbon analogue). Hence, the same DSC

measurements outlined above for calculating the total cohesive energy for norbornene was applied to
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norbornene’s homomorph—norbornane (Aldrich, used as received). For norbornane, AH,,, was

measured as 268 + 4.0 J/g, and E, for norbornene was then determined to be 26.85 + 0.4 ki/mole. A

typical DSC plot showing the vaporization of norbornene and norbornane is shown in Figure S1.

Calculation of Ep for norbornene

E» of a chemical is conveniently calculated by the Hansen-Beerbower equation:

E, =1398.76- 11’

(S2)

where u is the chemical’s dipole moment and the constant 1398.76 gives the parameter in Sl units.

With a dipole moment of 0.396 D [2], E; for norbornene was calculated to be 0.22 kl/mole.

Calculation of E, for norbornene

There is no way to directly measure E, for a chemical. Instead, Ey is generally determined by first

calculating the other three cohesive energy densities (Er, Ep, and Ep) and using equation S3.

E.=E,+E,+E, (S3)
E, was determined to be 1.47 ki/mole.
Summary
Ex Equation Value (kJ/mole) | E,/V (MPa) &r (MPa”)
Er E, = AEvap = AHvap —RT 28.55+1.4 256.2 16.0
Eo ED = AEvvap norbonane — AI—Ivap norborane RT 26.85£0.4 241.0 15.5
Ep E, =1398.76 - 1* 0.22 2.0 1.4
En E,=E,+E,+E, 1.47 13.2 3.7
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Figure S1. Vaporization of norbornene and norbornane measured by DSC. The enthalpy of vaporization
(AH,.p) is defined as the area under the endothermic vaporization peak, denoted by arrows.

40

——Norbornene

20| —— Norbornane | [Area = 292 J/g
S
é °F D = \ / /
5 20 ] L/ N

-20 I
o v o\t
3 iy
IS -40 |- : :
L. I
® 60}
T

8ol | |Area = 268 Jig|

_100 [ [ [ L [ [ 1

50 70 90 110 130 150
Temperature (°C)




<<
  /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


