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Additional Structural Representations of 1

Figure S1. (a) A wire representation of a single (6,3)-type layer of 1 showing the
arrangement of the BTB ligands (red) with the two types of Ni centre in the
asymmetric unit of 1 (cyan and purple) that act as an additional set of trigonal nodes if
only the layer is considered. Each BTB ligand is coordinated to 1xNi(1) and 2xNi(2)
or 2xNi(1) and 1xNi(2) (b) The (6,3) layer is non-planar but corrugated in nature due
to the significant twisting of the external aromatic rings with respect to the central
ring of the BTB ligands. Torsion angles between these rings lie in the range -23.7 to
50.9°. (Ni — cyan/purple, C- grey, H — white, O — red, N — blue; disordered ring
components are omitted for clarity)
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Figure S2. Coordination about Ni(1) and Ni(2) within the layer of 1 showing that the
disordered BTB ring, and hence carboxylate donor, is bound only to Ni(2). In this
representation the central BTB ligand is bound to 1xNi(1) and 2xNi(2). See S1 figure
caption for further information. Hydrogen atoms omitted. (Ni — green, C- grey, O —
red, N — blue)

Figure S3. (a) A space filling plot of a single network of 1 perpendicular to the (6,3)
layer showing the bipy pillaring groups and the 9 x 10 A windows they define. (Ni —
cyan/purple, C- grey, H — white, O — red, N — blue). (b) The same view showed as a
wire representation to highlight the very open structure of the basic network.
Colouring as for S1 with bipy pillars shown as blue rods.
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Figure S4. Non-interpenetrated (3,5)-connected metal-organic binodal gra networks
highlighting the ABA stacking arrangements between layers shown in red and blue in
each case. These networks were identified by searching the TOPOS4.0 and RCSR
databases. JUZXAD [CuL(H,0)(SO4)] - 2(H,0) where L = 2,5-bis(4-pyridyl)-1,3,4-
oxadiazole, Dalton Trans. 2003, 1472; ERUFOM [CuL(H,0)(SO4)] - 2(H,0) where L
= 2,5-bis(4-pyridyl)-1,3,4-thiadiazole, Inorg. Chem. 2004, 43, 931; PEDMIV
[Cu(H4L)(bipy) where L = 1,3,5-benzenetriphosphoric acid, Inorg. Chem. 2006, 45,
977; XARNO [Co(L)(SO4)] where L = propane-1,3-diamine, XARNUA [Co(L)(SO4)]
where L = pentane-1,5-diamine, Can. J. Chem. 2005, 83, 668.
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Figure S5. View of a single channel of the triply-interpenetrated structure of 1. The
green sphere marks the centre of the channel and the closest contacts across the
windows providing access to the channels are 4.65 x 3.68 A. The windows are clearly
limited by the orientation of the BTB aromatic hydrogen atoms which project into the
channel space. Atom colour scheme as for S2.



Electronic Supplementary Material for CrystEngComm
This journal is (¢) The Royal Society of Chemistry 2008

Bulk characterisation and Properties of 1
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Figure S6. TGA data for 1. The first mass loss (3.1 %) up to 100°C corresponds to
release of guest water molecules and the second loss (10.7 %) to 330°C is for the
release of guest DEF. This is in good agreement with the bulk and
crystallographically derived formulae.
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Figure S7. Powder X-ray diffraction data of 1: as-synthesised (red), after the sample
is heated to 250°C in a He flow for 6 hours (blue) and post CO, sorption isotherm
(black). The samples were sealed in glass capillaries and measured in transmission
mode on a Stoe-Stadi P diffractometer using Cu K, radiation. Refined cell parameters
for the as-made sample: a = 14.4455(17) A, b =30.2791(207) A, ¢ = 16.6388(171) A,
B =91.690(7)°. Refined parameters for the post-isotherm sample: a = 14.4692(263) A,
b=30.2408(465) A, ¢ = 16.5229(239) A, f=91.800(13)°.
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Figure S8. The close inter-network contacts in the triply-interpenetrated structure of 1
viewed (a) along the stacking direction, ¢ and (b) perpendicular to this. The contacts
between the aromatic rings of the BTB ligands ‘stacked’ along the black arrow in (b)
lie in the range 4.09 — 4.26 A. Additional contacts also exist between the networks in
other parts of the structure. For an additional reference involving °‘stacking’ of
aromatic molecules please see Y. Yamauchi, M. Yoshizawa, M. Fujita, J. Am. Chem.
Soc. 2008, 130, 5832-5833
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Additional Structural Representations of 2

Figure S9. (a) Wire representation of a single (6,3)-type layer in 2. The Ni centres
(cyan) act as linear connectors linking the trigonal BTB nodes (red). (b) Despite the
approximately orthogonal arrangement of the trans BTB ligands, a layer structure is
obtained due to the twisting between the aromatic rings of the BTB ligands. The
torsion angle between the central and external aromatic rings is -42°. (Ni —
cyan/purple, C- grey, H — white, O — red, N — blue). For further information see figure
S10 below.

o+ (10,3)a
net

Figure S10. Construction of (6,3) and (10,3)-a networks from planar trigonal nodes
such as 1,3,5-benzenetricarboxylate (BTC). The BTC nodes (blue) are linearly
connected by Ni(I) (orange). When the nodes are bound to the metal in a co-planar
arrangement a (6,3) network results. However, when these are locked orthogonal to
one another a chiral (10,3)-a network propagates.
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Figure S11. (a) Wire representation of a single network of 2 highlighting the open
nature of the structure and the zig-zag Ni-Bipy-Ni chains arising from the cis
coordination that pillar the layers. (b) A view parallel to the stacking direction of 2.
(Ni— cyan, BTB — red, bipy — blue)

Figure S12. Void centre (green) in a single network of 2. The window providing
access to the void is 11.6 A across limited by the EG —CH,-CH,- groups which
project into the pore space. The large voids allow the triple interpenetration of the (3,
4)-connected tfz networks.
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Figure S13. Geometry about the 4-connected Ni(Il) node in 2. The Ni centre
(omitted) sits midway along the long vertex between O1-O1°. The distances between
the donor atoms that define the vertices of the triangular-based pyramidal node are:
O1-N1 (O1’-N1’) 2.770(4)A, O1-N1> (O1’-N1) 2.946(4)A, N1-N1" 3.139(4)A, O1-
01’ 4.063(3)A. The long vertex between O1 and O1” is 1.30 — 1.46 times the length
of the other 5 vertices. Atoms labelled X’ are related by the symmetry operation
(0.3333+x-y, 0.6667-y, 0.1667-z). Bipy and BTB ligands are only partially shown for
clarity.
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Bulk characterisation and Properties of 2
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Figure S14. (a) Full TGA profile for 2 up to 700 °C. The first inflection point at 250
°C corresponds to a mass loss of 25%. (b) TGA data for 2 up to 100 °C only, showing
a mass loss of 1.2% at this temperature. Based on the crystallographic formula
[Ni3(BTB).(bipy);(EG)s] - (toluene), the calculated mass loss for the guest molecules
and metal-bound EG is 15.5%. The TGA profiles clearly indicate that this mass is lost
in the range 100 — 250 °C but does not occur as distinct mass losses, but is lost
concomitantly resulting in framework degradation.
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Figure S15. Powder X-ray diffraction data of a bulk sample of as-synthesised 2. The
sample was sealed in a glass capillary and measured in transmission mode on a Stoe-
Stadi P diffractometer using Cu K,; radiation. Refined cell parameters: a =
31.2637(35) A, ¢ = 17.3266(48) A, V= 14666.366(58) A°.

Figure S16. SEM images of crystalline samples of (a) framework 1 and (b)

framework 2. Note the change in crystal morphology from flat needles to blocks in the
presence of toluene.




<<
  /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


