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Experimental section 

Materials and general methods. All chemicals were commercially purchased and 

used without further purification. The organic ligand 1,4-bis(1,2,4-triazol-1-yl)butane 

(btb)，was synthesized by the general method described in the literature.1 Elemental 

analyses (C, H and N) were performed on a Perkin-Elmer 2400 CHN Elemental 

Analyzer. Elemental analysis Ba was determined by a tps-7000 Plasma-Spec(I) 

inductively coupled plasma atomic emission spectrometer (ICP-AES). IR spectrum 

was recorded in the range 400-4000 cm-1 on a Bio-Rad FTS-185 FT/IR 

Spectrophotometer using KBr pellets. TG analysis was performed on a NETZSCH 

STA 449C instrument in flowing N2 with a heating rate of 10 ºC·min-1. Fluorescence 

measurements were performed on an F-4500 FL fluorescence spectrophotometer 

equipped with a 150 W xenon lamp as the excitation source. XRPD data were 

recorded on a XD-3 diffractometer using Cu Kα radiation. 

Synthesis of [Ba(μ2-OH2)(SDBA)(btb)0.5] (1). A mixture of Ba(OH)2·8H2O 

(0.126g, 0.4 mmol), H2SDBA (0.061g, 0.2 mmol), btb (0.076g, 0.4 mmol), NH4F 

(0.030g, 0.8 mmol) and distilled water (10 mL) in 18mL Teflon reactor under 

autogenous pressure was heated at 150 °C for 3 days and then cooled to room 

temperature naturally. Colorless block crystals of 1 were obtained (yield: 57% based 

on Ba). The XRPD pattern of the bulk product of 1 was in agreement with the 

simulated pattern from single-crystal X-ray diffraction data, demonstrating the phase 

purity of the product (Fig. S11). Elemental analysis (%) calcd for C18H16BaN3O7S: C, 

38.90, H, 2.90, Ba, 24.71, N, 7.56%. Found: C, 39.12, H, 3.09, Ba, 24.48, N, 7.31%. 
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IR (KBr pellet): 3787(w), 3157(m), 3097(m), 3068(m), 3039(m), 2954(m), 1960(w), 

1606(s), 1560(s), 1511(m), 1441(w), 1375(s), 1323(m), 1301(s), 1273(m), 1169(s), 

1149(m), 1130(m), 1101(m), 1070(w), 1014(s), 991(w), 963(w), 872(m), 786(s), 

742(m), 712(s), 697(m), 679(m), 664(w), 646(w), 612(s), 578(m), 538(w), 478(w), 

459(m), 425(w). 

Crystallographic Data Collection and Refinement 

Single-crystal X-ray diffraction data for compound 1 were collected on a Bruker 

Smart Apex CCD diffractmeter with Mo Ka monochromated radiation (λ = 0.71073 Å) 

at 293(2) K. Absorption corrections were applied using the multiscan technique. The 

structures were solved by the direct method and refined by the full-matrix 

least-squares method on F2 using the SHELXL-97 software.2 All of the non-hydrogen 

atoms were refined anisotropically. The hydrogen atoms were generated geometrically. 

The aqua hydrogen atoms were located from difference Fourier maps. During the 

refinement, a restrained refinement comment "ISOR" is used to restraint the Non-H 

atoms with the ADP problems, these atoms are as follows: N1, C16, N3, N2, C15, 

N2A, C15A. The triazolyl group (N1-C16-N3-N2-C15) is disordered in two positions 

(Fig. S1) with the occupancies of 50%, respectively. The triazolyl ring 

(N1-C16-N3-N2-C15) is refined with restrained comments "DELU" and "SIMU" to 

be sure that all the atoms have the similar environment. 

CCDC 783475 contains the supplementary crystallographic data for this paper. 

These data can be obtained free of charge via 

http://www.ccdc.cam.ac.uk/conts/retrieving.html (or from the Cambridge 
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Crystallographic Data Centre, 12, Union Road, Cambridge CB2 1EZ, UK; fax: +44 

1223 336033). 
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Supporting Figures 

 

Fig. S1 ORTEP diagram showing the coordination environment for the Ba atom in 1. 
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Fig. S2 The coordination mode of SDBA ligand in 1. 
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Fig. S3 Perspective views of the 2D molecular “double-floor” (a, c) and the 3D 

self-penetrating framework of 1 (b, d). The self-penetrating shortest circuit and rod 

are highlighted by black and purple. 
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Fig. S4 Perspective view of the twelve-connected [Ba2(μ2-OH2)2] core in 1. The 

symbols of six types of linkers are I (9.678 Å), II (9.355 Å), III (6.487 Å), IV (9.669 

Å), V (10.443 Å) and VI (14.527 Å), respectively. 

 

Fig. S5 The detail of the entanglement of four-membered ring (black) passed through 

by one btb ligand as a rod (purple) in the 3D self-penetrating framework of 1. 
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Fig. S6 Schematic view of twofold interpenetrating (3,8)-connected 3D (43)2(46.618.84) 

nets isolated by removing type I (9.678 Å) and type V (10.443 Å) links from 1. 
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Fig. S7 View of the 2D network (a) corresponding a (3,6)-connected 2D kgd network 

of (43)2(46.66.83) topology (b). Perspective (c) and simplified (d) views of the single 

(3,8)-connected 3D net constructed from (3,6)-connected 2D layers and futher 

connected by btb ligands as links. 
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Fig. S8 View of the ten-connected node and two kind of three-connected nodes for the 

network reported in Ref. [12e]. The figure is generated from CIF data in Ref. [12e]. 
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Fig. S9 The XRPD patterns for: (a) as-synthesized samples of 1, and (b) simulated 

one based on the single-crystal structure of 1. 
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Fig. S10 Solid-state emission spectra of H2sdba ligand at room temperature. 
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Fig. S11 The IR spectra for compound 1. 

 



<<
  /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


