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Section 1. Experimental Section

General: All chemicals were obtained from commercial sources and of GR/AR grade.
FT-IR spectra (KBr pellets) were recorded on a Bomen MB-102 FT-IR spectrometer.
Thermogravimetric analysis (TGA) was performed on a Mettler TGA/SDTA851° thermal
analyzer in flowing air atmosphere at a heating rate of 10 °Cmin~' from 30 to 800 °C.
Elemental analysis of C, H and N was performed on a Vario EL III CHNOS elemental
analyzer. Powder X-ray diffraction (PXRD) patterns were recorded on Philips PW3040/60
high resolution diffractometer at 45 kV, 40 mA for Cu Ka (1 = 1.5406 A), with a scan
speed of 4 °/min. The photochromic reaction was induced by irradiation with a Xe lamp
(Beijing, 500 W) equipped with optical fiber cable and interference filters of appropriate
wavelengths. UV-vis diffuse reflectance spectral measurements were carried out using a
Perkin—Elmer Lambda 900 spectrometer. The spectrophotometer was calibrated against
the surface of BaSO4 for 100% reflectance over the wavelength range under consideration.
The photoluminescence spectra were determined at room temperature by a FLS920 and
FSP920C fluorescence spectrometer at room temperature. Electron spin resonance (ESR)

signals were recorded with a Bruker A300 spectrometer.

X-ray crystallography. The X-ray diffraction data for 1 was collected on a Rigaku
Saturn 70 CCD diffractometer with graphite-monochromated Mo Ka radiation (4 =
0.71073 A) at 294 K. The CrystalClear program was used for the absorption correction.
The structure was solved by direct methods with SHELXS-90 and refined by
full-matrix least-squares fitting on F> by SHELXL-97. All non-hydrogen atoms were
refined anisotropically. The hydrogen atoms of aromatic rings were placed in a
calculated position with isotropic displacement parameters set to 1.2Ueq of the
attached atom. However, the H atoms of the water molecules had not been included in
the final refinement. The disordered water molecule(O4W, O5W) positions were
modeled with equally occupancy ratios and were refined isotropically. The disordered

benzoate ligand was subjected to geometric restraints during the refinements.
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Crystal data for 1 : Cy4Ha7EuNsOy {[Eu(BA)-(Bpybc); s(H,0)]-2NOs-5H,0},, M, =
1141.85, space group P2;/c, a =12.219(3), b = 16.005(4), c = 24.834(6) A, p = 92.817(3)°,
T=294K,Z=4,V=4851.0(19) A’>, D. = 1.563 grem >, 1= 1.378 mm ', F(000) = 2324
and GOF = 1.048. 35823 reflections collected, 10822 unique (Riy = 0.0358). R; = 0.0427,
WRy =0.1125 [1 > 20(])], 642 parameters, 1 restraints.

Synthesis of 1: H,BpybcCl, was synthesized by the reported procedure’. H,BpybcCl,
(49.7 mg, 0.1 mmol) was dissolved in water (5 mL) and the pH value was adjusted to 7
with 0.1 mol/L NaOH solution. Then sodium benzoate (14.4 mg, 0.1 mmol) and EuNO;
aqueous solution (0.1 mol/L, 1 mL) were added to the solution and stirred for 1 min. The
filtrate was allowed to stand at room temperature for slow evaporation. Yellow prism
crystals of 1 were obtained within a few days (Yield: 45%). Elemental analysis: Calc. for
Ca6Ha7EuNsOo: C, 48.38; H, 4.15; N, 6.13. Found: C, 48.32; H, 4.39; N, 5.93 %. IR
data(KBr, cm™'): 3406.30(s), 3119.63(m), 3048.80(m), 1635.67(s), 1613.89(w), 1593.72(s),
1539.00(s), 1415.05(s), 1384.69(s), 1221.10(m), 1165.24(s), 1019.16(w), 860.10(m),
814.50(m), 770.93(m), 730.08(m), 684.08(w), 648.89(w), 599.53(w), 521.77(w).
Reference: [1] Sun, Y. Q.; Zhang, J.; Ju, Z. F.; Yang, G. Y. Cryst. Growth Des. 20085, 5,
1939.

Section 2. Additional characterization data and structural figures
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Scheme S1. 1,1'-bis(4-carboxybenzyl)-4,4'-bipyridinium dichloride (H,BpybcCl,).
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Fig S1. UV-vis diffuse reflectance spectra of 1 before (black) and after continuous light
irradiation (red) (A > 460 nm).
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Fig S2. The ESR spectra of 1 before (dark) and after (red) UV irradiation (g = 2.0016).
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Fig S3. The distance and orientation between the donor (O4) and accepter (N3) in 1. All
hydrogen atoms and some disordered carbon atoms of benzoate ligands are omitted for
clarity.
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Fig S4. The luminescence spectrum of 1 in the initial state and UV-vis diffuse reflectance
spectrum of 1 in the colored state.
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Fig S5. Luminescence-decay profiles of the 1 detected at 616 nm before (the excited-state
lifetime T = 0.35 ms) and after UV irradiation for 10min (t = 0.009 ms).
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Fig S6. Thermogravimetric analysis of 1 under air atmosphere.
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Fig S7. IR spectrum of 1.
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Fig S8. Calculated (black) and experimental (red) XRPD patterns of 1.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2000
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 10.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2000
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 10.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 10.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
  >>
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


