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Fig. S1 Illustration of the coordination environment and positions of the hydrogen atom 
around one gallate ligand in Ni gallate, as determined by neutron powder diffraction at 50 K. 
The green, red, black and grey spheres are the Ni, oxygen, carbon and hydrogen atoms, 
respectively. 
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Table S1  Crystal structure of Ni gallate in P3121 at 100 K, as determined using 
synchrotron X-ray diffraction. Positions of the hydrogen atoms are not included in the 
published structure due to insufficient precision in their locations. Displacement parameters 
of atoms of the same type are constrained to be equal. 

Atom Wyckoff 
Position x y z B (Å2) 

Ni 6c 0.03614(7) 0.98297(7) 0.08296(5) 0.267(8) 

O1 3b 0 0.8746(5) 1/6 0.67(3) 

O2 6c 0.1043(6) 0.7857(5) 0.0652(2) 0.67(3) 

O3 6c -0.0370(6) 0.1568(5) 0.11491(20) 0.67(3) 

O6 3a 0.8982(5) 0 1/3 0.67(3) 

O7 6c 0.3031(5) 0.1762(6) 0.1000(2) 0.67(3) 

O8 6c -0.2140(5) 0.8135(5) 0.05193(20) 0.67(3) 

C1 3b 0 0.7221(8) 1/6 0.43(3) 

C2 6c 0.0486(9) 0.6646(7) 0.1140(3) 0.43(3) 

C3 3b 0 0.2370(8) 1/6 0.43(3) 

C4 3b 0 0.4055(8) 1/6 0.43(3) 

C5 6c 0.0491(8) 0.5092(8) 0.1135(3) 0.43(3) 

C6 3a 0.7520(8) 0 1/3 0.43(3) 

C7 6c 0.3606(8) 0.2984(7) 0.0525(3) 0.43(3) 

C8 3a 0.2655(8) 0 1/3 0.43(3) 

C9 3a 0.4371(8) 0 1/3 0.43(3) 

C10 6c -0.4833(7) 0.4547(7) 0.0537(3) 0.43(3) 

O9 6c 0.6791(6) 0.1331(7) 0.0472(3) 1.92(7) 

O10 6c 0.5343(6) 0.8114(7) 0.1238(3) 1.92(7) 

a = 8.81154(1) c = 21.19947(1) 

Rp = 7.9 % Rwp = 11.0 χ2 = 7.0 
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Table S2  Crystal structure of Co gallate in P3121 at 100 K, as determined using 
synchrotron X-ray diffraction. Positions of the hydrogen atoms are not included in the 
published structure due to insufficient precision in their locations. Displacement parameters 
of atoms of the same type are constrained to be equal. 

Atom Wyckoff 
Position x y z B (Å2) 

Co 6c 0.02184(12)   0.98429(14) 0.08289(9) 0.274(16) 

O1 3b 0 0.8750(7) 1/6 0.34(4) 

O2 6c 0.0847(9) 0.7778(8) 0.0625(3) 0.34(4) 

O3 6c -0.0452(9) 0.1596(8) 0.1156(3) 0.34(4) 

O6 3a 0.8978(6) 0 1/3 0.34(4) 

O7 6c 0.3007(7) 0.1826(8) 0.1002(3) 0.34(4) 

O8 6c -0.2256(7) 0.8121(8) 0.0515(3) 0.34(4) 

C1 3b 0 0.7237(11) 1/6 0.26(5) 

C2 6c 0.0404(13) 0.6660(10) 0.1118(4) 0.26(5) 

C3 3b 0 0.2441(12) 1/6 0.26(5) 

C4 3b 0 0.4148(11) 1/6 0.26(5) 

C5 6c 0.0359(12) 0.5056(10) 0.1121(4) 0.26(5) 

C6 3a 0.7496(11) 0 1/3 0.26(5) 

C7 6c 0.3574(12) 0.2953(10) 0.0541(4) 0.26(5) 

C8 3a 0.2717(12) 0 1/3 0.26(5) 

C9 3a 0.4399(11) 0 1/3 0.26(5) 

C10 6c -0.4870(12) 0.4604(10) 0.0537(4) 0.26(5) 

O9 6c 0.6771(9) 0.1314(9) 0.0471(4) 1.94(11) 

O10 6c 0.5269(10) 0.8121(9) 0.1239(5) 1.94(11) 

a = 8.91594(1) c = 21.25397(1) 

Rp = 4.0 % Rwp = 5.1 χ2 = 1.9 
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Table S3  Crystal structure of Co gallate in P3121 at 300 K, as determined using 
synchrotron X-ray diffraction. Positions of the hydrogen atoms are not included in the 
published structure due to insufficient precision in their locations. Displacement parameters 
of atoms of the same type are constrained to be equal. 

Atom Wyckoff 
Position x y z B (Å2) 

Co 3b 0   0.97329(8) 1/6 0.803(17) 

O1 3a 0.8896(3) 0.8896(3) 0.2055(4) 1.16(5) 

O2 6c 0.7945(4) 0.6994(4) 0.2055(4) 1.16(5) 

O3 6c 0.1731(4) 0.2175(4) 0.1029(2) 1.16(5) 

C1 3a 0.7393(7) 0.7393(7) 0 1.30(6) 

C2 6c 0.6811(6) 0.6331(8) 0.1054(5) 1.30(6) 

C3 3a 0.2548(8) 0.2548(8) 0 1.30(6) 

C4 3a 0.4272(6) 0.4272(6) 0 1.30(6) 

C5 6c 0.5275(7) 0.4792(6) 0.1072(4) 1.30(6) 

O4 6c 0.8188(7) 0.2959(6) 0.0803(5) 5.98(16) 

a = 8.91960(1) c = 10.67049(1) 

Rp = 4.0 % Rwp = 5.2 χ2 = 2.0 
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Table S4  Crystal structure of Fe gallate in P3121 at 100 K, as determined using 
synchrotron X-ray diffraction. Positions of the hydrogen atoms are not included in the 
published structure due to insufficient precision in their locations. Displacement parameters 
of atoms of the same type are constrained to be equal. 

Atom Wyckoff 
Position x y z B (Å2) 

Fe 3b 0   0.94289(11) 1/6 0.257(16) 

O1 3a 0.8914(4) 0.8914(4) 0 0.32(4) 

O2 6c 0.8062(5) 0.6877(4) 0.1990(3) 0.32(4) 

O3 6c 0.1675(4) 0.1908(4) 0.1017(2) 0.32(4) 

C1 3a 0.7285(9) 0.7285(9) 0 1.03(6) 

C2 6c 0.6793(8) 0.6108(8) 0.1090(5) 1.03(6) 

C3 3a 0.2442(9) 0.2442(9) 0 1.03(6) 

C4 3a 0.4196(8) 0.4196(8) 0 1.03(6) 

C5 6c 0.5046(10) 0.4516(10) 0.1116(4) 1.03(6) 

O4a 6c 0.1332(13) 0.4560(13) 0.2462(8) 1.12(14) 

O4b 6c 0.2743(20) 0.5160(14) 0.3068(11) 1.12(14) 

O4c 6c 0.4486(16) 0.5815(14) 0.4390(10) 1.12(14) 

a = 8.67104(1) c = 10.87257(1) 

Rp = 5.8 % Rwp = 7.5 χ2 = 2.6 
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Table S5  Crystal structure of Ni gallate in P3121 at 50 K, as determined using 
neutron diffraction. All displacement parameters of atoms in the framework and those in the 
water molecules are constrained to be equal. Hydrogen atoms of the same type are 
constrained to have the same occupancy. 

Atom Wyckoff 
Position x y z B (Å2) Fractional 

Occupancy 
 

Ni 6c 0.0415(12) 0.9861(16) 0.0839(7) 0.50(6) 1  

O1 3b 0 0.8739(19) 1/6 0.50(6) 1  

O2 6c 0.090(3) 0.784(2) 0.0697(9) 0.50(6) 1  

D2 6c 0.132(2) 0.770(2) 0.0234(10) 0.50(6) 0.833(17)  

O3 6c -0.035(2) 0.147(2) 0.1158(8) 0.50(6) 1  

O6 3a 0.9041(20) 0 1/3 0.50(6) 1  

O7 6c 0.303(3) 0.180(2) 0.0931(9) 0.50(6) 1  

D7 6c 0.392(2) 0.228(2) 0.1286(10) 0.50(6) 0.833(17)  

O8 6c -0.199(2) 0.815(2) 0.0548(7) 0.50(6) 1  

C1 3b 0 0.7265(17) 1/6 0.50(6) 1  

C2 6c 0.046(2) 0.6618(17) 0.1131(6) 0.50(6) 1  

C3 3b 0 0.2342(18) 1/6 0.50(6) 1  

C4 3b 0 0.4025(17) 1/6 0.50(6) 1  

C5 6c 0.053(2) 0.5056(18) 0.1113(6) 0.50(6) 1  

D5 6c 0.106(3) 0.484(3) 0.0716(10) 0.50(6) 0.796(14)  

C6 3a 0.7543(16) 0 1/3 0.50(6) 1  

C7 6c 0.3748(17) 0.2982(15) 0.0501(6) 0.50(6) 1  
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C8 3a 0.2585(17) 0 1/3 0.50(6) 1  

C9 3a 0.4328(16) 0 1/3 0.50(6) 1  

C10 6c -0.4987(16) 0.4620(16) 0.0497(6) 0.50(6) 1  

D10 6c -0.416(3) 0.496(3) 0.0971(10) 0.50(6) 0.796(14)  

O9 6c 0.692(2) 0.130(2) 0.0432(10) 0.8(3) 1  

D9A 6c 0.601(3) 0.058(3) 0.0734(11) 0.8(3) 0.658(11)  

D9B 6c 0.797(3) 0.159(3) 0.0738(12) 0.8(3) 0.658(11)  

O10 6c 0.5343(6) 0.8114(7) 0.1238(3) 0.8(3) 1  

D10A 6c 0.454(3) 0.720(4) 0.1266(10) 0.8(3) 0.658(11)  

D10B 6c 0.508(3) 0.839(3) 0.1147(12) 0.8(3) 0.658(11)  

a = 8.80722(1) c = 21.19003(1) 

Rp = 3.1 % Rwp = 3.9 χ2 = 3.5 

  

 

 

Table S6  Crystal structure of Co gallate in P3121 at 75 K, as determined using 
neutron diffraction. All displacement parameters of atoms in the framework and those in the 
water molecules are constrained to be equal. Hydrogen atoms of the same type are 
constrained to have the same occupancy. 

Atom Wyckoff 
Position x y z B (Å2) Fractional 

Occupancy 
 

Co 6c 0.0219 0.9843 0.0829 0.37(9) 1  

O1 3b 0 0.885(2) 1/6 0.37(9) 1  

O2 6c 0.088(3) 0.768(2) 0.0636(9) 0.37(9) 1  

D2 6c 0.107(3) 0.748(2) 0.0143(10) 0.37(9) 0.86(2)  

O3 6c -0.049(3) 0.163(3) 0.1098(8) 0.37(9) 1  

O6 3a 0.907(2) 0 1/3 0.37(9) 1  

O7 6c 0.289(3) 0.172(2) 0.0852(9) 0.37(9) 1  

D7 6c 0.370(2) 0.240(3) 0.1219(11) 0.37(9) 0.86(2)  

O8 6c -0.237(3) 0.815(3) 0.0489(8) 0.37(9) 1  
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C1 3b 0 0.7302(18) 1/6 0.37(9) 1  

C2 6c 0.051(3) 0.676(2) 0.1144(6) 0.37(9) 1  

C3 3b 0 0.231(2) 1/6 0.37(9) 1  

C4 3b 0 0.4035(17) 1/6 0.37(9) 1  

C5 6c 0.036(3) 0.508(2) 0.1157(7) 0.37(9) 1  

H5 6c 0.168(4) 0.567(4) 0.0933(16) 0.37(9) 1  

C6 3a 0.7541(17) 0 1/3 0.37(9) 1  

C7 6c 0.362(2) 0.3147(18) 0.0522(7) 0.37(9) 1  

C8 3a 0.2810(18) 0 1/3 0.37(9) 1  

C9 3a 0.4563(19) 0 1/3 0.37(9) 1  

C10 6c -0.489(2) 0.4785(20) 0.0567(7) 0.37(9) 1  

H10 6c -0.387(4) 0.531(5) 0.0785(17) 0.37(9) 1  

O9 6c 0.687(4) 0.161(3) 0.0473(16) 5.5(4) 1  

D9A 6c 0.597(3) 0.019(4) 0.0619(11) 5.5(4) 1.01(3)  

D9B 6c 0.803(4) 0.216(4) 0.0760(12) 5.5(4) 1.01(3)  

O10 6c 0.498(4) 0.844(3) 0.1180(17) 5.5(4) 1  

D10A 6c 0.601(4) 0.807(4) 0.1111(16) 5.5(4) 1.01(3)  

D10B 6c 0.427(4) 0.716(3) 0.1342(14) 5.5(4) 1.01(3)  

a = 8.92274(1)   c = 21.25786(1) 

Rp = 3.1 % Rwp = 3.8 χ2 = 4.0 

  

 

Table S7  Crystal structure of Co gallate in P3121 at 293 K, as determined using 
neutron diffraction. Displacement parameters of the carbon atoms, hydrogen atoms and all 
atoms in the water molecule are constrained to be equal. The displacement parameters of the 
oxygen atoms and cobalt are also constrained to be equal.   

Atom Wyckoff 
Position x y z B (Å2) Fractional 

Occupancy 

Co 3b 0   0.9733 1/6 1.40(12) 1 

O1 3a 0.8786(15) 0.8786(15) 0 1.40(12) 1 
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O2 6c 0.7978(14) 0.7056(13) 0.2049(11) 1.40(12) 1 

D2 6c 0.759(2) 0.6275(18) 0.2834(15) 2.9(3) 0.81(3) 

O3 6c 0.1779(13) 0.2155(15) 0.1076(11) 1.40(12) 1 

C1 3a 0.7414(13) 0.7414(13) 0 1.73(9) 1 

C2 6c 0.6827(12) 0.6302(11) 0.1085(9) 1.73(9) 1 

C3 3a 0.2669(14) 0.2669(14) 0 1.73(9) 1 

C4 3a 0.4302(14) 0.4302(14) 0 1.73(9) 1 

C5 6c 0.5151(11) 0.4923(13) 0.1135(8) 1.73(9) 1 

H5 6c 0.461(3) 0.408(3) 0.178(2) 2.9(3) 1 

O4 6c 0.733(3) 0.266(3) 0.087(2) 7.9(4) 1 

D3 6c 0.816(2) 0.220(3) 0.136(2) 7.9(4) 0.98(3) 

D4 6c 0.869(2) 0.373(3) 0.1107(19) 7.9(4) 0.98(3) 

a = 8.92226(1) c = 10.67993(1) 

Rp = 3.0 % Rwp = 3.8 χ2 = 3.2 

 

 

Table S8  Crystal structure of Fe gallate in P3121 at 50 K, as determined using 
synchrotron X-ray diffraction. Displacement parameters of atoms of the same type are 
constrained to be equal. 

Atom Wyckoff 
Position x y z B (Å2) Fractional 

Occupancy 

Fe 3b 0   0.9412(13) 1/6 0.63(19) 1 

O1 3a 0.9000(13) 0.9000(13) 0 0.19(15) 1 

O2 6c 0.8031(14) 0.6886(14) 0.1963(9) 0.19(15) 1 

D2 6c 0.762(3) 0.601(3) 0.306(2) 2.5(4) 0.54(2) 

O3 6c 0.1689(16) 0.1932(14) 0.1032(9) 0.19(15) 1 

C1 3a 0.7460(13) 0.7460(13) 0 1.24(11) 1 

C2 6c 0.6796(12) 0.6298(13) 0.1056(9) 1.24(11) 1 

C3 3a 0.2448(16) 0.2448(16) 0 1.24(11) 1 

C4 3a 0.4207(14) 0.4207(14) 0 1.24(11) 1 

C5 6c 0.5255(14) 0.4659(12) 0.1054(9) 1.24(11) 1 
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D5 6c 0.488(2) 0.3747(16) 0.1891(12) 2.5(4) 0.91(3) 

O4 6c 0.839(5) 0.290(5) 0.093(5) 18.6(8) 1 

D3 6c 0.938(5) 0.409(4) 0.130(4) 18.6(8) 1 

D4 6c 0.688(4) 0.237(6) 0.017(3) 18.6(8) 1 

a = 8.67104(1) c = 10.87257(1) 

Rp = 5.8 % Rwp = 7.5 χ2 = 2.6 

 

 

 



<<
  /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


