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Crystallographic data.

Table 1: Unit cell information for N3DAB


Lattice constants : 
a      
= 6.6480(18) Å


                    
b      
= 8.5504(23) Å


                    
c      
= 11.124(3)  Å


                    
alpha  
= 70.280(6) °


                    
beta   
= 79.594(6) °


                    
gamma  
= 76.093(6) °


                    
Volume 
= 574.4      Å3

Spacegroup          
P-1


Wavelength          
0.69410  Å


Formula             
C12 H11 N1 O7 Ni 0.50   


Formula Weight      
310.6      


Density             
1.796       Mg/m3

Absorpt. Coeff.     
0.932       mm-1

Table 2: Atomic coordinates and thermal parameters


Atom
x/a

y/b

z/c

Ueq / Å2
C1
0.89691
0.16321
1.18381
0.01402


O1
0.91013
0.17478
1.28759
0.02027


O2
0.94097
0.01806
1.15859
0.02388


C2
0.83240
0.31002
1.07087
0.01186


C3
0.76234
0.47067
1.08429
0.01163


C4
0.70170
0.60671
0.97771
0.01154


C5
0.62116
0.77763
0.99137
0.01344


O3
0.60275
0.80477
1.09528
0.01883


O4
0.56886
0.89456
0.88572
0.02238


C6
0.70370
0.58177
0.86017
0.01192


C7
0.77418
0.42057
0.84682
0.01200


C8
0.75644
0.39425
0.72228
0.01215


O5
0.87667
0.27183
0.69021
0.01878


O6
0.61569
0.49784
0.65851
0.01471


C9
0.84087
0.28556
0.95197
0.01266


NI1
0.50000
0.50000
0.50000
0.01101


O7
0.79263
0.37862
0.44326
0.01615


N1
0.38878
0.27264
0.60388
0.01508


C10
0.44353
0.13259
0.55290
0.01327


C11
0.31673
0.11639
0.47314
0.01513


C12
0.62773
0.01582
0.57940
0.01505


H2
0.98731
-0.06166
1.21835
0.03299


H3
0.75593
0.48743
1.16519
-1.20000


H4
0.51655
0.98682
0.89975
0.08537


H6
0.65695
0.67476
0.78887
-1.20000


H9
0.89254
0.17593
0.94300
-1.20000


H7B
0.83434
0.31936
0.51442
0.02439


H7A
0.80242
0.31006
0.40398
0.04713


H1A
0.42470
0.24325
0.68522
0.01228


H1B
0.24778
0.30839
0.61303
0.02834


H11
0.19097
0.19645
0.45441
-1.20000


H12
0.71569
0.02648
0.63352
-1.20000

Table 3: Anisotropic thermal parameters

Atom
U11

U22

U33

U12

U13

U23

C1
0.01695
0.01115
0.01258
0.00015
-0.00285
-0.00323


O1
0.03284
0.01512
0.01296
0.00204
-0.00699
-0.00679


O2
0.04305
0.01104
0.01609
0.00780
-0.01342
-0.00609


C2
0.01291
0.01077
0.01187
0.00009
-0.00368
-0.00389


C3
0.01172
0.01188
0.01172
-0.00104
-0.00100
-0.00518


C4
0.01308
0.00928
0.01306
-0.00084
-0.00142
-0.00537


C5
0.01540
0.01096
0.01476
-0.00126
-0.00199
-0.00570


O3
0.03131
0.01126
0.01455
0.00006
-0.00418
-0.00682


O4
0.03924
0.01037
0.01306
0.00339
-0.00465
-0.00263


C6
0.01350
0.01040
0.01179
-0.00181
-0.00270
-0.00299


C7
0.01339
0.01189
0.01127
-0.00083
-0.00195
-0.00509


C8
0.01614
0.00986
0.01081
-0.00144
-0.00202
-0.00409


O5
0.02593
0.01522
0.01464
0.00609
-0.00799
-0.00789


O6
0.01939
0.01254
0.01388
0.00102
-0.00670
-0.00654


C9
0.01385
0.01125
0.01361
0.00058
-0.00257
-0.00631


NI1
0.01451
0.00866
0.01019
0.00059
-0.00340
-0.00424


O7
0.02023
0.01377
0.01521
0.00170
-0.00485
-0.00739


N1
0.01944
0.01285
0.01400
-0.00145
-0.00114
-0.00700


C10
0.01781
0.00880
0.01305
-0.00242
0.00054
-0.00443


C11
0.01618
0.01182
0.01696
-0.00029
-0.00359
-0.00463


C12
0.01904
0.01229
0.01446
-0.00223
-0.00591
-0.00341

Table 4: Bond lengths 

Atom1
Atom2
Distance / Å


C1
O1
1.2117(4)


C1
O2
1.3173(3)


C1
C2
1.4865(4)


C2
C3
1.3899(4)


C2
C9
1.3966(4)


C3
C4
1.3920(4)


C4
C5
1.4798(4)


C4
C6
1.3913(4)


C5
O3
1.2334(4)


C5
O4
1.2997(4)


C6
C7
1.3943(4)


C7
C8
1.5054(4)


C7
C9
1.3883(4)


C8
O5
1.2683(3)


C8
O6
1.2572(3)


O6
NI1
2.0401(6)


NI1
O7
2.0708(4)


NI1
N1
2.1278(5)


N1
C10
1.4361(3)


C10
C11
1.3879(3)


C10
C12
1.3883(3)


O2
H2
0.81775(23)


C3
H3
0.9500(3)


O4
H4
0.83618(20)


C6
H6
0.9500(3)


C9
H9
0.95005(24)


O7
H7B
0.8375(3)


O7
H7A
0.82648(16)


N1
H1A
0.9136(3)


N1
H1B
0.91173(24)


C11
H11
0.95003(20)


C12
H12
0.95002(19)

Table 5: Bond angles 


Atom1
Atom2
Atom3
Angle / °


O1
C1
O2
123.30(3)


O1
C1
C2
124.10(5)


O2
C1
C2
112.59(3)


C1
C2
C3
119.88(3)


C1
C2
C9
119.80(4)


C3
C2
C9
120.31(3)


C2
C3
C4
119.18(3)


C3
C4
C5
119.77(3)


C3
C4
C6
120.59(4)


C5
C4
C6
119.51(3)


C4
C5
O3
122.26(3)


C4
C5
O4
114.37(3)


O3
C5
O4
123.36(5)


C4
C6
C7
120.13(3)


C6
C7
C8
118.95(3)


C6
C7
C9
119.37(3)


C8
C7
C9
121.41(4)


C7
C8
O5
119.70(3)


C7
C8
O6
115.29(3)


O5
C8
O6
125.00(3)


C8
O6
NI1
131.04(5)


C2
C9
C7
120.36(4)


O6
NI1
O7
88.368(16)


O6
NI1
N1
91.188(15)


O7
NI1
N1
94.883(17)


NI1
N1
C10
119.46(3)


N1
C10
C11
120.306(23)


N1
C10
C12
120.11(3)


C11
C10
C12
119.54(3)

Table 6: Classical hydrogen bonds found in N3DAB

Donor - H
Acceptor
d (D-H) /Å
d (H···A) /Å
d (D···A) /Å
( (DHA) / °

O7 – H7B
O5
0.838 (30)
1.916 (32)
2.704 (2)
156 (3)

N1 - H1A
O3_$1
0.913 (24)
2.316 (25)
3.193 (3)
161 (3)

N1 - H1B
O5_$2
0.912 (26)
2.519 (29)
3.367 (3)
155 (3)

O2 - H2
O5_$3
0.818 (25)
1.844 (27)
2.631 (2)
161 (4)

O4 - H4
O3_$4
0.836 (28)
1.782 (30)
2.613 (2)
171 (6)

O7 - H7A
O1_$5
0.828 (35)
1.951 (36)
2.746 (2)
162 (4)

Symmetry operators for generating equivalent atom positions:

$1 : 1-x, -y, -z

$2 : 1+x, y, z 

$3 : -x, 2-y, -z 

$4 : 1-x, 1-y, -z

$5 : x, y, 1+z

Description of hydrogen bonded networks within N3DAB.

Infinite hydrogen bonded sheets are composed of chains made up from Z-shaped links as shown in Figure 4. These chains are held together by further hydrogen bonds. Using the Graph Set Analysis for the hydrogen bonding network, the chains can be described as 
[image: image1.wmf]).
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The links are held together by the very familiar 
[image: image2.wmf])
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carboxylic acid dimer motifs (interaction 1), for which distances are 2.61(1) Å (O1···O8). Each link involves two btc units and two nickel atoms joined by one 1,4-DAB which is part of the 1-D coordination polymer. Further weaker 
[image: image3.wmf])
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 interactions (N1···O3 = 3.19(1) Å, O7···O1 = 2.75(1) Å) (interaction 2) also secure links together. These chains are joined together into an infinite layer by 
[image: image4.wmf])
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hydrogen bonding motifs, for which distances are 2.63(1) Å (O2···O5) (interaction 3).  

Additional hydrogen bonding networks run through the entire structure and are not constrained to run within the layers, reinforcing the remarkable extent of hydrogen bonding within the structure. Figure S1 shows one of the 
[image: image5.wmf])
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 sawtooth chains which extends through the structure (O3···O4 distances are 2.61 (1)Å), held together by 
[image: image6.wmf])
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hydrogen bonding motifs to give an infinite sheet. 

Figure S1. Infinite chains, held together by 
[image: image7.wmf])
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motifs labelled 1. 

[image: image8.png]



Figure S2. X-ray powder diffraction data for N3DAB

[image: image9.emf]
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Indexing of X-ray powder diffraction data for N3DAB

 Wavelength : 1.540598 Å

 Number of accepted peaks : 81

 Refined cell parameters : 

 Cell_A     : 6.7246(15) Å

 Cell_B     : 8.5855(11) Å

 Cell_C     : 11.1893(14)Å

 Cell_Alpha : 70.505(9)  °

 Cell_Beta  : 80.186(12) °

 Cell_Gamma : 75.739(12) °

 Cell_Volume: 587.44     Å3
 Number of single indexed lines : 52

 Number of unindexed lines      : 0

 2Theta zeropoint : 0.025(4)

 Final 2Theta window : 0.0400  

   N   2Th[obs]    H   K   L  2Th[calc]  obs-calc   Int.   d[obs]   d[calc]

   1    11.156     0   1   0    11.158   -0.0029    83.3   7.9251    7.9231

   2    11.747     0   1   1    11.750   -0.0031    18.1   7.5274    7.5255

   3    13.634     1   0   0    13.640   -0.0054    41.3   6.4894    6.4869

   4    15.328     1   0   1    15.335   -0.0066    12.0   5.7759    5.7734

   5    15.508     1   1   1    15.500    0.0072     2.1   5.7095    5.7121

   6    15.778     1   1   0    15.780   -0.0020    20.0   5.6122    5.6115

   7    15.914     0  -1   1    15.927   -0.0128     2.0   5.5645    5.5601

   8    16.726    -1   0   1    16.731   -0.0054    32.7   5.2962    5.2945

   9    16.876     0   0   2    16.877   -0.0002   100.0   5.2493    5.2492

  10    17.167     0   1   2    17.165    0.0020    93.4   5.1612    5.1618

  11    19.370    -1   1   0    19.356    0.0138     6.7   4.5787    4.5820

  12    20.043    -1  -1   1    20.038    0.0048     5.6   4.4265    4.4276

  13    20.267    -1   1   1    20.272   -0.0047    42.7   4.3781    4.3771

  14    20.697     1   0   2    20.697    0.0003    91.5   4.2881    4.2881

  15    21.400     0   2   1    21.401   -0.0007    78.3   4.1488    4.1486

  16    21.975     1  -1   1    21.973    0.0018    14.9   4.0415    4.0418

  17    22.331     1   2   1    22.324    0.0068     2.5   3.9780    3.9792

  18    22.428     0   2   0    22.424    0.0038     2.4   3.9609    3.9616

  19    22.778    -1   0   2    22.780   -0.0016    38.8   3.9008    3.9005

  20    23.789     1   2   0    23.791   -0.0021    40.0   3.7373    3.7369

  21    24.011     1   2   2    23.999    0.0113     1.7   3.7033    3.7050

  22    25.432     0   0   3    25.432    0.0003     7.4   3.4995    3.4995

  23    25.625     1   1   3    25.623    0.0016    33.3   3.4736    3.4738

  24    26.484    -1  -1   2    26.481    0.0032    15.9   3.3627    3.3631

  25    26.899     2   1   1    26.899    0.0004    22.9   3.3119    3.3119

  26    27.483     2   0   0    27.477    0.0058    88.0   3.2428    3.2434

  27    27.755     1   0   3    27.749    0.0062    14.6   3.2116    3.2123

  28    27.940    -1  -2   1    27.938    0.0019    31.4   3.1908    3.1910

  29    28.274    -1   2   1    28.280   -0.0061     7.2   3.1539    3.1532

  30    28.373     0   2   3    28.384   -0.0110     5.7   3.1430    3.1418

  31    29.574    -2   0   1    29.577   -0.0025     9.5   3.0181    3.0178

  32    30.578    -2  -1   1    30.581   -0.0028    10.9   2.9212    2.9210

  33    30.911     0  -1   3    30.902    0.0085     2.1   2.8906    2.8913

  34    31.511     1  -2   1    31.514   -0.0036     3.9   2.8369    2.8366

  35    31.857    -2   1   0    31.848    0.0086    14.9   2.8069    2.8076

  36    32.240     1   3   2    32.234    0.0068     7.1   2.7743    2.7749

  37    33.029     1   1   4    33.031   -0.0026    30.0   2.7099    2.7097

  38    33.211     2  -1   1    33.207    0.0047    10.7   2.6954    2.6958

  39    33.888     1  -1   3    33.848    0.0399    28.2   2.6431    2.6462

  40    34.730     0   2   4    34.730   -0.0006     3.6   2.5809    2.5809

  41    35.489    -2  -2   1    35.480    0.0089     3.1   2.5275    2.5281

  42    35.817     2   0   3    35.856   -0.0396     8.4   2.5051    2.5024

  43    36.274     1  -2   2    36.279   -0.0057     2.4   2.4746    2.4742

  44    37.534     0  -3   1    37.538   -0.0039     5.9   2.3943    2.3941

  45    38.225    -1   3   1    38.240   -0.0152     2.0   2.3526    2.3517

  46    39.070     2   1   4    39.045    0.0248    28.4   2.3036    2.3051

  47    39.159     1   3   4    39.131    0.0279    32.4   2.2986    2.3002

  48    39.307     0  -1   4    39.289    0.0176    28.9   2.2903    2.2913

  49    40.373     0   3   4    40.343    0.0300     6.2   2.2323    2.2339

  50    41.109     1   1   5    41.101    0.0077    20.4   2.1940    2.1944

  51    41.425     3   1   2    41.401    0.0235    25.8   2.1780    2.1792

  52    41.720     2  -1   3    41.704    0.0168     5.6   2.1632    2.1640

  53    42.232     1   4   2    42.234   -0.0025     5.0   2.1382    2.1381

  54    42.401     1  -2   3    42.418   -0.0170     3.8   2.1300    2.1292

  55    42.726     0  -3   2    42.735   -0.0096     9.8   2.1146    2.1142

  56    42.853     2   3   4    42.876   -0.0236     7.2   2.1086    2.1075

  57    43.034     0   0   5    43.044   -0.0107     6.7   2.1002    2.0997

  58    43.551     1   4   3    43.548    0.0037     1.0   2.0764    2.0766

  59    43.985     1   0   5    43.991   -0.0053     2.7   2.0569    2.0567

  60    44.857    -2   2   3    44.838    0.0190     8.3   2.0190    2.0198

  61    45.517    -1   1   5    45.489    0.0287     4.6   1.9912    1.9924

  62    46.257     0   3   5    46.256    0.0008    10.2   1.9611    1.9611

  63    46.563    -2   0   4    46.529    0.0341     2.8   1.9489    1.9503

  64    48.011     2  -1   4    47.991    0.0191    10.6   1.8935    1.8942

  65    50.101     0   2   6    50.106   -0.0048     3.8   1.8192    1.8191

  66    50.987    -1   4   3    51.005   -0.0184     2.0   1.7897    1.7891

  67    51.795    -3   0   3    51.758    0.0375     2.2   1.7636    1.7648

  68    53.844     1   5   3    53.826    0.0178     2.7   1.7013    1.7018

  69    55.137     0   5   2    55.146   -0.0083     2.7   1.6644    1.6642

  70    55.473     4   2   2    55.442    0.0307     1.3   1.6551    1.6560

  71    55.929     0   5   1    55.930   -0.0007     3.0   1.6427    1.6427

  72    56.745     1   4   6    56.716    0.0290     4.2   1.6210    1.6217

  73    57.768    -2  -4   2    57.736    0.0315     0.9   1.5947    1.5955

  74    58.480    -2   4   2    58.495   -0.0145     3.1   1.5770    1.5766

  75    59.400    -2   4   0    59.378    0.0222     3.3   1.5547    1.5552

  76    62.114     1   0   7    62.110    0.0043     2.7   1.4931    1.4932

  77    63.213     2  -2   5    63.178    0.0350     0.9   1.4698    1.4705

  78    65.672     3  -2   4    65.642    0.0307     2.0   1.4206    1.4212

  79    66.093     1  -2   6    66.088    0.0052     2.1   1.4126    1.4127

  80    66.956    -4   2   1    66.983   -0.0270     1.6   1.3964    1.3959

  81    69.067     1   6   5    69.089   -0.0222     0.7   1.3588    1.3584

 Average delta(2Theta) = 0.009

 Maximum delta(2Theta) = 0.040 ( peak 42 ) = 4.5 * average

Thermogravimetric data for N3DAB
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