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Figure S1 Experimental (red) and calculated (black) PXRD patterns of 1.
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Figure S2 Experimental (red) and calculated (black) PXRD patterns of 2.
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Figure S3 TG and DTA curves for (a) 1 and (b) 2, respectively.
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Figure S4 Perspective view of the entities that constitute the asymmetric unit of 1 with
arbitrary atom and labelling. The dinuclear units containing Cul/Cu2 (a) and Cu3/Cu4

(b) as well as the water/nitrate network (c) are depicted with independent orientation for
the sake of clarity.



Figure S5 A perspective view of adjacent dinuclear units of 1 connected by hydrogen
bonds along the [100] direction. The hydrogen atoms involved in these intermolecular
bonds (double dashed lines) are represented as arbitrary radius spheres and the
ellipsoids of the non-hydrogen atoms are at the 50% probability level. The remaining
hydrogen atoms, water molecules of crystallization and nitrate counter ions were
omitted for the sake of clarity. Symmetry code: (i) = x+1, y, z.

Figure S6 View of two neighbouring dinuclear units in 1 with least-squares through the
copper atom and bpca groups. The distance between the least-squares and that between
them and the calculated centroid of neighboring tppz-pyridyl rings are indicated.
Hydrogen atoms were omitted for the sake of clarity.
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Figure S7 View of 2 showing the stacking of layers normal to the planes (a) (011), (b)
(010) and (c) (001) and the channel structure filled by the disordered water molecules
(in red) and one of the perchlorate counter ions (in blue). Hydrogen atoms were omitted
for sake of clarity.
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Figure S8 (a) View of 2 showing two neighbouring layers formed by disordered water
molecules (moiety in red) and one of the perchlorate anions (in blue). The least-squares
plane through the two layers is also shown. (b) View of the layer normal to (100) plane
in 2.

Figure S9 Packing view of 2 on the hc plane showing the voids (surfaces in orange)
calculated by MERCURY '8 using the contact surface approach with a grid spacing and
a probing-sphere radius of 0.7 and 1.1 A, respectively. The disordered water molecules
were purposely removed from the CIF file before the calculation.



Table S1 Selected  bond lengths (A) and angles (©) for

[{Cu(bpca)}2(u-tppz)] (NO3)»SH,04, (1)

Cul-N Bonds Cu2-N Bonds Cu3—N Bonds Cu4-N Bonds
Cul-N1 1.989(7) Cu2-N10 2.004(4) Cu3-N13 1.987(4) Cu4-N19 2.330(4)
Cul-N1 1.989(7) Cu2-N11 1.913(5) Cu3-N14 1.894(5) Cu4-N21 1.961(5)
Cul-N2 1.902(5) Cu2-N12 1.996(4) Cu3-N15 2.006(4) Cu4-N23 2.013(7)
Cul-N3 1.996(7) Cu2-N6 2.360(5) Cu3-N17 2.318(5) Cud4—-N24 1.902(5)
Cul-N5 2.329(4) Cu2-N9 1.979(6) Cu3-N18 1.972(6) Cu4-N25 1.991(5)

N-Cul-N Angles N-Cu2-N Angles N-Cu3-N Angles N-Cu4-N Angles
N2-Cul-N1  82.7(2) N11-Cu2-N10  81.8(2) N18-Cu3-N13  97.5(2) N25-Cu4-N24  82.0(2)
NI-Cul-N4  94.9(2) NI11-Cu2-N12  82.3(2) NI13-Cu3-N14  82.0(2) N24-Cu4-N23 82.2(2)
N4-Cul-N3  99.8(2) N12-Cu2-N9 97.7(2) N14-Cu3-N15  81.5(2) N23-Cu4-N21  98.1(2)
N3-Cul-N2  81.9(2) N9-Cu2-N10 97.3(2) N15-Cu3-N18  98.6(2) N21-Cu4-N25  97.0(2)
N5-Cul-N3  91.1(2) N6—Cu2-N10 89.4(2) N17-Cu3-N18  76.2(2) N19-Cu4-N25  97.5(2)
N5-Cul-N2  115.1(2) N6—-Cu2-N11 113.6(2) N17-Cu3-N13  98.4(2) N19-Cu4-N24  113.9(2)
N5-Cul-N1  97.1(2) N6-Cu2-N12 100.4(2) N17-Cu3-N14  115.0(2) N19-Cu4-N23  91.1(2)
N5-Cul-N4  76.8(2) N6-Cu2-N9 75.8(2) N17-Cu3-N15  88.9(2) N19-Cu4-N21  76.6(2)

Table S2 Selected  bond lengths (A) and angles (©) for

[Cu(bpca)(H,0)(C1O4)(1-bpp)Cu(bpea)(H,0),]CI0,H,0 (2)

Cul-N/O Bonds N/O—Cul-N Angles N/O—Cu2-N Angles
Cul-N1 2.012(2) N1-Cul-N4 99.59(9) N7-Cu2-N8  81.43(9)
Cul-N2 1.942(2) N4-Cul-N3 96.31(9) N8-Cu2-N5 101.35(9)
Cul-N3 2.026(2) N3-Cul-N2 81.89(9) N5-Cu2-N6  95.27(9)
Cul-N4 1.993(2) N2—Cul-NI1 82.21(9) N6-Cu2-N7  81.73(8)

Cul-014 2.674(2) 014-Cul-N3 84.73(8) O5-Cu2-N7  92.03(7)
Cul-015 2.522(3) 014-Cul-N4 91.73(7) O5-Cu2-N8  89.76(8)

Cul-N/O Bonds 014-Cul-N1 89.31(7) O5-Cu2-N5  89.57(8)
Cu2-N5 1.999(2) 014-Cul-N2 88.10(7) O5-Cu2-N6 100.00(8)
Cu2-N6 2.027(2) 0O15-Cul-N3 101.15(8) 06—Cu2-N8  89.23(9)
Cu2-N7 1.943(2) 015-Cul-N4 87.77(8) 06—Cu2-N7  91.47(8)
Cu2-N8 2.033(2) 015-Cul-N1 85.00(8) 06—Cu2-N6  82.04(8)
Cu2-05 2.369(2) 015-Cul-N2 92.58(8) 06—Cu2-N5  87.01(8)

Cu2-06 2.649(3)

Table S3 Hydrogen bonds (A) in 1 given the donor...acceptor distances.

09-014 2.764(9) | 010-028 2.786(9) | O12-018 2.658(9) | O15-016 2.763(8)
09-015  2.73(1) 011-017 2.769(9) | 012-019 2.80(1) 015-029 2.888(7)
09-018  2.82(1) 011-020 2.86(1) | 013-014 2.837(8) |016-017 2.83(1)
010-018  2.90(1) 011-023 2.98(1) | 013-021 2.997(9) |O016-026 2.776(8)

010-025 2.89(1) 011-024 3.024(9) | 014-022 2.772(9) | O17-027 2.840(9)




