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Figure S1. Image of crystals of UdP-2 and UdP-7·2MeOH 
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In all the structures presented, the metal centers adopt distorted octahedral geometries, more 

accurately described as bipyramidal parallelograms, as indicated by the δ parameter calculated using 

the Polynator software.1  

The δ parameter is defined as: 
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where 𝑎𝑖 corresponds to the position vector of atoms in the experimental structure (nitrogen or/and 

oxygen atoms), 𝑣𝑖 refers to the vectors of the idealized reference polyhedron (i.e., regular octahedron 

as shown), and 𝑐 is the centroid of the coordinating atoms around the copper center (Cu1 or/and Cu2). 

All δ values for both the octahedral and bipyramidal parallelogram geometries are reported in Table 

S1. Atom numbering is consistent with that in the corresponding .CIF files, and values in white 

indicate the deviations (in pm) from the corresponding ideal polyhedron. 

 

Table S1. Distortion parameters for the coordination polyhedra of the Cu(II) centers in the different 

UdP-7 phases. δoh and δbp (where oh = octahedron and bp = bipyramidal parallelogram) were 

calculated from single-crystal X-ray diffraction data. In the figures, Cu atoms are shown in ochre, O 

atoms in red, N atoms in green, and the idealized octahedral positions in blue. Atom numbering is 

consistent with that reported in the corresponding CIF files. White values indicate the deviations (in 

pm) from the ideal polyhedron. 

Structures Central atom δoh δbp Coordination polyhedron 

UdP-7·2MeOHα 

Cu1 9.331 0.091 

 

Cu2 8.435 0.429 
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UdP-7·2MeOHβ Cu1 8.955 0.074 

 

UdP-7·MeOH Cu1 13.350 5.541 

 

UdP-7 Cu1 15.336 0.689 
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Table S2. Views of the unit cell of the all four phases along the crystallographic axes a, b, and c, as 

obtained from single-crystal X-ray diffraction data. Hydrogen atoms have been omitted for clarity. 

axis UdP-7·2MeOHα UdP-7·2MeOHβ UdP-7·MeOH UdP-7 

a 
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Table S3. Selected bond lengths (Å) and bond angles (°) involving the copper(II) center in the 

UdP-7·2MeOHα and UdP-7·2MeOHβ phases. 

 

Sample Structure 
Selected Cu–Ligand 

Distances and Angles 
Values 

UdP-7·2MeOHα 

 

Cu1-N8 (bib-A) (Å) 2.015(1) 

Cu1-N9 (bib-B) (Å) 2.023(2) 

Cu1-O1m (Å) 2.419(2) 

Cu2-N4 (bib-C) (Å) 2.029(2) 

Cu2-N5 (bib-A) (Å) 2.017(2) 

Cu2-O2m (Å) 2.382(2) 

N9-Cu1-N8 (°) 90.07(6) 

N9-Cu1-O1m (°) 85.39(5) 

N8-Cu1-O1m (°) 90.11(5) 

N5-Cu2-N4 (°) 89.96(6) 

N5-Cu2-O2m (°) 89.40(5) 

N4-Cu2-O2m (°) 94.17(5) 

 

UdP-7·2MeOHβ 

 

Cu1-N1(bib-B) (Å) 2.022(2) 

Cu1-N5(bib-A) (Å) 2.022(2) 

Cu1-O1 (Å) 2.409(2) 

N1-Cu1-N5 (°) 90.03(9) 

N1-Cu1-O1 (°) 85.88(8) 

N5-Cu1-O1 (°) 89.90(8) 
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Table S4. Selected bond lengths (Å) and bond angles (°) involving the copper(II) center in the 

UdP-7·MeOH and UdP-7 phases. 

Sample Structure 
Selected Cu–Ligand 

Distances and Angles 
Values 

UdP-7·MeOH 

 

Cu1-N1 (bib-A) (Å) 2.026(5) 

Cu1-N4 (bib-A) (Å) 2.012(5) 

Cu1-N5 (bib-B) (Å) 2.022(5) 

Cu1-N9 (bib-C) (Å) 2.016(6) 

Cu1-N12 (bib-C) (Å) 2.855(8) 

Cu1-O1 (Å) 2.322(5) 

N4-Cu1-N9 (°) 89.5(2) 

N1-Cu1-N5 (°) 88.9(2) 

N1-Cu1-N9 (°) 90.9(2) 

N1-Cu1-O1 (°) 90.9(2) 

N5-Cu1-O1 (°) 90.4(2) 

N9-Cu1-O1 (°) 93.3(2) 

 

UdP-7 

 

Cu1-N5 (bib-A) (Å) 2.014(2) 

Cu1-N4 (bib-B) (Å) 2.016(2) 

Cu1-N3 (bib-B) (Å) 2.757(2) 

N4-Cu1-N5 (°) 89.1(1) 

N4-Cu1-N3 (°) 89.4(2) 

N3-Cu1-N5 (°) 88.2(2) 
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Table S5. Dihedral angles between the imidazolyl and phenyl planes of the bib ligands, and 

corresponding torsional angles, for the four crystalline phases UdP-7·2MeOHα, UdP-7·2MeOHβ, 

UdP-7·MeOH, and UdP-7. Cu1 centers in UdP-7·MeOH and in UdP-7 were depicted as 

octahedrons for sake of comparison. 

Structures 
Dihedral angles between imidazolyl 

planes and phenyl planes of ligands 
Torsional angles 
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Table S6. Centroid-to-centroid distances between the aromatic planes of the bib ligands in the 

different UdP-7 phases. Cu1 centers in UdP-7·MeOH and in UdP-7 were depicted as octahedrons 

for sake of comparison.  

Structures Centroids distances between bib planes 

UdP-7·2MeOHα 

 

UdP-7·2MeOHβ 

 

UdP-7·MeOH 

 

 

UdP-7 
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Table S7. Top views of the Cu–bib square motifs in all UdP-7 phases. Cu···Cu distances and internal 

angles (in yellow) are reported. A progressive shortening is observed along the bib-B (or bib-C) 

direction from UdP-7·2MeOHβ to UdP-7, consistent with the closer approach of the polymeric 

chains, while the bib-A distance, corresponding to the direction of polymer propagation, remains 

essentially unchanged. The small differences between UdP-7·2MeOHα and UdP-7·2MeOHβ can 

be attributed to the different experimental temperature (100 K and 200 K for the α and β, 

respectively). Hydrogen atoms and BF4
- anions have been omitted for clarity. Cu1 centers in UdP-

7·MeOH and in UdP-7 were depicted as octahedrons for sake of comparison. 

Structures Views of the Cu-bib square motifs 

UdP-7·2MeOHα 

 

UdP-7·2MeOHβ 

 

UdP-7·MeOH 
 

 

UdP-7 
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Table S8. Main hydrogen-bond-type interactions observed in UdP-7·2MeOHα, UdP-7·2MeOHβ, 

UdP-7·MeOH, and UdP-7. Distances refer to the H···A separation (Å), while angles correspond to 

the D–H···A geometry (°). 
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Figure S2. a) Electron density calculated from the observed structure factors (Fo) by Fourier 

synthesis (right), and modelled species (left). b) Modelled disordered structure of BF4
- anions in the 

cavity (left) shown next to their underlying observed electron density (right). Four isosurface levels 

for the electron density were used, having respectively the following values of electrons/Å3: 6 (dark 

green), 3.5 (light green), 2 (green-blue), 1.3 (light blue). Atom color: Cu orange; O red; N blue; B 

pink; F yellow; C grey; H white.2  
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Figure S3. Structural overlap of UdP-7·2MeOHα (blue) and UdP-7·2MeOHβ (red) showing the 

nearly perfect superposition of the polymeric framework. Only the positions of the BF4
- anions differ 

significantly due to their disordered nature in the β phase.  

 

 

 

Figure S4. Analysis of the distribution of Cu–N bond lengths in the range 2.5–3.0 Å for the Cu-

N(aromatic) systems shown in the figure, obtained by a CSD database search. The Cu-N bond was 

defined as unrestricted; Cu was settled as hexacoordinated and C-N-C moiety as delocalized. The 

search returned to 261 hits, with a median value of 2.586 Å and a range spanning from 2.50 Å to 2.86 

Å. 

  



 

Figure S5. PLATON coordination analysis (CALC COORD) conducted on all the materials reported 

in this work. 

 

 

Figure S6. Representations of: (a) Cu1—N12 distance and “Cu1—N12” coordination angle 

(calculated considering the imidazole centroid) in UdP-7·MeOH and (b) Cu1—N3 distance and 

“Cu1—N3” coordination angle (calculated considering the imidazole centroid) in UdP-7. 
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Figure S7. PXRD patterns comparison: (left) calculated UdP-7 (black) and ground crystals of UdP-

7 (red); (right) calculated UdP-7 (black), ground crystals of UdP-7·2MeOH (blue) and calculated 

UdP-7·2MeOH (green). 
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