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S1. Additional structural data

Figure S1. Excerpt of the dimeric SBU of compound 1-Zn showing the intradinuclear Zn---Zn
distance and its disposition in the unit cell.

Figure S2. Projection of the 2D layer of compound 1-Zn showing the distances (A) among the
SBUs in the rectangular grid.
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Figure S3. Interactions occurring between bdc and pbptz ligands belonging to different
subnetworks in the interpenetrated framework of compound 2-Cd.

S2. Interpretation of void content from SQUEEZE analysis.

Compound 2-Cd consists of a MOF structure that contains lattice solvent molecules that
crystallize in a highly disordered arrangement so as to be correctly solved. Therefore, the
final refinement was performed with SQUEEZE routine and used to calculate the void
space and the electron count. The report shows that the void content is of 1327 A% and 315
electrons, so taking into account that Z = 8 in this crystal structure, and that DMF was used
as solvent in the synthesis, it may be assumed that the voids (166 A% and 39 electrons)
contain 1 DMF molecule per formula unit.
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S3. FT-IR spectroscopy

In the following figure, the FTIR spectra of novel 1-Zn and 2-Cd compounds
are shown.
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Figure S4. IR spectra of 1-Zn and 2-Cd.
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S4. Powder X-ray diffraction analysis.

In the following figure, pattern matching analysis of the novel compounds 1-Zn and 2-
Cd are gathered.
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Figure S5. Full profile pattern-matching analyses performed on the diffractograms of 1-Zn and
2-Cd.

S5. Analysis of the thermal and chemical stability.

As shown in the following figure, compounds 1-Zn and 2-Cd present a related thermal
behavior, consisting of three main regions, despite their distinct structures. Both
compounds show no mass loss up to 120 and 180 °C for 1-Zn and 2-Cd, respectively;
above which they slowly lose the coordinated (for 1-Zn) or lattice (for 1-Zn) DMF
molecules (one per metal atom in both cases). Immediately after the loss of the solvent
molecules (at ca. 250 °C in both compounds), it occurs the framework decomposition
without the presence of a significant temperature range in which the desolvated compound
could remain stable. The combustion of the organic molecules give rise to the
corresponding oxides as final products at 420 and 585 °C respectively for 1-Zn and 2-Cd.
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Figure S6. TG and DTA curves of compounds (a) 1-Zn and (b) 2-Cd.
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In order to check the chemical stability of the samples in water, polycrystalline samples of
compounds 1-Zn and 2-Cd were suspended in water. To that end, 25 mg of each compound
was placed in a glass vial and 10 mL of distilled water were added. The suspensions were
left to stand for 24 h and then they were stirred for some hours at room temperature. Both
solids maintained their initial color, although the PXRD revealed the loss of crystallinity.

In a subsequent trial, other equivalent preparations were heated in closed glass vessels in
an oven at 100 °C. On these conditions, a color change from pink to yellow was observed
after 2 hours, which was associated with the protonation of the central tetrazine ring of the
pbptz ligand.
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S5. Data on continuous shape measures (CShMs).

Table S1. CShMs for the coordination environment of compound 1-Zn and 2-Cd. Codes:

HP-6 1 D6h Hexagon

PPY-6 2 Cbv Pentagonal pyramid

0OC-6 30h Octahedron

TPR-6 4 D3h Trigonal prism

JPPY-6 5 C5v Johnson pentagonal pyramid, J2
Structure [ML6] HP-6 PPY-6 OC-6 TPR-6 JPPY-6
1-Zn 34.163 23.767 3.159 11.567 27.322

HP-7 1 D6h Heptagon

HPY-7 2 Cbv Hexagonal pyramid

PBPY-7 3 D5h Pentagonal bipyramid

COC-7 4 C3v Capped octahedron

CTPR-7 5 C2v Capped trigonal prism

JPPY-7 6 C5v Johnson pentagonal pyramid, J13

JETPY-7 7 C3v Johnson elongated triangular pyramid, J7

Structure  HP-7 HPY-7 PBPY-7 COC-7 CTPR-7 JPPY-7 JETPY-7
[ML7]

2-Cd 30.934 22.138 2.200 8.020 6.792 5.355 21.482
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S6. Photoluminescence measurements.
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Figure S7. Emission spectra acquired at room temperature for: (a) compound 1’-Zn and (b)
compound 2’-Cd.
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Figure S8. Room temperature decay curves showing the best exponential fits collected at the
emission maxima: (a) Aem = 410 nm and (b) Aem = 395 nm.

S8



Figure S9. Photographs of 1-Zn(desolv) taken in an optical microscope under different excitation

ligths.
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Figure S10. Comparative emission of 1-Zn and 1-Zn(desolv) under Aex = 325 nm light.
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S7. TD-DFT calculations.

TD-DFT calculations were performed as indicated in the Computational details section of
the manuscript for models of compounds 1-Zn and 2-Cd. The models are grown from
atomic coordinates of X-ray single-crystal structures using a unique central zinc or
cadmium atom and growing all ligands coordinated to it. In order to reduce the negative
charge of the excerpt, pending zinc or cadmium atoms are replaced by lithium ions, which
afford small computational cost and do not take part in the luminescence process. These
models were previously optimized as specified in computational details (Figures S12-13).

Table S2. TD-DFT calculated main excitation and emission energies (nm) and electronic
transitions of compounds.

Compound 1-Zn

Main excitations

Caled. A Calcd. band A"! Exp. A Involved orbitals Osc. st.l]
302 HOMO -9 — LUMO +2 (99%)  0.162
320 315 HOMO - 12 — LUMO + 3 (15%)
323 HOMO -6 — LUMO + 3 (60%)  0.098
Main emissions
Calcd. A Calcd. band A®! Exp. A Involved orbitals Osc. st.l]
387 HOMO - 3 — LUMO + 3 (88%) 0.048
409 407 410 HOMO -2 — LUMO +3 (38%) 0.032
452 HOMO -2 — LUMO +3 (65%) 0.029
479 0.022
518 490 490 HOMO - 3 — LUMO (98%) 0.019
585 HOMO -4 — LUMO + 1 (98%) 0.020
620 630 615 HOMO -3« LUMO + 1 (88%)  0.016
687 HOMO -2 — LUMO (72%) 0.018
Compound 2-Cd
Main excitations
Caled. A Calcd. band A"! Exp. A Involved orbitals Osc. st.l]
318 HOMO — LUMO + 5 (98%) 0.095
335 325 325 HOMO -1 — LUMO +4 (97%)  0.072
Main emissions
Calcd. A Calcd. band A®! Exp. A Involved orbitals Osc. st.l°]
378 380 HOMO -2 — LUMO + 3 (85%) 0.075
390 405 HOMO -1 «— LUMO +3 (93%) 0.062
398 395 HOMO -1 — LUMO +3 (90%)  0.056
432 HOMO - 2 « LUMO (79%) 0.066
460 430 440 HOMO -2 «— LUMO (85%) 0.039
475 HOMO - 2 « LUMO (66%) 0.043
599 HOMO -1 « LUMO (78%) 0.015
615 640 620 HOMO -1 «— LUMO (99%) 0.046
628 HOMO - 1 < LUMO (100%) 0.033

[a] Wavelengths of the discrete electronic transitions. [b] Wavelengths of the calculated band maxima. [c]
Oscillator strengths.
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Figure S11. Calculated emission spectra of compounds 1-Zn and 2-Cd. Calculated vertical
excitations are represented with green bars.

Figure S12. Model 1-Zn employed for the TD-DFT calculations, which corresponds to DFT-
optimized excerpt of compound 1-Zn starting from the X-ray coordinates. Color code: C, grey; H,

white; Li, light purple; N, blue; O, red; Zn, green.

Table S3. Xyz coordinates of model 1-Zn.

-1.431450 -0.138201 0.777713
-1.593616 -1.887893 -0.261405
-1.688757 1.558545 -0.355218
-3.486153 -0.180317 1.373074
0.716678 -0.076044 0.466198

-0.827419 -1.164029 2.747296
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Figure S13. Model 2-Cd employed for the TD-DFT calculations, which corresponds to DFT-
optimized excerpt of compound 2-Cd starting from the X-ray coordinates. Color code: C, grey;
H, white; Li, light purple; N, blue; O, red; Zn, green.

Table S4. Xyz coordinates of model 2-Cd.

Cd

OzZz0000Z2

0.035299
2.439994
0.053831
0.001418
0.041459
0.034828

-2.372354
0.012118
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2.740344

-1.859437
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0.122637
0.303256
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-2.023729
2.454981
0.143728
2.072246
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