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Materials
Chemicals and reagents were purchased from suppliers and used as received. For the analysis of the MOFs, the following methods were used: X-ray powder diffraction (XRPD),variable temperature X-ray powder diffraction, Fourier-transform-infrared spectroscopy (FTIR), thermogravimetric analysis (TGA), scanning transmission electron microscopy (STEM), and optical microscopy.

Physicals Measurements.
The chemical composition of the organic linkers was verified with 1H and 13C-NMR spectra recorded on a Varian 400 NMR Spectrometer.
[bookmark: _Hlk124434400]X-ray powder diffraction (PXRD) data were collected in the 4-50° 2 range using a Seifert XRD 3003 TT-powder diffractometer with a Meteor 1D detector operating at room temperature using Cu K1 radiation (= 1.54187). The Fourier-transform infrared (FTIR) spectra were recorded in the range of 400- 4000 cm-1 with a measurement period of 32 scans on a Bruker Equinox 55 FT-IR spectrometer.
Thermal stability was examined by variable temperature X-ray diffraction and thermogravimetric analysis (TGA). Variable temperature X-ray powder diffraction data were measured under nitrogen atmosphere (70ml per minute) with an Empyrean (PANalytical) diffractometer equipped with a Bragg–Brentano HD mirror, a PICcel3D 2x2 detector and a Cryo & humidity Chamber CHC plus+ (Anton Paar). The temperature program included a heating rate of 10 °C min-1 and then 10 min isothermal between the measurements. The (TGA) was performed with a Q500 analyzer from TA Instruments. It was measured in a temperature range from RT to 700 °C under nitrogen atmosphere at a heating grade of 10 K min-1. 
The optical analysis of the crystals was carried out with a scanning transmission electron microscope (STEM) and Olympus IX70 microscope equipped with a camera. The STEM micrographs were recorded on a ZEISS Crossbeam 550 operated at 30 kV.

Synthesis of 5,5-(2,1,3-benzothiadiazole-4,7-diyl)(di(benzene-1,3-dicarboxylic acid) for ZJNU-40: The linker was synthesized according to the literature of Zhao et al..1 Therefore dimethyl-5-(pinacolboryl)isophthalate (5.34g, 16.32 mmol), 4,7-dibromobenzo[1, 2, 5]- thiadiazole (2.00 g, 6.8 mmol), K2CO3 (24g, 240 mmol) and 0.30 g (0.4 mmol) of the Pd(PPH3)2Cl2 catalyst were mixed together and dissolved in 50 ml of dioxane. The mixture was stirred under reflux in an argon atmosphere for 72 h. After the reaction time the mixture was extracted with water and CH2Cl2 and the organic layers were combined and evaporated. The crude product was purified by column chromatography with a mixture of CHCl3: MeOH 10:1. The dry product was hydrolyzed with 6M NaOH, filtered, acidified with conc. HCl and washed with plenty of water. This step was repeated a second time until a yellow/green solid is given. 
(Yield: 13% (0.9838 g, 2.11 mmol)), 1H NMR (DMSO-d6) δ (ppm): 13.50 (s, 4H), 8.80 (d, 4H), 8.55(t, 2H), 8.08 (s, 2H).
Synthesis of ZJNU-40: The MOF-synthesis is a modified synthesis prescription inquired by Song et al.2 Cu(NO3)2 3 H2O (50 mg, 0.207 mmol) was dissolved in 3 ml of DEF in a screw-capped vial (20 ml). To this mixture the organic linker H4L (10 mg, 0.0215 mmol), 160 µl of water and 100 µl of 6 M HCl were added. The vial was screwed and shortly placed in an ultrasonic bath. After a heating at 70°C for 96 h in an oven, the product was centrifugated and washed with 2 ml each of DEF and water and then dried at air. For activation of the product, the green crystals were heated under vacuum to 100°C for 1 h. (Yield: 63 % based on H4L)
Synthesis of 5,5-[2,1,3-benzothiadiazole-4,7-diyldi(ethyne-2,1-diyl)]di(benzene-1,3-diccarboxylic acid) for JLU-LIU-30: The linker synthesis was synthesized according to Luo et al..3  Dimethyl-5-ethynylbenzene-1,3-dicarboxylate (1.39g, 6.25 mmol) was dissolved in 5 ml Triethylamine and 5 ml DMF with addition of 4,7-dibromobenzothiadiazole (0.88g, 2.99 mmol), PdCl2(PPh3)2 (7.7 mg, 0.011 mmol) and CuI (4.38 mg, 0.023 mmol). The mixture was stirred under Argon atmosphere for 24 h at a temperature of 70 °C. After this reaction time, NaOH (1.36 g, 3.96 mmol), 15 ml MeOH and 15 ml of water were added and stirred again for 5 h at a temperature of 105 °C. In the next step, few drops of  12M HCl were added till the pH-value changed between 1-2. The hydrolysis process was repeated one more time with 5 g of NaOH, 30 ml MeOH and 30 ml of water overnight at a temperature of 65°C. The precipitated solid was filtered and washed with 12 M HCl and plenty of water. The brown solid was dried at air. (Yield: 77%, 1.19g, 2.45 mmol) 1H NMR (DMSO-d6): δ (ppm): 13.49 (s, 4H), 8.47 (t, 2H), 8.30(d, 4H), 8.04 (s, 2H), 13C (DMSO-d6): δ (ppm): 166.10, 154.01, 136.07, 133.57, 132.65, 130.76, 123.04, 116.25, 113.50, 95.32, 87.32
Synthesis of JLU-LIU-30: For the MOF- synthesis, Cu(NO3)23 H2O (50 mg, 0.207 mmol) was dissolved in 3 ml DEF, H4btadpa (10 mg, 0.0195 mmol), 160 µl of water and 100 µl of 6 M HCl were added. The mixture was sealed in 20 ml autoclave and heated in an oven at 85 °C for 96 h. The green crystals were collected by filtration, washed two times with DEF and dried at air. (Yield: 59% based on H4btadpa). For activation of the product, the green crystals were heated under vacuum to 100°C for 1 h.
Synthesis of NOTT-1014: For the synthesis of the isoreticular MOF NOTT-101, the commercially available linker Terphenyl- 3, 3, 5, 5 – tetracarboxylic acid (50 mg, 123 µmol) was dissolved in 7.5 ml DMF, 3.75 ml dioxane and 3.75 ml water in a 50 ml round bottom flask. Cu(NO3)23 H2O ( 104 mg, 429.9 µmol) and three drops of concentrated HCl were added and the mixture was stirred at 80 °C under reflux over a period of 3 days. After 72 h the synthesis was cooled down to room temperature, centrifugated and washed with 5 ml each of DMF and Aceton. The turquoise powder dried briefly at air. (Yield: 75.5 % according to the linker). For activation of the product, the green crystals were heated under vacuum to 100°C for 1 h.

[bookmark: _Toc126080718]PXRD Analysis

In the following section, the measured XPRD-diffraction of the synthesized MOFs are listed and compared with the calculated diffractograms. The X-ray crystallographic coordinates for literature known structures are deposited at the Cambridge Crystallographic Data Centre (CCDC). The respective X-ray crystallographic coordinates are given below the powder pattern. All measured diffractograms evidence good conformance.

[image: ]
Figure S 1: PXRD of synthesized ZJNU-40 compared to the calculated MOF (CCDC: 1014276).
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Figure S 2: PXRD of synthesized JLU-LIU-30 compared to the calculated MOF (CCDC: 1479874).
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Figure S 3:: PXRD of synthesized NOTT-101 compared to the calculated MOF (CCDC: 606908).
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Figure S 4: FTIR-spectra of ZJNU-40 compared to its linker H4L.
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Figure S 5:FTIR-spectra of JLU-LIU-30 compared to its linker H4btadpa.
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In the following section the thermal stability of ZJNU-40 and JLU-LIU-30 are mentioned. Based on these measurements, the activations protocol of the MOFs was adapted.

Thermal stability is examined by variable XPRD and TGA. ZJNU-40 is thermally stable up to 190°C. Above a temperature of 200°C, the network decomposes. This is also confirmed by the TGA. In the first step, 18.13% of remaining solvent evaporated.
[image: ]
Figure S 6: Variable temperature-PXRD of synthesized ZJNU-40 compared to the calculated MOF at RT (CCDC: 1014276).
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Figure S 7: TGA of synthesized ZJNU-40.

Crystallinity of JLU-LIU-30 remains up to a temperature of 120°C. The network collapses at a temperature up to 250°C
[image: ]
Figure S 8:Variable temperature-PXRD of synthesized JLU-LIU-30 compared to the calculated MOF at RT (CCDC: 1479874).
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Figure S 9: TGA of synthesized JLU-LIU-30.

The isoreticular structure to both previous MOFs indicates a greater thermal stability. Characterized by variable temperature XRPD and TGA data, NOTT-101 is thermally stable up to 300°C until the network collapses. In the range between 100°C-150°C, excess solvent is removed from the structure.
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Figure S 10: Variable temperature-PXRD of synthesized NOTT-101 compared to the calculated MOF at RT (CCDC: 606908).
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Figure S 11: TGA of synthesized NOTT-101.
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Figure S 12: left: recording of synthesized ZJNU-40 via optical microscope; right: recording of synthesized ZJNU-40 via STEM.
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Figure S 13:left: recording of synthesized JLU-LIU-30 via optical microscope; right: recording of synthesized JLU-LIU-30 via STEM.
[bookmark: _Toc126080722]Dielectric Spectroscopy Analysis
Prior to measurement, each sample was dried in vacuum atmosphere at 100°C for 2 hours in order to minimize the amount of residual solvent molecules and water in the sample. The powder samples were measured in a stainless-steal, circular, parallel-plate capacitor with a diameter of 10.0 mm and a plate distance of 0.17-0.40 mm, depending on the sample. The large ratio between capacitor plate area and capacitor plate distance minimizes stray-effects. All measurements were performed in a Quatro cryosystem by Novocontrol in controlled N2-gas atmosphere employing a frequency-response Alpha-A Analyzer by Novocontrol using pseudo-fourpoint contact geometry. All samples have been investigated in a broad frequency range from 0.1 Hz to about 1 MHz between 180 and 375 K
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