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Figure S1: 'H NMR spectrum of K(H,dF-BTC) (1) in D,0.

Figure S$2: "F NMR spectrum of K(H,dF-BTC) (1) in D,O.

Figure S3: *H NMR spectrum of K(H,pF-BTC) (2) in D,0.

Figure S4: F NMR spectrum of K(H,pF-BTC) (2) in D,0.

Figure S5: XRPD pattern of K(H,dF-BTC) (1).

Figure S6: XRPD pattern of K(H,pF-BTC) (2).

Figure S7: DSC/TGA curves of K(H,dF-BTC) (1).

Figure S8: DSC/TGA curves of K(H,pF-BTC) (2).

Figure S9. 'H NMR spectra of K(H,dF-BTC) (1) after heating in water at different temperatures.
Figure $10. 'H NMR spectra of K(H,pF-BTC) (2) after heating in water at different temperatures.
Figure S11. XRPD pattern of *[Ba(HBTC)(H,0),]-2 H,O (3).

Figure S12. XRPD pattern of *[Ba(HmF-BTC)(H,0),]-2 H,O (4).

Figure S13. XRPD pattern of *[Ba(HdF-BTC)(H,0),] 2 H,O (5).

Figure S14. DSC (blue) and TG (black) curves of *[Ba(HBTC)(H,0),]-2 H,O (3).

Figure S15. DSC (blue) and TG (black) curves of }[Ba(HmF-BTC)(H,0),]- /2 H,O (4).

Figure S16. DSC (blue) and TG (black) curves of }[Ba(HdF-BTC)(H,0),]-V2 H,O (5).

Figure S17. XRPD pattern of UHM-33 (?[Cu,(HmF-BTC),(DMA),]-2 DMA) (6).

Figure S18. XRPD pattern of dF-UHM-33 (?[Cuy(HdF-BTC),(DMA),]-2 DMA (7).

Figure S19. DSC (blue) and TG (black) curves of UHM-33 (?[Cuy(HmF-BTC),(DMA),]-2 DMA) (6).
Figure S20. DSC (blue) and TG (black) curves of dF-UHM-33 (?[Cuy(HdF-BTC),(DMA),]-2 DMA (7).




Determination of torsion angles. Within the Diamond software™ a first plane was defined
using all six carbon atoms of the phenyl ring and a second plane by the three atoms of the
carboxylate group. Using the “Measure Planes” option the angle between these two planes
was determined, which is given as the torsion angle in this work.

Search within the CSD database to identify possible candidates for the synthesis of
isostructural series with different degrees of fluorination. To restrict the search within the
CSD database!” to reasonable candidate structures a recently defined subset with approx.
70.000 MOF structures™ was used. Using the Conquest search module!*! of the CSD database
ca. 1000 entries were identified, which contain the trimesate linker (1,3,5-
benzenetricarboxylate). In a first step these entries were examined more or less randomly
using the visualization option within Conquest to identify candidate structures with torsion
angles between the phenyl ring and the carboxylate groups, which are significantly larger than
0°. Using this approach we identified 3[Ba(HBTC)(H,O),]-/s H.O" and UHM-33" as
interesting candidates, which are described in the main body of this manuscript. At the
moment we are working on improvements of this approach by using a parser (M. Cullmann,
Bachelor Thesis, Cologne, 2018), written in Python 3", which allows a more systematic
analysis of the subsets described above.
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Figure S1. *H NMR spectrum of K(H,dF-BTC) (1) in DO (H,O: 4.79 ppm).
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Figure S2. *F NMR spectrum of K(H,dF-BTC) (1) in D,O.
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Figure S3. *H NMR spectrum of K(H,pF-BTC) (2) in DO (H,0: 4.79 ppm).
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Figure S4. *F NMR spectrum of K(H,pF-BTC) (2) in D,0.




' ' K(H,dF-BTC)
100 L K(HydF-BTC) (theo.) — |
= *
=
@
g
£ s f ® |
®
0 L L I ! ‘ ‘ ‘ |‘ N il lh‘|h I J”||.|‘“ s o
5 10 15 20 25 30 35 40 45 50

20 (°)

Figure S5. XRPD pattern of K(H,dF-BTC) (1) (blue curve; Huber G670, Cu-K,,; radiation).
For comparison the theoretical pattern calculated from single crystal data is shown (red line
diagram). Reflections of the sample holder are marked with a “*”.
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Figure S6. XRPD pattern of K(H,pF-BTC) (2) (blue curve; Huber G670, Cu-K,,; radiation).
For comparison the theoretical pattern calculated from single crystal data is shown (red line
diagram). Reflections of the sample holder are marked with a “*”.
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Figure S7. DSC (blue) and TGA (black) curves of K(H.dF-BTC) (1).
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Figure S8. DSC (blue) and TGA (black) curves of K(H,pF-BTC) (2)
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Figure S9. 'H NMR spectra of K(H,dF-BTC) (1) after heating in D,O at different
temperatures (H,O: 4.79 ppm).
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Figure S10. 'H NMR spectra of K(H.pF-BTC) (2) after heating in D,O at different
temperatures (H,O: 4.79 ppm).
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Figure S11. XRPD pattern of 3*[Ba(HBTC)(H,0)]-/2 H,O (3) (blue curve; Huber G670, Cu-

K, radiation). For comparison the theoretical pattern calculated from single crystal data is

shown (red line diagram). Reflections of the sample holder are marked with a “*”,
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Figure S12. XRPD pattern of }[Ba(HmF-BTC)(H,0),]-2 H,O (4) (blue curve; Huber G670,
Cu-K,; radiation). For comparison the theoretical pattern calculated from single crystal data is
shown (red line diagram). Reflections of the sample holder are marked with a “*”,
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Figure S13. XRPD pattern of }[Ba(HdF-BTC)(H,0),]-/2 H,O (5) (blue curve; Huber G670,
Cu-K,; radiation). For comparison the theoretical pattern calculated from single crystal data is
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shown (red line diagram). Reflections of the sample holder are marked with a “*”,
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Figure S14. DSC (blue) and TG (black) curves of }[Ba(HBTC)(H,O),]-"2 H,O (3).
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Figure S15. DSC (blue) and TG (black) curves of }[Ba(Hm/-BTC)(H,0),]-2 H,O (4).
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Figure S16. DSC (blue) and TG (black) curves of }[Ba(HdF-BTC)(H,0),]-2 H>O (5).
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Figure S17. XRPD pattern of UHM-33 ([Cuy(HmF-BTC),(DMA),]-2 DMA, 6) (blue curve;

Huber G670, Cu-K,,; radiation). For comparison the theoretical pattern calculated from single
crystal data is shown (red line diagram). Reflections of the sample holder are marked with a

(12 3 3)
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Figure S18. XRPD pattern of dF-UHM-33 (?[Cuy(HdF-BTC),(DMA),]-2 DMA, 7) (blue
curve; Huber G670, Cu-K,; radiation). For comparison the theoretical pattern calculated from

single crystal data is shown (red line diagram). Reflections of the sample holder are marked
with a “*”.
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Figure S19. DSC (blue) and TG (black) curves of UHM-33 (2[Cuy(HmF-BTC)(DMA),]-2
DMA, 6).
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Figure S20. DSC (blue) and TG (black) curves of dF-UHM-33 ([Cux(HdF-
BTC),(DMA),]-2 DMA, 7).
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