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Figure S1. "H NMR spectrum of 1,2-bis[N-(N’-methylpyrazolium)butane PFg (1-PFs) (acetone-ds, 23 °C)
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Figure S2. '3C NMR spectrum of 1,2-bis[N-(N-methylpyrazolium)butane PFg (1-PFg) (acetone-ds, 23 °C)
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Figure S3. "H NMR spectrum of 1,2-bis[N-(N-ethylpyrazolium)butane PFg (2-PFs) (acetone-ds, 23 °C)
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Figure S4. 3C NMR spectrum of 1,2-bis[N-(N-ethylpyrazolium)butane PFg (2-PFg) (acetone-ds, 23 °C)



H3C(H,C), —  (CH;y),CHj
\ 2PFg /

N. + c TN
N—(CH2)4—N
&_// ( 2) * \\_J acetone-d;

H,O

T L 1 T LA L B B B B R 1 T T T T ] T 1 1 T L
8.0 70 6.0 5.0 4.0 3.0 20 1.0
ppm (f1)

Figure S5. "H NMR spectrum of 1,2-bis[N-(N-propylpyrazolium)butane PFg (3-PFs) (acetone-dg, 23 °C)
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Figure S6. 3C NMR spectrum of 1,2-bis[N-(N-propylpyrazolium)butane PFs (3-PFg) (acetone-ds, 23 °C)
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Figure S7. "H NMR spectrum of 1,2-bis[N-(N-butylpyrazolium)butane PFg (4-PFs) (acetone-ds, 23 °C)
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Figure S8. 3C NMR spectrum of 1,2-bis[N-(N-butylpyrazolium)butane PFg (4-PFg) (acetone-ds, 23 °C)
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Figure S9. "H NMR spectrum of 1,2-bis[N-(N-pentylpyrazolium)butane PFg (5-PFg) (acetone-ds, 23 °C)
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Figure S10. 3C NMR spectrum of 1,2-bis[N-(N-pentylpyrazolium)butane PFs (5-PFg) (acetone-ds, 23 °C)
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Figure S11. 'H NMR spectrum of 1,2-bis[N-(N-hexylpyrazolium)butane PFg (6-PFg) (acetone-ds, 23 °C)
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Figure S12. 3C NMR spectrum of 1,2-bis[N-(N-hexylpyrazolium)butane PFg (6-PFs) (acetone-dg, 23 °C)
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Figure $13. 'H NMR spectrum of 1,2-bis[N-(N-heptylpyrazolium)butane PFg (7-PFs) (acetone-dg, 23 °C)
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Figure S14. '3C NMR spectrum of 1,2-bis[N-(N-heptylpyrazolium)butane PFg (7-PFg) (acetone-ds, 23 °C)
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Figure S15. 'H NMR spectrum of 1,2-bis[N-(N-octylpyrazolium)butane PFg (8-PFg) (acetone-dg, 23 °C)
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Figure $16. '3C NMR spectrum of 1,2-bis[N-(N-octylpyrazolium)butane PFs (8-PFg) (acetone-ds, 23 °C)
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Figure $17. 'H NMR spectrum of 1,2-bis[N-(N-nonylpyrazolium)butane PFg (9-PFg) (Acetone-ds, 23 °C)

acetone acetone
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Figure S18. '3C NMR spectrum of 1,2-bis[N-(N-nonylpyrazolium)butane PFg (9-PFg) (acetone-ds, 23 °C)

11



H3C(H,C)g (/CH2)9CH3

2PFg

\N\ + + N
MN—(CHQM—NJ

acetone-d,

8.0 70 6.0 50 40 3.0 20 1.0
ppm (f1)

Figure $19. 'H NMR spectrum of 1,2-bis[N-(N-decylpyrazolium)butane PFg (10-PFg) (Acetone-dg, 23 °C)
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Figure S20. '3C NMR spectrum of 1,2-bis[N-(N-decylpyrazolium)butane PFg (10-PF¢) (acetone-ds, 23 °C)
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Figure S21. 'H NMR spectrum of 1,2-bis[N-(N-undecylpyrazolium)butane PFs (11-PFg) (acetone-ds, 23 °C)
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Figure $22. '3C NMR spectrum of 1,2-bis[N-(N-undecylpyrazolium)butane PFg (11-PFs) (acetone-ds, 23 °C)
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Figure S23. 'H NMR spectrum of 1,2-bis[N-(N-dodecylpyrazolium)butane PFg (12-PF¢) (acetone-ds, 23 °C)
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Figure S24. '3C NMR spectrum of 1,2-bis[N-(N*-dodecylpyrazolium)butane PFg (12-PFs) (acetone-ds, 23 °C)
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Figure S25. TGA thermograms of 1,2-bis[N-(N-alkylpyrazolium)butane PFg
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Figure $26. DSC 2™ heating (green) and cooling (blue) curves of 1-PFg
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Figure S27. DSC 2™ heating (green) and cooling (blue) curves of 2-PFg
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Figure $28. DSC 2™ heating (green) and cooling (blue) curves of 3-PFg
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Figure $29. DSC 2™ heating (green) and cooling (blue) curves of 4-PFg
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Figure S$30. DSC 3 heating (red), 2" heating (green) and cooling (blue) curves of 5-PFg
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Figure S31. DSC 2™ heating (green) and cooling (blue) curves of 6-PFg
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Figure $33. DSC 2™ heating (green) and cooling (blue) curves of 8-PFg
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Figure S34. DSC 2 heating (green) and cooling (blue) curves of 9-PFg
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Figure S36. DSC 2 heating (green) and cooling (blue) curves of 11-PFg
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Figure S38. 1D wide-angle X-ray scattering spectra of (a) 6-PFg
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Figure S42. DSC 2™ heating (green) and cooling (blue) curves of 8-PFg+ LiTf,N 30 mol%
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