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NMR SPECTRA

1 NMR Spectra
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Figure S1. 'H and C{!H} NMR of 4 (measured in CDCl,).
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Figure S2. 'H and C{!H} NMR of 8 (measured in CDCly).
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Figure S3. 'H and C{'H} NMR of new triazolium salt 15 (measured in DMSO—dy).
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Figure S4. F NMR of 4 (left) and 8 (right) (measured in CDCly).
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Figure S5. 'H NMR of single crystals of 4b — crystallization from THF/Et,O (measured in
CDCl,).
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Figure S6. 'H NMR of green residue, possibly containing 6 (measured in toluene—dg), free
triflic acid at 14.92 ppm.
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CRYSTALLOGRAHIC DETAILS & MOLECULAR STRUCTURES

2 Crystallograhic Details & Molecular Structures

Figure S7. ORTEP view of 4a, top and side view. Ellipsoids shown at 50% probabbility
level.
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Figure S8. ORTEP view of 4b, top and side view. Ellipsoids shown at 50% probabbility
level.
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CRYSTALLOGRAHIC DETAILS & MOLECULAR STRUCTURES

Figure S9. ORTEP view of 4c, top and side view. Ellipsoids shown at 50% probabbility
level.
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Figure S10. Ball-and-stick representation of 15 obtained from X-ray analysis, anion omitted
for clarity. Connectivity of the glycol substitutent at the N3-atom confirmed.
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CRYSTALLOGRAHIC DETAILS & MOLECULAR STRUCTURES
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ADDITIONAL INFORMATION

3 Additional Information
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Figure S11. Simulated and experimental HR-ESI mass spectra of [10]*.

6 in toluene 8 (precipitate) in toluene  Purple solution of 5 and AgOTf in

n-hexane

Figure S12. Pictures of solutions referenced in the manuskript.
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SYNTHESIS ATTEMPTS TOWARDS TRIS-TRIAZOLIUM SALTS

4 Synthesis Attempts towards Tris-Triazolium Salts

4.1 From Iodoform

1 In a Schlenk tube, iodoform (0.12 mmol, 50.8 mg, 1.0 equiv.), 1 (0.40 mmol, 100 mg, 3.3
equiv.) and silver triflate (0.40 mmol, 103 mg, 3.3 equiv.) were suspended in n-hexane/toluene
(12 mL, v/v 1:2), capped and heated to 90 °C under exclusion of light overnight. After cooling
to room temperature, the mixture was filtered over celite and the solvent removed. The crude
NMR in CDCl; was coincident with the one obtained for 4.

2 In a Schlenk tube, iodoform (0.07 mmol, 27.6 mg, 1.0 equiv.) and 1 (0.23 mmol, 50.0 mg, 3.1
equiv.) were suspended in toluene (4 mL), capped and heated to 90 °C under exclusion of light
overnight to form a dark reddish-brown solution. After cooling to room temperature, the mixture
was filtered over celite and the solvent removed. The crude NMR in CDCl; was coincident with

the one obtained for 1.

3 In a Schlenk tube, iodoform (0.07 mmol, 27.6 mg, 1.0 equiv.), 1 (0.23 mmol, 50.0 mg, 3.1
equiv.), and potassium hexafluorophosphate (0.23 mmol, 50.0 mg, 3.1 equiv.) were suspended in
toluene (4 mL), capped and heated to 90 °C under exclusion of light overnight to form a dark
reddish-brown solution. After cooling to room temperature, the mixture was filtered over celite
and the solvent removed. The crude NMR in CDCl; was coincident with the one obtained for 1.

4 To evaluate the substitution of only one iodide, iodoform (0.10 mmol, 42.3 mg, 1.0 equiv.),
1 (0.23 mmol, 50.0 mg, 3.3 equiv.), and silver triflate (0.10 mmol, 25.8 mg, 1.0 equiv.) were
suspended in toluene (3 mL), capped and heated to 110 °C under exclusion of light overnight to
form a dark reddish-brown solution. After cooling to room temperature, the mixture was filtered
over celite and the solvent removed. The crude NMR in CDCl; was coincident with the one
obtained for 1.

5 In a Schlenk tube, iodoform (0.10 mmol, 39.4 mg, 1.0 equiv.) and 1 (0.30 mmol, 66.3 mg, 3.0
equiv.) were capped and heated to 130 °C and reaction occurred in the melt of the triazole for 4
days. After cooling to room temperature, the mixture was dissolved in acetone, treated with
aqueous potassium hexafluorophosphate, and the resulting prescipitate was dissolved in DCM,
dried with Na,SO,. The solvent was evaporated and the resulting crude NMR in CDCl; was

coincident with the one obtained for 1.

7 In a Schlenk tube, iodoform (0.15 mmol, 59 mg, 1.0 equiv.), 1 (0.40 mmol, 100 mg, 3.3 equiv.)
and silver triflate (0.40 mmol, 103 mg, 3.3 equiv.) were suspended in MeCN (5 mL), capped
and heated to 80°C under exclusion of light overnight. After cooling to room temperature,
the mixture was filtered over celite and the solvent removed. The crude NMR in CDCl; was

coincident with the one obtained for 1.
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SYNTHESIS ATTEMPTS TOWARDS TRIS-TRIAZOLIUM SALTS

8 In a Schlenk tube, iodoform (0.10 mmol, 39.1 mg, 1.0 equiv.), 1 (0.30 mmol, 66.3 mg, 3.0
equiv.) and silver triflate (0.3 mmol, 77.1 mg, 3.0 equiv.) were suspended in THF/Et,O (6 mL,
v/v 1:1), capped and heated to 50 °C under exclusion of light overnight. After cooling to room
temperature, the mixture was filtered over celite and the solvent removed. The crude NMR in
CDCI; was coincident with the one obtained for 4.

4.2 From Benzotrichloride

1 In a Schlenk flask, benzotrichloride (0.10 mmol, 15 pL, 1.0 equiv.) and 1 (0.31 mmol, 68.5 mg,
3.1 equiv.) were suspended in toluene (2 mL) and heated to 80°C. As soon as all components
were dissolved, silver triflate (0.10 mmol, 25.6 mg, 1.0 equiv.) was added and the mixture
again heated to 80°C for 1 hour. This was repeated two more times. After cooling to room
temperature, the solvent was evaporated. The crude NMR in CDCl; was coincident with the

one obtained for 4.

2 In a Schlenk tube, benzotrichloride (0.07 mmol, 10 nL, 1.0 equiv.), silver triflate (0.2 mmol,
159 mg, 3.0 equiv.) and 1 (0.20 mmol, 44.2 mg, 3.0 equiv.) were suspended in hexafluorobenzene
(2 mL) and heated to 100 °C. After cooling to room temperature, the solvent was evaporated.
The crude NMR in CDCl; was coincident with the one obtained for 1.

3 In a Schlenk flask, benzotrichloride (0.20 mmol, 30 pL, 1.0 equiv.) and silver triflate (0.62
mmol, 159 mg, 3.1 equiv.) were suspended in hexafluorobenzene (3 mL) and heated to 80°C.
The solution turned a brownish color under formation of a precipitate. The solution was decanted
and added to a new flask containing 1 (0.62 mmol, 137 mg, 3.1 equiv.) and the mixture again
heated to 80 °C overnight. After cooling to room temperature, the solvent was evaporated. The
crude NMR in CDCl; was coincident with the one obtained for 8.

4 In a Schlenk flask, benzotrichloride (0.20 mmol, 30 pL, 1.0 equiv.) and silver triflate (0.62
mmol, 159 mg, 3.1 equiv.) were suspended in n-hexane (2 mL) under instant color change to deep
purple. This solution was transferred to a Schlenk flask containing 1 (0.62 mmol, 137 mg, 3.1
equiv.) in hexafluorobenzene (5 mL). The formation of a colorless suspension could be observed
within seconds. This mixture was heated to 80 °C for 3 hours before the solvent was removed.
The crude NMR in CDCl; was coincident with the one obtained for 1.

5 In a Schlenk tube, benzotrichloride (0.35 mmol, 50 pL, 1.0 equiv.), 1 (1.20 mmol, 265 mg, 3.5
equiv.) and TMSOTI (1.40 mmol, 0.25 mL, 4.0 equiv.) were suspended in toluene (3 mL) and
heated to 80 °C overnight. After cooling to room temperature, the mixture was poured into Et,O
and the beige precipitate was collected by filtration. The crude NMR in CDCl; was coincident
with the one obtained for 8.

6 In a Schlenk tube, benzotrichloride (0.35 mmol, 50 pL, 1.0 equiv.), 1 (1.20 mmol, 265 mg,
3.5 equiv.) were suspended in THF (8 mL) and heated to 80 °C overnight. After cooling to room
temperature, TMSOTT (1.40 mmol, 0.25 mL, 4.0 equiv.) was added, heated again for 2 hours
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SYNTHESIS ATTEMPTS TOWARDS TRIS-TRIAZOLIUM SALTS

and the mixture then was poured into Et,O and the beige precipitate was collected by filtration.
The crude NMR in CDCl; was coincident with the one obtained for 8.

7 In a Schlenk tube, benzotrichloride (0.35 mmol, 50 pL, 1.0 equiv.) and 1 (1.20 mmol, 265
mg, 3.5 equiv.) were heated to 130°C for 2 days. After cooling to room temperature, the crude
NMR in CDCl; was coincident with the one obtained for 1.

8 In a Schlenk tube, benzotrichloride (0.35 mmol, 50 pL, 1.0 equiv.) and 1 (1.20 mmol, 265 mg,
3.0 equiv.) were dissolved in 1,4-doxane (3 mL) and heated to 120°C for 3 days. After cooling

to room temperature, the crude NMR in CDCl; was coincident with the one obtained for 1.

9 In a Schlenk tube, benzotrichloride (0.35 mmol, 50 pL, 1.0 equiv.) and 1 (1.20 mmol, 265
mg, 3.5 equiv.) were dissolved in THF and heated to 80 °C for 3 days. After cooling to room
temperature, the crude NMR in CDCIl; was coincident with the one obtained for 1.

4.3 From 2,2,2-Tribromoacetic Acid

1 In a Schlenk tube, 2,2,2-tribromoacetic acid (0.1 mmol, 30.0 mg, 1.0 equiv.) and 1 (0.3 mmol,
66.0 mg, 3.5 equiv.) were dissolved in toluene (1.5 mL) and heated to 110°C for 3 days. After
cooling to room temperature, the crude NMR in CDCl; was coincident with the one obtained
for 1.

2 In a Schlenk tube, 2,2,2-tribromoacetic acid (0.1 mmol, 30.0 mg, 1.0 equiv.) and 1 (0.3 mmol,
66.0 mg, 3.5 equiv.) were dissolved in THF (1.5 mL) and heated to 80°C for 3 days. After
cooling to room temperature, the crude NMR in CDCl; was coincident with the one obtained
for 1.

3 In a Schlenk tube, 2,2,2-tribromoacetic acid (0.1 mmol, 30.0 mg, 1.0 equiv.) and 1 (0.3 mmol,
66.0 mg, 3.5 equiv.) were dissolved in 1,4-dioxane (1.5 mL) and heated to 80 °C for 3 days. After
cooling to room temperature, the crude NMR in CDCl; was coincident with the one obtained
for 1.

4.4 From Methyl 2,2,2-Tribromoacetate

1 1In a Schlenk tube, metyhl 2,2 2-tribromoacetate (1.0 mmol, 310 mg, 1.0 equiv.) and 1 (4.0
mmol, 888 mg, 4.0 equiv.) were dissolved in toluene (5 mL) and heated to 110 °C for 3 days. After
cooling to room temperature, the crude NMR in CDCl; was coincident with the one obtained
for 1.

2 In a Schlenk tube, metyhl 2,2,2-tribromoacetate (1.0 mmol, 310 mg, 1.0 equiv.) and 1 (4.0
mmol, 888 mg, 4.0 equiv.) were dissolved in THF (5 mL) and heated to 110 °C for 3 days. After
cooling to room temperature, the crude NMR in CDCl; was coincident with the one obtained
for 1.
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SYNTHESIS ATTEMPTS TOWARDS TRIS-TRIAZOLIUM SALTS

3 In a Schlenk tube, metyhl 2,2,2-tribromoacetate (1.0 mmol, 310 mg, 1.0 equiv.) and 1 (4.0
mmol, 888 mg, 4.0 equiv.) were dissolved in 1,4-dioxane (5 mL) and heated to 110°C for 3
days. After cooling to room temperature, the crude NMR in CDCl; was coincident with the one
obtained for 1.
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