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Table S1. Selected contacts (10%) in the HoLL3(ClO4)2 2H20 crystal structure. Esd in parentheses.

N1-C4 3.414(9)
03-C5 3.36(1)
C8-06 3.08(1)
C3-05 3.306(8)
C6-04 3.561(8)
02-03 2.843(7)
01-02 2.830(7)
H1-02 1.98(7)

Table S2. Selected contacts (A) in the HoL4(ClO4)22H20 crystal structure. Esd in parentheses.

N5-0O4 2.766(4)
04-011 2.832(4)
04-014 2.814(4)
012-Cl15 3.171(4)
012-C16 3.255(4)
014-C8 3.208(5)
013-Cl15 3.177(5)
013-C2 3.387(5)
014-C9 3.218(4)
C17-023 3.172(4)
03-C9 3.197(4)
023-03 2.939(4)
022-C6 3.245(4)
021-03 2.847(4)

N6-03 2.721(4)



Table S3. Selected contacts (A) in the HoL3(PFe)2

C3-F1B/F1A
C6-F3B/F3A
C8-F3B/F3A
C7-F5B/F5A
C5-F5B/F5A
C3-F6B/F6A
C8-F6B/F6A

Table S4. Selected contacts (A) in the H2LL3(PFg): -

C5-F2
C8-F1
C8-F6
C4-F5
C6-F3

crystal structure. Esd in parentheses.

3.284(9)/3.32(1)
3.37(1)/3.37(1)
3.29(1)/3.39(1)
3.05(1)/2.95(1)
3.17(1)/3.09(1)
3.172(7)/3.129(.008)
3.266(8)/3.297(.009)

2H>O crystal structure. Esd in parentheses.

3.308(5)
3.153(5)
3.162(5)
3.157(5)
3.269(5)
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Figure S1. FTIR (ATR) of L3.

sS4



L3/1H-NMR 8

(a9}
o
(a9}
© S
\ N
NS @ oi
H‘.C)
< -
s |7
(a9}
NS ° |
NN 4 ol 1=
ol Al
CHLOROFORM-d JJ/
- -
~
o N ™
~ o M1 M1
l JL%___J@‘%HA&
8 03 3.99 4.12 7.99 4.00
[ R U R
ll|llll|llll|llll|llll|llll|llll|llll|lllllllll|llll|ll
10 8 6 4 2 0

Chemical Shift (ppm)

Figure S2. '"H-NMR (CDCl3, 400 MHz) spectrum of L3.
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Figure S3. 3*C-NMR (CDCl3, 100 MHz) spectrum of L3.
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MS Zoomed Spectrum
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Figure S4. HRMS (Q-TOF/ESI) spectrum of L3.
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Figure S5. FTIR (ATR) of L4.
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Figure S6. '"H-NMR (CDCl3, 400 MHz) spectrum of L4.
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Figure S7. >*C-NMR (CDCl3, 100 MHz) spectrum of L4.
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MS Zoomed Spectrum
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Figure S8. HRMS (Q-TOF/ESI) spectrum of L4.
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Figure S9. (a) Displacement of an atom A from the centre (centroid) of the tetrazine ring. (b)

Frequency of shorter anion-ring contacts, for each anion, in the dpiane Vs doffser plane. (c¢) Frequency

of all anion-ring contacts in the dpiane vs doftsec plane.
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Figure S10. Correlation between dplane

complexes.

and dcentroid distances in the crystal structures of L1-L4 anion

513



T 7S
7 /_/0
S )
7 -
1 v _ o
P .
R 2 -
6 - N ’ g
l/ /
X ] 7 ’
o) 7 /@
2 5] 4 /s
'/ / - -
| ’/ 7 —4&— First Protonation
7/ — ®— Second Protonation
4 - /
%
/
1 { ]
3 T T T T T T T
1 2 3 4

Number of Bridging Carbon Atoms

Figure S11. Hyperbolic fitting for the first and the second series of protonation constants (logK) of
L1-L4 ligands.
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Figure S12. Calculated conformation for the [L1(H20)] adduct.

AE =50 kJ/mol

—

Figure S13. Calculated conformations for the [L2(H20)] adduct: a) chair conformation, b) planar
conformation.
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Figure S14. Calculated conformations for the [L3(H20)] adduct: a) chair conformation, b) planar
conformation.

\AEj 19 kJ/mol

Figure S15. Calculated conformations for the [L4(H20)] adduct: a) planar conformation, H-bond;
b) planar conformation, lone pair-m.
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Figure S16. Calculated conformations for the [HoL1(H20)]** adduct: a) boat conformation, b) chair
conformation.
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Figure S17. Calculated conformations for the [H,L2(H>0)]** adduct: a) chair conformation, b)
planar conformation.
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Figure S18. Calculated conformations for the [HoL3(H20)]** adduct.

Figure S19. Calculated conformation for the [H,L4(H20)]** adduct: a) planar conformation, H-
bond; b) planar conformation, lone pair-.
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Figure S20. "H NMR spectra of L3 recorded in DO (pH 4) in the absence and in the presence of
increasing amounts of ClO4".
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Figure S21. '"H NMR spectra of L3 recorded in D20 (pH 4) ) in the absence and in the presence of
increasing amounts of PFg.
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Figure S22. "H NMR spectra of L4 recorded in D>O (pH 4) in the absence and in the presence of

increasing amounts of ClO4".
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Figure S23. '"H NMR spectra of L4 recorded in D20 (pH 4) ) in the absence and in the presence of
increasing amounts of PFg.
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