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1. X-ray Diffraction

A summary of data collection and structure refinement for calixarene 7 is reported in Table 1.
Single crystal data were collected with a Bruker D8 Photonll, Mo Ka.: A = 0.71073 A. The intensity
data were integrated from several series of exposure frames covering the sphere of reciprocal
space,” and the absorption correction was applied using the program SADABS.3 The structures
were solved with the ShelXT* structure solution program and refined with the ShelXL* refinement
package using Least Squares minimisation. Graphical material was prepared with the Mercury 4.0
program.’> CCDC 2108932 contains the supplementary crystallographic data for this paper. The data
can be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/structures.
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Table 1. Crystal data and structure refinement for calixarene 7

Empirical formula C;6H70N>,O15

Formula weight 1203.34

Temperature/K 150.0

Crystal system triclinic

Space group P-1

a/A 14.238(3)

b/A 14.993(3)

c/A 15.638(2)

a/° 70.194(7)

/e 85.592(7)

v/° 77.672(8)

Volume/A3 3068.1(9)

Z 2

Pealcg/cm? 1.303

wmm-! 0.709

F(000) 1272.0

Crystal size/mm? 0.11 x 0.03 x 0.03
Radiation CuKa (A =1.54178 A)

20 range for data collection/° 7.18 to 136.48

Index ranges -17<h<16,-18<k<18,-18<1<18
Reflections collected 37030

Independent reflections 11007 [Rin; = 0.1530, Rgigma = 0.1346]
Data/restraints/parameters 11007/37/843
Goodness-of-fit on F? 1.017

Final R indexes [[>=2c (I)] R;=0.0790, wR, =0.1737
Final R indexes [all data] R, =0.1757, wR, =0.2211
Largest diff. peak/hole / ¢ A~ 0.28/-0.34
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Fig. S1. Molecular structure of 7, displaying a pinched-cone conformation. The intramolecular
distance between C(4) and C(17) is of 4.46 A, whereas C(10) and C(24) are separated by 9.79 A.

Fig. S2. Molecular structure of 7, showing the partial n-m stacking between the two aromatic
fragments. The partial overlap involving three out of four aromatic rings of each pyrene moiety is
highlighted in yellow and cyano. The two pyrene units are slightly divergent. The closest contact is

between the C(29) and C(51) atoms (3.51 A), whereas the longest one is between the C(39) and C(60)
atoms (3.71 A).
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2. Spectra

2.1. NMR Spectra

2.1.1. "TH NMR spectrum of 7
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Fig. S3. 'H NMR spectrum (400 MHz, CDC]l;) of calixarene 7. The peaks at 1.27, 2.07 and 4.12 ppm are due

to residual ethyl acetate.
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2.1.2. 3C NMR spectrum of 7
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Fig. S4. 3C NMR spectrum (100 MHz, CDCls) of calixarene 7. The small peaks at 14.2, 21.0, 60.5 and 171.1
ppm are due residual ethyl acetate. The signal at 29.7 ppm is due to grease and the peak at 50.4 ppm is due to

residual methanol.
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2.1.3. TH NMR spectrum of 3
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Fig. S5. '"H NMR spectrum (400 MHz, CD,Cl,/CH;CN) of calixarene 3.
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2.1.4. 3C NMR spectrum of 3
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Fig. S6. °C NMR spectrum (100 MHz, CD,Cl,) of calixarene 3. The peaks indicated by * are due to a
solvent impurity (hexane). The small peaks at 14.4, 21.1, 60.6 and 171.2 ppm are due to residual ethyl
acetate.
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2.1.5. TH NMR Monitoring of the Reaction between 2.0 mM 3 and 4.0 mM 2
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Fig. S7. '"H NMR monitoring of the decarboxylation of 4.0 mM 2 catalysed by 2.0 mM 3, (CD,Cl,, 25 °C).
The bottom trace is relative to 2.0 mM 3, before the addition of 2. Following spectra were recorded after the
addition of acid 2, at the given reaction time, upward increasing.
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Fig. S8. '"H NMR monitoring of the decarboxylation of 4.0 mM 2 catalysed by 2.0 mM 3, (CD,Cl,, 25 °C).
The chemical shift of the pyrenyl substituted aromatic rings of 3 vs time is reported.

S8



4005 min_ .1 ‘ | _|_|_ | ;Jh Ll __I l

3588 min I i N A '

| |

3 min _ N
2 - 4 = g 1 I. | Sy N AT | Ot | | M e
320mM * s ahd “
P e P e O T L R
&5 [ X1] 75 7:'} 5:5 6.0 5‘5 5i|'.'| 4:'] 3:'5 3:0 J‘iﬁ 2:']‘ 1.5 1.0

12 (ppen)
2.1.6. '"H NMR Monitoring of the Reaction between 2.0 mM 3 and 10.0 mM 2
Fig. S9. '"H NMR monitoring of the decarboxylation of 10.0 mM 2 catalysed by 2.0 mM 3, (CD,Cl,, 25 °C).

The bottom trace is relative to 2.0 mM 3, before the addition of 2. Following spectra were recorded after the
addition of acid 2, at the given reaction time, upward increasing.

6.6 ® e o
6.5 -
L ,
< 6.4 -
E ] °
g .
w 6.3 1 °
] °
i . .
6.2 1 o ®
1 l.,.oo". ¢
0 20 40 60 80 100

time (hours)

Fig. S10. '"H NMR monitoring of the decarboxylation of 10.0 mM 2 catalysed by 2.0 mM 3, (CD,Cl,, 25 °C).
The chemical shift of the amino substituted aromatic rings of 3 vs time is reported.
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2.1.7. 'TH NMR Monitoring of the Reaction between 2.0 mM 3 and 4.6 mM 4
Fig. S11. '"H NMR monitoring of the decarboxylation of 4.6 mM 4 catalysed by 2.0 mM 3, (CD,Cl,/CD;CN

1/1, 25 °C). The bottom trace is relative to 2.0 mM 3, before fuel addition. Following spectra were recorded
after the addition of acid 4, at the given reaction time, upward increasing.
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Fig. S12. '"H NMR monitoring of the decarboxylation of 4.6 mM 4 catalysed by 2.0 mM 3, (CD,Cl,/CD;CN
1/1, 25 °C). The chemical shift of the pyrenyl substituted aromatic rings of 3 vs time is reported.

S11



2640 min
.qu - ,I- F ” 1M '-_ rll P l
{
1910 min ” l IL I
_._._-fr\"-""--—-—fqm....ﬂ"\._ ._.»-"’ﬁ\ Lol ! | |
| 1 |
1012 min , | | o o |,‘
i) W . '\-._._,-!'-\\— ! _ i B _H_F_.-x J .,_,- e “___wn_ﬂ_',l,, T
3 min _ i ' | l |I
32.0mM |‘

R l

P e P e e Y

T T T T T T T T T T T T T
8.5 8.0 b 0 6.5 &0 B %] 30 4.5 4.0 5 3.0 L5 L0 1.5 1.0 0.5
f1 (ppem)

2.1.8. '"H NMR Monitoring of the Reaction between 2.0 mM 3 and 8.0 mM 4
Fig. S13. '"H NMR monitoring of the decarboxylation of 8.0 mM 4 catalysed by 2.0 mM 3, (CD,Cl,/CD;CN

1/1, 25 °C). The bottom trace is relative to 2.0 mM 3, before the addition of 2. Following spectra were recorded
after the addition of acid 4, at the given reaction time, upward increasing.
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Fig. S14. '"H NMR monitoring of the decarboxylation of 8.0 mM 4 catalysed by 2.0 mM 3, (CD,Cl,/CD;CN
1/1, 25 °C). The chemical shift of the pyrenyl substituted aromatic rings of 3 vs time is reported.
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2.1.9. Comparison between 'H NMR of 3H*-after addition of CF;COH and CCl;CO,H
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Fig. S15. 'TH NMR (CD,Cl,/CD;CN 1/1, 25 °C) Comparison of the spectra obtained after the addition 2 mol
equivs of TFA to 2.0 mM 3 (bottom trace) and, immediately after the addition of 2.3 mol equivs of 4 to 2.0
mM 3 (top trace).
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2.2 Emission spectra

2.2.1. Fluorescence emission spectrum of (0.15 mM 3
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Fig. S16. Fluorescence spectrum of 0.15 mM 3, (CH,Cl,/CH;CN 1/1, 25 °C, Aexe = 385 nm, slit = 1 nm).

2.2.2. Fluorescence emission spectrum of 0.15 mM 7
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Fig. S17. Fluorescence spectrum of 0.15 mM 7, (CH,Cl,/CH3CN 1/1, 25 °C, Aexe = 383 nm, slit = 1 nm).
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2.2.3. Fluorescence emission spectrum of 5.0 uM 3

25

2.0 -

1.5 -

g

1.0 f

0.5 -1

0-0 T T T T T
400 450 500 550 600 650

Wavelenght (nm)

Fig. S18. Fluorescence spectrum of 5.0 uM 3, (CH,CI/CH;CN 1/1, 25 °C, Aexe = 353 nm, slit = 1 nm).

2.2.4. Fluorescence emission spectrum of 5.0 uM 7
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Fig. S19. Fluorescence spectrum of 5.0 uM 7, (CH,CL/CH;CN 1/1, 25 °C, Aex. = 345 nm, slit = 1 nm).
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2.2.5. Fluorescence emission spectrum of 5.0 uM 7

3.0

25 4

2.0 1

1.5 1

1.0

0.5 1

0.0

350 400 450 500 550 600
Wavelenght (nm)

Fig. S20. Fluorescence spectrum of 5.0 uM 7, (CH,Cl,, 25 °C, Aex. = 345 nm, slit = 5 nm).

2.2.6. Fluorescence emission spectrum of 2.50 uM 3 + 2.50 uM CF;CO,H
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Fig. S21. Fluorescence spectrum of 2.50 uM 3 + 2.50 uM TFA in CH,Cl,/CH;CN 1/1.
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2.3 UV-Vis absorption spectra
2.3 UV-Vis absorption spectra of 2.50 uM in the presence and absence of 2.50 pM CF;CO,H
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Fig. S22. UV-Vis absorption spectra of 2.50 uM 3 (black) and 2.50 uM 3 + 2.50 uM TFA (red) in
CH,CL,/CH;CN 1/1.
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2.4 Excitation spectra

2.4.1 Excitation spectra of 2.50 uM 3 + 2.50 uM CF;CO,H
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Fig. S23. Excitation spectra of 2.50 uM 3 + 2.50 uM TFA in CH,Cl,/CH3CN 1/1 monitored at 400 nm (red
trace) and at 525 nm (black trace).

Excitation spectra monitoring at the monomer and at the excimer emission can be used to investigate
the origin of the pyrene dimer. If the spectra are identical, then the pyrene dimer is an excimer (a
dimer formed in the excited state). If, on the contrary, one of the spectra is shifted, the dimer is already
formed in the ground-state. Some authors® consider the first dimer a “dynamic excimer” and the
second a “‘static” one.

The spectra in Fig. S23 show that the excitation spectrum monitored at 525 nm is red-shifted with
respect to that monitored at 400 nm, suggesting that the excimer band is emitted by a pyrene dimer
formed at the ground-state (“static excimer”).
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