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Figure 1: 1H NMR spectrum (400MHz, 298K) of CP2 in CDCl3.

Figure 2: 13C NMR spectrum (101 MHz, 298K) of CP2 in CDCl3.
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Figure 3: COSY NMR spectrum (400MHz, 298K) of CP2 in CDCl3.

Figure 4: HSQC NMR spectrum (400MHz, 298K) of CP2 in CDCl3
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Figure 5: 1H NMR spectrum (500MHz, 298K) of CP3 in d6-DMSO.

Figure 6: 13C NMR spectrum (125 MHz, 298K) of CP3 in d6-DMSO.
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Figure 7: COSY NMR spectrum (500MHz, 298K) of CP3 in d6-DMSO.

Figure 8: HSQC NMR spectrum (500MHz, 298K) of CP3 in d6-DMSO.
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Figure 9 : Excitation and emission spectra of CP3 (λex= 300 nm, λem= 446 nm) in DSMO

Figure 10 : Fluorescence Decay of CP3 in DMSO (NanoLED source light of 330 nm, channel width = 82 ns, 
0.0274348ns/channel)

Ꚍ (ns) St dev (ns) Ꚍ2

Ꚍ1= 1.41 ± 0.0209

Ꚍ2= 4.68 ± 0.0398

Ꚍ3= 15.7 ± 0.0254

CP3

Ꚍ4= 0.13 ± 0.00165

1.19
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Figure 11 : 1HNMR spectra for the titration of CP3 (a) in d6-DMSO with TBACl (b), TBABr (c), TBAI (d), TBAHSO4 (e) 
and TBAF (f).

Figure 12 : Change in fluorescence emission of CP3 (5*10-5M, λex= 300 nm, DMSO) upon addition of 10 
equivalents of TBAF, TBACl, TBABr, TBAI and TBAHSO4.
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Figure 13 : Job plot of CP3.F- complex.

Fluorescence data treatment [1]

Fluorescence data were treated with a general equilibrium model (developed in our team and 
implemented within Excel), even if, in this work, only 1:1, 1:1+2:1 and 1:1+1:2 stoichiometric 
combinations were investigated. In the general model, we consider a single host (H) which may 
potentially interact with a first guest (A) under 1:1 and 2:1 stoichiometry, and/or a second guest (B) 
under 1:1 and 1:2 stoichiometry. Accordingly, the following equations describe the corresponding 
equilibriums: 

(1)H + A⇋H - A

(2)
KH - A =

[H - A]
[H] * [A]

(3)H + B⇋H - B

(4)
KH - B =

[H - B]
[H] * [B]

(5)H + H - A⇋H2 - A

(6)
KH2 - A =

[H2 - A]

[H - A] * [H]

(7)H - B + B⇋H - B2
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(8)
KH - B2

=
[H - B2]

[H - B] * [B]

(9)[A]T =  [A] + [H - A] + [H2 - A]

(10)[B]T =  [B] + [H - B] + 2 * [H - B2]

(11)[H]T =  [H] + [H - A] + 2 * [H2 - A] + [H - B] + [H - B2]

[A]T may be defined as a function of [H], by combining equations (9) with (2) and (6):

(12)
[A]T =  [A] * [1 + KH - A * [H] + KH2 - A * KH - A * [H]2]
which leads to:

(13)

[A] =
[𝐴]𝑇

[1 + KH - A * [H] + KH2 - A * KH - A * [H]2]
[B]T may also be defined as a function of [H], by combining equations (10) with (4) and (8):

(14)
[B]T =  [B] + KH - B * [H] * [B] + 2 * KH - B2

* KH - B * [H] * [B]2

The physical root of this quadratic polynomial is then defined by equation (15):

[B]= (15)

[𝐵]𝑇

2 * KH - B2
* KH - B * [H]

+ [ (1 + 𝐾𝐻 ‒ 𝐵 ∗ [𝐻])

4 * KH - B2
* KH - B * [H]]2 -  

(1 + 𝐾𝐻 ‒ 𝐵 ∗ [𝐻])

4 * KH - B2
* KH - B * [H]

Defining [H]T as a function of [H] leads to equation (16)

[H]T

=  [H] + KH - A * [H] * [A] + 2 * KH2 - A * KH - A * [H]2 * [A] + KH - B * [H] * [B] + KH - B2
* KH - B

* [H] * [B]2

(16)

As [A] and [B] are complex functions of [H], equation (16) corresponds to a binding polynomial of 
degree 4. As a consequence, there is no analytical form for the corresponding physical root, which 
has to be obtained by a numerical approach (Newton's method).  Finally, [H-A], [H-B], [H2-A], and [H-
B2] equilibrium concentrations can be calculated by the use of equations (2), (4), (6) and (8), 
respectively.
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Accordingly, all combinations of equilibriums described by equation (1), (3), (5) and (7) may be 
simulated by such treatment, by considering a significant or, to the contrary, negligible formation 
constant for each envisaged or non-envisaged complex. In this work, significant values of affinity 
were considered for 1:1 and/or 2:1 and/or 1:2 stoichiometries, thus leading to the evaluation of 
equation (1) alone, of the combination of equations (1) and (5) and of the combination of (3) and (7).

Then, fluorescence intensities (F) may be calculated on the basis of equation (17) :

(17)
𝐹 = 𝐹𝐻 + 𝐹𝐻 ‒ 𝐴 + 𝐹𝐻 ‒ 𝐵 + 𝐹𝐻2 ‒ 𝐴 + 𝐹𝐻 ‒ 𝐵2

With each hypothetical FX molecular contribution to fluorescence (X referring to H, H-A, H-B, H2-A or 
H-B2) being given by equation (18) :

 (18)𝐹𝑋 =  𝑓𝑋 ∗ [𝑋]

fX being the fluorescence response factor of a given species.

The root mean square deviations (RMSD) between experimental and theoretical data is finally 
minimized by Newton-Raphson method, by varying formation constants and fluorescence response 
factors. If a quenching phenomenon is expected, a fluorescence response factor close to zero should 
be obtained for each complex, at the end of the algorithmic treatment. Uncertainty on each 
estimated parameters are estimated by calculation of variance–covariance matrixes. 

Figure 14: Fluorescence quenching of CP3 with Fe(ClO4)3 and calculated curve for A) 1:1 complex and B) mix of 1:1 and 1:2 
complexes.
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Figure 15: Fluorescence quenching of CP3 with Fe(ClO4)2 and calculated curve for 1:1 complex.
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