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1. MALDI-TOF mass spectra
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Fig. S1. MALDI-TOF mass spectrum of Compound 2a.
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Fig. $2. MALDI-TOF mass spectrum of Compound 2b.
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Fig. S3. MALDI-TOF mass spectrum of Compound 2c.
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Fig. S4. MALDI-TOF mass spectrum of Compound 2d.
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Fig. S5. MALDI-TOF mass spectrum of Compound 2e.

2. Proton NMR spectra
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Fig. $6. 'H NMR spectrum (CCl,+5%DMS0-ds; 333K, 500MHz) of Compound 2a.
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Fig. S7. 'H-'H COSY NMR spectrum (CCl,+5%DMSO-dg; 333K, 500MHz) of Compound 2a.
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Fig. $8. 'H—'H TOCSY NMR spectrum (CCl,+5%DMS0-dg; 333K, 500MHz) of Compound 2a.
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Fig. $9. 'H-'H NOESY NMR spectrum (CCl,+5%DMS0-dg; 333K, 500MHz) of Compound 2a.
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Fig. $10. 'H NMR spectrum (CCl;+5%DMSO-dg; 298K, 200MHz) of Compound 2d.



3. UV/Vis Spectra
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Fig. S11. UV/Vis spectra of J-dimer (Compound 2a) and corresponding monomer in THF (C~1.2x10°mol dm3).
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Fig. S12. UV/Vis spectra of J-dimer (Compound 2b) and corresponding monomer in THF (C~1.2x10>mol dm3).
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Fig. S13. UV/Vis spectra of J-dimer (Compound 2c) and corresponding monomer in THF (C~1.2x10>mol dm3).
As can be seen, copper monomer has a tendency to form H-aggregates even in medium polar solvents.
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Fig. S14. UV/Vis spectra of J-dimer (Compound 2d) and corresponding monomer in THF (C~1.2x10>mol dm3).
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Fig. S15. UV/Vis spectra of J-dimer (Compound 2e) and corresponding monomer in THF (C~1.2x10mol dm3).

4. Fluorescence study
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Fig. S16. Fluorescence emission (a) /A.=600 nm/ and excitation /A.»,=750 nm/ (b) spectra of Compound 2a.
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Fig. S17. Fluorescence emission (a) /A.=600 nm/ and excitation /A.»=750 nm/ (b) spectra of Compound 2b.
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Fig. S18. Fluorescence emission (a) /A«=600 nm/ and excitation /A.»,=750 nm/ (b) spectra of Compound 2c.
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Fig. S19. Fluorescence emission (a) /A.=600 nm/ and excitation /A.»,=750 nm/ (b) spectra of Compound 2d.

Fig. S20. Fluorescence emission (a) /Ae=600 nm/ and excitation /A.,=750 nm/ (b) spectra of Compound 2e.

5. Details on "Threshold" model

In the case of Z-scan the incident laser pulse intensity 10(0,(p,z,t) of Gaussian type can
be represented as follows:

IO(pa(Pazat):
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where U, is the total pulse energy, (p, (p) are the polar coordinates in the cross section of the

laser beam, t is the pulse width, z is the sample displacement relative to the beam waist, ¢ is
the time, w is the beam radius. The dependence between radial pulse profile in a section of the
laser beam and distance from the axis of the laser beam p is rotationally symmetric.

When a lens near the beam waist focuses the beam, the radius can be written as:

2 2
w?(z)= wg[zo +22 }, (2)

Z(0

2
where z :%, A is a wavelength of the laser radiation and wy, is the beam radius in the

waist by the level of 1/e2.
The solution of the nonlinear radiative transfer equation (RTE) for "threshold" model can

be written in implicit view:
for I, > 1y(p,9,2,1), 1o(p,0,2,0)> I(p,9,z,t,d), 1. >1(p,¢,z,t,d):
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for Iy(p,0,2,0)> 1., 1y(p.9,z.1)> I(p,9,2,t,d), 1, > I1(p,¢,z,t,d):
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for Iy, 0,2,t)> 1., 1(p,0,z,t,d)> 1., Io(p,0,2,t)> I(p,@,z,t,d):
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The solution of I(p,(p,z,t,d) for the RTE was found on the basis of relations (3-5):
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where 7, = OteXP(—(EL_—%Cc];c)j;)—Bclc , it follows from the condition 7, = I(p,(p,z,t,d).

The input fluence of the laser pulse is equal:

2
Folp,9,2)=Uy Wziz)n GXI{— jf(Z)J (7)

The output fluence of the laser pulse was determine by following equation:
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The final expression for the output fluence was obtained after substituting

2 12
Io(p,0,2,t)=Uy ———————exp| — and integration of equation (8
0(p.9,2,0)=Uy AW p{ : (Z)J [ ] g q (8):
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introduced a function:

where y =

c ) \b
1s0(a,b,c)=J'[ xpt” 2] dr . (10)
r

0 1+ aexp

Function to approximate the theoretical values of the attenuation coefficient is:
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T(z,d)="2 exp(od ). (11)

Since the dependence between radial pulse profile in a section of the laser beam and distance

from the axis of the laser beam is rotationally symmetric. We can write:
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.[ F(p,z,d pdp

T(z,d):(;—exp(ocd). (12)
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As an example we demonstrate the accuracy of approximation of experimental data for J-dimer
2a:
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Fig. S21. Optical limiting curve for J-dimer 2a - experiment and approximation with function T(z,d) (Equation - 12).
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