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1. MALDI–TOF/TOF mass spectra 
 

 
Fig. S1. MALDI–TOF/TOF mass spectra of 2 (a, no matrix) and 4 (b, matrix – DHB). 
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2. NMR spectra 

 
Fig S2. 1H NMR spectrum (DMSO-d6) of 2. 
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Fig. S3. 31P, 1H and 1H–1H COSY NMR spectra (CCl4+5%DMSO-d6) of 4. 
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3. Infrared spectra 
 

 
Fig. S4. FT–IR spectra of complexes 2 (a) and 4 (b) in CCl4. 
 
 

4. Fluorescence study 
 

 
Fig. S5. UV–Vis (a, C=9.6×10-5 mol dm-3), fluorescence emission (b, λexc=600 nm) and excitation (c, λem=730 nm) 
spectra (C=4.8×10-6 mol dm-3) of 2 in toluene. 
 

 
Fig. S6. UV–Vis (a, C=6.1×10-5 mol dm-3), fluorescence emission (b, λexc=600 nm) and excitation (c, λem=730 nm) 
spectra (C=4.8×10-6 mol dm-3) of 2 in THF. 
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Fig. S7. UV–Vis (a, C=4.1×10-5 mol dm-3), fluorescence emission (b, λexc=600 nm) and excitation (c, λem=800 nm) 
spectra (C=2.8×10-6 mol dm-3) of 4 in toluene. 
 

 
Fig. S8. UV–Vis (a, C=4.6×10-5 mol dm-3), fluorescence emission (b, λexc=600 nm) and excitation (c, λem=730 nm) 
spectra (C=2.3×10-6 mol dm-3) of 4 in THF. 
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5. DFT calculations 
 

 
 

Fig S9. DFT-optimized structures for models based on compounds 2 and 4 with butyl groups replaced by hydrogen 
atoms for clarity.  

 
 
Table S1. Appropriate computed data for models based on dimeric complexes 2 and 4. 

Model 
Property 

A B 
Total Energy, a.u. –3884.0197 –5801.6064 
Symmetry point group C2 C2 
The distance between Mg and O atoms, Å 2.25 2.25 
The displacement of Mg outside the 4Niso plane, Å 0.42 0.62 
The distance between the centroid of one macrocycle and 4Niso 
plane of the second one, Å 

3.82 3.64 

The distance between the macrocycles in the effective contact 
area, Å 

2.59 2.77 

The angle between the 4Niso planes of the macrocycles, deg. 16.7 23.8 
The distortion of isoindoline fragment in the effective contact area, 
deg. 

15.67 9.84 

The rotation angle of the macrocycles, deg. 30.5 35.8 

 
Fig S10. Scanning the PES of rotation of double bonds within the diene fragments on the periphery (a). For clarity, 
the single rotation is shown (b). The torsion angles Me2C=C(OPc2)–C(P(O)(OEt)2)=CH2 were changing from 75о to 
130о with a step of 3o.  



 8 

In this work, DFT calculations were provided with quantum-chemical program PRIRODA 1. 
PBE functional 2 and cc-pVDZ basis set 3 were used for optimization of the structure geometries 
corresponded to steady state as well as for scanning of the potential energy surface (PES). Butyl 
substituents were replaced with hydrogen atoms for reducing a calculation time. The size of the 
basis set used is {6s2p}/[2s1p] for H; {10s7p3d}/[3s2p1d] for C,N,O; {14s11p6d}/[5s4p2d] for 
Mg and {14s11p3d}/[4s3p1d] for P atoms respectively. The geometry coordinates and analytic 
gradients of optimized structures for the models based on dimeric complexes 2 and 4 are 
represented in Appendixes A and B. 
 

5. TDHF calculations 
 

Time-dependent Hartree Fock (TDHF) calculations were performed on the models of 
compounds 2 and 4 with GAMESS US package 4. We suggest that butyl groups do not influence 
on comparison of NLO properties of the dimeric complexes, therefore they were replaced with 
hydrogen atoms to reduce a calculation time. The structures of Models A and B were initially 
optimized on HF/6-311++G** level of theory in order to obtain the most truthful results. In this 
work, static polarizabilities and zero-frequency first hyperpolarizabilities were calculated for 
prediction of NLO properties of dimers 2 and 4 and for making their comparison. The Tables 
below summarize data about the polarizability ( ) and the first hyperpolarizability (  ) tensor 
components. 
 
Table S2. The static polarizability ( ) tensor components (a.u.). 
Model αxx αyy αzz α 
A 1596.8956 2007.9736 275.5811 860.1020 
B 1716.9442 2285.7806 550.9043 970.4630 

 
 
Table S3. The zero-frequency first hyperpolarizability ( )  
tensor components (a.u.). 

Parameter Model A Model B 

βxxx -1862.1508 2414.1149 
βxyy -2510.1019 1681.2556 
βxzz -130.0636 386.7217 
βyyy 351.2593 4369.3951 
βyzz 697.0069 455.4402 
βyxx -368.4831 536.9856 
βzzz -31.1741 80.3877 
βzxx -508.5411 577.2290 
βzyy -140.3314 317.9062 
β 4603.8484 7056.1972 
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APPENDIX A. Cartesian matrices 
 
Table S4. Cartesian matrix for the model based on dimer 2 (optimized structure). 
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Table S5. Cartesian matrix for the model based on dimer 4 (optimized structure). 
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APPENDIX B. Analytic gradient matrices 
 
Table S6. Analytic gradient matrix for the model based on dimer 2 as a part of OUT file. 
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Table S7. Analytic gradient matrix for the model based on dimer 4 as a part of OUT file. 
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