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X-ray  structure determination 

Experimental 

Single-crystal X-ray diffraction analysis of [Al(QCH)3], [Ga(QCH)3], [In(QCH)3], [Sc(QCH)3(DMSO)], 
[La(QCH)3(H2O)(EtOH)]∙(EtOH), [Gd(QCH)3(H2O)] and [Lu(QCH)3(DMSO)] was carried out on a 
Bruker D8 Quest diffractometer (MoKα radiation, ω and φ-scan mode). The structures were solved 
with direct methods and refined by least-squares method in the full-matrix anisotropic 
approximation on F2. High reported values of R1-factors for [Al(QCH)3] and [Ga(QCH)3] are due 
to their weak scattering of X-ray caused by disorder of cyclohexyl substituents. All hydrogen atoms 
were located in calculated positions and refined within riding model. All calculations were 
performed using the SHELXTL [1, 2] and Olex2 [3] software packages. Atomic coordinates, bond 
lengths, angles, and thermal parameters have been deposited at the Cambridge Crystallographic 
Data Centre with deposition numbers—CCDC 2208569-2208571, 2215463, 2215494, 2215723, 
2215486, which are available free of charge at www.ccdc.cam.ac.uk. 
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Table S1. List of metal-oxygen bond lengths in [Al(QCH)3], [Ga(QCH)3] and [In(QCH)3] complexes and their 
mean value. 

Bond [Al(QCH)3] [Ga(QCH)3] [In(QCH)3] 

M-O1, Å 1.861(4) 1.932(4) 2.113(3) 
2.119(3) 

M-O2, Å 1.894(4) 1.967(4) 2.149(3) 
2.116(3) 

M-O3, Å 1.873(4) 1.937(4) 2.129(3) 
2.103(3) 

M-O4, Å 1.905(4) 1.943(5) 2.130(3) 
2.150(3) 

M-O5, Å 1.881(4) 1.922(5) 2.117(3) 
2.120(3) 

M-O6, Å 1.878(4) 1.973(5) 2.132(3) 
2.136(3) 

mean M-O, Å 1.88 1.95 2.13 

 

  



Table S2. List of metal-oxygen bond lengths in [Sc(QCH)3(DMSO)], [La(QCH)3(H2O)(EtOH)]∙(EtOH), 
[Gd(QCH)3(H2O)] and [Lu(QCH)3(DMSO)] complexes and their mean value. 

Bond [Sc(QCH)3(DMSO)] [La(QCH)3(H2O) 
(EtOH)]∙(EtOH) [Gd(QCH)3(H2O)] [Lu(QCH)3(DMSO)] 

M-O1, Å 2.093(3) 2.433(6) 2.325(3) 2.1874(16) 
M-O2, Å 2.192(3) 2.524(6) 2.336(3) 2.2802(17) 
M-O3, Å 2.067(3) 2.445(6) 2.277(3) 2.2017(16) 
M-O4, Å 2.233(3) 2.466(6) 2.325(3) 2.2948(17) 
M-O5, Å 2.096(3) 2.413(6) 2.290(3) 2.2024(17) 
M-O6, Å 2.167(3) 2.523(6) 2.349(3) 2.2512(16) 
M-O7, Å 2.206(3) 2.577(6) 2.336(3) 2.2875(17) 
M-O8, Å - 2.601(8) - - 

mean M-O, Å 2.15 2.50 2.32 2.244 

 

 

 

Figure S1. Comparison of the experimental and theoretical pattern of PXRD for the [AlQCH
3] complex. 

  



 

Figure S2. Comparison of the experimental and theoretical pattern of PXRD for the [GaQCH
3] complex. 



 

Figure S3. Comparison of the experimental and theoretical pattern of PXRD for the [In(QCH)3] complex. 

 



 

Figure S4. Comparison of the experimental and theoretical pattern of PXRD for the [Gd(QCH)3(H2O)] 
complex. 

 



 

Figure S5. Comparison of experimental PXRD data for [Sc(QCH)3(H2O)] and [Lu(QCH)3(H2O)] complexes. 

  



 

Figure S6. Comparison of the experimental and theoretical pattern of PXRD for the 
[La(QCH)3(H2O)(EtOH)]∙(EtOH) complex. 

 

  



 

Figure S7. View of the overlayed fragments of [Lu(QCH)3(DMSO)] (red) and [Gd(QCH)3(H2O)] (blue). 
Hydrogen atoms, phenyl and cyclohexyl fragments are not shown for clarity, thermal ellipsoids are not 

illustrated. 

 

 

Figure S8. View of the crystal packing of [Gd(QCH)3(H2O)]. Hydrogen atoms not involved in intermolecular 
interactions are not shown for clarity, thermal ellipsoids are not illustrated. Hydrogen bonds are shown with 

dotted lines. 



 

Figure S9. View of the crystal packing of [La(QCH)3(H2O)(EtOH)]∙(EtOH). Hydrogen atoms not involved in 
intermolecular interactions are not shown for clarity, phenyl and cyclohexyl fragments as well as thermal 

ellipsoids are not illustrated. Hydrogen bonds are shown with dotted lines. 

 

Figure S10. Photoluminescence decays for all the complexes and free ligand (1) under optical excitation of 
340 nm registered at the PL maxima respectively. 



 

Figure S11. Photoluminescence decay for Gd complex 8 under optical excitation of 340 nm registered at the 
PL maximum 
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Model ExpDec2

Equation
y = A1*exp(-x/t1) + A2*exp(-x

/t2) + y0

Plot Y
y0 2.06359E-4 ± 2.85755E-5
A1 0.50492 ± 0.02081
t1 22.13584 ± 0.26079
A2 0.49341 ± 0.02093
t2 36.27193 ± 0.35568
Reduced Chi-Sqr 3.14658E-7
R-Square (COD) 0.99999
Adj. R-Square 0.99999



 

Figure S12. Infrared spectra of complexes. 

 


