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Crystal structure determination：  

Reflection intensity data for complexes 1, 2 ,4 and 6 were collected at 173K on a Bruker APEX diffractometer 

with graphite monochromated Mo-Kα radiation (λ = 0.71073 Å) using the ω technique, and those of complexes 2 

and 5 were collected at 293K on a Gemini S Ultra diffractometer. All the structures were solved by direct 

methods and refined by full-matrix least-squares against F2 of all data using the SHELXTL program package. 

Anisotropical thermal factors were assigned to non-hydrogen atoms. The positions of the hydrogen atoms were 

generated geometrically, assigned isotropic thermal parameters, and allowed to ride on their respective parent 

atoms before the final cycle of least-squares refinement. The crystal of 5 was of poor quality and had very weak 

high angle data. Thus, Ratio Observed/Unique Reflections was low (60%). Despite the ratio of data completeness 

is 0.952, the cation geometries were well defined and only the anions of BF4¯ were disorder.  

 
 

 
 

 

      Fig. S1 View of C-H···π interaction between cations along the bc plane in complex 1 and complex 2, 
            H···πcentroid = 2.84 and 3.014 Å in 1 and 2.997 and 2.863 Å in 2. 
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Fig. S2 View of 1-D π chain along the a axis, formed by π-π interaction between cations in complex 2. 

 
Fig. S3 Showing C-H…π weak interactions between phenyl rings attached on phosphorus atoms and   

         uninvolved-in-π-stacking pyridyl rings in the Z-shape subunit, Ring-centroids distance: 4.454Å,  
dihedral angle: 25.7˚, and H···πcentroid: 3.057Å. 
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Fig. S4  C-H···π interactions between pyridyl ring and naphthalene rings in complex 5.  

H20A···πpyridyl =3.237Å, H43A···πphenyl = 3.372Å. 

 
                a 

 
                                     b 
 
Fig. S5 Showing weak interactions between CF3SO3¯ anions and DMF solvents, (a) a quadrilateral unit linked 

by hydrogen bond interactions and (b) a one-dimensional chain of quadrilateral linked by F···F (2.73Å) 
weak interactions. Hydrogen bonds: C30-H30A···F3( H30A···F3=2.551Å, C30···F3=3.60Å, 
∠(CHF)=129.27˚), C29-H29C···O4#1 (H29C···O4=2.499Ǻ, C29···O4=3.351Å, ∠(CHO)=145.2˚, #1= -x-1, 
-y, -z+1 )  
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Fig. S6 The 1-D cation polymer of complex {[Cu(L2)(phen)](ClO4)·(DMF}n. 
For clarity, hydrogen atoms are deleted. 
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Table S1 Geometric parameters of hydrogen bonds in complex 2  
 

D-H···O H···O (Å) D···O (Å) ∠(DHO) (˚) 
C26-H26A···O1a(3544 2.486 3.423 168.9 
C16-H16A···O2b(4565 2.851 3.339 113 
C27-H27A···O3c(2555 2.607 3.393 140.4 
C30H30A···O3d(4465 2.827 3.329 112.6 
C13-H13A···O4d(4465 2.527 3.255 133.6 
C28-H28A···O4c(2555 2.910 3.393 112.8 
C30-H30A···O5e(1455 2.696 3.385 127.7 

Symmetry Codes: (a) –x, y-0.5, -z-0.5; (b) x, -y+0.5, z-0.5; (c) –x, -y, -z; (d) x-1, -y+0.5, z-0.5; (e) x-1, y, z. 
 
 
 

Table S2 Geometric parameters of hydrogen bonds in complex 3 
 
D-H···O H···O (Å) D···O (Å) ∠(DHO) (˚) 
N1-H1B···O5a 2.222 2.986 147.8 
C24-H20A···O1b 2.482 3.182 132.1 
C4-H4A···O2c 2.609 3.552 164.0 
C23-H23A···O2b 2.681 3.552 156.3 
C18-H18A···O3d 2.709 3.393 131.1 
C28-H28B···O4c 2.576 3.388 142.4 
    

Symmetry Codes:  (a): x, y, z-1; (b): -x-0.5, y-0.5, -z-0.5; (c): x-0.5, -y+0.5, z-0.5; (d): -x-1, -y, -z. 
 
 
 

Table S3 Geometric parameters of hydrogen bonds in complex 4 
 

D-H···O H···O (Å) D···O (Å) ∠(DHO) (˚) 
C26-H26A···O1 2.401 3.336 167.8 
C13-H13A···O1a 2.388 3.283 156.8 
C18-H18A···O2 2.617 3.228 122.5 
C17-H17A···O2b 2.684 3.607 164.2 
C6-H6A···O3c 2.462 3.206 131.5 
C9-H9A···O3d 2.546 3.158 122.3 
N3-H3A···O3c 2.583 3.131 121.2 
Symmetry Codes: (a) x+1.5, -y-1.5, z+0.5; (b) –x+2, -y+1, -z+1; (c) x-0.5, -y+1.5, z+0.5; (d) x+0.5, -y+1.5, 
x+0.5 
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Table S4 Geometric parameters of hydrogen bonds in complex 6  

 
D-H···O H···O (Å) D···O (Å) ∠(DHO) (˚) 
N1-H1A···O1a 2.058 2.878 154.6 
C29-H29A···O1 2.383 2.792 104.3 
C19-H19A···O2b 2.667 3.384 132.6 
C4-H4A···O3c 2.709 3.376 127.8 
C15H15A···O3d 2.701 3.295 121.2 
C16-H16A···O3d 2.699 3.297 121.5 
C28-H28A···O3c 2.427 3.306 153.8 
C20-H20A···O4b 2.529 3.396 151.8 
C29-H29C···O4e 2.499 3.351 145.2 

Symmetry Codes:  (a) x-1, -y, -z+1; (b) x,, y+1, z; (c) x+1, y+1, z; (d) -x-1, -y, -z+2; (e) –x-1, -y, -z+1. 
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