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Figure S1. ESI spectrum of 14. 
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Figure  S2. 1H NMR spectrum of 5 in CDCl3. 
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Figure S3. 13C NMR spectrum of 5 in CDCl3. 
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Figure S4. 77Se NMR spectrum of 5 in CDCl3. 
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Figure S5. 19F NMR Spectrum of 10 in CD3CN. 
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Figure S6. 77Se NMR spectrum of 9 in DMSO-d6. 
 

 
Figure S7. 77Se NMR spectrum of 10 in DMSO-d6. 
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Table S1. UV spectrum of Ligand and Complexes: 

  
(a) Ligand 5 in MeOH; λmax 335 nm, 

(ε: 1.42 X 107 cm2 mol-1). 
(b) Complex 6 in MeOH  λmax 335 nm 

(ε: 6.06 x 104 cm2 mol-1) 

 

(c) Complex 6 in MeOH λmax 507 nm, 
(ε: 2.26 X 103 cm2 mol-1). 

(d) Complexes in MeOH solution. 
7;   λmax 336 nm, (ε: 7.50 x 104 cm2 mol-1), 
8;   λmax 335 nm, (ε: 8.04 X 104 cm2 mol-1), 
11; λmax 334 nm, (ε: 2.19 X 106 cm2 mol-1), 
12; λmax 334 nm, (ε: 7.80 X 104 cm2 mol-1), 
14; λmax 335 nm, (ε: 1.79 X 105 cm2 mol-1).     

(c) Complex 9 in MeOH 
λmax 336 nm, (ε: 5.375 x 104 cm2 mol-1) 

(c) Complex 10 in MeOH 
λmax 337 nm, (ε: 8.510 x 103 cm2 mol-1) 
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(e) Complex 13 in MeOH λmax 335 nm 

(ε: 5.59x104 cm2 mol-1) 
(f) Complex 13 in MeOH, λmax 786 nm 

(ε: 34.66 cm2 mol-1) 
 
Table S2. Reflectance spectrum of ligand and Complexes . 
 

 
(a) Reflectance spectra of ligand 5 (b) Reflectance spectra of complex 6 

 
(c) Reflectance spectra of complex 7 (d) Reflectance spectra of complex 8 
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(e) Reflectance spectra of complex 9 (f) Reflectance spectra of complex 10 

(g) Reflectance spectra of complex 11 (h) Reflectance spectra of complex 12 

 
(I) Reflectance spectra of complex 14 
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Figure S8.  Emission Spectra of Complexes 9. 
 
 
 
 
 

 
Figure S9.  Emission Spectra of Complexes 10. 
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Figure S10. Cyclic Voltammogram of 6. 
 
 
 

 
Figure S11. Cyclic Voltammogram of 8. 
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Figure S12. Cyclic Voltammogram of 13. 

 
Figure S13. Cyclic Voltammogram of 9. 
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Figure S14. Cyclic Voltammogram of 10. 

 

Representative examples of TD-DFT (B3LYP/6-31G(d)) analysis: 
 

Compound 5:λ = 288 nm (f = 0.234);  
The major contributing MO’s are as follows 
HOMO−2→LUMO ;HOMO−1→LUMO ; HOMO→LUMO  
 

   
HOMO-2   HOMO-1   HOMO 

 
LUMO 
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Compound 6: λ = 296 nm (f = 0.138); 549 nm (f = 0.040), 
For transition at 296 nm, the major contributing MO’s are shown below: 
HOMO−15→LUMO+2; HOMO−13→LUMO+1 
 

    
HOMO−15   HOMO−13   LUMO+1 

 
LUMO+2 

 
For transition at 547 nm, the major contributing MO’s are: 

HOMO−3→LUMO+1 ; HOMO−3→LUMO+2 
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Compound 9: λ = 295 nm (f = 0.312); 

The major contributing MO’s are shown below: 

HOMO−4→LUMO+1; HOMO−2→LUMO; HOMO-1→LUMO+1  

HOMO→LUMO 

 

     
HOMO−4   HOMO−2   HOMO−1 

    
HOMO   LUMO    LUMO+1 
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Compound 13: λ = 293 nm (f = 0.321); and 786 nm (f = 0.0001); 

For transition at 293 nm, the contributing MO’s are as follows 

(HOMO−3)α→(LUMO)α; (HOMO−2)α→(LUMO+1)α; (HOMO-1)α→(LUMO)α; 

(HOMO)α→(LUMO+1)α; (HOMO−2)β→(LUMO+2)β; (HOMO-1)β→(LUMO+1)β; 

(HOMO)β→(LUMO+2)β;  

 

   
 
(HOMO−3)α    (HOMO−2)α          (HOMO−1)α 
 

  
 

(HOMO)α   (LUMO)α        (LUMO+1)α 
 

 
 
(HOMO−2)β   (HOMO)β   (LUMO+1)β 

 

 
  

(LUMO+2)β 
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For transition at 786 nm, the contributing MO’s are as follows 

(HOMO−10)β→(LUMO)β 

 

 
(HOMO−10)β      (LUMO)β 
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Figure S15. 1-D Supramolecular motif via C─H···F and H···F hydrogen bonding in the 

lattices of 6. Only relevant hydrogen atoms are shown for clarity.  

 
 
 

 
 

 
Figure S16. 1-DSupramolecular motif via C─H···O hydrogen bonding in the lattices of 

8. Only relevant hydrogen atoms are shown for clarity. 
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Figure S17. Elemental analysis of 5. 
 

 
 
Figure S18. Elemental analysis of 6. 
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Figure S19. CH Analysis of Complexes 7. 
 

 
 
Figure S20. CH Analysis of Complexes 8. 
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Figure S21. Elemental analysis of 9. 
 

 
 
Figure S22. Elemental analysis of 10. 
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Figure S23. CH Analysis of Complexes 11. 

 
 
Figure S24. CH Analysis of Complexes 12. 
 
 
 
 
 
 
 
 



 S25

 
 
Figure S25. Elemental analysis of 13. 
 

 
Figure S26. Elemental analysis of 14. 
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Figure S27. 1H NMR spectrum of 9 in DMSO-d6. 
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Figure S28. 1H NMR spectrum of 10 in DMSO-d6. 
 

 
Figure S29. 13C NMR spectrum of 9 in DMSO-d6. 
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Figure S30. 13C NMR spectrum of 10 in DMSO-d6. 
 
 
 
 
 
 

 
 
 Figure S31. ORTEP diagram of 5. 
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Figure S32. ORTEP diagram of the cationic part of 6. 
 

 
Figure S33. ORTEP diagram of the 7. 
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Figure S34. ORTEP diagram of 8. 
 
 

 
 

Figure S35. ORTEP diagram of 9. 
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Figure S36. ORTEP diagram of 10. 
 

 
 
Figure S37. ORTEP diagram of 11. 
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Figure S38. ORTEP diagram of 12. 
 

 
 
Figure S39. ORTEP diagram of the cationic part of 13. Selected bond distances [Å] 

and angles [º]: Cu(2)–N(11B) 2.038(5), Cu(2)–N(21B) 2.060(5), Cu(2)–

O(1WB) 2.259(4), Cu(2)–O(2WB) 1.956(3), Cu(2)–O(3WB) 1.927(3), 

Se(2B)•••N(1C) 2.877(5), Se(1C)•••N(2B) 3.031(5), Se(1C)•••N(1E) 
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3.006(6), Se(1E)•••N(2C) 2.869(6), O(2WB)–H(2WD)•••N(2E) 2.035(5),; 

O(1WB)–Cu(2)–O(3WB) 100.59(17), O(1WB)–Cu(2)–O(2WB) 

96.67(19), O(2WB)–Cu(2)–O(3WB) 162.7(2). 

 

 
 
Figure S40. ORTEP  diagram of the cationic part of 14. 
 
Table S3.  Hydrogen bonds for 6, 8 to 14  [Å and °]. 
 

D–H···A d(D–H) d(H···A) d(D···A) <(DHA) Symmetry 

6 

O(1W)–H(1W1)···F(33)  0.822(18) 2.40(2) 3.187(18) 159(4) x+1/2,-y+3/2,-z+1 

O(1W)–H(1W1)···F(32) 0.822(18) 2.65(3) 3.242(18) 131(3) x+1/2,-y+3/2,-z+1 

O(1W)–H(1W2)···F(14) 0.823(17) 2.20(4) 2.663(17) 116(4)  

O(1W)–H(1W2)···Se(1E) 0.823(17) 2.54(4) 2.913(15) 109(4) -x+3/2,y+1/2,z 

8 

C(1A)–H(1AA)···O(3) 0.95 2.53 3.451(12) 162.4 x+1/2,y+1/2,z 

C(2A)–H(2AA)···O(3) 0.95 2.62 3.504(12) 155.4 -x+1,-y+1,-z+1 

C(3B)–H(3BA)···O(1) 0.95 2.53 3.405(13) 153.1 -x+1/2,y-1/2,-z+3/2 

C(1C)–H(1CA)···O(1) 0.95 2.46 3.384(12) 164.7  

C(3C)–H(3CA)···O(1) 0.95 2.52 3.149(12) 123.8 -x+1/2,y+1/2,-z+3/2 

9 

C(2)–H(2A)···O(1) 0.95 2.42 3.138(4) 132.2 -x+1,-y+1,-z+1 

C(3)–H(3A)···O(3) 0.95 2.45 3.146(4) 129.8 x+1/2,-y+1/2,z+1 
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C(3)–H(3A)···N(2) 0.95 2.55 3.449(4) 158.3 -x+3/2,y+1/2,-z+2 

10 

C(3)–H(3A)···O(4) 0.95 2.46 3.297(7) 147.2  

C(4)–H(4A)···O(2) 0.95 2.49 3.412(7) 164.0 x,y,z+1 

C(5)–H(5A)···F(3A) 0.95 2.54 3.134(7) 120.4 x,y,z+1 

C(5)–H(5A)···F(6B) 0.95 2.28 3.193(7) 161.5 x-1,y-1,z 

C(7)–H(7A)···F(2A) 0.95 2.39 3.290(8) 158.4 x+1,y+1,z 

11 

O(1W)–H(1W1)···N(1C) 0.808(17) 1.908(17) 2.710(3) 172(3) -x+1,-y+1,-z+1 

O(1W)–H(1W2)···O(21) 0.819(16) 2.023(18) 2.822(3) 165(3)  

O(2W)–H(2W1)···O(22) 0.826(17) 2.149(18) 2.966(4) 170(3) -x,-y+1,-z 

O(2W)–H(2W2)···O(24) 0.784(17) 2.06(2) 2.807(3) 158(4)  

O(3W)–H(3W1)···N(1D) 0.798(17) 1.959(17) 2.746(3) 169(3)  

O(3W)–H(3W2)···O(12) 0.828(16) 1.961(17) 2.781(3) 171(3)  

12 

O(1)–H(1OB)···N(2) 0.84(2) 2.28(4) 2.778(6) 118(4)  

O(1)–H(1OB)···O(8) 0.84(2) 2.33(3) 3.133(8) 158(5) -x+1,-y,-z 

O(1)–H(1OA)···O(2) 0.84(2) 2.44(4) 3.209(9) 153(5) x,y-1,z 

O(1)–H(1OA)···N(11) 0.84(2) 2.22(4) 2.798(6) 126(4)  

C(5)–H(5)···N(5) 0.95 2.59 3.378(6) 141.0  

C(8)–H(8)···O(8) 0.95 2.58 3.149(9) 118.9  

C(9)–H(9)···O(8) 0.95 2.49 3.118(9) 123.5  

C(10)–H(10)···O(1) 0.95 2.43 3.051(7) 123.1  

C(13)–H(13)···O(6) 0.95 2.49 3.363(11) 152.7 x+1,y,z 

C(15)–H(15)···O(1) 0.95 2.51 3.107(7) 121.1  

C(15)–H(15)···O(9) 0.95 2.57 3.294(10) 133.3 -x+1,-y,-z 

C(20)–H(20)···N(8) 0.95 2.51 3.188(6) 128.5  

C(21)–H(21)···O(9) 1.00 2.26 3.177(10) 152.5 -x+1,-y+1,-z 

13 

O(1WA)–H(1WB)···O(23S) 0.82 2.09 2.896(10) 166.1  

O(1WC)–H(1WE)···O(23T) 0.82 2.06 2.794(12) 148.7 -x+1,-y+2,-z+1 

O(2WA)–H(2WB)···O(1W) 0.82 1.88 2.674(8) 163.1  

O(3WA)–H(3WA)···N(22A) 0.82 2.67 3.185(6) 122.5  

O(3WA)–H(3WB)···O(21T) 0.82 1.90 2.597(11) 142.4  

O(3WA)–H(3WB)···O(21S) 0.82 2.09 2.807(8) 146.1  
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O(3WA)–H(3WB)···O(23T) 0.82 2.41 3.169(11) 155.2  

O(1WB)–H(1WC)···O(33S) 0.82 2.07 2.821(11) 152.2  

O(1WB)–H(1WC)···O(32T) 0.82 2.28 2.924(16) 136.2  

O(1WB)–H(1WC)···O(32S) 0.82 2.53 3.103(12) 128.4  

O(1WB)–H(1WC)···O(33T) 0.82 2.45 3.261(17) 168.2  

O(1WB)–H(1WD)···O(12S) 0.82 2.01 2.812(7) 167.2  

O(2WB)–H(2WC)···O(43S) 0.82 1.97 2.790(8) 176.1  

O(3WB)–H(3WC)···O(11S) 0.82 2.04 2.718(7) 140.0 -x,-y+1,-z+2 

O(1W)–H(1W1)···O(42S) 0.82 1.94 2.639(12) 142.0 x+1,y,z 

O(1W)–H(1W2)···O(31S) 0.82 2.42 3.065(12) 136.5 x+1,y,z 

O(1W)–H(1W2)···O(33T) 0.82 2.36 2.877(18) 121.8 x+1,y,z 

O(1W)–H(1W2)···O(31T) 0.82 1.90 2.605(14) 142.9 x+1,y,z 

O(2W)–H(2W1)···O(22S) 0.82 2.10 2.825(19) 148.1 -x,-y+2,-z+1 

O(2W)–H(2W2)···O(43S) 0.82 1.97 2.583(15) 131.4  

14 

O(1W)–H(1W1)···N(3A) 0.826(18) 2.02(3) 2.767(4) 151(3) -x+1,-y+2,-z+1 

O(1W)–H(1W2)···N(1C) 0.805(18) 2.55(3) 3.267(5) 150(4) -x+1,-y+2,-z+1 

O(1W)–H(1W2)···O(1A) 0.805(18) 2.60(2) 3.145(8) 126(2) x-1,y+1,z 

O(2W)–H(2W1)···N(3C) 0.799(17) 2.006(17) 2.799(4) 172(4)  

O(2W)–H(2W2)···N(3B) 0.817(17) 1.974(18) 2.790(4) 176(3)  

C(4A)–H(4AA)···O(4A) 0.93 2.62 3.118(7) 114.1  

C(2B)–H(2BA)···O(1A) 0.93 2.56 3.367(7) 145.1 -x+2,-y+1,-z+1 

C(4B)–H(4BA)···O(4B) 0.93 2.23 3.148(7) 169.7  

C(4C)–H(4CA)···O(3A) 0.93 2.58 3.278(6) 132.4 x-1,y+1,z-1 

C(2C)–H(2CA)···O(2W) 0.93 2.53 3.380(5) 152.6 -x,-y+2,-z+1 
 


