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Figure S1. 1H-NMR spectrum of 19 (CDCl3). 
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Figure S2. 13C-NMR spectrum of 19 (CDCl3). 

 

Figure S3. 77Se-NMR spectrum of 19 (CDCl3). 
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Figure S4. FT-IR spectrum of 19. 

 

Figure S5. HRMS spectrum of 19. 
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Figure S6. Elemental analysis (CHN) of 19. 

 

Figure S7. 1H-NMR spectrum of 20 (CDCl3). 
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Figure S8. 13C-NMR spectrum of 20 (CDCl3). 

 

Figure S9. 77Se-NMR spectrum of 20 (CDCl3). 
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Figure S10. FT-IR spectrum of 20. 

 

Figure S11. HRMS spectrum of 20. 
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Figure S12. Elemental analysis (CHN) of 20. 

 

Figure S13. 1H-NMR spectrum of 21 (CDCl3). 
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Figure S14. 13C-NMR spectrum of 21 (CDCl3). 

 

Figure S15. 125Te-NMR spectrum of 21 (CDCl3). 
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Figure S16. FT-IR spectrum of 21. 

 

Figure S17. HRMS spectrum of 21. 
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Figure S18. Elemental analysis (CHN) of 21. 

 

Figure S19. Cont. 
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Figure S19. 1H-NMR spectrum of 22 (CDCl3). 

 

Figure S20. 13C-NMR spectrum of 22 (CDCl3). 
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Figure S21. 77Se-NMR spectrum of 22 (CDCl3). 

 

Figure S22. HRMS spectrum of 22. 
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Catalytic mechanisum of di-(2-formylcyclohexenyl)diselenide 16 by 77Se-NMR spectroscopy 

 

Figure S23. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 1PhSH. 

 

Figure S24. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 2PhSH. 
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Figure S25. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 3PhSH. 

 

Figure S26. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 2PhSH + 1TBHP. 



 S15 

 

 

 

Figure S27. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 2PhSH + 2TBHP. 

 

Figure S28. 77Se-NMR spectrum of di-(2-formylcyclohexenyl)diselenide 16 + 2PhSH + 3TBHP. 
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DFT Calculations and NBO Analysis (in Gas Phase): 

Table S1. Optimized geometries of 19 (19a anti-anti; 19b syn-anti) computed at rb3lyp/ 

6-31+g(d) and NBO at rb3lyp/6-31+g(d). 

(19a) 
Electronic Energy = −3096.59172317 a.u. 

34      −0.101100000     −1.150920000     −0.550060000 
8        3.387008000      0.785287000     −2.475203000 
1        2.742266000      1.510171000     −2.450220000 
6        1.444640000     −0.330621000      0.312617000 
6        1.266934000     −0.094612000      1.796714000 
1        0.316572000      0.428109000      1.970251000 
1        1.151520000     −1.070446000      2.292775000 
6        2.430693000      0.683191000      2.428217000 
1        2.368624000      0.615749000      3.521787000 
1        2.347338000      1.749280000      2.170629000 
6        3.769387000      0.144086000      1.916149000 
1        3.853437000     −0.920794000      2.178155000 
1        4.609915000      0.656963000      2.400345000 
6        3.863165000      0.308115000      0.394486000 
1        4.078572000      1.356119000      0.141493000 

1        4.716353000     −0.260613000     −0.001424000 
6        2.606392000     −0.132396000     −0.344089000 
6        2.799521000     −0.355051000     −1.827333000 
1        3.519375000     −1.164339000     −1.997770000 
1        1.855817000     −0.630488000     −2.308576000 
1       −4.393254000     −1.900314000     −0.438502000 
1       −1.035408000      1.595676000     −1.753954000 
1       −0.047196000      1.851585000     −0.335227000 
6       −2.050123000      2.684989000     −0.166292000 
1       −1.860810000      2.903418000      0.894752000 
1       −1.878959000      3.618234000     −0.717509000 
1       −3.683181000      1.990602000     −1.395693000 
1       −4.205688000      2.986960000     −0.036840000 
8       −3.580891000     −2.321800000     −0.116466000 
6       −1.428436000      0.221387000     −0.168544000 
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6       −1.069576000      1.608061000     −0.653557000 
6       −3.495107000      2.205529000     −0.333877000 
6       −3.732565000      0.936838000      0.493816000 
1       −4.690781000      0.478047000      0.203859000 
1       −3.850632000      1.199220000      1.558145000 
6       −2.621803000     −0.097251000      0.371290000 
6       −2.979378000     −1.477049000      0.879668000 
1       −2.089813000     −2.019915000      1.201572000 
1       −3.658069000     −1.381152000      1.741764000 

(19b) 
Electronic Energy = −3096.58402319 a.u. 

34      −0.141084000     −1.157729000     −0.594348000 
8        3.195890000      1.101337000     −2.434587000 
1        2.516965000      1.782793000     −2.305811000 
6        1.399219000     −0.346131000      0.280559000 
6        1.261926000     −0.254489000      1.785961000 
1        0.303816000      0.221769000      2.035914000 
1        1.182628000     −1.275514000      2.188654000 
6        2.424125000      0.490559000      2.457965000 
1        2.394162000      0.321209000      3.541976000 
1        2.310905000      1.573822000      2.302636000 
6        3.759733000      0.034268000      1.863618000 
1        3.873324000     −1.048264000      2.021917000 
1        4.602583000      0.519366000      2.372193000 
6        3.806876000      0.341584000      0.361981000 
1        3.992248000      1.413908000      0.203975000 

1        4.662135000     −0.166299000     −0.106272000 
6        2.539763000     −0.058836000     −0.381820000 
6        2.694546000     −0.129898000     −1.883856000 
1        3.452290000     −0.874920000     −2.153825000 
1        1.751023000     −0.411780000     −2.361353000 
1       −0.864674000      1.752189000     −1.447885000 
1       −0.005287000      1.727395000      0.070109000 
6       −1.946287000      2.683580000      0.187753000 
1       −1.855454000      2.729125000      1.282945000 
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1       −1.647177000      3.667183000     −0.196697000 
1       −3.488082000      2.329598000     −1.280678000 
1       −4.077893000      3.140128000      0.171901000 
8       −2.566768000     −2.554805000      0.082843000 
6       −1.490564000      0.185206000     −0.145933000 
6       −1.004129000      1.607186000     −0.364808000 
6       −3.392576000      2.361259000     −0.185787000 
6       −3.793738000      1.005370000      0.402603000 
1       −4.758386000      0.690142000     −0.021022000 
1       −3.970582000      1.114197000      1.485600000 
6       −2.764893000     −0.103314000      0.184190000 
6       −3.408131000     −1.455632000      0.399141000 
1       −3.735752000     −1.514492000      1.452961000 
1       −4.323236000     −1.489863000     −0.215895000 
1       −3.066882000     −3.375440000      0.211061000 

Second Order Perturbation Theory Analysis of Fock Matrix in NBO Basis for 19a 

Donor NBO (i) Acceptor NBO (j) kcal/mol a.u. a.u. 

74. LP ( 2)Se   1                /362. BD*(   1) C  18 − H  20            2.49    0.65    0.037 

74. LP (2)Se   1                /373. BD*(   1) C  30 − C  31             2.06    0.62     0.033 

74. LP (2)Se   1                /374. BD*(   1) C  30 − C  36             2.12    0.87     0.039 

74. LP (2)Se   1                /375. BD*(   2) C  30 − C  36             5.82    0.26     0.035 

74. LP (2)Se   1                /381. BD*(   1) C  37 − H  38            1.40    0.65    0.028 

Coupled Reductase Assay 

The GPx-like activities of 16–20 were measured by JASCO spectrophotometer according to the 

literature method using ebselen as the standard. The catalytic reaction was carried out at room 

temperature (25 °C) in 1 mL of the solution containing 100 mM potassium phosphate buffer, pH 7.5,  

pH 7.48, with EDTA (1 mM), NADPH (0.01 M), GSH (0.05 M), catalysts (0.002 M), H2O2 (0.026 M), 

GR (1.3 unit). The activity was followed by the decrease of NADPH on addition of H2O2 and 

absorption was measured at 340 nm (εmax = 6.22 × 103 M−1 cm−1) (Equations (1)–(3)). Each of the 

experiments was carried out in triplicate. 
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For Control Volume (μL) For Sample Volume (μL) 
Buffer solution 940 Buffer solution 930 

GSH 20 GSH 20 
NADPH 25 NADPH 25 

GR 5 GR 5 
H2O2 10 catalyst 10 

 H2O2 10 
Total volume of the solution was taken 1 mL. 

Table S2. Glutathione peroxides like activity of compound control. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.01790 8.63 
2 0.02369 11.43 
3 0.02369 11.43 

Table S3. Glutathione peroxides like activity of compound Ebselen. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.05516 26.60 
2 0.05545 26.74 
3 0.6249 30.13 

Table S4. Glutathione peroxides like activity of compound bis(o-formylphenyl)diselenide. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.6664 32.14 
2 0.07385 35.61 
3 0.07308 32.24 

Table S5. Glutathione peroxides like activity of compound 16. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.0994 47.94 
2 0.1056 50.92 
3 0.1047 50.49 

Table S6. Glutathione peroxides like activity of compound 17. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.01902 9.17 
2 0.02044 9.95 
3 0.01863 8.98 
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Table S7. Glutathione peroxides like activity of compound 19. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.01300 6.27 
2 0.01339 6.45 
3 0.01596 7.69 

Table S8. Glutathione peroxides like activity of compound 20. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.02781 13.41 
2 0.03607 17.39 
3 0.03792 18.28 

Table S9. Glutathione peroxides like activity of compound 22. 

S.N. ∆A Initial Reaction Rates (μM min−1) 
1 0.01804 8.70 
2 0.01716 8.27 
3 0.01802 8.69 

 


