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Preparation of Ligand 

A solution of epichlorohydrin (1.85 g, 20 mmol) in methanol (15.0 ml) was added drop-wise to a solution 

of homopiperazine (1.02 g, 10 mmol) in methanol (30.0 ml) with stirring at around -5°C. After stirring for 

72 h at around -5°C, the resulting mixture was purified by column chromatography on silica gel using 8% 

CH3OH in dichloromethane as the solvent [1-3] and compound A1 was obtained (78 % yield). Detailed 

spectral characterization of A1 and L2 has been reported in our previous reports (copied from).[3] Ligand 

was prepared by mixing A1 (6 mmol), ethylpiparazine B1 (12 mmol) and K2CO3 (12 mmol) in 

acetonitrile, heated to 70-80°C for 48 h (nitrogen atmosphere). After cooling to room temperature, the 

solution was filtered, and upon evaporation of the filtrate to dryness, the ligand was obtained in 85% 

yield. 

Preparation of the CuII
3 tricopper complex 

A anhydrous CH3CN solution (25 ml) containing L (2.205 g, 5.0 mmol) and three equivalents of 

CuII(ClO4)2.6H2O (5.49 g, 15.1 mmol) were mixed and stirred for 1 h to give a deep green solution, which 

was filtered, washed with CH2Cl2, and dried in vacuum to give a green powder[3]. 

Catalytic Oxidation of Substrates 

The efficacy of the [CuICuICuI (L)]1+ complexes as acatalyst for oxidation 500 equv. of selected 

substrates n-octane (C8H18), cyclooctene (C8H14), and 1, 5 cyclooctadine (C8H12) by H2O2, with 200 and 



one equiv of [CuICuICuI (L)]1+  in CH3CN (total volume 3 mL) at room temperature for 1 h. According to 

GC-MS analysis, the products consisted with epoxides, alcohol and ketones [3]. 

 

Time-course studies  

The time course of product formation during the oxidation of selected substrates mediated by catalytic 

turnover of the [CuICuICuI(L)]1+ complex in the presence of 200 equiv. of starting H2O2. The reaction 

was essentially completed within 30 min, when the H2O2 in the solution was exhausted [3] 

 

Figure S1 n- octane oxidation reaction 
 

 

Figure S1. GC chromatograms obtained for the products 2-octanol retention time (tR) at 5.0, 4-octanol 
retention time (tR) at 5.9, 2-octanone retention time (tR) at 4.7 and 4-octanone retention time (tR) at 4.9.  
The oxidation of 500 equiv. of n-octanol is mediated by 1 equiv. of catalyst in the presence of 200 equiv. 
of starting H2O2. Quantification of the products is determined by co-injection of a nitrobenzene external 
standard retention time (tR) at 6.9. 



 

 

 

 

Figure S2 cyclooctene oxidation reaction 
 

 

Figure S2. GC chromatograms obtained for the products 9-oxabicyclo[6.1.0]nonane retention time (tR) at 
7.3, (Z)-cyclooct-4-en-1-ol retention time (tR) at 7.5, and (Z)-cyclooct-4-en-1-one retention time (tR) at 
8.6 The oxidation of 500 equiv. of cyclooctene is mediated by 1 equiv. of catalyst in the presence of 200 
equiv. of starting H2O2. Quantification of the products is determined by co-injection of a nitrobenzene 
external standard retention time (tR) at 6.9. 
 

 

 

 

 



 

 

Figure S3 cyclooctadiene oxidation reaction 

 

 

Figure S3. GC chromatograms obtained for the products 5,10-Dioxatricyclo[7.1.0.0(4,6)]decane retention 
time (tR) at 4.9 and 4-vinylcyclohex-1-ene retention time (tR) at 3.8, The oxidation of 500 equiv. of 
cyclooctadine is mediated by 1 equiv. of catalyst in the presence of 200 equiv. of starting H2O2. 
Quantification of the products is determined by co-injection of a nitrobenzene external standard retention 
time (tR) at 6.9. 

 

 

References 

[1].  D. M. Burness, H. O. Bayer, J. Org. Chem. 1963, 28, 2283. 
[2].  S. Hayashi, M. Furukawa, Y. Fujino, M. Sugita, T. Nakao, Chem & Pharm. Bull. 1971, 19, 2003. 
[3].  P. Nagababu, S. Maji, M. P. Kumar, S. S.�F. Yu, S. I. Chan, Adv. Synth. Catal. 2012, 354, 3275. 


