
Structural elucidation and synthesis of a dimeric degradation impurity 

during long-term stability studies of oxycodone hydrochloride 

injection 

Tao Zhuang a, b, Jian Jin b, Yurong Ma b, Xia Ren b, Lingzhi Liang b, Wei Du a, Bifeng Liu a, Xin Liu 

a, Guisen Zhang a, b, * 

 

a Systems Biology Theme, Department of Biomedical Engineering, College of Life Science and 

Technology, Huazhong University of Science and Technology, Wuhan 430074, China  

b Jiangsu Key Laboratory of Marine Biological Resources and Environment, Jiangsu Key 

Laboratory of Marine Pharmaceutical Compound Screening, School of Pharmacy, Jiangsu Ocean 

University, Lianyungang 222005, China 

 

 

Supplementary material 
 

 

 

 

 

 

 

 

 

*Corresponding author: Guisen Zhang, Systems Biology Theme, Department of Biomedical 

Engineering, College of Life Science and Technology, Huazhong University of Science and 

Technology, Wuhan 430074, China   

Tel: +86-27-87792235, Fax: +86-27-87792170. 

E-mail: gszhang@hust.edu.cn (G.S. Zhang) 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2021



Contents:  

Fig S1. UV spectra of oxycodone and impurity-I  

Fig S2. The (+)-HR-ESI–MS, MSMS spectra of oxycodone  

Fig S3. 1H NMR spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

Fig S4. 13C NMR spectrum of impurity-I (125 MHz, DMSO-d6 + TFA-d)  

Fig S5. DEPT 90 and DEPT 135 spectra of impurity-I (125 MHz, DMSO-d6 + TFA-d)  

Fig S6. 1H-1H COSY spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

Fig S7. HSQC spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

Fig S8. HMBC spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

Table S1. Probability values of different toxicity models of oxycodone and impurity-I 

by TOPKAT analyses 

 

 

  



 

Fig. S1. UV spectra of oxycodone and impurity-I. 

 

 

 

 

Fig S2. The (+)-HR-ESI-MS, MSMS spectra of oxycodone 



 

Fig S3. 1H NMR spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

 

 

 

 

Fig S4. 13C NMR spectrum of impurity-I (125 MHz, DMSO-d6 + TFA-d)  



 

Fig S5. DEPT 90 and DEPT 135 spectra of impurity-I (125 MHz, DMSO-d6 + TFA-d)  

 

 

 

Fig S6. 1H-1H COSY spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  



 

Fig S7. HSQC spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  

 

 

 

Fig S8. HMBC spectrum of impurity-I (500 MHz, DMSO-d6 + TFA-d)  



Table S1. Probability values of different toxicity models of oxycodone and impurity-I  

by TOPKAT analyses 

 

Model Oxycodone Impurity-I 

NTP carcinogenicity call (male rat) (v3.2) 0.992 1.000 

NTP carcinogenicity call (female rat) (v3.2) 0.000 0.000 

NTP Carcinogenicity Call (Male Mouse) (v3.2) 0.000 1.000 

NTP Carcinogenicity Call (Female Mouse) (v3.2) 0.000 0.000 

FDA Carcinogenicity Male Rat Non vs Carc (v3.1) 0.000 0.000 

FDA Carcinogenicity Male Rat Single vs Mult (v3.1) 0.000 0.000 

FDA Carcinogenicity Female Rat Non vs Carc (v3.1) 0.000 0.000 

FDA Carcinogenicity Female Rat Single vs Mult (v3.1) 0.000 0.000 

FDA Carcinogenicity Male Mouse Non vs Carc (v3.1) 0.000 0.053 

FDA Carcinogenicity Male Mouse Single vs Mult (v3.1) 0.000 0.000 

FDA Carcinogenicity Female Mouse Non vs Carc (v3.1) 0.000 1.000 

FDA Carcinogenicity Female Mouse Single vs Mult (v3.1) 0.000 0.000 

Weight of Evidence Carcinogenicity Call (v5.1) 0.189 0.000 

Ames Mutagenicity (v3.1) 0.000 0.004 

Developmental Toxicity Potential (v3.1) 0.001 0.726 

Rat Oral LD50 (v3.1) 812.0 mg/kg 16.5 μg/kg 

Rat Maximum Tolerated Dose – Feed/Water (v6.1) 263.1 mg/kg 0.1 pg/kg 

Rat Maximum Tolerated Dose – Gavage (v6.1) 263.1 mg/kg 0.3 pg/kg 

Rat Inhalational LC50 (v6.1) 3.4 g/m3/H 183.9 mg/m3/H 

Chronic LOAEL (v3.1) 470.1 mg/kg 1.5 μg/kg 

Skin Irritation (v6.1) 0.795 0.000 

Skin Sensitization NEG v SENS (v6.1) 0.000 1.000 

Skin Sensitization MLD/MOD v SEV (v6.1) 0.000 0.000 

Ocular Irritancy SEV/MOD vs MLD/NON (v5.1) 1.000 0.000 

Ocular Irritancy SEV vs MOD (v5.1) 0.000 1.000 

Ocular Irritancy MLD vs NON (v5.1) 1.000 0.992 

Aerobic Biodegradability (v6.1) 0.001 1.000 

Fathead Minnow LC50 (v3.2) 456.1 μg/l 80.0 ng/l 

Daphnia EC50 (v3.1) 511.4 g/l 1000 g/l 


