
 

Accepted Manuscript

Synthesis and Biological Evaluation of New Peroxo-bridged
Diosgenin Derivatives#

Tian-xin Xie , Fu-hao Chu , Wen-qiang Yan , Bing Xu , Jing Chen ,
Rui Zhao , Yu-zhong Zhang , Peng-long Wang , Hai-min Lei

PII: S1674-6384(17)30012-6
DOI: 10.1016/j.chmed.2017.12.007
Reference: CHMED 7

To appear in: Chinese Herbal Medicines

Received date: 1 August 2017
Revised date: 13 October 2017
Accepted date: 3 November 2017

Please cite this article as: Tian-xin Xie , Fu-hao Chu , Wen-qiang Yan , Bing Xu , Jing Chen ,
Rui Zhao , Yu-zhong Zhang , Peng-long Wang , Hai-min Lei , Synthesis and Biological Evalu-
ation of New Peroxo-bridged Diosgenin Derivatives#, Chinese Herbal Medicines (2017), doi:
10.1016/j.chmed.2017.12.007

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.chmed.2017.12.007
https://doi.org/10.1016/j.chmed.2017.12.007


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

 

*Corresponding author: Lei HMTel: +86-10-84738641Fax: +86-10-82686933E-mail: leihaimin@126.com;   Wang 

PLwpl581@126.com 

Founds: Beijing Key Laboratory for Basic and Development Research on Chinese Medicine, (Beijing, 100102), National 

Science and Technology Major Projects for "Major New Drugs Innovation and Development (No. 2009ZX09103-356), and 

the Innovation Team Project Foundation of Beijing University of Chinese Medicine (Lead Compound Discovering and 

Developing Innovation Team Project Foundation, 2011-CXTD-15). 

 

Synthesis and Biological Evaluation of New 
Peroxo-bridged Diosgenin Derivatives 

 

Tian-xinXie
1
, Fu-hao Chu

1
, Wen-qiang Yan

1
, Bing Xu

1
, Jing Chen

2
,Rui Zhao

1
, Yu-zhong Zhang

3
, 

Peng-long Wang
1
*, Hai-min Lei

1
* 

 
1 
School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102, China 
2
School of Education, Tibetan Traditional Medical College,Lhasa 850000, China 

3 
Department of Pathology, Beijing University of Chinese Medicine, Beijing 100102, China 

 

ABSTRACT 

Objective In order to find lead compound with anti-HBV activity from peroxo-bridged diosgenin derivatives obtained with 

Eosin Y as the photosensitizer. Method Eosin Y was used as the photosensitizer to activate the oxygen in the air to synthesize 

novel diosgenin derivatives with peroxo-bridge.The structures of synthesized compounds were identified by NMR and 

HR-MS. Their cytotoxicity and anti-hepatitis B activity were evaluated via MTS assay and ELISA method, respectively. 

Results Six diosgenin derivatives were synthesized, three of which contain peroxo-bridge, and their structures were 

confirmed by spectroscopy. It showed that 5α,8α-peroxo-6-alkenyl-diosgenin(7) could suppress the production of HBsAg on 

transfected HepG2.2.15 cells at low-toxic concentration and the inhibition rate (%) on HepG2.2.15 cells was 18.28% at 12.50 

μg/mL, better than that of 3TC (7.30% at 12.50 μg/mL) and others. Conclusion Due to its lower cytotoxicity and potential 

anti-hepatitis B activity, compound 7 could be developed as the promising candidate of anti-hepatitis B drug. It also indicated 

that the peroxo-bridged derivatives had potential biological values for developing clinical agents. 
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1. Introduction 

It was reported that some compounds with peroxo-bridge show remarkable biological activities. Artemisinin, for which 

Youyou Tu won the Nobel Prize in physiology or medicine in 2015, had been applied as clinical antimalarial agent for its 

peroxo-bridged structure (Dechy-Cabaret et al, 2000; Miller et al, 2011). Metal complexes with peroxo-bridge might have 

potential activities, such as antifungal, antiparasitic, anti-helicobacter pylori infection, and so on (Miller et al, 2011; Anitha et 

al, 2012; André-Barrès et al, 2005; Goswami et al, 2012). In our previous work, some steroid compounds with peroxo-bridge 

had been isolated from Styela clava Herdman (Cai et al, 2003) and demonstrated promising anti-hepatitis B virus activity 

(anti-HBV) (Cai et al, 2003; 2006).In view of the low content in natural plant kingdom and potential bioactivity advantages, 

the novel peroxo-bridged derivatives need to be designed and synthesized. Diosgenin, the steroid compound isolated from 

many Chinese herbal medicines and plants, had exhibited a wide range of health beneficial properties, such as 

anti-inflammatory, antiapoptotic, antihyperglycemia, anticancer, antidiabetes, antihypercholesterolemia, and hepatoprotective 

activities (He et al, 2012; Li et al, 2010; Srinivasan et al, 2009; Chen et al, 2016; Kalailingam et al, 2014; Fuller et al, 2015). 

Thus, diosgenin had a great value for further synthetic modifications to develop potential agents. Inthisstudy, some novel 

diosgenin derivatives with peroxo-bridge were designed and synthesized. 

The peroxo-bridged derivatives were mainly synthesized by oxidants, such as bromine/hydrogen peroxide and metal 

complexes/hydrogen peroxide (Chrappováet al, 2009; Wang et al, 2012; Haldar et al, 2011; Tabneret al, 2001). Usually, these 

reagents were special and expensive, and it needs harsh conditions to synthesize the peroxo-bridged structure. The catalytic 

oxidation of photosensitizer had been reported for a long time. In 1931, Kautsky discovered dye-sensitized 

photo-oxygenations via singlet oxygen (Kautsky et al, 1931). In 1964, Wexlerand Taylor proved that dye-sensitized 

photo-oxygenations were similar to that of chemically generated singlet oxygen (Foote et al, 1964; Corey et al, 1964). In our 

previous study, Eosin Y had been used as the photosensitizer to catalysis epoxy ring in the structure of oleanolic acid, and 

peroxo-bridge in cholesterol and β-sitosterol (Yan et al, 2016; Jia et al, 2017). In our present study, the conjugated dienes 
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