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INTRODUCTION: Bile acids are a class of steroid molecules that are biosynthesized in the human liver from cholesterol. These molecules 
possess a rigid steroid nucleus and a short aliphatic side chain terminating in a carboxyl group. Their most important function is to promote 
the absorption of lipids from the intestine. However, the discovery that bile acids are natural ligands of the farnesoid X receptor (FXR), that 
they are signaling molecules for various endocrine and paracrine functions, indicated that these compounds possess a wide range of 
biological activities[1,2]. 
The introduction of heteroatom or replacement of carbon atoms in steroidal molecule of bile acids lead to changes in the chemical properties 
of the steroidal molecule and results in alterations of its biological activities [3].  
In this paper, we report the synthesis of hyodeoxycholic acid derivatives with modifications on steroid skeleton. Modifications were included 
the introduction of oxyimino and lactam group in B-ring. 

In silico ADMET analysis showed that synthesized oxyimino and lactam derivatives 3 and 4 possess desirable drug-like properties which are 
required for Lipinski, Veber, Egan, Ghose and Muegge criteria. The bioavailability radars indicated that compounds are in the optimal range 
for lipophilicity, polarity, solubility, saturation and flexibility and thus to possess appropriate biological potential (Figure 2., Table 1.). 
Prediction of pharmacokinetic behavior showed that compound 3 could be absorbable by the intestines but couldn't penetrate the brain and 
compound 4 could be absorbed cross the blood-brain barrier and by the human intestine (Figure 3.). Toxicity prediction results showed that 
tested compounds do not possess mutagenic, carcinogenic and cytotoxic potential (Figure 4.). 
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Scheme 1. Reagents and conditions: a) CH3COOH, K2CrO4, RT, 3.5 h, 62% 
b) NH2OH.HCl, CH3COONa, C2H5OH, reflux, 3 h, 55%, c) SOCl2, dry THF, Ar, 0 °C, 3 h, 34% 

Figure 2. SwissADME The Bioavailability Radars of 
synthesized compounds. The pink area represents the 
optimal range for each properties. 

Figure 3. SwissADME the BOILED-
Egg predictive model for intestine 
and brain permeation of 
synthesized compounds 3 and 4.  

Table 1. SwissADME Calculate molecular properties  

Compounds MF MW HBD HBA LogP nrotb TPSA MR  No rings 

3 C25H41NO4 419.60 2 5 4.38 5 79.12 120.17 4 

4 C25H41NO4 419.60 2 4 3.85 5 75.63 122.68 4 

MF: molecular formula; MW: molecular weight (gmol-1; <500); HBD: Num. H-bond donors (<5); HBA: Num. H-bond Acceptors (<10); LogP: logarithm of compound partition 
coefficient between n-octanol and water (<5); nrotb: number of rotatable bonds (<12); TPSA: topological polar surface area (Å2; <140); MR: molar refractivity 

RESULTS 
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Figure 4. The toxicity radar chart of synthesized 
compounds.  
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Starting from the hyodeoxycholic methyl ester (1), 6-oxo compound 2 was obtained by known procedure (Scheme 1., a) In reaction 
with hydroxylamine hydrochloride in refluxing ethanol  from compund 2 was synthesized oxim 3 (Scheme 1., b). New lactam 
derivative (4) was performed in reaction of Beckmann rearrangement (Scheme 1., c).  
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