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Hepatitis C virus (HCV) is an etiologic agent responsible

for chronic liver disease including fibrosis, cirrhosis and

hepatocellular carcinoma.1 It is estimated that more than 170

million people, or 3% of entire world population, are

infected with HCV. Although extensive research has been

carried out, no vaccine is available with three to four million

new infections every year.2 Up to now the only available

standard therapy to treat HCV is a combination of inter-

feron-α and ribavirin.3 However, this therapy has many side

effects and works for HCV genotype 1 only. Thereby more

potent and broader medicines are urgently needed. Among

the possible drug targets is the RNA polymerase of non-

structural protein 5B (NS5B), which is essential for viral

replication.4 A few compounds are under development for

anti-HCV targeting NS5B RNA polymerase, which are

classified into three different structural bases as nucleoside

analogs, non- nucleoside analogs and pyrophosphate mimcs.5

The cell based assay method was established in our

laboratory on the basis of the partial reconstitution of

hepatitis C virus RNA polymerization by heterologous

expression of NS5B polymerase and template RNA in

bacterial cell.6 Each chemical was added to a culture of

bacterial cell harboring the NS5B expressing plasmid and

the reporter plasmid at the concentrations of 10, 20, and 40

μM. Luciferase activity was measured in a luminometer.

This allowed screening compound libraries to find out the

lead molecule with unique heterocyclic structure of

thiobarbituric acid. Thereby we decided to prepare many

thiobarbituric acid derivatives (1) with diverse substituents

denoted as R1, R2 and R3 starting from thioisocyanate with

amine to make thiouea (2) followed by cyclization with

malonic acid in the presence of acetylchloride in more than

70% yield at most cases.7 Once we obtained thiobarbituric

acid ring (3) various aldehydes were coupled to afford multi-

substituted thiobarbituric acid derivatives (1) (Scheme 1). 

In this manner fifty two different compounds were

elaborated and tested as an inhibitor of NS5B RNA

polymerase, some of which shows comparably high activity

as shown in Figure 1. The activity is not quite sensitive to

the substituents of R1 and R2 while compounds with 2-

arylfuran or 2-arylthiofuran as R3 are more active. Most

compounds with 2-thiofuaran showed cytotoxicity at more

than 20 μM. All compounds consisted with smaller rings
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Scheme 1. Preparation of thiobarbituric acid derivatives (1) tested
for anti-HCV agents targeting NS5B RNA polymerase.
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than thiobarbituric acid such as 2-thioxo-oxazolidin-4-one or

2-thioxo-thiazolidin-4-one were not active against the tested

enzyme. For the further evaluation of the compounds the

IC50 values9 of the active compounds, 1Aαi, 1Aδc, 1Bδj,

1Bγo and 1Cβn were measured to be 0.6, 0.5, 0.5, 0.9, and

1.0 μM with reference of developing candidate GSK benzo-

1,2,4-thiadiazine analog10 number 1 as 0.6 μM under the

same assay condition. 

One of the compounds 1Cβn found at early stage of this

study has been validated with the isolated NS5B RNA

polymerase. This compound is a non-competitive inhibitor

to the enzyme with Ki value 2.2 μM to imply that the

compound binds to the NS5B polymerase away form the

active site which is located deep inside of enzyme. Based on

the early discovery of the crystalline structure of enzyme11

and inhibitor complex, our thiobarbituric acid derivative

may bind the thumb side of enzyme.12 Further development

and the more detailed biological evaluation will be reported

in due course.
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Figure 1. Relative NS5B RNA polymerase activity.8 


