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Abstract; Novel pleuromutilin derivatives designed based on the structure of valnemulin
were synthesized and evaluated for their in vitro antibacterial activities. These pleuromutilin de-
rivatives with substituted amino moiety exhibited excellent activities against methicillin — resist-
ant Staphylococcus aureus, methicillin — resistant Staphylococcus epidermidis, Escherichia co-
li, and Streptococcus agalactiae. Compound 5b showed the highest antibacterial activities and
even exceeded tiamulin. Moreover, the docking experiments provided information about the
binding model between the synthesized compounds and peptidyl transferase center (PTC) of
23S rRNA.
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Introduction

In the last three decades the abuse of antibiotics has made more pathogenic bacteria resistance
to drugs, which leads to many available drugs reducing or losing curative effect''’. Drugresistance
bacteria, especially the Staphylococcus aureus, Staphylococcus pneumoniae, Mycobacterium tu-
berculosis, etc. endanger human health and poses an economic problem seriously *'. The rapid e-
mergence of drug — resistant bacteria urges research workers to identify and develop new antibacterial
agents with novel mechanisms of action against drug — resistant bacterial strains.

Pleuromutilin (1) (Figure 1) was first isolated in a crystalline form from cultures of two spe-
cies of basidiomycetes, Pleurotus mutilus and P. passeckerianus in 1951, Pleuromutilin is a diter-
pene, constituted of a rather rigid 5 — 6 — 8 tricyclic carbon skeleton with eight stereogenic cen-
ters'**!. Molecular modifications of the C — 14glycolic acid chain of pleuromutilin have led to two
pleuromutilin derivatives, tiamulin and valnemulin ( Figure 1 ) The two compounds have been
successfully developed as therapeutic agents for veterinary use'”*'. During the early 1980s, exten-
sive effort was made to formulate azamulin ( Figure 1) for human use. Although azamulin showed
good activity in vitro against many clinical isolates, it did not go into the stage for further clinic trial

because of strongly inhibition of cytochrome P450 and terrible solubility in water ™'

. Retapamulin
(Figure 1) became the first pleuromutilin approved for human use in 2007 by Food and Drug Ad-
ministration ( FDA )"/ Besides retapamulin, BC - 3781, BC -3205 and BC - 7013 ( Figure
1) are developing for human use' ™'/,

Further studies have shown that pleuromutilin derivatives interfered with bacterial protein syn-
thesis via a specific interaction with the 23S rRNA of the 508 bacterial ribosome subunit'"**'"*'. The
domain V of 23S rRNA at the peptidyl transferase center ( PTC) is mutilins derivatives binding
site, in which the tricyclic core of the pleuromutilin is positioned in a pocket close to the AtRNA
binding site, whereas the C — 14 extension points toward the P — tRNA binding site'"”'. Thus these
compounds prevent the correct positioning of the tRNAs for peptide transfer, and inhibit the peptidyl
transferase'*'*/.

Structure activity relationship (SAR) studies show that the presence of thioether group at C -

[19,

22 position of pleuromutilin enhances antibacterial activity''**'. The thioether group moiety is key to

[#7]

their pharmacological properties, especially with side chain . For example, antibacterial activity

of valnemulin containing dimethyl propane moiety is more effective than that of tiamulin in vitro as

12121 Previous work in our group has led to the synthesis and analysis of antibacterial ac-

well in vivo
tivity of 17 semisynthetic pleuromutilin derivatives bearing dimethyl propane moiety *'. Based on the
bioactivity studies it was proposed that the antibacterial activity of these compounds is connected with
the alkaline group at the end of side chain.

As a part of our research work on the development of useful synthetic molecules, we have
planned to introduce tertiary amine at the end of dimethyl propane moiety attached to the side chain
at C — 14 of pleuromutilin. Thus, the present study reports the synthesis, antibacterial studies, mo-
lecular docking of the synthesized compounds into 508 ribosomal subunit (PDB ID; 1XBP) .In
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