
DESIGN AND SYNTHESIS OF DIPEPTIDYL PEPTIDASE IV 
INHIBITORS AS POTENTIAL ANTIGLYCEMIC AGENTS 

 

 

 

 

 

 

 

 

 

 

SEWAN  THEERAMUNKONG 
 

 

 

 

 

 

 

 

 

 

 

A THESIS SUBMITTED IN PARTIAL FULFILLMENT 
OF THE REQUIREMENTS FOR THE DEGREE OF 

MASTER OF SCIENCE IN PHARMACY  
(PHARMACEUTICAL CHEMISTRY) 
FACULTY OF GRADUATE STUDIES 

MAHIDOL UNIVERSITY 
2009 

 
 

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ.                                                                                           Thesis / iv

DESIGN AND SYNTHESIS OF DIPEPTIDYL PEPTIDASE IV INHIBITORS AS 
POTENTIAL ANTIGLYCEMIC AGENTS 
 
SEWAN THEERAMUNKONG 4836152 PYPE/M 
 
M.Sc. (PHARMACEUTICAL CHEMISTRY) 
 
THESIS ADVISORY COMMITEE: OPA VAJRAGUPTA, Ph.D., KITTISAK SRIPHA, 
Dr.rer.nat. 
 

ABSTRACT 
 

In this study, dipeptidyl peptidase IV (DPP-4) was selected as a drug target in 
searching for new antidiabetic drugs.  Novel DPP-4 inhibitors were developed based 
on the information of medicinal herbs and structure-based drug design.  The DPP-4 
template was prepared from human DPP-4 crystal structure bound with sitagliptin 
(PDB: 1X70) and validated (RMSD 1.29 Å).  The S-methylcysteine sulfoxide (SMCS), 
the active component of Allium ascaloncu, and Allium cepa Linn. in Alliaceae family 
and the chromone moiety, the structure found in most medicinal herbs were the 
starting core structures in the design.  Forty-seven compounds including 37 structures 
of modified SMCS containing sulfur atom and 10 chromone-based structures were 
designed and docked with the prepared DPP-4 template by using AutoDock program 
suit.  Thirteen hit compounds of eight SMCS derivatives and five chromone 
derivatives were identified.  Compounds [6] – [10] and [14] – [16] were the modified 
SMCS, series SA and SS, respectively and compounds [17] – [21] were the chromone 
series C. The best binding energies of compounds in each series were -11.02 kcal/mol 
in series SA, -9.75 kcal/mol in SS series and -7.70 kcal/mol in series C. The identified 
hits were synthesized and evaluated for the DPP-4 inhibitory action in vitro.  Among 
sulfur containing compounds, compound [8] in the series SA was most active with 
IC50 of 344.0 µM and the activity of all compounds in SS series were weak.  
Chromone amide [21] was the most potent in this study with IC50 of 81.05 µM despite 
weaker binding than 8. The uniformity of interaction across the structure and percent 
membership in the highest cluster from docking study appeared to have significant 
contribution on the activity. The binding mode of chromone [21] showed three 
hydrogen bond interactions, one hydrogen bonding with Tyr547, two hydrogen 
bondings with Glu206 residue and an additional π-π interaction between benzene and 
the side chain of Phe357.  The designed structure 21 accommodates the hydrophobic 
chromone nucleus to occupy in the S-1 pocket of the enzyme and interacts with the 
amino acid residue in this pocket (Tyr547) resulting in the highest potency.  However, 
21 was found to be less potent than sitagliptin.  Compounds 8 and 21 are the leads for 
further design and modification.   
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