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ABSTRACT 
 

 

Pachydermin 1, an oxylated tetramic acid with 3-chloro-4-hydroxyphenyl substituent, 

was isolated from the New Zealand basidiomycete Chamonixia pachydermis and was 

chosen as an attractive target for synthesis.  Its degradation product was found to 

exhibit mild antibacterial activity against Bacillus subtilis, thus its derivatives are 

anticipated to have similar biological potentials.  In this study, the main synthetic 

strategy was divided into three parts.  The first part was to develop the synthesis of 

pachydermin utilizing N-benzylated β,β-diketoester 11 as the key structural moiety.  

The β,β-diketoester 11 was initially synthesized via nucleophilic substitution of ethyl 

iodoacetate with benzylamine to yield a benzylated glycine ethyl ester which 

accordingly, underwent condensation with methyl malonyl chloride followed by 

Dieckmann cyclisation to give the desired β,β-diketoester 11 with an overall yield of 

71%.  In the second part, insertion of an oxalyl subunit using ethyl chlorooxoacetate 

as well as other acyl or alkyl subunits at the C-3 position of the pyrrolidinedione ring 

via acylation or alkylation reactions furnished the required intermediates of 

pachydermin and its derivatives.  Alkene functionalities at the C-5 position were 

subsequently introduced using different alkyl or aryl aldehydes with different non-

nucleophilic bases which include diisopropylamine and lithium 

bis(trimethylsilyl)amide (LHMDS) in anhydrous tetrahydrofuran. Selective 

demethoxycarbonylation using lithium iodide in DMF was also performed on a 

precursor of pachydermin, 139, to successfully give a mixture of decarboxylated 

product 143 which is an essential intermediate of pachydermin and 144, in 30% yield.  

Unlike 143, product 144 has an additional methyl substituent at the C-3 position of 

the ring moiety.  Nevertheless, synthesis of 143 was achieved in six steps with an 

overall yield of 2%.  An effort to synthesize pachydermin derivatives via an 

alternative route was attempted using a series of 3-acyltetramic acids, which were 

generated from O-acylations of N-protected pyrrolidine-2,4-dione with different acyl 

halides.  Employing different bases on the acylation reactions which include 

trimethylamine (Et3N), sodium hydride (NaH), potassium tert-butoxide (t-BuOK), 

tetrabutylammonium fluoride (TBAF), dicyclohexylcarbodiimde (DCC) and some 

ionic liquids (BmimBF4 and BmimBF6), gave all O-acylated products which are the 

enol esters of the tetramic acids.  The subsequent step which is the key and optimum 

step to furnish the required C-acylated compounds towards pachydermin was the acyl 

migration of the respective enol esters using potassium cyanide and DMAP.  

Formation of another significant intermediate of pachydermin, C-acylated N-

benzylpyrrolidine-2,4-dione 126 via this acyl migration protocol was successfully 

achieved in seven steps in an overall yield of 3%. The third part of this study was to 

perform biological investigation of synthesized intermediates and derivatives of 

pachydermin using disk diffusion method (Gram-positive and Gram-negative) and 

anti-quorum sensing method.  The biological activities have shown that compounds 

109 and 112 exhibit mild inhibition zone on antibacterial against S.haemolyticus.  In 

conclusion, two advanced intermediates of pachydermin as well as more than 41 new 

derivatives were successfully synthesized via different synthetic approaches.  

Structural conformations of all synthesized compounds were analysed by mass 

spectroscopy (MS) and nuclear magnetic resonance spectroscopy (NMR) techniques. 
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