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in the total synthesis of Bioactive lactones and some natural products of 

biological importance 

 
 

7.  Objective of the project: Annexure 1 

 

8. Whether objectives were achieved:   The objective of the project was to synthesize 

cyclic lactones from easily available precursors and by environmentally benign 

reaction conditions .  Two target molecules were synthesized by partially green 

procedures developed . One of the procedures have been communicated and published 

. The synthetic procedures adopted and the results obtained have been communicated 

to several journal . No final confirmation on the acceptability of publication have been 

received as yet.  Since encouraging results have been obtained , it can be concluded 

that the objectives have been achieved although not to the extend  expected .  

 
 

9.  Achievements from the project: Annexure 2 

 

10. Summary of the findings :   

(a) Seven membered lactones were synthesized  by using easily available precursors 

such a  Hippuric acid and glutaraldehyde . The synthesis involved multiple steps. 

Some steps required the use of conventional reagents and some steps could be 

performed with solid phase reagents which are reported to be environmentally 

acceptable . Although the seven membered  lactones could be synthesized , 

competitive side reactions could not be eliminated and yields were not high .  



(b) A procedure for the synthesis of a three membered lactone attempted using the bis 

azalactones . The bis azalactones were synthesized by using a novel solid phase 

reagent .  The bisazalactones were reduced and dehydrated under environment 

friendly techniques to give a library of three membered lactones. Here also the the 

synthetic procedure results in formation of significant bye product because of 

regioselectivityt in the final dehydration reaction. 

(c) A green technique was developed for the synthesis of the sulphonamides using 

Polyethylene glycol -400 which is emerging as an environmentally acceptable 

methods of initiating organic synthesis as well as being used as a green solvent.  

 

11. Number of publications out of the Project:  One publication. A convenient and Benign 

synthesis of sulphonamides in PEG-400 . P.J.Das, Bhaskar Sarmah, 

Asian Journal of Chemistry, Vol 27, No 1(2015), 189-191. 

ANNEXURE 1 

Objective of the Project 

 

The objective of the project was to arrive at new pathways for the synthesis of bioactive 

lactones from easily available starting compounds.  

1. With this aim in view  a nitro group stabilized cabanion generated from chiral 

nitroacetates  was synthesized which was expected to be an appropriate precursor to 

the synthesis of macrocyclic lactones  . To be more specific a starting compounds 

namely 2-nitrocyclooctanone was chosen as the starting compound as this compound 

is easily amenable to easy formation of carbanions necessary for the attempted 

synthesis.  

2. Another objective was to establish a green methodology for the synthesis of a variety 

of azalactones starting from easily available amino acid precursors. Thereafter , the 

azalactones was to be used for the synthesis of a variety of cyclic lactones.  

 

 

 



 

 

 

 

 

 

 

 

 

ANNEXURE 2 

Literature survey was done and experiments were started with effect from month of February 

,2010. Initially experiments were focussed on the feasibility of synthesis of lactones using 

simple amino acids as precursors. 

In the first phase of the investigation  a seven membered lactone was successfully synthesized 

and characterized by using a partial green procedure.  The first step in the synthetic protocol 

was the synthesis of bisazalactone by the reaction of glyceraldehydes with two moles of 

hippuric acid.  This  bisazalactone synthesis was not reported in earlier literature . The 

bisazalactones were characterized by spectroscopic methods . The bisazalactones on 

subsequent treatment with aqueous sodium hydroxide followed by deamination with NaNO2 / 

HCl  gave the αα/_diamino dicarboxylic acid , where the hydroxyl groups and the carboxylic 

groups are suitably positioned to undergo dehydration in the presence of a heteropoly acid 

resulting in the formation of the desired seven membered lactones.  

One important side reaction which occurred was the dehydration in the α and β position of 

the hydroxyl group leading to the formation of the unsaturated dicarboxylic acid . In some 

cases the desired seven membered lactone was obtained in low quantities . The synthetic 

procedure was extended  to the attempted synthesis of seven membered lactone using benzoyl 

alanine instead of Hippuric acid . The procedure did not give good yield of the desired 

product.    The work carried out is summarized in Scheme 1 below 



 

 

 

 

 

 

 

 

Scheme 1 

 

The results of this work was communicated for publication . No acceptance have yet been 

obtained.    

In the second phase a variety of azalactones were synthesized starting from the available 

amino acid precursors using partial green procedures . The azalactones were characterized by 

spectroscopic methods and also by previously reported methods of identification including 

comparision of physical data with those reported in literarture . Literature indicates that the 
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exocyclic double bonds of azalactones are highly resistant to reduction to give the saturated 

analogs.  Several attempts at reduction reported in literature have failed.  In the present study 

a solid phase reducing agent namely borohydride exchange resin ( BER)  in the presence of 

catalytic amount of nickel acetate in alcohol solution was investigated and it was observed 

that the exocyclic double bond could be  satisfactorily reduced to give the moderately stable 

intermediate oxazolines . Thus the azalacotones were reduced to the oxazolines using a green 

solid phase reduction of the exocyclic double bond which was earlier  not reported in 

literature. The saturated azalactones or oxazolines thus obtained were hydrolyzed  with 

aqueous sodium hydroxide resulting in a ring opening reaction to yield the N-benzoyl 

substituted phenylalanines . Removal of the amino protecting  benzoyl group,  afforded the 

substituted phenylalanines . Nitrous acid treatment  of the substituted phenylalanines  resulted 

in the conversion of the amino group to the hydroxyl group . Subsequently heating of the 

substituted phenylalanines in the presence of a heteropoly acid in a suitable benign organic 

solvent  resulted in the formation of three membered  lactone.  

However, it must be mentioned that the yields of the lactones were not good  because of the 

possibility of a competitive dehydration reaction  that predominated in case of some 

substrates . The synthetic procedure was generalized by using a variety of aromatic aldehydes 

. A series of three membered lactones were thus obtained . A major by product being the αβ 

unsaturated carboxylic acids.  The work done is summarized in Scheme 2 below . 

 

Scheme 2 



 

During the course of the study, experiments were also carried out for developing an 

environmentally benign procedure for the synthesis of sulphonamides using Polyethylene 

glycols ( PEG-400) as the reaction initiator. The aim was to synthesize suitable 

sulphonamides for the synthesis of sulphur containing cyclic carbonyl lactones. This study 

was  successful and the results were compiled for publication . A copy of the published paper 

is enclosed. The results of the experiments carried is summarized in scheme 3 

 

Scheme 3 
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The objective to synthesize macrocyclic lactones by environmentally benign procedure was 

partially achieved.   

 

Papers published : 

A convenient and Benign synthesis of sulphonamides in PEG-400 . P.J.Das, Bhaskar Sarmah, 

Asian Journal of Chemistry, Vol 27, No 1(2015), 189-191. ( copy enclosed )  

Papers Communicated: 

1.Synthesis of seven membered lactones from glutaraldehyde  and azalactones using  solid 

phase reaction protocols . P.J.Das and Bhaskar Sarmah.    

 

 

NH2

SO2Cl

R

NHSO2 R

X

+
K2CO3/PEG-400

120oC X

where X= H, Cl, CH3, OCH3, -COOH, -SO3H, NO2

and R= H, CH3


