
 
Cinnamon leaf, citronella neem and citral essential oils were tested for knockdown and 
mortality against Culex quinquefasciatus, Anopheles tessellates and Aedes aegypti. The 
bioassay followed the WHO standard method for adult mosquito susceptibility test. 
These essential oils were incorporated in to standard body formulation and the efficacy 
was evaluated in the field using human volunteers. 
 
In susceptibility test, cinnamon leaf oil (2%, w/v) showed 100% knockdown and 
mortality against A. tessellates and C. quinquefasciatus but only knockdown (100%) was 
observed against A. aegypti. Citronella oil (2% and 1% w/v) was toxic (100% knockdown 
and mortality) only against A. tessellates. Neem oil (2%, w/v) had only 73.3% mortality 
against A tessellates and A. aegypti. Citral (2%, w/v) showed 100% knockdown against 
all three tested and moralities were above 77.0%. Results of field studies revealed that all 
four formulations have promising repellent activity and provided more than 80% 
protection against mosquitoes for 5h. Best protection was observed for formulation, 
containing a mixture of citronella and neem oil.  
 
 This study indicates that these repellents could be used as potential protective agents 
against mosquitoes. 
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Quantitative assessment of arsenic adsorption on mineral - water interface 
 
Concentration of arsenic in ground water sources in South Asian countries exceeds 
WHO limits. Industrial discharges application of arsenical insecticides and pesticides 
can elevate the levels of arsenic in soil. In this investigation AsO3 3- and AsO43-   
adsorption on common minerals such as gibbsite and kaolinate was studied as a 
function of pH and ionic strength (0.1, 0.01, 0.001 mol dm-3 NaNO3). Hydride generation 
atomic absorption spectrophotometry was employed for direct determination of AsO3 3- 
and AsO43-. Active surface areas of the two minerals were determined by constructing a 
fluoride adsorption isotherm. It was revealed that, percentage adsorption of AsO3 3- and 
AsO43- were low (1- 85%) on gibbsite over the pH range of 4 – (when compared to 
kaolinite (60-95%). Active surface area in gibbsite was 13.467 m2 g-1 and in Kaolinite was 
17.192 m2 g-1   according to this study.     
 
The lowest ionic strength shows the maximum adsorption for AsO3 3- and AsO43- on both 
minerals. Percentage AsO3 3- adsorption on gibbsite was not significant and observed a 
maximum of 15% when the initial AsO3 3- concentration is 0.2669 µmol dm-3 in acidic 
medium (pH 4 – 4.5). Percentage AsO3 3- adsorption on kaolinite was significant and low 
between pH 7.5 – 9.5. When the initial concentration is increased in kaolinite suspension, 
Percentage AsO3 3- adsorption was decreased but observed to be independent from pH 
and ionic strength. AsO3 3- adsorption on both minerals were observed a maximum 
adsorption at pH 4 -7 and minimum when pH is higher than 7. 
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Reproductive alkylative decarboxylation of amino acids with the retention of the 
optical activity; New approach to -amino compounds  
 
Highly stereoselective synthesis of -amino compounds via radical process is presented. 
-Amino compounds are important to modify the peptide backbone by replacing amino 
end of the peptide. Also -amino compounds are important intermediates for the 
synthesis of N- containing pharmacologically active compounds. 
 
Synthesis of -amino compounds via reductive and alkylative decarboxylation of 
isoindolinone derivative of phenylalanine and L-serin is presented. The synthesis via 
acyclic system derived from phenylalanine was not stereoselective while the synthesis 
via cyclic system derived from phenylalanine was not stereoselective while the synthesis 
via cyclic system derived from L-serin was highly selective. The nature of the radical 
traps has a strong influence on the stereo chemical outcome of the reactions. Nuclephilic 
radical traps such as Bu3SnD showed exo selectivity while electrophilic radical traps such 
as [2-(methoxycarbonyl) propenyltributylstannane showed endo selectivity. The stereo 
electronic factor of the tricyclic. Enhancement of the diastereoselectivity with the 
temperature was observed for both the radical allylation and radical deuterization. The 
entropy of the activation plays the role for this stereo chemical outcome at higher 
temperature. 
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Synthesis of the aggregation pheromone of Coconut Rhinoceros Beetle from cane 
sugar 
 
The rhinoceros bettle, Oryctes rhinoceros L. is an important pest of coconut in all coconut 
growing countries including Sri Lanka. Ethyl 4-methyloctanoate has been identified as 
an aggregation pheromone of coconut rhinoceros beetle. 
 
The methods available for the synthesis of ethyl 4-oxopentanoic are laborious and 
expensive. We were interested in developing a synthesis of the pheromone, which could 
be conveniently carried out using cheap raw materials. 
 
The aggregation pheromone was synthesized using cane sugar as starting material. Cane 
sugar was treated with concentrated hydrochloric acid to give 4-oxopentanoc acid 
(laevulinic acid) in 20% yield. Cyclisation of glucose formed from the hydrolysis of cane 
sugar yields furan derivatives whose break up gives formic acid and laevulinic acid. 
Fischer-Speier esterification of laevulnic acid gave ethyl laevulinate in 90% yield.  
 
Witting olefination of ethyl laevulinate with triphenylphosphoniumbutylylide gave the 
ethyl 4-methyl-4-octenoate in 12% yield. In generating the ylide, some of the KH used as 
base reacted with ethyl levulinate to give cyclopentance-1,3-dione as a side product, 
lowering the yield. Hydrogenation of the alkene with hydrogen and palladium-carbon 
catalyst gave the pheromone in racemic from can be used in plant protection without 
resolution. 
 
   


