
PREFACE 

The thesis entitled "Oxygen heterocycles- Synthesis 

and ~ tudy of the Biological Properties of Compounds Related to 

Prec •Jc enes" embodies the results of investigations carried out 

by the author during the period 20th Sept. 1991 to 31.8.1994, 

in the Jrganic Chemical Laboratories of the University of 

North Bengal, P.O. North Bengal University, Dist Darjeeling, 

Indi J.. The thesis describes the synthesis of some oxygen 

het ero cycles which can be easily conv~rted to precocene - like 

compounds by chemical or bi ol ogi cal processes. The action of 

t h ese c ompound s on the insects Chrysocori s Stolli and also on 

white rat s has been studied and the results have been 

diSC:lSSed in the thesi s. 

A detailed review of the different types of 

pest ic ides, their uses and effect on environment and the 

c urr en t trend s in pesticide design and the accompanying 

p roblems h as been discussed. The need for the design of eco-

friendly pesticides and the ultimate aim of a single 

pestic ide for a single pest has been emphasized. 

Precocenes, naturally occuring Chromenes(15) h ave 

been found to induce precocious metamorphosis in insects. The 

mode of action of these compounds has been well document ed. 
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The following compounds have been synthesised u sing easily 

avaLlab le phenols an d p -keto esters. Some are, as the 

s t r ' l c t u r e s i n d i c a t e , C h r o rna n on e s a nd C o u rna r i n s . i t can b e 

pr e-:: umed that the y may get converted to prec o.: enes in 

b i o l ogical sys tem s . They have used as such in biological 

<:. tudi es. 

7- Me thyl, 3 ,4-Cyclopenteno Coumarin(l), 7-hydroxy 

3 , 4 - C y c l o p en t en o C o u rna r i n ( 3 , an d 7 , 8 - d i h y d r ox y 3 , 4 - C y c l o p en -

t e n c· c o u rna r i n ( 7 ) were prepared from m-cresol resorcinol and 

py r cga ll ol and e th y l Cyclopentenone-2-Carboxylate under acid 

con d itions. Me thy lation of ( 3) and (7) gave the methoxy 

C o u ma r i n s ( 5 ) a nd ( 8 ) . G r i g n a r d r e a c t i on w i t h ex c e s s me t h y l 

rna g n e s i u m i o d i d e g a v e t h e p r e c o c en e an a 1 o g u e s ( 2 ) , ( 4 ) and ( 6 ) 

tho J gh in poor yields. The ve ry high humid conditions in this 

p a rt o f th e country and the non availability in th e laboratory 

o f ~ ry box wa s a handicap. The Chromanone(9) wa s prepared from 

the approp ri a t e phen o l s and dimethyl acrylic ac id. Atte mpted 

pre ~ ara ti on of (10) using Pyrogallol and dimethy l acrylic acid 

gavE a dimer, probably(ll). As we have no 
1H-NMR and 

13c - NMR 

fa ci lit i e s in our 1 abo rat o ry, we had to d ep.end on outside help 

and q uit e oft e n we could not get the spectra in time or the 

re s o lu ti ons we re not good and spectral interpr e t ation leaves 

mu ch to b e des ir ed. 

The main purpos e of the syn thesi s of th e compounds 

was to study their biological propertie s. The insect on which 

we ·> tudi ed the ac tion of the se compounds was only seasonally 

a v ailab l e and we wish we had pursued it a little further. In 

mos t ca ses th e re is a loss of weight reflecting the l es ser in 

t a k £ of f o oct a np in a few instances one or two ins tars were 

m is~ ing indica ting prec ocious metamorphosis. Bu t in general, 
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it was observed that there is delayed metamorpho sis. The 

inseccs took longer time to emerge as adults. 

The recently intoduced non-steroidal contraceptive 

pill, cen tron ( 14) prompted us to examine wheth er coumarin s 

could act as ant ifertility compounds in mammals . We have not 

come ac ross any s uch s tudies. Our preliminary investigation s 

revealed very interesting results. 7-Hydroxy-3, 4-Cycl opent eno 

coumarin wer e test ed on laboratory bred white rats. The 

MeO 
Me 
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camp ou nd s had no effect on f ema 1 e rats but in case of rna 1 e s , 

it was found that there was a decrease in the sperms. Though 

th e an imal s ate a nd mated normally there was no offspring. The 

7-hyd r oxy compound appea r e d to be mo re potent. Further work is 

neces s ary to dra w positive conclusions. 


