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Intensive remsareh in the £ield of plant pretestion
and peat contPol bas been going on throughout the world. As
& Yes:lt, wvarious types of pesticides are helng preparsd, asd
tiwir blologioal sotivities are being stulied everyday, of
theas, organophosphorus cospounds is a clase in whioh quite a
large mumber of compounde have besa gyathesised and exasined
as effeotive inmeocticides. Owiag S0 the wide diversity in
their activities, these orgsnophosphorus pestioides have won
spoch-naking popularity for use in fisld ss pote.tial peed
controlling agente,

The work smbodisd in this thesis is related to the
investigation of sone oyolio organspbasphovas compounde with
reference to thelr insecticidal and cheuiocal propertiee,
benides tholr struotural elueidations bty chemical annlyses and
spedatroscopic methola.

At the outast, in Chanter-1i, an iatroductioa of the
organopboephorus posticides has beea pressated. The plonesr
resenrches of Prof, Lohredar in Germeny and of Prof, smunders
in ingland jast prior to the second world sar stisulated s
great deal of advancesent in this fislid, and ly this time
thousands of organophesphorus compounds have besa disocovered,
Substances with s great wvariety of pestiocidal properties have
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besn found amag the organophosphoris ocompounds w#ith insecti~
oidal, acaridioal, nemzatosidal, fungieidal, herdiciial sad
rodentieldal propertiess These organcphospharus sompounds
exhibit warying range of biolegical sotivitiss on the Sarges.
Thus sompounnds with ahort to proloaged residusl aotivity, droad
speotrun inseotioldal aotivity and high selestivity in action
are knowie IXasples of & few Npumtuﬂn compounds of adove
deacriptions are given. ia interesting and by {ar the most
impertant property of the orsencsbosshonmis inseoticides is thelir
antiesterase aotivity. The behavisur of entersses aud their
subgtrate~specifioity a.d ths lohibitory action of orgassphoew
phorus insecticides to the snsyne activisy have bosn disoussed
comprehensively. ihe perslstence or the disanpearanse of thege
compounds in the nedium 1s related to thelr devonposition and
hydrolyaeie and is very important {n view of health hasaxd,
snvironnantal polution, ete, The Mydrolysts of organophosphorus
compounnds and the meohenis: favolved thersia are aleo discuesed,

in 1961, O~tolyl salissain ayoliic phosphate (2-O-tolyloxy-
$8-14 39 2=bensodioxaphosphorin-S=oxide) was discovered as a
biolegically notive mstabolite of phosshate triesters of O-
Cresol (TOQP).
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Chapter-£ of this dissertatsion has besn dsvoted %o &
short review on salizenin oyolis phesphorus esters with speciasl
enphasis on salithion {(E~-uethoxy-4l-1,3s2~-beasodioxaphosphorin-
Seaulphite), sn orgaaoshosphorus insecticide having & uaique
oyelis structure, &iscovered Wy 2rof. i%0 aud hMs co-workers
in 1963, Galisbion, a broad spestrum insectiolilde,; wes commer~
cialized by uunitoms Chemical Go. of Japan in 19&i. 5inee thea
sevoral saligenin arelie phesphorus esters have deen ayathasised
and exanined Loy insectiscidal activity., These ssiers are phon~
~hates, phespharothiolates, phosphoranidaten, phosphonatss and
theiy thionoanalogs. The investigations on activify-structure
relationship of these esters have reveasled that the blological
activities o these compounds are greatly influsnced by the
axocyolic substituente on phosphorus atom and aleo ky subeti~
taeate in benzene nad Reterovayollic rings. ihe speciileity of
saligenin oyolie phosplwrue esters 1ia the dlologionl asdivily
relates to their selectivity in ensyms inhibition. Thsvefore
the compounds have different Sypes of bhicledgioal properties
inoluding inseotioidal, fungieidal, neanatooidal, antiesterase,
syneyglatics systenies and othars.

It has besn reported By £t and 00-workers that R
nethoay~Senitro=ili.1,3, 3-bensod loxaphe sphorin-S-mulphids (AD-3)
was odtained as & paste after purification shrough siliete eaid
solumn chrozstography and found $o hRave about sizty tines less
insectioidal activity compared %0 salithion., Hevever, 1% Mas



{v)

boea observed by us that the BD=8 1u & 20114 (BeDe 54%0) ant
has about 1.0-2 tines greater oral insecticidal sobivily to

ariplansts sssrisaglh then saiithions These obssrvations have
impslled us to undertake a systenatic iaveatizaSion ob some.
S-nitroesaligeain cyclic alkyl/phesayl phosphorothionsdes of
the follo:ing generel formula, whers 2 1a -Olige -Cplge
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~o-Ogllyy ~B-Cgligs =100-Ogflys ~1mo~UgHgy =0 gilg OGHy,
~ugH 00gR, oF ~Ughy {phenyl) groups.

Chaptem-3 of this theosis desls with the work related

to the ayatheelis and structure deteraiaation o. thees goapsunde.
All these ninas oompounds havs been oxazined for alkalians hydwro-

iysin, antiostsrase activity ia husan blood ploma am vwell an
housafly~head preparation and oral toziolity to cookroaches
and rats,

It has been found tims the aethoxy compound shows greater

inseoctiocidal sotivity than salithion and other oofipounds $o
sockroaches; 1so-mropexy homologue shows about 1.0-8 times lees
ineecticidal activity than salisthion; -here as the phancxy |
derivative ie non iaseotioldal, ill couzpounds are leas toaxic
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t0 rats than salithions Iso propoxy ocompound is nost stable
in alkaline hydvrolysiel but all the sonpounds of thias olass
have greater hydrolysis constant vaius than that of ealithion.
It has beesn obsorved that for all oompounds ecgept phenoxy
ane, the acetyloholinesteruse of housefly-head homogenate
(HFAChs) 18 nore lohibited thas that of hunen blo#d ;lasce
(aChi)s the methoxy compound is moat toxio to HFACHKS, dat the
tso=pnropoxy compound is least toxic to wha:.'

ihe structures of sll eonpounds have been established
by chemical analyses, LV, .ase, I3i and 1!1 AR spesotral data.
“ass freagnontation prooesses and the splittings in 1!! 4R
slnal at 5w Dok ppm 0f (/5 ~asthoxy) ethoxy and (/3 -ethoxy)
sthoxy ocompounds are eatirely 4ifferent f{rom thoas of other |
alkoxy corupounds} ether tyne oxygen in exnoyolic side shain
rlays an innortant role in this clase of organo hosphorus

oonanounds,



