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“he work embodied in this dissertation is related to
the investi,ation of some Chlore saligenin cyclic phosphoranido-
thionatesr with reference to their synthesls, spectral properties,
chemical, biochemical, insecticidal, funqicidal anc¢ other
toxicological properties,

CHAPLER ]

& general introduction of some organophosphorus
pesticices has been srenented, It has been presented to s short
review describing the chemical, biochemical, insecticidal,
fungicidal ané other touxicological properties of saligenin
cyclic phosphorus compounda with sSpecisl emphasis on salithion
( 2amethoxyedial, 3, 2-benzodioxaphosphorin 2esulphice) discovered
in 1963 by Frof, uto, Frof, Cshima anc their co=workars,
Investicetion have revealed that the biological actlvities of
these compounds are greatly iniluenced Ly the exocyclic substituents
on the phosphorus atom,

It was reported by ¥rof, Lto and his co~workers that
2emethoxywboni trosdiie], ) 2-bensodioxaphosphorin 2«sulphide (Bl.8)
was obtained as & paste after purificstion through silicic
soid colwmn chrometography snd found to have about sixty times
less insecticidal activity compared with salithion. Howeverx,
it has bDeen observed in this Laboratory that the methoxy compound



(EbeB) 15 & 80118 (mape84°c) anc has about 1 5=2 times

greater ural insecticidal activity to Zagiplsnets aericans

than salithion andé comperakle activity to gresshoppers {(Qxva
piticuly) » Horeover, introducticn of an asaicde group in place of
an slxylester group often gives orgmmophosphorus esters fungicidal,
nmitocidal and other biclogical activities, TIhere are many
exanples in litersture which show t:huf. some phosphorgnidothionates,
phosphorasmides or phosphonmicdes in which: the phosphorus atom is
atteached directly to the nitrogen atom of an saine or a heterow
wcyclic compound such s phthalimide, imidazole or triazole, have
very good funjicidal activity, These observation prompted us €o
undertske a systematic work on chloro-saligenin cyclic phosphorsnle
dothivnates, The work embodied in Chapter 2 and Chapter 3 of thie
dissertation i3 related to the investigation oi some 2ealkylanidoe
tachlorowdiiel, 3, 2-benzodioxaphoethorin 2e-sulphices having general

structure,
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CHAFLER 2

it deals with the works related ¢o the synthesis
and spectral propertios of ¢hloro saligenin cyclic
phosphoranidothimnstes, The stouctures of these coapounds
have been established by chemicel analysis, W, IR, Hass, °H
R, 3% e ma 212 10 spectral data.

All compounds show commors IR bands
10001020 ﬂ—x(s). Paloic (alkyl)s 12351260 m-lta} ;|ic
880910 ctn"F(s8), Atec (aryl)s 800-330 ex™ >, Pwi{f)y 630=67C ca”  (s),
Pui{i{1) s In mass spactra all compounds show molecular ion
peske (M"Y and (Ms2) T lon posks. In M LHR spectra all of the
compounds have sicr.als at 3 w 4,755,755 pwm for the «liseprotonse

in the dioxaphosphorin ring.

From the uc HMR spectral study O0f Clef, ClLeil, Cield

anc Clel7 4t has been chsrved that the coupling (due to 31 V)
to the Ciiz Cagbon C‘ in the dioxaphosphorin ring changes only
from S.18 Hz in CLel2, 5430 Hz in Clwidq, 5,33 Hz in Cl-6 anc
530 He in CLs17, This probably means that the conformation is
almost the same and this is in accord with the small éifference
in 1% chemical shifts, 66.45 ppm, 66.47 ppm, 66,35 ppm and
66020 pr respectively.

& rom 313&" Lrut sapectrzl stucies it is fairly evicent

that the compounds are stavle in one confonnation,
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CHAVIER 3

it ceals with the works related to the biological
activities sné chemical hydrolysis of soméd 2-alitylamiéoefechloro-
4Hel, 3, 2etensodioxgphosphiorin 2esulphices,

All the compounds have less oral insecticidal activity
than salithion against 2, americmna and Qhrysomays megacephale
except Clwl? compound (2adi, Nel, 6§ IimethylmorpholinoeSechlozoe
w-i.a.i-iapn:ad.tmwm 2espuliphide) which hes similar activity
%0 lﬂl&iﬁi?gﬁ% lews toxic t0 mals rats then salithion
md are not phytotaxic, All the chlormealigenin cyclic

phoaghorsmidothioates show very poor mmticholincscersse activity

in blowefly head homogenate sndé gost whole blood, irom the
chemical hydzolysis 1t hes been Okserved that the 6=chlorv
selicenin cyclic phosphorasidothionates are . stable to
slkaline hydarolysis (pil 11,8%5), ihese compounds show very
good inhikbitory eifect on the yrxowth of Fyriculacis QLVZAS?
comperec with that of tHincean they have ¢greater inhibitory effect.

A Qoo¢ correlation is oktalned Letween the pm%
veiugt (20r X QIvz&g ot 72 hrs) enc the Structursl Information
Cunicent (vIC) snd hyérophotic constent (T }e The regression
egquation is
n LlETT = 8,318 SIC + 104464

(& Ce.C70; & 2.260) {(+1.430)

nml2, r=0,78, S m0.19
kc.os (tw - "-3{:‘

P“"Lm



where n 15 the nunber of compounds, 8 1 the stamdard
doviation, r iz the correlaticn coefficient, ¥ i1s the stetistieal

oasure of the significamce of correlaticm,

?rﬁ the sbove eguation it ca be suggested
the follawing

(1) Home of the stexic, Rydrephobic parsmsters alones can
account for the blolegical (mmtifungal) response,

(£4) & combination of two orf more parsmeters i: 2luaya
necege ery incdicating the involvement of more thon one factor

for the bicjogleal activity,

(134) For k. QEYSAA the Tegression squatiom involving pileg
with 1T wmé ~1C provides thes best £i¢t equation which
zuggests that sterigehydrophobic make ywp and topology of the
hiowactivy molecule is s major cdetemminmmt for the bioresponse,

The antifungal activity data justify further examiration
of these rhosphoranidothionates as potential fungicides. lHowever,
thelir practical use in the field to protect plants £from disesces
is yet ¢to Le¢ studied,

Funihem studies on biolegieal actpities of some 6- natno/ binomo

sal{eaem{n eyele phgsphomamido-%ht'oﬂa%es have also heen pnesented.



