The work embodied in this dissertation is related to
the investigation of some bromo/chloro/nitro - saligenin - eyclie
phosphoramidothionates with reference to thelr cbemiéal, biocheni.
cal, insecticidaly funglcidal and otﬁer toxicological properties
besides structare elucidations by'chemical analysis and spectros-

cople methindse

_ In Part « I of thls thesis, a general introduction of
some organophosphorus pesticides including fuhgicidal activities,
antiqholin@st@r&se and hydrolytie properties have been presentéd;
Common or trade names, chemical structures and other properties of

some of them have been given in A@pe&dix 9 1.
PW. I

Part « II of this thesis has been &evoted to a short
review describing the chemical, biochemical, insecticidal, fungicie
dal and other toxicological propertiss of saligehin eyclic phose
phorug compounds with épecial emphagis on salithion (Qemethoxye4i=
1,3,2 benzodioxaphosphorin 2 < sulphide) discovered in 1963 by
Prof. Bto.; Prof. Oshima and their coeworkers. Investigatidns have
revealed that the blologiecal activilies of these compounds are
greately influcnced by the‘exoeyclie substituents‘in benzene ring

" and/or in heterboeyelic ringe.
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It was reportdd by Prof. Eto and his eow.workers that
LMetnory«C=nitro-4i.1,3,2 - benzodioxzaphosphorin 2-sulphide (BD«8)
wag obtained as a paste alter purificabion through silicile zeid
column chroaatography and found to have about sixby times less in-
seebieidal activiﬁy comparsd to salitnion. However, it hasg been
obgerved in this laboratory that the methoxy compound (DD.B) is aﬂ;
solid (meps 84°C), and has ghout l.5 « 2 times graster oral insectie

cidal activity to Periplanaba agericsna thean galithion and compae

rable setivity to grasshoppers (@xya pltiduts).  Horeover, intro-
duction of an amlde group in place of an alkyl ester group often
gives organophosphorus assters fungiecidal, nemabtocidal and other
biological aativitiss.‘ Thﬁge are many sxamples in literature which
show that some phosphoramidothionatesg, phogphoramides or phosphona-
mides in which the phosphorus atom is abtached directly to the nitre-
gen atom of an amine or a heterc-cyclic compound sueh as phthsglamide,
imidazols or triazole, have very good fungleidsl activity. Ihese
obgarvatlon prompted us Lo underiske a systematic work on some
bromo/chloro/nitro - saligeﬂiﬁ eyelic phosphoramidotiilonstes. The
wark embodied in Pari-lil of this digsertation is related to %the
investigation of somes 2 - alkylamida - 6 ~ browo/chlors/nitro-4ii-
1,3,2 =« benzodioxaphosphorin 2 - sulphides having gendral struce

ture (Aj.



vhaere, X = Br or Cl or K,
-NRR = pyrrolidine
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PART LIIX
Chagtel’ - I

Chapter « 1 deals with the works related to
the synthesis and structure determination of the bromo/ehloro sali-
genin < eyclic phosphoramlidothionates. The structures of these
com’pgunﬁs have been established by chemlesl analysis, UV, IR; Mass

and 4 HMR speetral data.

Al coapounds show coumon JR bands s 1000 - 1020
cmf'l(s) P-0-C (alkyl); 1235 -~ 1260 cm"l(s? and 880 ~ 910 em™+ {s),
P-0-C (aryl); 800 - 830 em™t, P = 8 (I); 630 - 670 e+ (s),
P=8 (Il). In mass speetha all the compounds shovw molecular ion
peaks (u*) ang (%&2}* lon. peakse The 1}:71 MR specira of the € «
brome/eiloro « szligenin cyelie phouspicramidothionstes have signals
&t § =2.75 « 5,75 ppm for the -C%«- protons in the dioxaphosphorin
Pinge

i
From the study of the H HMi spegiral dasta of

some 2 - alkoxy/phenoxy/alkylamidp - € « nitro - 48 = 1,3,2 - benzo-



diexaphosphorin 2 « sulphides it is fairly evident tqat‘the chemical
shif't difference of the protons Hy and HB'increésessin going from
e alkoxy tc 2 « alkylamido compounds, and that the 2 « substituent
atvthe same time increases in bulk, and probably spends more itime

in the conformation with the least steric intsractions. The
structure II appears to explain, to a reasonable extent, the re-
versal of the expected proton chemical shift order for the guasi
‘axial and quasi equatorial protons, due to the position of the
mggngtiqally anisotropiec P = S bond relative to the -CHZ- group in

the dioxapheosphorin ringe.
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Cw~ @ad P - NMR spec tra; data oif sgome

'2:,_alkoxy/ph?noxy/alKYlamidd v 6 -« nitro « 4H =« 1,3,2 ~ benzodioxa-
piogpborin 2 -« sulphides, the temperature depeadant g NMR
spectra of 2 - methoxy « 6 « nitro « 4H « 1,3,2 - benzodioxaphos-

phorin 2 - sulphide (BB-8) have been presented. It has been
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observed Lhat as the temperature is varied, the rates of intercon-
veraionS'Of'thé'confbrmﬁrS'are also variede This suggests that the
methylene protons (H . and ﬁ ) are nat equlvalent to eaeh other, and

the dioxapﬁosphorin ring is ccnformationally mobile 'in solution.

Chagter - II

Chapter - Il deals with the works related to the
biologleal aetivities and hydrolytie properiies of some 2 - alkyl -
amido - 6 - bromo/chloro - 4H o 1,3,2 -“benzodioxapﬁosphorin 2 -
sulphides, thie results have been compared with that of the analogous
2 - alkyl:}lamido ~ 6 = nitro « 4 - 1,3,2 - benzodioxaphosphorin
2 « gulphlides synthesized in this laboratory.

All the compounds have less oral insecticidal activity
Shan salithian agamnst P gg__ggggﬁ They are less toxiec to male
rats than salithlog, and are not phytatoxic, ALl ths sgbromo/chloro
saligenin cyeclic phesphogami&othianaﬁes show very poor anticholinese
terase setivity in blow-fly head homogenate and goateblood plasma.
The 6 < bromo/chloro-saligenin cyelie phosphoramidothionates snaw
very good inkibitory effect on the growth of Hﬁlmigthosgorium _;xggg
and Byricularia oryzae; even compared to Hinosan they have greater
inhibitory effecte. . |

Of all ihe'compounds 2 - NN @ ﬁimetnylamido'- 6 =
chloro « 48 « 1,3,2 « benzodioxaphosphorin 2 « sulphide (ChLe4) and
2 « Ny § « Dloetuylamido « 6 « chloro o 4H =« 1,3,2 < benzodioxaphos-

phorin 2 - sulphide (CLe5) a2re most effective agéinst>H. oryzaesy
2 « Ny Ne Diemethyl amido - 6 « bromo - 4i « 1,3,2 -benzoaioxaphcgﬁ
pharin 2 - sulpnide {BRe4) is most effective agalnst P.ﬁryzae. From/
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chemical hydrolysis studies it has been obsgerved that the 6 -
ehlora~saligenin’e?elic phosphuoranidothionates are most stable
and the 6 « nitro - saligenin cyclle phosphoramidothionates are
least stabtle to alkeline hydrolysis ab pH 11.85.

fhe biological activities and other data justify
further examination of these phosphoramidothionates as potential

pesticidese



