85 Y K 0P s I 8
TR IR R IR R AR T SR AR

Intensgive research in the £ield of piant protection
and post contirol has been going on throughout the world., 4s a
rasult varlous types of pestleidal compounds are being prepared,
and thelr pesticidal, toxicologleal and other propertioes are
being sﬁudiad évéf?ﬁay. Of these, Qrgsnophosphorug coapounds
constitute a class in which guite a Large auaber of coapounds

have been synthesized and sxanined as effective pestieldes.

The work embodied in this dissercation iz related to
the investigation of zome saiigenin cyclic phozphorus coapounds
wilh refereﬁca to their synthesis, insecticldsl aetivity, toxi-
eityy fungicidal aesivity, anﬁicholinés&evase activity and other
propertics begldes siructural elucidatlons by chemical analyses

and gpectroscople methodse

At the outseb, in Part - I of this thesis a general
introduetion ineluding anticholinesterase sctivify and chemical
bydrolysls of some Srpganophosphorus pesticides has been prosented.
Comuon or irade names, cheamical giructures and other properties

of some of them have been given in Appendlx = .-

Bigeovery of saligenin cyclic phosphaie ag & bilologi-
cally aetive mobabolibe of tri-ortho-Solyl phosphate had led to
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_axamgi% sﬁuﬁi@s on gw@mmgﬁ zané other graas?ﬁ&z«s of Hany relle

ted ee;z&gmaﬁém Park IE :ﬁ' Shlsy. @igs&rﬁatﬁ.@i bag hﬁ‘ﬁﬂ devaﬁ&d %:3
& short review -ﬁewri’biag the chemieal, ma-meaaieak,; dnsecticidal,
fungieldal and other toxlcologicsl properties of ssiigenin eyelic
 phosphorus conpounds with specdal emphasis on salithion (Zemethoxy
~4iiu1,3, 2-hanzodloxaphosphorin-gesul phide) discovered in 1963 by
Pro?, Eto, Prof. Oshina and thelr co-woriers. Kxxma%ig&%ians have
revesied that tho blologlednl aebivitie s of these cotpounds are
groatiy inﬁamm@a by the &xmye&:}a subgiituents on the phosphorus
tom, and also by the substituents in benzene ring andfor in
netero-cyelic ring. Tha bioloziest setivities of these eéﬁgamds
may be attribubed tp the mmr@.;amg involving enfol and benayl
oster im%%. Zhe alkylation resetion may be respongitie for
e ensyne® inhiﬁ%ign and f%ici&al w%iviw. Zhe yhdéﬁhﬁz‘if};ﬁ.

tdon resetion is msms:ﬁz};a Sor . estorase inhibition, and anlmal
uax:iei‘fsj and mseﬁﬁuiml petivls, & exocyelde substituend
group affests physical snd blologliesl propeérties by virdue of 1ts
eloctronie and sterie eharacteristics. Thus, m%ﬁy@mwﬁém—
thionate 1s ngeful as an inscofielde, aw:;lazaiﬁa%@é have gystenic
activity, alkylphosphorothiolsbes have fungieidel aotivity,

~ phenyl gﬁas@h&a‘a%é hiave a:s%iﬁiarig}. aetivity, snd aryl phose |

. phatag are neurotoxie and have gynerglastie activivy,.

It uag :?épér%&m by Pﬂéﬁ‘. Bto and his Ms—wmﬁm that’
| Damat ha:q;&niws—%ig-l,ﬁ,ﬁ»ﬁeﬂ% *i@x&;ﬁmsyharm-?.gﬁgméa (BDa8)
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wag obtalned as a phate after purilfication through silieic- apid
column chromatography, and found to have about sizby times less insec.
ticldal activity eocumpared to salithlon (Bte gt al., Botyu Xagakm, 33,
73, 1968). However, it has buen obssrved in this laboratory what the
methoxy compound (BU.B) is a selid Em;g‘ 849C), and has about L. - 2
times preater orsl insectieidal setivity to Reriplaneta gmeprleana
than solithion (Das, B.E., Pesticides, 15, 9 1981). These observa.
tions prompied ug to undertalte a systenabic investigatlon on sone
S-=nltro.saligenin eyclie aliﬁﬂ/phenﬁ/&%ﬂ_‘l@ido phosphorothionastes.

The work presgented inr Part -III of this thesls is related %o
the studies of some Z2-alkoxy/phenoxy/aliylemnido=G-nitroediielydy2«
benzaéioxaghaspm:{mﬁosumhidss having the 'gemrél structure (A} and
(B)s

== ¢ A -nethoxy)ethoxy (Bl.l)
i = ( p =cthoxy)othoxy (1D-2)

O\”
@L/T—OR = nebutoxy (Blet)
0

0N = f-butoxy (BD=7)
A = phenoxy (ID-9)

5 HR, 8y = dimethylanido (BD-13)
Ra

~ o) = pyrrolidino (BD.15)
| NR
0N i :/ 0 ‘ = heptndecylamido (LD-18).

B



condensation of the Senliro-seligenin wiitis the corresponding alkoxy/

{v)

The above mentioned coumpounds have heen prepared by

phenoxy/ alkylanido-dichloridophogphorothionates, and their struece.

vureg have been deternined by IR, mass, WIR gpectra and chemlcal

analysis.
are:
%

1020 - 1050 Ga™
1185 - 1195 Cpmd
920 - 825 Cm L
1515 - 1520 ™%
1340 - 1345 eg™t
800 - 810 Ca~t
650 - 665 Cuo~t

ihe common IR bandg for slkoxy phosphorothionates

PalaC [allkyl);
PuleG Laryl);
PulaC (arylls;
asyne stre of nisro group;

syds 8tr. of nitro group;
P=3 (I
P =g (I@);

For al%ﬁz,rlmam@hésghamthﬁ.mtes’ the eommon IR bands

1010 - 1080 Ca*
1245 - 1250 Cm~l
875 - 880 Cu™r
810 = 820 cu~i
645 - 660 Ca~t
1515 - 1520 Qa3
1340 = 1345 o=t

In this dissertation

- " ¢
has wrongly been typed as Cm™

P=C (alicyl)s

P.0.C (aryl)s

P=DeC (aryl)s

P =3 (I

P=3 (11);

ésym. [ of nitro Eroups
gym. str. of nitro group.

I 4
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Zhe mass fragmentation of Biel and BlaZ2 are substantgally
different from thet of other aliyl phasghnrothi&aates. The baosze
peaks of D=1 and BD-2 arve 57 and 72 respeetively. Wherd as that
of Bla6 anid BU-7 svre 246 and 247 rospectively. The base pealk of
BDel and BU=2 do not contain phosphorus molety. %The compound BD7
shawé botih single ané dagﬁl& hydrogen rearrangem&n%s-w&%h-& O Tati ]

@-ciaavages. The singie hydrogen resryangemcht is obgerved only
in compound B8, #From the above Ilnvestigetion 1% is ¢lewr tha%
the renction nccuring in the mass fragmeniation provesses in Dl
iD-2 and other compounds sre guite different, bud the pradominating
nase fragmentabion process in ED.1 {(and in BD.2) is totally absent
in BD-6., This shows that the presence of other oxygen in the ¢xoe
eyelic ﬁiée chain plays an importsnt role in - mass fragmentation
processes. iherg is a basie differeace in mass {ragmentation proe
vessss of alkyl gaesghgrozhigna%eg and alkylanidophosphorothionates.
In alkylsmi&sgﬂmsghafathianau@q there is no preliminery hydrogen
shi=mfs o sulphur, akuhaugn the direct elénination of SH froam the

molecular ion is observed.

Finally the structures h&Je boen detormined by analysing
she 3 maR specita. It is falriy ovident that the chealeal shilt
differenca of the prolons Hy and iy infthe hotero wing Inereas
ses 1n goinz from Z.alkoxy o a.a&kyiaﬁiéo compoundsy and that the
P.subgtituent at the saus time inereasos in hulk; and probvebly
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spends moPe time in the counforantion with ﬁha least steric intera

aetinng.

The methoxy caﬁpauné shows grester ingectilceidal activity
than salithion and ofher compounds o roachesy the iso-propoxy and
the dimethylamido derivatives show about 1.5 to 2 times less insec-
Sicddal sewivity. Zhe other compounds are alkost none-ingecticidal.

For (rasshoppers the methoxy compound is most aetive,
snpd its inseeticidal activity lsz alunst same with that of sslisthiong
Blu8y Bheld, Blel, D2 and Eb.4 have some insecticidal asctivity,

but other compounds are nokeinsectieldal.

A1l compounds ave less boxle than zalishion to rats; the
methoxy, the iso-propoxy and the dimethylamide compounds have

greater Loxleldy compared to other congoutids.

From the sntifunzal setivity sgludy it is obssrved thab
the iszg-propylamido compound ig the most effective compound asgainst
the myeelisl cells of Heluinthosporium Sp.;  Ita-inhibitory
effect is greaser then that of Hinosan., For all compounds the
terneria golanl is Iess than

growth inhibition of the fungus 2
that of Hinosan.

From the wheat zeed germination studies it bag been

4ngted that the. dimethylamido compound ia the only compound which

’
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shows 95 percent geralaation at 500 ppms the other compounds are not

phytotoxic,

From the chamicsl hydrolysis studies of the alkoxy _'
phosphorothionates, i% hag boon obsorved that the is50«propoXxy come
pound is most gtable %o al&:aliﬁe—hydmwsis 5 b_ufc k 1‘ of them have
grodoer ﬁydro}.y&is qpnstzmt v&m than sm‘; of galithion. A satise
factory eorre}.&tﬁ.oné iz found hetween the slkaline hydrolysis rate
constant and Hanmett's electronie ( £ ) as woll as Tafi'y steric

&i’ia) Parauators.

For all phogphorothionates (alkoxy/phenoxy) except the
phenozy derivative, the HFAChE (housefly)ls wore inhibited than
the Chi (blood), the antlacelylcholinesterase activity of the
methoxy compound for HFACHE is greatoest, but tha .anﬁich&liﬁxes-
terase setivity of the isc-propoxy compound for ChE ig least. Here
also g satisfactory correlation is obdalned between the antiacetyl.
cholinesterase petivity (for HFAChE) and Hammett's elecironie
T (& )y Tafylg gherie () ag well as Hansch's hydrophobic (7 )

paransLels.

{nly three compounds (BiebH, BDeld3, £D.]4) have been
gtudied for acuite oral toxicity and delayed neurotoxicity in
hense <fhe dimethylamido compound is most toxie. %he iso-propyla-
rido compound is Least. ?arammené paralysis in legs is observed

iz case of the dimethylwialdo compound only; upon histopathological
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axamimuigns, degemaraﬁien and d@myla»i@n of the .»ciasie nerve are

fmmci.

2he bio] o;,,iezal aptivitioz and other daba jasia.’if‘y further
émim tion of the isu-ﬁm@*flmﬁda gcmgemxm a8 ga%‘;@m a.}. ﬁmgxmda,
:mﬁ ?’::ma Bebhoxy as well mg ulw m{)-.@mww c:mzagaum%s as ,s;m..m;«al
ingsnticide, Yhetheor mc«a wee of these cge’z,.a.z phogshorus compounds
will pm%c:; the ;{Ala:z{'.s' from ?iﬁé‘%ﬁ and diseass in the field remains

o be stufied,





