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ORGAROPEOSIQRUS PRETICIDES o  OHIERAL THTRODUCTIOH

1. IHEROUUCEONS

Intensive regearch 4in the field of plant proteetion
and pest conbtrol hag been going on throughout the world. As &
result various types of pesticldal compounds aPs bLelng prepaved,
and theiy pasﬁic:idf«ﬂ., toxicologioal and othed proporties are heing
gtudiod everydaye. OF these, organcphosphorus compoundg constitute
& oiagss in which auite a large number of compounds have been synithes
glzed and emamined as effective pogticides, owing %o their high
activity and blo-degradabllity, their spplicaclon tn agrdeulbure,
publie heglih, and related fields hag baen godng rapidly. Heveral
now compounds of this group are uged for inseeticidaly acarieidal,
nemabocidal, sathelmintie, insect sterilizing, fungleidal, harbieis
dal, rodentloidal ‘and other purposes. “he development of new
phosphorus compounds waa for a long time doninated olumost exoluslveln
by one single guiding prineiple namely the "oyl fule" of
»Sa&maderu'g’a) « The great advencenont in agriculiural p:."ﬂc'sfice,
selentific knowledge of the structure fctivity roletionship and mods
of aetion of @?gmm@hasmmms pegticldas were achieved by the dig.
govery of parathion by Scohrader in 1pdd, Perathion is extremely
Loxie Go maumals ag well as Lo ingeets, MHany lese boxic pesticldes
have been synthesizsd by zlight sbructural modification of paratbdiony

for example, chiorthion (in 1952), fenthion (in 1988) end
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fenitrothlon (4t 1959) verw f’i;zsmvwaﬁ( 3.
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Balathion was dlascovered in 1950 and ciemé’ts@‘h in 109531,
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In 1982, the Peritow resction wasg dlscovered, and many important
viuyi phogphate @sters have been introduced ag praetical pesticldes.
Since thén several new compowunds have been developed and are in

(3)
commereisl use .

8, PRGAROPHOSPHORUS PUNCICINES ¢

'Ehé first studies in which the m‘iﬁrébiglo{;iea&
action of organophosphorus compounds was noted were made as the
h«sgimmg of the 1540's, bub systenatic nvestigations of their
fuhgicidal and bactericidal propertvieg were begun muich 3.&1:913 -6).
It is only roecontly they ﬁaivg been galning importam:e in the cohe

trol of pasthogenic fungi =~ in compapison Lo the heavy metal
fungleidesy the organophosphorus compounds are parvleniarly
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favourable ag regazds to residue problen.

Yhe glnplest organcphosphabe ig trimethyl phosphoroe

thiloante,

' (@2&39),3 » P8

. (7,
It is an effective, selective seil fungicide to contrel Pythdum sp 3.

Irinethyl pm@pu?ggrm;mthm&m appeayr to be useful
for the control of Pythiua gp. i .

(Clighly P8

The fungleidsl aptivity of trialkyl phosphoretetrathloates decreases
with Anereasging chain lLenpbh of the ailyl eroup. Xhose compounds
are bighly speeles seletive in fungleidel activity. — Shus, trie
methyl phosphorothionate g aluost ineffective agalast Bhizootonis,
fugariug, ond Vmﬁé{ggﬁmwc}. On the other hand, an snalogousn
ec@pemd, Dy Vedicihyl Semethyl ;e%gz);pimméiﬁhioaﬁa, is a good fungi-
cide against Rhlrontonia soland . Zhe fungieidal actlvity of

difPersnt other compounds are given belows



Thig 1s & fungicide with mpecific setion against

Fyriculoria oryzae on rice ab 30 - 50 g s.i./1 vater using

800 - 1200 1/hag 1 or 2 az::,;;s};icammé o web gadﬁy in ﬁm nDUrSery,
2 or 3 appiications afber Sransplaating or in ficlds of broadeast
ripe before tillerding has ceased. It is algo effective agminss

Fellieulnris sasattdd and ear blight and is well tolerated by rice

- varieties at effective fungieldal rates. I should mot be used

wishin 10 dayve befipre or nfter an applieabion of | propanil.

ihe nepropyl and Lsopropyl houwolegs hove almost the
mame fungleidsl aetivity es the ethyl ester odifonphos, but the
metlyl and butyl homologs ave much leoss active than the later, The
mﬁmémﬁien of & ehlorin atonm lnte the benzene ring causes a

remackable decrease in fungieidal activity.
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- (Roly, ?3@1@@ .
B= (Cligg Kitazin P
R = Colig Kibazin.

& » Bonzyl dlethy: @hagmmriythﬁ;qlam was Pirst introduced in 1985
a8 & Lungielde under t.):m trade nome Kibazin, but wag replaced in

A6T7 by Lo lsopropyi .‘mm};og Kitezin P for conmercializghiol,

i is{ a gyatepis funglclde umed Lo control Zyrilewlaris
prysae in rice. IL iz applied ab 400 - 600 g A&.’i@- Lag é‘.cﬂ-.) in
'1000 1/ha az soon as the Wiast lesioliz appesrs  One or ¥ sprays
may be neaded, r:ixw:ug the mhd-sprcm,m& 323300, Eiitaz-ixz and |

Cibazin P imaiiai% moi'ta wwmxgly nm mywmal g;trwsh and Lthe spore

f‘@mauﬁ.@n of Pyrioa,. ErAE oryoEs bhan the spore germinablon. Ihus,

they are effcumm curattvﬁy mtiaer Mum pmghylactic.al.w., ‘

En thfs liamawmus aoPies of x‘iia:t.}:yl‘ ég-be'zm;«r.i g;%ids»
ghsrathiolatea, the maximum fungieidel setiviiy is abba nad when
the numbey. of ecsrbon «apwms in the alkyl group iz thres or foure

Zhe dimethyl howkelog hag poor ectivity.. - In the anslogous gerdles,
the phosphorethiolabe esters arve much move effective: thon ¢onNe SPol
ding -phes;;zham@hingm s Phogphorothiolothionato, and phosphate

asbors. Introduetion of subgbitunents gush as ehlorine stom o
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n:!.wa geoup on the hm;zem mng tms i fm e%fee% m 'i:ha inoroasoe
of the fuagicidal mtiwiﬁy.; '

Pymmplma m a Wsﬁe&am fungic‘? de cmxtw&lmg

- " ,;;@wdery mﬂé—wg on a wide range of crops 4t 10 - 20 g &.i./m:a Ly
ami o c@m’—ﬂ;g m’; ﬁﬂa ?@@ g/ha. m txafa h@*‘t} M’wan‘&ive and

‘eumﬁi.m aebzarmy asraimﬁ yovﬁersr mﬂdawa. | it ﬁ.m zahmbed hy
f.‘oliagea sanci. gmeaz aﬁe&s and tmmlamt% wl h&n um ;‘slam; whsn

o ’a;vpliaﬁ to tm ol or a s@ed cﬁ'maﬁ.ng upbaite by mm:s s insue

‘ "i?ﬁ::imt S:*m* M’i’mwm mngicmal asobion wi m& t%za ;olsm‘ﬁ. L
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;- Disalinfos (BokCo 199)s
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Ditalinfos 48 o non-systenic Polisr fungicide with
arotectunt and curative setdvity. It 39 j%;.a;m&i- %o gonbrol powdery
mildey on wxzm&nﬁms {primsrily rosen) and vegaetobles icmwhﬁ;s}
imczezr‘ glans, as vell az under field conditiosgy ab 30 « &0
g ﬁ'i;lﬁﬂ;im'itg on apples (85 « 50 &fisi‘;% 1) =ng serosls (m} w S350
i,g;/ha). i% is alaep used ageinad ﬁﬂm dpspaualds oRk appled ab
37,5 « 100g7100 1. It is idisble to 'ruspet' cerbain apple eulbie
varg, particularly Golden Melicions.

The isopropyl homelog of Ditelinfos has slmllew
Zongieldal setivity bub is sbout three mﬁaa nore toxic o
mannalse ¥he methyl homolog atid the pethylanids snalog are much
iess active in fungicidal spticn. - The sromatic ring is nocossapy
for She fungleidal activity, but any subsbitution on the ring
causes a reanrikable decresss in fungioidel setivity. It Lg intore
 esting to nobe that the fungleidsl astivity of Ditsiinmfos i Loat

by replacing the thiophogphoryl sulfur gbom with an oxygell ATOR
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Fuvbhopmorey i€ the phthalimide-l is not divectly sttached to bhe
phiggphorus bub through an éz‘»-oé%%_ bridge or an oxygen atomr, the

phosphorus ccﬁpoimﬁs ars not fungieddal but dnpecticidal.

Zriamiphos (Hepsyn, Wepgin)s

-

L "-. ' m’mpma da a ﬁ‘m'xricme fezor 9@?: 30ry Mr&w amﬁm}_
and ahws some emwmic aetiviﬁyg 3t alao has systenie ingecti ei..

' d&f&i‘n and ag: rﬁ,eﬁ.ual ‘nrope %mg, E%za‘hsass for poWASPY #hiLdow control
inelude & for apples 25 Zimaie (B Wapa) 200 L avery 10 dg' for
rones 25 godeda (68 wawz?.taimwle)/wﬁ Lo Ab these marmemmﬁmm,

if:: is mn-z;mm.amc and pma«ssent:as no ha.z:arzé o mm w:e. ‘

The. B .anilmﬁ-soa&kgl analogs of Trimaiphos arse algo
aetive as fungieddes. . | | |
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Phaapnommrcin la & natm'ﬂlly oc.em’:m:, phosphonate antiblotic |
regontly discova ::ed by Merck <& Co. Inee XL was inslobted tmm
fermentation hbroths on which WM m wag grown. Jdis
gtrueture was donongbrated by oyvztmais « Ihis new anbibiotic
has a hroud speotrum of setivivy and inhibits lereversibly pyruvato.
uridine dip%spiza—fﬁ-aae%;ylglwesm transferass ln sxtracts of
gran-pogliive and premenogabive &zit;m-orgaziims@ B ¢omparens
favourably with tebraoycline and enlorauphenicol.

Gonen.s
w

It 4s a fungicide to cohbrol rice blast disease,
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it i a fungleids to éan”wg)l rice blast and rice shea%kﬁ Blighte
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it is highly setivs sgainst mycelisl cells, but nol sotive against



spore germinavion. Deing sbgorbed rapidly by the plant, 1t thus
shows a good curabive sotivity for mmy plants infeotad with patho.

genis fungl.

fortain organophosphorus compounds aPe kbown to have
fungleidal aotiviiy. Struetures of some selecbed conpoundsg are

glven helows
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mem are ceorteln reviews on organophosphorus fungleddes .

Fhere 1s an interssting correlation among the alkylating activity,
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thoe inkibitory activity against 'SH ensymsg', and The antifungsl

£33 |
sebivity of some cyelic srgenophosphorus esiers ) 13 nany fungle
- gides e kuown as the inhibitors of 'S engynest 2

e HEACTION Wil CHALIRKGTHRASH:

It 15 generally agcepted thet the organophosphorus
ca’m;ﬁméazis ave toxie heesuse %hey phosphoryiabe vital a.st@imssw,, thus
forming conplexss bthat are olther dvreversible or 4o not resdily
rfaltamm thae amwaexasw), . The enzyms mainly sffected Ls wesgwd Lo
}m wsholineatorase, an onzyme thab plays g vital role in nyrimlysing
agotyieholinc. Zhe resction haﬁa%aen geetyl choline (ACh) and

ﬁiﬁeﬁlimmtmﬁam (ChEH) Snkoz yiam in ﬁhs:‘ee sbazess

" H % i "
w%} 3 HGHy0 = € Gy * ChEK " {CHglg HOpHaO - € ~ Cilp/ChER
: ‘ & L1, ]
amwx Choline . Unzyne Complex

A %mé ptage there im gm equilibriun batvesn the
enzyme and ibs subsbrate oi the one hand aid a complex of the two on
She other, | - o
(CHy) 5 HCRH40 - C » CHy/GhEI——= (CHg) 3 Nigi, 0

Enzyne Conplex ' ﬁ&elim + CHyZelCh dpetylated
2 enzyus

The conplex yilelds choline and avelylated enzyme in
the second stage,
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GiiyC0. B0k " > GIACO0H + ChlH
3
feetylated enzyne feotic seid engyme

The final stage 1p the deacebylatlon in vhiech the acetylated enzyme

is hydrolyssd o give the free enzyme and acebie acid,

The sctive centre of asetylcholinesterase (AChE) is
strucburally couplementary to 1ts substrabte asetyleholine which
conbeins o trimetlyl aumonlum group with a positive cherge on
and sn ester linkage.s — The enzyme's active centre contalns a
‘negatively chargod anionie sito, | wiieh binds the trimethylamwoniua
group, and a relatively "nonespecifie” esteratle sito, which catae
iyzes the hydrolysis of the ester Linkags. In the esterabic slte
there are baszie (blstidine, miciaﬂalg, serineg hydroxyl) end acidio
(tyrosine hydrozylr) groups (fige 1)« She razetion Wetwasn an
organophospliorus coupound and AChE 1s repregented In Fig, 2, uhen
the two chemicals interact there ig e nucleophilico altitack ol the
serine hydroxyl on the phosphorug aton that is aided by the solidic
and basic proups pregent in the esteratic site of the enzyme. Thig
regults In the formation of a Yreversible" complex that fdnally
yields phopphorylated enzyne and nltrgesaligenin, :*s}.ﬁm.dg@cwj 3 2
vogbigated the inhkibition of cholimestorase by parabhion snd related
conpowids and found that the complex did anot show significsnh ravée
sibility. In oLhwer words, ﬁha inhibition of cholinesterasse in this

case followed f£irst order kineties and was bimoleculary l.e.3



Fig. t. Schematuc Mechanism of action of AChE , after Krupka.- :
© . (1)Enzyme- substrale complex in AChE. Y
. . (m)Deacetylation of acetyl— AChE.
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Wherey 5 = bimolagular rate conghand
$ = time 4o ninubew,
I = poinr inhibitor concentraliion,

andy b = persentaze regidusl zetivity

Correlabion wiween the resctivity of a organophiog.

phorus coupound and it@ cholinegberaege fLnhlbltlon, bowever, hag not
bean idealy and Main inﬁmﬁueed‘ a kinetic wrestnent for the resew
tion that takes inbo account the reversidility of the complex., This
reversibillty is depondent on the affinlty of the inhibiting come
pound for the active site of cholinesterase as well as on the rabte
of phiosphorylabion (Fig. 2). Uy ubilising Afferent kinebie methods
the values for Ky (affinity constantly %f { Phosphorylation eefzzzzmut),

. 29 A5)
and &y (bimolecular iahlbitiocn constant) may be debermined ’ .

£f the agelylcoholinesterass ig destroyed, is mwmrar.
sitle boundy or forms a complex from whdeh if is released more
‘slowly Shan under norecl condition, its substrate, acetyleholine,
ig not engily ramoved from the recepbor surface of the munsley This
canses the musclé to be depolariged louger Bhan usugl end givez rise
to several sction potentlaels passing through the musmeles. The re.

sult iz & twitehing of the musele leading vo telanusg and evenbual

L fu'UQ\\,\f)
rzﬂ AUG 1983
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Daraiysis of the muscles. Death in asmusls oocurs as a Lesuli of

asphyzia caused by the parvelyszis of bhe rospivstory nusclos.

4y GHEHICAL INDHOLYSIS:

Since most organophosphorus pesticides hydvelyse their
peraistant and/or appoarance of hydrolysis products may be obtained
from kinetie studles. Hydrolysis rates of Q;iméa comprunds and thelir
" mebabolites sre of interept since chemiecal hydrolysis determines

w&iea%:her or nobt Soxmic regiduses will pergliste  The first.order halfe

lives of some comaon organophosphorug pesticeddes s Beter p3Tie, St
deryincluding sone netabolites are

iﬁglfnlwes of S0 arg&mgmsgpmma pegticlides in G}uil&nOl
(cempe 709¢ pM 6.0, busfer Belution l4) |

Conmpound iza}ﬁgﬁim 5 Counpound 3’iﬂ§;§g§ e
Thimet oxon 53. 5& Homebon-S 38.
Dichlorvos 1.35 Horphothion 18,4
Thinet . 1.786 Paytex 22,4
Trichlowphon . 3.2 Vanidotiion 254
Heearbam 5.9 Hopazon 876
Halaoxon 7.0 Paracxon 85,0
DemetoneS=nothyl 76 Ehlonasin 20.2
Halathion 7.8 Disulfoton 320
Thionazine-oxon B8 Dipminon 37.0

a--.-.p--.gv-COntd
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Zable.l (Contdd)

Lo

Compound Half.life Conpound . Hplfelife

hiourg hourg
Parathion mothyl Badk Bthion 37.5
Fenobhlorphos 104 Parathion 43,0
Azinphog nethylk 10.4¢ Fhenkapion 92,0
Supishion T 1.2 Chiorfenvinphos 03,0
Dimeshoate 12,0 {arbophenotidon 110.0
Shiometon 17,0 ' Dimefox 212,0
Hethyl : Oxy-demoton 17.1 '

Phe hydrolysls rate s depandent upon the chemical
gtrueture and ré-actien conditions such am pi, tempcam%m*g?i }t&m kind
of solvent used, and the exigtence of cabtalytic reagents o+ In
aquecus solution, betwaen %ﬁ'?%:ﬂ range 1 Yo 5 nany Qrgamaphom}horus‘
pesticides are most steble =, and in this renge (pH 1 to §), the
variation in pH of the solution has gmct—ically no effoct on the
hydrolysls rata. Bub ?:he- hydrolysia rate inereasas @a&ply at_p’ﬁ
higher then 7, snd all organophosphorus pesticides are much wore
unatable undor sikaline conditions. Very good digeussions on
ohemical sbructure and hydvoéagzabimty e%lg?ri aus m’ga;mphos@homa
pesticides are given by Nbo and Paush .
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