


Intenmive researgh ia the 1818 of plant protootion
As a remult various types of posticides are being prepared,
- and thelr pestioclidal, toxloologlieal amd sther sropertice
are bein; studlied everyday. Jf theve, orgmwphov)horus
coapounds Ciret deweloped by ~ohrader'd) in verveuy sad
saunders'®) 1n adend cre cue oi tho 208t inyortont clesses
ol pestioidal chestoalse. in sddition to being good
cldes aud aonricides, chesloals .
orovided fungielles, horbidfdes, necatosides cnd defolieatd®.
sxtenatve research ia thic fiold has resullted in the die~
covery of thousands of gonpounds #ith poetioldal sroparties
of m dosorintion. The great sdvancemgt in agriowdltarsl
nractice, sciontifte mowleldss of the atructurc-activity
relationshis and mode ol avtion of orsuoohosphorus jyesti
oldee uers aoi:iewd by Sl dlsoovery of sarathion Wy Sohredse
ia 1984,
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7arathica is extrenely taxic $0 zemals o8 well as to
inopato. iy less toxie pestioides heave bosn ayutineised
by alisht atrustaral sodification of pammtbion for oxessle,
ahlorthion (in 3062), Zenthion (1o 1358) aud Jouitrothien
(1n 1969) were d1scoverssd,
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“Amiatnlon was dlsoovered ia 1960 and deneton ia 138d.

g _OCyH4g5C2H5
(CHz0) P- SCH-COOCaHS (Cons0).P-OC2
CH,CoOCoH5S
alath demeton -0
Mol inion

in 1362, the "eriow reactiosu was diseovered, and nany
insertant vinyl «honashate esters have besn introduced as
sractionl nestioldsas. Uince thon seversl now comounde bave
boew devolopsd nud are in commersial use'S’. Joiwa or trade
oanse, chemdoal struciures aad other proserties »f soveral
orom ochasharus postioides have been ziven in ipseadix-X .

it is geeraily aoccepied that the orgacnbosphorns
G¥oi'e are toile boosuse they phashorylate vital sstera~
ses, thus formiag oornlexes that ares either Lrreversible or
40 not rendily release Lthe Wiﬁ)* The easyne mainly
alfeoted is soocented 1o be cholinczsterase, a: anayns that
nisys 8 vital rale ia hydrolysing socetyloholine. The reastion
betuessn acetylcholine (Ach) and cholinosterase (Chill) taies
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Acelyicholine Enzyme COMP

At thio etage thove 1o n. ejullibeins tetuees tho onayme
and 1%e substrate » The oud haod ond s ovelax 38 the 90
on tho othor,.
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The final stase is the dsesetylation mnm:émﬁsa the
acetylated enayre is hydrolyeed to sive the froa enayas and
nowtis anid.

ihe antive cuater of acetyloholiasstorase (AGRE)
is stmusturally oompleasatary So its sudstrate scolyl~
oholing shich contaius o teimethyl sassalius SHup with &
soaiitive charge oa & and sn ester ihe cosyme's
aotive conter ooutains & asgetively charged aalonle site,
whiieh binds the trimothylasaonlun 3rour, aad o rolatively
“nopssooifie” ssteratie aite, which oatalyses the hydrolysis
of the ester liikagss. lu Lhe osteratic aite there are besie
{miatidine 1rmidasole’s gseriae hyaroxyl, and acidic (tyresise
hydroxyll sroups (74ge 1)le “he reastion betusen jarnsmon
aad A0h: ie resrescnted in 4g. 2. sheu the wio chenioals
fatersot there is a aucleophilio attaok 21 the seriae hydwo-
Zyl on the phos dorus aton that is sided by e acidiec and
baaic oroups rresent ia the esteratio alte of tho soRyma.
ihis results ia the foraation of & “reversible® coaplas that
s1ar1age’® iavestisated the fanibition of eholiuceterade
W parsthion and related eoapounds and Lound that the eonnlex
414 snt sbow sisniflionut reversibiiity. ia othor words, the
inhibition of oholinesternoe in this case Sollowed Iired-
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whare £ » dimoleodar rate sonobant,
t = tine in mlnutes,
1 = 20lap inhibitor concentration,
andy b = porcentags residual astivity.

WOrreLation betioee: the reactiviiy of & orgnudnhos~
shoras coaJsotad asd its cholinentorsse inhiblitixe, hosever,
has not bomn ideal, s.d .iala'®/ introdused s alastic treat-
waat for the resdtion that taces lilo sceount the reversi-
birity ol tiw oxsloke Jbie roversibliity is de>codeat o
the alllaldty of tiw luhibitdag coupound Jor ths adtive agite
of ehnlinegterase as vell a8 oo the rnite o phoeshorylation
{75e 2)e By utilising different 2instisc aethode the wvalues
tor By {afflalty constant)y kK, (nhosrhorylntion mwtaa‘g} .
and kg {Mmoleomlar inhibition constanti may be deternined .

1£ the gostylotnlicesternoee lo desiroyed, lo irrever-
sibly bound, or fymes a oomlex fron uhieh 1t iz reloased
aome slowly tha: under sorasl o wditioas, ite subatrate,
acesylcholine, 1o uot eanily reswed {ra the rocoptor surinoe
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al the "necla. This osuoss the susclse 19 he Aesslarised
louger then seus) aad 7ives ripe to several setion wisstials
paBe iy throudh the rmscle. “he resuld is a teitehing ol the
mascle lsading to tetamme and eveatusl paralyois of the
masole, Death in nmymls ooours ap a reeult ol asplyzis
caused by the saralysis of respiratoly sustless

vince nost orismwophdsshorus puesticides Rydrolyse
thalr nerpiotence sad/or aopearsace hydrolysic »rodusts aay
ba abtalned fyom . inctic etudless liydrolysis rates of these
oonpoun’e nad their netabrlites zre of inlerest since chaie
oal hyadmlysis Ao shether or not to:ie residuse will
poreiat. The Cirst-grder hnlieilves of ae COIG OTIHRAO~

,‘{Wf—utc

Thinet omn GebO Lenetoo~g 1wt
™ .chl orves 130 Hdorphothisn 1deh
{ontdee
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The lyirolyois mate is derondent vpon the chesionl

styucture and reanctioa omdlitions sueh a8 i, teoporatw

the -ind of solvent used, nut the existence 38 ontalysie
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3)‘ in apoocus sslation, dotween the LA pange 1 to
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8 neay orsmiophosvhorus resticides are oot M&‘a}c and
in ts rasse (HE 1 to 8), the variation in pH of the solu~
tiocn hee proctically nc offect oo the hydrolysis rates Hut
the hydroligeie rate iLaoreasss ateesly at pl hisher then 7,
ad all segauophoschorus pesticlides are nuch moXe unstabdle
under alkaline oouditions. Very so0d4 dlsouscions oo obesieal
ptrugtare and hydmlissbity of warious or@gnopinephoras
~ootictden are sives by tb¥ana remet'?l,

The I2 speetom—-struciure eorrelations of orgasephoo
shorua oonpounds have bean glives by several W‘%wc
1008 were furaished by Jeyrick and Thoasa'’’ and Wy
sm‘m} o Those were besed on relotively few oonpounds. Oy
1386 Thomne and th"u’ ware able % otart mbilishiag
correlations bassd oo data fyxom 2300 and by 1970
those wmm"w) woro able to npublish argacophoashovas
group frequencsy oorrelations based on data fron over 4000
copounds. Thores'’® has receatly revised all the exieting
sorrelstions in the 1i bt of dase Lron HEOV organophosshorus
coapounds. A8 @ result of this, ihosas' ! has teeu sbie %o
devnstrato that by aystenie applications of the correlations,
it is posaibla to doduce o great deal of sthe structure of an
A ot tho bamis of the IR

apeotyun. Oy ths enplication of the correlations siven Wy
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Pable-II {Contdes)

2D ‘Anksd
| 1450-1428 o™ (m)

so usefal esrrelstioas.

& hosphores-iitroges :Ankes
- 1665-370 ™t

o S v i

it aouid bo stated ot mow that ool all of shese
sorrelations are of oAl VaAlue, sad that, whilet cauy of
thoa are based apon the emaminotions of large auaber of
connonie, othore are ouly very toatative somrelntiscs baoed
an o few sonounds or on conpounda of a Lindted tyooe The
basia of oneh of theose worrelatisas hes bee. woll Aeoussed

. re gorrelations of orgaaeslne-
phorae oonpound have doesn given Yty several mm‘m'ﬁ)a
Sabad ot 81397 2.8 ietsh ot a1'%%) reported the i1l speetra
af sxw orgasoyhoaphate lLavestieides in Cily < Joupliang
oouetacts wid oherdonl ahifts of s:a8 oothyl and otlyl substi-
tuted orgencshosshnte lassoticlides are givea ia Table-LI1 and



Table-IV. Zopr oonpounds,
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P8 1o the rocion 3 = Sed %0 3e¥ ppa with J(s-Clig) =
11 to 18 He. Organonhosphetes i which § aud 3g are both
othyl show rothyl nonks at O« 1.4 nad methylenc poase 3a the
agion D = Sl to felle Ia tils cose, the J{ =Gzl sad J{P-Gig)
griing oastants are U0 aod 10 He. he cho-donl shilte
of mothyY a:d athyl pootoas ne auilte cowarablo, botwoen
axy san~oratalining orgmochoesinte conpounde and thelpy sal fur
analoge, but the eoupling onastants are sxwihiang Mohee Lo
aonpounde “itha v =  boad thas that gith g @ 2z 7 bmde
in may oasos, 1% hop beea sbeerved o further apiltt-

ing 4 both the actigl srotow peaks as woell as selhyleas
Jonite Zable~Iii 4 IV) Lhis hos bess egplsinogd oy Jelth
1438) o thoe btmale of (msnetio woa-egulwiaaco of cethyl
rrotons 4 %o hdoaldsved rotation wrouud one or sore boads of
the osihorns abads

“he olo-trmns isomcrien of sega.o-hoeshorus cossounds
has also bee deteeted By iil. Isomeriss ie found when shoo-
shoraae 1o ottadhody, Yy oxyren or suifary, %o a earbon-oarbon

&% ai
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dourblie bomf. e oln aud trans isoserw ol phosdris and its
sulfur sanlogs ste represanted 4y the torsule (2 and (3}
and their osunling onutsnte and ohe foal shilts are shous
in Tehle-V .

X 1
I COOCH-, <c1+5o IR
CH=0) R \
(Chs >2 \o / | /
/
\c:_:c . C’ =C
/ \\ \
CHz H CHz COOC%
(2) (3)
X =0 or S

- intersating meoulits have been reported fov
shouptozunidate §re soupousds Lo whiok Y is a atiregen
aton. The L opostrun in the ooyl rogion, whan tes uothyl
groupn are sttached t5 the nitrogen exhiiuits a oattem
charagtorisiie of hiandored rotation sround the »artial carbon-
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mmwammww%a‘nmm
oonstant $(22 - & - Gilg)l, althouch loss thes L s, is always

<he mmeBe @pectra of several orgacostos horud peetiocides
have buon rorarted bWy ,-k.mim{w). J37g 2% al ) » Alllw
s &igii and e,

v sigdlloant rewTaseont ol ey hWyarsges stoms
to shosslorus coauootad oxy ens with ihe silxfaostion of sa
ulxyl Sruwn ovonre at the [iret sie; of the Lragiocutation
of trislkyl shosphates' s for sxaole, SPLothyl shosphute
drexiaose with the following osasejultive alinlistian of
tan ottylens “aleculos, ziving fiaally the iatense ook of
g (/e 99)e

. + _ oP(oH)
—CaH _0) P (oH) Cab Colg %
<C2H50>SPO = <C2H\30>2 o2 mle 127
mle 182 mfe 195
~-CaH4

F H
)
’M/e 29
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“he fracnt im /e 1 aleo dessoposes

+ _ + —-CoH p
Cotob O, 4225 Cougobo(n) 2, oPew,

™fe 127 nfe 109 mfe Bl

e the Z wnlety of cooua arpncocshosyhoras ~esticldes,
aww below

5(0)

P— 0—2

RO — (8

is oonplex, the suosoesive roarrangonent-Lragnectation
does ot alwaye give tho final loa %(m}‘(a/c ) or
{m)ﬁgi (o/e 218,

~he base poak ion (we LE? ;| for mevinohos o.d
phos hautdon 1o postulated %o Lc fhrmed by the double hydro-
e Fearroaseant asailonod above.
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T ~+
(Chsp PO)~0-C= CHCOZCHJ L, (CHz0),POH),
CHS |
] 2
mevinphos ™je 127
The rmse spoetru: of sarsoxmon is sinilar to sarathion, ond

thelir base »onx iom /e 109) is srobab

1, T
] +
(c:),usO)ZP——-o ~—@—NOZ ——— 5 CH=0P(O)OH
- Paraoxon mfe 109

P oeoxon 6ied cives relatively ilotease psaks af PMRIIOGSM-
uent frageat loas '{M)g (a/e 93) ead (W) (We ab).
‘nother frasiout ion, e 133 (HO«Oglgdlp Je iy be Lormed
aue to < -glesvage of the moleocular lou sith Rydrogm
rearrangsante

and fanitrothim also sive & fragnemt fon of e 107 ilare~
orTer, thaan nothyl setars, alnoet wil out amedn tim, give
fragent fone of m/e 125, U3, 79, 63 sl 40,
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Tamoxon forne & base pea: lon (w/e 137) whioh &e
found prodably dueh (~-cleawage. iMe tyse of fwacneatation
is /o8t omon with slaost all phoschorus seteors, ineiudiag
OpO=iialkyl phosphates, phosphorothianntes, hosshorothid
lates, phossharodithisates, and alss J-aliyl aliylshosphono-
dithiontes enol a0 fonclos.

CHz 'f‘
) +
(CQ_HSO)ZPO
@ Hso) p,____ /k Chicns),
diazoxon —m/e 137
C2oHs0 s 7+

P““S“@ D

C2H5

Fonofos mfe 110
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meﬁw‘* obasrvod thnt fu onse ol sone phosohere-
thioantes a thions-thislo rearranssucat nay be induced
sluogtron innant bofore ey flssion oeours:

VAR Yl
N N,
/ |

< orgavotcasborun jestioldee haviig & - aliyii«)
boad, B -oleawge at ihe Jealiyl boad Sawes slage very often
%0 lora a relative.y lotauce poak with L8 obargs on the
Z molety. e base ovaxs of aalathion (a/e 1¥3)e shouset
ire 180}, asinshoemettyl (/e 160) earvoohesothion (/e
157), nod kitasin (m/o 91) are all due to the ( -alesvase.
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S C N /
I / CHy-N
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-mje 160
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Kitazin nje s
“a asae oyouwddyy The P eelenvsye 000Is accuusaled with

roarransenents ‘he buse peai of dlsulfoton (/e -i3) a8y be

+
CH,—CH
i 2 G
I
(C2 H50>ZP _ &~ CHp CHy S CH CHg | —s
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S
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s CI {(ohmiionl jonization) sass spootyu of several
asrgauoninashsrue postioldies were also W(@;.
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