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The work embodied in this diaHRat.ion .t.a relaed to t.lw 

imreat:.tvauon of a011e s-tcomo/Oblo.ro/ni t1:0 aaligen.t.n oyclJ.c 

phOaphorard.doth.t.OAatea wi t.h zefenaee -.o their SJ'Iltbeaie, cbeldcel, 

biochemical, insee~tc.t.dal, f\Ulg1cidal 8DCl other \alelc:olog.tcel 

propert..t.ee beaidu atnot.u.r:e eluc.t.da.Uou by cbem.tcal •alysJ.e 

and spac:t.I:OaC':op.t.c •thoda• 

In ChapteZ' 1 of this dlaseneuoa, a brief iDVoductlon 

to saligenin cyclic phosphates and nl.ated compc:J\adll ban been 

preseDtad (P_. I). 

M• anc! objecU'Vell of the pnHDt iml'estigat.tOA baN been 

pnsented in Pan I 1 (Cbepter 1 >. 
Chapter 2 of t.hia diseenauon ia nlaUd ~ the iDftaU• 

gatlon on some 2•al'kylard.ao..a-bromo/chlon/nt.t.ro-tH-11 31 2-

benaodioxapboephortn-2-aulphidee h8Ying the venaral auucau:e A, 

(AJ 

when X • a.-/cl/N~ md the alJcrltanl.do gi'Ovp is i~pJ:Opyladdo, 

aec:-but.ylaldo, ful"fua:ylem.tdo, when x • k/Cl ed Jao-propyl.U&>, 

sec-but.yl.tdo wr.n X • N~. 



fte expezoimeatal part on the bJ.olog.t.cel .ad bydl"olF'!O 

P~• .. 81\owft a t.be AppendiX - x. 
The above -tJ.awd 2•alkyllld~l"OJIO/ohlon/at.~ 

1,3,2-beaaedioxep~.t...a-«<ulpl\idN hWI been ~ - the 

reacuon of the co.a:eapondiag pboaphonmidodicrhlGI'icSothiceatlle with 

1-br:omo/c:hlOI'O/nitl'o ae1101ftirl et. low ......... co-sOc) .ta 

pze._.. of pot.Uai\1!1 cubol.lat.e u dehydro91111 cbloz'.ldlt ..,_._ 

The ~· of theM cyclic: phoapbenrrtJ.dothtoaatea bne 

been eate'bl1she4 bf' chemical •eJ.yaia w, JR, ,.... _. 1H 1GIIl 

spectral de\&. 

All compowada ehow cbaracter1R1e D banda •• p.o..c 

(allcrl), P-0-C (aql), ...... 11-H •••••• 

%ft maee apect.z"a. they ebow pe.U due to parea~ NOleculW 

1cn (K+) aac1 CM- IH)+ iC'.liUe For 6-bi:OIIO aelJ.geniD c:ycl&o pb•pboze­

llll.dothioaat:.ea tr .S (M + 2)+ ion peaka an of almoat. ecpaa.t .tnteui· 

All tbe brom.lfte cCDt.U.Iliag :fr:agmeata elao ehow (fregu ••• +2 )+ ice 

pew. For O.Cbloro conpo•d• (M + 2 )+ iOD peaka an eppzstmat.aly 

CJM~-tbiJ:c! in. intena.t.t.y of the M+ 1oa pea'ka. D's-.-. +2)+ 1• 

pea'ka are al8o neulJ' ~·third 1rl intenait.y of the fn:gme-* 1• 

peata. 

F.-om t.ba 1u RltR apecval 4at.a of the 2-&lJtyl.Udo-e..bl"OJIO/ 

chlon/n.tt.~,s,a-be•oatacaphoapbo&"D-1-a~ i't t• 

eviC!ent ~at. the 2-aubnit.ueft~ apaacs. mon U• ill "-he oonfo&~~a.UCIII 

with 1••• at.erto intorct.J.ou. Seftl'al plot. axp8ft810fte of aaa. 

of the phoepborad~ioaat.ea 8\lVQeat. that. t.he JDOleculea en 

pJ."'O:)61y 1ft oae conf01118tion. A Dniding model of the IIOleG\Ilea 

•••• 1» have a et.eble confonat.ion ill which one of the •t.hrl-



tv) 

proton 01,.) .t.a quaat-axial a"tt5 the oUar CJia) .ta quaa1-equ't0da1 

(~B). 
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All the pboaphortrn.f.dftl'l:l.onatee 8ft almost. ~inaecUc.t.del 

aga:Lns- cockl'oach (f. •&SIR! (LJ.an)). bl..,fly (i. ••Rb!lt) 
end graellhopPer CStt n&lidul.l (Walke~)j. They are lese tw:JX.ic to 

white albino rete than aal.t.t.r·1on and are not. phl"ooUicic t.o vbaa\ 

aeed (l'EiW»>e BPP•) upt;o SOO ppa. 

All the c~O\.'ID&J ehcw very poor •Ucholiaeater- ect.tv.tt:.y 

in blow-fly heeCi hornogeDat:e (BFAC:b£) and .tn vo• whole bloo4 (AC:bl) 

The rate of hydl'olyats of the cc.mpouad8 .ta iftf J.uenced by' 

the naiNd of the substituent at the 6-poeJ.Uon of ~ benaof!l.t.• .. 

pholq;)borin riag. 6-chlOI"' .-4 6-bi'OmO ccftPOUD~ .,. mo~:e rea!at.ent. 

t.o alkaline hydrclya.t.e than that of 6-n.it.ro conpounct.. 

OSAR R\ldy further show that the bulk.taeaa of the exocycUc 

alk.yl-.tdo qJ:'( up playa a wzy ilaportant &"Ole iA alkaliae hydJ:'OlyaJ., 

The c:ompouada ehow good 1nh.tbi to.-y effect. on the growth t1 

H!li&BSbaRirlle OU!!JI compared wit.h ~at. of edtfenvhoe t;hey 

have vnater inh.i.bi tory effect.. 

From OSAR study it .ta found that the •t.t.fuagal activity 

c.~f the conpounda are correlated wit.h the structural .f.ftfcrmauce 

coatent (SIC) and hyCrophobic par .. t.er (11 ). The •p-eaa.t• 

equa.t.cn ia a 



a .a, r • o.&172, a • o.3685, 

Cal r 3,.-7.4290, Thao FJ,.(O.Oif'6•6 

Here n is the ~eJ: of canpowails, • 1a the a-..dud 

~i.UOI'l, .r ta the correlation coefficient. F ia t.be a~at.tsUcal 

•asure of the significance of cornlat.ton. 

Fr:cm t.he above eQ\laUon we can suggea1; the followtaoa 

U.) None of the ateric, hyc.rOphobtc par--.r alone can eccowat 

for the antifungal activity. 

(11) A coat>inatJ.on of two or more p&C'aneter is alwera aeceasuy 

1m~1cet.1ng \he involftment of more tbm one f-=t.o.r for tt. 

antifungal aotivit.y. 

CW) For J1. o;eM the zegnasion equaUon !nvolviftg pa50 w.ttdl 

SIC., 1'1' aad lf 2 provi(•• the beet atatieUcally a.tgnific-* 

equation which suggeau that. st.u.'eo-byd.rophob.tc ma1ce-up ed 

topology of the b!oacUve molecule are the major deteft'd.neu 

for the antifungal acti¥1'-r• 

some of the cozrpc,Uftda have alao been tested for aat:J.fungal 

acUYi t:;y against: f!XI&s»AK'~ 21%!.. The compouacSa show vesy gooCl 

inh.tb.tto.ry effeat on the growth of the funqua .£• OfYIM and their 

effects u:e much r neter than that of edl.fenpboa. 

In Chapter 3, further st.udiea oa ayntheaia, b1olOQtca1 

properties anc chemical hydrolysis of some 6-ni~/chlorolbromo 

saligenin cyclic phoaphoramidot!ionatea have been p~aenbed. the 
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The biological activities and other data juat.J.fy furthel: 

exeminauon of these canrJOUDds as potential fungJ.c1de8. Whether 

the use of these cyclic phosphoRS compoUDda will protect plant:e 

frc•m disease in the field remainS to be stadied. ID order t.o fiDel 

cut the chemical st.ruc1~:ure • biological activity nlatJ.c.nahip in 

the• e~\.llldS we have to ayntbes.tae several new c~'Uftde 1D 

wht.ab different groupe are to be inCorporated in dtffeJ:eDt. pos.lUc 

cf the UC>matic ring. and to investigate their biological activit.] 

Bea1dea, strucwre elucidationa in regard to the confcmat.ion of 

the d1o.xepboaphorin ring f1'01n temperature dependent 1a. 31p aa wej 

u 13c NMR spectr~ and x-ray crystal structure wculd clarify tbe 

chemical structure- esterase inhibition meehan!am so that their 

selectivity of action can be knew~ thereby helping us to design 

selective and biodegradable pesticides. 


