
The worSe mebodlmA in thin dieeertetiioii i s related to ths 

investigetioii on soiae nitro/ohloro^jCQiao ealigeain eyelid 

photq^MCMRidothionatee and ph<»i^hor0thi«3Batee with xef ervne^ to 

their eynthesia* ineeetieidalf chemical hr^rolysia* antieholl*' 

neeterwMi eeti^ritieef Meitifiaigal mA otiMur preyMirties beaidoa 

strtaetuce eiucidaticsia by chemioal analysis and speetresecjpie 

fiMtthOdS* 

At ths otstset* in Part •> 2 of this thesis a brief 

introduction of saligenin cycl ic phosphates has been pres«ated 

describing the chemical* bio-«httnieal« inseetleidal« ftragieidal 

and other tt^icological properties with spacial enphasis on 

salithion (2mtmthaKfm4»mt, 3 # 2«4MniBodieKi|̂ liosphori»*2«>8itlphide) 

discovered ta 1963 by Prof* isto* Prof* Oahinta and their co-workera. 

investigations have revealed that tlie biological act iv i t ies c€ 

these coiii>ound8 are greatly influi^vcsed by ttm esccoc^yelic siidbsti-

tiiimats on the phosphorus «t<»n* and also 1^ the wyiatstitiMnts in 

bememie ring and/or in hetoro^cyclie rij^* Tjb» biological act iv i t ies 

c^ these corapoimds n»y be attribeted to the hetero»rii]« involving 

«aol and b«a»yl ester linJutge* The allcylatiogi reaction may be 

responsible for "SHwensyne" inhlbltian and fia»9icidal aet ivitr , 

The phoapherylation reaotlon i s responsible for esterase inhibition, 

«aid jmiii»l toxicity and inseeticidal aetivltqr* ^^ aacoeyolie 

stibstitutmt group affects physical and biological properties by 

virtttwi of i t s electronic and sterie characteristics* nins« methyl** 

phosphorothionate i s useful as an inseetlelde, al1eyl«iiidates have 



(XV) 

systemic ac t i v i ty , ttX)^Xi^iosi>lK>s0thiol.«tos hmvm fuagieiaal aetl irity, 

phttnyl phosplionatos h«v» s n t i f i l a r l t t i aetivilgr* aii^ AXTX i^liesplistes 

ara ncmrotceeic aad hsevst syasirgistie scstiTity* 

Xt was x<^>orted by Frof • Sto ana h i s eo«4rox1e«jr« that 

2««isthN99Q^»6-i4iit««<>»4H»i«3,2«4»«BiS()diQ^ (W&x̂ ) 

was obtainad as a paste after purifieatiofi thiroui^ s iXie ie acid 

colvosn chrGRiatJ&gri^y« and fwm& t o hmm abo«t s i x ^ tlMM Xass 

innaotioidal « : t i v i t y coR|>ared t o salithioii* Howei^r, i t has hmtm 

observed in t h i s laboratory that the imthoKy oospoiaaB^ (Bl>-d) i s a 

s o i i d (n»p« 84^C) and has saaa&t i»S «• 2 times greater oval 

insect io idal a c t i v i t y t o P^rfp^aaeta mrniflglH th« i saXJLthioB 

iHmm, B.K* t D* So, Thesis, CaloKtta University, i 9 t l ) « Tliese 

c^servatioes px̂ ^nspted us to imdartaise a syst^oMfttie invest igat ion 

<m sorae 6*i4iitro/chloro/brcMno saligwain c^sfelio pl^slK>r«BiidQthio» 

nates ma& pho^c^oro^ioaates* 

Ains and cd»JiKttive8 i^ themi present invest igat ion lunre 

been presented in Part «* XX« 

The wozk presented in Part •» XXX of ^ l i s tdiesis i s related 

to the invest igation on sonis 2«Haiiyl«RidoallGeMyte6«aitre/«9aorQ/ 

broino>4H,l,3,S-b«azodioKq;»hospliori»«MUsiilphides having tiie general 

struetore (A)* 



(V) 

s 

P-OR/NR1R2 

X « NOj* C I , 8 r 

Thft «llGGOcy gcoupB are isoprepcaey, lasthGaci' an^ ettusaor 

gixmp»i t l » aXI^Xemide grcnigpe are Pyrsoliaij ie, PiperJUIjU^, 
yL 

2<i»«t}^l>i¥»lperldlfio oaad hexanetl^MMiiniiiio* 

Tm alxyva »Mi«iGe«d eoapoKxada have be«a preiMucd ^ 

eoQdaiisatien e£ the S^nitro/c^lero^rone saligwnia ir l th tha 

cocreapQgtdUUig alkac3r/aI}cyiaBiiaodieh].^rl.^teldieaphor«thioiia(taa« 

fbceapt BD«*33« e l l the eonpovoia* are eryatalllBA aelida* 

The struoture of tha ewapctim^ hmm l»aan AetrnxmimmA hy 

^malctH aaeXirala and Wf, XR, Ma«a# PitR ap^etrai data. 

The ooimxm IR bai^s £or t^» eorapoimds aret 

1000 - 1040 caT* (s> 

123S • 1260 o T ^ (a) 

870 caT^ • 910 o T ^ 

ISIS • 1S2S euT^ (a) 

133S • 1350 oaT^ Ca) 

(a) 

800 - 830 cm • 1 

630 •» 870 - 1 

p*o»G (aiiiari)r 

B»0»C {axyX)| 

aarra* atr« of n l t ro groupi 

ayaw atur* oC aJl%jro group 

P m 6 (Z) 

P • S (XZ) 



(vx) 

Thm coî ouiKSa ahoir pmzmat noloeular lo» (M^) paales in the 

isaaa ipoatra* rrag»eat«tioii by lomm 9i *SH* raaioaX i a iap<Hrtant« 

Coopounaa ahoa ma ion &im to (JH » •SK)'*', m»A i t i a tha hmm paak 

for aona of tha e<3B|>oi3ad« 

Tha asqpariBiantai part en tha biologleal. and Iqrdiroijrtie 

prcjpartiaa o£ tha ooai^omda h«v« t o ha praaentaa i n ^^^andix Z« 

Tha mathaoqr eonpo«»a (BIMI) ahoaa graactar jUiaaetieidai 

» : t i v i t y than that of aal i th ion coidl otiiar CKsai>o«aNSa to raaediaa* 

Tha iaopropoocy dei:lirati*v<a (K}-»S> ahowa aft»oat i»S t i « * a iaaa 

inaaetioidai aet i i r i t^ oomparad t o aai i thian* Tha othar eaHpomda 

are aon^tOKia to ooelcroaKdiaa* For 9lm§»ily « B ^ Qraaahei^ar tha 

mathoKy noBs^cf&ea ia mora aetlipa than aal i th ioni tha m'^hmy and 

iacspropoacy cvm^ovmA have acna inaaetioidal ae t i i r i t r but tha 

toocieitr l» Xmas than that of aaXi^iion and othar eonpounda aza 

non»inaaetieidaI* MX tha e&B^^enm&m are Xaaa tcsdUs to rata ocai|^rad 

to saXithiOB* 

Aoat^Xoholinaataraaa inh ib i t ion data ahohr that BioiMlly 

(BTAChX) and Zabra»f iah (SSFAChX) head iKaaiogaiiata ara nora inhibitad 

t h « i that G£ Ooat n^iola blood (AC3tf!)« 

Tha rata of hydroXyaia of tha oonpomid i a gireatljinf Xtiaaoad 

by tha natitra of tha stibatitnaait a t tha ^'^•poaition of Urn banao* 

dloK^hoipheria r ing* tftian ^im n i t ro gfoap in Him 6«>poaitifl» i a 

rapXaoad by chlorine and broMiaa tha rata of l^fdzoXyaia i a ahaxpXy 

daereaaad* 



Frcm the aatif^lagal a c t i v i ^ stitdtf i t i« dbmmtmA that tim 

<^aoffo and bjmne conpoi»d« h«v« gsteater ftrngieidal activity than thm 

othar eoBpoimd against HaimtnthoiPOgi«|Bi ogyaa .end Pifgicujlayia 

i2E3QyM« Tha inhibitory «f f aet of cdii«?e and bsome coin>oaiid i s 

almost eooiparabla to Hinoaan im easa of £• oryaaa bixt for ^ oryu^ 

tha affaet ia 6*13 tiisaa fp^atar than «d»at i^ Hiaoaaii* 

QŜ R atiad^ raveala l^at tha f«»9ieidal aetiirity of tha 

coê KSKttds ara eorralatad with tha 8tr«Mt»ral inf orsration eootant 

(SZC) and partiticxi ooaffieient (log P) of tlia oQiei>ouada Caqns. 

16a and iab>« Zt i s a^ggaated that ^ a sterac^ydrqphdfrie wUkm-x^ 

moA topology o£ tha molaeule i s a ntsjor datajcminQait for tha anti-

CGupcma& M>»4, BD»5 and t»mQ hacvm bean studied for acuta 

oral toxicity 12^ delayed heurotcacicity in hens* The ethoaqp coopound 

i s most toicie* Perraanant paralysis in legs Is dbiwrved only in 

case o£ ethCBcy conqpoiaid̂  tqpon histopathologieal «e«ainatians* 

degenexmticm and den^lination of th» sc iat ic nerve ia found* Za 

other coRipoiind no paralysis i s observed and tha histopathological 

observation c^ sc iat ic t»zv i s norawl* 

From toxicity stt«3^ of Decis* Ripcord and Hetacid to a 

cc»n»oii h i l l stream fish Dan4.fi fUff̂ r*** ^^ i s coe^liided that Decis 

i s most acutely toxic folloifed by Rĵ poord and Matacid* ^ e acetyl­

cholinesterase inhibition of head horaogeaate i s higlkast in f i sh 

«acposed to Decis and the level o£ inhibition doea not imxeh increase 

lAth laogth oi cccposure peried« 

http://Dan4.fi


(VHS) 

Histopathological lesicms lilce ̂ cilargement of liver eells# 

iracuolatioiis, hypertrophy and necrosi«# wad destruction of ntsclear 

material in tim liver is almost similar in all the pesticide testcid* 

Decis caused hypertropliy of haen^fpoitie tissue and destroyed 

glcmeiruli of the kidney. Histqpathological lesions in thm stomaeh 

is due to the aK;curaulations of the secretory materials^ walarged 

gcblet cells* congested blood oa$}illaries« thickened o^seular 

layer of submucosa and vacuolated epithelial cells; destruction 

of primary and secondary gill lamellae caused respiratory and 

osmoregulatory distress in case of Decis. Similar type of dî iagss 

are also observed in other pesticides but the severity is less 

than that of Decis. 

The biological activities and other data Justify further 

^eamination of the methoxy and isopropoxy conpound as potential 

inseetlcidi and the chloro and brc»̂ > ec«̂ otind as the pot^itial 

fxmgicide. Vfhether the use o£ these cyclic phoqphojcus compounds 

will protect the plants from pests a»d diseases in the field remains 

to be studied. 



(zx) 

Zn ofdar to find out tha ehaanical 8tnietiira«i4bli^09ieal 

aetiirity relatioiiahip in thaiM eompounda i#a h«pa to a^thaaisa 

sar^arai oair ocô pounda in which di££ax«at gxo^ ia to Isa iiMsoxporat^ 

in diffaxwit positions of tha aronatie ring and to imrastigata 

thair biolegieai aotivity* Basidas* stnaetiiral. elueidatiogi in 

regard to tha eoHOlfoiiDaticMi <i£ tha dioaciq^ioqphociii ring f loei 

t^^Msmtuxa dapandant mm. and X»ri^ exar»tal stjmotmza wtmXA 

olarifsr tha clMmicaX stxtietura«aafttifiingaX activity oaediaBiffiR 

(aB^or astarasa inhibition tw ŝhaniffBi) so that thair salM:tiirity 

o£ aetion can ba kn€3im# tharabf iMtlping tts to dasign selactiva 

and biodagx«datoIa potential pastieida* 


