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inVestit;t;ation of some nit:t-o-maligenin cyclic umidopnosphoJ:othio­

nates with. ~efar~ucc~ tQ thei.t- .cr~mieal 1 b1oobemioa11. 1nsoetic1dalt 

tungioidal. rul(l othii:t" toxiC'ological proporoties besides struct.'"llral 

elug·id~tions bl!' cilomilclll anlllyse.a and spcctroseopic aath.ods. 

At tne outset, in Part - I or this dissertation., a 

genel?'al intr®uetion including ~a.t1cbol1nt!!stflrase atttiv1t1e.s, 

ehoaio t\1 byu~olYsi$1 liMa,. li\1. an.<i Masm spectra of" :st)ne orgsnophos-
. . 

pborus past1c1des h.a.m b(,len pre!lon:teci. Co~mon or trr.(do na.'rtos.1 

chetdo al atl!Uetu:res rmd oth\il' p.t"opet'ties ot• some of" them ha.vo been 

~1 VE!n in Ap,J.;landix ... I 

j.)art ... ll ot this thesis bas boon devoted to a short 

;'eviov descr1bin@ th~ 'Chemict\1.1 b1o-eltemiual.1 insectic1dal1 fungi­

cidal and otb.~ to;dnolo,g;ical. tlrop~t:rtie-s ot r;;al.iganin cyclic phos­

phorus oompoun~s vit.h. ~peaial. eu_pbaG1s on s~itb.1on (2-math.o;ey--4lt. 

J.1312-ban:tod1:o;m,pbosJJnorin-?~suJ.pbide) di$Coverod in 1003 by ?~ot. 

Eto., f'X:'of. Oshima Wld thG;ir co.-workers. Investigations h~ve re. 

ve~ad thmt the biolf)gicsl ootiviti~s of ·theiJG compounds are groatly 

Wluenned by the. ~Aooye11c 3Ubstituenta 011 tho phosphor-us ator41 and 

uJ.so by the aubsti tuants in benz.eno rin.g snd/o~ 1n hetoro-o;volie 

r.1ng. 

It wam reported by lrrot. Illto and tus co-work~rs tbnt 2-

metboo:,r.e-n:t tro-4ii-l1.312 ... bon~odiOltaphospb.ol"in-2-sUlphida ( :rsD-8) wa.s 
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obtained eJ.s a pa~te attel" ~r1f'1cflt:l.on ~at.tgb sU1c1e acrid column 

ci"..l"'Qtllatogvspby and tound to ~~ave about sixty times leas 1nseetic1-

·dal. oot1v1ty ~omparoii to sat:t.thion. HowQVIftr1 it has b$£Ul observa.d 

in tbis laboratory that the netbolW compeund (BD-8) i.s a sc>l1d 

(m.p. 84°0),_ and has about 1.5 - 2 t1mos greatll~r Ol'Wal 1llsectic1dal 

act1v:l:ty to 1'1ar~l.f!t\tt.~ ~qr,iaarm than salithion. Mol1'aovo:r1 tntro-
., ~ .. ' ' 

duc~ion of an amida group ill place of' an alkyl estor group of'ten 

gives orgcu~phospborus estul"s. £tingic1rial1; nematooi(1ml tm(1 otb~r 

td.Qlogical e.ct1Vities. ~b.ere avo ·~any exampl..El13 in l1t0rature which 

. show that sot!le phosphor~i®U!lionate$1 pb.osphoraraides or !)llosprumn­

'U11dam in wb.icil tb.e l)bospho:rus at~ is attac~nad di:.~~ctly to the 

nitrogen atom of ~1 a:.::.in.e o.v- a b.~:tero-oyclie CO'..:Jli)()Wld s~ll as 
· , Cfl'l f.c~o.y> ~ ~v e. W-'l(t- ~~ f~M ~ \n.-~. IJ~ 

pnth@.lumide, ~~lwtldt!34>le "obs<~rvt-at.iona p:ompted us to., tmdertSA:e a 

syst.EoYJlatic '"or-k <»l soo.a nitJr,;::~ ... malig.euiu cyclic atltylam1doghoepruwo­

th1onatos. ~he work embodi.au 1fi. P~t - lil or th.i s tiimswt~J.tiQn. 

is related to th.e :blvestit?:~t1on of' smo ~~alleylaraido-6-ni~o-4ll.l1 J1 

2 .. banzodioxaphoephol'in-2 .... sll1pb1das naving the ~u0r:d. structure (A) 
. s 
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where .:nm • = cycloho:rylnm1do1 morpb.ol1no1 d1eth;vlam1do., dimothyla­

m1do, :t.sopuopTlamido1 py.rrQliditl01 p1por1d1no, o1• nonylao1do group. 

P~t. - III dE)als 11itll tile ttopk related ·ta· tile synth.eg1 s 
tJ.f ~ ~ct:c:... P~P~~cl.oOC..On.~ · 'Ur.... ~e.h..~ 

and struct.uroQ de'J;ermi!~a.tion ,._of tbese compounds have been establi!'JllG~<i 
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. ~ ·l3 31 
by ob.em:tc~~ a.naly$ea1 W t In, Ma$s and '":"'il1 ·· c, ll' - m4a spectral 

da~a. All comPQund.s show common In bands for P-0.0 (alkyl.) t 

P-O..C (at>Y'~) and for ni~ro group. ~hey sho\1 cOfiJ.ilon pal"'ent .molooular 

ion 1n mass srmc era; all coopounds sht)W an <'l® doo to ( 11 - GU) +. 

11:t!otn tba s~uey ot: tllo p~,m 9£)e<ttral <lata. ot tSmto 2-al.koxy/pheno~/ 
. 6 -'>l.{.ho- -4l-l-1.:>'3,...'-- h.IZAAJI> .J:<'c~~..W.2.-;<U.J1..-~~c:le..d 

allt:tlamidoA it ·is t.~airllr evident that 'COO· ch.~ical sbif't d1£ferenca 

. of the proto.tlB HA and fi.B iuore~ses in .gQing trora &.alk<>l<Y to 
\ . . . 

2-alkylamido compOunds,. !»1(1 that thO 2-subs'titu.ent at the same time 

11?9rcu~!!es. in bulk, ~l.d p:t-obably ·apEUlds more time in thEJ eonf'o1mla­

tion with tb.a lf~~1~t ~teric interactions. 2ha etruet1u .. e II appears 

to explain, to a rsa~ontible e:ttant1. the rey~rmal of the Qxpooted 

proton er~raical sbitt Ol!'dar tor tho quasi-axial and quas1-equntorilll 

protons, duo to i;he pos1 tion of tbe magr1~t.icllllY anisotrQpio P • S 

bond t .. elative to tho -CHa- g.Poap 1n the d!oxapbospllor-in ring. 

M 
R/ ""- R;. 

13c: and 
31

P · ~t':li• spootral. da1;a or some ot: these· com­

pounds, the temperatu.re depaUfitant Of J..d m•m SP.OC~a Qf thQ 

It has been observed 
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ot tbe contormars and tb.eir Pu-lative P<lPula~1ons a.ro also VU'itH.i.i 

flUs SU!,e;es~s that the. methylene ,protons (U4A " . H4D) atte not 

oquivatent to ench u~ller, and tho dioX;)tlhom~hor1n ring 1s co:ntorma-· 

tionaJ.ly mobile in SQlut1on. 

All the c<mP!>Wlds show a;ood f'unt;icidal ootiv1t.Y flga.inst· 

!!!.!~tbos.eriu.~ SPP!t· ; tbe 1sopl!'OP1lmllil.flOPhosphorotb1onata 1s tho 

most of'f'active comi1ound, and its in1U.b1toey ~tract i;s #eater tban 

thnt of Hinosan. All c<YAPOUllda have less oral insecticidal ao~ivity 

than salith1on agGinat ·..f·· S&J"-~JPtq.. ~bey Ql"(? less toxic to male 

rats -chan salithion, anrll rlll'e not peytotoxic. ilor all compounds tho 

HFACbE .. bcusenx is m~e 1nb:lb1 ted than the t:bE - blood. 

J!ha ~at$ o£ rUJtali bydvol;vmts is inereased as th& pH 

~ue increases fl1GUJ 7 ~ 7 to lleB5; ~hOi COOij}QUJlc!S CQJlta1niU45 the 
\. ;"!,:.} . . 

dlsu.b:stituted eii1do groups are e=ttroroely resistnnt to hydrolysis 
-

oQ:nparad to other COt1PQWlds b.avitlf~ tl\~ lllonosubst1tute_d amido groups. 

i!hs b1ological acUv1~ies a.r~d otbo"lr data Ju.st.i:fi"J turth$r 

ezara1n.at1on of these phoapb.orotbionatoa ae »utoutial pestio ides. 

' . 


