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The work embodied 1n this dissertation is related to 

the, investigation of some bromo/cbloro/nitro .. saligenin '""' cyclic 

pt:..~.ospnoramido,thionates with reference to their cheru.ieal., bioohemi~ 

e:a.l, insecticidal., fungicidal and otter toxicological pr.operties 

besides- structure elucidations by chemieal analysis and spect;ros~ 

cop:J.c methods. 

In ga.rt .. I or t.his .thesis, a general introduction of' 

some organopb.osphorus pesticides including fungicidal actit.rities, 

anticholineste~ase and hydrolytic properties have been presented~ 

Common or trade names, chemical structures and other properties of 

some of them have been given ill Appendi~ ~ I. 

P.A«.£ • II 

Pe.rt • II of this thesis has been devoted to a short 

z•eview describing tha cllemical, biochemical, insecticidal, fungici­

dal and other toxicological properti.a s ot saligenin cyclic phos­

ph{)rus compounds with special emphasis· on salitnion (2;-methoxy-4H-

193,2 b~~nz·odioxaphosphorin 2 • slUphide) discovei .. ed in 1963 by 

Prof. Eto., Prof~ Oshima and· theil• co. workers. Investigations nave 

revealed that tb.e biological ac't~ivilies of' these compounds are 

g:reately influenced by the e.xocyclic substituents in benzene ring 

and/or in hetero-cyclic ring. 
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It was reporttid by Prof. Eto and his co-workers that 

2-metho}cy .. 6.-nitro<»41i-l,J,2 - bcnzodioxaphosphorin 2-sul;phida (liD-8) 

was obtained as a paste af-ter purifief,;tion thr.ough .silicic ae:id 

eo:Lumn chro-matography· and f-ound to ~ve about aixtr.f tim.e·s less in­

secticidal activity compat .. -ed to salitbion. However, it has· bean 

observed ill this laboratory that the me thoxy compotmd {BD-8) is a 
- . . ' . 

solid (m.p .• 84°C), and has aJ2<>ut 1..5 - 2 times gr~ate.r oral insecti­

cidal ac-tivity to P;)riplanatfi ame-rig&l,l than salithion and corl!Pa-

rahle activity to gr~sslloppers (~ Qitidutg}._ Moreover, io~cro-

duqt1on of an amide group in place of an alkyl ester group of'ten 

giv~s organopho.sphortls ~sters fungicidal, nematocidal and other 

biologieal a.etivities. Xna~e are many examples in literature which 

show tb.at some phos:phoramidotilionates, ·phosphora.m:tdes or .phosphona­

mid~s in which the phosphorus atom is attached directly to the nitro­

gen atom of an s:nine or a hetero-cyclic compound such as phthalamide, 

imidazole or triazole, have very good fungicidal act.ivity. These 

ob-servation :vrompted us to undertake a systematic worit on .some 

b~,omo/ehloro/nitro ... saligenin cyclic phosphoram!dothionat~s. The 

work embodied 1n Part-III of this dissertation is related to the 

inve.sti~a.tion of sqme 2 - al.kylamido - 6 - bromo/chloro/ni tro-4£1-

1,3,2 .. be.nzodiox:apbosphorin 2 .. sulphides hrlving general struc-

ture (A). 



._J, 

A 

wbere, X= Br or Cl or U~ 
-NRR'= pyrrolidino 

= piperidino 

= m.orpholino 

-· dimethylamido 

= dietby:l.amido 

Chapter - I deals wi·tn the vol'ks related to 

-J.~ the synthesis and structure dete1•mination of th~ bromo/chloro sali-

genin • cyclic phosphoramidothionates. Tne structures of these 

compounds have been e~;-tablisb.ed by cheinica.l allalysis, UV, IR, Mass 
1 

and H IfMR spectral data. 

All compo-unds show common IR bands ; 1000 .. 1020 

cm-1 (s) P•O-C (alkyl); 1235- 1260 cm-1 (s) and 880- 91.0 c.uD.-1 (s), 

~}-, P-0-C (aryl); 800 - 830 cm.-1 , P = S (I); 630 ... 670 cm-1 (s), 

P = s {II). In mass .spactna ell the eompo~ds show moleculr~ ion 
+ 1 

pee.ks 01-t'} and (M+2) ion. peeill:s. Xb.s H B:VJR spec t.ra of the 6 ..., 

b.romo/c~lloro - sclig~n.in cyclic phoaphcramii:t-:Jtb.1Qttat$S have signals 

st o=4.7S ,.,. 5 .. 76 ppm f:or tns -C~- protons in the dioxfiphosphorin 

ring. 

l 
From the study of the Il ::.~t'1lt spec c.rat data of 

some 2 - al.ko.ity-/phe,o.oxy/alkylamido - 6 .. nitro - 4fi .,. 1,3,2 - benzo-
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diaxa.ph.osphorin _2 .• suJ.phides it is fairly evident that the chemical 
I ' 

shift difference of, t;!le protons HA and HB. inere~ses -in going from 

~iZ. allt:o.xy to 2 ~ alkyl ami do_ compounds, and that the 2 .. substituent 

~t the same:_time :i.ncreases_in bUlk; and prol)ably s_pends more time 

in .ttle conformation with th~ least steric interactions~ The 

s~,ructu~e ~I appears to explain, ·to a reasonaple ext~n_t, the re­

VeJ:>s~ o:f the expected proton. chemical shift order for the quasi 

· ~1~1 and qua~1 eq~ato~ial protons, dJl~ to the_ position of the 

mC':gn_~t;!.c_ally anisotrqpic . P = S bond relative to the -CH2- group in 

the dioxa:phospho.rin ring. 

li 

13 31 
C ... a..:.(}.d- · P .. NMR s pee tral. da t;a. of some 

~ -~ al.koxy·/!Jhenoxy/alkylamido oi! 6 - nitro """ 4H - 1,3,2 .. benzodioxa­

phq?phorin 2 · ... sulphide~, t~e temperature dependant 1H NMR 

sp~c-tra of 2 - methoxy .. 6 ... 11itro .- 4H - 1,312 ... benzooioxaphos ... 

phorin 2,. ... sulphide (BD .. s) have been presented., It has been 



(v) 

observed tbat ·as the temperature is varied, the rates of intercon-

. · · · · · ver·sions· of· the· confermer·sf ·are also varied. This suggests that the 

methylene protons (H
4

.l and R48) are not equivalent to _each other, and 

the ·dioxaphosphorin ring is conformationally mobile in .solution. 

(J 

Chapter .. II 
c:: 

Chapter .. II deals with the works relajed to the 

biological activities and hydrolytic properties of some 2 - alkyl -

amido - 6 - bromo/cbloro - 4H c 1,3,2 -·· benzodioxaphosphorin 2 .. 

sUlphides, the resUlts have been compared '"nith tnat of the analogous 

2 • al.kyl.'3 amido ~ 6 - nitro .. 4H - l,3,2 .. benzo'dio:x:aphosphorin 

· 2 .. sUlphides synthesized· 1n this labaratorj'. · 

Al.~ the ~omp<?unds have less oral insecticidal activity 

than sali~hion against l!_. a.mer~a,na. They are less toxic to male 

ra~s than salithion, and ar~ ~ot phytotoxic. All the 6~bromo/chloro 
' ' ~ • I : _,. 

saligenin cyclic phosphoramiclothionates show very poor anticholines-

·terase ,s.etivity 1n hlow-fly bead homogenate and goat-bl.ood plasma. 

The 6 - bromo/chloro-saligenin cyclic ph:osphoramidothionates. show 
' .. 
e ' • 

very gaod inhibitory effect on the growth of Helminthosporium oryzae . .. . . . .,, 

and PYr~cu1aria prYzae i even compared to Hinosan they have grea.ter 

inhibitory effect·. 

~lf all tile compounds 2 - N~N - Dimethylamido - 6 .... · 

chloro • 4H • 1,3,2 .• benzodioxaphosphorin 2 • sulphide (CL-4) and 

2 ~ N, N • Dietnylamido - 6 .;. cbloro .;.. 41i - 1,312 ~ benzodioxaphos-

ph.orin 2 ~ suiphide 
2 • N, N. Diemetbyl 
phorin 2 • sulphide 

(C1..5) are most effective against ~· oryza~ 
amido- Q- bromo- 4H .• 1,3,2 -benzodioxaphos­

the 
(BR.4) is most effective against _! .. 6ryzae. Fromt 
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Qilemical bythrol.ysis studies it has been observed that the a -
cilloro ttaligenin cyclic ·Ji)hosphoramidotb.ionates ar·e mo.st stable 

and tile 6 • nitro - saligenin cyclic pho.sPhoram1dothionat&s are 

least stable to alkaline hydrolysis a·t pH ll..BS • 

The biological activities and other data justify 

further e~amination or thes-e phospt.iO-ramidothionates as potential . 

.Pesticides. 


