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The work embodied in this dissertation is related
to the investigation on some nitro / chloro salicenin cyclic
rhosphoramicothicnates with reference to their synthesis,
sntifungal, insecticidal and anticholinesterasc activities,

toxicity end other properties besicdes structure elucications

by chemical analycsis an¢ spectroscopic methocCs.
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Part I of this dissertaticr, deals with a prief

introccuction tco saligenin cyclic phogohates anc related
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Aime and oujectives of the Dresent investi

have been precented in Part IL.
Bart II1

Part III of thic cissertation is reletec to the
investigation on some Zeclkylewido=C-nitro/chlorc=4ii-1, 3,

v

benzodioxavhos phorin=2-sulprices having the generel structure
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where X = NO,/CL

ané o iz heptacdecylamicdo, sec-kutylamico,

methylamicdo, diisobutylemicdo, dipropyleamico, dipentylamico,

¢ioctylamicdo, dibutylawico, dimethylmorishcelino, heramethyleneimino,

morpholine and dimethylemidoa

“he experimental part on the Lioclogical and

hyorolyitic propertics and U.Ve, IR, #iass anc R spectra of

the compounds ars snovn in the Avoendie.

emicc-6-Hitro/Chloro=4ii-1, 3, 2=

whos horamicothiconate

reaction ¢if the correoc conding
with S5-nitro/chlorc-seligenin. Comcooundcs BL=2Z7 and BL-=30 are

liguid in nature anc¢ the rest are crystalline colids.

(ii) Uhe structures of these c¢yclic chous boranicothionates

. v , . . o A - Ao
have keen estallished by chemical znalysis UV, IR, Mass and TH

NMR spectral data,.
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“he common IR bancs for the compouncs
1010 -~ 1030 cm’l(S), P-0~C (alkyl):
1235 = 1250 cm” ~(VS), #=C=C (aryl)

880 - 920 em™ (8), P-0-C (aryl); |



an-l(“

1515 - 1520 S), @sym. str. of the nitro group;

1 -
1340~1345 cm” “(8}; sym. str. of nitro group; 300-520 cm ,

EF=5(I), €40-660 cm'l. P=5(11) ., Heither of the two P=5 bands

cshows any systematic shifts which reflesct changes in the

.

incductive properties of the substituents, this is not

unexpectec if they do indeed arise from mixed moces.

y , S+
Lhe compounds chow parent molecular ion (M) veaks

in the mass cpectras CLragmentation by loss of 'SH' racdical
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: s ~ 8 5 * N . F - ‘ih g >
is important, Compouncs show an ion cue to (M=SH) , and it

ie the Dbaseepeak for some oL the 1k lamicophosphoranicothion
From the MR spectral data of the 2-alkylemido=C-
nitro/chloro-4ii-1, 3, 2=kenzodicxachosvhorin-Z -sulthices it is
evident that the 2~substituent spends more time in the
conformation with least steric interactions. Several plot
expansions of the phosphoramicdothionates suggest thet the

molecules are prokbably in one conifiorvation. & Dreiding

ecme to have ctable conformation in

]

mocel of the molecules
which one of the methylene proton (Hp) is cuasi-axisl anc
the other (H,) is quasi-equatorial (Structure II)
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1) All the vhosphoramidothionates are almost

@

non-insecticidal against Peripleneta americana. “hey are

-

less toxic to white albino rats than salithion and are not

phytotoxic

(i) ror nitro saligenin cyclic vshogohoramicothionates the
eaceylcholinesterase in blow-£fly heac homogenate (BFaChE) is
more inhibitec than ascetylcholinesterase in goat-klood

plasma (AChE),

( v) The cveclic vhosvhoranidot ionates containing the

cisubstituted amido groups are extremely resistant to alkaline

%

hydrolysis compared to other compounds having the monosubkstituted

amido grouns, When the nitrc group in ihe 6-positicn of the
benzccicxavhes phorin ring is replaced by chlorine the rate

£ hydrolysis is shargly cecreased.

QBAR study shows that the bulkiness of the exocyclic
alkyl amico group p»lays e very important role in alkaline
hycrolysise Greater the size of the alkylamido substituent,
more cstalble the compounds. Compounds ElL-31l and BL-34 are

stable to alkaline hydrolysis.

(W The compoundés show good antifuncel activity acainst

He. oryzae. Lxcellent correlation is obtainecd ketween the



P50 value (for He oryzae at 72 hours) and¢ the Structural
Information Content (5IC) and Partition Co-efficient (log P).

1he regression eguation of seven compounds are given below 3

pEwSO = 4,235 (log F) - 1.319(log E02+ 0e621(0IC) =~ 1,322

(+0.492) (+0.€19) (+ 0.984) (+ 0.410)

where,

n=7, s = 0,221, r = 0,950, F(B 3)cal = 9436,
f

" = 9. .

¥(3,3) (c.cs) B2P 30

flere n iz the nunmbsr of comoouncs, s 18 the

ey

ctanc arc ceviation, r is the correlsation co-efficient, ¥ is

the statistical measure o tho significance of the ecorrelaticn.

e

From the above eguation we can sugcest the following =

(3) None of the eteric, hycroohobic parameters slone can

account for the biclogical (antifungal) response.

{B) A compinaticn of two or more parameters is always
necessary indicating the involvement of more than one factor

for the biological activitye.

(C) For H. oryzae the regression equation involving EDSQ

ot

2 . . o
2ith (log ¥), (8IC), anc (2IC)° provicdes the best statistically

sicnificant equation.s It further suguests that the



stereo-hydrophobic make up and topology of the bio-active

molecule is a major determinant for the bioresponse,

(L) Hydrophobicity plays a very important role in explaining
the antifungal property of the said phosphorcthionates. The
positive co-efficients for parameter (log F) chows that an
increase in hydrophobicity of the exocyclic alkylamico group
may contribute to the sntifungal activity. This may be due
to either by promoting penetration of the molecule intc the
fungus cell or by helping in the formestion of a hydrophobic

tond at the site of actione

(E) Geometry of the molecules too play an important role,

As (SIC) relates to the molecular size, results show that it
plays a decisive role as the size of the alkyalamido substituents
become bulky. We obkserve that lesser the veslue of (SIC),
bulkier the substituent, higher the Cegree of preventive
activity. Since an incubation perio¢ of a few days is
required to determine the preventive activity against H.oryzae
for percentage inhibition test. The test compouné might be
decomposed during the test period and the original preventive
activity could be recduced. It is observed from our hycdrolysis
experiments that the bulkier the substituent, the more

é¢ifficult would ke the degradation. So antifungal activity



may be related to the chemical stability. It may be further
stated that BD=31 anc BED-34 beth of which have cyclic

alkylamido groups have very good antifungel activitye

So we can conclude that higher the value of (5IC)
and lower the value of (log F), the more will be the

stability anc hence antifungal activity against H.oryzaee.

(vid) “The antifungal activity c¢ata justify further examination
of these phosphoramidothionates as potential fungicidese.
However their nractical use in the fielde to protect wlants

from diseases is vet to be studied.



