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ABSTRACT

blight on corn and wheat. It is very often used in combination with other
fungicides such as Thiram or captan.Carboxin (alternative name Uniroyal
D735, DCMO), was discovered and developed by Uniroyal International
Division of Uniroyal Inc.USA under thetrade name Vitavax.Chemicaly itis
5,6-dihydro-2-methyl-1,4- oxathiin-3-caboxanlido with the formula
C,H,.,NSO, and molecular weight 235. The activity of fungicidesis inti-
mately related to its chemical structure. Knowledge about the chemical
structure of a chemical is useful for the synthesis of new compounds with
more specific actions and fewer adverse reactions, to increase/decrease the
duration of action of the original drug or to get amore potent compound, to
restrict the action to a specific system of the body and to reduce the ad-
verse reactions, toxicity and other disadvantages associated. We can un-
derstand the basic chemical groupsresponsible for drug action!. Recently
it has been observed that some of the fungicides are loosing their effects.
So analogous compounds can be designed as subgtitute, if their structures
areknown. A rational approach to test these fungicidesisto know the three
dimensional structure of these compounds and macromolecular receptor
sitesaswell astheir molecular complex.
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Fungicidesaretheimportant classof chemicasused
widely for the protection of crops. A systemicfungi-
cideisdefined as systemic fungi toxic compound that
controlsafungus pathogen remote from the point of
application and that can be detected or identified?.
These compounds are absorbed by the plant and get
translocated withinit, thusproviding protection aswell
aseradicating aready established infection. Carboxin
isawhitesolid having 2 crystal structures(in solution
thesecrystd structuresrevert to oneand biologicd tests
have shown no differenceintheir activity)lt hasafaint

odour andisnon- volatile. ltsmelting pointsare 91.5-
92.50°C (A form) and 98.0-100°C (B form). The solu-
bility per 100g in water, methanol, dimethyl sulfoxide,
ethanol, acetone and benzeneis0.017,21,150,11,60
and 15 respectively. The systemic fungicide Carboxin
(5,6-dihydro-2-methyl-1,4-oxathiin-3-carboxanilide)
inhibited oxidation of succinate by membranesprepared
from Micrococcus denitrificans, the K, being 16uM.
Oxycarboxin (5,6-dihydro-2-methyl-1,4-oxathiin-3-
carboxanilide-4,4-dioxide), F831 (5,6-dihydro-2-me-
thyl-1,4-oxathiin-3-carboxanilide-4-oxide), and another
succinateoxidizeinhibitor, 4,4,4-trifluoro-1-(2-thienyl)-
1,3-butanedione (TTB) werelesseffectiveinhibitors of
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succinate oxidation by membranes of M.denitrificans
(31, Oxidetion of other substrates (nicotinamideadenine
dinucleotide, reduced form, d-lactate, |-lactate, malate,
and d,|-a-hydroxybutyrate) wasinhibited to alesser
degree by Carboxin, and format oxidation wasentirely
resistant®. With al substratestested, Oxycarboxin, the
dioxideanaogue of carboxin, waslesseffectivethan
carboxin. Carboxin alsoinhibited dichlorophenol in-
dophenols (DCIP) reductase activities by these mem-
branesinamanner both quditatively and quantitetively
smilar totheinhibition of oxidation of thevarioussub-
gtrates®. Theinhibition of DCIPreductaseactivitiesby
TTB wasquditatively smilar to carboxin, but TTB was
alesseffectiveinhibitor with al substratestested®. The
inhibition of DCIP reductase by carboxin could bere-
lieved by phenazine methosulfate with all substrates
except d-lactatd”. Only dlight inhibition of d-lactate-
stimulated uptake of [*C] glycine by thesemembrane
vesi cleswas seen with carboxin®. Uptake of [C] gly-
cine could be stimulated to varying degreeswith the
other substratestested, but inno casedid carboxin cause
significant inhibition®. Membranes isolated from
M.denitrificansareauseful system for investigating
themechanism of inhibition of & ectrontransport func-
tion by carboxin, and the use of thissystem for evalua-
tionsof carboxin and itsmetabolitesis suggested™®.

EXPERIMENTAL

The X-ray diffraction pattern (XRD) using Philips
PW3040/60 X -ray powder diffractometer isobtained
with Ni-filtered Cu Ko radiation (A=1.54A°) having
voltage40kV and current 100mA™Y, Theinfrared ab-
sorption spectraof the sampleand complexesare mea:
sured at roomtemperature.. Crystallization of Vitavax
is done by slow evaporation from a solution of
cyclohaxenoneat 282°K temp.The crystals obtained
arewhite and rectangular in shape. Thedensity of the
crystal is determined by floatation method at room
temp.The Crystal isplaced in RD bottle with carbon
tetrachloride. Benzeneisadded to the solution until the
crystal floated inthe middle of themixture. Thusthe
crystal and solution are of samedensity and thedensity
of solutionismeasured with Pyknometer. For determi-
nation of structure of the crystal VAX machineusing
SHEL XS-9713 isused. In the beginning al the non-
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hydrogen atom’. are located The coordinates thus ob-
tained arefed to SHEL XL-971*3 for refinement vitavax.

IR spectra

ThelR spectraof dl samplesareperformedat field
between 4000-300 cm™?, along with tentative assign-
ments. Theinfrared spectral, data of legend show a
very strong band at 1673 cmt which may beattributed
to v(C=0) stretching vibration on compl exation aband
at 1673 cnmr? has shifted to lower region 1685-1581
cmt showing carbonyl oxygen areinvolvedin coordi-
nation. Thisisclear evidencefor coordination by car-
bonyl oxygen. Theband dueto v(NH) shift to lower
wave number sideby about 20-30 cm ! inall and this
band becomesweak in complexes suggesting the co-
ordination of nitrogen of v(NH) group. Inaddition,
v(C=N) mode may be coupled with v(C=S) and v
(NQ,) to giveintense band, they were observed at
(1565-1494) cm?, (1249-1128) cm™* and (1534-
1527,1335-1328) cm 114,

Carboxinisrapidly degraded to carboxin sulfoxide
insoil. After seven days, 95% of the parent wasgone
and the sulfoxiderepresented 31 to 45% of theamount
applied®. Minor productsformed were carboxin sul-
fone, hydroxy carboxinand CO,. Carboxin does not
readily absorbto soil (adsorption coefficient lessthan
one). Both parent and sulfoxide are very mobileand
could possibly leach to groundwater(2).In water,
carboxin oxidizesto the sulfoxide and sulfonewithin
seven days(2)™. Thishappensboth under ultraviolet
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light and in the dark(5).Although the distribution pat-
tern of the parent and sulfoxidemetabolitevary, carboxin
issystemicin al speciesof plants studied(5). Plants
grown from treated seed had no carboxin present six
weeksafter emergence. The carboxin sulfoxidefound
inplantscan beeither from the soil or oxidation within
the plant[.
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