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ABSTRACT

In order to design more effective synthetic fungicides, it is necessary to
analyze the three dimensional structure of these compounds and if pos-
sible the receptor molecule. The structures of these compounds can be
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obtained by X-ray diffraction method in crystalline form and they will
invariably be similar to their structuresin solution. Crystal and molecular
structure of 1-(4-chlorophenoxy) 3,3-dimethyl-1-H(1,2,4 triazole-1-Y-1)-2-
butanoneis given in figure 2. The composition of these crystals are con-
firmed by comparing the infra-red spectra of the two components. The
unit cell parametersa= 8. 16(10)A b=16. 81(3)A c=22.05(2)A. The space
group isdetermined to be P2, /n. The measured density is 1.291ug/cm?® and

calculated density is 1.295ug/cm®,
© 2008 Trade Sciencelnc. - INDIA

EXPERIMENTAL

First grow thecrystals of existingfungicidsavail-
ableand synthesizetheir derivativesinlab. Thedeter-
mination of structura perturbationinfungicidederiva:
tivesand comparison of theresult of their molecular
association with other receptor Sitesby X-Ray crystal-
lography techniqueswill bedone. Inparald withthese
structural studies, spectroscopic studiescarried out on
them. Thegoal isthentotietogether the structural and
spectroscopic studies to have more comprehensive
account of the precise shape of these molecules, the
non-covaent interactionwhich arelikely tobeinvolved
in and the changesintroduced in mol ecular geometry
and el ectronic structure of these compoundsasaresult
of their mol ecul ar associ ation with other compounds.

Thuswe study the structure of variety of such com-
poundsand correlatetheir sructurewith biological ac-
tivity, sothat more safer and effectivefungicidesat rea-
sonable pricecan bedevel oped. Inthat particular fun-
gicide 1-(4-chlorophenoxy)3,3-dimethyl-1-H(1,2,4
triazole-1-Y-1)-2-butanone sample synthesized by
Meiser at research center of Bayer A G in Wuppertal
Elerfeld, West Germany whichwasinitialy tested un-
der thecode Bay MEB 6467.. Crystd|lization wasdone
by dow evaporation from asol ution of cyclohaxenone
at 287°K temp.The crystals obtained were white and
rectangular in shape. The unit cell parameterswerede-
termined by automatic computerized 4-circled Enraf-
Nonius CAD-4 Diffractometer. The preiminary infor-
mation about crystal isgivenin TABEL 1.

Data collection and Structure Solution: Thethree
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TABLE1

Preliminary Crystal data
1-(4-chlorophenoxy) 3, 3-
dimethyl-1-H(1,2,4 triazole-1-

Y-1)-2-butanone

Chemical name

Chemical formula Cis His CIN3 O,
System Monoclinic
Space P2:/n
A 8.16260(10)A
B 16.8106(3)A
C 22.0520(2)A
a 90(2)°
B 92.37(1)°
v 90(2)°
Y, 3023.35A°
Dm 1.291ug/cm®
Dc 1.295ug/cm®
Mw 293.75
Z 8

CAD-4 Enraf-Nonius 4-circlec

Mode of data collection automatic diffractometer

Structure solution SHELXS-97
Structure refinement SHELXL-97
Mode of data collection ®-20
MMokar) 71073A
No. of reflections measured 20912
No. of uniquereflections 7542
Tempo crystal during data o
collection 03°K
Thetarange 1.52-29.48°
absorption coefficient 257mm*
Lp correction Applied
Absorption correction Not applied

dimensiona intensity datawere collected on acomput-
erized automatic 4-circle CAD-4 Enraf-Nonious
diffractometer using graphite filtered MoKa. (A)
radiation’s at Deptt. of Biophysics AIIMS, New Delhi.
Temperature of crystal during data collection was
303°K. All the data were corrected for lorentz and
polarization effect, but no absorption correction were
aoplied.

Three standard reflection were measured where h
various-7to 11, K from-21to 21 and | from -26 to
28. Thetotal number of reflectionswere 20912, out of
which uniquereflection were 7542. Eachintengty mea-
surement involved in ascan over thereflection peak, a
back ground measurement at each end of thescanrange
and measurement of the peek height. Thestructurewas
solved using SHEL XS- program for crystal structure
solution. Thecrystal ismonoclinic having space group
P2, /n

—= Fyll Peper

TABLE 2: Fractional coor dinatesof non-hydr ogen atomsand
theequivalent isotropic thermal parameter with standard
deviationsin parenthesis

Atom X y z U(eq)
CI(1A) -80(1) 6330(1) 1095(1) 90(1)
0O(1A) 3916(2) 3437(1) 1028(1) 51(2)
0(2A) 5953(2) 2041(1) 1004(1) 64(1)
N(1A) 3876(2) 2622(1)  1898(1) 46(1)
N(2A) 3675(3) 2790(1) 2494 (1) 61(1)
N(3A) 2306(3) 1670(1) 2225(1) 80(1)
C(1A)  3027(2) 4131(1) 1087(1)  41(1)
C(2A) 2635(3)  4468(1) 1634(1) 50(1)
C(3A) 1691 (3) 5156(1) 1636(1) 55(1)
C(4A) 1145(3) 5488(1) 1097(1) 53(1)
C(5A) 1556(3)  5156(1) 551(1) 55(1)
C(6A) 2495(3)  4480(1) 544(1) 51(1)
C(7A) 4853(2) 3134(1) 1535(1) 42(1)
C(8A) 3040(3) 1958(1) 1753(1) 69(1)
C(9A) 2750(4) 2195(2) 2656(1) 74(1)
C(10A) 6245(3) 2685(1) 1217(1) 46(1)
C(11A)  7866(3) 3113(1) 1179(1) 57(1)
C(12A)  8705(3) 3096(2) 1812(1) 80(1)
C(13A)  7585(4)  3982(2) 977(1) 80(1)
C(14A) 8935(4)  2690(2) 725(2) 103(1)
Cl(1B) 60(1)  1302(1) 4111(1)  91(1)
0O(1B) -3826(2) 4234(1)  4083(1) 52(1)
O(2B).  -5981(2) 5624(1)  4026(1) 68(1)
N(1B) -3838(2) 4991(1) 3183(1) 44(1)
N(2B) -3753(3) 4827(1) 2583(1) 62(1)
N(3B) -2356(3) 5949(1) 2819(1) 81(1)
C(1B)  -2944(3) 3531(1) 4047(1)  42(1)
C(2B) -2586(3) 3153(1) 3513(1) 48(1)
C(3B) -1673(3) 2461(1) 3536(1) 52(1)
C(48)  -1111(3) 2166(1) 4085(1)  51(1)
C(5B)  -1463(3) 2540(1) 4619(1)  56(1)
C(6B) -2388(3) 3226(1)  4602(1) 51(1)
C(7B)  -4779(2) 4493(1) 3572(1) = 42(1)
C(8B) -2864(4) 5427(2) 2398(1) 76(1)
C(9B) -2984(3) 5653(1)  3310(1) 69(1)
C(10B) -6189(3) 4946(1) 3870(1) 48(1)
C(11B) -7764(3) 4493(1)  3953(1) 63(1)
C(12B)  -8625(4) 4421(2) 3314(1)  94(1)
C(13B) -8879(4) 4958(2) 4347(2) 125(2)
C(14B)  -7432(4) 3657(2) 4187(2)  110(1)
Refinement

The positiona co-ordinates, which were obtained
from SHEL XS 97 and i sotropic temperaturefactors,
were subjected to refinement by SHEL XL refinement
program. After so many cyclesof refinement the R fac-
torsdropped to 0.123. Further refinement of the struc-
turewascarried out with individua san isotropic tem-
peraturefactors of the exponentia form.

-2P A 2[h"2a* "N 2U +.....+2hKa*bxU
reduced R factor to 0.101. The hydrogen atomswere
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fixed at this stage by geometrical considerationsand
werenot refined.

Refinement of the structurewasterminated after
two morecycleswhen dl thedeviationsin parameters
becamemuch smdller than the corresponding estimated
standard derivations. Thefina R vauewas0.0569 for
all 20912 reflectionscollected. Fractiona coordinates
of non-hydrogen atomsand the equivalent isotropic
thermal parameter arelistedinTABLE 2

RESULTSAND DISCUSSION

The perspectiveview of themoleculeand number-
ing schemeisshowninfigure2 and ORTEPdrawingis
showninfigure3.

Theaverage bond distance of C-H is0.95A The
bond lengthsand anglesin the benzenering show regu-
lar featuresin both the molecules. The CI(1A)-C(4A)
and Cl (1 B)-C(4B) distancesare1.733A and 1.738A
‘comparable to other structure’. These distances are
short and thismay be dueto del ocalization of e ectrons
from the benzenerings Thewhole mol ecules appeared
to betwisted and folded and reason may be stacking -
constraint. The bond distances around C(7A) and
C(7B) areusua shorter than singlebond values They
may al so appear to bear apartial double bond charac-
ter. The O(IA)-C(7A) and O(2B)-C(7B) distancesare
1.423(2) A and 1.411(2) A respectively. Thesedistances
do not changesignificantly inamilar structures, despite
variableintermolecular interactionsthroughthem. The
bond distancesin thetriazol ringsare comparableto
corresponding distancesishetrocylicrings 1.339(A).
The average set of data by Spencer are 1.377A and
119° respectively.

Thedimensionsof themethyl groupsare normal
and comparablewith thosein 0-methyl obtusaquinone
and moscaline hydrobromide.

Themoleculeisfound to adopt aconformation such
that thetriazolyl ringisinc neqangleof 72.9(9)° to the
aromatic ring and at an angle of 61.5(9)°1 O(1A),
C(7A) grouping Theresulting arrangement 1ead ap-
proach of the ortho-H, H(2A) to the triazol, atoms
N(1A) and N (2A) suchthat both N....H distances lie
within the sum of the Vander Wallsradii of N and H.
Therewasan accompanying distortion of theexocyclic
anglesat C(1A) withthe C(2A)-C(1A)-O(1A) bond
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Figure 1: 1-(4-Chlor ophenoxy) 3,3-dimethyl-1-H(1,2,4-
triazole-1Y-1)-2butanone
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Figure2: Moleculer numbering schemeof triadimafon

Figure3: ORTEP drawing at 50% probability level

angleof. 124.65(17)° being considerably larger than
thevaluefoundfor O1(A)-C(1A)- C(6A) 114.97(17)°.

Thetriozolyl ringisplanner with C(7A) lying only
0.063(7)A from the mean plane. Although the C(8A)
and C(9A)-N(3A) distancesare somewhat larger than
C(8A)-N(3A) and C(9A)-N(2A), in keep With the
uncharged canonical valanceform. All four C-N dis-
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TABLE 3: Torsion angles[deg] for TRIMEEFON

C(8A)-—N(1A)-—N(2A)-—-C(9A) 12(3)
C(7A)—N(1A)—N(2A)—C(9A) -179.4(2)
C(7A)—O(1A)—C(1A)—C(2A) -16.5(3)
C(7A)----0(1A)—C(1A)—C(6A) 164.77 (17)
O(1A)—C(1A)—C(2A)—C(3A) -178.10 (19)
C(6A)—C(1A)—C(2A)—C(3A) 05 (3)
C(1A)—C(2A)—C(3A) —C(4A) 0.7 (3)
C(2A)---C(3A)—C(4A)----C(5A) -1.5(4)
C(2A) —C(3A)—C(4A)—CI(1A) 178.23 (17)
C(3A)—C(4A)—C(5A)—C(6A) 1.1(3)
CI(1A)—C(4A)—C(5A)—C(6A) -178.63 (17)
C(4A)—C(5A)—C(6A)—C(1A) 0.1(3)
C(2A)—C(1A)---C(6A)---C(5A) -0.9(3)
O(1A)—C(1A)—C(6A)—C(5A) 177.82 (18)
C(1A)—O(1A)—C(7A)—N(1A) 87.8(2)
C(1A)—O(1A)—C(7A)—C(10A) -151.70 (17)
C(8A)—N(1A)—C(7A)—O(1A) 57.8(3)
N(2A)—N(1A)—C(7A)—O(1A) -121.47 (19)
C(8A)—N(1A)—C(7A)—C(10A) -55.5 (3)
N(2A)—N(1A)—C(7A)—C(10A) 125.2 (2)
C(9A)—N(3A)—C(8A) —N(1A) 0.0(3)
N(2A)—N(1A)--C(8A) — N(3A) -0.8(3)
C(7A)—N(1A)—C(8A)—N(3A) 179.9 (2)
N(1A)- -N(2A) - -C(9A)- -N(3A) -1.3(3)
C(8A)—N(3A)—C(9A)—N(2A) 0.8(3)
O(1A)--C(7A)—C(10A)—O(2A) -786(2)
N(1A)—C(7A)—C(10A)—O(2A) 40.4 (3)
O(1A)—C(7A)—C(10A)—C(11A) 99.17 (19)
N(1A)---C(7A)--C(10)A---C(11A) - 141.81 (19)
O(2A) -C(10A)---C (11A)--C(12A) -108.0 (3)
C(7A)—C(10A)—C(11A)—C(12A) 74.3(2)
O(2A)—C(10A) —C(11A)—C(14A) 11.6 (3)
C(7A)—C(10A)—C(11A)---C(14A) -166.0 (2)
O(2A)—C(10A)---C(11A)---C(13A) 132.4(2)
C(7A)—C(10A)---C(11A)---C(13A) -45.2 (2)
C(9B) —N(1B)—N(2B) —C(8B) -12(3)
C(7B)—N(1B)—N(2B) —C(8B) 177.4(2)
C(7B)—O(1B)—C(1B)—C(2B) 16.8 (3)
C(7B)—O(1B)—C(1B)—C(6B) -164.68 (18)
C(6B)—C(1B)—C(2B)—C(3B) 0-4 (3)
O(1B)—C(1B)—C(2B) —C(38) 178.92 (19)
C(1B)—C(2B)—C(3B)—C(4B) -1.1(3)
C(2B)—C(3B)—C(4B)—C(5B) 1.1(3)
C(2B)—C(3B)—C(4B)—C1(1B) -179.17 (16)
C(3B)—C(4B)—C(5B)—C(6B) -0.4(3)
C1(1B)—C(4B)—C(5B)—C(6B) 179.84 (17
C(4B)—C(5B)—C(6B)—C(1B) -0.2(3)
C(2B)—C(1B)—C(6B)—C(5B) 0.2(3)
O(1B)—C(1B)—C(6B)—C(5B) -178.40 (19)
C(1B)—O.(1B)—C(7B)---N(1B) -89.6(2)
C(1B)—O(1B)—C(7B)—C(10B) 149.76 (17)
C(9B)—N(1B)—C(7B)—O(1B) -54.7 (3)
N(2B)—N(1B)—C(7B) —O(1B) 127.01 (19)
C(9B)—N (1B)—C (7B)—C(I0B) 59.3 (3)

tancesare shorter than anormal singlebond (1.47A).

—= Fyll Peper

TheN(1A)-N(2A) bond isalso shorter than anormal
singlebond (1.45A). Thethree atomsbonded to N(1)
areamost co planer with it. Taken together these data
indicate extensive dd ocdlization withinthe hetrocyclic
ring. Themost note worthy feature of the hetrocyclic
ringistheasymmetry of theexocyclicanglesat N(1A)
[130.80°1]. We have observed a similar pattern in re-
lated triazolesystemsand it appear to beafunctionof a
triazolyl ringitsdf rather than theinfluenceof any inter
or intramolecular interactions.

The C(11A), C(10A), C(7A), O(1A), C(1A)
backboneisrather compresad resultinginthemainfrom
the orientation of the tert-butyl group, the C(1 1A)-
C(10A)-C(7A)-O(IA) torsonbeing only 99.17(19)°.
Fromtheleast square planeequation by Blow’s method,
thebenzeneandtriozolyl ringsarepartidly planner snce
the atomic displacements are much less than their
es.d’s.The triozolyl ring is inclined to the aromatic ring
at anangleof 72.9(9)°. Torsion angles calculated are
giveninTABLE 3.

Thuswestudy the structure of variety of such com-
poundsand correlatetheir structurewith biological ac-
tivity, sothat more safer and effectivefungicidesat rea-
sonabl e price can be devel oped.
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