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ABSTRACT

Thetitle compound, C,_H

22° 20

17171

15.9920(19)A, c=21.448(2)A and Z=4.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Heterocycles bearing nitrogen, sul phur, oxygen
and thiazole moi eties congtitute the core structure of a
number of biologicaly interesting compounds. When
onebiologically activemoleculeislinked to anothe,
theresultant moleculegenerdly hasincreased potency.
Pyrazolederivativesarewell establishedinthelitera-
ture asimportant biologically active heterocyclic com-
pounds. These derivativesarethe subject of many re-
search studiesdueto their wide spread potential bio-
logical activitiessuch asantifungd!™, antagonists?, anti-
inflammatory® and inhibitors of Hsp90“. Numerous
compounds containing pyrazole moiety have been
shown to exhibit pesticidal®™ and herbicida® proper-
ties. Inthis context and asapart of our ongoing re-
search on pyrazolesand ther crysta structures, herein
we report the synthesis and crystal structure of the
titlecompound.

N,OS, was synthesized and the structure was
investigated by X-ray Crystallography and characterised by NMR and IR
spectroscopy. The compound crystallizesin the orthorhombic crystal class
in the space group P2.2 2 with cell parameters a =
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5.4290(3)A, b =

EXPERIMENTAL

Synthesis of 3-(2,5-dimethylphenyl)-1-(4-
methoxyphenyl)-5-(thiophen-2-yl)

A mixture of (Z)-3-(2,5-dimethylphenyl)-1-
(thiophen-2-yl)prop-2-en-1-one(2g, 0.008mol) and 4-
methoxy phenyl hydrazine(1.1g, 0.008moal) in metha-
nol (30ml) wasrefluxed for four hoursthen distilled
completly and poured into water and extracted to
dichloromethane. Thedichloromethanewasdried us-
ing anhydrous sodium sulphate, filtered, distilled
completly, and purified using column chromotography
(hexane: EA) yield = 82% (white colour solid), m.p.=
128° C. Figure 1 representsthe schematic diagram of
themolecule.

Spectral data

IH NMR(400 MHz, DMSO-d,): 5 2.3(s, 3H, -
ArCH3), 2.5(s, 3H, -ArCH3), 3.7(s, 3H,- OCH3),
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6.8 (s,1H,-Ar), 7.2-7.4(m, 7H,-Ar), 7.5(s, 1H, -Ar),
8.0-8.1(m, 2H, -Ar) IR(KBr) cm™: 3563, 1878,
1455, 1297. CHNS: C, 73.26(73.30); H,
5.54(5.59); N, 7.72(7.77); O, 4.38(4.44); S,
8.89(8.90). (m+1): 361.2

CH;

CH3\O/© S

Figurel: Schematic diagram
Crystal structuredetermination

A singlecrystal of thetitle compound with thedi-
mensions0.30 x 0.27 x 0.25 mm was chosen for the
X-ray diffraction study. The datawerecollected ona
DIPLabo Image Plate system equipped with anormal
focus, 3 kW sealed X-ray source (graphite

monochromated MoK o). The crysta to detector dis-
tancewasfixed at 120 mmwith adetector areaof 441
x 240 mm?2. Thirty six frames of data were collected at
room temperature by the oscillation method. Each ex-
posure of theimage platewas set to 400 s. Successive
frameswere scannedin steps of 5? per minutewith an
oscillation range of 5?. Image processing and datare-
duction weredoneusing Denzd™. Thereflectionswere
merged with Scalepack!®. All theframes could bein-
dexed using aorthorhombic | attice. Absorption cor-
rection wasnot applied.

The structure was solved by direct methodsusing
SHELXS- 979, The structure was refined by afull
meatriX |east-squares method with ani sotropictempera:
turefactorsfor non-hydrogen atomsusing SHEL XL -
971, The hydrogen atomswere placed at chemically
acceptable positionsand were alowed torideon the
parent atoms. 239 parameterswererefined with 2809
uniquereflectionswhich saturated theresduastoR1=
0.0514. Thedetailsof the crystal dataand refinement
aregiveninTABLE 1.

TABLE 1: Crystal dataand structurerefinement table.

Empirical formula CHoNL,0S 6 range for data collection 2.55° to 25.02°
Formula weight 360.46 Index ranges -6 <h<5
Temperature 293(2) K -17<k<17
Wavelength 0.71073 A -25<1<25
Crystal system Orthorhombic Reflections collected 4896
Space group P2,2,2, Independent reflections 2809
Cell dimensions a =5.4290(3) Absorption correction None
b = 15.9920(19) A Refinement method Full-matrix |east-squares on F?
c=21448(2) A Data/restraints/parameters 2809/0/239
Volume 1862.1(3) A® Goodness-of-fit on F> 1.090
z 4 Final Rindices R1=0.0514, wR2 = 0.1443
Density(cal culated) 1.286 Mg/m® Rindices (al data) R1 =0.0596, wR2 = 0.1502
Absorption coefficient 0.187 mm™ Extinction coefficient 0.027(5)
Fooo 760 Largest diff. pesk and hole ~ 0.377 and -0.404 e. A
Crystal size 0.30 % 0.27 x 0.25 mm CCDC deposition number 790170

Thefinal atomic coordinates and equivalent ther-
mal parametersfor dl thenon-hydrogen atomsaregiven
inTABLE 2. Thebond lengths and bond angles of al
thenon-hydrogen atomsaregiveninTABLE 3andin
TABLE 4 respectively. Thetorsion anglesof non- hy-
drogen atomsaregivenin TABLE 5. Figure 2 repre-
sentsthe ORTEPdiagram of themoleculewiththermd
elipsoidsdrawn at 50% probability.

RESULTSAND DISCUSSION

Thedihedra anglebetween planesof thiophenring
and pyrazole ring defined by the atoms S7-C6-C10-
C9-C8andN1-N2-C3-C4-C5is39.01(18)?. Theme-
thyl group sub- stituted at C18 position is in
+synperiplanar conformation defined by thedihedrd angle
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TABLE 4: Bond angles(°).

TABLE 2: Atomic coor dinatesand equivalent thermal pa-

rameter sof thenon-hydrogen atoms.

Atoms Angle Atoms Angle
Atom X y z Ueq C5N1-N2  1124(2) Cl11-C12-C13  120.9(3)
N1 0.0691(5) 0.54320(17) 0.28246(11) 0.0516(7) C5-N1-C11  129.0(2) Cl14-C13-C12 119.1(3)
N2 -0.0466(5) 0.57828(17) 0.33240(11) 0.0523(6) N2-N1-C11  1184(2) C15Cl14-017 1155(3)
C3 -0.1028(6) 0.5141(2) 0.36894(14) 0.0510(8) C3-N2-N1 104.6(3) C15-C14-C13  119.7(3)
C4 -0.0254(6) 0.4384(2) 0.34296(14) 0.0538(8) N2-C3-C4  111.4(3) O17-C14-C13 124.8(3)
C5 0.0836(6) 0.4591(2) 0.28692(13) 0.0486(7) N2-C3-C19 117.6(3) C16-C15-Cl4  120.6(3)
C6 0.1896(6) 0.4039(2) 0.23949(14) 0.0536(8) CAC3-C19  1309(3) CI5-C16-Cl1  120.9(3)
S7 0.4516(2) 0.42649(8) 0.19931(6) 0.0879(4) C5C4-C3  1056(3) Cl4-017-Cl8  1187(3)
C8 0.4468(8) 0.3347(3) 0.16114(16) 0.0704(10) NI-C5C4  1060(3) C24-C19-C20 1201(3)
C9 0.2540(8) 0.2876(2) 0.17667(16) 0.0665(10) NLC5C6  1250(3) C24.C19-C3  1182(3)
C10 0.0894(5) 0.32146(18) 0.22253(12) 0.0433(7) CAC5CE  1289(3) C20.C19C3  1216(3)
Cl11 0.1384(6) 0.59643(19) 0.23151(13) 0.0475(7) C5O6CID 12453 CROACH 1226
Cl12 0.3407(7) 0.6470(2) 0.23532(16) 0.0623(9)
C13 04009(7) 07012(2) 0.18705(16) 0.0630(9) C5-Ce-S7 1235@3)  C21-C20-C19  117.1(3)
Cl4 02580(6) 0.7015(2) 0.13395(15) 0.0534(8) C10-C6-S7 112.0(2)  C21-C20-C25  119.6(3)
C15 00607(8) 0.6487(2) 0.12962(15) 0.0649(9) C8-Sr-C6  928(2) C19-C20-C25  1233(3)
C16 00007(6) 0.5973(2) 0.17785(14) 0.0599(9) Co-C8-S7  1126(3) C21-C22-C23  1204(3)
017 0.2969(5) 0.75221(16) 0.08324(11) 0.0714(7) C8-C9-C10  1165(3) C22-C23-C24  117.9(3)
C18 05105(9) 0.8041(3) 0.0823(2) 0.0927(15) C9-C10-C6  106.1(3) C22-C23-C26  121.6(3)
C19 -0.2354(6) 0.5325(2) 0.42865(13) 0.0492(7) C12-C11-C16 1188(3) (C24-C23-C26 120.5(3)
C21 -0.2840(8) 0.5226(2) 0.53845(16) 0.0671(10) C12-C11-N1  121.1(3) C19-C24-C23  121.8(3)
C20 -0.1630(7) 0.4962(2) 0.48527(14) 0.0561(8) C16-C11-N1  120.1(3)
C22 -0.4712(8) 0.5802(3) 0.53707(16) 0.0693(10) TABLE 5: Torsion angles(°).
C23 -05472(7) 0.6144(2) 0.48123(16) 0.0621(9)
C24 -0.4264(6) 0.58937(19) 0.42731(14) 0.0526(8) Atoms Angle Atoms Angle
C25 0.0417(7) 0.4331(2) 0.49054(16) 0.0699(10) C5NI-N2-C3  06(4) N1-C11-C12-C13 -177.1(3)
C26 -0.7548(7) 0.6770(3) 0.4781(2) 0.0804(12)  C11-N1-N2-C3 175.6(3) Cl1-C12-C13-C14 -2.1(6)
N1-N2-C3-C4 -02(4) Cl2-C13-C14-C15  0.0(5)
TABLE 3: Bond lengths(A). N1-N2-C3-C19 -179.6(3) C12-C13-C14-O17 179.6(4)
Atoms Length Atoms Length N2-C3-C4-C5  -0.2(4) 017-C14-C15-C16 -178.1(3)
N1-C5 1.350(4) C12-C13 1.389(5) C19-C3-C4-C5 179.1(3) C13-C14-C15-C16  15(6)
N1-N2 1.362(3) C13-C14 1.378(5) N2-N1-C5-C4  -0.7(4) Cl4-C15-C16-C11  -0.8(6)
N1-C11 1.435(4) C14-C15 1.367(5) C11-N1-C5-C4 -175.0(3) C12-C11-C16-C15 -1.3(5)
N2-C3 1.327(4) C14-017 1.373(4) N2-N1-C5-C6 177.7(3) N1-C11-C16-C15 178.6(3)
C3-C4 1.397(5) C15-C16 1.361(4) Cl11-N1-C5-C6  34(5) C15-C14-017-C18 -175.1(3)
C3-C19 1.498(4) 017-C18 1.426(5) C3-C4-C5N1  06(4) C13-Cl4-017-C18  5.3(5)
C4-C5 1.380(4) C19-C24 1.380(5) C3-C4-C5-C6 -177.8(3) N2-C3-C19-C24  43.3(4)
C5-C6 1.465(4) C19-C20 1.402(4) N1-C5-C6-C10 -141.4(3) C4-C3-C19-C24  -136.0(4)
C6-C10 1.472(5) C21-C22 1.372(6) C4-C5-C6-C10  36.7(5)  N2-C3-C19-C20  -134.0(3)
C6-S7 1.702(3) C21-C20 1.382(5) N1-C5-C6-S7  41.0(5) C4-C3-C19-C20  46.7(5)
S7-C8 1.681(4) C20-C25 1.506(5) C4-C5-C6-S7  -140.9(3) C22-C21-C20-C19  1.5(6)
C8-C9 1.333(6) C22-C23 1.379(5) C5-C6-S7-C8  177.3(3) C22-C21-C20-C25 179.7(3)
C9-C10 1.435(5) C23-C24 1.388(4) Cl0-C6-S7-C8  -0.6(3) C24-C19-C20-C21  -2.5(5)
C11-C12 1.366(5) C23-C26 1.510(6) C6-S7-C8-C9  0.8(3) C3-C19-C20-C21  174.7(3)
C11-C16 1.372(4) S7-C8-C9-C10  -0.7(4) C24-C19-C20-C25 179.4(3)
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Atoms Angle Atoms Angle
C8-C9-C10-C6 0.3(4) C3-C19-C20-C25 -3.4(5)
C5-C6-C10-C9  -177.6(3) C20-C21-C22-C23 0.1(6)
S7-C6-C10-C9 0.3(3) C21-C22-C23-C24 -0.8(5)
C5-N1-C11-C12 -108.7(4) C21-C22-C23-C26 179.2(3)
N2-N1-C11-C12  77.3(4) C20-C19-C24-C23 1.9(5)
C5-N1-C11-C16  71.4(5) C3-C19-C24-C23 -175.3(3)
N2-N1-C11-C16 -102.6(3) C22-C23-C24-C19 -0.2(5)
C26-C23-C24-C19 179.8(3) C16-C11-C12-C13 2.8(6)

vaueof 5.3(5)?or theatomsC13-C14-017-C18. The
methyl group substi- tuted at C25 position is in
+antiperiplanar conformetion defined by thedihedral angle
vaueof 179.7(4)?for aoms C25-C20-C21-C22. The
pyrazoleringisamost planar. TheatomsN1 and N2 of
the pyrazolering deviatefrom Cremer and Popleplane
by -0.004(3) AA and 0.002(3) A respectively. The sul-
phur alominthethiophenring deviatesfrom Cremer and
Pople plane by -0.0049(19) A. The bond length be-
tweentheatomsC5-C6 is 1.465(4) °’A and C3—C19is
1.498(4) A. The lengths show a slight deviation fom the
expected va ue (based onthehybridizations). Thereare
no classic hydrogen bondsinthemolecule.
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