Available online at www.derpharmachemica.com

) — Scholars Research Library r\“a‘ma C6_|

/ Scholars Researc

( / Der Pharma Chemica, 2011, 3 (6):487-493 k’)
(http://derpharmachemica.com/archive.html) |_—W—_|

ISSN 0975-413X
CODEN (USA): PCHHAX

Synthesis, Characterization and Crystal Structure 61-[3,5-Bis(4-
fluorophenyl)-4,5-dihydro-1H-pyrazol-1-yl]propan-1-one

Seranthimata Samshuddin', Badiadka Narayana'*, Zeliha Baktir %, Mehmet Akkurt 2
and Hemmige S. Yathirajan®

!Department of Studies in Chemistry, Mangalore Usitg, Mangalagangotri, Karnataka, India
“Department of Physics, Faculty of Sciences, Erdiymigersity, Kayseri, Turkey
3Department of Studies in Chemistry, University gsbte, Manasagangotri, Mysore, India

ABSTRACT

The title compound, 1-[3,5-bis(4-fluorophenyl)-4lisydro-1H-pyrazol-1-yl]propan-1-one}, is
synthesized by the reaction of 4,4'-difluoro chaked) and hydrazine hydrate in propionic acid.
The synthesized compourg) {s well characterized by IRH-NMR, **C-NMR, LCMS data and
elemental analysis. The proposed structure is &rrttonfirmed by determining its single crystal
XRD data. The compound crystallizes in the moniecpace group P2c, with a = 9.9470 (1)
A, b =14.7200 (2) A, c = 12.7390 (2) A= 122.0700(4)°, V = 1580.61 (4)°AZ = 4, S = 0.95,
R[F? > 26(F?)] = 0.085, wR(F) = 0.247. The pyrazole ring adopts an envelopef@onation
and makes the dihedral angles of 2.8(2) and 81°9(Bspectively, with the two fluoro-
substituted benzene rings. The dihedral angle latwiee two fluoro-substituted benzene rings is
79.6(3)°. The crystal packing is stabilized by C—®i.hydrogen bonds, forming zigzag C(7)
chains along [001].

Keywords: 4,4'-Difluoro chalcone, Pyrazoline derivative, Gafsstructure, C—H...O Hydrogen
bonds.

INTRODUCTION

Pyrazolines are well-known nitrogen-containing fmembered heterocyclic compounds having
various pharmaceutical applications. In particutliey are used as antitumor, antibacterial,
antifungal, antiviral, antiparasitic, anti-tuberauland insecticidal agents [1-3]. Some of these
compounds have also anti-inflammatory, anti-diahethaesthetic and analgesic properties [4-6].
In addition, pyrazolines have played a crucial parthe development of theory in heterocyclic

chemistry and also used extensively in organiclegis [7]. In view of the importance of

pyrazoline derivatives and in continuation of owrkvon synthesis of various derivatives of 4,4'-
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diflouro chalcone [8-16], the title compoun@) (is synthesized and its crystal structure is
reported here.

MATERIALS AND METHODS

Melting point was taken in open capillary tube avas uncorrected. The purity of the compound
was confirmed by thin layer chromatography usingd{esilica gel 60 F254 coated aluminium
plates. IR spectrum was recorded on Shimadzu-FhfRired spectrometer in KBr (mmax in
cm ™). 'H (400 MHz) NMR spectrum was recorded on a BrukBt¥A400 spectrometer, with 5
mm PABBO BB -1H TUBES and”C (100 MHz) NMR spectrum was recorded for
approximately 0.03 M solutions in DMSQ-dt 100 MHz with TMS as internal standard. LCMS
was obtained using Agilent 1200 series LC and Miass zQ spectrometer. Elemental analysis
was carried out by using VARIO EL-IIl (Elementar #gsensysteme GmBH).

Synthesis of 1-[3,5-Bis(4-fluorophenyl)-4,5-dihydrel H-pyrazol-1-yl]propan-1-one

A mixture of 4,4'-difluoro chalconé (2.44 g, 0.01 mol) and hydrazine hydrate (0.5 01
mol) in 25 ml propionic acid was refluxed for 8 The reaction mixture was cooled and poured
into 50 ml ice-cold water. The precipitate was ecied by filtration and purified by
recrystallization from ethanol. The pale-yellow dkdike crystals were grown from DMF by
slow evaporation method and yield of the compouad 83%.

Melting point: 104-106 °C.

IR (KBr): vmax (cm?), 3078 (Ar-H), 2960, 2937, 2873 (C-H aliphatich58 (C=0), 1602, 1512
(C=C aromatic), 1222 (C-F).

'H NMR (400 MHz, DMSO-g): 8/ppm, 1.02 (t, 3H, Ck), 2.67-2.74(q, 2H, COCH, 3.10-3.16
(dd, 1H, CH-Ha, Jag =18.13 Hz, dx = 4.37 Hz), 3.79-3.86 (dd, 1H, GiHig Jsa =18.13 Hz, g
=11.97 Hz), 5.52-5.56 (dd, 1H, pyrazoline 5C-kk 3 11.79, ja = 4.38 Hz), 7.11-7.84(m, 8H,
Ar-H).

13C NMR (100 MHz, DMSO-g): 5/ppm, 8.94 (CH), 26.91 (C-4 of pyrazole), 41.88 (C-5 of
pyrazole), 59.02 (Ch), 115.25 (d), 115.72 (d), 127.53 (q), 128.93 (38.61 (d), 153.15,
160.08, 162.02 (d), 164.94, 170.85 (C=0).

LCMS: m/z= 314.9 (M).

Elemental analysis: Calculated foggH:6 F:N2O, C, 68.78%, H, 5.13%, N, 8.91%; Found: C,
68.76%, H, 5.16%, N, 8.87%.

X-ray Data Collection and Structure Refinement

A suitable crystal was selected for structure dei@ation by single-crystal X-ray diffraction.
Diffraction data collection was performed on a Rig&-AXIS RAPID-S diffractomer equipped
with a MoKa radiation A = 0.71073 A) at 294(2) K. The data were procesasing
CrystalClear. An empirical absorption correctiorsvegplied using XABS2 [25].
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A summary of the experimental details for compo@nd given in Table 1The structure was
solved by direct methods using SIR-97 [26]. H atomese placed in their calculated positions
(C—H = 0.93-0.98 A) and refined using a riding modéh Uiso(H) = 1.2 or 1.5(C). Owing

to the poor diffraction quality of the crystal, thatio of observed to unique reflections is low
(?53%). The structure was refined by full-matrixdeaquares with SHELX-97 [27], refining on
F.

RESULTS AND DISCUSSION

One of the most convenient method for the synthekipyrazolines is the reaction ofp-
unsaturated ketones with hydrazine hydrate anddésvatives. The title compound)(is
synthesized by the reaction of 4,4'-difluoro chakdl) with hydrazine hydrate in propionic acid
under reflux condition [17].

Scheme 1. Synthesis of 1-[3,5-bis(4-fluorophenyl)s4dihydro-1H-pyrazol-1-yl]propan-1-one.
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The purity of the compound is checked by singlet§idC, and the compound is characterized
on the basis of spectral data (IR, NMR and LCMS) alemental analysis. Spectral data of the
synthesized compoun® is in full agreement with its proposed structure.the IR spectrum
absorption bands at 2960, 2937, 2873 cane due to aliphatic CH groups and an absorption
band at 1658 crhis due to carbonyl group. fH-NMR spectrum, the signals of the respective
protons of the title compound are verified on thsib of their chemical shifts, multiplicities, and
coupling constants. The formation of pyrazolinegria confirmed by the appearance of ABX
system if*H NMR due to geminal-vicinal coupling between protéhsand H at C-4 and K at
C-5. Ha which appeared as doublet of doubled &10-3.16 ppm is the proton trans tg &hd
geminal to B (Jag =18.13 Hz, & = 4.37 Hz). H is the proton cis and vicinal toxHand
appeared as doublet of doublete®.79-3.86 ppm gk =18.13 Hz, gx = 11.97 Hz). While, K
appeared adoublet of doublet aé 5.52-5.56 ppm (& = 11.79, jJa = 4.38 Hz) [18].Beside
these signals, the protons of ethyl group appeasealtriplet and quartet &t1.02 and 2.67 ppm
respectively The *C-NMR spectrum shows peak&1.70.85 ppm for a carbonyl carbon. Due to
the para-fluoro substituents in two phenyl rings, six phlecgrbon signals of these two rings are
split into doublets by, 2 and 3 bondoupling with'°F. The mass spectrum shows the presence
of a peak am/z314.9 (M) in accordance with the molecular formula. Elerakanalysis also
gives satisfactory results for the title compound.

Crystal Structure Determination

In the title molecule, (Fig. 1), all the bond lengths and angles aresistent with those of our
similar compounds previously reported [12, 19, BHlected bond lengths and bond angle3 of
are listed in Table 2. The pyrazole ring (N(1)/ME&Y)-C(9)) has an envelope conformation
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[puckering parameters [21]> ¢ 0.118(6) A andp = 259(3) °] with the C(9) atom bonded to the
fluorophenyl group at the flap.

The pyrazole ring makes the dihedral angles of22.80d 81.9(3)°, respectively, with the two
fluoro-substituted benzene rings (C(1)-C(6) and0{C(15)) which they form dihedral angles
of 5.6 (2) and 75.7 (3)°, respectively, with tharg [r.m.s. deviation = 0.006 A] defined by the
O(1), N(1), N(2), C(9) and C(16)—C(18) atoms.

Figure 1. The title molecule (2) showing the atormabeling scheme. Displacement ellipsoids for non-tdtoms
are drawn at the 30% probability level.

F1 Fe

Table 1. Crystallographic Data and Structure Refirment Details for 2

Empirical formula GeH16FNL,O
Formula weight 314.33
Crystal size (mrf) 0.20 x 0.20 x 0.20
Crystal system Monoclinic
Space group P2,/c

a(A) 9.9470 (1)

b (A) 14.7200 (2)
c(A) 12.7390 (2)
B () 122.0700(4)
V (A?) 1580.61 (4)
z 4

D. (g-cn) 1.321

g (mm?) 0.10

F(000) 656

6 range for data collection (°) 2.3,26.4
independent reflections 3214
Observed reflections & 2 (1)) 1055
Parameters 210

RWR (I > 26(l)) 0.085/0.247
SonF? 0.95
(AO)max <0.0001
Dpmax(e A 0.17

Dpmin (e A™) -0.19
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In the crystal structure, molecules are linked @@ 1)—H(11)...0(1) [symmetry code: (i) x,
1/2-y, -1/2+z; H.A = 2.42 A,D.. A = 3.190 (7) AD—H.. A = 141°] hydrogen bonds, forming
zigzag C(7) chains [22, 23] along [001], (see Rigrawn by using PLATOIR4]).

Table 2. Selected Bond Lengths (A) and Bond Angl€°) for observed unit cell Molecule 2 (Standard
deviations in parentheses)

Designatior Parameter
F(1)—C(3) 1.368 (7)
F(2)—C(13) 1.370 (7)
0O(1)—C(16) 1.221 (8)
N(1)—N(2) 1.391 (8)
N(1)—C(7) 1.276 (10)
N(2)—C(9) 1.484 (9)
N(2)—C(16) 1.365 (10)

N(2)—N(1)—C(7)  108.1 (6)
N(1)—N(2)—C(9)  113.8 (5)
N(1)—N(2)—C(16) 122.2 (6)
C(9)—N(2)—C(16) 124.0 (6)
F(1)—C(3)—C(2)  118.7 (7)
F(1)—C(3)—C(4)  118.1 (7)
N(1)—C(7)—C(6)  121.1 (7)
N(1)—C(7)—C(8)  113.5 (6)
N(2)—C(9)—C(8)  100.5 (5)
N(2)—C(9)—C(10) 111.0 (5)
F(2)—C(13)—C(12) 119.5 (6)
F(2)—C(13)—C(14) 117.0 (7)
O(1)—C(16)—N(2) 120.3 (8)
O(1)—C(16)—C(17) 123.1 (7)
N(2)—C(16)—C(17) 116.5 (6)

Figure 2. View of the packing diagram and hydrogetonding of 2 viewed down the b axis. H
atoms not involved in hydrogen bonds have been orted for clarity.
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CONCLUSION

A pyrazoline derivative 1-[3,5-bis(4-fluorophenyl)-4,5-dihydro-1H-pyrazolyl]propan-1-one,
was synthesized and well characterized by'lRNMR, *C-NMR, LCMS and single crystal
XRD data.
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