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ABSTRACT

A novel organic material has been synthesized and single crystals were grown from agueous solution by
employing the technique of slow evaporation at room temperature. The crystal structure was elucidated by
subjecting the grown crystals to the single crystal x-ray diffraction analysis and was refined by full matrix least-
squares method to R=0.0643 for 2794 reflections. The crystal system of title compound was found to be monoclinic
with the space group P2:/n and a=11.754(5) A, b=6.855(3) A, c=19.951(5) A, p= 96.430(5) °, V=159746(14) A3
and Z=4. The central heterocyclic aromatic ring is flattened and exhibits a sofa conformation with a deviation of N
atom.
KEY WORDS: Heterocyclic compound, Single crystal, X-ray diffraction, Piperidone.
1.INTRODUCTION

The heterocyclic compounds form from the classical divisions of organic chemistry has provided a platform
for the rapid exchange of research in the areas of organic, drug industry, textiles, and leather industries,
pharmaceutical, analytical and medicinal chemistry. Piperidone is a versatile compound which involves combining
an alkyl-1, 3 acetonediccarboxylate with benzaldehyde and an amine. 4-Piperidones is of current interest due to
their medical applications: Blood cholesterol lowering activities, biological activities, Anti-inflammatory, central
nervous system, anticancer, antimicrobial activity. 4-Fluoro Benzaldehyde is an attractive aromatic compound as
a synthetic intermediate, because its formyl group can be easily converted to other functional groups. It is also used
in a medical application: pharmaceuticals, plastic additives, dyes, anti-inflammatory agents, anti-malarial drugs,
antiviral agents. In this work we report the synthesis, crystal growth and structural investigation of the title
compound.
2. EXPERIMENTAL
2.1. Synthesis and Crystal Ggrowth: The (3E, 5E)-3, 5-dibenzylidine-1-methyl piperidin-4-one (CH17Cl F2NO)
single crystals were grown by slow evaporation method, using N-methyl piperidone,4-Fluorobenzaldehyde as
primary materials. For the preparation, the stoichiometric quantities of N-methyl piperidone and 4-Fluoro
benzaldehyde are taken and dissolved in ethanol. 10% aqueous potassium hydroxide was added drop wise to the
prepared solution and it is allowed to stir at 25°C for 30 minutes. Then the product was precipitated out as yellow
solid in the medium, which is filtered under suction and dried under oven. Resulting product was collected and
recrystallized from chloroform was done by slow evaporation under room temperature. The yield is about 95%.
After two days transparent yellow crystals were obtained.
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2.2. Single crystal XRD stidies: X-ray data for the title compound was collected at room temperature using Enraf—
Nonius CAD-4 diffractometer with MoKa radiation, A = 0.71073 A, graphite monochromator. The structure was
solved by direct methods procedure as implemented in SHELXS-97 program. The position of all the non-hydrogen
atoms were included in the full-matrix least squares refinement using SHELXL-97 program. All the hydrogen
atoms were placed in geometrically calculated positions and included in the refinement in the riding model
approximation with Uiso(H) equal to 1.2 Ueq of the carrier atom.
3. RESULTS AND DISCUSSION

Single crystal X-ray diffraction analysis shows that the grown crystal (C2H17Cl F:NO) belongs to the
monoclinic crystallographic system with space group P 2:/n and the cell parameters are a = 11.754(5) A, b =
6.855(3) A, ¢ = 19.951(5) A, f = 96.430(5)° V= 1795.6(1) A3and Z = 4. Figure 1 shows the ORTEP diagram of
the grown crystals CxH17Cl F.NO. Figure 2(a) represents the symmetry elemental view along bc-plane of title
compound which define the space group P2:/n. Figure 2(b) shows the packing diagram along b axis of the grown
crystal which conform the number of molecules per unit cell is 4.The central heterocyclic (N-Methyl piperidone)
compound exists in more than one conformation which depends on their substituent atoms. They are sofa, chair
and half chair. Figure 3(a) represents the central heterocyclic aromatic ring exhibit a chair conformation. The crystal
structure is more stable in the chair form. Figure 3(b) shows the central heterocyclic aromatic ring is flattened and
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exhibits a sofa conformation with a deviation of N atom from the planar fragment due to their substituent atoms.
Deviation of N atom from the plane is about0.2364A. The molecular structure is further stabilized by two
intramolecular C6-H4-F1 and C12-H8-F2 interaction. The RMS deviation is about 0.2322A for the plane which
contains heterocyclic ring; 0.0117A for RMS deviation of Fiphenyl ring from the plane. Similarly RMS deviation
of Fophenyl ring from the plane is about 0.0125A.. In the structure of title compound the central heterocyclic ring
is not planar with the planes of two fluorophenyl rings indicating that it is slightly deviated from those two planes.
The dihedral angle between the central heterocyclic ring and Fophenyl ring is about 31.79° is shown in figure 4(a).
Similarly figure4(b) represents the dihedral angle between the Fiphenyl ring and Fzphenyl ring is about 16.40°. The
bond angle between Ci3-N1-Cy1 is about 108.91° and 110.6° for both C13-N1-Ci2 and C-11N1-Ci12. Atom N in the
piperidone ring has pyramidal coordination whose bond angle sum is 330.11°. Vladimir et.al has reported the value
of bond angle sum is 331.1A°% The sum of bond angle around N; (330.6) indicates sp® hybridization. In this
compound, methyl group on atom N1 occupies an equatorial position. The C-C bond distance of compound varies
between 1.331A [C (10)-C (14)] and 1.511A [C (10)-C (11)]. H atoms were positioned geometrically and allowed
to ride on their parent atom with C-H varies between (0.93-0.97) A% It is also reported by Gayathri (2008). The
bond distance between Cy and O is about 1.221A°% which matches with the standard value 1.20A° with the
negligible deviation indicating that it is the double bond i.e. [-C=0-]. This structure exhibit E configuration about

C=0.

Table.1.Crystal data and structure refinement for (3E, 5E)-3, 5-Bis (4-bluro Benzylidene)-1- Methyl

Piperidine-4-One single crystal

Empirical formula

CaoHi7 F2NO

Formula weight 325.35
Temperature 293(2) K
Wavelength 0.71073 A

Crystal system, space group

Monoclinic, P 21/n

Unit cell dimensions

a=11.754(5)A,a=90°b = 6.855(5)A, p=96.430°(5),c=19.951(5)Ay =90°

Volume

1597.4(14) A3

Z, Calculated density

4, 1.353 Kg/CC

Absorption coefficient 0.099 mm*
F(000) 680
Crystal size 15x 2 x 1 mm?®
Theta range for data collection 2.051024.97 °

Limiting indices

0<=h<=13, -1<=k<=8, -23<=[<=23

Reflections collected / unique

4038 / 2794 [R(int) = 0.0694]

Completeness to theta = 24.97 99.9 %
Absorption correction None
Refinement method Full-matrix least-squares on F?
Data / restraints / parameters 2794 /0/218
Goodness-of-fit on F2 1.072

Final R indices [I>2sigma(l)]

R1 =0.0643, wR2 = 0.2065

R indices (all data)

R1 = 0.0755, wR2 = 0.2269

Extinction coefficient

0.031

Largest diff. peak and hole

0.206 and -0.221 e.A 3

()

Figure.l.(a) crystal of CxH17Cl F2NO (b) ORTEP diagram of CxH1;Cl F2NO
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b-axis of CxH17Cl F2NO

Figure.3.(a) Chair conformation of CH17Cl F2NO (b) sofa conformation of CH17Cl F:NO
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Figure.4.Dihedral angle between planes of (a) N-Methyl piperidone and F; phenyl ring and (b) F;
phenyl ring and F;, phenyl ring

4. CONCLUSION

A novel organic material of grown crystal (C20H17Cl F2NO) has been synthesized and single crystals were
grown from aqueous medium by solution growth technique. The grown crystal has been confirmed by single
crystal X-ray diffraction analysis and it is found that the crystal belongs to the monoclinic system with space
group P 2:/n . The sum of bond angle around N; (330.6) indicates sp® hybridization. In this compound, methyl
group on atom Ni occupies an equatorial position. This structure exhibit E configuration about C=0. This
compound is supposed to exhibit biological activities since it contains heterocyclic compound.
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