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Obijectives of the project

It is proposed

11.

12.

To synthesis a series of novel 3t-pentyl-2r,6¢c-diarylpiperidine-4-ones and
their oximes, semicarbazones and picrate derivatives.

To characterize the compounds by using Uv-Vis, fluorescence, IR, H, *C
NMR, 2D NMR, mass and CHN analysis.

To determine the degree of activity against various bacterial and fungal
species.

To investigate the HOMO-LUMO energies by theoretically (Guassian-
03W).

To study the hyperpolarisability(NLO) for all picrate derivatives.

To study their thermal stability by TGA, by considering their application
in opto electronics field.

To do computational studies by using Guassian-03 package to supplement
the experimental results.

To study their donar-acceptor interaction (NBO) analysis.

Whether Objectives Were Achieved: YES

Achievements from the projects

A series of new 3t-pentyl-2r,6¢-diarylpiperidin-4-one semicarbazones (1-5),
3t-butyl-2r,6¢-diarylpiperidin-4-on-1-ium picrates (6-11), 3-alkyl-,3,5-
dialkyl-2,6-di(thiophen-2-yl)piperidin-4-on-1-ium picrate and their derivatives
(12-23), N-chloroacetyl-3-alkyl-,3,5-dialkyl-2r,6¢c-diphenyl/di(thiophen-2-

yl)piperidin-4-one (24-28) 3-alkyl, 3,5,-dialkyl-2,6-di(naphthalene-1-



yDpiperidin-4-one (29-35), 3-pentyl 2,6-di(furan-2-yl) piperidin-4-one
(36) and 2-phenyl-4,5-diphenyl-1H-imidazol-3-ium picrates (37-41) have
been synthesized and characterized by elemental analysis,
FT-IR, *H NMR, *C NMR spectral techniques. Among these, the five
representative compounds were determined by Single crystal XRD
analysis. The results reveal that the further confirm synthesised

compounds

Some compounds such as  3t-pentyl-2r,6¢c-diarylpiperidin-4-one
semicarbazones and N-chloroacetyl-3-alkyl-,3,5-dialkyl-2r,6¢-
diphenyl/di(thiophen-2-yl)piperidin-4-ones are biologically active.
Synthesised compounds such as 3t-butyl-2r,6¢-diarylpiperidin-4-on-1-ium
picrates , 3-alkyl-,3,5-dialkyl-2,6-di(thiophen-2-yl)piperidin-4-on-1-ium
picrate and their derivatives N-chloroacetyl-3-alkyl-,3,5-dialkyl-
2r,6¢-diphenyl/di(thiophen-2-yl)piperidin-4-one and2-phenyl-4,5-
diphenyl-1H-imidazol-3-ium picrates are suitable for NLO materials.
Structure of all synthesized compounds were optimised by computational
methods(B3LYP). From optimised parameters Mulliken and MEP
analyses clearly explain that negative regions are associated with N24 and
027 atoms. The synthesised compounds are the best candidate for the

stabilizing ICT process.
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Summary of the findings

A series of new 3t-pentyl-2r,6¢c-diarylpiperidin-4-one semicarbazones (1-5),
3t-butyl-2r,6¢c-diarylpiperidin-4-on-1-ium picrates (6-11), 3-alkyl-,3,5-
dialkyl-2,6-di(thiophen-2-yl)piperidin-4-on-1-ium picrate and their derivatives
(12-23), N-chloroacetyl-3-alkyl-,3,5-dialkyl-2r,6¢c-diphenyl/di(thiophen-2-
yl)piperidin-4-one (24-28) 3-alkyl, 3,5,-dialkyl-2,6-di(naphthalene-1-
yDpiperidin-4-one (29-35), 3-pentyl 2,6-di(furan-2-yl) piperidin-4-one
(36) and 2-phenyl-4,5-diphenyl-1H-imidazol-3-ium picrates (37-41) have
been synthesized and characterized by elemental analysis,
FT-IR, *H NMR, C NMR spectral techniques. HSQC spectrum has been
recorded for compound 1. Some compounds have been recorded to UV-
vis-NIR, fluorescence, mass, single crystal XRD and TG-DTA analyses.
The spectral data confirm the formation of compounds 1-41.

The compounds 1-5 and 18-21 were tested for antibacterial and antifungal
activities by serial dilution method. Ciprofloxacin and Cetramazole were
used as standard drugs for antibacterial and antifungal activity,
respectively. The compounds 2 and 4 exhibited excellent activity against
S. aureus and V. cholera, respectively. As seen in from fungal results,
compounds 2, 5, 20 & 21 were the most active against the investigated
fungal strains. Based on the results, the presence of substituent at C-2 and C-
6 positions of piperidin-4-one ring led to a significant variation in the
antimicrobial activity.

Docking study has been carried out for compounds 1-5 and 18-22 using
Topoisomerase Il protein. In this study, compounds 4 and 21 docking
score showed close binding interactions with standard drug Ciprofloxacin.
Hirshfeld surface analysis has been employed for compounds 12 and 15 to
assist better understanding of the possible diverse interactions within the
crystal. The fingerprint plots derived from Hirshfeld surface show



different types of intermolecular interactions and their relative

significance with respect to each other.

¢ The optical properties of compounds 6-11 are explained based on the UV-
vis-NIR and fluorescence spectral data. The TG-DTA results reveal that
all of the compounds 6-11 exhibit excellent thermal stabilities with
decomposition temperatures ranging from 174 to 187 °C. SHG study

reveals 9 as a suitable contender for NLO properties.

«» From the computational analysis of synthesized compounds 1-41, we

conclude the following observations,

v" From optimized structural parameters, piperidine ring essentially adopt a
chair conformation, with all substituents oriented in equatorial positions
as evident from the torsional angles N1-C2-C3-C4 =~ -55.00 and -51.99
and
N1-C6-C5-C4 = 52.00 and 54.81° by B3LYP and XRD, respectively.

v" In the molecular optimized structure, the semicarbazone analogue is
nearly planar with the dihedral angle (N24-N25-C26-N28) around 12.00°
by B3LYP and adopts an E configuration with respect to the C4=N24
bond.

v" Mulliken and MEP analyses clearly explain that negative regions are
associated with N24 and O27 atoms. Thus, it is predicted that the
nitrogen and oxygen atoms will be preferred electrophilic reaction site.
Positive regions are located on the C4 carbon atom indicating possible
site for nucleophilic reaction.

v The result of molecular orbital composition analysis of compounds 1-41
revealed that the AE gap could be lowered upon modifying the phenyl
core. Among these, compound 4,11 , 23,27,38,40 and 41 are the best
candidate for the stabilizing ICT process.
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v' The calculated hyperpolarizability compare with reported values of
similar derivatives. Among these compounds 4, 11,23, 27, 38, 40 and 41
are good candidate for future nonlinear optical studies.

. Single crystal XRD analysis of compound 9, 12, 21, 24, 27 38.40 and 41,

reveal that the compounds crystallizes in the monoclinic system with space

group P2i/n. The single crystal X-ray data confirm the transfer of protons
from picric acid (O2) to piperidin-4-one ring (N1) and the molecular
structure IS influenced by N-H---O and

C-H---O intramolecular hydrogen bonds.

CONTRIBUTION TO THE SOCIETY

o 3-alkyl-2,6-diarypiperidone semicarbozone , oxime and N-chloroacetyl

derivatives play key role in the biological and medicinal field. So they

are useful to society.

e Hyperpolarizability values piperidone picrate derivatives are high. Hence,

All the compounds are suitable NLO materials.

e Docking study has been carried out piperidone derivatives  using

Topoisomerase Il protein. In this study, compounds docking score showed
close binding interactions with standard drug Ciprofloxacin. Hence, they

play key role in the biological systems.

e The results of molecular orbital composition analysis of compounds

revealed that the AE gap could be lowered upon modifying the phenyl

core and are the best candidate for the stabilizing ICT process.
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Whether any Ph.D. Enrolled/Produced out of the Project

Produced : YES
Candidate Name : M. AROCKIA DOSS
Awarded on : 22-5-2017
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