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ABSTRACT: In an effort to develop new potential molecules for the improving the health condition, a series of
novel substituted pyridine analogues having TZD moiety were synthesized.With an orientation to utilize the
information produced by the previous works, the synthesis of the novel pyridine derivatives having
thiazolidinedione were carried out and the synthesized compounds were evaluated for their hypoglycaemic and
hypolipidimic activities.

Characterizations of the synthesized compounds were carried out by determining their melting points, UV
absorption maxima, IR spectra, Mass spectra, NMR spectra. The purity was checked by TLC.

The yield of all the synthesised compounds is found to be significant. The structural confirmation of the
compounds is done by IR spectra, Mass spectra and NMR spectra.

The compounds were evaluated for antimicrobial activity by serial dilution method against gram positive and
gram negative bacteria.

The results obtained may be helpful in designing a new potent molecule for treatment of bacterial infections. A
detailed structure activity relationship study would be helpful in obtaining better antibacterial pyridine
derivatives.

The general method known as Hantszch pyridine synthesis was used to prepare pyridine-one derivatives. The
carboethoxy group of pyridine-one was converted to hydrazide & then this group was converted to an aromatic
aldehyde derivative. The methylene group linker between the pyridine and 2-4 thiazolidinedione ring was
synthesized by knoevenagel condensation of pyridine-aromatic aldehyde and 2,4-thiazolidinedione ring. Sodium
acetate and glacial acetic acid were used as the reagents in this condensation. The Rf, melting point, yield, 'H-
NMR spectra, IR spectra & mass spectral values are all listed in the previous section. All the spectral data were
in accordance with the presumed structure.

In 'H-NMR spectra protons of pyridine and benzene ring were observed between 8-7 ppm benzylic proton were
observed at 4.8-5.1 ppm & 1.2-3ppm. Other protons were also observed at derived values.
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INTRODUCTION:

Organic chemistry and medicinal chemistry share a venerable common history. Many of the founders of organic
chemistry had an intense interest not only in molecules from nature but also in the effects of synthetic
compounds on living systems. With the development of series efficacious synthetic medicinal agents, a body of
lore evolved concerning the molecular modifications that would most likely lead to biologically active
molecules. The operational manipulations were still those of organic chemistry, as indeed were the molecules
being modified; the emphasis of the work was subtly changed, however, from that of classic organic chemistry.
The overriding goal became the creation of molecules that would alter some process in a living system.
Tangentially, then, we approach an organic chemist’s working definition of medicinal chemistry.

Role of Biology

Biology helps in understanding the pathophysiology of the disease, in identifying potential targets for
therapeutic intervention and evaluation of the potential drug candidates.

Role of Informatics
Informatics plays role in improvement of decision making by identifying and replicating the characteristics of

successful drugs and creating databases to predict future clinical success.

A few important commercially important pyridine derivatives include 2-chloropyridine, 2,6-dichloropyridine, 2-
bromopyridine, picolinic acid, nicotinic acid, isonicotinic acid, methyl nicotinate, ethyl nicotinate, picolinamide,
nicotinamide, 2-cyanopyridine, 3-cyanopyridine, 4-cyanopyridine, 4-pyridylcarbinol, 3-pyridylcarbinol, 2-
picolylamine, 4-picolylamine, 2-mercaptopyridine, 4-mercaptopyridine, 2-pyridone, 3-hydroxypyridine, 4-
pyridone, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine and 4-dimethylamino-pyridine.

Objective

Due to the rapid resistance developed by microorganisms against the currently available antimicrobial agents,
the need for development of antimicrobial agents remains a continuous process worldwide. In an attempt in the
ongoing efforts to develop new antimicrobial agents, we have hereby envisaged to synthesize some pyridine
derivatives which may be able to possess improvised antimicrobial potential.

Plan of Work

The design of a novel pyridine TZD derivatives structure came from the pyrrolidine series that had been studied
earlier. Some of the partial structure of the substituted moiety were derived from recently reported a novel
pyridine and purine TZD derivatives. Therefore, in order to enhance antimicrobial property, I focused my
attention on the modification of pyridine moiety having TZD. I describe the design, synthesis and antimicrobial
activities of novel substituted pyridine derivatives containing TZD.

EXPERIMENTAL DETAILS

As envisioned from the review of literaturepyridine conjugated thiazolidinedione derivatives were synthesized
utilizing the scheme depicted in the figure. 1. The scheme was developed schemes reported by Tripathi et al and
Meng et al.
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Figure : 1.1 Scheme of the synthesis f pyridine derivatives of thiazolidinedione.
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Synthesis of 4-phenyl-5-carboethoxy-6-methyl-3,4-dihydropyridine-2-one

The synthesis of 3, 4-dihydropyridine was performed by using substituted aromatic aldehyde, ammonia and
ethylacetoacetate as depicted in the section below.
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HANTZSCH PYRIDINE SYNTHESIS

ammonia in presence of ethanol with a catalytic

amount of concentrated hydrochloric acid at reflux

General
This method is an acid catalyzed multi-component temperature.
reaction of an aldehyde, a B- keto ester and
Mechanism
CO0C;H;
ethanol HCl

CH;COCH,COO0C;H;+ NHy + R-CHO

Eftwlacetoacetat g Sub. aromatic Reﬂuthrs

thylacetoacetate Aldelryde

TZNl(a-l')
0.5 moles of ammonia, 0.75 'moles of

The experiments revealed that the key step in this
sequence of reactions involves the acid- catalyzed
formation of N-acylinium ion intermediate of type
from the aldehyde and ammonia precursors.
the  iminium

Retainment  of ion by

ethylacetoacetate, probably through its enol
tautomer, produces an open chain ureide which

subsequently cyclizes to hexahydropyridine.

Procedure

ethylacetoacetate and 0.5 moles of substituted
aromatic benzaldehyde were mixed in 25 ml of
ethanol.  Catalytic amount of concentrated
hydrochloric acid (5 drops) was added to the
mixture and the mixture was refluxed until the
completion of the reaction (approximately 3 hours).
On cooling, a solid separated which was filtered
and recrystallised using ethanol to give the product
TZN, (o). the

monitored by TLC.

Completion of reaction was

Synthesis of 4-subsituted-carboxyhydrzide-N-benzaldehyde-6-methyl-3,4-Dihydro -pyridine-2-one

derivatives
cl
R H R C|)
X CONHNH, X _~CNHNH
CHO

fe) N CH 10% alcoholic KOH o N CH3 CHO

H ? & H

Refllux for 4 hrs. i
The Synthesis of 4-subsituted-carboxyhydrzide-N- in the presence of alcoholic potassium
benzaldehyde-6-methyl-3,  4-dihydro-pyridine-2- hydrochloride solution.
one derivatives was achieved by condensation of
the hydrazide derivative and chloro-benzaldehyde Procedure
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To 1 mole of product TZN 2(a-f) in 15 ml of 10%
alcoholic potassium hydroxide, was added of 1
mole of para-chlorobenzaldehyde. The reaction
mixture was refluxed until the completion of the

Synthesis of thiazolidinedione

CICH,COOH + NH,-C-NH,

S

ChloraceticacidThioammoniaTZD

Procedure

To 0.6 mole of chloroacetic acid in 60 ml of water,
was added of 0.6 mole of thioammonia. The
reaction mixture was stirred until white ppt was
formed, (approximately 15 min.) and refluxed until
the completion of the reaction (approximately 40
hours). On cooling, a solid separated, which was
recrystallized from ethyl alcohol to give the
product TZD.

R
R
N CONHNH
c
0 N CHs
H

TZN3 .1,
R
CONHNH——
o N CHj,
H

R,=H—TZN4(a_f)

H,O
—_—

HO

reaction (approximately 4 hours). On cooling, a
solid separated, which was recrystallized from
chloroform: ether (1:1) to give the product TZN

3(a-f).

The thiazolidinedione was synthesized by the
condensation of chloroacetic acid and thioammonia
in the presence of water.

(@] H
N
T >:O
S
Synthesis of thiazolidinedione derivatives of

pyridine

The thiazolidinedione derivatives of pyridine
derivatives were synthesized by the condensation
of the product TZNs,ys derivatives and
thiazolidinedione in the presence of glacial acetic
acid and fused sodium acetate.

o TZD

S >

Glacial acetic acid,
fused sodium acetate.

&
Reflux for 0.5 hr.

Ir=
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Procedure

To 0.25 mole of product TZNj,q in 50 ml of hot
glacial acetic acid, 0.25 mole of thiazolidinedione
(TZD) and 1.8 gm of fused sodium acetate were
added. The reaction mixture was refluxed until the
completion of the reaction (approximately 1 hour)
with occasional shaking. Mixture was poured in
water (500 ml). Product was filtered and washed
with water, alcohol and ether. On cooling, a solid

separated, which was recrystallized from glacial
acetic acid to give the product TZN 4.,

Synthesis of 4-phenyl-5-carboxyhydrazide-6-

methyl-3,4-dihydroprimidinedione 2-one

The hydrazide derivative of the dihydropyridine- 2-
one was synthesized by the product of TZN; by
hydrazine hydrate in presence of ethanol with
catalytic amount of concentrated sulfuric acid.

R1
R
COOC,H;5
X NH,NH,.H,0 CONHNH,
> N
H,S0, , ethanol
o) N CH,
H Reflux o N CH,
H
TZN 11 TZN 3.1,
Mechanism (2) The purity and homogeneity of the compounds

The reaction proceeds by the way of ammonolysis
of esters. The mechanism involves nucleophilic
attack on the electron deficient carbon atom of the
ethoxy group, -OC,Hs by hydrazine hydrate. The
alkoxy group gets replaced by -NHNH, to yield the
product, hydrazide derivative.

Procedure

To 0.1 mole of the product TZN . in 20 ml
ethanol, 0.1 mole of hydrazine hydrate was added.
To the mixture, catalytic amount of concentrated
sulfuric acid was added. The mixture was refluxed
until the completion of the reaction (approximately
2 hours). On cooling, a solid separated, which was
recrystallized from ethanol to give the product TZN

2(a-f)-

The characterization of the physicochemical
properties of these compounds was done as
follows:-

(1) The melting points were determined by open

capillary method and are uncorrected.

was determined by thin layer
chromatography(TLC), using silica gel G as the
stationary phase on glass plates. lodine vapors were
use for development of the chromatogram. The
solvent system used for running the compounds
was hexane: chloroform in the ratio 7:3.

(3) UV-Absorption studies: Ultra violet (UV)
absorption studies of the synthesized compounds
were carried using the solution of the compounds
in the ethanol. The compounds were scanned in the
region of 200 to 400 nm, using Shimadzu
spectrophotometer, Pharmaspec UV-1700. The
absorption maximum of the compounds was
determined.

(4) Infrared spectroscopy: The I.R. spectra of the
synthesized compounds were obtained using FT-IR

spectrophotometer, Bruker alpha.
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RESULTS obtained from TLC, the melting point and percent

Synthesis of the desired compounds was carried out yield of the synthesized compounds is depicted in -

by utilizing the optimized scheme. The Rf value

Table 1.1.
Ryvalue Melting o
Compound code Structure R p Point % Yield
TZD 0.18 0.83 110-115 72
(0]
S
Cie
TZN ) e H 0.2 0.38 134-140 63
3
_F__,..-»-"'
8 =
o MH
TZNy, 049 3.2 230-232 66
\ CONHNH "
[e} N CHj {I :%o
GH=GHCgHs
o
TZNy() r\j:CONHNH 0.46 0.40 210-215 79
S
.
0 N CHy >:O
H S
OCH,
TZNq) 0.54 0.22 140-142 72
H
2., -CONHNH
= 2
o N CHy ﬁﬂ; /Eo
H o N
HaC N——CHs
TZNy() 0.46 0.85 112-117 5
= CONHNH &
= S>:O
TZNyg T 0.32 0.39 185-190 78
=, CUNHNH‘%
Calculated molecular weight, percent nitrogen synthesized derivatives (physical properties of the
content and the determined Amax of the final synthesized compounds)
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Table 1.2
Compound
Name Molecular Molecular %Nitrogen Absorption Maximum (A,,y)
Order
Formula Weight (calculated)
0 1 1l 11
(calculated)
TZD
C4H;NO,S 133.17 10.52
TZNyg)
CpHo6NsO4S 480.56 14.57 307 283 326 -
TZN4(b)
Cp4H,6N505S 496.54 14.10 355 342 207 -
TZN,o
CrsHsNsO4S 506.60 13.82 305 291 206 -
TZN4(d)
CpsHosN505S 510.59 13.72 307 291 206 -
TZNye
CpsH31NsO04S 523.21 16.05 230 285 206 -
TZNyg Cp4H,5NgO6S 525.56 15.99 302 297 203 -
Table : 1.3 Antibacterial activity of the synthesized compounds
MIC (pg/mL)
Compound Proteus mirabilis Pseudomonas Staphylococus Bacillus subtilis
aeruginosa aureus
TZN,, 130 110 85 90
TZNy, 70 50 50 60
TZN,, 110 120 85 90
TZNyq 130 110 120 150
TZN,. 70 50 60 50
TZN; 60 60 60 60
Norfloxacin 06 05 04 08
DISCUSSION aldehyde and 2,4-thiazolidinedione ring. Sodium

The general method known as Hantszch pyridine
synthesis was used to prepare pyridine-one
derivatives. The carboethoxy group of pyridine-one
was converted to hydrazide & then this group was
converted to an aromatic aldehyde derivative. The
methylene group linker between the pyridine and 2-
4 thiazolidinedione ring was synthesized by
knoevenagel condensation of pyridine-aromatic

acetate and glacial acetic acid were used as the
reagents in this condensation. The Rf, meiting
point, yield, "H-NMR spectra, IR spectra & mass
spectral values are all listed in the previous section.
All the spectral data were in accordance with the
presumed structure.

In '"H-NMR spectra protons of pyridine and
benzene ring were observed between 8-7 ppm
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benzylic proton were observed at 4.8-5.1 ppm &
1.2-3ppm. Other protons were also observed at

derived values.

Table 4.5: Concentration of the synthesized compounds in the nutrient broth

Test tube No. Synthesized Nutrient Broth Concentration of
compound stock (mL) the synthesized
solution (mL) compound (pg/mL)
1 0.1 9.9 10
2 0.2 9.8 20
3 0.3 9.7 30
4 0.4 9.6 40

SUMMARY AND CONCLUSION

In an effort to develop new potential molecules for
the improving the health condition, a series of

novel substituted pyridine analogues having TZD
moiety were synthesized. The Overall Synthesis of
the Pyridine substituted Thiazolidinedione is as
Follows.

Ry
COOCHg
R.CHO ethanol. HC1
s + + R- -
CH;COCH,COOC,H; NHs T
Ethvlacetoacetate Ammonia Sub. aromatic
aldehvde O H CHs
TZNi(a1)
{2=E enzaldehyvde
b==Salicylaldehvde
c=Cinnamal e
d= Anizaldehyde
e=p-DHethyl aminobenz aldehyde
= o-ni ro by:lu:l.z:lde‘hyde) e
NH-NH-H-O
R efl
" | B.80, | athanot
ci R!
R
R L=
" 1 CHO COMHMNHz
CHMHMH b (r'= H in compound n-&
o
I K= Clin compound £ ) |
™ CHa CHO 1% nlboo holic KOH 52 H kg
H &
Kefllux for 4 hrs. _
TZNaaD TZNa(a-f)
5
Gladal acefic acid, o
fuzed sodium acetate.
. N
Reflux for 0.5 hr. 2
TZD
[
| !
GNHNH FE
| =
// >:D
o N CHy
2 H
TZN4(a-D

Figure : 1.2 Scheme of the synthesis f pyridine derivatives of thiazolidinedione.
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