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ABSTRACT

A base mediated synthetic method was developed for the synthesis of series of pyridine-3-carbohydrazide (Schiff
base) derivatives from ethylnicotinate. The nicotinichydrazide required was obtained from ethylnicotinate on
treatment with hydrazine monohydrate in eco-friendly conditions. Nicotinichydrazide reacted with various aromatic
aldehydes in ethanol in presence of base to give the Schiff base derivatives (3a-3k). The reactions were monitored
by TLC. The structure of all synthesized compounds ware established on the basis of their spectral (IR, H'&C"
NMR and Mass) and analytical data.
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INTRODUCTION

Generally Schiff bases are formed by the condemsaii a primary amine with a carbonyl compound bgting or
in presence of either acid or base. Moreover, teéffhases formed from aromatic aldehydes, ha@ngxtended
conjugation, are more stable [4af]d those of aliphatic systems are relatively &able and may readily undergo
polymerization [1-3]. The formation of a Schiff raBom an aldehydes or ketones is a reversibletioczadany
Schiff bases can be hydrolysed back to their aldetiypr ketones and amines by aqueous acid or base.

Further, Schiff bases were found in number of erajareactions concerning interaction of an enzy8jevith an
amine group or a carbonyl group of the substratee 6f the most widespread types of catalytic meishas in
biochemical processes involves condensation ofragpy amine, usually that of a lysine residue, vétlcarbonyl
group of a substrate [9] to form Schiff base. Aidagevelopment in this field resulted in the sysibeof many
biologically important Schiff bases; having antitel [10-14], antifungal [15-17], antioxidant [[l&nticonvulsant
[19], anti HIV[20], anti-inflammatory[21] and arntimor[22 - 23activity.

Recently the author reported [24] a acetic acidwedh mediated method for the synthesis of novelfSloases from
nicotinic hydrazide which was prepared by refluxetfyl nicotinate with hydrazine hydrate in presen€ ethanol
medium for 16hrs. In further development of thistieelology an attempt was made to develop a baséatadd
method for the synthesis of titled compounds aral ittermediate nicotinic hydrazide was obtainedabpeat
reaction between ethyl nicotinate and hydrazineahgdrate (scheme 1).

NH2 NHz.H,0 ArCHO NH—N= C Ar
C2H5 EtOH/

3a-k
Scheme 1: Synthesis and Characterization of SomeRline-3-Carbohydrazides
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MATERIALS AND METHODS

The melting points were determined by open capétaron Meltemp made melting point apparatus and are
uncorrected. The progress of the reaction was m@dtby pre coated silica gel plates (0.25mm, BAFMERCK)
using hexane and ethylacetate (6:4) mobile phadee TR Spectra were recorded on Bruker FTIR
SpectrophotometerH and **C Spectra were recorded on Bruker AMX, 400MHz/100 MAMS is used as an
internal standard) spectophotometers. The masdrapeere recorded on agilent 1100 ESI-MASS (Turbagp
spectrometer. All the chemicals and solvents userkwf AR grade, ethylnicotinate and hydrazine niydoate
were obtained from Sigma Aldrich.

2.1 Synthesis of Nicotinichydrazide

A mixture of 15.1gm (0.1mol) of ethylnicotinate ah@igm (0.2mol) of hydrazine monohydrate was takeround
bottom flask and then stirred continuously for owght. After completion of the reaction which wasmitored by
TLC using Hexane/Ethylacetate 6:4 mobile phaser#faetion mixture was poured into crushed ice. Tliniten
precipitate obtained in the aqueous medium wasratgzhand recrystallised from ethanol. Finally &saconfirmed
by its spectral data IR, NMR, mass by comparingnlie literature data.

2.2 Synthesis of compounds (3a-3Kk)

The above synthesised compound i.e. nicotinichydea¥37mg, (1 mmol.) and substituted aldehyde (lohrnwvere
dissolved in absolute ethanol (5 mL), added KOHeh@smmol) and stirred for 3 hrs. The reaction wamitored
by TLC using hexane: ethylacetate (6:4) as mollilasp (R= 0.5-0.7). After the completion of the reactiohe t
mixture was poured into ice cold water and filteffed final product. Finally, the compounds were ified
recrystalization from ethanol. The spectral data gysical constants of the known compour8isj were
compared with the literature data.

2.3. Spectral data of N-(3'-methoxy &4*-hydroxy benzilidine)-pyridin-3-yl-carbohydrazide(3k).

m.p: 182-184 °C; yield (%): 94; Rf: 0.62; Molecular fimula: G 4H;3N3O5; Molecular weight: 271tR (cm™): 3352
(N-H Str), 3070 (=C-H str), 1653 (C=0 Str), 1596=(C Str), 1510 (C=N Str), 1275 (C-O-C St§! NMR (ds,
DMSO, 400MHz): 6 12.36 (1H, s, N-H), 9.31 (1H, s, H-2), 8.94 (1K Jd= 4.0Hz, H-6), 8.72 (1H, d] = 4.0Hz,
H-4), 8.47 (1H, s, =CH), 7.92 (1H, § = 6.0Hz, H-5), 7.33 (1H, s, H-2), 7.12 (1H,X+ 8.0Hz, H-6"), 6.88 (1H, d,
J = 8.0Hz, H-5)."*C NMR (D6, DMSO, 100MHz) & 159.7, 149.6, 149.4, 148.0, 147.9, 144.9, 140.0,8,325.4,
122.3, 115.5, 109.4, 55.6.

RESULTS AND DISCUSSION

3.1. Synthesis of Schiff base derivatives

The Schiff base derivative84-3K) were synthesized by treating of nicotinichydrazisith various aldehydes in
presence of base followed by continuous stirring 3ohours and the reaction was monitored by TLCgisi
hexane/ethylacetate (6:4) as mobile pahse, follobedouring it in to ice cold water and filteredf.oThese
compounds were purified recrystalization from etilariThe details of the yields and melting points thé
compounds were presented in Table 1. These compownde further conformed by their spectral date liR,
NMR and mass spectral data.

3.2. Analysis of Spectral data

For the compounds34-3K), the N-H stretching values are in the range 8833303 crit, double bonded C-H
stretching frequency is observed in the range 6238256 crit. Among the synthesized compounga, 3d, 3g, 3h,

3j & 3k showed C=0 stretching frequency approximately samkie (1653-1668 ci) as observed for
nicotinichydrazide (1661cH). It is noticed that fo3c,3e3f and 3i compounds the C=0 frequency is decreased
(1601-1646 cm ) which is due to weakening of C=0 bond. High Cirs@juency stretching observed for compound
3a (1671 cnl). Synthesized compounds showed C=N stretchingiéecy in the range of 1552-1601tm
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Table 1: Synthesis of pyridin-3-carbohydrazides

mp’s

Entry ArCHO Product (°C) Yield
CHO
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39 230-232| 91.5%
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CHO
8 3h 100-102| 92%
Br
CHO
9 3i 150-152| 85%
HsCO OCHj4
OCH3;
CHO
10 ©/N02 3] 150-160| 88%
CHO
11 3k 182-184| 94%

<

OCHs

OH

The chemical shift values of N-H, =C-H protons deshielded in presence of electron withdrawing gsoon ring
‘B’ indicating the values are little bit higher thanormal values. In case electron releasing graupsing B the
protons are shielded which means the chemical hiifies are going up field hence the values deereas
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3.3. Yields of the products

An examination of the yields of the condensatiooadpicts Ba-k), the presence of strong withdrawing and strong
releasing groups iortho- andpara- positions the yields are low when compared toefleetron withdrawing group
present in meta- position and weak electron rabgagroups present iortho andpara- position. i.e. why the entry
‘1’ and ‘5’ showed impressive yields.

CONCLUSION

A base mediated method was developed for the ssisth&f pyridine-3-carbohydrazide schiff's bases.eTh
synthesized new compounds are characterized byrapdata. These spectral values depends on thaitugnts
which are present on the phenyl ring. Activatingpugps present on the phenyl ring showed high stiregch
frequency. Withdrawing groups decreases the electtensity and resulted into high desheilding. Sghlyi
desheilding nuclei show high chemical shift valuBlse electron withdrawing group present in metasifpan and
weak electron releasing groups present in orthopanad- positions increased the yields.
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