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ABSTRACT

In the past three decades, the synthesis, stru@ndeproperties of Schiff base complexes have Ettedimuch
interest for their noteworthy contributions in siagnolecule-based magnetism, material science)yssaof many
reactions such as carbonylation, hydroformylatioegduction, oxidation, epoxidation and hydrolysis;. eSchiff
bases have wide applications in many biologicatifieThe study of Schiff base has been fast deuglop account

of the wide variety of ligand formations dependorgthe carbonyl and amine groups. Studies on newssek of
chemotherapeutic Schiff bases are now attracting thitention of biochemists. In the present study,
p-aminoacetophenone-based Schiff base derivatitrietiiylenetetramine is prepared. The presendeotti keto &
amino group is expected to enhance the synthetpdicapion of the derivative. Here the synthesisedifal
characterization and the dielectric constant study a Schiff base from p-aminoacetophenone and
triethylenetetramine are presented. The electratisorption spectral changes on ascorbic acid migediff base
are reported. The synthesized Schiff base haveafndeactive >NH, -NK and >C=0 groups and is expected to
have interactions with ascorbic acid through eithgdrogen bonding or chemical interactions.
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INTRODUCTION

Schiff bases form an important group of compoumndsyinthetic chemistry due to their useful physara chemical
properties and large number of reactions they gale3chiff bases are also used widely in pharmazdubhdustry
and have interesting pharmacological activities Tte study of Schiff base has been fast developatguse they
possess excellent characteristics such as strusiamdarities with natural biological substanceslatively simple
preparation procedures and the synthetic flexjbilitat enables design of suitable structural prigeef2, 3]. Many
biologically important Schiff bases have been réggbrin the literature possessing, antibacterialjfiargal,
antimicrobial, anticonvulsant, anti-HIV, anti-inflanatory, antitumor, insecticidal, CNS depressart eatalytic
activities [4,5,6]. Studies on new classes of chbwmapeutic Schiff bases are now attracting thentiin of
biochemists [7]. Schiff's bases have the potenttalsbe used in different areas such as electrocdtgmi
bioinorganic, catalysis, metallic deactivators, aation processes and environmental chemistry @] they are
becoming increasingly important in the pharmacaillitidye and plastic industries as well as in tled&fiof liquid-
crystal technology [9].The aim of the work is to synthesize and charaztem Schiff base: 2, 13-bis(4-
aminophenyl)-3,6,9,12-tetraaza tetradeca-2,12-didrie expected that the presence of both keton&#na group
will enhance the synthetic application of the datiives. In this study we also aim to study the tetadc absorption
spectra on the ascorbic acid-interacted Schiff blse synthesized Schiff base have free and aetild, -NH, and
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>C=N- groups and are expected to have interactidtisascorbic acid through either hydrogen bondinghemical
interactions.

EXPERIMENTAL SECTION

Synthesis of 2,13-bis(4-aminophenyl)-3,6,9,12-tetraaza tetradeca-2,12-diene (L 1)

4-Aminoacetophenone (2.7 g, 20 mmol) is dissolvgdstirring in 200 ml of ethanol for half an hour &tom
temperature. To this solution triethylenetetrami@®8 ml, 10 mmol) was added drop wise and wasesitifor half
an hour. The mixture is heated at 50 °C for 7 e fdaction mixture was kept in a water bath fowskwaporation.
Then the reaction mixture is cooled at room temjpeea The compound is completely soluble in chlorof and
ethanol. Yield: 1.832 g and m. pt: 98 °C.

Characterization

The infrared spectrum df; was recorded on a Perkin Elmer FT-IR Spectroniatéte range 4000-400 ¢husing
KBr pellets. The mass spectrum of the Schiff baseetorded using JEOL GC mate Mass Spectrophotomete
Electron ionization and Electron scanning ionizatinode was used for the fragmentation. THeand**C NMR
spectra of the Schiff base was recorded using JE@L.MHz and 125 MHz NMR spectrometer using Cpeid
DMSO (ds) respectively. TMS is used as the internal stashddi/-Visible spectra of the Schiff base and asorb
acid interacted Schiff base were recorded on Pdtkimer Lambda 3B UV-Visible Spectrophotometer ia thnge
200-800 nm. The spectra were recorded in DMF a€2%ing matched pair of Teflon stoppered quartzafgdath
length 1 cm. The pellets of the Schiff base wergjesited to dielectric studies using HIOKI 3532-50THSTER
LCR meter, with a conventional four terminal samplelder for investigations involving temperaturedaa
conventional two terminal sample holder (WestpHal) ambient conditions. The measurements are made a
frequencies ranging from 50 Hz to 5 MHz at varitermperaturesAscorbic acid interaction studies were done as
follows: Standard solution of TOM concentration of.; was prepared, to which various dilute concentratioh
ascorbic acid ranging from £0 10° M were added to study the interaction betweemwith ascorbic acid. Its UV
spectra were measured after completion of readtiomeasure the interaction of synthesized Schiffebwith
ascorbic acid.

RESULTS

Synthesis of 2,13-bis(p-aminophenyl)-3,6,9,12-tetraaza tetradeca-2,12-diene (L 1)
2,13-bisp-aminophenyl)-3,6,9,12-tetraazatetradeca-2,12-digng was synthesized by the reaction of 2:1 mole
ratio mixture of 4-aminoacetophenone and triethgtetramine in ethanol solvent under reflux cooditfor 7 h.
The formed white crystald () were washed and recrystalized from chloroform etidnol. m.pt: 98 °C. Yield: 48
%.

/—\ NH, /T \ (l:H3
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Scheme 1: Synthesisof L;

Characterization

The IR spectrum of ; shows absorption band at 3334 tmhich corresponds to the aliphatic secondary N-H
(>NH) group stretching vibration. The bands at 3478198 cr represent the presence of aromatic primary amines
v(N-H) stretching vibrations. The band at 8407cim assigned te(C-H) stretching vibrations of 1, 4 disubstituted
aromatic ring [10,11]. The band at 1646 tis attributed tov(>C=N-) stretching vibration of imines. The band
at 1176 cnt confirms the presence ofC=C) stretching vibration of tertiary amines. Toand at 1438 & 1361 cin

are assigned to aliphatic methylemeCH,) and v(-CHs) group stretching vibration. The El+ spectrum Lof
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showed a molecular ion peak at m/z 378 which cpoeds to the [M+2F" moiety. The absorptioimaximum ofL ;

was recorded in the UVis region at 318 nm in the electronic spe. The UV~Vis spectrum ol ; also exhibited
absorption peaks at 233 and 202 "H NMR spectrum of L, shows a peak at 4.3 ppm which corresponc
protons of amine (-NjJ group. The multiplet at 6.5 to 7.2 ppm (4 equivelprotons) is due to the protcpresent
in themetaposition to —NH group of aromatic ring
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) Fig 1b: Mass spectrum of L,
Figla: IR spectrum of L,

The multiplet at 7.7 to 7.8 ppm (4 equivalent pnsois due t¢protons present in thartho position to —NH group
of aromatic ring. The peak at 1.2 ppm correspood3 methyl protons. The 3 doublets (4 protons eajaivt each
at 2.4 to 2.5 ppm represent the methylene protoesept intriethylenetetramine unit. The singlet at 2.5 ppn
equivalent protons) is attributed to tsecondary amine (>NH) protons. THE NMR sectrum o L; shows peak
at 26 ppm (2 equivalent carbons) which represdmptesence of methyl carbons. The peat 39.6, 39.9 & 40.2
ppm confirm the presence of methylene carbons tathevith nitrogen atoms. The peaks at 113, 125 & g8m
wereattributed to the aromatic carbon atc

Ascorbic acid interaction studies: Electronic absorption spectra

To trace the molecular interactions, the pure (fefmldingascorbic acid) sample; was dispersed in ethanol wi
an absorbance of 0.3 (OD3eg Fig2a). The changes in the absorption spectra for diffecamtcentrations c
ascorbic acid are shown iRig 2b. To quantify the changes, the variation of the odtsnce at 317 ni
(disappearance of the imine band) was plotted getis&l various concentration ascorbic aci (see Fig 2% The
absorbance maxima &f; pure sample was obtained as 317 nm, whhifted to 217 nm after mixing with ascort
acid. The absorption spectra showed L; that the maximum values were obtained fo® M concentration of
ascorbic acid.
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Fig 2: Normalized absor ption spectra of the synthesized Schiff base: (a)10° M solution of L, in ethanol (b) 10
M solution of L, + 10® M solution of Ascorbic acid (c) Changes in the absor ption spectra of synthesized
Schiff base L 1 in ethanol on addition of ascorbic acid.

DISCUSSION

FT-IR spectra of the synthesized Schiff base confirnteel presence of aromatic C=C an«H stretching
frequencies. The bands at 166 confirms the presence of (>C=Nmine group inL,. Similarly the band at
3333.6 & 3331.6 cihconfirms the presence aliphatic secondary amine (>M) group inL ;. The bands between
3470 — 3498 crhcorresponds taromatic primary amin-N-H (in —NH,) group. The*H and**C NMR data of the
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synthesized macro acyclic Schiff base was confittmsformation of the compound. Thickness of thetlsgsized
compound was detected using dielectric constamlystuength, breadth and thickness were found t®&.86 mm
1.47 mm and 0.45 mm fdr;. The UV-Vis spectrum of the synthesized Schiffdsaexhibit 317 nm and 238 nm are
attributed to n-* and n—x* transitions within the synthesized Schiff bas&2][ In the spectrum of the synthesized
compound, the band at 201 nm remains as such éeagmt with the-c* transition of the Schiff bases.

I nteraction studies of L, with Ascorbic acid

In the UV-Visible spectra the disappearance of Hizsace maxima at 317 nm and appearance a new abserb
maximum at 217, 272 & 208 nm confirm the reductidrine synthesized Schiff bade;. The results showed the
interaction of ascorbic acid with 20 concentration was highedthus,L ; showed effective molecular interactions
toward 10* M ascorbic acid. This confirmed that the functiogedups at the surfaces have high reactivity toward
ascorbic acid at this concentration. This may lerssequence of a higher oxidation state or of imgaamolecular
interactions with amine, imine and carbonyl growgarious types of molecular interactions betweesodsc acid
and the Schiff base are schematically shown inréigdt The diamine functional group} posses a unique U-
shaped hydrogen-bonding socket to attract ascadit molecules (sites 1-3). These increased hydrbgeding
interactions help.; to attract more vitamin molecules. This will irrithelp the effective doping of the Schiff base
L 1. Therefore, the interaction of ascorbic acid with Schiff base is highly sensitive to the funcéibgroups at the
surfacesgee fig 3)

Fig 3: Scheme showing the various possible modes of interaction of ascorbic acid with synthesized Schiff base.
CONCLUSION

The synthesized Schiff base have free and activel,>NlH, and >C=N- groups and have exhibited efficient
molecular interactions with ascorbic acid. In tmegent investigation, for the first time, we hatiewn that a Schiff
base with primary and secondary amine, imine, amdanyl functionalities and active polar groups banused as
tracers through molecular interactions at the saedaf biomolecules such as ascorbic acid.
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