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ABSTRACT

The chemistry of macromolecule like shiff bases get major attensionbecouse of its immobilization activities and
hence they are alternatives for biopolymer biosensors in lot of various industries. The polymer based
macromolecule coordinate with metal and the resulting material act as sensors .In this work, we synthesised
(E)-2-(3,4,5trimethoxy benzylidene)hydrazinecarbothioamide and establish its structure through the analytical
(elemental and TLC) and spectral (IR, HL NMR and C13 NMR) methods of characterization .The structure of
the ligand THC and its complexes were carried out. The changes in the structural features of the ligands are
observed in the fingerprint region (4000-400 cm-1). The bands due to the metal ligand bonds are mainly
observed in the far IR region (600-100 cm-1).In the present study, IR spectra of the compounds were recorded
using Perkin Elmer spectrum RXI using KBr pellets at frequency range 4000-400 cm-1.1H NMR of the ligands
were recorded using Bruker 300 MHz Avance —IlI FT-NMR Spectrometer with DMSO-d6 as the solvent and
TMS as internal standard.”*C NMR of the synthesized compounds were recorded on 75 MHz Bruker
Spectrometer at 298.6 K using DMSO-d6 as solvent.
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INTRODUCTION

Organic base is an organic compound which are usually, but not always, proton acceptors.
Nitrogen containing organic bases can be easily be protonated. All the amines and heterocyclic
compounds containing nitrogen as hetetro atoms such as Imidazole, benzimidazole, histidine,
Pyridine, alkanamines, guanidine, ,methylamine, phosphazene bases are examples of organic bases.

Schiff bases are playing an important role in decarboxylation, transamination and C-C bond
cleavage reactions taking places in living organisms .Transamination and Decarboxylation are
important steps in the biosynthesis of neurotransmitters , hormones, and pigments. The chemistry of
macromolecules like Schiff bases has been receiving good attention in various industry areas because
they are one of the apt immobilization alternatives for biopolymer biosensors. The coordinating
ability of the polymer-based macromolecules like shiffbases with metal permits these materials to act
as sensors.

It is interested to synthesize the various ligands and complexes because these ligands and
complexes that having sulphur and nitrogen have wide applications for the preparation of of drugs.
And because of its medical application , there is considerable interest in the preparation and structural
stusies of these compounds. There having problem of using Drug resistances for medical purpose as
antibacterial agents. The preparation of metal complexes by the a process of chelation with the
coordination of transition metal ions can used to overcome these problems. N atoms are the hetero
atom in Schiff bases and they are the basic elements. The donor atoms in Schiff base derivatives can
act as good chelating agents for the transition of metal ions. Research studies shows that, Schiff bases
and their metal complexes have been widely studied due to their import fungicidal-bactericidal ,
anticancer , antiparasitic, , properties.

Schiff Bases

Schiff bases are condensation products of primary amines and carbonyl compound .The
project has been aimed at the synthesis of some novel heterocyclic compounds like Schiff bases and
their cyclisation to produce (Azetidinones) Betalactam derivatives of biological significance.



A Schiff base (-C=N-R ) is a nitrogen analog of an aldehydes or ketones in which the C=0
group is replaced by amine group. It is usually formed by condensation of an aldehydes or ketones
with a primary amine and they are explained with schemes. According to the following scheme-I,
Where R may be an alkyl or aryl groups Schiff base that contain aryl substituents are substantially
more readily synthesized, while those which contain alkyl substituent are relatively unstable. Schiff
base of aldehydes are relatively unstable and readily polymerizablewhile those of aromatic aldehydes
having effective conjugation are more stable.

Mechanism of formation of Schiff base

The mechanism of Schiff base formation is another variation on the theme of nucleophilic
addition to the carbonyl group. In this case the nucleophilic is the amine. In the first part of the
mechanism, the amine reacts with the aldehyde or carbinolamine loses water by either acid or base
acid catalyzed pathways. Since the carbinolamine is an alcohol it undergoes acid catalyzed
dehydration.

Typically the dehydration of the carbinolamine is the rate—determining step of Schiff base
formation and that is why the reaction is catalyzed by acid. Yet the acid concentration cannot be too
high because amines are basic compounds. If the amine is prorogated and become non-nucleophilic
equilibrium is pulled to the left and carbinolamine formation cannot occur. Therefore many Schiff
base syntheses are best carried out at mildly acidic (Scheme 2).
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Scheme 2: General mechanism of formation of Schiff base

Schiff bases metal complexes

Transition metal are known to form Schiff bases complexes and Schiff bases have often
been used as chelating legends in the field of coordination chemistry

Their metal complexes have been of great interest for many years, It is well known

that N,O and S atom play a key role in the coordination of metals at the active . sites of
numerous metallic biomolecules®”. Schiff base metal complexes have been widely studied
because they have industrial, Antifungal, Antibacterial, Anticancer, Antiviral and herbicidal
applications!®%),

They serve as models for biologically important species and find applicationin
biomimetic catalytic reactions. It is known that the existence of metal ions bonded to biologically
active compounds may enhance their activities .



There is certain metalloid — elements without which the normal functioning  of living
organism is inconceivable. Among these metallo — elements so called, metal of life four member
form an island. These are Na, Mg, K and Ca the transition elements are V, Cr, Mn, Fe, Co, Ni, Cu
and Zn.

EXPERIMENTAL METHOD
Materials and methods
synthesis of (e)-2-(3,4,5-trimethoxybenzylidene) hydrazinecarbothioamide:

synthesis of THC:

chemicals required:

3,4,5-trimethoxybenzaldehyde (0.0076 mole) =1.5¢
thiosemicarbazide(0.0076 mole) =0.7g
ethanol =10mL
diethyl ether =10mL

3,4,5-trimethoxybenzaldehyde and thiosemicarbazidewere taken in 1:1 molar ratio. 0.7 g of
thiosemicarbazide(0.0076 mole) was taken in a round bottom flask and 40 mL of ethanol was added.
To this solution, 10 mL ethanolic solution of 1.5gof 3,4,5-trimethoxybenzaldehyde (0.0076 mole) was
added and stirred well for one hour by keeping the reaction mixture on a magnetic stirrer. After one
hour a crude solid was obtained . This crude solid was washed with water two to three times and dried
then finally washed with diethyl ether and kept in over a vacuum for two days. The crude sample was
recrystallised from ethanol. The Thin Layer Chromatography(TLC) is used to check purity of the
compound .

Scheme 3 :Synthesis of (E)-2 (3,4,5 trimethoxybenzylidene)hydrazinecarbothioamide

Scheme 4: Thioamide and thioltautomerism of
(E)-2-(3,4,5trimethoxybenzylidene) hydrazinecarbothioamide

Analytical techniques - Elemental Analysis:
Our objective is to detect the presence of nitrogen, sulphur, chlorine, bromine and iodine in organic
compounds by Lassaigne'stest.A small piece of dry sodium was melted in a fusion tube. Then 0.1g of



solid substance was added to the molten sodium. It was heated gently at first, then to red hotness.
Quickly plunged red hot end of tube into 10mL distilled water in a china dish. It is stirred well with
broken end of tube, boiled and filtered.

Test for nitrogen:

Few crystals of ferrous sulphatewas added with 1ml of fusion extract. It was boiled, cooled and then
added two-ml of diluted sulfuric acid. Sodium cyanide on treating with ferrous sulphate converted to
sodium ferrocyanide. The green colour solution developed, it indicates the presence of nitrogen

Test for halogen

One-ml of dilute nitric acid is mixed with one-ml of fusion extract. It is boiled, cooled and then added
Iml of silver nitrate solution. The halide ions chloride, bromide and iodide ions are giving white, pale
yellow and yellow precipitate respectively but the compound THCdoes not formany precipitate which
is sparingly soluble in ammonium hydroxide pale. Hence we have conclude the sample
THChasabsence of halogen is confirm

Test for sulphur -Lead acetate test

Sodium sulphide formed during the preparation of Lassaigne's extract reacts with lead acetate to yield
lead sulphide as black precipitate.

Sodium nitroprusside test

Sulphur from the organic compound reacts with sodium to form sodium sulphide during the
preparation of Lassaigne's extract . It gives a purple colour with sodium nitro prusside due to the
formation of sodium thionitroprusside

TLC

Thin Layer Chromatography has been used as an analytical tool, especially in organic
chemistry because of its high speed of separation and its applicability in a large number of chemical
compounds. The high sensitivity of TLC is used to check the purity of the samples. With the help of
TLC, itis possible to know whether a reaction is complete and had followed the expected course.

Thin Layer Chromotography was made by dipping a glass plate in slurry of silica gel G,
prepared by shaking silica gel G with chloroform-methanol (2:1) mixture at room temperature. The
homogeneity of the compounds was monitored by this TLC plates and visualized by iodine vapour.
Spectral methods
Infrared spectroscopy

The best methods for the characterization for metal complexes are IR spectroscopy. The
basic theory involved in IR is that upon complexation the stretching vibration modes of the ligands
changes due to strengthening or weakening of the bonds involved in the bond formation and hence
cause in subsequent change in the position of the bands appearing in the IR Spectrum. The changes in
the structural features of the ligands are observed as changes in bands observed, mainly in the
fingerprint region (4000-400 cm™). The bands due to the metal ligand bonds are mainly observed in
the far IR region (600-100 cm™).

In the present study, IR spectra of the compounds were recorded using Perkin Elmer
spectrum RXI using KBr pellets at frequency range 4000-400 cm™ and Shimadzu FT IR 400
Spectrophotometer, frequency range 4000-400 cm™ using KBr
Nuclear Magnetic Resonance spectroscopy
'H NMR:

Differences in the magnetic properties of various magnetic nuclei present in the molecule can
be Studying by NMR spectroscopy and also it enables us to deduce the positions of this nucleus
within the molecule. One can find out how many different kinds of environments there are in the
molecule and also which atoms are present in neighboring groups. Usually, the number of atoms
present in each of these environments is measured. Therefore, the diagnostic features of the NMR
Spectra are the number of signals, position of signals, splitting pattern of signals and area of signals.
'"H NMR of the ligands were recorded using Bruker 300 MHz Avance —Il FT-NMR Spectrometer
with DMSO-d; as the solvent and TMS as internal standard
“CNMR:

3C has a spin quantum number equal to % and its nuclear magnetic resonance can be
observed in a magnetic field of 23,500 gauss at 25.2 mega cycles per second. *H spectrum is normally



obtained by sweeping either the excitation frequency or the held through the region of precession
frequencies. The inefficiency of this method is clear from the fact that only one line can be observed
at a given point in time. The problem arises when *C with intrinsically narrow lines covering a wide
absorption range are studied. It is, therefore, advantageous to excite the whole band of frequencies
simultaneously. It is done by strong pulse of radio-frequency covering a large band of frequencies
which is capable of exciting all resonance of interest at once. At the end of the pulse period, the nuclei
will process freely with their characteristic frequencies reflecting with the chemical environment (Ele.
Org. spec-231 &) and exhibit chemical shifts. "*C NMR of the synthesized compounds were recorded
on 75 MHz Bruker Spectrometer at 298.6 K using DMSO-d; as solvent .

RESULT AND DISCUSSION

Thin layer chromatography(TLC)

Analytical TLC was performed on pre-coated aluminum sheets of silica (60F254) and
visualized by short-wave UV light at A 254 nm. Flash column chromatography wascarried out
on silica gel (230-400 mm) and semi-automated purification was carried out crystallization
by slow evaporation method. Solvent systems are reported by column volume (CV) with the
solvent flow rate as stated. A single spot on TLC silica gel glass plate with ethanol confirmed
the purity of the synthesized sample. TLC plate of the compound(E)-2-
(3,4,trimethoxybenzylidene) hydrazinecarbothioamide is shown in Fig 1.

Rf= distance travelled by given sample
Distance travelled by solvent
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Fig. 1 TLC plate for (E)-2-(3,4,5-rimethoxybenzylidene)hydrazinecarbothioamide in ethanol
as a eluent.

Spectral Characterization:

FT-IR Spectral studies:

In order to study of functional group of the THC Schiff base, the IR spectrum of THC was

compared with the general functional ranges. The IR spectrum of THCshowed characteristic
band at 3393 and 3157 cm™ can be attributed to v(NH2) and v(NH) respectively. Aromatic
v(ArC-H) A sharp band appeared at 3026 cm™. Generally carbonyl group appears at 1680-
1700cm™ but the compound THC has appears at 1603 cm™, this is due to amide group
present in the compound which decreases the carbonyl functional group. vC=N and vCNC
stretching frequency appears at 1533 and 1106 cm™ respectively. The FT-IR spectral data are
given in table 1 and figure 2



Table .1 Important IR bands of THCwith their assignments.

Compo |v(N | v(N- | v(ArC | v(C= | v(C= | v(CN
unds |H2) |H) |-H) |0O) |N) |Q)
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Fig 2.FT-IR Spectrum of (E)-2-(3,4,5-trimethoxybenzylidene)hydrazinecarbothioamide

'H NMR and **C NMR spectrum:

'H NMR spectrum of the compound THC was recorded in DMSO-ds (300 MHz) and
the *H-NMR spectrum of THC is shown in Fig. 3 and 3a.A sharp singlet appears at & 7.1 ppm
which is due to phenyl ring of two ortho position proton.A chemical shift appears at 11.4 ppm
this is due to amide proton which involeamido-thioltautomerism. The azomethine proton
shows singet higher chemical shift 6 8.5 ppm this is due to phenyl ring present in the adjacent
position. The NH2 group shows two singlet one is at & 8.2ppm andanother one is at 6 8.1
ppm due to different chemical environment. A singlet with very intensity appears at 3.8 ppm
this is due totwomethoxy group present at meta positions and a singlet appears at 3.6 ppm
which is due to para substituted methoxyproton. **C NMR spectrum of the compound THC
was recorded in DMSO-dg (75 MHz) and the *C-NMR spectrum of THC is shown in Fig. 4.
A peak appears at 178ppm which is due to carbon of thiocarbonylgroup.Four different
environment Aromatic carbons appears at 153,139,130 and 105 and the azomethine carbon
appears at 142 ppm. A very intensity peak appears at 56 ppm this is due to carbon of two
methoxy group present at meta positions and a low intensity peak appears at 60 ppm which is
due to para substituted methoxycarbon.
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Fig. 3."H-NMR spectrum of (E)-2-(3,4,5-trimethoxybenzylidene)hydrazinecarbothioamide
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Fig .3a.Expanded*H-NMR spectrum of (E)-2-(3,4,5-trimethoxybenzylidene)
hydrazinecarbothioamide
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Fig 4.1*C-NMR spectrum of (E)-2-(3,4,5-trimethoxybenzylidene)hydrazinecarbothioamide

CONCLUSION

The present study deals with synthesis and characterization of (E)-2-(3,4,5-
trimethoxybenzylidene)hydrazinecarbothioamide. The elemental analysis shows the presence
of nitrogen and is confirmed by using sodium fusion extract.From the FT-IR spectral study
information ,that is frequencies around v 3393 and 1603 cm™ ‘confirm the presence of amide
group and thiocarbonyl group .

In the *H and **C NMR spectral studies of the ligand THC the number of signals
appeared in the *H NMR and *C NMR spectra confirm the expected position of H and C
atoms as per the molecular formula and structure of the ligand .The signals appeared in both
the spectra give the exact position of each proton and carbon respectively as expected. In
future it is possible to do the biological studies such as antimicrobial activities, anti-cancer
activities and anti-oxidant activities of synthesized THC.

REFERENCE

1. Ashraf M. A., Mahmood K., Wajid A.: Synthesis, Characterization and Biological
Activity of Schiff Bases. IPCBEE, 2011, 10, 1-7

2. Kalaivani S., Priya N. P., Arunachalam S.: Schiff bases: facile synthesis, spectral
characterization and biocidal studies. IJABPT, 2012, 3, 219-223

3. Souza P., Garcia-Vazquez J. A., Masaguer J. R.: Transition Met. Chem., 1985, 10,
410.

4. Prashanthi Y., Kiranmai K., Subhashini N. J. P., Shivaraj: Synthesis, potentiometric
and antimicrobial studies on metal complexes of isoxazole Schiff bases. Spectrochim.
Acta Part A, 2008, 70, 30-35.

5. Ashraf M., Wajid A., Mahmood K., Maah M., Yusoff I.: Spectral Investigation of the
Activities of Amino Substituted Bases. Orient. J. Chem., 2011, 27, 2, 363-372.

6. Golcu A., Tumer M., Demirelli H., Wheatley R.: Cd(ll) and Cu(ll) complexes of
polydentate Schiff base ligands: synthesis, characterization, properties and biological
activity. Inorg. Chim. Acta, 2005, 358, 1785-1797.

8



10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.

Rice L. B.: Unmet medical needs in antibacterial therapy. BiochemPharmacol., 2006,
71,7,991-995.

Yang X., Wang Q., Huang Y., Fu P., Zhang J., Zeng R.: Synthesis, DNA interaction
and antimicrobial activities of copper (1) complexes with Schiff base ligands derived
from kaempferol and polyamines. Inorg. Chem. Com., 2012, 25, 55-59. 7. Kumar S.,
Dhar D. N., Saxena P. N.: Applications of metal complexes Schiff bases — a review. J.
Sci. Ind. Res., 2009, 68, 181-187.

Sundriyal S., Sharma R. K., Jain R.: Current advances in antifungal targets and drug
development. Curr. Med. Chem., 2006, 13, 11, 1321-1335.

Rehman W., Baloch M. K., Muhammad B., Badshah A., Khan K. M.: Characteristic
spectral studies and in vitro antifungal activity of some Schiff bases and their
organotin (IV) complexes. Chin. Sci. Bull., 2004, 49, 2, 119-122.

Pandeya S. N., Sriram D., Nath G., De Clercq E.: Synthesis, antibacterial, antifungal
and anti-HIV activity of Schiff and Mannich bases of isatin with N-[6-
chlorobenzothiazol-2-yl]thiosemicarbazide. Indian J. Pharm. Sci.,1999, 61, 358-361
Sridhar S. K., Pandeya S. N., Stables J. P., Ramesh A.: Anticonvulsant activity of
hydrazones, Schiff and Mannich bases of isatin derivatives. Eur. J. Pharm. Sci., 2002,
16, 129-132.

S. D.H. Brown and W.E. Smith, Enzyme Chemistry-Impact and Applications,
Chapmann and Hall, London, 1990.

K. Singh, M.S. Barwa and P. Tyagi, Eur. J. Med. Chem., 42 (2007) 394.

P.G. Cozzi, Chem. Soc. Rev., 33 (2004) 410.

S. Chandra and J. Sangeetika, J. Ind. Chem. Soc., 81 (2004) 203.

H. Schiff, Ann. Chem. Pharm., 150 (1869) 193.

C. K. Jorgensen, Acta Chem. Scand., 11(1957) 73.

H. Schiff, Ann. Chem. Pharm., 150 (1869) 193.

H. Schiff, Ann. Chem. Pharm., 151 (1869) 186.

M. Delepine, Bull. Soc. Chim., 21 (1899) 943.

P. Pfeiffer, T. Hesse, H. Pfitzinger, W. Scholl and H. Thielert, J. Prakt. Chem., 149
(1937) 217.

P. Pfeiffer, E. Buchholz and O. Baver, J. Prakt. Chem., 129 (1931) 163.

V. Cassellata, P. Vigato, D.E. Fenton and M. Vidali, Chem. Soc. Rev., 79 (1979)
199.

J. Sessler and J. Sibcr, Tetrahedron, 49 (1993) 8727.

M. Yildiz, Z. Kilic and T. Hokelek, J. Mol. Struct., 441 (1998) 1.

Y. Sunatsuki, Y. Motoda and N. Matsumoto, Coord. Chem. Rev., 226 (2002) 199.
D.P. Kessissoglou, M.L. Kirk, M.S. Lah, X. Li, C. Raptopoulou, W.E. Hatfield and
V.L.Pecoraro, Inorg. Chem., 31 (1992) 2935.

F.H. Allen, ActaCrystallogr. B, 58 (2002) 380.

S. Di Bella, I. Frgala, I. Ledoux, M.A. Diaz — Garcia and T.J. Marks, J. Am. Chem.
Soc., 119 (1997) 9550.

A. Scheurer, H. Maid, F. Hampel, R.W. Saalfrank, L. Toupet, P. Mosset, R. Puchta
and N.J.R. Van E. Hommes, Eur. J. Org. Chem., (2005) 2566.

M. Dey, C.P. Rao, P.K. Saarenketo, K. Rissanen, Inorg. Chem. Commun., 5 (2002)
924,

A.L. Gavrilora and B. Bosnich, Inorg. Chim. Acta, 352 (2003) 24.

C. Liu, M. Wang, T. Zhang and H. Sun, Coord. Chem. Rev., 248 (2004) 147.
Z.L.You, H.L. Zhu, W.S. Liu and Z. Anorg, Allg. Chem., 630 (2004) 1617.

A. Golcu, M. Tumer, H. Demirelli and R. A. Wheatey, Inorg. Chim. Acta, 358 (2005)
1785.



37.S. Chang, L. Jones, C.M. Wang, L.M. Henling and R.H. Grubbs, OrganoMetallics, 17
(1998) 3460.

38. J.A. Ibers and R.H. Holm, Science, 209 (1980) 223.

39. E. Bouwman and J. Reedijk, Bioinorganic Catalysis, 2nd Edn, Ed. J. Reedijk, E.
Bouwman, Marcel Dekkar Inc. New York, 1999, pp. 1.

40. R.P. Hausinger, Microbiol. Rev., 51 (1987) 22.

41. F.L. Urbach, Metal ions in Biological Systems, Dekker, New York, 1981, pp.73.

42.S. Ito, S.E.V. Stevens, S.B. Ogel, M.J. Mc-Pherson, M.N. Keen, K.D.S. Yadav and
P.F. Knowles, Nature, 350 (1991) 87.

43. P. Gweirriero, S. Temburini and P.A. Vigato, Coord. Chem. Rev., 139 (1991) 87.

44. R.W. Hay, Bioinorganic Chemistry, Ellis Horwood Ltd: Chicester, 1984, pp. 51.

45. E. Kimura and T. Koike, Bioinorganic catalysis, 2nd Edn, Ed. J. Reedijk and E.
Bouwman, Marcel Dekkar Inc. New York, 1999, pp. 33.

46. R.H. Holm, P. Kinnepohl and E.I. Solomon, Chem. Rev., 96 (1996) 2236.

47. W. Kaim and J. Rall, Angew. Chem., Int. Ed. Engl., 35 (1966) 43.

10



11



12



