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Abstract 

A probe into the literature survey clearly reveals no work has been carried 

out for the synthesis of (E)-2-(2, 6-dichlorobenzylidene)hydrazinecarbothioamide 

(DHC)using 2,6-dichlorobenzaldehyde and thiosemicarbazide.Aim and scope of 

the work is highly effective medicinal hydrazide derivative has been synthesized 

from Schiff base route and also synthesized its some transition metal 

complexes.The structure of the ligand DHC and its complexes were carried 

various spectral studies. From these studies, I know about the knowledge of 

organic chemistry and 

spectroscopy.In my present work, we have to synthesis of (E)-2-(2, 6-

dichlorobenzylidene) hydrazinecarbothioamide and establish the structure through 

the analytical (elemental and TLC) and spectral (IR, H
1 

NMR and C
13

 NMR) 

methods of characterization. 

INTRUODUCTION: 

A Schiff base may be a compound with the final structure R2C=NR’ (R’≠H).They 

can be thought of a sub-class of imines, being either secondary ketimines or 

secondary aldimines counting on their structure. The term is 

usually synonymous with azomethine that refers specifically to secondary aldimines 

(i.e.R-CH=NR’where R’≠ H).The term Schiff base is normally applied to these 

compounds when they are being used as ligands to form coordination complexes 

with metal ions. Schiff bases are condensation products of primary amines and 

carbonyl compound and they were discord by a German Chemistry Nobel Prize 
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winner Hugo Schiff in 1864[1].The project has been aimed toward the synthesis of 

some novel heterocyclic compounds like Schiff bases and their cyclisation to 

supply (Azetidinones) Betalactam derivatives of biological significance.  

 

A Schiff base is formed by the reaction of nucleophilic addition to the carbonyl 

group. In this reaction amine is the nucleophile. In the first step, the amine reacts 

with aldehyde or ketone to give an unstable addition compound called carbinolamine. 

It loses water by either acid or base catalyzed pathways.Since the carbinolamine 

is associate alcohol, it undergoes acid catalyzed dehydration.Typically the 

dehydration of the carbinolamine is that the rate determinative step of Schiff base 

formation which is why the reaction is catalyzed by acids.The acid concentration 

should not be too high because amines are basic compounds and may be protonated 

and then becomes non-nucleophile. In that condition, the equilibrium is pulled to the 

left and carbinolamine formation cannot occur. A Schiff base (-C=N-R) is a nitrogen 

analog of an aldehydes or ketones in which the C=O group is replaced by amine 

group. It is usually formed by condensation of an aldehydes or ketones with a 

primary amine according to the following scheme-1. 

 

 

 

Scheme 1. 

General synthesis of Schiff base 

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 

polymerizable while those of aromatic aldehydes having effective conjugation are 

more stable.Schiff bases area unit a number of the foremost wide used organic 

compounds.They are used as pigments and dyes, catalysts, intermediates in organic 
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synthesis, and as polymer stabilizers.Schiff bases have also been shown to exhibit a 

broad range of biological activities, including antifungal, antibacterial, antimalarial, 

antiproliferative, anti-inflammatory, antiviral and antipyretic properties.Imine or 

azomethine teams area unit gift in varied natural, natural – derived and non-natural 

compounds.The imine cluster gift in such compounds has been shown to 

be important to their biological activities. 

 

 

 

EXPERIMENTAL METHOD 

4.1 Characterization techniques used: 

 Some physical methods were used to elucidate the bonding and structure of 

the synthesized ligands and complexes and to confirm the expected properties. 

While the ligands were characterized by usual methods such as analytical 

technique such as TLC, molar conductance, magnetic susceptibility and spectral 

techniques such as IR, UV-Visible, NMR and mass spectral techniques, it differs 

for complexes depending on the nature of the ligands and the metal ions involved. 

The presence of paired or unpaired electrons of the metal ions imparts the 

magnetic behavior of the complexes. 

Chemicals used as, 

 All the chemicals used were of Merck and Sigma Aldrich products, 

available commercially in AR grade. The purchased chemicals were used without 

any further purification. 

The physicochemical techniques employed for the present study is discussed 

below. 

 

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 
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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, it is 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. 

 

SYNTHESIS, OF (E)-2-(2, 6-

DICHLOROBENZYLIDENE)HYDRAZINECARBOTHIOAMIDE 

SYNTHESIS OF DHC: 

CHEMICALS REQUIRED: 

2,6-dichlorbenzaldehyde (0.0057mole) = 1g 

Thiosemicarbazide(0.0057mole)    =0.523g 

Ethanol  =10mL 

Diethyl ether =10mL 

2,6-dichlorbenzaldehyde (0.0057 mole)and thiosemicarbazide were taken in 

1:1 molar ratio. 0.523g of thiosemicarbazide(0.0057mole)   was taken in a round 

bottom flask and 10 mL of ethanol was added. To this solution, 10 mL ethanolic 

solution of 1g of 2,6-dichlorbenzaldehyde(0.0057 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 recrystallized from ethanol. The 

purity of the compound  checked by Thin Layer Chromatography(TLC). 

 

Analytical techniques: 

Elemental Analysis: 
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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 1 mL of fusion extract. It was 

boiled, cooled and then added 2 mL of diluted sulfuric acid. Sodium cyanide is 

converted to sodium ferrocyanide on treating with ferrous sulphate(FeSO4). 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 1ml of silver nitrate solution. The halide ions chloride, 

bromide and iodide ions are giving white, pale yellow and yellow precipitate 

respectively but the compound DHC does formwhite precipitate which is soluble 

in ammonium hydroxide pale. Hence we have conclude the sample DHC has 

chlorine is confirmed.  
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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: 

During the preparation of Lassaigne's extract, sulphur from the organic compound 

reacts with sodium to form sodium sulphide compound. It gives a purple colour 

with sodium nitroprusside due to the formation of sodium thionitroprusside. 

 

 

From this test conclude the synthesized compound has both nitrogen and sulphur 

is present in it. 

RESULT AND DISCUSSION 

Analytical and spectral studies(FT-IR, 
1
H-NMR and 

13
C-NMR of (E)-2-(2, 6-

dichlorobenzylidene)hydrazinecarbothioamide 

THIN LAYER CHROMATOGRAPHY(TLC): 

Analytical TLC was performed on pre‐coated aluminum sheets of silica (60F254) 

and visualized by short‐wave UV light at λ 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 
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synthesized sample. TLC plate of the compound (E)-2-(2,6-

dichlorobenzylidene)hydrazinecarbothioamide is shown in Fig 5.1. 

Rf=  
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑  𝑏𝑦  𝑆𝑎𝑚𝑝𝑙𝑒

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑  𝑏𝑦  𝑠𝑜𝑙𝑣𝑒𝑛𝑡
 

  Rf=  
3.2

3..6
 

 = 0.88 cm 
-1

  

 

Spectral Characterization: 

FT-IR Spectral studies: 

In order to study of functional group of the DHC Schiff base, the IR 

spectrum of DHC was compared with the general functional ranges. The IR 

spectrum of DHC showed characteristic band at 3410 and 3148 cm
-1

 can be 

attributed to ν(NH2) and ν(NH) respectively Aromatic ν(ArC-H) A sharp band 

appeared at 3010 cm
-1

. Generally carbonyl group appears at 1680-1700cm
-1

 but 

the compound DHC has appears at 1592 cm
-1

, this is due to amide group present in 

the compound which decreases the carbonyl functional group. νC=N and νCNC 

stretching frequency appears at 1525 and 1102 cm
-1

 respectively. The FT-IR 

spectral data are given in table 5.2.1and figure 5.2.1a 

Table 5.2. 1. Important IR bands of DHC ligand and its complexes with their        

assignments 

Compounds ν(NH2) ν(N-H) ν(ArC-H) ν(C=O) ν(C=N) ν(CNC) 

 DHC       3410      3 1 4 8      3 0 1 0      1 5 9 2     1 5 2 5    1 1 0 2     

 

. 
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Fig5.2.1a FT-IR Spectrum of (E)-2-(2,6-

dichlorobenzylidene)hydrazinecarbothioamide 
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1
H NMR and 

13
C NMR spectrum: 

1
H NMR down of the compound DHC was recorded in DMSO-d6 (300 

MHz) (Fig. 5.2.2, 5.2.2a). The ligand DHC shows a singlet at δ 11.7 ppm is 

assigned to amido-thiol SH proton. A doublet appeared at 7.5 ppm which is 

corresponding to phenyl ring protons of meta position. Two singlets appeared in 

the range one is at 8.4 ppm and another one is at 8.3 ppm this is due to NH2 

protons of thiosemicarbazide part. A triplet appeared at δ 7.4 ppm this is due to 

para position of aromatic ring proton. A sharp signal at δ 7.3 ppm is assigned to 

azomethine (-CH=N-) proton. 
13

C NMR spectrum of the ligand DHC was recorded 

in DMSO-d6 (75MHz) (Fig 5.2.2b, 5.2.2c). Amide group thiocarbonyl carbon is 

appeared at δ 178 ppm. Azomethine carbon shows at 138 ppm and phenyl ring 

carbons appeared at 134, 131, 130 and 129ppm. 

  

 

Fig 5.2.2.
1
H-NMRspectrum of (E)-2-(2,6-

dichlorobenzylidene)hydrazinecarbothioamide 
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Fig 5.2.2a. Expanded
1
H-NMR spectrum of (E)-2-(2, 6 -

dichlorobenzylidene)hydrazinecarbothioamide 

 

Fig 5.2.2.b
13

C-NMR spectrum of (E)-2-(2,6-

dichlorobenzylidene)hydrazinecarbothioamide 
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Fig 5.2.2c.expanded
13

C-NMR spectrum of(E)-2-(2,6-

dichlorobenzylidene)hydrazinecarbothioamide 

 

 

EFFECT ON BIO FILM FORMATION: 

 A modified crystal violet assay was employed to test the effect of plant 

extract on biofilm formations. Two-fold serial dilutions of plant extracts were 

made in sterile 96-well tissue culture plates containing 50 µl of Mueller–Hinton 

broth per well. The tested concentration range from 20 mg/ml to 0.156 mg/ml. A 

50 µl of fresh bacterial suspension (1.0 McFarland) was added to each well. 

Growth control (cells + broth), media control (only broth) and blank control (broth 

+ extract) were included. After incubation at 37 °C for 48 h, the biofilm biomass 

was assayed using the crystal violet staining assay as described above. The 

percentage of biofilm inhibition was calculated using the following formula: 
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 Concentration (0.01mg per 1ml)        Percentage 

           10µl             40.55 

 25µl             34.10 

                    50µl             39.17 

                  100µl             53.91 

 

The results of in vitro anti-biofilm (strong producer) activity of 53.91 are tested 

and results were presented in Table.The bacteria used in this part of investigation have 

been selected from the bacteria used for antibacterial activity depending on their biofilm 

formation potential.Anti-biofilm activity is presented in three types of results. The 

influence on biofilm formation varied among the tested strains. P. Aeruginosa formed the 

thickest biofilm (moderate producer) at 39.17 and two other bacteria were classified as 

insignificantly biofilm producer at concentration 34.10. 

  CONCLUSION 

  

The metal complexes of Schiff base and the important application of the bases and 

relevance for carrying out this work.The detail study of Literature review of Schiff base, 

the synthetic route and analytical studies of Schiff base.The deals with synthesis and 

characterization of (E)-2-(2,6-dichlorobenzylidene)hydrazinecarbothioamide. The 

elemental analysis shows the presence of nitrogen is confirmed by using sodium fusion 

extract.The FT-IR spectral study information. The frequencies around ν 3410 cm
-1 

confirm the presence of amide group. The stretching frequency of ν(C=N), (CNC) and 

ν(C=O)  ofDHC are shows expected ranges.The 
1
H and 

13
C NMR spectral studies of the 

ligand DHC. The signals appeared in both the spectra give the exact position of each 

proton and carbon respectively as expected. In mass spectral study of the ligand DHC is 

discussed.Finally biofilm studies also carried out. 
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