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Abstract

Recently in this laboratory, a direct, suitable and simple method for the synthesis of 1,4-bis[(substituted phenyl)-2,4-
dithiobiureto]benzene (III a-d). A novel series of 1,4-Bis[(substituted phenyl)-2,4-dithiobiureto]benzene (III a-d) was
synthesized by the interacting 1,4-dithiocarbamidobenzene (I) with substituted phenylisothiocyanates (II a-d) in
acetone-ethanol medium on water bath for 4 hours. The structure of the synthesized compounds was justified on the
basis of chemical characteristics, elemental and spectral analysis.
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1. Introduction

Thiocarbamido, dithiobiureto and triazino nucleus containing drugs possess an important applications and
significances in medicinal, pharmaceutical, industrial, agricultural and biochemical sciences!-8. The important reactions
of amino compounds have been briefly investigate by Pandey?, Pathel0, Berad!l, Aprajit'2, Tayade!3, Deohate!* and
Bhagwatkar?s for the synthesis of several 5, 6 and 7 membered nitrogen, nitrogen and sulphur containing heterocycles
with several references to 1,2,4-triazioles, 1,3,5-thiadiazolidines, 1,3,5-dithiazines, 1,3,5-thiadiazines and s-triazines.
These molecules possess various medicinal, agricultural, industrial and biochemical applications and importance, hence
the present research scheme was designed to describe somewhat suitable and direct method for a synthesis of the novel
1,4-Bis[(substitutedphenyl)-2,4-dithiobiureto]benzene (III a-d).

2. Experimental Method

The melting points of all synthesized compounds were recorded using hot paraffin bath. The carbon and Hydrogen
analysis was carried out on Carlo-Ebra 1106 analyzer. Nitrogen estimation was carried out n colman-N-analyzer-29. IR
spectra were recorded on Shemadzu spectrometer and the range 40000-400 cm™ in KBr pellets. PMR spectra were
recorded on Brucker AC-300F spectrometer with TMS as internal standard using CDCI3 and DMSO-ds as solvent. The
Gel-G plates by TLC with layer thickness of 0.3 mm. All chemical used were of AR grades (India Made).

3. Result and Discussion

3.1. Synthesis of 1,4-Bis[(S-phenyl)-2,4-dithiobiureto]benzene (Illa):

1,4-Bis[(S-phenyl)-2,4-dithiobiureto]benzene (Illa) was synthesized by refluxing the mixture of 1,4-
dithiocarbamidobenzene (I) with phenyl isothiocyanate (Ila) in 1:2 molar proportion in acetone-ethanol medium for 4
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hours on water bath, faint yellow coloured crystals were separated out. They were filtered and dried at room condition.
Recrystallised from ethanol, Yield 85%.

HNﬁT— NH» HN I NH T NH

S AcstoneEthano S S \
- - N — | o 7N
| P || \ L —

HN——r—NH2z
S —

\
0 S S /N

(lla)

Scheme-1

3.2. Properties of (IlIa)

It was faint yellow crystalline solid having m. p. 180°C. It gave positive test for nitrogen and sulphur elements. It was
desulphurized by alkaline plumbite solution. It was soluble in ethanol, acetone while insoluble in benzene. It formed
picrate having m. p. 1679 C. From the analytical data the molecular formula was found to be C22H20NeS4.

3.2.1. IR Spectrum16-17

IR spectrum of compound (IIla) was carried out in KBr-pellets and is reproduced on Plate No.IR FTS-2. The important
absorptions are correlated as follows and are depicted in Table No. 1

Table 1 The important absorptions

Sr. No. | Absorption observed(cm-1) | Assignment Absorption expected (cm-1)
1 3395.83 C-H (Ar) (S) 3500-3000
2 1608.70 C = NH (imino group) 1989-1471
3 1092.72 C=S stretching 1200-1050
4 1665.00 N-H stretching 1789-1471
6 1047.39 C-N stretching (ali) 1000-1250

3.2.2PMR Spectrum

PMR Spectrum?8-19 of a compound (3a) was carried out in DMSO-des-CDCls and reproduced on Plate No. PMR FTS-2. This
spectrum distinctly displayed the signals due to Ar-H/ pyridino protons at 6 7.2599 ppm, -NH (Ar) protons o 4.7212-
4.6786 ppm and -NH (C-NH-C) protons at 6 1.5596-1.2324 ppm.

3.2.3Mass spectrum19-20

The Mass analysis of the compound was carried out and reproduced on Mass Plate No. FTS-2. The fragmentation occurs
during the analysis is given in Mass Scheme-I.
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Figure 1 Mass Scheme (Il1a)

From the above chemical characteristics and analysis, the compound (Illa) was assigned the structures as 1,4-bis][(S-
phenyl)-2,4-dithiobiureto]benzene (Illa).
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Figure 2 Structure of (Illa)

3.3. Synthesis of 1,4-Bis[(4-nitrophenyl)-2,4-dithiobiureto]benzene(IlIb):

1,4-Bis[(S-phenyl)-2,4-dithiobiureto]benzene  (Illb) was synthesized by refluxing the mixture of
1,4dithiocarbamidobenzene (I) with 4-nitrophenyl isothiocyanate (IIb) in 1:2 molar proportion in acetone-ethanol
medium for 4 hours on water bath, brown coloured crystals were separated out. They were filtered and dried at room
condition. Recrystalized from ethanol, Yield 80%.
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3.4. Properties of (11Ib)

It was brown crystalline solid having m. p. 165°C. It gave positive test for nitrogen and sulphur elements. It was
desulphurized by alkaline plumbite solution. It was soluble in ethanol while insoluble in benzene. It formed picrate
having m. p. 1500 C. From the analytical data the molecular formula was found to be C22H18NgSa.

3.4.1. IR Spectrum16-17

IR spectrum of compound (3b) was carried out in KBr-pellets and is reproduced on Plate No.IR FTS-3. The important
absorptions are correlated as follows and are depicted in Table No. 2

Table No. 2
Sr. No. | Absorption observed(cm1) | Assignment Absorption expected (cm1)
1 3405.47 C-H (Ar) (S) 3500-3000
2 1474.64 C - NH (imino group) | 1989-1471
3 1080.49 C=S stretching 1200-1050
4 1642.46 N-H stretching 1789-1471
6 1099.47 C-N stretching (ali) 1000-1250

3.5. PMR Spectrum

PMR Spectrum?8-19 of a compound (3a) was carried out in DMSO-de-CDCl3 and reproduced on Plate No. PMR GVS-2. This
spectrum distinctly displayed the signals due to Ar-H protons at & 7.5106-8.5066 ppm, -NH (Ar) protons & 3.2890-
4.9644 ppm and -NH (C-NH-C) protons at 6 1.2323-2.3642 ppm.

3.5.1. Mass spectrum?19-20

The Mass analysis of the compound was carried out and reproduced on Mass Plate No. FTS-3. The fragmentation occurs
during the analysis is given in Mass Scheme-II.
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Figure 3 Mass Scheme (IIIb)

From the above chemical characteristics and analysis, the compound (IIIb) was assigned the structures as 1,4-bis[(4-
nitrophenyl)-2,4-dithiobiureto]benzene (IIIb).
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Figure 4 Structure of I1Ib
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3.6. Spectral Data
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Figure 5 IR Spectra Illa
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Figure 7 Mass Spectra Illa
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Figure 10 Mass Spectra IIIb

Similarly, 1,4-bis[(2-nitrophenyl)-2,4-dithiobiureto] benzene (Illc) and 1,4-bis[(4-methylphenyl)-2,4-dithiobiureto]
benzene (IlId) were successfully synthesized by refluxing 1,4-dithiocarbamidobenzene (I) with 2-nitrophenyl

isothiocyanate (Ilc) and 4-methylphenyl isothiocyanate (I1Id) in 1:2 proportion in acetone-ethanol medium for 4 hours
respectively.

4., Conclusion

1,4-Bis[(substitutedphenyl)2,4-dithiobiureto]benzene (Illa-d) were successfully synthesized through the three-step
procedure that involved the synthesis of 2,4-dithiobiuret, followed by the reaction of 1,4-chlorobenzene with thiourea,
and finally substitution of isothiocyanatesyields the resulting compound. The purity of the product was confirmed by
recrystallization and characterization using various analytical techniques such as chemical characteristics, melting
point, IR spectrum, NMR spectrum and Mass spectrum. The synthesis provides a feasible method for the preparation of
this important compound with potential applications in materials science and biotechnology.
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