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Structured Abstract:  

Purpose: To synthesize and characterize two N,S donor Schiff base ligands 
and their complexes with phenylmercury(II) acetate. 

Methods: Condensation of thiosemicarbazide with 2-hydroxyacetophenone 
and diacetylmonooxime yielded two N, S donor Schiff base ligands Haptsc 
and Hdmtsc. The reaction of phenylmercury(II) acetate with these Schiff base 
ligands has produced two new light-yellow coloured phenylmercury(II) 
complexes [PhHg(aptsc)] (1) and [PhHg(dmtsc)] (2). The physicochemical 
techniques e.g. elemental analyses, spectroscopic methods (IR, Electronic, 
NMR) and conductivity measurements have been applied to characterize the 
ligands and the newly synthesized complexes.  

Findings: Based on the experimental data and on comparison with other 
related compounds both the Schiff base ligands are found to behave in a 
monobasic fashion and the corresponding complexes may be proposed to 
adopt Y-shaped geometry around mercury(II) by phenyl carbon, thiol sulphur 
and azomethine nitrogen atom. 

Originality: The thione and thiol form of the ligands may remain in 
equilibrium in solution through enethiolization process and the bonding with 
the phenylmercury(II) ion has been observed to take place through thiol form 
of sulphur. 
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Introduction 

The chemistry of (N, S, O) donor Schiff base ligands and their corresponding metal 

complexes has been gaining considerable interest for their interesting and important 

properties, e.g., their fascinating structural diversities (Dhar et al., 2005; Vyas et al., 2011; 

Thomas et al., 2004; Sarkar et al., 2005), catalytic activities in a number of organic 

transformations and other reactions (Prakash et al., 2011; Temel et al., 2012; Kathale et al., 

2001), ability to be used as magnetic materials (Andruh et al., 2011; Miyasaka et al., 1996; 
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Costes et al., 2002) and photo-induced chemical behavior (Trujillo et al., 2010; Cozzi et al., 

2003). The biological activities of metal complexes involving such thiosemicarbazone Schiff 

base ligands have also been widely studied (Belicchi-Ferrari et al., 2005; Ali et al., 2002; 

Jayabalakrishnan et al., 2001; Al-Amiery et al., 2012; Rodriguez-Argüelles et al., 1995).  The 

antibacterial, anti-tumoral, antiviral, antimalarial and anti-tuberculosis activities are 

effectively shown by them (Raman et al., 2001; Parashar et al., 1988; da Silva et al., 2011; 

Neelakantan et al., 2010). The large size and d10 configuration of mercury(II) make it 

different from other transition elements in their coordination chemistry with (N, S, O) donor 

systems (Montazerozohori et al., 2009; Gupta et al., 2007; Donia et al., 2008). Mercury is 

noted as one of the most toxic heavy metals on earth and toxicity of mercury depends on the 

various occurring forms. Organo-mercury compounds are found to be more toxic than 

elemental mercury and other inorganic mercury compounds (Boening, 2000; Hempel et al., 

1995; Clarkson et al., 1997). 

The study of organomercury(II)-thione complexes find their natural importance due to its 

great similarity with the methylmercury(II) cation and its activity for bio-methylation 

process. Such organomercury(II) moiety strongly interacts with the sulphur atoms present in 

the cysteinyl groups of polypeptides. In such complexes, mercury(II) ion primarily binds with 

sulphur atom due to soft-soft interaction and such bond formation reinforces the other atoms 

like nitrogen or oxygen to create a secondary interaction with the mercury(II) cation. High 

complexing ability and chelation property make such (N, S, O) donor Schiff base ligands to 

be effectively used as scavengers for some toxic metals like, Cd, Hg etc. 

In this presentation we have studied the synthesis and characterization of two (N, S) donor 

Schiff base ligands Haptsc and Hdmtsc and their reactions with phenylmercury(II) acetate.  

Experimental 

Materials 

All chemicals user were of AR grade and solvents were purified and dried before use. 

Phenylmercury(II) acetate (Aldrich, Germany) was used as received.  
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Synthesis of ligand (Haptsc): 2-hydroxyacetophenone (0.70 g, 5 mmol) was taken in 

methanol (10 ml) to which thiosemicarbazide (0.47 g, 5 mmol) taken in methanol (10 ml) 

was added dropwise with stirring. Immediately a yellow solution was obtained. Glacial acetic 

acid (3/4 drops) was then added to it with stirring to facilitate the condensation reaction and 

stirring continued for 3 h at room temperature. The yellow solution on slow evaporation gave 

light yellow micro-crystals of Haptsc. 

Synthesis of ligand (Hdmtsc): Diacetylmonoxime (0.52 g, 5 mmol) was dissolved in 

methanol (10 ml) and thiosemicarbazide (0.47 g, 5mmol) taken methanol (10 ml) was then 

added to it and the mixture turns very light yellow in colour. Glacial acetic acid (3/4 drops) 

was then added to it and the mixture was stirred for 2 h at room temperature. Thereafter, the 

light yellow solution was refluxed at water bath for two hours. Light yellow micro-crystals of 

Hdmtsc were grown after concentration and slow evaporation. 

Synthesis of [PhHg(aptsc)] (1): A suspension of phenylmercury(II) acetate (1.68 g, 5 mmol) 

was prepared by dissolving it in dry ethanol (25 ml) and filtered directly into an methanolic 

solution (10 ml) of the ligand, Haptsc (1.05 g, 5 mmol). The mixture was heated under gentle 

reflux for about an hour and filtered while hot. The filtrate, on concentration and cooling, 

yielded a light yellowish compound.  

Synthesis of [PhHg(dmtsc)] (2): A suspension of phenylmercury(II) acetate (1.68 g, 5 mmol) 

was prepared by dissolving it in dry ethanol (25 ml) and filtered directly into an methanolic 

solution (10 ml) of the ligand, Hdmtsc (0.87 g, 5 mmol). The mixture was heated under 

gentle reflux for about an hour and filtered while hot. The filtrate, on concentration and 

cooling, yielded a light yellowish compound. 

Physical Measurements 

Elemental analyses were carried out at the Regional Sophisticated Instrumentation Center, 

Central Drug Research Institute, Lucknow, India. The electronic spectra were recorded (in 

10-5 M CHCl3 solution) using a Simadzu UV-1601 spectrophotometer and Emission spectra 

were recorded in Perkin–Elmer L52 spectrophotometer using 10-5 M CHCl3 solution at room 

temperature. Infrared spectral data were collected (KBr pellets) using a Perkin–Elmer L120-

000A spectrophotometer and 1H NMR spectra of the samples were measured in DMSO-d6 at 

the Indian Institute of Chemical Biology, Kolkata, West Bengal, India using a Bruker-400 

MHz instrument at room temperature. 
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Results and Discussion: 

Syntheses 

The reactions of 2-hydroxy acetophenone and diacetylmonoxime with thiosemicarbazide in 

1:1 molar ratio in methanol yielded the (N, S, O) donor thiosemicarbazone ligands (Haptsc 

and Hdmtsc) (Fig. 1). Both the ligands have a proton adjacent to the thione group. The thione 

group is relatively unstable in the monomeric form and tends to turn to the more stable C-S 

bond by enethiolization if there is at least one proton adjacent to thione group (Mayer, 1967). 

Therefore, the thione and the thiol may remain in equilibrium in solution (Fig. 2) and the 

ligands behave in a monobasic bidentate fashion; bonding through N and S atoms with the 

mercury ions.  

The treatment of phenylmercury(II) acetate with 2-hydroxy acetophenone thiosemicarbazone 

(Haptsc) and diacetylmonoxime thiosemicarbazone (Hdmtsc) in dry ethanol under gentle 

refluxing conditions resulted light yellow complexes [PhHg(aptsc)] (1) and [PhHg(dmtsc)] 

(2) (Scheme 1). These two complexes are generally soluble in DMSO, acetonitrile and 

nitromethane, and partially soluble in acetone and chloroform. The isolated metal complexes 

(1) and (2) are stable at room temperature and have been characterized by elemental analyses, 

molar conductance values, magnetic moments and spectroscopic (IR, 1H NMR and UV-Vis) 

data. Some of the characterization data are shown in Table 1.  

Molar conductance and Magnetic Moments 

The molar conductance values (Table 1) of the complexes (1) and (2) in DMSO are found as 

8.6 and 10.2 Ω-1 cm2mol-1 respectively suggesting the non-electrolytic nature of both the 

complexes (Geary, 1971). The magnetic susceptibilities of the complexes under investigation 

were measured in the solid state at room temperature and found to be diamagnetic in nature. 

Infrared and 
1
H NMR Spectra: 

The infrared spectra of the free ligands Haptsc and Hdmtsc in solid state do not show any 

νSH bands at ~ 2600 cm-1 (Dey et al., 2006; Dey et al., 2006; Colthup et al., 1964; Casas et 

al., 1993), but instead an intense band for νC=S at 920 cm-1 and 880 cm-1 are observed for 

Haptsc and Hdmtsc respectively. This νC=S band disappears in the complexes and a new 

band around 770 and 780 cm-1 is observed for Haptsc and Hdmtsc respectively due to νC–S 
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suggesting mercury coordination through thiol sulfur. This mode is further supported by the 

presence of a medium band around 340 cm-1 and 350 cm-1 in case of Haptsc and Hdmtsc 

respectively assignable to νHg–S. The bands due to νNH of the free ligands are located in the 

region 3300 and 3250 cm-1, but the νOH band at 3500 cm-1 is not observed possibly due to 

strong hydrogen bonding which causes a shift to a lower frequency. Moreover, the νC=N 

stretching mode is observed at a slightly lower wave number in both the complexes 

suggesting the coordination of this C=N with phenylmercury. These observations for the two 

complexes suggest a similar type of N,S coordination mode for both the complexes. The 

representative infrared spectra of the Schiff base ligand (Haptsc) is shown below (Fig. 3).  

The bands at 1562 (sh), 1476 (m), 1005 (m), 989 (m), 716 (vs), 444 (s), 232 (s) and 184 (sh) 

for both of these complexes are characteristic of a phenylmercury ring (Dey et al., 2006; 

Colthup et al., 1964; Casas et al., 1993; Sarkar et al., 2007). 

The 1H NMR spectra for the ligands Haptsc and Hdmtsc show chemical shift due to a NH 

proton in CDCl3 at 7.2 and 7.1 ppm respectively which were disappeared in the two 

phenylmercury(II) complexes. The phenolic –OH signals of the Haptsc at 4.8 ppm shifts to 

lower field for complex (1) at 4.6 ppm, but there is no deprotonation. This is observed 

possibly due to strong hydrogen bonding. The oxime –OH signals of Hdmtsc shows a similar 

shifting to lower field in complex (2). Thus both the ligands coordinate to the 

phenylmercury(II) as monobasic ligands. The phenyl ring proton signals appear in the range 

6.6–7.8 ppm for the ligand Haptsc as well as both complexes. The methyl protons of Haptsc 

and complex (1) are observed at 1.5 and 1.6 ppm respectively. While signals of the methyl 

protons are observed for Hdmtsc and complex (2) at 1.6-1.9 ppm. The chemical shifts of the 

free NH2 (2H) in both the ligands and complexes are observed at 2.1-2.3 ppm (Dey et al., 

2006; Dey et al., 2006; Colthup et al., 1964; Casas et al., 1993; Sarkar et al., 2007).  

Electronic Spectra: 

The free ligand Haptsc shows absorption bands at 259, 346 and 474 nm and Hdmtsc shows 

absorption bands (Fig. 4) at 252, 343 and 467 am. The bands in the region 343–346 nm and 

252–259 nm may be due to n–π* and π–π* transitions, respectively (Colthup et al., 1964; 

Syamal et al., 1981). The absorption bands are observed at slightly shifted position for the 

phenylmercury(II) complexes. The dependence of the solution absorption spectra on original 

Schiff bases suggests that the transitions are mainly ligand-centered transitions. Therefore, 
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the electronic absorption spectra are probably dominated by intraligand π–π* transitions 

possibly mixed with a small contribution from the metal in the HOMO and the LUMO 

(Wong et al., 2004). 

Conclusion   

Two thiosemicarbazone ligands, 2-hydroxy acetophenone thiosemicarbazone (Haptsc) and 

diacetylmonoxime thiosemicarbazone (Hdmtsc) have been synthesized and characterized. In 

solution the ‘thione’ form of the ligands remain in equilibrium with its ‘thiol’ form. Both the 

ligands have been found to behave in a monobasic bidentate fashion on reaction with the 

phenylmercury ion to produce the complexes having Y-shaped geometry around mercury(II).  

Acknowledgement 

Both the authors (S. S. and A. D.) are thankful to the Chakdaha College Authority for 

providing laboratory facilities to carry out this work.  

References: 

Al-Amiery, A. A., Al-Majedy, Y. K., Ibrahim, H. H., & Al-Tamimi, A. A. (2012). 

Antioxidant, antimicrobial, and theoretical studies of the thiosemicarbazone derivative 

Schiff base 2-(2-imino-1-methylimidazolidin-4-ylidene) hydrazinecarbothioamide 

(IMHC). Org. Med. Chem. Let., 2(1), 4. 

Ali, M. A., Mirza, A. H., Butcher, R. J., Tarafder, M. T. H., Keat, T. B., & Ali, A. M. (2002). 

Biological activity of palladium (II) and platinum (II) complexes of the acetone Schiff 

bases of S-methyl-and S-benzyldithiocarbazate and the X-ray crystal structure of the 

[Pd(asme)2] (asme=anionic form of the acetone Schiff base of S-methyl 

dithiocarbazate) complex. J. Inorg. Biochem., 92(3), 141-148. 

Andruh, M. (2011). Compartmental Schiff-base ligands-a rich library of tectons in designing 

magnetic and luminescent materials. Chem. Comm., 47(11), 3025-3042. 

Belicchi-Ferrari, M., Bisceglie, F., Casoli, C., Durot, S., Morgenstern-Badarau, I., Pelosi, G., 

& Tarasconi, P. (2005). Copper (II) and cobalt (III) pyridoxal thiosemicarbazone 

complexes with nitroprusside as counterion: syntheses, electronic properties, and 

antileukemic activity. J. Med. Chem., 48(5), 1671-1675. 

Boening, D. W. (2000). Ecological effects, transport, and fate of mercury: a general 

review. Chemosphere, 40(12), 1335-1351. 



Thiosemicarbazone Complexes of Phenylmercury(II): Synthesis and Spectral Characterization 

 

RAY: International Journal of Multidisciplinary Studies      97 

 

Casas, J. S., Castaño, M. V., Rodríguez-Argüelles, M. C., Sánchez, A., & Sordo, J. (1993). 

Dimethylthallium(III) and methylmercury(II) derivatives of pyridine-2-carbaldehyde 

thiosemicarbazone: synthesis and structure. J. Chem. Soc. Dalton Trans., (8), 1253-

1259. 

Clarkson, T. W. (1997). The toxicology of mercury. Critical reviews in clinical laboratory 

sciences, 34(4), 369-403. 

Colthup, N. B., Daly, L. H., & Wiberly, S. B. (1964). Introduction to Infrared and Raman 

Spectroscopy Academic Press, 2. New York, p. 305. 

Costes, J. P., Clemente-Juan, J. M., Dahan, F., Dumestre, F., & Tuchagues, J. P. (2002). 

Dinuclear (FeII, GdIII) complexes deriving from hexadentate schiff bases: synthesis, 

structure, and mössbauer and magnetic properties. Inorg. Chem., 41(11), 2886-2891. 

Cozzi, P. G., Dolci, L. S., Garelli, A., Montalti, M., Prodi, L., & Zaccheroni, N. (2003). 

Photo-physical properties of Schiff-base metal complexes. New J. Chem., 27(4), 692-

697. 

da Silva, C. M., da Silva, D. L., Modolo, L. V., Alves, R. B., de Resende, M. A., Martins, C. 

V., & de Fátima, Â. (2011). Schiff bases: A short review of their antimicrobial 

activities. J. Adv. Res., 2(1), 1-8. 

Dey, K., Sarkar, S., Mukhopadhyay, S., Biswas, S., & Bhaumik, B. B. (2006). Synthesis, 

characterization and coordination behavior of 2-(1-carboxyl-2-hydroxyphenyl) 

thiazolidine. J. Coord. Chem., 59(6), 565-583. 

Dey, K., Sarkar, S., Mukhopadhyay, S., Mallik, A. K., Biswas, S., & Bhaumik, B. B. (2006). 

Synthesis and characterization of a new thiohydrazone ligand, 3-carboxy-2-

hydroxybenzaldehydemorpholine N-thiohydrazone and its metal complexes. J. Coord. 

Chem., 59(11), 1233-1252. 

Dhar, S., Nethaji, M., & Chakravarty, A. R. (2005). Synthesis, crystal structure and photo-

induced DNA cleavage activity of ternary copper (II) complexes of NSO-donor Schiff 

bases and NN-donor heterocyclic ligands. Inorg. Chim. Acta, 358(7), 2437-2444. 

Donia, A. M., Atia, A. A., & Elwakeel, K. Z. (2008). Selective separation of mercury(II) 

using magnetic chitosan resin modified with Schiff's base derived from thiourea and 

glutaraldehyde. J. Hazard. Mater., 151(2), 372-379. 

Geary, W. J. (1971). The use of conductivity measurements in organic solvents for the 

characterisation of coordination compounds. Coord. Chem. Rev., 7(1), 81-122. 



Thiosemicarbazone Complexes of Phenylmercury(II): Synthesis and Spectral Characterization 

 

RAY: International Journal of Multidisciplinary Studies      98 

 

Gupta, V. K., Singh, A. K., Al Khayat, M., & Gupta, B. (2007). Neutral carriers based 

polymeric membrane electrodes for selective determination of mercury(II). Anal. 

Chim. Acta, 590(1), 81-90. 

Hempel, M., Chau, Y. K., Dutka, B. J., McInnis, R., Kwan, K. K., & Liu, D. (1995). Toxicity 

of organomercury compounds: bioassay results as a basis for risk 

assessment. Analyst, 120(3), 721-724. 

Jayabalakrishnan, C., & Natarajan, K. (2001). Synthesis, characterization, and biological 

activities of ruthenium(II) carbonyl complexes containing bifunctional tridentate 

Schiff bases. Synth. React. Inorg. Met.-Org. Chem., 31(6), 983-995. 

Kathale, N., Rao, N. S., Rao, N. N., & Munshi, K. N. (2001). Synthesis and characterization 

of some dioxomolybdenum (VI) complexes with O, N, S donor Schiff bases derived 

from S-methyldithiocarbazate, S-benzyldithiocarbazate, 2-aminoethanethiol, and 

substituted salicylaldehydes. Synth. React. Inorg. Met.-Org. Chem., 31(5), 859-871. 

Mayer, R. (1967). Organosulphur Chemistry (Edited by M. J. Jansen, Wiley Interscience, 

New York, p. 219. 

Miyasaka, H., Matsumoto, N., Ōkawa, H., Re, N., Gallo, E., & Floriani, C. (1996). 

Complexes derived from the reaction of manganese(III) Schiff base complexes and 

hexacyanoferrate(III): syntheses, multidimensional network structures, and magnetic 

properties. Journal of the American Chemical Society, 118(5), 981-994. 

Montazerozohori, M., Joohari, S., & Musavi, S. A. (2009). Synthesis and spectroscopic 

studies of some cadmium(II) and mercury(II) complexes of an asymmetrical bidentate 

Schiff base ligand. Spectrochim. Acta Part A: Molecular and Biomolecular 

Spectroscopy, 73(2), 231-237. 

Neelakantan, M. A., Esakkiammal, M., Mariappan, S. S., Dharmaraja, J., & Jeyakumar, T. 

(2010). Synthesis, characterization and biocidal activities of some schiff base metal 

complexes. Indian J. Pharm. Sci., 72(2), 216. 

Parashar, R. K., Sharma, R. C., Kumar, A., & Mohan, G. (1988). Stability studies in relation 

to IR data of some Schiff base complexes of transition metals and their biological and 

pharmacological studies. Inorg. Chim. Acta, 151(3), 201-208. 

Prakash, A., & Adhikari, D. (2011). Application of Schiff bases and their metal complexes-A 

Review. Int. J. Chem. Tech. Res., 3(4), 1891-1896. 

Raman, N., Kulandaisamy, A., Shunmugasundaram, A., & Jeyasubramanian, K. (2001). 

Synthesis, spectral, redox and antimicrobial activities of Schiff base complexes 



Thiosemicarbazone Complexes of Phenylmercury(II): Synthesis and Spectral Characterization 

 

RAY: International Journal of Multidisciplinary Studies      99 

 

derived from 1-phenyl-2, 3-dimethyl-4-aminopyrazol-5-one and 

acetoacetanilide. Trans. Met. Chem., 26(1-2), 131-135. 

Rodriguez-Argüelles, M. C., Ferrari, M. B., Fava, G. G., Pelizzi, C., Tarasconi, P., Albertini, 

R., & Pinelli, S. (1995). 2, 6-Diacetylpyridine bis(thiosemicarbazones)zinc 

complexes: Synthesis, structure, and biological activity. J. Inorg. Biochem., 58(3), 

157-175. 

Sarkar, S., & Dey, K. (2005). Synthesis and spectroscopic characterization of some transition 

metal complexes of a new hexadentate N2S2O2 Schiff base ligand. Spectrochim. Acta 

Part A: Molecular and Biomolecular Spectroscopy, 62(1), 383-393. 

Sarkar, S., Biswas, S., Dey, K., & Bhaumik, B. B. (2007). Coordination complexes of 

titanium, zirconium and tin having metal-carbon bonds with dibasic NSO donor 

Schiff base ligand. Syntheses and characterization. J. Coord. Chem., 60(10), 1057-

1067. 

Syamal, A., & Singhal, O. P. (1981). Syntheses and characterisation of new dioxouranium 

(VI) complexes with tridentate sulfur donor ligands. J. Inorg. Nucl. Chem., 43(11), 

2821-2825. 

Temel, H., Pasa, S., Ocak, Y. S., Yilmaz, I., Demir, S., & Ozdemir, I. (2012). Synthesis, 

characterization, electrochemical behaviors and applications in the Suzuki–Miyaura 

cross-coupling reactions of N2S2O2 thio Schiff base ligand and its Cu (II), Co (III), Ni 

(II), Pd (II) complexes and their usage in the fabrication of organic–inorganic hybrid 

devices. Synth. Met., 161(23), 2765-2775. 

Thomas, A. M., Naik, A. D., Nethaji, M., & Chakravarty, A. R. (2004). Synthesis, crystal 

structure and photo-induced DNA cleavage activity of ternary copper (II)-

thiosemicarbazone complexes having heterocyclic bases. Inorg. Chim. Acta, 357(8), 

2315-2323. 

Trujillo, A., Fuentealba, M., Carrillo, D., Manzur, C., Ledoux-Rak, I., Hamon, J. R., & 

Saillard, J. Y. (2010). Synthesis, Spectral, Structural, Second-Order Nonlinear Optical 

Properties and Theoretical Studies on New Organometallic Donor-Acceptor 

Substituted Nickel (II) and Copper (II) Unsymmetrical Schiff-Base Complexes. Inorg. 

Chem., 49(6), 2750-2764. 

Vyas, K. M., Joshi, R. G., Jadeja, R. N., Prabha, C. R., & Gupta, V. K. (2011). Synthesis, 

spectroscopic characterization and DNA nuclease activity of Cu (II) complexes 

derived from pyrazolone based NSO-donor Schiff base ligands. Spectrochim. Acta 

Part A: Molecular and Biomolecular Spectroscopy, 84(1), 256-268. 



Thiosemicarbazone Complexes of Phenylmercury(II): Synthesis and Spectral Characterization 

 

RAY: International Journal of Multidisciplinary Studies      100 

 

Wong, W. Y., Lu, G. L., Liu, L., Shi, J. X., & Lin, Z. (2004). Synthesis, Structures and 

Luminescent Properties of σ‐Alkynyl Complexes of Orthomercuriated Schiff 

Bases. Eur. J. Inorg. Chem., 2004(10), 2066-2077. 

Table 1: Some characterization data of the complexes 

a) Solid state at room temperature, b) 10-3 M solution in DMSO at room temperature, c) Diamagnetic 

Table 2: Infrared Spectral data of the ligands and complexes 

Ligand / Complex C=N  
(cm-1) 

C=S 

 (cm-1) 

C-S  

(cm-1) 

N-H  

(cm-1) 

Hg-S  

(cm-1) 
Haptsc 1610  920 - 3300 (br) - 

Hdmtsc  1605 880 - 3250 (br) - 

[PhHg(aptsc)] (1) 1590 - 770 3300 (br) 340 

[PhHg(dmtsc)] (2) 1580 - 780 3200 (br) 350 

 

Table 3: NMR Spectral data ( values in ppm) of the ligands and complexes 

Ligand / Complex -OH -CH3 -NH -NH2 -C6H4/-
C6H5 

Haptsc 4.8 1.5 7.2 2.1 6.6-7.8 

Hdmtsc  2.1 1.8, 1.6 7.1 2.2 - 

[PhHg(aptsc)] (1) 4.6 1.6 - 2.3 6.8-7.7 

[PhHg(dmtsc)] (2) 2.0 1.9, 1.7 - 2.1 6.9-7.6 

Sl. 
No. 

Compound Colour  

Analyses Found (Calcd.) (%) 
 

ΛM
a  

(Ω-1 

cm2mol-1) 
 

µeff
b  

B.M 
 

C H N S 

1 
Haptsc 

C19H11N3OS 
Yellow 

50.82 
(51.65)  

5.10 
(5.29)  

20.26  
(20.07)  

15.05 
(15.32)  

_ _ 

2 
Hdmtsc  

C5H10N5OS 
Yellow 

34.21  
(34.46)  

5.65 
(5.78)  

32.55  
(32.15)  

18.06  
(18.40)  

_ _  

3 
[PhHg(aptsc)] (1) 

C15H16HgN3OS 
Yellow 

36.46  
(36.99)  

3.06 
(3.32)  

8.15  
(8.62)  

5.99  
(6.58)  

8.6  Diac  

4 
[PhHg(dmtsc)] (2) 

C11H15HgN4OS 
Yellow 

28.96  
(29.26)  

3.01 
(3.35)  

12.01 
(12.42)  

6.86  
(7.11)  

10.2  Diac 
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Figure-1: Formation of Schiff Base Ligands 
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Figure-2: Equilibrium between the thione and thiol form of the ligands  
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Figure-3: Representative IR spectra of Haptsc 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-4: Representative electronic spectra of Hdmtsc 
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Scheme-1: Formation of Phenylmercury Schiff base complexes 
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