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Abstract : Thioureas is the class of the organic compounds having sulfur with the general 

formula (R1R2N)(R3R4N)C=S. These have structural similarity to urea, then again, actually the 

oxygen atom of urea is supplanted by a sulfur particle; the substance properties of urea and 

thiourea are very not quite the same as one another. Thioureas have incredible therapeutic 
applications just as non-restorative exercises in industry, investigative science and metallurgy. 

This audit we announced the amalgamation and portrayal of thiourea compound. Thioureas 

have various therapeutic applications and various thioureas are in clinical use. Therapeutic uses 
of thioureas are expanding with the progression of time. In the field of horticulture, thioureas 

are utilized as bug development controller, against contagious specialists and herbicides.  
Keywords : Thioureas, Synthesis, Characterization and Derivatives. 

 

Introduction 

Thiourea is otherwise called 2-thiourea, thiocarbamide and sulfourea with atomic recipe CS(NH2)2 [1]. 

Thiourea is critical for the auxiliary changes to integrate new subsidiaries since it is fundamentally happens in 

two tautomeric frames and has three utilitarian gatherings [2]. Thiourea and its subordinates particle are known 
to be the piece of edifices as polydentate ligands. This is on the grounds that they contain a few nucleophilic 

electron-benefactor focuses, their geometry of course of action and the electronic setup of complex metal can be 

utilized to decide the likelihood of yielding different structure buildings [3]. 

As indicated by Hida  et al [4], thiourea subsidiaries have different natural properties, for example, 

antibacterial, anticancer, antimicrobial, antifungal, antimalarial and antituberculosis that make them broadly 

utilized in many field particularly pharmaceutical enterprises. This is on the grounds that oxygen, nitrogen and 
sulfur contributor iotas in thiourea subordinates give different restricting conceivable outcomes[5]. Other than 

that, the protonation of sulfur particle that can happen in acidic arrangement causes thiourea subsidiaries to be 

known as fascinating natural inhibitors with regards to consumption action [4].  
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The crossover nitrogen/delicate sulfur contributor particle in the thiourea structure set creating a size of 

conceivable outcomes for coordination both hard and delicate metal focuses and in this way the thioureas are 

exceptionally flexible [6]. Thioureas so far are being the most broadly watched restricting mode, in this manner 
they can facilitate as nonpartisan ligands, monoanions or as dianions [6]. As per Ibrahim et al. [2], there are 

quantities of heterocyclic mixes containing nitrogen and sulfur demonstrated a wide assortment of organic 

action that previously been investigated.  

Thiourea subsidiaries yield an assortment of buildings of various symmetries with different metal 

particles. Metal, for example, Fe, Co, Cu, Ni, Zn, Cd and Pb work as fundamental components for natural 

framework. Likewise, these metal particles additionally have a critical influence in bioinorganic science. So as 
to comprehend the capacity of these metal particles in natural framework, the structure of organic mixes and 

their metal edifices are essential to be contemplated [7].  

Aggravates that contain carbonyl and thio carbonyl gathering assume an essential job as a potential 

benefactor ligand for change metal particles. Along these lines, this sort of thiourea subordinates will be an 

exceptionally flexible ligand which ready to organize to scope of metal focuses. Other than that, they 
additionally promptly frame supramolecular structures by means of hydrogen bonds [8]. 

Thiourea  

1-Structural and molecular formulae and relative molecular mass 

 

CH4N2S    Relative molecular mass: 76.12 

2-Nomenclature 

Thiourea (CAS No. 62-56-6; IUPAC name 2-thiourea; generally called thiocarbamide, sulfourea) is a 
white crystalline solid. Thiourea (CH4N2S) occurs in two tautomeric structures and thusly has three functional 

get-togethers: amino, imino, and thiol [9]at pH 7.4 [10]. A colossal pH dependence of the n-octanol/water 

section coefficient (log Kow) was not distinguished [11]. Additional physicochemical properties for thiourea 

are presented in Table 1 and in the International Chemical Safety Card (ICSC 0680) copied in this report.  

3-Chemical and physical properties  

The substance has no sharp dissolving point, as revamping to ammonium thiocyanate (NH4SCN) occurs 

at temperatures above around 135 °C [12]. Data on mellowing some place in the scope of 167 and 182 °C are 

represented in the composition [9]. Information on the limit isn't available, as weakening occurs. The 
temperature of rot isn't known. Thiourea is dissolvable in water (137 g/liter at 20 °C) dissolvable in polar protic 

and aprotic normal solvents, and insoluble in non-polar solvents [9]. UV osmosis most outrageous at 238 nm 

was assessed in water  

4-Sources of Thiourea 

Thiourea has been distinguished yet not estimated in laburnum shrubberies (Laburnum anagyroides) 
and is a trademark metabolite of the living beings Verticillium alboatrum and Bortrylius cinerea [13].  

Thiourea is currently made by the reaction between particular audit calcium cyanamide (CaCN2) and 
hydrogen sulfide (H2S) or one of its predecessors in liquid game plan. e.g., ammonium sulfide ((NH4)2S) or 

calcium hydrogen sulfide (Ca(HS)2). Calcium cyanamide must not contain calcium carbide, as sensitive 
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acetylene can be liberated with water or hydrogen disulfide. In Germany, thiourea is made by an incessant 

methodology in a close reaction vessel [12].  

In 2011, the overall yearly age of thiourea was around 10 000 tons [9]. Of this, about 40% (4000 tons) 

was conveyed by the German maker, which is the sole creator in Western Europe; 20% (2000 tons) was 

contributed by a Japanese producer; and another 40% (4000 tons) was contributed by no fewer than seven 
Chinese associations. A later overall creation figure isn't open. 

5-Analysis 

Techniques for the examination of thiourea in citrus natural product squeezes and strips, pee, wine, 

wastewater, attractive film plating arrangements, copper electrolyte arrangements and zinc electroplating 

arrangements have been accounted for. The techniques incorporate colorimetry, bright spectrophotometry, 
coordinate bright reflectance spectrometry, air weight synthetic ionization mass spectrometry, gas 

chromatography, elite fluid chromatography (HPLC) with bright recognition, turned around stage HPLC with 

bright location, periodate titration, potentiometric titration with a particle specific terminal, anodic and cathodic 
stripping voltammetry, cathodic polarization potentiometry, chemiluminescence spectroscopy, stream infusion 

amperometry, stream infusion fluorimetry, micellar electrokinetic hairlike chromatography and nuclear 

assimilation spectrometry [1, 6 and 14],  

6-Types of Thioureas 

All the acquired thioureas in the blend were dissolvable in like manner natural solvents for example, 
ethanol, methanol, toluene, benzene and DMF [15]. Thiourea and its subsidiaries are flexible ligands in iron 

coordination science, including bioinspired science for displaying iron-sulfur proteins. As of late, chelating 

platforms with three thiourea-like benefactor gatherings (Figure 1) have been produced, which fill in as 
valuable tripodal confront topping ligands for sulfur-ligated progress metal focuses. A vital property in this 

setting is the reverberation structure of the thiourea moiety, which grants halfway thiolate-like character to the 

[16]. 

 

Figure 1: Structure of bis(3-tert-butyl-2-thione-imidazolyl)methane 

Cos-kun [17] detailed that the amalgamations of two N-phosphorylated thioureas 2-

PyNHC(S)NHP(O)(OiPr)2 by expansion of phosphorylisothiocyanate to the comparing 2-or 3-aminopyridine. It 
was built up that in CDCl3 arrangement 2-PyNHC(S)NHP(O)(OiPr)2 frames an intramolecular hydrogen bond 

between the NHP hydrogen and 2-pyridyl nitrogen molecules, which prompts the development of zwitterions. 

Single precious stone X-beam diffraction ponders demonstrated the thiourea 2-PyNHC(S)NHP(O) 

(OiPr)2.Figure2 appear the frame both intra-and intermolecular hydrogen securities which thusly lead to 
polymeric chain arrangement. Besides, as per Xray information 2-PyNHC(S)NHP(O)(OiPr)2 frames π.....π 

stacking collaborations between atoms of two neighboring chains.  
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Figure 2: Structure of 2-aminopyridine with the isothiocyanate (iPrO)2P(O)NCS 

Lately, thiourea subsidiaries, particularly acylthiourea subordinates (Figure 3), are of incredible 

interests for scientists since they are great H-bonds benefactors and acceptors, and have solid capacity to 

facilitate with metal particles. The examinations of acylthiourea subsidiaries, particularly sub-atomic single gem 
structures, are exceptionally useful in amassing some supramolecular structures, amalgamation of novel 

coordination mixes, anion acknowledgment and the exploration of the utilizations of thiourea subordinates [18].  

 

Figure 3: Structure of N-p-nitrobenzoyl-N’-p-chlorophenylthiourea 

Flifel and Kadhim [19] gave an account of the coordination of copper, nickel and cobalt with 
unsymmetrical bidentate ligands (Figure 4). The bis (N,N-diethyl,N'- benzoylthioureato) copper (II) can take 

shape in three monoclinic structures. The precious stone structure of one of these structures shows that the S 

and O molecules are orchestrated in cis position in a marginally tetrahedrally contorted square geometry. The 

nearness of S, N and O electron benefactors, the flexibility and intriguing conduct of acylthioureas as building 
obstructs in polydentate ligands for metal particles have turned into a subject of enthusiasm for the most recent 

couple of years. The substituted acylthiourea ligands may go about as monodentate sulfur contributors, 

bidentate oxygen and sulfur or oxygen and nitrogen benefactors. They could likewise facilitate through the 
keto-or enol-thione frame, depending of the ligands themselves, and the metal particles and counter-anions 

utilized [20]. 

 

Figure 4: Example of S, O ethoxyl ligands 
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Thiourea draining is a moderately nontoxic process, forces a fast disintegration rate for gold and silver, 

moderate disintegration rate of contaminations and high selectivity [21]. For as far back as couple of decades, 

thiourea subsidiaries have pulled in incredible consideration as adaptable ligands in various applications. This is 
because of its interesting properties which empower to facilitate with different progress metal particles as 

monodentate or bidentate ligands. Thiourea subordinates for example determined as substituted benzoylthiourea 

or phenylthiourea subsidiaries (Figure 5) are appealing model mixes for the examinations in strong state science 
because of their inclination for the development of intra-and intermolecular hydrogen obligations of the NAH 

protondonor gatherings to sulfur and carbonyl oxygen particles. Thiourea subsidiaries are broadly utilized 

invarious applications, for example, in pharmaceutical industry for potential restorative specialists as 

antibacterial, against HIV, antidepressants antihyperlipidemic, and anticancer medications, antiallergic, 
antiparasitic, platelet antiaggregating, antiproliferative exercises [22].  

 

Figure 5: Structure of N-(3,4-dichlorophenyl)-N’-(2, 3 and 4-methylbenzoyl)thiourea 

7-Synthesis of thiourea  

The subsidiaries of thiourea have been broadly utilized because of their antibacterial action, counting 

Gram-positive cocci, Gram-negative bars, and antifungal movement. Thiourea subordinates are related with a 

wide range of natural exercises including antibacterial, antifungal, tuberculostatic, antitumor, anticonvulsant 

and antiviral properties [23]. They additionally detailed the amalgamation and antimicrobial movement of 
mixes containing the thiourea framework appended to polycyclic imide.Other modern utilization of thiourea 

incorporates the creation of fire resistant tars and vulcanization quickening agents. Thiourea is utilized as a 

helper specialist in diazo paper (lightsensitive photocopy paper) and practically all different kinds of duplicate 
paper. The fluid silver cleaning item TarnX is basically an answer of thiourea. A filtering specialist for gold 

draining and silver filtering can be made by specifically oxidizing thiourea, bypassing the means of cyanide use 

and purifying [24].The basic adaptability and viability of thiourea−amine impetuses for the supramolecular 
actuation and ring-opening polymerization (ROP) of lactide are portrayed.  

The idea of the hydrogen holding gathering and its quality just as the steric blockage have been 

adjusted, prompting shorter polymerization times, better control, and pathways to impact the stereochemistry of 
the subsequent polymer. The resistance to usefulness and the gentle states of the ROP system take into 

consideration square copolymer amalgamation by blend of nitroxide-intervened polymerization just as 

reversible expansion discontinuity and chain exchange polymerization utilizing double headed initiators. Pair 
hydrogen security actuation to organ catalyzed ROP of lactide is a viable; flexible intends to create polymers 

with unsurprising sub-atomic loads, restricted polydispersity, control of microstructure and an assortment of 

complex designs and square copolymers [25].  

Thiourea draining has been utilized to treat an antimony-rich move in New South Ribs (Australia) and 

has been researched as a procedure alternative for the treatment of a few different metals; however no 

substantial scale business process has been produced [26].  

8-Application of thiourea 

In the USA, thiourea is utilized in creature shroud stick, which contains thiourea at a centralization of 

10– 20% as a condensing operator. Reports show its utilization in the creation of fire resistant saps and as a 

vulcanization quickening agent. In Germany, thiourea isn't utilized in the draining of metal mines and not 
handled to thiourea dioxide. Rather, the accompanying use design is accounted for, helper specialist in diazo 
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paper (light-delicate photocopy paper) and practically all different sorts of duplicate paper (19%), metal 

cleaning, including silver clean (4%), precipitation of overwhelming metals (3%), added substance in slurry 

explosives (3%), lectroplating/electroforming (1%), consumption inhibitor (1%), preparing to natural 
intermediates (41%), mercaptosilanes (6.5%), vulcanization quickening agents (0.5%), sap change (4.5%), and 

synthetic compounds industry and incidental (16.5%). In Japan, thiourea is added to manures to restrain the 

nitrification procedure. Information on the amounts utilized is not accessible [25]. 

Thiourea is produced by makers of electronic segments and adornments and makers of flying machine 

and air ship parts. Natural thiourea subordinates are utilized as vulcanization quickening agents, 

pharmaceuticals (germicide, thyrotherapeutic, opiate, and tuberculostatic 

9- Synthesis of Thiourea Derivative Compounds 

Thiourea has a long history as a ligand in co-appointment science having the capacity to facilitate to a 

metal by means of either sulfur or nitrogen. Cheremisina et al., [28] expressed that, unique enthusiasm for 

thioureas and the related thiosemicarbazides emerged as these ligands permit the maintenance of a hydrogen-
holding surface inside an intricate after coordination. The responses of thiourea with gold(III) and iron(III) are 

of uncommon intrigue. The redox response with gold(III) is quick in acidic arrangements, and the decrease to 

gold(I) is quantitative. This response has been suggested for the explanatory assurance of gold (III). Just a 

single particle of gold (I) thiourea is known, in particular [Au (CS(NH2H)2 ]
+
. The response between iron (III) 

and thiourea is moderate due to the arrangement of entirely stable metalligand coappointment securities.  

The complex [Fe(III)S4(CS(NH2)2)]
+
 (solidness consistent log ,8=6,64) was distinguished in a blended 

sulphatethiourea medium, endless supply of the decrease procedure, the complex [Fe(II) (CS(NH2)2)]S04 was 

recognized. Past diary detailed that the utilization of the two parallel N– H hydrogen bond givers bunches 

present in co-ordinated thiosemicarbazides together with the two parallel hydrogen bond acceptors in 
equivacarboxylates (Figure 6) as a major aspect of precious stone building investigations of nickel and zinc 

edifices. Comparable hydrogen bonds have been abused as the premise of carboxylate receptors and for the 

impact they have on C– N bond pivot [28].  

 

Figure 6: Interconversion of platinum complexes of NHMeC(S)NHNMe . 

Complex arrangement of thiourea with copper happens as a moderate advance in the readiness of 
copper sulfide thin movies by shower pyrolysis beginning from fluid arrangements of copper(II) chloride and 

thiourea (Figure 7). The stoichiometry of the complex and that of the subsequent thin film essentially relies 

upon the atomic proportion of the beginning materials. Likewise amalgamations, basic (single gem XRD 
additionally at low temperature 193 K) and spectroscopic examinations (FTIR and Raman) of six copper 

thiourea buildings are presently detailed. 
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.  

Figure 7:  (4-chlorophenylamino)(6-methylchromon-3- l)methyl]phosphonate  

The copper to thiourea stoichiometric proportion is 1:3 in four of these buildings, however 

theirstructures are essentially unique as dimerization or polymer arrangement happens relying upon whether the 
water of crystallization is available orissuing[29].  

Combination of Thiourea Subsidiary Mixes In the examination on new union thiourea subsidiaries, 1-

phenyl-3-(3-methyl-2-oxo3H-benzoxazole-6-yl)thiourea 1 are set up by substituted isocyanate or isothiocyanate 
subordinate into the arrangement of 6-amino-3-methyl-2(3H)- benzoxazolone or 6-amino-5-chloro-3-methyl-2 

(3H) benzoxazolone mixes in THF at room temperature. The yield of item framed was 92%as appeared 

inFigure 8 [20]. 

 

Figure 8: Synthesis of 1-Phenyl-3-(3-methyl-2-oxo-3H-benzoxazole-6-yl)thiourea 1 

Chohan[31] detailed that blend the thiourea by utilizing aniline and benzoyl isothiocyanate in dry 

benzene as appeared as plan 2.3. It was accounted for 1-phenyl - 3-benzoyl-2-thiourea 2 was orchestrated with 
the yield of 75%. The 75% yield of the thiourea 2 was not exactly the thiourea 1 which utilized diverse 

beginning material and dissolvable which were 6-amino-3-methyl-2(3H)- benzoxazolone and Tetrahydrofuran, 

THF to yield 92% of the thiourea 1.  
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Figure 9: Synthesis of 1-phenyl -3-benzoyl-2- thiourea 2 

Another case of blend thiourea is appeared in Figure 9. 4-dodecoxy-N-[(4-dodecoxyphenyl) 

carbamothioyl]benzamide 3 was effectively integrated by the response of 4-Alkyloxybenzoylisothiocyanate 

with 4-alkyloxyanilines in benzene. The yield of the item was 40-half [31]. The yield of the thiourea 3 was not 
exactly the thiourea 2 that yield 75% with the beginning material anilines and benzoyl isothiocyanate [31].  

 

Figure10: Synthesis of 4-alkoxy-N[(4alkoxyphenyl)carbamothioyl]benzamide 3 

From the strategy for blend thiourea notice above, isothiocyanate or thiocyanate is one of the critical 

materials for the framing of sweet-smelling thiourea subordinate compound [10, 26 and 32]. Other than that, 
distinctive sorts of solvents are use to recrystalline the item, for example, a blend of heptanes and 

dichloromethane [31]and ethanol [32].  

10- Application of Thiourea Derivatives 

Use of Thiourea Subordinates in organic properties thiourea subsidiaries are vital that contribute in 

natural exercises(Figure 11). Thiourea subordinates include in numerous organic exercises, for example, 
antiviral[33], antimicrobial [34], anticancerand anticonvulsion, pain relieving and HDL-raising properties [35]. 

Kern et al. [36] detailed that new blend thiourea subsidiary 1-{4-[(4-Amino-5-thioxo-4,5-dihydro-1H-1,2,4-

triazole-3-yl)methyl]phenyl]-3-(2,4,6-trichlorophenyl)- thiourea 4 and 1-{4-[(4-amino-5-thioxo-4,5-dihydro-
1H-1,2,4-triazole-3-yl)methyl]phenyl}-3-(4-trifluoromethyl)phenyl)thiourea 5 were most dynamic against 

Phomopsis obscurans and P. viticola. The nearness of the 2,4,6-trichloro and 4-trifluoromethyl aggregate on the 

phenyl thiourea ring restrain the development of the Phomopsis obscurans and P. viticola[36] 

 

Figure 11: Thiourea Derivatives 4 and 5 with Antibacterial Activity 



Suhair M. S. Jambi /International Journal of ChemTech Research, 2019,12(3): 177-187.  

 

185 

Other than that, Win et al. [21] announced that 1-Phenyl-3-(5-chloro-3-methyl2-oxo-3H-benzoxazole-

6-yl)thiourea 6 and 1-Benzyl-3-(5-chloro-3-methyl-2-oxo-3Hbenzoxazole-6-yl)thiourea 7 display great 

antibacterial movement against E.coli with a MIC estimation of 32 μg/mL as shown in Figure 12. The nearness 
of chloro substituent in the compound at the 5 position permitted the compound display high movement against 

E.coli. 

 

Figure 12: Thiourea Derivatives 6 and 7 with Antibacterial Activity 

Fluid Precious stone Fluid gem is middle among fluid and the gem condition of issue. It will 
demonstrate a few properties of fluid just as a crystalline [25]. The greater part of the atom display fluid 

crystalline properties when the particle has anisotropic shape or the particle have level fragment. For instance 

atoms that contain benzene ring appeared in Figure 13[37].  

 

Figure 13: Liquid Crystal Compounds 

Siddiqui et al. [9] expressed that fluid precious stones intensify that optical birefringence and ease must 

be thermally steady in the mesophases area. The warm steadiness for the compound is critical particularly when 

the clearing point is close to the decay temperature. Consequently, the essential critical for planning new fluid 
precious stone compound is to connect mesogenic units which are thermally steady even at raised temperature 

[9].  

Thiourea as Fluid Precious stone In the exploration done by Cos-kun[17], it was accounted for that 
thiourea subordinate which name N-[(4dodecoxyphenyl)carbamothioyl]4hexadecoxybenzamide 8 and [4[(4-

dodecoxybenzoyl) carbamothioylamino] phenyl] 4dodecoxybenzoate 9 show fluid gem propertiesFigure14 and 

15. It was accepted because of the additional unit of the atom by the benzoyl gather increment the extra nematic 
stage [22]. The compound with fluid precious stone properties demonstrates higher liquefying and chearing 

progress temperature with a high request Sm and wide scope of warm strength [4].  

 

Figure 14: Thiourea Derivatives 8 with Liquid Crystal Properties 

 

Figure 15: Thiourea Derivatives 9 with Liquid Crystal Properties 
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