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ABSTRACT 

The modish betti bases were conveniently synthesized in good yields from the three-component 

reaction of substituted phenol, aldehyde and thiourea without any other catalyst. In synthetic 

chemistry betti base is a key synthon. Furthermore, the synthesized compounds were confirmed 

by melting point and TLC. The structure of synthesized compounds was established by elemental 

analysis and various analytical techniques such as IR, 1HNMR and Mass spectral studies.  

 

Keywords: Naphthol, Thiourea, Betti Mechanism, Synthon. 

 

I. INTRODUCTION 

At the beginning of the 20th century, Mario Betti discovered the three-component reaction of 2-

naphthol, aryl aldehydes and ammonia or amines for the synthesis of aminobenzylnaphthols 1. 

Now, this process has been known as the Betti reaction and the aminonaphthol product known as 

a Betti base2. The phenolic hydroxyl and amino groups in Betti bases can be as used as synthons. 

They have several biological applications, such as antibacterial, hypotensive activities3-4. Betti 

bases can be used as ligands to chelate with organometallic reagents in different reactions to 

provide highly efficient asymmetric reaction 5-6.  

In the present paper, we report the synthesis and delineation of some modish betti bases. The 

structure of synthesized compounds were assigned based on Elemental analysis, I.R. 1H-NMR 

and Mass spectral data.  
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II. EXPERIMENTAL SECTION 

Sigma-Aldrich and Merck chemicals were used as such without further purification. Solvents 

used for spectroscopic and other physical studies were reagent grade and were further purified by 

literature methods. Melting points were taken in open capillary tubes are uncorrected. IR spectra 

were obtained in on a Bruker spectrophotometer and expressed in wave numbers (cm-1). 1H- 

NMR spectra were recorded on a Bruker Avance III 500 MHz spectrometer operating at 500 

MHz for 1H-. The 1H-chemical shifts were expressed in ppm with reference to 

tetramethylsilane. Elemental analyses were performed at IISER Bhopal. 

 

General procedure for synthesis of compounds: To a mixture of naphthol (2.0 mmol), 

aromatic aldehyde and ehanolic solution of organosulphur compunds were added slowly on hot 

water bath maintained at 90°C with constant stirring for 1 hr. the solid separated on cooling of 

reaction mixture was recrystallise by ethanol to give the pure product7. 

Synthesis of Betti base 
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Analytical and Spectral data of synthesized compounds  

1-[(2-hydroxy naphthalen-1-yl)(phenyl) methyl] thiourea (compound- I): 

Color: white, Yield: 63.36%, M.P: 1580C, Elemental Analysis: C: 70.1%, H: 5.23%, N: 9.08 %, 

O: 5.19%, S: 10.40%, Molecular Formula: C18H16N2OS.  

IR (νmax, cm-1): 3755.87 (O-H streching), 3446.78 (primary amine, N-H streching), 3349.32 

(Secondary amine, N-H sterching), 1137.17 (primary amine, C-N streching), 1215.91 (Secondary 
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amine, C-N sterching), 1079.77 (C-O), 683.34 (C=S). 1HNMR (CDCl3) δ: 9.03 (s, H, OH), 3.22 

(s, 2H, NH2), 1.85 (d, H, NH), 6.55 (H, CH). MS:m/z:307.35. 

1-[(5-amino-2-hydroxy phenyl) (phenyl) methyl] thiourea (compound- II): 

Color: brown, Yield: 69.96% , M.P: 1560C, Elemental Analysis: C: 61.51%, H: 5.53%, N: 

15.37%, O: 5.85%, S: 11.73%, Molecular Formula: C14H15N3OS IR (νmax, cm-1): 3756.21 (O-H 

streching), 3371.27 (primary amine, N-H streching), 3243.15 (Secondary amine, N-H sterching), 

1153.88 (primary amine, C-N streching), 1196.24 (Secondary amine, C-N sterching), 1077.06 

(Phenol, C-O), 624.96 (C=S). 1HNMR (CDCl3) δ: 8.53 (s, H, OH), 2.35 (s, 2H, NH2), 1.35 (d, 

H, NH), 7.02 (H, CH). MS:m/z: 273.35. 

III. RESULTS AND DISCUSSION 

Initially, the reaction conditions were examined using β-naphthol, aromatic aldehyde and 

thiourea as a model reaction. We found that,  the reaction at room temperature proceeded much 

more slowly so we increase the temperature by hot water bath up to 900C at this temperature we 

good yield with low reaction time beyond this temperature the product become decompose, so 

we found 900C is appropriate temperature for the reactionto proceed.Under the optimized 

reaction conditions reactants smoothly give  products 1-[(2-hydroxy naphthalen-1-yl)(phenyl) 

methyl] thiourea and 1-[(5-amino-2-hydroxy phenyl) (phenyl) methyl] thiourea in moderate 

yield. 

In order to develop the scope of this reaction, other secondary amines, such as dimethylamine 

was also tested in the reaction. It is very disappointed to find that no expected Betti bases were 

formed. The structures of the prepared Betti bases were fully characterized with IR, HRMS and 

1H NMR spectroscopy and the formulas of the selected compounds were confirmed by the 

elemental analysis.  

 

IV. CONCLUSION 

In summary, we investigated three-component reaction of β-naphthol or phenol with aromatic 

aldehyde and thiocarbamide and found the convenient synthetic protocol for the modish type of 

Betti bases.  The potential uses of the reaction in synthetic and medicinal chemistry might be 
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quite significant. Further investigation with appropriate structural modification of the above 

compounds may result in therapeutically useful products. 

 

 

REFERENCES:  

1. M. Betti, β-naphthol phenylaminomethane, Org. Synth. Coll. 1 (1941) 381–384. 

2. C. Cardellicchio, M.A. Capozzi, A. Faso, The Betti base: the awakening of a sleeping 

beauty, Tetrahedron: Asymmetry 21 (2010) 507–517. 

3. B.P. Mathew, A. Kumar, S. Sharma, P.K. Shukla, M. Nath, An eco-friendly synthesis and 

antimicrobial activities of dihydro-2H-benzo- and naphtho-1,3-oxazine derivatives, Eur. 

J. Med. Chem. 45 (2010) 1502–1507. 

4.  M. Salamone, R. Amorati, S. Menichetti, C. Viglianisi, M. Bietti, Structural and medium 

effects on the reactions of the cumyloxyl radical with intramolecular hydrogen bonded 

phenols. The interplay between hydrogen-bonding and acid– base interactions on the 

hydrogen atom transfer reactivity and selectivity, J. Org. Chem. 79 (2014) 6196–6205. 

5. X. Wang, Y. Dong, J. Sun, et al., Nonracemic Betti base as a new chiral auxiliary: 

application to total syntheses of enantiopure (2S,6R)-dihydropinidine and (2S,6R)-

isosolenopsins, J. Org. Chem. 70 (2005) 1897–1900. 

6.  H. Wei, L. Yin, H. Luo, X. Li, A.S.C. Chan, Structural influence of chiral tertiary 

aminonaphthol ligands on the asymmetric phenyl transfer to aromatic aldehydes, 

Chirality 23 (2011) 222–227. 

7. Jameel Abdul A., Padusha Ali Syed M., Synthesis, Characterization and Antimicrobial 

Activities of Some Novel Derivatives of Phenol, Asian Journal of Chemistry, 22 (2010), 

3422-3428. 


