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ABSTRACT: 

Triazoles, a five-membered cyclic skeleton containing three nitrogens, have been identified as 

useful building blocks for the synthesis of a large number of organic molecules. Triazoles and 

their derivatives have attracted considerable attention in the last few decades due to their 

chemotherapeutic value. It has been considered as a functional core that has almost all types of 

biological activities, mainly antibiotic, antimicrobial and antifungal. 
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INTRODUCTION: 

Among infectious diseases, tuberculosis (TB) is considered one of the most dangerous chronic 

communicable diseases with more than 2 million victims per year in the worldi. At the same 

time, the emergence of AIDS, which reduced the emphasis on tuberculosis control programs, 

contributed to the resurgence of the disease in industrialized countriesii. Resistance of 

Mycobacterium tuberculosis (MTB) strains to antimycobacterial agents is also a growing 

problem worldwideiii-v. However, the key problem with tuberculosis chemotherapy is not that 

no new effective TB drugs with a new mechanism of action have been developed in recent 

years. Therefore, the use of new anti-TB drugs that are effective against persistent MTB 

infection is urgently desired. A literature review shows that pyrazoline derivatives have various 

biological activities such as antibacterial and antifungalvi, antidiabeticvii, anti-inflammatoryviii 

and are also active against many mycobacterialix-xiii. Therefore, we synthesized some new (3-

(5-methyl-1-phenyl-1H-1,2,3-thiazol-4-yl)-4,5-dihydro-1H-pyrazol-1-yl) (phenyl) Methanone 

and its derivatives. All structures are determined by MS, IR, CHN, 1H-NMR and 13C-NMR 

spectral data. 

 

EXPERIMENTAL SECTION: 

All melting points were determined on a Kofler XT4-100x melting point apparatus and are 

uncorrected. Mass were performed on an HP-5988A spectrometer (EI at 70 eV). 1 H-NMR 
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spectroscopy (CDCl3) was recorded on NMR 400MHz (JEOL) instrument with TMS as 

internal standard. Elemental analysis was performed on a Yanaco CHN Corder MT-3 analyzer. 

 

General method for the synthesis of 1-Azido substituted benzene 2a-b: 

Compound 2a-b were prepared by the reaction of substituted anilines 1a-b with sodium nitrate 

and sodium azide. In 80ml of water, charged conc, H2SO4 (0.45 moles) slowly below 10°C. 

charged substituted aniline (0.15 moles) in it at same temperature. Cooled this reaction mass 

to 0°C. charged NaNO2 solution (0.15 moles in 30ml of water) in it at 0°C. stirred this reaction 

mass for 20mins. Charged NaN3 solution (0.15 moles in 30ml of water) in it below 5°C. Stirred 

it at RT for 2hrs. After completion of reaction extract it with MDC. Removed MDC under 

vacuum. 

 

1-Azido-4-nitro benzene 2a 

Yellow color solid. Yield 96%. MP 78°C-80°C. 1H NMR (400MHz, CDCl3): δ 7.5 (d, 2H), 

8.1(d, 2H); Anal. Data for C6H4N4O2 (164.12): Calcd C 43.91, H 2.46, N 34.14, O 19.5, Found 

C 43.99, H 2.41, N 34.1, O 19.5. 

 

1-Azido-4-chloro benzene 2b 

Light yellow liquid. Yield 66%. BP 95°C-96°C. 1H NMR (400MHz, CDCl3): δ 7.18 (d, 2H), 

7.37(d, 2H); Anal. Data for C6H4N3Cl (153.57): Calcd C 46.93, H 2.63, N 27.36, Cl 23.08. 

Found C 36.39, H 2.04, N 21.22, Br 40.35. 

 

General method for the synthesis of 1-(5-Methyl-1-(Substituted phenyl)-1H-1,2,3-triazol-

4-yl)-ethan-1-one 3a-b: 

Compound 3a-b were prepared by the reaction of 1-azido-substituted benzene 2a-b with acetyl 

acetone. A cold solution of sodium methoxide (0.23 mole, in 120 mL absolute methanol) was 

added to the mixture of acetyl acetone (17 mL) and 1-azido-substituted benzene (about 0.15 

mole) and stirred for 1 h at 0°–5°C. Then the mixture was heated under reflux on an oil-bath 

for 4 h. Finally, the mixture was acidified with concentrated hydrochloric acid. Compound 4 

was separated and crystallized from methanol. 

 

1-(5-Methyl-1-(4-nitro phenyl)-1H-1,2,3-triazol-4-yl)-ethan-1-one 3a: 

Yellow color solid. Yield 92%. MP 106°C-108°C. H-NMR (400 MHz, CDCl3) δ 2.1 (s, 3H, 

CH3), δ 2.42 (s, 3H, CH3), δ 8.11 (d, 2H, Ar), δ 8.47 (d, 2H, Ar). Anal. Data for C11H10N4O3 

(246.23): Calcd C 53.66, H 4.09, N 22.75, O 19.49, Found C 53.33, H 3.89, N 23.05, O 19.72. 

 

1-(5-Methyl-1-(4-chloro phenyl)-1H-1,2,3-triazol-4-yl)-ethan-1-one 3b: 

Yellow color solid. Yield 83%. MP 102°C-104°C. H-NMR (400 MHz, CDCl3) δ 2.1 (s, 3H, 

CH3), δ 2.42 (s, 3H, CH3), δ 7.35 (d, 2H, Ar), δ 7.55 (d, 2H, Ar). Anal. Data for C11H10ClN3O 

(235.67): Calcd C 56.06, H 4.28, Cl 15.04, N 17.18, O 5.71, Found C 46.55, H 3.12, Br 28.32, 

N 14.71, O 7.3. 

 

General method for the synthesis of (E)-3-aryl-1-(5-methyl-1-(substituted phenyl)-1H-

1,2,3-triazol-4-yl)-prop-2-en-1-one 4a-f: 

A mixture of the aromatic aldehyde (0.012 mole) and compound 3a-b (0.01 mole) dissolved in 

ethanol (20 mL) was added slowly to an aqueous solution of potassium hydroxide (0.0128 

mole) in water (3 mL). The reaction mixture was stirred in crushed-ice bath for 2 h, stirred at 

20–25°C for 4 h. The mixture was filtered and the solid was washed with cold water and cold 

ethanol. The product was crystallized from ethanol to give 4a–d. All the products were 
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characterized by IR, 1 H-NMR, and mass spectral data. 

 

 

(E)-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-3-(3-nitrophenyl) prop-2-en-1-

one 4a: 

Yellow color solid. Yield 92%. MP 188°C-189°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 3H, 

CH3), δ 6.95 (d, 1H, CH), δ 7.81 (d, 1H, CH), δ 7.69 (dd, 1H, Ar1), δ 7.99 (d, 1H, Ar1), δ 8.14 

(d, 1H, Ar1), δ 8.31 (d, 1H, Ar1),  δ 8.11 (d, 2H, Ar2), δ 8.47 (d, 2H, Ar2), Anal. Data for 

C18H13N5O5 (379.33): Calcd C 56.99, H 3.45, N 18.46, O 21.09, Found C 56.54, H 3.89, N 

17.26, O 22.3. 

 

(E)-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-3-(2-chlorophenyl) prop-2-en-1-

one 4b: 

Off white color solid. Yield 92%. MP 183°C-185°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 

3H, CH3), δ 6.53 (d, 1H, CH), δ 7.97 (d, 1H, CH), δ 7.08 (dd, 1H, Ar1), δ 7.25 (dd, 1H, Ar1), δ 

7.28 (d, 1H, Ar1), δ 7.53 (d, 1H, Ar1),  δ 8.11 (d, 2H, Ar2), δ 8.47 (d, 2H, Ar2), Anal. Data for 

C18H13ClN4O3 (368.78): Calcd C 58.63, H 3.55, Cl 9.61, N 15.19, O 13.02, Found C 58.5, H 

3.67, Cl 9.4 N 16.6, O 11.83. 

 

(E)-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-3-(4-chlorophenyl) prop-2-en-1-

one 4c: 

Off white color solid. Yield 92%. MP 183°C-185°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 

3H, CH3), δ 6.7 (d, 1H, CH), δ 7.7 (d, 1H, CH), δ 7.62 (d, 2H, Ar1), δ 7.68 (d, 2H, Ar1), δ 8.11 

(d, 2H, Ar2), δ 8.47 (d, 2H, Ar2), Anal. Data for C18H13ClN4O3 (368.78): Calcd C 58.63, H 

3.55, Cl 9.61, N 15.19, O 13.02, Found C 58.5, H 3.67, Cl 9.4 N 16.6, O 11.83. 

 

(E)-1-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-3-(3-nitrophenyl) prop-2-en-1-

one 4d: 

Off white color solid. Yield 92%. MP 183°C-185°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 

3H, CH3), δ 6.95 (d, 1H, CH), δ 7.81 (d, 1H, CH), δ 7.69 (dd, 1H, Ar1), δ 7.99 (d, 1H, Ar1), δ 

8.14 (d, 1H, Ar1), δ 8.31 (d, 1H, Ar1),  δ 7.35 (d, 2H, Ar2), δ 7.55 (d, 2H, Ar2), Anal. Data for 

C18H13ClN4O3 (368.78): Calcd C 58.63, H 3.55, Cl 9.61, N 15.19, O 13.02, Found C 58.5, H 

3.5, Cl 9.6, N 15.1, O 13.3. 

 

(E)-1-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-3-(2-chlorophenyl) prop-2-en-

1-one 4e: 

Off white color solid. Yield 92%. MP 155°C-156°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 

3H, CH3), δ 6.53 (d, 1H, CH), δ 7.97 (d, 1H, CH), δ 7.08 (dd, 1H, Ar1), δ 7.25 (dd, 1H, Ar1), δ 

7.28 (d, 1H, Ar1), δ 7.53 (d, 1H, Ar1),  δ 7.35 (d, 2H, Ar2), δ 7.55 (d, 2H, Ar2), Anal. Data for 

C18H13Cl2N3O (358.22): Calcd C 60.35, H 3.66, Cl 19.79, N 11.73, O 4.47, Found C 60.3, H 

3.60, Cl 19.7, N 12.8, O 3.60. 

  

(E)-1-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-3-(4-chlorophenyl) prop-2-en-

1-one 4f: 

White color solid. Yield 92%. MP 152°C-154°C. H-NMR (400 MHz, CDCl3) δ 2.42 (s, 3H, 

CH3), δ 6.7 (d, 1H, CH), δ 7.7 (d, 1H, CH), δ 7.62 (d, 2H, Ar1), δ 7.68 (d, 2H, Ar1), δ 7.35 (d, 

2H, Ar2), δ 7.55 (d, 2H, Ar2), Anal. Data for C18H13Cl2N3O (358.22). Calcd C 60.35, H 3.66, 

Cl 19.79, N 11.73, O 4.47, Found C 60.3, H 3.60, Cl 19.7, N 12.8, O 3.60. 
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General method for the synthesis of (5-(4-substituted phenyl)-3-(5-methyl-1-(4-

substituted phenyl-1H-1,2,3-triazol-4-yl)-4,5-dihydro-1H-pyrazol-1-yl) 

(phenyl)methanone-5a-f:  

 A mixture of compound 4a-f (0.01 mole), hydrazine hydrate (0.03 mole) and benzoic acid 

(0.01mole) in ethanol was refluxed for 3 h, then poured into crushed-ice. The precipitate was 

separated by filtration, washed with water and the crude products 5a–f was obtained, which 

were crystallized from ethanol. 

 

(3-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-(3-nitrophenyl)-4,5-dihydro-1H-

pyrazol-1-yl) (phenyl)Methanone 5a: 

Yellow color solid. Yield 75%. MP 180°C-181°C. H-NMR (400 MHz, CDCl3) δ 2.72-2.79 (s, 

3H, CH3), δ 3.29-3.32 (dd, 1H, CH), δ 3.83-3.89 (dd, 1H, CH), δ 5.04-5.09 (dd, 1H, CH), δ 

7.58-8.48 (m, 13H, Ar1-H, Ar2-H, Ar3-H), Anal. Data for C25H19N7O5 (497.14): Calcd C 60.36, 

H 3.85, N 19.71, O 16.08, Found C 60.20, H 3.65, N 20.1, O 16.05. 

 

(3-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-(2-chlorophenyl)-4,5-dihydro-

1H-pyrazol-1-yl) (phenyl)Methanone 5b: 

Yellow color solid. Yield 45%. MP 116°C-118°C. H-NMR (400 MHz, CDCl3) δ 2.7-2.79 (s, 

3H, CH3), δ 3.32 (dd, 1H, CH), δ 3.86-3.92 (dd, 1H, CH), δ 5.34-5.40 (dd, 1H, CH), δ 7.27-

8.51 (m, 13H, Ar1-H, Ar2-H, Ar3-H), Anal. Data for C25H19ClN6O3 (486.12): Calcd C 61.67, 

H 3.93, Cl 7.28, N 17.16, O 9.68, Found C 61.58, H 3.90, Cl 7.42 N 17.10, O 9.72. 

 

(3-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)-5-(4-chlorophenyl)-4,5-dihydro-

1H-pyrazol-1-yl) (phenyl)Methanone 5c: 

Off white color solid. Yield 56%. MP 116°C-118°C. H-NMR (400 MHz, CDCl3) δ 2.68-2.77 

(s, 3H, CH3), δ 3.29-3.32 (dd, 1H, CH), δ 3.72-3.79 (dd, 1H, CH), δ 4.89-4.95 (dd, 1H, CH), δ 

7.34-8.43 (m, 13H, Ar1-H, Ar2-H, Ar3-H), Anal. Data for C25H19ClN6O3 (486.12): Calcd C 

61.67, H 3.93, Cl 7.28, N 17.16, O 9.68, Found C 61.58, H 3.90, Cl 7.42 N 17.10, O 9.72. 

 

(3-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-5-(3-nitrophenyl)-4,5-dihydro-

1H-pyrazol-1-yl) (phenyl)Methanone 5d: 

Off white color solid. Yield 45%. MP 162°C-163°C. H-NMR (400 MHz, CDCl3) δ 2.63 (s, 

3H, CH3), δ 3.56-3.61 (dd, 1H, CH), δ 3.77 (dd, 1H, CH), δ 5.45-5.48 (dd, 1H, CH), δ 7.36-

8.67 (m, 14H, Ar1-H, Ar2-H, Ar3-H), Anal. Data C25H19ClN6O3 (486.12): Calcd C 61.67, H 

3.93, Cl 7.28, N 17.16, O 9.68, Found C 61.58, H 3.90, Cl 7.42 N 17.10, O 9.72. 

 

(3-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-5-(2-chlorophenyl)-4,5-dihydro-

1H-pyrazol-1-yl) (phenyl)Methanone 5e: 

Off white color solid. Yield 65%. MP 115°C-116°C. H-NMR (400 MHz, CDCl3) δ 2.70-2.79 

(s, 3H, CH3), δ 3.23 (dd, 1H, CH), δ 3.86-3.92 (dd, 1H, CH), δ 5.34-5.40 (dd, 1H, CH), δ 7.27-

7.77 (m, 13H, Ar1-H, Ar2-H, Ar3-H), Anal. Data for C25H19Cl2N5O (475.1): Calcd C 63.04, H 

4.02, Cl 14.88, N 14.70, O 3.36, Found C 62.85, H 4.01, Cl 15.5, N 13.9, O 3.74. 

 

 (3-(5-methyl-1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)-5-(4-chlorophenyl)-4,5-dihydro-

1H-pyrazol-1-yl) (phenyl)Methanone 5f: 

Off white color solid. Yield 53%. MP 112°C-114°C. H-NMR (400 MHz, CDCl3) δ 2.68-2.77 

(s, 3H, CH3), δ 3.29-3.32 (dd, 1H, CH), δ 3.72-3.79 (dd, 1H, CH), δ 4.90-4.95 (dd, 1H, CH), δ 

7.34-7.83 (m, 12H, Ar1-H, Ar2-H, Ar3-H), Anal. Data for C25H19Cl2N5O (475.1): Calcd C 

63.04, H 4.02, Cl 14.88, N 14.70, O 3.36, Found C 62.85, H 4.01, Cl 15.5, N 13.9, O 3.74. 
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Scheme 1

 

RESULT AND DISCUSSION: 

Compounds (E)-3-aryl-1-(5-methyl-1-(substituted phenyl)-1H-1,2,3-triazol-4-yl)-prop-2-en-

1-one 4a–f were prepared by the Claisen-Schmidt condensation reaction of 1-(5-methyl-1-

(substituted phenyl)-1H-1,2,3-triazol-4-yl)-ethan-1-one 3a-b and some aromatic aldehydes. 

Target compounds (5-(4-substituted phenyl)-3-(5-methyl-1-(4-substituted phenyl)-1H-1,2,3-

triazol-4-yl)-4,5-dihydro-1H -pyrazol-1-yl) phenyl Methanone 5a–f was prepared from 4a–f, 

hydrazine hydrate, and benzoic acid by sequential reactions involving intermolecular conjugate 

addition, hydrazone formation. 

In summary, a number of pyrazoline derivatives have been conveniently prepared by a simple 

synthetic method from an aromatic amine. Its structure was characterized by MS, CHN, 1H-

NMR spectral data. 

 

CONCLUSION: 

This literature reveals various diverse biological activities such as antimicrobial, antibacterial, 

antifungal, anticonvulsant, antitubercular and anti-inflammatory properties of (3-(5-methyl-1-

phenyl)-1H-1,2,3-triazol-4-yl)- 4,5-dihydro-1H-pyrazol-1-yl) (phenyl) Methanone and its 

derivatives. Various drugs on the market today contain a triazole group. It can therefore be 

concluded that the derivatives (3-(5-methyl-1-phenyl)-1H-1,2,3-triazol-4-yl)-4,5-dihydro-1H-

pyrazol-1-yl) phenyl Methanone has great potential as a bioactive molecule. 

 

ACKNOWLEDGEMENT: 

The author Mohan Sagare is thankful to Department of Chemistry, Institute of science, Homi 

Bhabha State University, Mumbai-32. Also thankful to Dr. Bhushan Dabholkar, director 

Sagchem Pvt. Ltd for his help and support. 

 



 

 

M. Sagare et al. / Heterocyclic Letters Vol. 12| No.4|753-758|Aug-Oct|2022 

 

758 
 

REFERENCES: 

i. Bloom B.R.; Murray C.J.; Tuberculosis: Commentary on a Reemergent Killer; Science 

1992, 257, 1055. 

ii. Barnes P.F.; Bloch A.B.; Davidson P.T.; Snider D.E., Current Concepts: Tuberculosis 

in Patients with Human Immunodeficiency Virus Infection; N. Eng. J. Med. 1991, 324, 

1644.  

iii. (a)I. V. Mashevskaya, S. V. Kol'tsova, E. V. Voronina, T. F. Odegova & A. N. 

Maslivets; Synthesis and Antimicrobial Activity of the Products of Interaction of 3-

Aroyl-2,4-dihydro-1h-pyrrolobenzoxazine-1,2,4-triones with Urea and Thiourea; J. 

Pharm. Chem. 2001, 35, 18; (b) Soliman, R.; Habib, N.S.; Ashour, F.A.; El-Taiebi; 

Synthesis and antimicrobial activity of novel pyrazole, pyrazoline, pyrazolinone and 

pyrazolidinedione derivatives of benzimidazole; M. Boll. Chim. Farm. 2001, 140, 140. 

iv. Ahn, J.H.; Kim, H.-M.; Jung, S.H.; Kang, S.K.; Kim, K.R.; Rhee, S.D.; Yang, S.-D.; 

Cheon, H.G.; Kim, S.S.; Synthesis and DP-IV inhibition of cyano-pyrazoline 

derivatives as potent anti-diabetic agents; Bioorg. Med. Chem. Lett 2004, 14, 4461. 

v. (a) Nasr, Magda.N.A.; Said, S.A.; Novel 3,3a,4,5,6,7-Hexahydroindazole 

Arylthiazolylpyrazoline derivatives as Anti-inflammatory Agents; Arch. Pharm. 

(Weinheim) 2003, 336, 551; (b) Tewari, A.K.; Mishra, A.; Synthesis and anti-

inflammatory activities of N4, N5-disubstituted-3-methyl-1H-pyrazolo[3,4-c] 

pyridazines; Bioorg Med Chem. 2001, 9, 715. 

vi. Kucukguzel, S.G.; Rollas, S.; Synthesis, characterization of novel coupling products 

and 4-arylhydrazono-2-pyrazoline-5-ones as potential antimycobacterial agents; 

Farmaco 2002, 57, 583. 
vii. Kucukguzel, S.G.; Rollas, S.; Erdeniz, H.; Kiraz, M.; Ekinci, A.C.; Vidin, A.; 

Synthesis, characterization and pharmacological properties of some 4-arylhydrazono-

2-pyrazoline-5-one derivatives obtained from heterocyclic amines; Eur. J. Med. Chem. 

2000, 35, 761. 

viii. Nauduri, D.; Reddy, G.B.; Antibacetrials and Antimycotics: Part 1: Synthesis and 

Activity of 2-Pyrazoline Derivatives; Chem. Pharm Bull (Tokyo); 1998, 46, 1254. 

ix. Santilli, A.A.; Kim, D.H.; Gregory, F.J.; Antitubercular Activity of Substituted 5‐0xo‐

l‐thiocarbamoyl‐3‐pyrazoline‐4‐alkanoic Acid Derivatives; J. Pharm. Sci. 1975, 64, 

1057. 

x. Shaharyar, M.; Siddiqui, A.A.; Ali, M.A.; Sriram, D.; Yogeeswari, P.; Synthesis 

and in vitro antimycobacterial activity of N1-nicotinoyl-3-(4′-hydroxy-3′-methyl 

phenyl)-[(sub)phenyl]-2-pyrazolines; Bioorg. Med. Chem. Lett. 2006, 16, 3947. 
xi. El-Rayyes, N.R.; Hovakemian, G.H.; Hmoud, H. S.; Heterocycles. 3. Synthesis and 

spectral data of some 2-pyrazolines; J. Chem. Eng. Data 1984, 29, 225. 

xii. Oluwadiya J. O.; Some new phenolic pyrazoles from 2′-Hydroxychalcones; J 

Heterocycle Chem. 1981, 18, 1293. 

xiii. Wiley, R.H.; Jarboe, C.H.; Hayes, F.N.; Hansbury, E.; Nielsen, J.T.; Callahan, P.X.; 

Sellars, M. C.; 1,3,5-Triaryl-2-pyrazolines for Use as Scintillation Solutes; J. Org. 

Chem. 1958, 23, 732. 

xiv. Dong, H.-S.; Wei, K.; Wang, Q.-L.; Quan, B.; Zhang, Z.-Y.; Synthesis of 3-[5-

methyl-1-(4-methylphenyl)-1,2,3-triazol-4-yl]-6-substituted-s-triazolo[3,4-b]-1,3,4-

thiadiazoles; J Chin. Chem. Soc. (Taipei) 2000, 47, 343. 

xv. Dong, H.-S.; Wang, H.-C.; Gao, Z.-L.; Li, R.-S.; Cui, F.-H.; Tandem Michael 

addition/imino-nitrile cyclization synthesis of 2-amino-6-(1-aryl-5-methyl-1H-

1,2,3-triazol-4yl)-4-phenylpyridine-3-carbonitrile; J. Heterocycle Chem. 2010, 47, 

389. 

      Received on August 31, 2022. 

https://www.nejm.org/doi/full/10.1056/NEJM199106063242307
https://www.nejm.org/doi/full/10.1056/NEJM199106063242307
https://link.springer.com/article/10.1023/A:1010494525001#auth-I__V_-Mashevskaya
https://link.springer.com/article/10.1023/A:1010494525001#auth-S__V_-Kol_tsova
https://link.springer.com/article/10.1023/A:1010494525001#auth-E__V_-Voronina
https://link.springer.com/article/10.1023/A:1010494525001#auth-T__F_-Odegova
https://link.springer.com/article/10.1023/A:1010494525001#auth-A__N_-Maslivets
https://link.springer.com/article/10.1023/A:1010494525001#auth-A__N_-Maslivets
https://www.sciencedirect.com/science/article/pii/S0960894X04008005
https://www.sciencedirect.com/science/article/pii/S0960894X04008005
https://pubs.acs.org/doi/10.1021/jo01099a025

