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Abstract 
In recent years the interest to hydrazones has arisen. It is associated with a wide spectrum of their 

biological effects and applications in medicine and agriculture. Compounds having properties of herbicides, 
insecticides, fungicides, plant growth regulators and anti, anti-carcinogenic and antiprotozoal properties have 
been found among them. Hydrazones of structural isomers toluic hydrazide, tetra and hexahydro toluic acids 
with nuclear-substituted aldehydes, diacetyl monooxime, mono- and dioxo derivatives of the acids have been 
synthesized in this paper. Condensation of hydrazides of 2(3)(4)-metylbenzoic acid with substituted 
benzaldehydes leads to hydrazones, that forming mixture of E-hydrazones with cis-, and trans-amide groups 
in a crystalline state. In solution, these are only hydrazones in EC=NEN-NZN-C(O) conformation as well as 
hydrazone from -oxo acid as the aldehyde component. Only exception is the compound with the o-methyl 
substituent in a fragment of hydrazide, in that case a mixture of E,Z(C=N) isomers formed. The same structure 
was observed for hydrazine with α-hydroxy acid (isatin) as the aldehyde component. Hydrazones based on    
β-hydroxy acids exist as a mixture of E,Z(C=N)  isomers with dominance of the syn-form. Z-isomer is stabilized 
by an intramolecular hydrogen bond. The reaction of hydrazides with α-,γ-dioxoacids results in a linear         
E-hydrazone which is in tautomeric equilibrium with pirazole form. A feature of hydrazones with 
hydrotoluilic fragment is their existence in solution and in crystalline form as a mixture of E,Z-cis-
conformational isomers of the amide group. The synthesis of the obtained compounds is extremely simple and 
it is in boiling equimolecular amounts of the corresponding hydrazide and a carbonyl compound in an 
environment of absolute alcohol. The reaction time of substituted benzaldehydes for 20-30 minutes keto 
compounds is 1 hour. The structure of the obtained hydrazones has been established by IR and 1H NMR 
spectroscopy. The individuality of the compounds has been confirmed by thin layer of chromatography. The 
resulting hydrazones can be used for planning of the synthesis and study of such compounds as biologically 
active ingredients in agriculture and medicine. 

 
 
References 
[1] T. Gilles  Bernard, F. Schimmel Karl. Peracetic Acid Oxidation of Hydrazones.I. Aromatic Aldehyde 

Alkylhydrazones. J. Org. Chem. 1962. Vol.27. No.2. P.413-417. 
[2] A. Rekkas Stavros, A. Rodios Nestor, S.E. Alexandrou Nichola. AnImproved syntesis of 1,3 and 1,4-

Bis[5-aryl-1,3,4-oxadiazol-2-y1]benzenes via oxidation of bis-aroylhydrazones of iso- and 
terepthalaldehyde with lead (IV) acetate. Synthesis (BRD). 1986. P.411-413. 

[3] F.V. Bagrov. The structure of methyl (methoxy) fenilaminopropionilgidrazones. Organic Chemistry 
Journal. 1997. Vol.33. Iss.1. P.79-82. (russian) 

[4] F.V. Bagrov. The condensation of hydrazides 2(3)-amino- and 5-amino-2-hydroxybenzoic acids, ketones 
and aldehydes. Organic Chemistry Journal. 2000. Vol.36. Iss.9. P.1356-1360. (russian) 

[5] F.V. Bagrov. The spatial structure of 1-hydroxy-2,3-dimethyl-1,4,5-hexatrienyl. Organic Chemistry 
Journal. 2000. Vol.36. Iss.9. P.1425-1428. (russian) 

[6] S.A. Flegontov, Z.S. Titova, B.I. Buzykin, Y.A. Kitayev. Hydrazones. Message 49. The spatial structure 
benzoilgidrazones of aromatic aldehydes. News of USSR Academy of Sciences. Ser. Chem. 1976. No.3. 
P.559-565. (russian) 



Full Paper _____________________ P.I. Fedorov, V.A. Petruhina, N.I. Koltsov, A.N. Vasiliev, and G.P. Pavlov 

 2 _________________ http://butlerov.com/ _______________ ©Butlerov Communications. 2016. Vol.47. No.9. P.1-8.  

[7] E.V. Mironova, B.I. Buzykin, V.N. Nabiullin, I.A. Litvinov, V.F. Mironov. The analogs of dimefosfona. 
3. Molecular and crystal structure of piridinoilgidrazones, dimefosfon having antituberculosis activity. 
Structural Chemistry Journal. 2013. Vol.54. No.3. P.576- 580. (russian) 

[8] S.M. Aldoshin, I.I. Chuev, L.O. Atovmyan, V.S. Niedzwiecki, A.S. Kulikov. The structure and 
photochemical properties of the crystal [N/-(tieniliden)]benzgidrazida. News of USSR Academy of 
Sciences. Ser. Chem. 1991. No.1. P.87-89. (russian) 

[9] N.S. Guly, A.V. Zerov, S.I. Jakimovich. The interaction 1,3-ketoesters with 2-hydrazides substituted  by 
benzoic acids. Hearald St.-Petersburg State Univ. Ser.4. 2012. Iss.2. P.101-107. (russian) 

[10] I.P. Bejan, V.A. Khrustalev, K.N. Zelenin, B.P. Nikolaev. O,Z,E-isomerism of hydrazides. Organic 
Chemistry Journal. 1978. Vol.14. Iss.4. P.754-759. (russian) 

[11] K.N. Zelenin, V.V. Pinson, A.A. Potekhin, I.P. Bejan, V.A. Khrustalev, P.S. Lobanov. Z,E-isomerism 
of giromitrin and its analogues. Organic Chemistry Journal. 1978. Vol.14. Iss.3. P.490-495. (russian) 

[12] V.M. Potapov. Stereochemistry. Moscow: Chemistry. 1976. 502p. (russian) 
[13] S.A. Flegontov. The structure of aroilgidrazones containing intramolecular hydrogen bond. News of 

USSR Academy of Sciences. Ser. Chem. 1979. No.5. P.1014-1019. (russian) 
[14] R.S. Sharma, R.B. Pathak, S.C. Bahefs. N1-substituted-3,5-dimetilpyrazoles and N1-substituted-3-metil-

5-pirazolones and related-compounds as...  J. Jndian Chem. Soc. 1985. Vol.62. P.625-630. 
[15] F.V. Bagrov, V.V. Kosovcev, V.G. Portnov. The derivatives of beta arilaminopropan acid. Theory and 

practice of catalytic reactions and polymer chemistry. Cheboksary: Chuvash State Univ. 1990. P.35-38. 
(russian) 

[16] V.V. Bazylchik, P.I. Fedorov, N.A. Klyuev, E.H. Dunk. The study of a number of mentan compounds. 
XIX. The synthesis and properties of trans-4-menthene-8-ol and stereoisomeric of 5-menthene-8-ols. 
Organic Chemistry Journal. 1985. Vol.21. Iss.7. P.1450-1458. (russian) 

[17] V.V. Bazylchik, I.I. Bardyshev, N.M. Ryabushkina, N.P. Polyakova, P.I. Fedorov. The study of a 
number of compounds o-mentana. II. The synthesis and study of o-mentanas properties. News of BSSR. 
Ser. Chem. 1973. No.1. P.104-106. (russian) 

[18] S.S. Zykova, T.F. Odegova, V.N. Lyuboseev, A.R. Galembikova. Synthesis and biological activity of 
some 3-hydroxy-1,5-diaryl-4-pivaloyl-2,5-dihydro-2-pyrrolone. Butlerov Communications. 2014. 
Vol.38. No.6. P.153-158. ROI: jbc-02/14-38-6-153 

[19] E.V. Kuvaeva, E.V. Fedorova, I.P. Yakovlev, G.V. Ksenofontova, S.A. Karasavidi. Synthesis and 
Biological Activity of N-arilbenzamidinov. Butlerov Communications. 2014. Vol.39. No.8. P.76-81. 
ROI: jbc-02/14-39-8-76 

 
 

 
 
 


