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Abstract 
The kinetics of acylation of diamino acids – L-lysine and L-ornitine by carboxylic aids esters – picryl 

benzoate and 4-nitrophenyl acetate in the binary solvent water – 1,4-dioxane is investigated. It is shown that 
acylation rate constants of -amine groups are significantly lower than acylation rate constants of L-lysine 
-amine group and L-ornitine δ-amine group. The kinetic data are compared with results of quantum chemical 
simulation of the diamino acids anions. It is established that the diamino acids reactivity in acylation is 
connected both with amine groups charges and HOMO energies of their anionic forms.  
 
 
References   
[1] L.M. Litvinenko, N.M. Oleinik. Mechanisms of organic catalysts action. Basic and nucleophilic catalysis. 

Kiev: Scientific thought. 1984. 264p. 
[2] L. Hanuš, E. Shohami, I. Bab, R. Mechoulam. N-Acyl amino acids and their impact on biological 

processes. Biofactors. 2014. Vol.40. No.4. P.381-388. 
[3] D.P. Waluk. Biosynthesis and physiological functions of N-acyl amino acids: PhD Thesis. Stockholm. 

2012. 58p.  
[4] K. Struhl. Histone acetylation and transcriptional regulatory mechanisms. Genes Dev. 1998. Vol.12. 

No.5. P.599-606. 
[5] L.B. Kochetova, E.V. Nikitina, N.V. Kalinina, L.V. Kuristyn, T.P. Kustova. Kinetics and mechanism of 

acyl transfer reactions. Part 3. Glycine and ammonia reactivity in acyl transfer reactions. Butlerov 
Communications. 2012. Vol.30. No.6. P.81-88. ROI: jbc-02/12-30-6-81 

[6] L.B. Kochetova, N.V. Kalinina, L.V. Kuritsyn, T.P. Kustova. Kinetics and mechanism of acyl transfer 
reactions. Part 8. Influence of composition of water-2-propanol solvent on kinetics of aliphatic amines 
reactions with 4-nitrophenyl benzoate. Butlerov Communications. 2014. Vol.38. No.5. P.39-47. ROI: jbc-
02/14-38-5-39 

[7] L.B. Kochetova, N.V. Kalinina, L.V. Kuritsyn, T.P. Kustova. Kinetics and mechanism of acyl transfer 
reactions. Part 9. Influence of esters structure on kinetics of piperidine and morfoline N-acylation in 
water-organic solvents. Butlerov Communications. 2014. Vol.40. No.11. P.59-66. ROI: jbc-02/14-40-11-
59 

[8] L.V. Kuristyn, L.B. Kochetova, N.V. Kalinina, T.P. Kustova. The water-propanol solvent effect on the 
reactivity of -amino acids and dipeptides in the N-acylation with picryl benzoate. Russian journal of 
general chemistry. 2012. Vol.82. No.11. P.1805-1809. (russian) 

[9] L.B. Kochetova, N.V. Kalinina, T.P. Kustova, L.V. Kuritsyn. Kinetics and mechanism of acyl transfer 
reactions. Part 6. Quantum chemical interpretation of dipeptides and aminoacids reactivity in processes of 
acids amides and sulfamides formation. Butlerov Communications. 2013. Vol.36. No.12. P.97-104. ROI: 
jbc-02/13-36-12-97 

[10] L.B. Kochetova, N.V. Kalinina, Yu.E. Grabchil’ova, K.A. Simonova, T.P. Kustova. Kinetics and 
mechanism of acyl transfer reactions. Part 10. Reactivity of dipeptides and esters of carboxylic acids at 



Full Paper ______ L.B. Kochetova, N.V. Kalinina, D.S. Soloviyova, O.Yu. Dicina, L.V. Kuritsyn, and T.P. Kustova 

 146 _____________ http://butlerov.com/ _____________ ©Butlerov Communications. 2016. Vol.45. No.1. P.145-151.  

their interaction in aqueous dioxane solutions. Butlerov Communications. 2015. Vol.43. No.7. P.1-11. 
ROI: jbc-02/15-43-7-1 

[11] L.V. Kuristyn, L.B. Kochetova, N.V. Kalinina, T.P. Kustova. Kinetics and mechanism of acyl transfer 
reactions. Part 7. Influence of medium рН on amines reactivity in N-acylation. Butlerov 
Communications. 2014. Vol.37. No.1. P.33-38. ROI: jbc-02/14-37-1-33 

[12] N.R. Sokolova, E.V. Nikitina, L.B. Kochetova, N.V. Kalinina, T.P. Kustova. Kinetics and mechanism 
of acyl transfer reactions. Part 2. Kinetics of heterocyclic amines arensulfonylation in aqueous 1,4-
dioxane. Butlerov Communications. 2012. Vol.29. No.1. P.7-14. ROI: jbc-02/12-29-1-7 

[13] L.B. Kochetova, N.V. Kalinina, T.P. Kustova, L.V. Kuristyn. Kinetics and mechanism of acyl transfer 
reactions. Part 5. Dipeptides and amino acids reactivity in sulfamide bond formation processes. 
Butlerov Communications. 2013. Vol.36. No.12. P.1-7. ROI: jbc-02/13-36-12-1 

[14] L.V. Kuritsyn, N.V. Kalinina, L.B. Kochetova. Effect of рН on the reactivity of dipeptides and -amino 
acids in the N-acylation. Russian Journal of General Chemistry. 2012. Vol.82. No.11. P.1805-1809. 
DOI: 10.1134/S1070363212110114  

[15] L.N. Khripkova, L.V. Kuristyn, N.V. Kalinina, A.I. Sadovnikov. Kinetics of N-acylation of - amino 
acids with 4-nitrophenyl benzoate in aqueous 2-propanol. Russian Journal of General Chemistry. 2004. 
Vol.74. No.10. P.1543-1546. DOI: 10.1007/s11176-005-0052-1  

[16] N.R. Ishkulova, L.E. Oparina, L.B. Kochetova, T.P. Kustova, N.V. Kalinina, L.V. Kuristyn. Reactivity 
of -amino acids in the N-acylation with benzoic acid esters in aqueous dioxane. Russian Journal of 
General Chemistry. 2010. Vol.80. No.5. P.964-967. DOI: 10.1134/S1070363210050178 

[17] L.E. Oparina, N.R. Ishkulova, N.V. Kalinina, L.V. Kuritsyn, T.P. Kustova. Solvent influence on 
kinetics of aminoacids reactions with activated nitrogroup of phenyl esters of benzoic acid. News of 
High Schools. Chemistry and Chemical Technology. 2011. Vol.54. No.2. P.56-59. (russian) 

[18] D.S. Solov’yova, O.Yu. Dicina, L.B. Kochetova, N.V. Kalinina. Structure and reactivity of amino acids 
and esters in N-acylation. In the collection: «Quantum-chemical calculations: structure and reactivity of 
organic and inorganic molecules», Ivanovo, IV school-conference. 30.09-4.10.2013. Ivanovo: ISChTU.  
2013. P.293-298. (russian) 

[19] E.T. Denisov. Kinetics of homogeneous chemical reactions. Moscow: High School. 1978. 367p. 
(russian) 

[20] N.V. Kalinina. Thermodynamics of dissociation and reactivity of -amino acids, dipeptides and 
aminobenzoic acids in an aqueous 1,4-dioxane: The thesis of the candidate of chemical sciences. 
Ivanovo. 1994. 158p. (russian) 

[21] G. Wada, E. Tamura, M. Okina. On the ratio of zwitterions form to uncharged form of glycine at 
equilibrium in various aqueous media. Bull. Chem. Soc. Jpn. 1982. Vol.55. No.10. P.3064-3067. 

[22] L.V. Kuritsyn, N.V. Kalinina. A consideration of various ionic forms of amino acids in evaluating the 
rate constant of N-acylation. Russian Journal of Physical Chemistry. 1996. Vol.70. No.12. P.2004-
2006. (russian) 

[23] IUPAC stability constants database SCUERY © 2005, IUPAC and Academic Software SCQUERY 
Version 5.20. / Сomplied by Pettit L.D., Powell H.K.J., UK Data version = 4.37. 

[24] V.A. Borodin, E.V. Kozlovskii. Mathematical problems of chemical thermodynamics. Novosibirsk: 
Science. 1985. P.219. (russian) 

[25] Granovsky Alex A., Firefly version 7.1.G. wwwhttp://classic.chem.msu.su /gran/firefly/index.html. 


