Thematic Section: Preparative Research. Full Paper
Subsection: Organic Chemistry. The Reference Object Identifier — ROI: jbc-01/19-57-1-27
The Digital Object Identifier — DOIL: 10.37952/ROI-jbc-01/19-57-1-27

Submitted on January 02, 2019.

Thematic course: Synthesis of monomers for the preparation of optically active poly(amido-imide)s. Part 1.
Synthesis of chiral imides containing a fragment of the natural
amino acid based on nitrophenylcycloalkanedicarboxylic acids
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Abstract

Previously it was shown that the stereochemical result of the alkylation reaction of benzene with
cycloalkanedicarboxylic acids depends on the order of mixing the reagents. The resulting diastereomerically
pure derivatives can be used as precursors of monomers for the synthesis of optically active poly(amido-
imide)s, which are basic materials in chiral chromatographic separation. Their potential for use in chiral
catalytic systems, liquid crystals in ferroelectric and nonlinear optics, in the manufacture of electrodes for
enantioselective recognition during bioelectrosynthesis, membrane separation technology, etc. is shown.

Nitration reactions of alkyl derivatives were carried out with their subsequent imidization with natural
amino acids. The resulting diastereomerically pure dicarboxylic acids are nitrated with low selectivity, unlike
their anhydrides, so the nitro derivatives were synthesized by nitrating the anhydrides with anhydrous nitric
acid in chloroform solution. The racemization of the a-carbon center of the amino acid fragment occurs during
the imidization reaction in glacial acetic acid. Using of DMF as a solvent under mild conditions is preferable,
as it eliminates the possibility of racemization of the chiral center of the amino acid fragment. It was also
found that during the preparation of imides, the configuration of the chiral centers of the cycloalkane
dicarboxylic acid fragment is preserved. Nitrophenylnorbornanedicarboxylic acid forms an anhydride directly
during synthesis in acetic acid, unlike cyclohexanedicarboxylic acids, due to its spatial structure.
Nitrophenylnorbornanedicarboxylic acid is also characterized by easier imidization.

The structure was determined using 'H, "C NMR, 'H-'H NOESY, 'H-'H COSY, HPLC, capillary
electrophoresis.

References

[1] A.A. Koverda, M.N. Koverda, E.R. Kofanov, and G.G. Krasovskaya. Stercoselectivity of alkylation
benzene by (1R,25)/(1S,2R)-cyclohex-4-ene-1,2-dicarboxylic acid and (1R,2S5)/(1S,2R)-4-
methylcyclohex-4-ene-1,2-dicarboxylic acid. Butlerov Communications. 2018. Vol.55. No.9. P.106-114.
DOI: 10.37952/ROI-jbc-01/18-55-9-106

[2] S.E. Mallakpour, A.R. Hajipour, S. Habibi. Facile synthesis of new optically active poly(amide-imide)s
derived from N, N -(pyromellitoyl)-bis-L-leucine diacid chloride and aromatic diamines under microwave
irradiation. European Polymer Journal. 2001. Vol.37. P.2435-2442.

[3] S. Mallakpour, M.H. Shahmohammadi. Microwavepromoted rapid synthesis of new optically active
poly(amide-imide)s derived from N, N’-(pyromellitoyl)-bis-L-isoleucine diacid chloride and aromatic
diamines. Journal of Applied Polymer Science. 2004. V0l.92. P.951-959.

[4] S. Mallakpour, M.H. Shahmohammadi. Synthesis of new optically active poly(amide-imide)s derived
from N, N’-(pyromellitoyl)-bis-S-valine diacid chloride and aromatic diamines under microwave
irradiation and classical heating. lranian Polymer Journal. 2005. Vol.14. P.473-483.

[5] M.P. Coles, V.C. Gibson, L. Mazzariol, M. North and all. Amino Acid derived Homochiral Polymers via
Ring-opening Metathesis Polymerisation. Journal of the Chemical Society, Chemical Communications.
1994. Vol.7. P.2505-2506.

[6] S.C.G. Biagini, S.M. Bush, V.C. Gibson, L. Mazzarioi, M. North and all. The Synthesis of N-
Norbornenyl-Amino Acids and Esters: Monomers for the Preparation of Well Defined Polymers.
Tetrahedron. 1995. Vol.51. No.26. P.7247-7262.

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2019. Vol.57. No.1. 27



Full Paper A.A. Koverda, M.N. Koverda, A.I. Korshunova, and E.N. Sechin

[7] Oleg A. Kolyamshin, V.A. Danilov, and N.I. Koltsov. Imides of maleic acid and their derivatives. Part 2.
Synthesis and properties of some maleimides. Butlerov Communications. 2012. Vol.32. No.12. P.26-30.
ROL: jbc-02/12-32-12-26

[8] O.A. Kolyamshin, M.V. Kuzmin, V.A. Ignatyev, L.G. Rogozhina, and N.I. Kol'tsov. Maleimides and
their derivatives. Part 4. Bis-maleimide, based on butyl ester of 3,5-diaminobenzoic acid. Butlerov
Communications. 2014. Vol.37. No.2. P.87-89. ROI: jbc-02/14-37-2-87

[9] P.V. Borisov. Synthesis, structure and reactivity of phenylcycloalkanedicarboxylic acids. Candidate’s
thesis. Yaroslavl. 2009. 118p. (russian)

[10] E.L. Eliel. Elements of stereochemistry. V.M. Potapova (Ed.), V.M. Demianovich (Trans). Moscow:

BINOM. 2014. 428p. (russian)
[11] Y.V.Karjakin. Pure chemical substances. Moscow: Chemistry. 1974. 407p. (russian)

28 http://butlerov.com/ © Butlerov Communications. 2019. Vol.57. No.1. P.27-40.



