Supramolecular Chemistry 2017 vol.29 N8, pages 575-584

Novel thermoresponsive water-soluble oligomers based
on amphiphilic calixresorcinarenes

Shalaeva Y., Morozova J., Syakaev V., Kazakova E., Ermakova A., Nizameev |., Kadirov M.,

Konovalov A.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia

Abstract

© 2017 Informa UK Limited, trading as Taylor & Francis Group. Novel water-soluble
thermoresponsive oligomers TO1 and TO2 were obtained by reaction of amidoamine
tetramethylcalixresorcinarenes (C1l) and tetrapentylcalixresorcinarenes (C5) with ethylene
glycol diglycidyl ether. The compounds were characterised by 1 H and FT-PGSE NMR, FTIR, static
light scattering and elemental analysis. The thermoresponsive properties of oligomers were
investigated by spectrophotometry, DLS, FT-PGSE NMR and TEM. The cloud points of oligomers
(43 °C for TO1 (5 mg/ml) and 41 °C for TO2 (1.2 mg/ml), respectively) were determined. The
influence of salts effect on TO2 cloud points was investigated. The binding of anti-inflammatory
drug naproxen (Nap) at 20 °C by TO1 and TO2 and its partial release at cloud points of
oligomers in aqueous solution are observed using fluorescence and FT-PGSE NMR methods. New
example of creating of thermoresponsive macrocyclic systems on the basis of amidoamine
calixresorcinarenes with possibility of substrate binding and release under the influence of
termo-stimuli in an aqueous solution was shown.

http://dx.doi.org/10.1080/10610278.2017.1298765

Keywords
Calixresorcinarenes, fluorescence, naproxen, thermoresponsive oligomers

References

[1] Grubbs, B.R.,; Sun, Zh, Chem. Soc. Rev. 2013, 42, 7436-7445.10.1039/c3¢s60079c¢

[2] Zhuang, ].,; Mallory, R.G.,; Ventura, Ju,; Li, L.,; Thayumanavan, S., Chem. Soc. Rev. 2013, 42,
7421-7435.10.1039/c3cs60094g

[3] Jochum, D.F.,; Theato, P., Chem. Soc. Rev. 2013, 42, 7468-7483.10.1039/C2CS35191A
[4] Yao, Y.,; Wang, Y.,; Huang, F., Chem. Sci. 2014, 5, 4312-4316.10.1039/C4SC01647E
[5] Yao, Y.,; Chi, X.,; Zhou, Y.,; Huang, F., Chem. Sci. 2014, 5, 2778-2782.10.1039/c4sc00585f

[6] Liang, X.,; Liu, F.,; Kozlovskaya, V.,; Palchak, Z.,; Kharlampieva, E., ACS Macro Lett. 2015, 4 (3),
308-311.10.1021/mz500832a

[7]1 Loh, X.J.,; Zhang, Zh-X,; Wu, Yu-L,; Lee, T.S.,; Li, Ju, Macromol. 2009, 42, 194-202.
[8] Rozenberg, B. A., Kinetics, Thermodynamics and Mechanism of Reactions of Epoxy Oligomers with Amines,
Chapter in Epoxy Resins and Composites I, Adv. Polym. Sci., Springer Berlin Heidelberg. 2005, 75, 113-165.

[9] Krakovsky, I.,; Martinez-Haya, R.,; Ferrer, G.G,; i Serra, R.S,; Dodda, J.M. Eur. Polym. J. 2015, 62,
19-30.10.1016/j.eurpolym;.2014.11.005


http://dx.doi.org/10.1080/10610278.2017.1298765

[10]

(11]
[12]
[13]

(14]

[15]

[16]
(17]

(18]

[19]

[20]
[21]
[22]
(23]
[24]
[25]
[26]

[27]

(28]

Anghelache, A.,; Teodorescu, M.,; Stanescu, P.O.,; Draghici, C.,; Vuluga, D.M., Colloid Polym. Sci. 2014, 292,
829-838.10.1007/s00396-013-3128-1

Yi, R.,; Ye, G.,; Lv, D.,; Chen, J., RSC Adv. 2015, 5, 55277-55284.10.1039/C5RA07349A
Yan, F.,; Wang, M.,; Cao, D.,; Guo, Sh,; Chen, L., J. Polym. Sci. A 2013, 51 (11), 2401-2408.10.1002/pola.26625

Kazakova, EKh,; Morozova, JuE,; Prosvirkin, A.V.,; Pich, A.Z.,; Gubanov, EPh,; Muslinkin, A.A.,; Habicher, W.D.,;
Konovalov, A.l., Eur. ). Org. Chem. 2004, 2004, 3323-3329.10.1002/(ISSN)1099-0690

Syakaev, V.V.,; Shalaeva, Y.V.,; Kazakova, E.K.,; Morozova, Y.E,; Makarova, N.A,; Konovalov, A.l. Colloid J. 2012,
74, 346-355.10.1134/51061933X12030118

Aguiar, J.,; Carpena, P.,; Molina-Bolivar, J.A.,; Carnero Ruiz, C., J. Colloid Interface Sci. 2003, 258,
116-122.10.1016/S0021-9797(02)00082-6

Kalyanasundaram, K.,;Thomas, J.K. J. Am. Chem. Soc. 1977, 99, 2039-2044.10.1021/ja00449a004

Schneider, H.-J.,; Yatsimirsky, A., Principles and Methods in Supramolecular Chemistry; Wiley-VCH, New York,
NY, 1999.

Brand, T.,; Cabrita, E.J.,; Berger, S., Prog. Nucl. Magn. Reson. Spectrosc. 2005, 46,
159-196.10.1016/j.pnmrs.2005.04.003

Syakaev, V.V.,; Kazakova, E.K.,; Morozova, Y.V.,; Latypov, K.S.,; Konovalov, A.l., J. Colloid Interface Sci. 2012,
370, 19-26.10.1016/j.jcis.2011.12.069

de la Torre, J.G.,; Huertas, M.L.,; Carrasco, B., J. Magn. Reson. 2000, 147, 138-146.10.1006/jmre.2000.2170
Hruby, M.,; Filippov, S.K.,; St&pének, P., Eur. Polym. J. 2015, 65, 82-97.10.1016/j.eurpolymj.2015.01.016
Gandhi, A.,; Paul, A.,; Oommen Sen, S.,; Kumar Sen, K., Asian. J. Pharm. Sci. 2015, 10, 99-107.
Cheminformatics on the Web http://www.molinspiration.com/

Betancourt, JE.,; Rivera, J.M., Langmuir 2015, 31, 2095-2103.10.1021/la504446k

Kunz, W.,; Henle, J.,; Ninham, B.W., Colloid. Interface Sci. 2004, 9, 19-37.

Liu, X.-Y.,; Mu, X.-R.,; Liu, Y.,; Liu, H.-J,; Chen, Y,; Cheng, F,;Jiang, S.-C. Langmuir 2012, 28,
4867-4876.10.1021/1a300046w

Morozova, Ju.E,; Syakaev, V.V.,; Kazakova, E.Kh,; Shalaeva, Ya.V.,; Nizameev, |.R,; Kadirov, M.K,; Voloshina,
A.D,; Zobov, V.V,; Konovalov, A.l. Soft Matter 2016, 12, 5590-5599.10.1039/C65SM00719H

Zhang, Ch,; Peng, H.,; Li, W.,; Liu, L.,; Puttick, S.,; Reid, J.,; Bernardi, S.,; Searles, D.}.,; Zhang, A.,; Whittaker,
A.K., Macromolecules 2016, 49, 900-908.10.1021/acs.macromol.5b02414



