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Abstract
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Monosubstituted pillar[5]arenes with an N-alkylcarbamoyloxymethyl fragment were successfully
prepared by aminolysis with good yields. One- and two-dimensional NMR spectroscopy clearly
indicated that the inclusion of the alkyl substituent in the macrocyclic cavity is typical of the
synthesized compounds. According to 1H and 1H-1H NOESY NMR data, only four carbon atoms
of  the  alkyl  fragment  (-NHCH2CH2CH2CH2-group)  are  included  in  the  macrocyclic  cavity
regardless of the alkyl chain length. The formation of an intramolecular hydrogen bond between
the NH proton and the oxygen atom of  the oxymethylene fragment was confirmed by IR
spectroscopy.  On  the  basis  of  nanoparticle  trajectory  analysis  and  transmission  electron
microscopy data, the aggregation of the new synthesized derivatives of pillar[5]arene varied
from supramolecular polymers in chloroform to spherical nanosized aggregates in DMSO. The
length of the substituent had no effect on the size of the aggregates formed in DMSO, whereas a
direct  correlation  was  established  between  the  substituent  length  and  the  size  of  the
supramolecular polymer formed in chloroform.

http://dx.doi.org/10.1039/c8nj03494j

References

[1] T. Haino Polym. J. 2013 45 363-383
[2] L. Brunsveld B. J. B. Folmer E. W. Meijer R. P. Sijbesma Chem. Rev. 2001 101 4071-4097
[3] J. B. Puplampu L. S. Yakimova A. A. Vavilova D. A. Fayzullin Y. F. Zuev I. I. Stoikov Macroheterocycles 2014 7

337-344
[4] B. Xia B. Zheng C. Han S. Dong M. Zhang B. Hu Y. Yub F. Huang Polym. Chem. 2013 4 2019-2024
[5] B. Qin S. Zhang Q. Song Z. Huang J.-F. Xu X. Zhang Angew. Chem., Int. Ed. 2017 56 7639-7643
[6] D. N. Shurpik P. L. Padnya L. T. Basimova V. G. Evtugin V. V. Plemenkov I. I. Stoikov Mendeleev. Commun. 2015

25 432-434
[7] B. Shi D. Xia Y. Yao Chem. Commun. 2014 50 13932-13935
[8] U. B. Sleytr P. Messner D. Pum M. Sára Angew. Chem., Int. Ed. 1999 38 1034-1054
[9] C. Han B. Xia J. Chen G. Yu Z. Zhang S. Dong B. Hu Y. Yub M. Xue RSC Adv. 2013 3 16089-16094

[10] I. I. Stoikov A. A. Vavilova R. D. Badaeva V. V. Gorbachuk V. G. Evtugyn R. R. Sitdikov L. S. Yakimova I. Zharov J.
Nanopart. Res. 2013 15 1617-1630

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197478323?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.1039/c8nj03494j


[11] H. Akdas L. Bringel E. Graf M. W. Hosseini G. Mislin J. Pansanel A. De Cian J. Fischer Tetrahedron Lett. 1998 39
2311-2314

[12] N. Morohashi F. Narumi N. Iki T. Hattori S. Miyano Chem. Rev. 2006 106 5291-5316
[13] K. S. Shibaeva A. A. Nazarova D. I. Kuznetsova I. I. Stoikov Russ. J. Gen. Chem. 2016 86 579-583
[14] V. Bohmer Angew. Chem., Int. Ed. Engl. 1995 34 713-745
[15] W. A. Freeman W. L. Mock N.-Y. Shih J. Am. Chem. Soc. 1981 103 7367-7368
[16] J. W. Lee S. Samal N. Selvapalam H.-J. Kim K. Kim Acc. Chem. Res. 2003 36 621-630
[17] G. W. Gokel W. M. Leevy M. E. Weber Chem. Rev. 2004 104 2723-2750
[18] E. N. Ushakov M. V. Alfimov S. P. Gromov Russ. Chem. Rev. 2008 77 39-58
[19] D. N. Shurpik P. L. Padnya L. I. Makhmutova L. S. Yakimova I. I. Stoikov New J. Chem. 2015 39 9215-9220
[20] P. Wang H. Xing D. Xia X. Ji Chem. Commun. 2015 51 17431-17434
[21] M. Hong Y.-M. Zhang Y.-C. Liu Y. Liu Asian J. Org. Chem. 2016 5 321-324
[22] N. L. Strutt R. S. Forgan J. M. Spruell Y. Y. Botros J. F. Stoddart J. Am. Chem. Soc. 2011 133 5668-5671
[23] N. L. Strutt H. Zhang M. A. Giesener J. Leia J. F. Stoddart Chem. Commun. 2012 48 1647-1649
[24] X.-Y. Lou N. Song Y.-W. Yang Molecules 2017 22 1640
[25] X.-Y. Lou Y.-W. Yang Adv. Opt. Mater. 2018 6 1800668
[26] N. Song T. Kakuta T.-A. Yamagishi Y.-W. Yang T. Ogoshi Chem 2018 4 2029-2053
[27] A. A. Nazarova L. S. Yakimova V. V. Klochkov I. I. Stoikov New J. Chem. 2017 41 1820-1826
[28] C. Han F. Ma Z. Zhang B. Xia Y. Yu F. Huang Org. Lett. 2010 12 4360-4363
[29] Q. Duan W. Xia X. Hu M. Ni J. Jiang C. Lin Y. Pan L. Wang Chem. Commun. 2012 48 8532-8534
[30] D. N. Shurpik P. L. Padnya V. G. Evtugyn T. A. Mukhametzyanov A. A. Khannanov M. P. Kutyreva I. I. Stoikov

RSC Adv. 2016 6 9124-9131
[31] Y. Jia Y. Fang Y. Li L. He W. Fan W. Feng Y. Yang J. Liao N. Liu L. Yuan Talanta 2014 125 322-328
[32] Y. Fang L. Wu J. Liao L. Chen Y. Yang N. Liu L. He S. Zou W. Feng L. Yuan RSC Adv. 2013 3 12376-12383
[33] G. Yu W. Yu L. Shao Z. Zhang X. Chi Z. Mao C. Gao F. Huang Adv. Funct. Mater. 2016 26 8999-9008
[34] G. Yu W. Yu C. Gao F. Huang Small 2015 11 919-925
[35] K. Wang C.-Y. Wang Y. Wang H. Li C.-Y. Bao J.-Y. Liu S. X.-A. Zhang Y.-W. Yang Chem. Commun. 2013 49 10528-

10530
[36] Y. Guan P. Liu C. Deng M. Ni S. Xiong C. Lin X.-Y. Hu J. Ma L. Wang Org. Biomol. Chem. 2014 12 1079-1089
[37] C.-L. Sun J.-F. Xu Y.-Z. Chen L.-Y. Niu L.-Z. Wu C.-H. Tung Q.-Z. Yang Chin. Chem. Lett. 2015 26 843-846
[38] X.-S. Du C.-Y. Wang Q. Jia R. Deng H.-S. Tian H.-Y. Zhang K. Meguellati Y.-W. Yang Chem. Commun. 2017 53

5326-5329
[39] X.-Y. Jin N. Song X. Wang C.-Y. Wang Y.-W. Yang Sci. Rep. 2018 8 435-4042
[40] M. Zhang D. Xu X. Yan J. Chen S. Dong B. Zheng F. Huang Angew. Chem. 2012 124 7117-7121
[41] T. Kakuta Y. Takashima M. Nakahata M. Otsubo H. Yamaguchi A. Harada Adv. Mater. 2013 25 2849-2853
[42] P. Cordier F. Tournilhac C. Soulié-Ziakovic L. Leibler Nature 2008 451 977-980
[43] L. Yu Z. Wang J. Wu S. Tu K. Ding Angew. Chem., Int. Ed. 2010 49 3627-3630
[44] Y. Bae S. Fukushima A. Harada K. Kataoka Angew. Chem., Int. Ed. 2003 42 4640-4643
[45] J. Jagur-Grodzinski Polym. Adv. Technol. 2006 17 395-418
[46] S. Ogi K. Sugiyasu S. Manna S. Samitsu M. Takeuchi Nat. Chem. 2014 6 188-195
[47] J. Yuan H. Zhang G. Hong Y. Chen G. Chen Y. Xua W. Weng J. Mater. Chem. B 2013 1 4809-4818
[48] L. Brunsveld B. J. B. Folmer E. W. Meijerand R. P. Sijbesma Chem. Rev. 2001 101 4071-4097
[49] L. S. Yakimova D. N. Shurpik I. I. Stoikov Chem. Commun. 2016 52 12462-12465
[50] D. N. Shurpik L. S. Yakimova I. Kh. Rizvanov V. V. Plemenkov I. I. Stoikov Macroheterocycles 2015 8 128-134
[51] T. Boinski A. Szumna Tetrahedron 2012 68 9419-9422
[52] T. Ogoshi K. Demachi K. Kitajima T. A. Yamagishi Chem. Commun. 2011 47 7164-7166
[53] Y. Chen D. Cao L. Wang M. He L. Zhou D. Schollmeyer H. Meier Chem.-Eur. J. 2013 19 7064-7070
[54] L. Yang X. Tan Z. Wang X. Zhang Chem. Rev. 2015 115 7196-7239
[55] B. Xia M. Xue Chem. Commun. 2014 50 1021-1023
[56] S. Jiang Y. Han J. Sun C.-G. Yan Tetrahedron 2017 3 5107-5114
[57] Y. Han G.-F. Huo J. Sun J. Xie C.-G. Yan Y. Zhao X. Wu C. Lin L. Wang Sci. Rep. 2016 6 28748
[58] R. S. Diasa C. C. Pais M. G. Miguela B. Lindman Colloids Surf., A 2004 250 115-131



[59] J. Braun, K.Renggli, J.Razumovitch and C.Vebert, Supramolecular Chemistry: From Molecules to Nanomaterials,
JohnWiley&Sons, Ltd, 2012

[60] V. Filipe A. Hawe W. Jiskoot Pharm. Res. 2010 27 796-810
[61] S. V. Kharlamov S. K. Latypov Russ. Chem. Rev. 2010 79 635-653
[62] Z. Zhang Y. Luo J. Chen S. Dong Y. Yu Z. Ma F. Huang Angew. Chem. 2011 123 1433-1437
[63] S. Dong B. Zheng F. Wang F. Huang Acc. Chem. Res. 2014 47 1982-1994
[64] C. Li Chem. Commun. 2014 50 12420-12433
[65] T. Ogoshi S. Tanaka T.-A. Yamagishi Y. Nakamoto Chem. Lett. 2011 40 96-98
[66] L.-L. Tan Y. Zhang B. Lio K. Wang S. X.-A. Zhang Y. Tao Y.-W. Yang New J. Chem. 2014 38 45-851
[67] C. Li L. Zhao J. Li X. Ding S. Chen Q. Zhang Y. Yu X. Jia Chem. Commun. 2010 46 9016-9018
[68] C. Schönbeck H. Li B. H. Han B. W. Laursen J. Phys. Chem. B 2015 22 6711-6720
[69] W. Si X. B. Hu G. Tang Z. Chen J. L. Hou Z. T. Li Angew. Chem., Int. Ed. 2011 50 12564-12568
[70] X. B. Hu Z. Chen G. Tang J. L. Hou Z. T. Li J. Am. Chem. Soc. 2012 134 8384-8387
[71] P. Dais M. Misiak E. Hatzakis Anal. Methods 2015 7 5226-5238
[72] A. K. Sundaresan C. L. D. Gibb B. C. Gibb V. Ramamurthy Tetrahedron 2009 65 7277-7288


