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Supramolecular Secondary Assembly Based on Amphiphilic
Calix[4]arenes and Its Biological Applications™

Li, Yongxue Liu, Yu*
(State Key Laboratory of Elemento-Organic Chemistry, College of Chemistry, Nankai University, Tianjin 300071)

Abstract The multivalent or multilevel supramolecular assembly of macrocyclic compounds and its applications in biology,
chemistry and materials is one of the current research hotspots, among which the supramolecular assembly of amphiphilic
cupric aromatic hydrocarbons is notable. The recent studies on the secondary supramolecular assembly of calixarenes and
their biological applications are reviewed, including: (1) the secondary assembly of amphiphilic calixarenes bonded guest
molecules with macromolecules and its biological applications; (2) the secondary assembly of cucurbiturils bonded guest
molecules with amphiphilic calixarenes and its biological applications. Compared with the primary assembly, the secondary
assembly of amphiphilic calixarenes can improve the hydrophobicity of the microenvironment of supramolecular assemblies,
while it can co-assemble with dye molecules, drug molecules, and light-controlled smart molecules to form supramolecular
assemblies such as nanorods, nanoparticles, and nanofibers, which can not only further regulate guest molecules to promote
luminescence behavior, but also promote energy transfer and cascade energy transfer. The secondary supramolecular assem-
blies constructed based on amphiphilic calixarenes with light-responsive, pH-responsive, and redox-responsive properties can
be used in research fields such as bioimaging, targeted drug delivery, and information anti-counterfeiting, which have broad
application prospects. We hope that this review will provide new ideas to conduct research on multidimensional and multi-
level assembly of supramolecules and their biological applications, which will further promote the development of supramo-
lecular chemistry.

Keywords amphiphilic calixarene; supramolecule; secondary assembly; biological applications
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Figure 1 Molecular structures of calixarenes
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Figure 2 Schematic illustration of amphiphilic assemblies of myristoylcholine in the absence and presence of SC4A
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Figure 3 Multi-stimuli response supramolecular binary vesicle composed of SC4A and asymmetric violo
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