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Silsesquioxanes (SQs) are inorganic-organic hybrid compounds consisting of an inorganic siloxane core 
and organic groups. Compared to widely used silicone, SQs possess more Si-O bonds and thus exhibit better 
thermal and mechanical properties. Cage-, partial cage- and ladder-type structures are three common well-
defined frameworks of SQs.[1] Cubic SQs (abbr. as T8), the most studied cage-type SQs, found various 
applications in the field of coating materials, energy-related materials, catalysis, biomedicine and so on.[2] In the 
last decade, two other types of SQs, double-decker SQs (DDSQs) and ladder-type SQs (LDSQs) have been 
increasingly studied. DDSQs, developed from partial cage-type SQs with two decks, show higher molecular 
flexibility than T8, and are widely used in the preparation of polymers to enhance thermal/mechanical 
properties.[3] As LDSQs, they are of great interest in optical and electronic areas because of their high refractive 
index and highly ordered double chain structure.[4] Recently, some new structures of SQs, for example, large 
cages like T18 with a Si18O27 core,[5] “Lantern cage” with inserted additional siloxane chains,[6] “Butterfly cage” 
derived from DDSQs with two longer siloxane side caps,[7] and “Bat siloxane” based on tricyclic ladder-type 
structure but with larger side rings,[8] have been reported as well. In this work, we developed efficient synthetic 
routes to different types of SQs bearing reactive groups. The obtained new SQs were characterized by several 
analytical methods and their potential in multiple application fields is underway.    

 

Figure 1: Different types of SQs with reactive groups. 

References  

[1] R. H. Raney, M. Itoh, A. Sakakibara, T. Suzuki, Chem. Rev. 1995, 95, 1409-1430.  
[2] (a) D. B. Cordes, P. D. Lickiss, F. Rataboul, Chem. Rev. 2010, 110, 2081-2173; (b) R. M. Laine, M. F. Roll, 
Macromolecules, 2011, 44, 1073-1109; (c) H. Zhou, Q. Ye, J. Xu, Mater. Chem. Front. 2017, 1, 212-230; (d) Y. Du, H. Liu, 
Dalton Trans. 2020, 49, 5396-5405.  
[3] B. Dudziec, B. Marciniec, Curr. Org. Chem. 2018, 21, 2794-2813.  
[4] (a) M. Unno, A. Suto, T. Matsumoto, Russ. Chem. Rev. 2013, 82, 289-302; (b) H. Endo, N. Takeda, M. Takanashi, T. 
Imai, M. Unno, Silicon, 2015, 7, 127-132.  
[5] M. Laird, N. Herrmann, N. Ramsahye, C. Totée, C. Carcel, M. Unno, J. R. Bartlett, M. Wong Chi Man, Angew. Chem. 
Int. Ed. 2021, 60, 3022-3027.  
[6] T. Uchida, Y. Egawa, T. Adachi, N. Oguri, M. Kobayashi, T. Kudo, N. Takeda, M. Unno, R. Tanaka, Chem. Eur. J. 2019, 
25, 1683-1686.  
[7] R. Kunthom, T. Adachi, Y. Liu, N. Takeda, M. Unno, R. Tanaka, Chem. Asian J. 2019, 14, 4179-4182.  
[8] T. Chaiprasert, Y. Liu, P. Intaraprecha, R. Kunthom, N. Takeda, M. Unno, Macromol. Rapid Commun. 2021, 42, 
2000608. 
 


