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Fabrication of Functional Polymers Based on Coordination Templatology
(*Graduate School of Engineering, The University of Tokyo) oTakashi Uemura'

Metal-Organic Frameworks (MOFs) composed of metal ions and organic ligands have been
extensively studied. The characteristic features of MOFs are highly regular channel structures
with controllable pore sizes approximating molecular dimensions and designable surface
functionality. Use of their regulated and tunable channels as hierarchical templates can allow
multi-level controls of resulting polymers via in-situ polymerization or polymer separation.
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Figure 1. Controlled polymerization using MOF templates.

© The Chemical Society of Japan -B103-2am-01 -



B103-2am-01 AXb2S B1025S52 (2022)

MOF Z#lL 5252 LT, @ rOERREBLZHIET 52 L bAlaBlced 3, i
Z X, MOF OB CTEBESZ M4 Z L T, OB ANEEIC— I Hl
SN Tom sy FHREERC, BT ) ~— 0 DEL LFF 72V IR e & o7 1
DBAFEITER ) L7z 320, MOF OMIFLNIC AR 5 72 BV iAA, E O A RET D
EWV D IEEE T e — T k0 | FEx OISR TR LUV TIRATE
B EEHDTHEIELT ),

[MOF 2F|A L1=E5FORBEE 5]

E ) NERIZORN oo may FIISELERE L o, —F )~ —DHD
BHEBRTHoTE LTH, ERED TOR FEIIIDANEL, HEDOE ) ~—%ff
LIS EIEy— 7 = ZADENN M Do SOSHEE I L ONZARBIRIE O F4E & K 7e
ZENEL . BEBIHER SN TV D @Ems P BHE. fRx REaF8EBIE T > T2IREG
MEipoTnd, 72FTHLRL, B TOBENEOMEERET H2DT, ALV
BT OHRZEY U, SEEER AT 5 = LIRS0 - PEZERIC b IR I R R
Lo TS, Fxld MOF OH#

RIMEAIALZ IV D 2 & T, @7 PR l{?g i;;{

S\t ) s Ly — N1 —"% P 1
ﬁ/é\ G\— j;D c\j- é ;'_{‘Jﬁ'ﬁ 1 = ‘Y ]\ O) Ja: (NN Terminal Group Monomer Sequence k&gd???m
I/ A %E&% G: ﬁ*@@ N *%i%l_: G: %%ﬁﬁ‘ MW Stereoregularity
ZD : (1: %ﬂﬁ% a: L/ 71,: 4a’b)o MOF D Molecular Weight Polymer Recognition and Separation by MOF P
MLy ROk, Tl & % ~y = % 3
BET D 2 LT, BEOEVAIZ £7\5v ey = i
L ERVES TRA M E B - g
HECRSB 5 FIEEBI%E L. 2h — R
\cjz -(‘\ O) ﬁ%%é ‘(3 c\j:}ii [./ X)‘_ f(ﬁ b A éj\%ﬁ Segmemt Arrangemem Biomacmmo\ecules i
2B L7z (X2) 49, Figure 2. Polymer Recognition and Separation Using MOFs
References

(1) (a) T. Uemura, N. Yanai, S. Kitagawa, Chem. Soc. Rev. 38, 1228 (2009). (b) T. Kitao, Y. Zhang, S.
Kitagawa, B. Wang, T. Uemura, Chem. Soc. Rev. 46, 3108 (2017). (¢) S. Mochizuki, T. Kitao, T.
Uemura, Chem. Commun. 54, 11843, (2018). (d) N. Hosono, T. Uemura, Matter 3, 652, (2020).

(2) (a)T.Uemura, et al., Chem. Commun. 5968 (2005). (b) T. Uemura, Y. Ono, Y. Hijikata, S. Kitagawa,
J. Am. Chem. Soc. 132, 4917 (2010). (¢) T. Kitao, et al., J. Am. Chem. Soc. 141, 19565 (2019). (d)
S. Mochizuki et al., Nature Commun., 9, 329 (2018).

(3) (a) G. Distefano, et al., Nature Chem. 5, 335 (2013). (b) N. Hosono, S. Mochizuki, Y. Hayashi, T.
Uemura, Nature Commun. 11,3573 (2020). (¢) T. Uemura, et al., Nature Commun. 6, 7473 (2015).

(4) (a) B. Le Ouay, et al., Nature Commun. 9, 3635 (2018). (b) N. Mizutani, et al., J. Am. Chem. Soc.
142,3701 (2020). (c) N. Oe, N. Hosono, T. Uemura, Chem. Sci. 12, 12576 (2021). (d) T. Sawayama,
et al., Angew. Chem. Int. Ed. 60, 11830 (2021).

© The Chemical Society of Japan -B103-2am-01 -



