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Control of Photoisomerization Ratio by Designing Pore Space of Azobenzene-Functionalized
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Photoresponsive metal-organic frameworks (MOFs) that respond to one of non-contact
stimuli are attracting attention for drug delivery systems and sensor technology. We conceived
controlling photoisomerization reaction by designing the space within the photoresponsive
MOF pores. Five types of photoresponsive MOFs (Azo-MOFs) with different crystal structures
composed of bipyridine analogue ligand with azobenzene side chain (Azo-bpy) and
dicarboxylic acid-type ligands were obtained. Irradiation of UV or visible light to the crystals
of Azo-MOFs induced photoisomerization of the Azo-bpy in Azo-MOFs. The control of
photoisomerization ratio was achieved by adjusting the space surrounding the azobenzene side
chains.

Keywords @ Metal-Organic  Frameworks;  Stimuli-Responsivity;  Photoresponsivity;
Azobenzene; Photoisomerization

SO Y — i e & o RN FERE AR IS T B B AR
-AHHER (MOF) 23 FEH SNLTW5D, JLISEMEMOF & LTT Y RUEBUR0AE R
BT U EOFEMAC S T A DT BIRN S STV S, fliALNIC IS 1T D B L OGS
DOHIENZ L > T, FFEDKE SOH AL 1Tk DI ES, MIFLICTEIE L 723854
DRFBALNERBLCTE 2 EMIFF S5, Fex ik, LR LT BT 5 72 5 MOF %
AL, SBIT, BN O FHEEIC X Y MOF flFLH O ZEf 2 R MIciket3 2 =
& T, B LIS OHIEZ B LT,

TR A E RO B E U O URIENL - D Azo-bpy & L 72 YA MOFD
ICER L. UHRCBRENIF (2,6-nde. bde, bpde. tpde. 1,4-ndc) @ H B Fh
2> 1 FEFH & Azo-bpy 225, 5 FEEHORE BHEIE DN F 70 2 LIS NE MOF (Azo-MOF, 1-5)
157 (Fig.1), ¥R XRD HIiER L ONTHNMR JIE & V. 4 Azo-MOF DRk % filgZd
L7z 1IET VR B U AUEHJE PH DO ZE [ H3 K & Azo-MOF
CEVRMLROREN/WIESND, 77, 3 t“ ri

L4 TIIAHEEAREEIC K0 BT OB . LN
BINEL 5 TRF 7 X LUBROFECERL Y. 0 — %
TT Y RUBAEBEF OB N SNz, vis 74
BMALROE T AMEEND, Azo-MOF |ZXf  vansiom ©:zn* Azo-bpy
USRS RS 3 72 1348 I BRI 421 T 451 . o v T

W EAT T8 B TR L7/ D 'THNMR 3l e, % ¢ L Cij
FICLY | Azobpy DEMALRE KD, T g 0 ¥ K
RN U ARAT 1 S,V AKDS R T T S
AENTTBLO 2 NEWEMEREL R L 3~ e 1 2 3 4 5

5 CHAMLENRE IEF L7z, BLELY, s 5

0
TSR BERO R RO I L R e e 23
(2 & 2 BMAC R OHIE 2R S 7,
1) Modrow, A.; Zargarani, D.; Herges, R.; Stock, N. . .
Dalton Trans. 2011, 40, 4217-4222. photoisomerization of Azo-MOF.

Fig.1. Schematic illustration of cis-trans
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