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Experimental Section
Materials. The esterification of glucose (TCI, Tokyo, Japan) and arabinose (TCI, Tokyo, Japan)
were conducted in line with a previous report.! Tb(fod)s was prepared by modifying a previous

report.? (1S)- and (1R)-a-Pinene (TCI) were purified by distillation under reduced pressure.?
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Scheme S1. Synthetic route of L-(-)-Glu, D-(-)-Ara, and L-(+)-Ara by acetylation.
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* Conditions of CP-MAS-solid-state ?*C-NMR measurement.
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* Conditions of solution 'H-NMR measurement.
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Figure S1. (Top) '"H-NMR (in CDCl3) and (bottom) FT-IR spectra (onto CaF») of CTA (Wako pure
chemicals). Wester C=0):1749 cm™'.
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Figure S2. (Top) 'H-NMR (in CDCls) and (bottom) FT-IR spectra (onto CaF») of CABu (Sigma-

Aldrich). Any free OH groups at ~3300 cm™' are not seen, suggesting that OH groups of non-
substituted cellulose are fully replaced by acetyl and butyryl groups. {ester C=0):1746 cm™'.
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L-Glu
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Figure S3. (Top) 'H-NMR (CDCls), (middle) FT-IR spectra (CaF-), and (bottom) ESI (positive
mode)-MS spectra of L-Glu. Wester C=0):1753 cm™, m/z calculated for CssH2,011with Na*([M
and Na]"), 413.10598; found, 413.10452.
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Figure S5. Elemental analysis of (left) L-Glu and (right) D-Glu.
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Figure S7. 'H-NMR (in CDCls) and FT-IR spectra (onto CaF,) of L-Ara. ester C=0):1746 cm™'.
ESI-MS (positive): m/z calculated for Ci3HisO9 with Na* ([M and Na]"), 341.08485; found,
341.08183.
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Figure S8. Elemental analysis of (left) L-Ara and (right) D-Ara.
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Chart S1. The purification method for Tb(fod)s.
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Figure S9. (Top, left) 'H-NMR (CDCls, ref (CH3)4Si), (top, right) ’F-NMR (CDCls, ref CeFe),
(medium) FT-IR spectra (CaF>) and (bottom, left) ESI-MS (positive mode) spectra, and (bottom,
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C30H30F21TbOg with Na® ([M and Na]"), 1067.08516; found, 1067.08010.
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Figure S10. (Top, left) "H-NMR (CDCls, ref (CH3)4Si), (top, right) ’F-NMR (CDCl3, ref CeFe),
(bottom, left) FT-IR (CaF;) and (bottom, right) ESI-MS (positive mode) spectra of Eu(fod);
(Sigma-Aldrich). {C=0, p-diketonate):1620 cm™'.m/z calculated for C3oH3oEuF21Oswith Na* ([M
and Na]"), 1059.08032; found, 1059.07924.
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(bottom, left) FT-IR (CaF») and (bottom, right) HR-EI-MS (positive mode) spectra of Eu(dpm);
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Figure S15. (a) Comparisons of FT-IR spectra between Eu(fod)s, D-Glu, and Eu(fod); mixed with
D-Glu in the range of 2500 and 4000 cm™'. (b) Their magnified FT-IR spectra in the range of 1000
and 2000 cm™!.There is no clear evidence of ester group coordination of Eu(Ill) to Eu(fod)s, and

small frequency shifts due to the postulated (fod) C-H/O-C (glucose) interactions may be seen.
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Figure S17. Photodynamic decay curves in semilog plots of (a) Eu(dpm); in CTA at 610nm,
(b) Eu(dpm)sz in CABu at 610nm, (c) Eu(fod); in CTA at 610nm, (d) Eu(fod); in CABu
at610nm, (e) Tb(dpm); in CTA at 540nm, and (f) Tb(dpm); in CABu at 540nm.
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Continued. Photodynamic decay curves in linear plots of (f) Eu(dpm)s; in CTA at 610nm, (g)
Eu(dpm)s in CABu at 610nm, (h) Eu(fod)s in CTA at 610nm, (i) Eu(fod); in CABu at610nm, (j)
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Figure S18. The Mulliken charges of D-Glu dimer as a model of CTA (MP2, 6-311G basis set).
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Figure S19. Normalized solution PL spectra of Eu(fod)s; (10 mg, 0.8 x 1072 M, red line) in the
presence of D-Glu (20 mg, 4 x 1072 M, blue line), L-Glu (20 mg, 4 x 107> M, green line), and CTA
(10 mg, 3 x 102 M, black line) in 1.2 mL CDCls. Spectral regions are (a) 550 nm and 750 nm, (b)
570 nm and 610 nm, (c) 600 nm and 625 nm, (d) 640 nm and 670 nm, and (¢) 680 nm and 750 nm.
Excitation: 315 nm; bandwidths for excitation and emission: 10 nm and 10 nm; data interval: 0.5
nm; pathlength: 1.0 mm (see, instrumentation and Figure 4 caption in the main text).
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Figure S20. Comparison of PL and CPL spectra between a CDClI3 solution (red line) containing
Eu(fod)s (10 mg, 0.8 x 102 M) and CTA (20 mg, 4 x 107> M) and annealed double-side films onto
Tempax substrate (~5 x 107" M in bulk CTA, 100 °C in a vacuum, overnight) by spin-coating a
mixed CHCIl;s solution (2.0 mL) containing Eu(fod); (10 mg) and CTA (20 mg). Spectral regions
are (a) 550 nm and 750 nm (PL), (b) 570 nm and 610 nm (PL), (¢) 550 nm and 750 nm (PL and
CPL). Excitation: 315 nm (solution) and 335 nm (film); bandwidths for excitation and emission:
10 nm and 10 nm; data interval: 0.5 nm.
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Figure S22. Four photographs of Eu(fod); and Tb(dpm); embedded into CTA films onto Tempax
glass substrate placed on a black Kent paper (Daiso, Hiroshima, Japan) excited at 365 nm (high-
pressure Hg light source) (top) and under room light (GaN-based LED with a sharp peak at ~450
nm and a broad peak at ~580 nm) in the absence of UV-light source (bottom).
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