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22284 (3£3X) Electrochemical reactions in agueous media by utilizing the activated carbon
fiber porous reaction field modified with optically active thermoresponsive polymers
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FFFER R OBEEE (3530) : Optically active thermoresponsive polymers have been newly synthesized by
polymerization of amino acid-derived acrylamide type monomers. The resulting polymers have
successfully applied for the stereoselective encapsulation of organic molecules and environmental
benign organic reactions. Moreover the thermoresponsive polymers have been fixed on the
carbon-based materials by using living radical polymerization technique. The resulting functionalized
carbon-based composites have been characterized in detail and used as functional electrodes in several
electrochemical model reactions in aqueous media. Preliminary results indicating the switching
phenomena of the electron transfer on the electrode were also obtained.
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Figure 1. XPS analyses of PNIPAAm-grafted graphite.
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Table 1. Properties of poly(NIPAAm-co-N-acryloyl-
(S)-aminoalcohol)s 3b, 3¢

monomer units ratio® — optical LCST,

eniry m : n Mn® - Mw | Mn® rotations®  °C
1 3 o0 : 100 —4 ¢ 8.48°  —
2 3 75 : 25 1623 224 1.42° 16
3 3 8 : 11 2017 200 0.60° 23
4 3 0 100 —9 —9 1551 —
5 3¢ 69 31 -9 2.81 21
6 3¢ 90 : 10 830 297 138 29

Polymerization conditions : Solvent, DMF (Entry 1), THF (Entry 2-
6); Total Volume, 20-30 mL; Polymn. Temp., 60°C; Polymn. Time,
20 h; Initiator, AIBN (1 mol%). @Determined by integrated intensity
of '"H NMR. Estimated by GPC (based on polystyrene standard).
°Measurement conditions: Solvent, Ethanol; Concentration, 1.0%;
Temperature, 25°C. “over exclusion limit.
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Figure 2. Thermoresponsivity of poly(NIPAAm-co-acryloylprolinol)s (3d).
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Figure 3. The pH dependence of thermoresponsivity of 3d (m : n = 58 : 42).
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Table 2. Concentration of organic substrates into
the hydrophobic field generated by PNIPAAm in water at LCST.

recovered substrates, %
entry substrates (solubility in water)

from from
PNIPAAm® Water
1 phenol (67 g/L) 74 21
2 benzyl alcohol (40 g/L) 24 44
3 benzaldehyde (2.9 g/L) 41 16
4 benzyl bromide ( — ) 25 23
5 2-methyl-1,4-benzoquinone 74 _a
(slightly soluble)
6 cyclohexanone (50 g/L) 9 51
7 1-pentanol (27 g/L) —b —b
8 2,5-hexanedione { — ) 7 64

Conditions: Solvent, Water; Total Volume, 20 mL; Charged
PNIPAAm, 0.3 mol/L; Charged Substrate, 2.0 mmol; Temp.,
40°C; Experimental Time, 30 min.

4PNIPAAM (Mn=7390; Mw/Mn=1.23) was prepard by a radical
polymerization using AIBN. °The quinone was not extracted.
°Precipitation of PNIPAAm was induced by adding 1-pentanol.
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Table 3. Concentration of chiral substrates into the asymmetric
hydrophobic field generated by (S)-3d in water at LCST.

recovered substrates, %
(optical rotations®?)

from from
polymers water

entry polymer substrates

(+)-Citronellol
(o 3.74°
PNIPAAM (¢ = 1 in EtOH)

22 (+0.27°°) 62 (+0.68°)

2 (+)-Citronellol 27 (-0.11°)  25(-0.11°)
3 (+)-Citronellol 83 (+2.36°) 8 (-0.67°%
4 (+)-Citronellol 48 (+0.06°) 30 (-0.67°)

(+)-Camphor
5 (99347 [0]X44°
(¢ =10in EtOH)

11(-0.37°) 64 (-0.41°)

(+)-Camphor-
6 sulfonic acid

[a]ﬁf 20°

(c=2in H,0)

0(— ) 100(—)

Conditions: Solvent, Water; Total Volume, 10-20 mL; Polymer,
0.2 mol/L; Substrate, 0.1 mol/L; NaF, 0.1 mol/L; Temperature,
60 °C; Time, 1 h.
‘m:n=
59 :41; LCST, 34 °C; [oc]go -30° (c = 1in HyO) (entries 3, 4)
58 :42; LCST, 29 °C; [a] 50—28° (c =1in Hy0) (entries 5, 6)
bgplvent, Ethanol; Temperature, 25 °C;
Concentration, 1.0% (°0.5%, 90.1%).
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Figure 4. Cyclic voltammograms of 1,4-benzoquinone in 0.5 M
KCI/H,O using the Poly(NIPAAm-co-HIPAAm)-grafted graphite
at different temperatures.
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