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Figure 1. Application of supramolecular capsule to
extraction/separation process.
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Figure 2. Structures of resorcinarenes and their derivatives.
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Scheme 1. Synthesis of "Teflon footed" resorcinarene 1c.
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Figure 3. Structure of "Teflon footed" resorcinarene 1¢c and model
of the hexameric assembly (1¢)g, encapsulating eight benzene
molecules. Peripheral highly-fluorinated alkyl groups (Ry) are
removed for viewing clarity.
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Figure 4. "TH NMR spectra (400 MHz, 300 °K) of A) 1¢ (50 mM) in
HFE-7100. B) same as (A) after the addition of 2.2 equiv of benzene
(1c, 50 mM); HFE-7100/benzene = 100/1 (v/v). C) same as (A) after
the addition of 11 equiv of benzene (1c, 48 mM); 20/1 (v/v). D) same
as (A) after the addition of 90 equiv of benzene (1c¢, 35 mM); 5/2
(V/V).
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Table 2. Diels-Alder reaction in the presence of catalyst 1¢
in fluorous solvent.2

Entry  Host (mol%) Time (h) Solvent? Yield (%)°

1 none 12 FC-72/hexane 2
ST LN\ 7SR 2 Al Y - - —, N
TG FRRREE B L 72 2 LR LT Y, 2 1c (10) 12 FC-72hexane 62
AW T —~Th D0 Filikie =0T 28 3d none 12 FC-72/hexane 9
AL S ORI LT Z &35, 4¢ 1c (10) 12 FC-72hexane 80
5e none 12 FC-72/hexane 21
Tablg 1. Association constants K, for the complexation of 6¢ 1¢ (10) 12 EC-72/hexane 85
3,3-dimethyl-1-butanol 7 and tert-butylbenzene 8 by (1¢)e - none 14 HFE-7100 16
and (14)s at 300 K.
8 1c (10) 14 HFE-7100 77
Ka (MY 9d 1c (10) 14 HFE-7100 75
Capsule Solvent
7 8 Reaction conditions: benzoquinone (0.25 mmol), cyclohexadiene
4 (0.25 mmol), host 1¢ (0.025 mmol in the case of 10 mol%), 800
(1e)s HFE-7100 1.8 xi0 54 rpm, 50°C. b FC-72, HFE-7100 (1.0 mL), hexane (0.5 mL). lisolated
yield.  9Addition of ethanol (1c : EtOH = 1 : 5 ). ©Benzoquinone :
(1a)s CHCls 55 1.1 cyclohexadiene = 1: 2.
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Table 3. Recovery and reuse of calix[4]resorcinarene 1¢

in Diels-Alder reaction in FC-72/hexane in the presence
of ethanol.

Entry 1c¢ (10 mol%) Time  Solvent Yield (%)?

1 1st use 12 FC-72/hexane 80
2 2nd use 12 FC-72/hexane 82
3 3rd use 12 FC-72/hexane 80
4 4th use 12 FC-72/hexane 81
5 5th use 12 FC-72/hexane 78

Reaction conditions: benzoquinone (0.25 mmol),
cyclohexadiene (0.25 mmol), host 1¢ (0.025 mmol in the
case of 10 mol%), 800 rpm, 50°C. Plsolated yield.
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Fig.1 Dependence of peak area and retention
factor of catechol, resorcinol, hydroquinone,
DOPA and L-tyrosine on applied potential.
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Fig2 UV spectra obtained for DOPA(a),
hydroquinone(b) and catechol(c) at 0 mV(dashed
line) and +400 mV(solid line) and resorcinol(d) at
+300(dashed line) and +400(solid line).

Table 1 Stoichiometric fractions of hydroquinone and
catechol calculated from retention factors and peak
areas.

Applied potential, mV hydroquinone catechol
¥ req QRed. E Xgey ¥ ged. E
25 0.99 0.93
50 0.79 0.83
75 0.37 0.46
100 0.10 0.19
125 0.02 0.02
150 0.91 0.83
175 0.44 0.41
200 0.13 0.08

Nb, ZOZEMNL, ERax/vréhra—n
07 bNEZNZFNORETER L BbiRO L
BEMmE L TBHLTCEY, HIMEME=> ke
=T 52 LI XV EBILE T RIGE ZIREE
Pl L CHIEITEDZ ERHALNE T,
o, ZOZ EIXRIBFIZ EMLC 15 ACEMDEY
—IZHMEN TR LWH ZEE2RL TS,

K RAT LERANWT 5 BLAYWDOREGRED
SBEEIToTe s u~ b 7T A% Fig. 3127 F, H



@ ®

31,2

”\ 12 3
- —

01 234567 8910 01 2345¢6 728910
Retention time/ min Retention time/ min

Absorbance (-)
wn

Fig.3 Separation of catechol(1), resorcinol(2),
hydroquinone(3), DOPA(4) and L-tyrosine(S) by
EMLC. Applied potential; (a) 0 mV, (b) +300 mV
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Fig.4 Dependence of chromatographic profile of
L-adrenaline on applied potential (mV); -200(1),
-100(2), 0(3), +25(4), +50(5), +75(6), +100(7), +200(8),
+300(9), +400(10).
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Fig.5 Dependence of chromatographic profile of
L-noradrenaline on applied potential (mV); -200(1),
-100(2), 0(3), +25(4), +50(5), +75(6), +100(7),
+125(8), +150(9), +175(10), +200(11), +300(12),
+400(13), +400(10).
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Fig.6 Chromatogram of L-adrenaline (1) and
L-noradrenaline (2) obtained by EMLC. Applied
potential; (a) -200 mV, (b) +400 mV
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Figure 1. ORTEP drawing of [Cu:Cl,2,]Cl, [50% probability
thermal ellipsoids; H, C atoms (apart from the Ca atoms of the
phenyl rings), and two chloride anions have been omitted for
clarity].

Figure 2. ORTEP drawing of [CoCl,3] [50% probability thermal
ellipsoids; H and C atoms (apart from the Ca atoms of the
phenyl rings)].
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Figure 3. ORTEP drawing of [C03,]JCl, [50% probability
thermal ellipsoids; H, C atoms (apart from the Ca atoms of the
phenyl rings), and two chloride anions have been omitted for
clarity].

Figure 4. ORTEP drawing of [Ni3;]JCl; [50% probability
thermal ellipsoids; H, C atoms (apart from the Ca atoms of the
phenyl rings), and two chloride anions have been omitted for
clarity].
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Figure 6. Effect of pH on the extraction of metal ions with 1 in
the PEG-Na,SO, aqueous two-phase system. M = Mn(I) (m),

Fe(III) (), Co(Il) (A), Ni(II) (A), Cu(II) (), Zn(I) (o), Cd(IT)
(o).
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Figure 7. Effect of pH on the extraction of metal ions with 2 in
the PEG-Na,SO, aqueous two-phase system. M = Mn(II) (w),
Fe(III) (o), Co(II) (A), Ni(Il) (A), Cu(Il) (e), Zn(II) (o).
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Figure 8. Effect of pH on the extraction of metal ions with 3 in
the PEG-Na,SO, aqueous two-phase system. M = Mn(ll) (w),
Fe(IIT) (o), Co(IT) (A), Ni(II) (A), Cu(II) (), Zn(II) (o).
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Figure 1 Removal of BPA (0.3 mM) by
combined use of mushroom tyrosinase (200
U/cm®) and chitosan beads (@: without, :
0.025, J: 0.050, A : 0.100, O: 0.150
(cm*/cm®)) in the presence of H202 (0.3 mM)
at pH 6.0 and 40°C.
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Table 1 Removal of BPA and its derivatives by horseradish peroxidase in the presence of

10K-PEG (0.10 mg/cm?®) at pH 6.0 and 30 °C.

Bisphenol derivatives [HRP] Reaction time Residual Color of
(U/em?) (min) % precipitates

bisphenol A 0.1 120 0 white
bisphenol B 0.03 90 0 yellowish white
bisphenol C (0.05mM) 0.01 60 0 orange
bisphenol E 0.1 120 0.5 ocher
bisphenol F 0.5 120 2.6 gray
bisphenol S 10 120 48.7 brown
bisphenol T 0.1 120 0.2 yellowish white
bisphenol Z (0.01mM) 0.05 60 0 white
diphenolic acid 0.5 60 0.3 white
4.4'-dihydroxydiphenyl ether 0.001 60 0 pink
2,4'-dihydroxydiphenylmethane 0.1 120 0.5 ocher
2,4'-dihydroxydiphenylsulfone 10 120 28.7 brown
4 4'-dihydroxybenzophenone 0.5 90 0.3 white
2,4'-dihydroxybenzophenone 1.5 120 0.2 yellowish white
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Figure 2 Reusability of mushroom tyrosinase
immobilized on an anion-exchange resin,
DAIAION WK 10, for removal of p-cresol at pH
5.0 (O), 6.0 (A), 7.0 (OJ), 10.0 (<), and 11.0
(V) at 45°C. Average immobilized amount
=2.81 mg/cms. Amount of packed chemically
crosslinked chitosan beads=5.0 cm®.
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efg abcdefg abcdefg abcdefg abcdefg

Pep 1 YGG EEK IAAIEKK TAAIEEK IAAIEKK IAAIEEK GGY
1ZA YGG EEK IAAIEKK TAAAEEK TAAIEKK IAAIEEK GGY
1ZW YGG EEK IAAIEKK TAAWEEK IAAIEKK IAAIEEK GGY

CGG EEK IAAIEKK IAAWEEK IAAIEKK IAAIEEK GGY
LD-1ZW j-Linker
(linear-dimerized 1zw) —— CGG EEK |AAIEKK |AAWEEK IAAIEKK |AAIEEK GGY

YGG EEK IAAIEKK TAAWECK IAAIEKK IAAIEEK GGY
CLD-1ZW
(crosslink-dimerized 1ZW)
YGG EEK IAAIEKK IAAWECK IAAIEKK IAAIEEK GGY

0 Q
Linker : []:EN—CHZ—CHz—ﬁ—l]l-ﬁ-l;l-ﬁ—CHz—CHz—N;:ﬂ
o OHOHO 3

Crosslinkype dimer

Fig. 1 Schematic illustration of heterotrimeric coiled
coil dimer.

efg abodefg abodefg abodefg abodefg
Pep 2 YOG EEK 1AAIEKK |AAAEEK ARAIEKK |AAIEEK GQY
Pep 3 YGG EEK 1AAIEKK [AAAE
Pep 4 K ARAIEKK |AAIEEK GGY

Fig. 2 Schematic illustration of metal ion induced
coiled coil hetero block.
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FRERND Z LT NEA FUAHETIZBNT
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efg abcdefg abcdefg abcdefg abedefg
Pep 5 YGG EEK TAATERE TAAHE

Pep 6 3B K HALTERK IAAIE@K GGY
eIt

HO 13] HOS o o
§§ﬁ$£wj w%ﬁ;?bj
=) F o
° 2:”
Cy3B Cy50

Cy5Q

. N12+ .

2!/“ M N

ss4 nm 572 nm 665 nm

Fig. 3 Schematic illustration of Ni?* ion induced
coiled coil FRET system.
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