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FIGURE 1. Structures of Resorcinarenes and Their
Derivatives.
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TABLE 1. The Solubility of Resorcinarenes and Their
Derivatives®

Solvent ia 1b 1c 2a 2b 3a 3b 3c
Methanol ++ +- - - - - -
Ethyl acetate ++ +— — ++ — + — —
Chloroform  — - = ++ + ++ + -
Hexane - — - — - - = =
HFE-7100 - - ++ - - - - _
FC-72 — — ++ — - - - +

“4+ : soluble at room temperature, + — : soluble by heating,
+ : partially soluble, — : insoluble.
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FIGURE 2. Hight field of the 'H NMR spectra of 1¢DG,
complex in 60% FC-72 at 25 °C. Absorptions H,, H,, are
for G, bound with 1c.
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FIGURE 3. Job plots of [16DG,] vs mole fractions
of 1¢ for the complexation of 1¢ and G, in 60% FC-
72 at 25 °C under conditions where [1€], + [G ], is
maintained at 5.0 x 102 M
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TABLE 2. Binding Constants (K,) for the Complexation
of Host 1¢ or 1d with 3,3-Dimethyl-1-Bbutanol®

Host Solvents T(¢C) K,Mh
1c  60% FC-72, 40% HFE-7100 25 488
1d® Chloroform 25 14

a[1¢], [1d] = 50 x 103 M. ? See ref 12.

72/HFE-7100 (6:4(v/v)) IRGVEEEF, 33-2 A F
N-1-TH )=l 1% OREEREZEKT S Z
ERHLMNE ST, I, AHREEE 7 v
I T AER TCOSEER K, g LT, 7 v
T AR T OM BRI OV THRE LT,
FC-72/HFE-7100 (6:4 (vV)RATAEF, 1¢ & 3,3-
CAFN-A-TH )= LDODEETEE K, 1T
Scatchard 7' & v M(FIGURE 4) OfHE 53R D
2o 6, BEZoai/L AR TO 1d & 3,3-
DAF--TH )=V DEETER K, bR
LTRDIZ, ZOXEIICTLTROEZLETEKK,
% TABLE 2 |2~ L7z, 1d ODEZ g ak/L A
TOREERN 14 CCHIE? 13) TH H DIkt L
T, 7T ARPEERTO 16 DA TENT 488
ThY, 35(FOREIThHoTe, ThE, Bi7
JVF T AP B 2 L5 TH R MYFR K
DL T L— DBUKEZEFLICER Y A E
NRF L oz tELOND, Th2bb,
TNNA T AR COABEICBWTE, &
7RKFEREAS CH/r MR EAERITINZ, BR7 VA
T AN E, LAV TEBEREB LD
DT RRIAE AT DL AW OB AT
XD ENREID BT,
3. =B
3.1 &

laBIC1b ORI ERZT AT E Fda B
X OV 4b DA RRITEEE O Sk 'Y 2 5 F 1 LT T
5 7-(SCHEME 1), 4c % 5b Dfii 47 Ak '8,
NR—TNFaT7LxLa— ReEDTIHIVK
Y FTUALRNITFARIEDS AT B
2N Y UTRIE Y, Vv raaFxiLRT
vEAWE e Fu kv R-B1{k, Dess-Martin
Na—UFrEROEBERIG TICE Y AR L
72(SCHEME 2),
1a: mp 269272 °C; 'H NMR (400 MHz,
CD,COCD;) 8 8.53 (s, 8H), 7.66 (s, 4H), 6.32 (s, 4H),
448 (t,J =178, 4H), 2.62 (m, 8H), 2.18 (m, 8H);
3C NMR (100 MHz, CD,SOCD,) § 153.0, 1250,
121.1, 102.5, 32.5, 29.2(t, Jox = 22.5 Hz, 4H), 26.4;

IR (KBr) v 3365, 2981, 2952, 1619, 1508, 1438,
1237, 1204, 1146, 1121, 1080, 1028, 905, 847, 812,
783,734,700, 656 cm™.

1ib: 'H NMR (400 MHz, C(F,/CD,COCD,, 1/3,
(VIv)) 8 8.53 (s, 8H), 7.68 (s, 4H), 6.18 (s, 4H), 4.43
(t, J =7.4 Hz, 4H), 2.75-2.65 (m, 8H), 2.12-2.32 (m,
8H); IR (KBr) v 3332, 2953, 1506, 1443, 1374, 1210,
1152, 1109, 1087, 1030, 990, 898, 843, 665 cm™.

1c¢: 'H NMR (400 MHz, CD;COCD,/CF,, 3:1 (v/v))
8849 (s, 8H), 7.37 (s, 4H), 6.22 (s, 4H), 442 (t, J =
7.5 Hz, 4H), 2.35-2.68 (m, 28H), 1.68-1.82 (m, 8H);
partial *C NMR (100 MHz, CD,COCD,/C/F,, 2:1
(Vviv)) § 153.9, 125.1, 125.0, 104.7, 35.9 (t, Jor = 20.6
Hz), 35.2, 34.6, 32.1, 26.9; IR (KBr) v 3250, 2946,
2874, 1621, 1503, 1445, 1205, 1114, 901, 710 cm™.
2a: 'H NMR (400 MHz, CDCL;) § 7.01 (s, 4H), 5.99
(d,J=7.4Hz,4H),4.94 (t,J=8.1 Hz,4H), 441 (d, J
=74 Hz, 4H), 2.45-2.62 (m, 8H), 2.03-2.20 (m, 8H);
IR (KBr) v2962, 1472, 1453, 1238, 1208, 1145,
1017, 960, 811,793, 732 cm™.

2b: 'H NMR (400 MHz, CDCL/CF,, 3:1 (v/v)) &
7.28 (s, 4H), 5.99 (d, J = 7.4 Hz, 4H), 5.06 (t, J = 8.0
Hz, 4H), 4.49 (d, J = 7.4 Hz, 4H), 2.70-2.74 (m, SH),
2.22-2.31 (m, 8H); IR (KBr) v2962, 1559, 1507,
1456, 1419, 1211, 1152, 1089, 1018, 955, 803, 664
cm™,

3a: '"H NMR (400 MHz, CDCl,) & 8.23 (s, 4H),
7.77-7.82 (m, 8H), 7.46-7.55 (m, 8H), 7.22 (s, 4H),
5.77 (t,J = 8.2 Hz, 4H), 2.32-2.38 (m, 8H), 2.07-2.15
(m, 8H); IR (KBr) v 3079, 2966, 1486, 1419, 1338,
1239, 1120, 1027, 896, 811, 759, 699, 656, 606 cm™.
3b: 'H NMR (400 MHz, CDCL/CF,, 2 : 5 (v/v)) &
8.11 (s, 4H), 7.84-7.94 (m, 8H), 7.58-7.68 (m, 8H,
and s, 4H), 6.04 (t, J = 8.1 Hz, 4H), 2.91-3.02 (m,
8H), 2.43-2.61 (m, 8H); IR (KBr) v 3079, 2966, 1487,
1420, 1339, 1214, 1154, 897,759, 529 cm™.

3c: 'H NMR (400 MHz, CDCL/CF,, 3:1 (v/v)) &
8.13 (s, 4H), 7.84-7.89 (m, 8H), 7.55-7.60 (m, 8H),
743 (s, 4H), 5.97 (t, J = 8.1 Hz, 4H), 2.78-2.89 (m,
4H), 2.40-2.68 (m, 24H), 1.90-2.04 (m, 8H); IR
(KBr) v 2966, 2870, 1419, 1339, 1214, 1151, 897,
763 cm™.

4c: 'H NMR (400 MHz, CDCL/CF,, 1:1 (v/v)) &
9.87 (s, 1H), 2.70-2.57 (m, 3H), 2.55-2.25 (m, 4H),
2.10-2.00 (m, 2H); partial *C NMR (100 MHz,
CD,;COCD,/C(F,, 2:1 (v/v)) 8 199.7, 40.8, 34.6 (t, Jox



=21.1 Hz), 26.9, 25.6; IR (KBr) v 2932, 2853, 2748,
1731, 1216, 1151, 1020, 902 cm™.

10: 'H NMR (400 MHz, CDCILy/CF,, 3:1 (v/v))
0 3.85-3.70 (m, 2H), 2.59-2.50 (m, 1H), 2.40-2.20
(m, 4H), 1.85-1.65 (m, 4H),1.35 (s, 1H); partial “C
NMR (100 MHz, CD,;COCD./C/F,, 2:1 (v/v)) d
63.9,36.0 (t, Jo = 21.1 Hz), 32.7, 30.7, 27,2; IR
(KBr) v 3377, 2938, 2872, 1214, 1154, 1071, 903

cm™,
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1e : X =CI, R =C(Et),OH
1f: X = Br, R = C(Et)OH
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Acceleration of Enzymatic Activity by Composing Grafted PTFE Films Immobilized Enzyme
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Table 1 Amount of PAAc grafted onto ePTFE

films

Film First Second | Amount of grafted
No. mg mg PAAc (g/g)

1 75.108 | 162.135 1.159

2 76.334 | 146.279 0,916

3 82.565 | 139.853 0.694

4 82.846 | 153.584 0.854

5 82.056 | 153.384 0.869

6 78.639 | 140.884 0.792

7 78.521 | 141.475 0.802

8 82.295 | 157.464 0.917
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Table1 Removal of alkyl-substituted  phenol
compounds by the combined use of tyrosinase and
chitosan beads in a pH 7 buffer at 45 °C.

Phenol Tyrosinase Chitosan beads Removal
compound (U/em3) (cm3/cm3) (%)
p-cresol 50 0.0050 63.6
50 0.0125 82.0
50 0.025 92.9
50 0.050 92.0
m-cresol 50 0.0050 46.3
50 0.025 86.2
100 0.050 94.1
4-cthyl 50 0.025 94.6
3-ethyl 50 0.025 88.0
75 0.025 90.8
4-n-propyl 50 0.025 93.7
4-n-butyl 50 0.025 97.5
4-tert-butyl 50 0.025 7.8
50 0.075 21.3
50 0.125 329
(in presence of H202 (0.5mM) at pH 6)
4-n-hexyl 50 0.025 60.1
75 0.025 81.0
(in 20%ethanol+bufter)
4-n-heptyl 50 0.025 less activiy

(in 30%ethanol+bufter)

Xz Lx ) MAEBEHOREICL T, ~vt
¥ 32— TIE PEG(H & : 1.0X10% & ik
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WZEoT, TAXNT = ) —LELRIICE
ETE=DT, 5BIFITAVHFALT =) —LD
MEZHST 5. £72, KEHILRI A
R % W CHRRMERS A A o S HatIE° A 2 7
UNVERIET 7 U NEE TS 7 NEE LR
VxF L UICHEEREEZN LBk s+
52 LT pH REVEZENEmM EESED L LD
WCREFIH & BWIRFZ ATREIC S 5.
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“Hydrogen peroxide-dependent-4-¢-butylphenol
hydroxylation by tyrosinase —a new catalytic
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10 mM Tris-HCHRERIZTAfE LI o0&z W, &
NE1LemTHIEZIT- 72,

3 AR & BL

ARFFRIZBWTHWR U X7 F K%Fig. 112
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WEERT DEEZOND, ST, @A 4
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ZHUTHOE FF—(Cy3B), 7 7 &7 % —(Cy5Q)
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Pep 1 YGG EEK IAAIEKK I|AAIEEK IAAIEKK IAAIEEK GGY
Pep 2 YGG EEK IAAIEKK I|AAHEEK HAAIEKK IAAIEEK GGY
Pep 3 YGG EEK IAAIEKK |AAHE

Pep 4 K HAAIEKK 1AAIEEK GGY

Peps VGG EiK IAAIEKK |AAHE

Pep 6 ¥3B K HAAIEKK IAAIE(é‘K GaY
y5Q

N/¥
Cy3B CysQq H

Fig. 1 Amino acid sequences of the metal induced
polypeptides used in this study.
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RS R Sz, 2
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Fig. 2 CD spectra of the equimolar binary
Pep5/Pep6 mixture in the absence (dotted line)
and presence (solid line) of NiCl, (80 uM).
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EQOuMYD H &, Nit, Co™', Cu B L O Zn* R
ZALICHE D CDANY bR ZIBHT 5 Z & T
KWK T DT 7 4 =7 4 — & LT
EThHIRE(EE)ERERDT, £ ORE, Ni**
A A NTBOTKE=33.0 uM & i b B WA A IAE
RRREZE R LT, 72, CoOA AU IcBVWTHARA
RITTER L7 b D DK=313 uM & NiZ' A A 12k
RTENWT 74 =T 4 —Tholz, —H,Cu™'B
L OZn™ A A UAFAE T CIERBA 4> ORRELE
fBIZHE S CDAR T FAVZEARITBLRI S T, (Pep
3);-M*-(Pep 4):5 7' 17 27 fRcoiled coilfiid D IF
DT ORI T Z LIRS Tz, BLEORER
1% Pep3F L U\Pepd HH DHisFEFEIZ K D& A 4
~OERENL 72T T < IRV RBUSENLIZ LD

BN RS B AR RIC EE 2 & E 2 - LT
WHZEEREBLTND,
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58K Pep 6 IZHEALIEN FF—T 2717
4 —f® FRET ZHWbHZ Lok n&EA A4
kT BR Y XTF ROHELLO A LIz
W TR 21T > 72, PepS/Pep6 IRGRIZEB W T
FIVF— R —47Th % Cy3B bR X B
AT MVRIEDRER, @&BA A4 ARTE T T
Cy3B HI2RD 572 nm {FEIZFEEBIM S 7z
NEA A FETTIET 78 2 —5FTh D
Cy5Q HI2E®D 665 nm fFiTIZFSEnBLIEI S7-
(Fig. 3), & OFEFIT NP A A U AFAETICRBNTT
2 7K coiled coil &R L 72 BRIZ Peps 35
X OV Pep6 = EHUTHEE L 7= Cy3B-Cy5Q [E] ERfEA
Forster ¥-ZEMNIZIT DW= Z LIRSS L& 2
s, P
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Fig. 3 Fluorescence emission spectra of the
equimolar binary Pep5/Pep6 mixture in the
absence and presence of NiCl, with the excitation
wavelength at 564 nm.
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Fig.2 Separation of trace amount of cobalt from large
amounts of co-existing metal ions using the on-line
redox derivatization HPLC system shown in Figure 1.
Concentrations of metal ions injected: 50 ppb for
Co(ll); 50 ppm for Bi(lll), Fe(lIT), Cu(ll) and Ni(ll).
Conditions: mobile phase, 0.1 M acetate buffer
solution (pH = 5); flow rate, 0.6 mL mint; column
temperature, 25°C
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Fig. 3 Separation of cobalt in C7701 reference sample
using the on-line redox derivatization HPLC system
shown in Figure 1. Mobile phase: 0.1 M acetate
buffer solution (pH = 5) and 0.1 mM EDTA. For
other experimental conditions, see Fig. 2.

Table 1. Quantification Results of the Reference Copper
Alloy Sample C7701 for Cobalt

determined value [pg/g] recommended value [ug/g]

436+6.1% (n = 3) 423+14°

% Values are mean +SD.
® Mean of six reported by five different laboratories.
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Fig. 4 Chromatograms of metal-EDTA complexes
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Fig.5 Separation of trace amount of cobalt
from large amounts of co-existing metal ions
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Fig. 7 Chromatograms of resorcinol, catechol, dopa
and p-tyrosine obtained at E,p, of + 300 mV.

4. BT
FoIAUBIOA T ARBGE LT
FRZSHA HPLC 1%, Fbimocs u@%%mm
TCI G E DT HS < HPLC 4B % Al g
L, #HLWoBERIR M Z A T2 &#%ﬁ
SND, BRI OB T SO IEE D /NS
WS, Edfkz B L C, it ORI H 01E ),
FIEEIE T CTOA AT LR ENNIA T A
VIRAGIR T A M HPLC » A7 A&kt
L, WBETIHETH D,
HERPCEEREBE 2T HILEMDOEL X
el e hOstEZ2 A L TR Y, AKiFZEICLY
fefbig o b A #: HPLC AEMA L S v,

I B DB DOBIRK S E &2 RS 1T
HEBADBND, £, MBILKREBIZE > TE

HRREL B8R LFEO AR =—
NCHE R FEERY 9L HEDOTHY,
b REREIROBHFETE 5,

5. B2EICE

1) J. P. Foley, W. E. May, Anal. Chem. 1987, 59,
102-109.

2) M. Shibukawa, A. Unno, Y. Oyashiki, T. Miura,
A. Nagoya, K. Oguma, Anal. Commun. 1997,
34, 397-400.

3) M. Shibukawa, A. Unno, T. Miura, A. Nagoya,
K. Oguma, Anal. Chem. 2003, 75, 2775-2783.

4) K. Saitoh, N. Yamada, E. Ishikawa, H.
Nakajima, M. Shibukawa, J. Sep. Sci., in press.

5) ZZH s, PRI, TUEF, B,
75 66 [T b P alimaim i 2 54, p. 226.

6) R. S. Deinhammer, E. Y. Ting, M. D. Porter,
Anal. Chem., 1995, 67, 237-246.

7) H. A. Jennifer, M. D. Porter, Analyst, 2001, 126,
1841-1849.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




