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1t

F_E [MEPTOEC=EMESFERENDOERS
F O:BRBVRE

2-1 #E

SHPTB I AS5FRET, WENROL VR BMLSFRBRRE LTHESIT S
N, ZL ORI HZENTE TS, [MRODTFRBLHETHHELLTE, 2
AR PV EFCTEAY—RTBI RS Fike, A2 MPFRERICERE L CAM T
DI AN FTORA PO E BB FEAD 5o MEOFER, EEIEMHE 2.
5T % A F AL U THESER 2R LT 3 72 Bl FR+EOME R % 5.5 013 H
BETH b, ZRIH L, BEDFR M T % B EE L CRMAFRBEWET 55
S1iE, PHSTREOMEERE RS 2 LA TE, WELBETH L, T/, HiKE
I%?%C&Klb\ﬁ?%%hyﬁ—&E@?N4ZKEEW%T%%O
BRI FRIOD DFRANSTF (& k) REELT BHEE LT, WHP 5
A LTBEN)AESRLEETHS 2, ZOBEOFTRBORE LTIEE v 2
M7 VAL DB OT, Rl TORFREE ) B b IR,
B EAHTREEE L, TORETOSFRBLBST UL, L) [RMH] 1082
(THA Do BARCHSTEE BEELT 558 L LT Langmuir-Blodgett (LB )i
ECABNT VA, BHTRAKES S| E BTk X ETE, BB aHIcHET 52
LASR Y, RiA R EEREREA LIV, T, BHEARICTIFLZ EIDL o TR
SPUB ZIECH, BRIP4, SR X L A s ISR L ok
%ﬁﬁﬁ¢umfbi5:aﬁﬂ%hfmé%fnumngmh@ﬁ%ﬁmﬁ<@%
ENTVRVEDTH D,

10 FEFEFTIZ, Nuzzo HiE, VA NT 4 N, FF =Nk EOFEEE{LEY P EE
ERRD LD L EBRETCRAM S L, BELBSTHEEBRT 22 L2RRA LAY,
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BE

SORATEE. LBIEO LS I ATAIER R S C TS S 0TIHA <, %
e AHREALEDOBEBRICET TCTBILETTHENILERT 2T L0 b,
Self-assembled monolayer (SAM, HTC&& MBS THE) LIFThTWw5s, ZoOFRL
k., HOSEAEHMHESTFEOX Yy I 77 1)¥— a R A7 %Y Umann, Kaifer,
Whitesides 5D & 3 % % { DRFFEEIC L > TR SNT &7z, 0% SFR M
MRS LTV DFHFICBNTOREET 5 &) &2 Lidznd,
:@EE%@ﬁiﬁ%ﬁtﬁﬁ%ﬁﬁ%k@ﬁﬁﬁﬁ@%h%%wt@ﬁﬁﬁiﬁﬁ
R TOFFRBINER AR ENBO TV D, Nuzzo bid, Kia %2 BB L IR ICH
DHOUSEHREDFIELDY L DRI FOTHENDRAESE . BEGHEER XS by
( Temperature-Programed desorption, TPD ) # Fi\» THIE L, H4o FEREO BEE
Lo TEDOIRBIEVDKRELELEDLZ LEHEL T 5", Crooks Sk, #IVKEYER
PRBICHFOHCAA MBS TFRICH T, SMPOIVEVE, T I VILEOR A
O IRZAXRZ PV TEHELT, WMEWKERES. BEVR-EEMHEEHTHEE
LTWa I ERMERL TS (M2-1) % Kaifer Hix, XTI EIL LTy — %248

@Lm@%t\m@ﬂ¢#eﬁ%j—»ﬁ%m%pmbﬁinaca%%47uy&ﬁ

oy
Wiliﬁ — f/f/fifiﬁff

K&y o COOH SO CHs  CHs
I ($H2)n » ((EHz)z ((|3Hz)9 (CHz)
A SH SH 9 Ni,  CooH
n= 2orld n=0-1{§

M2 HLRCBREERBICHEODEESRAMMSTFEADHI VAL B, 73 DR
EONRE FT-IR X7 MUIC L 355
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VF A RY— (CV) TEHELTWS (¥ 2-2) Y Reinhoudt 53, WKL VLT~
[MTV~V%Q%ELKE%L\ﬁﬁ@ﬁﬁwfib57mﬂl%vyﬁﬁﬁﬁﬂﬂ
DATNBEZ L%, BERHREEARY P VR 27015 2 LTHLONTWS KX
BRET EHCTHEL TV (M2:8) " KERETRZ0ER EOEEELAE
B OB ICNETE A7 /A XTH ), BIHERIPIED B 2R ESH
% %5, Reinhoudt 5 DML TR DHEHHBEI SNTELT, HFERESERELT
WABIZT E L\,

AT, <4 7 0RT YA L LTS T B KASIET 0SB LIk 4 7 &
ek 2 RIS O BT R AT ( HS-(CH ,),-X : X = H, -COOH, -CONH,, -NH,)
REEL L. BMEEBLENO—DTh HEBOSAD b O ¥ E RN ORR Y
CEELE (M24) o SNIT, LTHBNEL ) IC, HOREHRES TE~ORES
FOBRUREAEBE L RIHAET D15, 20ORESERCT N EEROE NI
LR SR TuRv, AT, Bl OB FIEETORSSRH LT3/ 5
A—F — DB O USTEETMOETEED L Z0EAREI TR & OHE/EHIC &
DL IHEL TN DI ERE L7

i
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Gas Phase

63 MHz (7-th overtone) QCM

1Hz =0.11 ng

$G0est

Am

AF [ Hz

Time

2-4 ARRTTE > KEFRRFLICEE U 2k 2 L BRERE ERIBICHEOBATF
RN DEFER D BRI E LB OERR |
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2-2 BAFEEHEAFF—I{EEWDER

KEFRTOEER L AT AMES T EE M 572010, RBICE LS 5 -
o WAL BT L7z AL 2L O LT O & T 5.2 5 o o
RAF LREEE 7 0< k75 7 4 — (TLC-FID) : |
IATTROSCAN TH-10 TLC / FID Analyser (latron)
HAZOXNTTT 14— GC-8A (BBLMERT)
'"H-NMR 22 } )V (300 MHz) : Gemini-300 (Varian)
BRI  MF BRI 8 (WASLERT)

2-2-1 10- XIWAT "FAH/ —ILDOARK

SC(NH2)2 Hz
Br

N
HBr -(CHy)10-OH
HO-(CHp)1g-OH — Br-(CHg)1p-OH: ———> I\T)—S (CH2)10

Ho

NaOH aq.

HS-(CH3)10-OH

a) 10-7HETFN / — VDL

PIHmOMME, GREEZWMOAFI372300 mL FRAE TS 2312, 1,10-Fh > Vot —
NV (16.0 g,0.0918 mol) . 47% BALKERE 50mL), BLU ML=y (HE) % A,
80~90 C T 8 IFMIIN L 72o 20 %%, FUGHAMED — McB L, REAZF LY
LIKEW. BLURTHE Lizo AT BATEERT LU v & L OBk, ERES %
TN L — b UC, WAL ) EaE ko B % 1572,
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INE : 12.30 g (56.5 %)
i 1 105 - 108 T /0.3 mmHg.

"H-NMR A% IV (CDCl,, TMS) : §3.6 (t, 2H), 3.4 (t, 2H), 1.2~2.0 (m, 16H)

b) 10-A VI 7 hFH ) — VDA

SHEEZWOMFT/2100 mL FRAE 7 S X232, 10-70EFH /- (123 g,
0.0519 mol) . F 7R3 (4.34 g,0.0571 mol), T %/ —)v (30 mL) & A, 2 KpREf
Lize Z0f. 25% KERILF )% LA (12mL) 212, &5 1c 3 BRI L 72,
OB 2R TR L7z te, 700 RIVATHE L, BB 2 KBNS EHEICE S T
BMEAKBE L7z 7 0 EKRV ARG HOKGRER S b v & ETRKER, TN RL— 1 LT,
BERBICL YV EAEZHBEEO Y 2B,

| INE : 5.29 g (53.5%)
#0111 - 115 T /0.2 mmHg
#HAru< k757 4— " (INT/DET:250 C, Range : 50 C~160 C,
Program Rate : 16 C / min, Carrier Gas : He)
Rt=5.6 min

" 'H-NMR A~ h )L (CDCl,, TMS) : § 3.6 (t, 2H), 2.5 (t, 2H), 1.2~1.7 (m, 16H)
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222 11- ANHT RIS FHLBOER

S ethanol HoN
Br-(CHp)1g-COOH + N — > Br  2+>—8 -(CHy)1o-COOH
HoN' NHj reflux, 2h HaN

NaOH aq.
—— HS-(CHy)1,-COOH

reflux, 3h

BHEE Y 1772500 mLF RE 79 232, 11-TOEY Y Fh Vi (160.0 o
0.377 mol) . F R % (30.0 g,0.394 mol), ¥ ./ —) (300 mL) = Ah., 2 K&k
L7zo D%, 25% KERILT MY 7 AJKEW (120 mL) 202, S 51T 3 BEREE L7z,
FUGTE B CBMME I U788, 200k )V ACHE L, BB KBREHRICR 2 F T
BMEKBE L 720 700KV AR EARE S VU 7 A EChASB, ZNNKL—FLTH
BEKEE, ThELy /- VTHRESER, BEEL THERGOENYEHE .

L& : 62.07 g (75.4 %)

Aie 1 49-51C

"H-NMR A% bV (CDCl,, TMS) © §2.5 (t, 2H), 2.3 (t, 2H), 1.2~1.7 (m, 16H)
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2-2-3 10- XWATRFIULTILDE

0

See

O  » Br(CHa)o- N B B (CHyoNHg"BY

Br-(CHp)10-Br

SC(NH2)2

HsN .
Br 2§>—S'(CH2)1O'NH3+B"
2

t NaOH aqg.

S-(CHg)1o-NHz

a) N-(10- 7aEFVNV) 77 VA I ROER

WEE R AT 721 L F A7 5 2 3121,10 - T UET A ¥ (241.7 g, 0.805 mol),
7ENVAIFHY YA (B0.0g, 0268 mol), N,N- T AFVEIVAT I F (800 mL) A
. 80 C T 42 Rrf#Hs Lz, o, RV Y 2OHBIREYzE Uz, £ D1,
WBEASBICEVRE, BWHONN- VI XFVFRVAT I FEINXL— F L7fk,
n- ¥4 (800 mL) IZEEFAIREL . ABL7Z. AHWFD n- ~FH v EINEL— L,
WEERICLVBRED 1,10- VTR ETH Y ERV I, £OEFKREE n- ~FF T
BRER LT ) — 2 BEGDOHWY 2157,

IV : 53.37 g (54.2 %)
Al : 55-58 C
"H-NMR A %2 } )V (CDCl,, TMS) : § 7.6~7.9 (m, 4H), 3.6 (t, 2H), 3.4 (t, 2H),

1.2~1.7 (m, 16H)
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b) 10-7HEFYNVT VY EZ T ATTI FOARK
WEE 2 D)

TLFRET7 I A2, N(10-7BEFTY V)75 VA I F

(27.00 g, 0.0735 mol). 47% RALKFEER KA (80 mL, 0.688 mol), BEER (320 mL) %

AL, BOEFHIEM L7z 20, BER%Z = /)KL —bL, 700KV A 100mL T3
HEEEASBLTT I NVBERW ., AHTOZO0OKRV AR T/NRY— b LTHBEKR
T/, THEFERIF NV THEA#EZ, BER L CHRERO B 21572,

ILE : 11.39 g (48.9 %)

M 1555110 ~120 C (&)
'H-NMR A%~ )V (CDCl,, TMS) : §8.0~8.5 (br, 3H), 3.4 (t, 2H), 2.7~3.2 (br,

2H), 1.2~2.0 (m, 16H)

c) 10-XNHATPTFUNT IV DER

HBHRE R OMT/2200mL F AT S 22210- TR EFVNT YESY L T HI
F (11.0 g, 0.0347 mol), ¥ +JR¥% (2.905 g, 0.0382 mol), =% / —)V (30 mL) # Ah
D EEEGE Lo TDf, 25% KEEILT b U7 KB (12mL) 2Nz, &5 3
ST L7ze BUBTE R 7 T TRV AT L, BB 2 KB SIS 2 5 % CHUEIK B

L7ze 20%, 700KV AR ZEARERT M) 7 ATHAK, ZNRL— L THEEHR
Halhe, ShERERE LT, HEEADBEY E2E 72,

INE : 3.10 g (47.2 %)
B 0 100~105 C /0.2 mmHg
BhEi . 49~51 C

HAra< 7774 —(INT/DET:250 C, Range : 50 C~160 C,

Program Rate : 16 ‘C / min, Carrier Gas : He)
Rt=5.0 min

'H-NMR 2 X% |}V (CDCl,, TMS) : § 2.4~2.8 (m, 4H), 1.1~1.8 (m, 19H)
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2-2-4 M- AXNWBTPILTFHLUETI ROERK

SOCl, NHs
Br-(CH2)1o'COOH —_—> Br—(CH2)10-COC| _— Br—(CH2)10-CQNH2

| SC(NH2)2
HaN-(CHaCHaNH),CHaCHaNH2

. HoN
HS-(CHp)19-CONH, Br H2J>—S-(CH2)10-CONH2
2

a) 11-70EY T A VR0 FOARK

WHELHEAAI VY Y ZEERY [HiF/2500 mL FABR T S22 11-TRE Y VT
#1 Bk (100.0 g, 0.377 mol) tiﬁﬂt%ﬁ:)b (82 mL, 1.131 mol) & AL, 3 B%Faﬁi%?ﬁib
to%@%\TXEV—&—KiDﬁW%ﬁ:W%WE%fL\é%KNyﬁyﬁo
mL) A T/NKL—=bT5I LI ELIETF A=V ekE, REREREZ,
BT DTS, SRERDRISIZZ O F T L7z,

Y& : 111.38 g (>100 %)

b) 11-70EY T HVERT I FOAK

11-70Ey Y7 VB2 F (111.38 g,0.393 mol) DA 572 500 mL F A &7 5
AT, BT/ T RXY Y (200 mL) 2HIZ. 0 TIKS Lize SHICTFRO LS I
LCT7 Y ESTHAZRERALL ZA, 10 FIEETHIRA 3B CICFTLAL, Af
BIAESHH LE L, 1 RHE%, BELANERULEON 2D o/ T, FTADOKE
ABFE DT, FOH, FIGHEEZ 700 NV ATHH L, B8 L2 KB EICES
TIREBKEFT P 7 LKIBFEB X OKRTERBIEE L2 BHE L ERGRS MY YA L
THiA#%Z, Z/NRL—RMLTZY —A@%lﬁ]%#ﬂf&é\%%%to INhELY ) —VTHE
Fiem L CHBEERD B 2 H7,
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INE : 23.89 g (24.0 %)

Ry 178 ~83°C

TLC-FID (7 BB FNVAL A7/ —)=9:1+NH,):R=0.8

AAZT T 74— (INT/DET:250 T, Range : 50 T~160 T,
Program Rate : 16 ‘C / min, Carrier Gas : He)
Rt=9.5 min

'H-NMR 227 } v (CDCl,, TMS) : §5.3~5.8 (brd, 2H), 3.4 (t, 2H), 2.2 (t, 2H),
1.2~1.9 (m, 16H)

c) M-ANHT IV FTHhVBRT I FOEAR

HBREEZI YT 22100mL F AR 7S 222 11-78EY Y7 VERT I F (20.0 g,
0.0757 mol), F 4 JR3% (6.34 g,0.0833 mol), =¥/ — )L (60 mL) % A, 2 KEEH
Lz RICHEEIRT THER, BTRINPO RV FIFLUAFF IV (1759 g,
0.0757 mol) % 15 FMIC D72 TH T L. 25T 1 FHER Lz, £k, KISH%E
BRI THEH L2 ZA, HBILBFELL (2B 77V alib®#2005) ik
B rl@fk, A7 00k VATHEL, FHEELKBIPHEICE S F THREKSEL
720 BB E BKBRERS U Y A ETRAKE, VKL — 1+ L CHEGEK (16.32 g) &
Bleo SNEZHRIFVTERERL T2 ) —2BEK (11.64 g) 257005, AT
SIHBINED 0T Z2T, INESHEIAST Y /HRTF V= 3/2 R THIF

B, FRELTZ Y - A BEEROBES 2152,

N
e

& : 6.83 g (41.5 %)
A 92~94C
HAza< M7 Z 74— (INT/DET:250 C, Range : 50 T~160 C,

Program Rate : 16 C / min, Carrier Gas : He)

-32-



Rt=9.1 min
"H-NMR A7 bV (CDCl,, TMS) : 3 5.3~5.8 (brd, 2H), 2.5 (t, 2H), 2.2 (t, 2H),

1.2~1.9 (m, 17H)
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2-3 EERAE
2-3-1 KEFEIRFICDWT

KB 2 A b LR E Y F S ICERAE S ) BEAE TS L0 EER D
D, $7-F0HIZ, BEZEITLZLICE VAKBIZEAVET HHEERRSH S &
RIS R T B, 0T, ABICEL LB CARAE & BT 3 & &1 & ) B
EU, Z0OBERME VEEISET S0 BYELIES 2, OBEEDIC & 2 3R
B s B OEAERMICEAT 2 L IOk ERRBEIE O NS . KSR RS
OTMCEB L L TRBERE L b0T (M25) . BEMICKRER S INT 22
ETAKBOMETHRIC & Y —EOREMORIRET 5T 1A ATH B, RERTHW
72 AT 7y FABRIETE. ASORE (K26) © X i o 35° OMETH Y HL
TREBDENT IN—Z 700 RHEEL, FOLICERE LTEEEE LD DTH S,
KEDRENE, £DA v FOFEIC & WEFIRSEPERE € — PR % 50° (K 2-6) |
ATy b ARIZEARE D BT £ TS, S0 ATH Y F OABRERTISERK, BE
RIS B BB B LB & & A 5 T 250,

(2) LT (b) TR

X 2-5 9 MHz AT /v MKERIRFOHER
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R 4

(a) E&xTXOIRE

Y4
_453.1- ~~~~~~~~ -
- el __-== <
N N
— L= =7
(c) EauRs

K26 KEJDAEEFEROS Y MEEKREET— K

1959 4| Sauerbley &, KEFRERTFOBEBLICYWEIMIE TAHE., KERBIETFOE
HESHOWERE A L THIT 22 L 2RE L, 2hllk, kEREFE<A 70
NT YR E LTRGBS R ST & 720 IRBIMEL & A4S G B ORI

KA D X S 7% Sauerbley DR TEENSY,
—2N F? |
— Am | (1)

AF = 2N T
A Pqlyg

T T, AF RIRBVHEAL (Hz ). N idt— N— b= k$, F i3 EAREB K (9% 10°
Hz ). A (XEMEH (0.159 cm?), p, 13KH DEE (2.65 g cm™). p, KGN T )3
Wi EREK (2.95 x 10°dyn cm?), Am IZEREL (g) THb, X (1) DEBES % £ &0
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TKEBLIEICED, XRXD LD ICERTE S,
AF = KAm (2)

FEMKOMEIL, IBEEBEBLURYT—FXAMEIZIN, N =1 OEKREFIC
BWTERMIZK=1.05x10°Hzg" Th s Z L PEFRZEOEE D BLOTHEE™ 2
LD SN T V5, |
TNET, IAZ7ENT VR LTOARERETORMB L L TiX, KUY —~0
NO, & EDAEWEOWEY, SBORKEBE, IR 5T T 5 EEEEY L
D - BAR O KEESFEEET D & 37 BORE™, 71 —7 DNA 23T
5&Vﬂ7gwﬁém&8%ﬁgtt%ﬁ%5oL#L\:nammﬁvu%ﬁ%ﬁm
WEDOKEERESFTHo THENICEBALTRET 50T, HBHKE 2IEEHE
ABBT 5L ), 1 Hz 2% 1ng IS T2 9 MHz KEREFTHoTh +4
BUATTRECH o 70 L LRNDL, RERO L) RS FEOYWHEDOE S FERE D
WEDOHAE, RAEFNIBEERMPEng BETHH DT, 1RO 9 MHz KEFHET
DEXEL S/NI 1 Hz) TEBELRZHNEIRBETH L, oT, DL ) RERET
I72OIIE S/NIZMERE) V1 HZ BEICHIZ, 2 oBRERZHLESE2ITNIETRG
2\ |

RN BLTER EFRTHOPELIIC, 427015V 2k LTOKRGHIREF ORE
R E& 510013 BRIEEF, 0Bk AT 229, LhEwA—/3— b—
VRN TRREEEZ PO LELLPEERT L L WY, RERTIE, BEOHEICL
DIREDM EZEME Lz, 2F0, &—N— b = URETECLIDICINSIVIRT %
Awad 2 i d NKERBEFOETOHRY ¢EEL. BMNOERBHE MO ET L) ¥
A 7OREEBE AV (K2-7) o TORRKIZET — AP ERIIER L, KERIET
#C (aLr¥) B (RN—R) ORIECETHLHET— A CB EELIFIINT
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Wb, TORBOHNERDOA Y525V AEF v XYy YA ERETIIE, 9 MHz D
D — N b= VTR B T L AT By F 5= bVl B
NABIC R ST NE R 6RO T, F—/N— b= VRENITTFRE 25, REERTIT,
RRIFRIFBONBRAD A —/N— b=V LTT7 I (63 MHz ) 2B A7 (K
2-8) o |

(1) WRER L, 7 54 /8= b= 9 MHz (63 MHz ) K& FEHRT1E. HEAYICT ng
DEBZELICEY . 8.05Hz DIREI B L2 T A2 L% b, EBRICIE, EMERE 4
ET20EPHEOT, BEECLEHHEMOLHEHR KITERWITROONLEE
Fwize 20, BRI CRERBEFLCBEEINDZ LD o TWAEKRAT 7 F
Dva) VEREEZHWT, 20C, EHE4OMN/m TLBERAFEIC LD FY )T
L—varzifro/: (M29) . IREBOBIEIZRBELII LEMBICELL, &
DEBOMEE»S ZDT7 A —/N— b — TR} S 72 9 MHz KEFEFITIT, KK
DL HERCFEHEEMOEBRYED A Z b o,

AF (2)=— 8.75 % 107) Am (9) 3)

DT olEIcBNTIE, £TZo3 Q) 2 Vv CRBHEE IS EELLEEE L,
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KARET

51K

QO bc+av

27 F-—N—}b— ‘/5%%}1:?0) 7= 8 DFEYREEL

thickness thickness
— -
-
_— e
Q
£
Q
: HHI
i—l ||) |
o
~ T
N P
N (4]
~ [«}]
RN
<y |
N=1 9 MHz N=7 63MHz

M 28 F—/5— h— L RIREOBMRIEE
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one dipping cycle

12000

10000

8000

6000

-AF /Hz

4000

2000

0

s
&
=
S
1o
3
=
=
o
=
Nl
.28
-
i
=
=
S
S
N

= FRiCTiEECNIeeaNe

P

— —
—— — — —
—
— a—— —

1 l | 1

0o 1t 2 3 4 5 6 7 8
Number of Dipping Cycles

E29 7-RA—/N—h—> 9 MHz KEHRIRT ( 63 MHz ) D LB &EIZEL B
vV L—-v g2
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2-3-2 BCRAUHSFEERSE

TR [ BERALAKRFEAK =371 (v/v) DB (pyranha BiK) *REBEL (EE.
pyranha EIITHERICRE (R T 5, £/, KIBEOFEBWZBEHL»T O TR D P ik
BEEITLRTZL2) | T CIKERRFOSEBRBSOWMEICENENK 1 50
D pyranha B Z Y7V b L7, TOLEXRZORIEHFHELIBEL, £EBERD
AR S LD OABE S N7 (pyranha BHLSTEREL TF Cloflio 72135 251
TR RID o7) o CORBFEEEKTY Y AL, HS-(CH )X (X = H,
-COOH, -CONH,, -OH, -NH, ) ® 5 mM =¥ / — VI 12 BFHRE L7z X=H 07
By FF = VRERAURO TS R, 2 OM0F + — L EEi 22 TAR L7 b
DEFV, TOW%, 25—V BEUEEATHE) VAL, BETERLI, B
TRk EElb L kBB ETREGHOT V8 S5V a v kB 320, T8 ) — )
FHEVE TV — 7 —NTRIE L7z,

KEERFNOHCEEHESFIROEELEIL, pyranha WK CUEEHEE L%
T DFM P DIRE B L . BoFIRE BEE Rz L - RIETORAHE T DORE % B ¥
BIEICE VRS o/ ZORE, IREKZE(LT 350 ~ 440 Hz DWHHH b, R
B) ICEDEEBICHET S L 40 ~50 ng DENIEBEES N, TVFVE—KDOEE
ERE 20 A2 L L7z & TRDPRIETOEEBEICHEII Ny F V7 LTHEATVE L
LCEHE L 2B E E{t B 50 ~ 60ng Thbo, LoT. ZOEBIEICE D, 5k
FOREMLD 70 ~ 80 % HHERAMESFRCEDIT NS 2 L dbh oz,
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2-3-3 SHE7O-REHATEBICOVT

CUBFEE T, ThE CAERIFETFA 7 0NT VAR TEMTROWE 2 & v
YT BTG, Ny FROFEPIT VT IVWE (BAEREZIZER) 2HEESETBE
BFAREDREIZL T, £IIXREFEZANTHET 2 AL, BRTFIUSA- 723y
FROBEHPI, ETEATELEZC—EBOY Y 7VYWHE (HAE) % neat TA ¥
Vs b LTHETAHEOELL SP0HVSNTE 222, gr2o Fkcid, ME
TELEESENBRREO—RZTICES R TLE Y, EBERLITELRNWI LHHE
ThY, FLBEOFEEI, A VIV bEEREZDIEICLDEE (BRE) 0%t
X CTE 50, HBHEMEAKESEY (Bt mmHg DLL) $Z2bb &AL T WE
CHIB SRS &I REDD S, SbIC, MFCHBTAREE LTCE, BEEANE
BB, AUV MTAED A X (10 Hz) PHEICKE R BEEEX 5L
AL THb, BEZOFHEF ¥ A - 7 4 VANOREYE DB A& BETS A 1213,
ﬁ@ﬁ%%ﬁﬁﬁ~ﬁ%Hz@%%tb\:@ib&/%idﬁ&h@%%k&%&#o
FohS, BAFEAORELBET L L SR ERMEL b, T0L ) RMELYE
T%twu\K%ﬁ?@ﬁ?k%%?%ﬁﬁ7m~%é%wtwo:@ﬁ&ﬁm\%ﬂ
EEEPEANEOBRBEENADITI LN TE, TREFEATIED . 4 Xb54i2W
2B EBTET,

5 2-10 IWAEBRCTHVA M 70— 2B LU RBONEETRT. WERDORE
F. EERVEEAREE JICX ) 25 ClfRo 720 FX VY- T RELTEHEZEZ AW,
%iﬁy&A@%Kﬁ%ﬁw&ﬁA%B%m@ﬁﬁfﬁiﬁyw¢KﬁET%miﬁ
YRV, BFR0SRBILRET (EFASHEER) cTtE=s—L, v’
FOREICLVABBGANDERT AOMEOHBE 2B v, TOME ZHEETD
f%:&—bto%%ﬁX@éﬁ%@\W%KBH%W%MQ%%<Tt@K\2U
min &) KB WERETB S ol BELF YTV (FAMGTT) OREH A
WEEH %O, 20T TR, WESH I, HEALEESTHEEEEL
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2-10 [fE7O0—% &HIEESEOBEEE

72 9MHz AT 7 v FAREFIEF & 7 KA — 3= b — Y THRET 5 L5 1S3 L2 5%ER
BB AT TH Y, insitu T A MGFFAADKGEFERAFICHEE L7z B+ IRERH
NOWERBETESL L) IC L, KERETFOERBHEIAAOREIC LI o THIEMT
BT ENHLNT VAR, ZOREERDGEIR, ¥ A MNFFTAEZHRTHIZICB W
TEREFZ—ETHY ., MEICLBWEENL / 4 ZFWEERONDL, KEFEK
FETORBREME BRI | 2o BWEH Y~ ¥ — ( 53131A, HEWLETT
PACKARD ) K IZHL Y A, PIEMENF VI MEERTH—VFVvary¥a—F—M
WHRRRRRICI D A E Nz MBI A BEICB IR o/, BB, BIEEKE | TEREIR (
7316, KIKUSUI ELECTRONICS CORP.) L i & 1) 9~12 V CEREH L 7=,

HHEEGILBVWTT A M FIFBMERTRILLTCWwAET A E, WEE HIZBIT
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BEMAFE DT A LG FORAE (P/P) 1, HiEE C, D DI (Uggnpie / Upga) & 7% B0 B
T, BESARERES 22L& ), RBHEXLSTMAOT A o FiEE % KA 0
L) ICHRETE %,

. _ Psat_(usample)
[Guest] = RT\ Ugorq) “

Z2T, P, (Pa) idHixtEE T (298 K) 12 BT 54 A b S FORMAERE. R IFM4E
% (8.314 JK mol") TH 2, ¥ A MFFOBMERITR, {LFEBECEBRINTNED

Antoine % F\WT, RD Anfoine X G PHEELALY, Antoine EBDENGE
2k, WL OPDBEHBRSEE-—BEDT—% % Antoine X (B) ICT7 4 v T4 v 7F 5T |
ET25CORMABAREZ RS 272

— A B
log (Pgy:. / mmHg) =A YA 5)

22T, HIHBRERE (T). A B, C iHAntoine £ TH %, Zliﬁf“iff\x\‘%ﬁ’ﬁﬁé%@i%/ﬁﬂi\
A=7.42728, B =1558.03, C = 224.79 THHDT, 25 CIZBIT 5 HFIEFT I 155
mmHg (2070 Pa ) T ) . BAISARIRES 8.33 x 10° M T b o MIAIE LT —RED
F=FTHENTAFFFICONWTIE, B CRANEE 2 HE L7295, FRIZOWT I
32 IZBWVTaHR5, | '
EBOWAERIL, RIREBICER LK RBEF 24T, RPICEET 5 K45
FWY R D BEN— VEKERRT PEECRET 2L 10052 T (W 1-2K
) Bz, 0%k, YA MFFLEROBETAZRL, BOSTIRNOT A 1477
D R B Lo WA IE L & 2 5T, BOREAT AR
R b AT & 72, |
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2-3-4 IREVEEIL DR SE

FRENDE DA T B TIE~OWRE O WS T T, TR0 (B75) 1k s b

B M R O RS X DAY L7z,
TR L L Tid, BEBEAE LTI B W T Langmuir DR SR\ (6) %

Fu 7229,

Am, .. K, [Guest]
1 + K, [Guest]

Am =

ZZT, Am(ng) BESTFREER~NOTM T A+ o+ (FEER) OVHRICBITLRAER,
AMon, (NQ) REMOFOBRKEBHEE, K, (M) FESTFREEMSZ P GTF O E
EHMTHbD, N (O) FHHZLEILICLYRA(7) D L) ZERBRIZEET LI L

HBTE B,

[Guest] 1
B = By O TR Y

EROEE D SHRREBRER Am__ (ng) . x WA SEATEH KM %KD
726
T/, ZRWAESE Y FEROICHE S AL LT, KD Brunauer, Emett, Teller
(BET) DU SEIR: (8) & FiI 72

P
c (——)
Am — Ps at

e O L I

sat
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EIE

ZZT, PIIFRANFTFOETIE, Py, E7FA NS FORAAERIE, CRREBEEICS
T AREE Koo & ZBELE (ZRBWAE) DS ER Ky P I (Koo / Kpu) & 2
Ry BT A =5 —ThHb, 2 (8) DA Lo TERTH LR (9) 2% 5,

a—%Am:CA%mm+cg@;wz (Z=é;) (9)
ZORIFE, il Z(=P/Py ) I LT7 0y b S SEMASE SN, BE LI
DELFTRERD O RREBEAER Am o, (ng) £ XT A =5 — CORDON L,
BRI, BRI — 774 v 74 ¥ ZIC L DB LN B
B REERE KD BHE (D TEME] LIRR) %W TH%R > 72,

WE, BOFEM EIRES A NGF A OB TR (10) O X 9 2B 2 ERR 2 % 1
BE BHELEASE MA OEBREEIRR (11) TRT I e TE %,

M+ A <= MA (10)

AIMA -, IMITAI -k [MA]

= ky [A] (M]y— [MA]}-k_,[MA]

(11)

T, [M], EESFEOGDIERE (mol /m’), [A]IZREIEL 7 A 5T KAEE
(mol /L), [ MAJiZTE AR o T 3 B4 TR EE (mol / m?). K, 13 T 8 B s 3
(M%h\mm%%ﬁﬁ%ﬁ@ﬂv%amAuﬂMkKﬁbfﬁﬁ%?%b\7D~%
2 & DB RIRET S A N ATARAT VD T, AR (1) B [A] F L
L7 —REERER & LTI SEHTE b, 2ORMICH T BRAMIT, KX

(12) DX H Tk 5B,
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[MA] =k, M]y[A] 7 <l —exp L )y (12)

z T,
lff=k1 [A] + k_ (13)
Am,, =k, [M],[A] T AM,, (14)

EEL L, R (12) 1ERDHK (15) D& ) IHERALTE 5, 2T, tIIRAEFHEHOEM
R (s). Am, I3FER o (CEHEEF) ICBITARAER (ng) « A RBHBEE (M. M, i
PANITFOSTETH B,

Am = Am., {1 —exp (— %t)} (15)

WoT, FEDOFAMNFFEMEE[A]ICBWT, I SN REE Am ORFRZEAL
IR =T T4 T4 VT THIET Am, EREAIRR T 2 R0 5 2N TE L,
Soio K (131D T A=T T4 v 4 ¥ 7 TR b BREEO WA/ 7 %
FANFFOTHBEE[ATICH LTIy b A2 8T, BONLEMOMEE 2 ORE
SRR K, F .y WA DA REE Mk, AR B C L ATE B, F MAEHK,
GO & IEEEMO R bR D L HTE B, |

KF:%f (16)
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2-4 EEERDIREZFERICK T 2 REEREEDHR

FHEREE L KR ICR O HORGHEA T L, FEiR % SAHEE 4.5 x 10°M(P
/Py =054). 25 C TR S L 2 OFEFHOFXG RN E K 21117 F . Brlks T
PHEOFREmMICEBHRSE TS L 156 ng DEERIELPRAETNSG, BREENSZRWT IV
FIUVHESFREIIBWTIL, FHRAEENIngBETH), COBRETIZLEAEEEL
TWRWZ e b, —H. 73 FEEZRRFICHEORTIE, EBEEICHET AR
i@nﬁngﬁ%%bfwéikﬁbﬁéo%ﬂﬁﬂb\ﬁw%V@EiWTiV%X%
I OBATFETIE, RS FIIHLPICHEREEZBATBY. ZBEEL TS
D db b

FNFROBSTEITT 2 5M0 5 OB O 25 TIXBIT 2WEFRMT X 2-12 1T
R o TMFVHESFETE, KREICBWTIIEAERENIEI 520, HikEC
5, BICERSENT 5 & % MEAB N, ZRCHL, 73 FEST
BT, P /P, =05 LT OE#EIC 3\ T Langmuir ORGSR MIHD & 5 7 8afl
CHOWIE Y | P/P, =05 MEOBREIT 2 &S BIEERT & 5 Rl
ol ANVEVERERWMIHOHESFETIE, P/P, =02 N TOEKBEICBVT
7 X FESFEE % Langmuir BOEEHBE 2 2 07205, 2R LOBIREICS
BLSBRAEIRED LI THD, Thbb, HUKVBESTEAT I FEASTE L
Db BBRE LTV ENERMIC DB, 72, T I Y ERBICEO MATRTR,
LD EDMETAHE . BREROFAMIBRE L & D ITIZIZERITREFEIBEINL T o/,

N OREFRMIH S LICEZBEAEE ZRLTVWEDT, TRENOHEGTRED
FEBR DR AEZ B 0DE V% EEMICIKRD 72012, 2-3-4 Ti-~X7z BET = (8), (9) TR L
720 ENFNOBESFRIETT H BETROHFH T2y b2 2-13 IZ/RL, £I 63K
BN D EREBEER A LT A—F — CEF21ITE Liblre & ITHNT A=
5 — CUHBBES L SBRAEDEAEROMEELTEY . CHMEVIEELBEE
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AF/ Hz

2-11

-100

-150

-200

-250

-300

-350

(s |
u [%AANNCONHZ -
i _
- DNVWNCOOH—
[kAAANNHz ]

L ! 1
0 500 1000 1500

Time / sec

KEREFLICEELL -ACEEEES FIRADBROTAE Y 5 ORE
I & B BB IRE OB

[ACOH] = 45 x10*M (P /P, =054 ), 25T
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[AcOH] / 10"M

0 2 4 6 8
50 I I T
0
a0 L [kwvvvaHz
\_+>. [kAm-COOH
30 | b pfe/

2-12 K42 L BREELTREICHE > FEAFEANDEBOWMESEIR (25 C)
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ELE
.15 a) y=00138+0.0531x R=0908 0.3 b) 'y =0.00255 + 0.182x R =0.993
0.1+ 0.2+
€ £
< <
NI NI - o
Ry N ///ﬁ
e 0 OS - o ~ O Tk |:|/I5
o) / /’f’
P - «a
a 7
O | L 1 1 Oﬂﬁ 1 L \ 1
O 02 04 06 0.8 1 0 0.2 04 0.6 0.8 1
Z Z
0.05 c) y=0.00709 +0.0310x R =0.980 0.3 d) y=0168+0.151x R =0.888
0.04 + - o~
% wfnf/
L -~
c 003} O2r -
< g i X
NIN 0.02| 2 NI
= /’Af/ LL, 0.1F
0.01 e i
O i ol L 1 O L I 1 | 1
0 02 04 06 08 1 0O 02 04 06 08 1
Z y4

213 FEHAHFEICHT 2EROREFEICH TS BET EEBOHEH Oy b
a) HILRUEBBEATIE, b) 73 REAFIE, c) 7ILHAFE, d) 7ILF LV EAFE

21 SEEASFEANOERBROWRBEICH TS BET /NS X —42— |

Au-S-C,, -X C AMono / NY
-H 1.9 3.3
-COOH 4.6 15
-NH 5.6 26
-CONH, 62 5.4
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B8

AR PTWEMICH AT EEEBRT S, TIVFIVHESTETIE CA91.9 L
FRREIERTRADEE 2D, FREEVEI DR T VI &b rod, —F, T3 F
HOFHETE, CHEIZ62 & REL, ZBRAVHLZVEINIISWIEBDDE, 7
VWRVEBRBIUTI VESTFETEICHERSEETHY, ZBEE LTI LR
LTwd, ThoDfER, H2-12 DREFRMOEHNZRE I KBELTWS, TIVF
VEGFED CEIVNIWIZH EL LT, BEEVFEEMITE DI, BEERD 7V ¥
VRO BB E OB EERPBIRI/N S W E2oNb (RETRT) o
BOFEREOEREICI 2HERGFORME» L OZBRERT DR VIE, KEER
HELWE LIE—RBEORBRISTOKEREOENICIEEEZONS (K 2-14)
TUFNVHESFEIZBWTE, BRRETREFIZEALGEILZNVWI DL DbDS X
I, BRI ESFEERTEH I VMHEEFERA LTS T, HEHESE W/ -OFR S
FRILOXRFFEICLLZHUEENEZ D, WEEPDLLZWIZOEDLTERBIE L °
TVbDEEX LN, HVEYBRESTETIE, BATH VAR YBRERLIKERE &
LCwabbELRTHY, EB. KHEIRZARZ FLICBWTbBESATH2Y, £
®tb\ﬁﬂﬁ?@ﬁﬁ%ﬁMMMﬁ%k:ﬁmiﬁﬁiéiD%—ﬁk?%ﬁ?éﬁ
BHLNEEZOND, fo T, B Lo FiRS T LEA B BB < . KFERE L
Tw&wﬁWﬁ#VW§%§EKé%waé%waﬁbhéo;of\%@%%ﬁﬁ
S RTVEEL NG, —F, T FESTEIC BT IREN TAREA LT b
7IFEDONHEZ—2Ro TWAEDT, BERGT & ZRUKEMETE . BoF L B
ST ATV E R A 2T  BATRICHA LT 5 b 0L B, fo
T, BEROZBE OBE X7V F VESFREANOEE L PZRIRICH ), TD1-0%E
B LI WDDEZERONE, B, 7 I FEATEIC B 2 BREORBRORS S
AL, TRV ESFIR OB IRE OFERR OPEFEFICEM L TWE (K 2-12) o
T IV ERMICE o CHFETI, BERRS TR -1EE (BE) MEERICK VA
THEEZOLNEY, B4k (WE) MEMEHIE. AEFEGLERLTH REIZ L
WAHE/ER CTH Y, BoE L7cBERS T OB BHENE ., ZBRBAE LR TVWEEDbRL,
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BoE

M T, BEMEAREEBROEERICE TREID, AIVKRUVBRESTRE ) LB
P LT VOTREVREHEEEND,

a) b)
l//
1 CH3 7~-—-—-Cé CHg Cng
‘ NS
H/ J J ~o
3
e C H
i 3 I
%
C
ﬁ)IIIIH-O\
I _ M
CH7\1-H P C-CHa Ha CHa GHs
% ~
%)unH-O o ~ /C\O,
-.-.-.C'_?\]_H“”%-CHg NH3 eql/ O iH-0 /”H-O 40
jj)unH-O\C L1
_*"-'C;N—HnnOé “CHa NH> K%%J///’H\O CHs
% B 40
CHg "
CHg

2-14 [BHESFEREIC S T SEBRORBEREDHE{INRIE

a) 7IVXVEAFIE, b) HILRUEBRESTFIR, ¢) 73 FEATFIE, d) 73 L BEATE
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2-5 BEEROWAT I FITHT 5 R E B EEDORIF

B Cld, BCREMEDFIRANOHRRD ZBICEEBIC BT 2 REEREOHRE &
B, ZDOEVPREERELHEROE—BEH ICBIT2REREBEOENTER T % L&
B A TREBERENTRI > TR WVWEEZSNLEKEEIZBWT, BOoFEE
T & BEfkF & OMEIEH, FICEBRET IFEIZOoOWTHRE Lz, M 2-12 226bdh
5EH, P/P, =01 UTORKBECIEDQESTE FIB VT, HERIZEBRAE
waé%b&%i%héwﬁ\CG%EﬁKEwTM@wﬁﬁﬁﬁ%%%ﬁtto
EHS TR T A [AcOH]=3.3x 10°M (P /P, =0.04 ) IZBT HEERRD ry;z;*g@ﬁ
AL % [ 2-15 12, RIREEIR OB O TS SRR E B 216 IR L7ze ZOMEERICH
WT, BERRIZT I R, 73 ¥, ANVEKEVER, TUVRVHESFEOIEIEE LT WI &
Bhhb, T, WTHOBSFEIZB WTYH Langmuir DIEEZSEHRCEMUTE S X
I REBIAIEI O L ol FESTRICHTERK (7) KESWHEHK SOy bhoK
HONDEHEKEBRAER AM,,, B LURKEERK, ©K2-2 12T LD, TVFVES
FRE, MOESTEIHAEEER K, 2R AN EHDR D, £72, TIF
HOFRES ANV BRESFRE DDLU REREaERz b2 b olz, L
L. COMIETIE, BN > TV iWnek AT L TWA DIEEDIK &
WHDEER bNL, €I TRIZ, 2-3-4 5 TRT2E ) F 8 2 FHE TH B BAEIC
L0 L7z,

W DTN DN — T T4 954 v FD—BIE LT, 73 FEHFREAOTROL
EOBEEM 217 ISR Lz, T OEERICE VT, BERE S O&RZEMIE (15) 123k
HWIZEC 749 b LT Thbbh, ZOREERES, K (10) OB FHKS TES o
TWBLILERLTWVD, MOBMSTREICBNTS, WEOKEELIER (15) T4 v
TA YT TAIENTER, TNFNOBRSTRIZBWT, =T 74974 7 TK

D LI ABFEEE 1 O EFEMROEREICSLTTay P LA D% 2-18 (2R L,
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BIE

TOEMBD 5K (18) 125> TR W72 BAEH BRI k, & BIAEEE k, B £ O
(m);b*bt%éﬁ%ugéizsuit@toé%@@ﬁtbfu\ize@'
Langmuir 8T L 72 fER EHEBL L Tz, 7 )b%}lxiﬁ‘?ﬂﬁf“&i v D HLA TR &
T, %é\%@?ﬁf~ﬁ?d\ Shole Ho T, HIEITERLAEIIC, T F VST
BOTEAERDVDILZVICOEDSTEBESE LT WEICH 201k, 7S LEEE
MBS T H T VM CHEMEAL TV RV DL EL ONE, MOBSTRTIE. 7L
#Wﬁib%Emw%ﬁﬁﬁﬁhﬁk%m:tmib%ﬁ%ﬁ&ﬁkﬁﬁgﬁoto
‘ﬁW£V@$ﬁ?ﬁﬁﬁﬂﬂ%K%%ﬁE%§Kﬁ%%wtE%ﬁwfw%i56%
o TI FHGTRTHE, ANVKYBEASTEI ) DD LAEVREAERET L, =

AF / Hz
bu ; wy

0 10 20 30 40 50

Time / sec

1 2-15 KERKRFLICEAEILL ZBECSEMEAFEADEBEEDEROSED 5
DREIC & 2 IRENB ORI AL
[AcOH] =3.3 x10°M (P /P, = 0.04 ), 25°C
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[ pPmACONH,

o))
£ o
£ ,
< 2 o)
DNVWNCOOH
1+
[kAANNCH3
X 7o)
0 L ! L | !

0 1 2 3 4 5 6
| [ACOH] / 10°5 M |

2-16 1R~ L EREE Z RiIFICH - AM A FEADEEE OBROGS S B8 (25 C)

® 22 BAMEL KD BHYFRADEHBROWREICH TS
HEWEE CIEEEHN

Au-S-(CHo)1g-X K /103 M-1 AM,,.n0 | NG
-H 17 1.7
-COOH 55 3.1
-CONH, 61 | 6.1
-NH, - 43 5.5
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[AcOH]
9.2x106 M
| 2 XIU7 W

34 x10¢° M

0 15 30 45 60
Time / sec

X 2-17 #H2RBEEICETIEBRO7 I FEAFEADRZEDOREET/LD
Hh=TT1vFa>

/s

[AcOH] / 105 M

218 BHHTEICHT 5 EROBEOEBHEEOME Ty b
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-
23 BRELVKDAZERFEAOHBROWEIC ST D
Au-S-(CHp)1g-X Kk, /103 M-1s-1 k.; /s K /103 M-
-H 0.57 0.16 3.6
-COOH 2.2 0.045 49
-CONH, 11 0.16 69
-NH, 8.9 0.14 63

NS THELZ LIS, 73 FESTFRETRIEERS T L ZRKEME L TV 4725,
VR VBECIHERAER SO O CEEBA T L —RAEEE L TERVDLE
i%néoL#L\:@ﬁ%ﬁ@@KF49xmwrtagxmwr®Ewm\1%»
F—EICHET 2L 02keal /mol DEWTH Y . BEFSONTVE —HOKEGS

72D DLFNE— 1~4dkeal /mol &Y /B, ZNid, BRI _HAKEEST 5%
IBWT, 73 FELESTALINVOINVKUVBREEESTZIIIDPREETH L7200,
&%md\ﬁw%yﬁﬁwﬁwmiﬁﬁﬁﬁ¢wéf®wwﬁyﬁmﬁwfﬁ:ofw
BT TRV T, —HIEZEAERG LTS f:&)z’)% Lz, 73 VEASTE
LE 7. 73 FESFELER, HVRVBESTEL ) SO ULEEEBIREDP 57,
THEBES L, T3 VEIR- AT CHBRSTFERELTVALDEERS
N5, '
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2-6 EEFOMEICKIETREERESEDTR

2-4FICBWT, BERRIE Y VAR VIR FIREH TERBRAE PRI DR T, TIF
HAoFEEEIIBWTREZEBHRA LICKWREE LT, VKRV BRESTETEER K
FHEAICL VHEBRDF L RAKRERETE WD EHERH Lz T2, 2-58I2B W T,
FEER & DFEAEEITT I FEFHEAI VR VBIRL DS REL, Id, AVKRVBRE
HTOBRENKEFEVRRTHL EERT2, b L, INVKVBIERCTENKEEENE
ZoTWwheThe, REDERESELY/NSCTAZLTEFOBEAHEIMM S, 71—
DHNVRBPRREICHFEL., BERSTF L OBEEEPIMET A Z EPFHIE NS,
ZFITHRETIE, IVKYBRETVENVDOREESFIRBICTTI FETVFVORE
HAoFREZFEL, ERESEVHEROBEICBTIHNF NI X —F —, EEEHI
L0 Y3 BT B RRE LT, |

RBEBSTFEZ, Z2o0F 4 —VUAWORFEELZZEZTEMM O IY J — VIEHE» O
KEFHETICEEL L720 Z20F 4 — MWD BREES T EOMBIL, HHHER
EhFE

BREESEL L. WESHOBITE, BRERICBVWTLEEINSIVWE BbLNEEA
BIZXhBI otz

DEDLEZWI EFMONRTWEDOT | KRERTIE, BEAKTESTELDOE

AUESE - TNV BEEATEB LT IR - 7% MRS M TEA RO
BB BBNENT A — 5 — B L UREEERADERESEOMES B 219 IR
o DNKVER - T EVIBSEATECTI, WRREE K, AP VK Y B E AT 10
~20% BETRAKEZ), CONETHAEREER K, 753‘%4\ L bl BEEHIT
10 % TR KRERo7, INE, LOTFREID, INVFVBRORAEEERL 25
SRR ERE GBI S, 7 ) — D VR B . BB Y~ AR AT B
Ikt iwEZONDS (K2-20)

— . TR AR VESTIECE, 73 FEROEBTE &b R RERK K, )
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L 1 1 L 0
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-CONH5 content/ %
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Content/ %

[ 2-20 EBEOWEBIC BT BEHFENTA -2 —BLURAERICRIZT AR R

5&LU7 3 FEOREBEEDOMR

a) -COOH EEBIEENENE NPT A -2 —ICRIETHR
b) -CONH , EEHVEEBWBENEHFE/INS X — 2 —(CRIETHR
c) -COOH S8 L U-CONH , EBF/EIMWEDRESERICRIT TR
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[MwWCOOH 100%

| 4y
o]
| |Bvwwel \[k, =2.2x103 M1 51
H,
‘0
swww( Vo-cho
Oum H

H;'0
svwww
T

o}
kkd = 0.045 s

T K =49 x 103 M-

I <
Intramonolayer Hydrogen Bond

[ COOH 10%

'{L\sfvwv\,CHs \f k; =5.4x103 M1 s

O-Humo
SWwWC, X- CHs

\\Omm H.({

(| [JSVWCHs s k;=0.031s"

K =170 x10% M1

X220 EEROMEICRIFZTAHINKRCBEATFEOHINVK SEDMRD
B AYEREA
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Eo=E

Wb L R K, HHI T B 200, EARRIET I FEBOET L & bIck
FIRT AEANR SN & ITW) EAERIL, BRRS T & BB TIEAE D
TP ENTZDDTHADT, TI FEERDVETELEHICHERFAICEITLEN) Z LG
7GRS ) OBEERTRE—ETHD I L AERT S, T3 FELERE L O
EEBIEIERAZSEEL TN TS, 7U—THhoTh., B TF& “HAKERKESTES
DTIIZF LB THhL LEZONS,
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2-7 &

ABETIX, 7RI —/5= b=V 9 MHz KREFEIRT 2T, HS-(CH,),-X ; X = H,
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[l

BB BT, BEEE AR IO BOA A ESTM (HS-(CH) X : X = H,
-COOH, -CONH,, -NH, ) RE~DOFAMD b DFFE S FOWELB %, 7 KA —/3— b —
¥ 9 MHz KEFIET % v CEE L7z, Wos%iRmo BET iAF. kB0 287
NS L URAEEESROMEL AR, FU LD Rl EEETH 2100 I
OOETHANVRVEREL 7 I FECBWTKELRBEVWIALN, #0i, BEREMOKA
KEHEILDODTHS LWE L, BERO L) 2 EMAERLEWE, T3 FoA
VEYBEE o A BREE R RO BS FIMT, S0 L) L ECERLNL
DIFERE G, RETI, FHELRBIC BN TEET~ORL 2SI T (I
RUBR, 73 % ThI—=N, TVHY) OEREDBEREIZONTEHELZ,

5. Crooks HIIA VR VIR K I -HCASBESTEAD N VRV EE,
TIVHEOKEENS IRARS PIVTEELTW 525, in situ DRIE TRV 9 24
DR E DIEA R V2010, BAFBEEE T A Ny L OAERE S L OBIEHME
VEFRBE 0V BERBRNTVEIZT XLV, FETHRLL I, <47
ONT v A ThBKEFERFzHANE, BOFRES A T EOMEAEH AT in situ
T, BRMD ORI BT R BN MM AT 2 5 010, DB LWBRATTE 5
boEEbhb,

—izi, EREEA~OSEWEOREL, SAEWERLOXRE CORENOE: (T
mbb, SESOREICE ST, BAEAEOBVICKISND) TR S (EET 5
LEZOND, oT, FAMNFFREL 2B, BHEKEMENH DM T &
KEBIESEMTHERET S 2 EHTEEND, KFFRTIE, 72 FSTICE ) k2
N ST REANOEGE BTG ED L ) ICE DL 22T 5720, B (AWK
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B, 73 F) OOwRESTEADY A N ST ORSEREERED T VLA
FIEAORAERCHB I LICE ) 2D L RENEEMIE L7z, Reinhoudt & 1334 -
CEELAZRRLV VY Y 4] T L — V«@ﬁ%ﬁ%@%@%m%%}ﬁ%%ﬂﬂwfﬁ%ﬁ
LTWBED SR TAFOEFEDENEEZZ L TWARY,

TAMNPFE LTI, BER (C,)s NFF VR (C ) /T VB (Cy) DI VKRV EREE

?\°‘/7*—)1/7£ LTV, ZFVLYVTIV 2,131,473 7 ankir
?@7syﬁy£;wmﬁabfly/—w\ﬁﬁ&V®W%%ﬁ$Ltoww%V&
DEFIPIE, 72 M FRERYCBNBEREN DT ) ELRV D DR RS, K
Tk, INHDOTEGFTOHNVAYBESTRB L U7 3 FEGFRESORAEZR MK =
KEFART & BB S HRT 5 (M31) . |

“Guest Molecules
Cn-COOH n=1,5,8

‘Gas Phase

R-NH» |
R-OH <;>NH2
R-H NH,

<+——Host Monolayers

X:-H |
-COOH -
-CONH, ‘

QCM

®3-1 ARERFICEELLESRARESTRAOEL B EMAHEAY
D DI
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3-2 EERGE

KeuFEIRT . BIREN ., WEEE, Wk, BoFROE B B3 EARNIC 2-3
THBR7ZDDEFBETH S,

ABETHOWAEMT A MEEHD ) B B ~AFHYBR, / F VB RV TFUT 3
Y. TSV, IFLYITIV, I8 =, F27 % vid Antoine RS SAT
—BREMRLSH SN TWBEDT, Antoine I (5) % VT 25T OEAIERES L U
4) DO RMEE R KDY LHAL, 1,2-, 1,3-, BEU1,4-V7 3 v ransiy
i¥Antoine EH P M BFE —BEMBAIM SN TV 2WDT, BTICHRNSFETH
FEELZRIE LY 28, 12V 73 /v r7andF g (H)-trans K%, 1,3- BIU
1,4-V7 3 7 Y7 aA~FY Uik cis trans BEW 2 H W72,
mzqomﬁbtﬁﬁ7u—%M%§ﬁ%mv%\25tuﬁwf~%m§oumm)
DEBEN AT, FEMw (g/mol) DYV 7 Ve —ERH At (min) 723 X7 1) 7
Lz &gy 7VBEOEERL Am(g) 2 BTRFICIDHIE Lz FHIBEZ ¢ (
mol/L) &3 5L, BEEEMIIRXTEST ZLHFTE S,

Am =cu M, At | (17)

Beo T, F ¥ TNENTY ¥ 7 LI At (min ) 18 LT > FVOEREL Am (g)
%fuvb#%:tf\%%nt@ﬁw@%#%ﬁﬁ%ﬁcume)%%ﬁ#%:&'
WTE b,

P, COFEORYEEREFTT 572012 25 CTIEBIT A TMEEGEBEMTH S+ 7
IOV THEL T, HRIEEI2D LI IR, ZOEMRDEE 25 25T BT
5 RM P OWEE X [octane |=7.88 x 10" M, BIFIZAKREILP,, =14.6 mmHg &7 1,

WHRED [ octane ]=7.52 x 10 M, P, = 14. 0mmHg & 22— L72% koT, 2O
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FETEMBEZNETELEER, VYT I/ V70 Ay O=onBEREEICD
WTHIE L7ze HRERSBIRL, FNENOEMDEEX 2515507 25 CTleBlr
BYTI) v runitroSMHEES L CENZERES, o7 A Meagozh &
LHicEBICE LD,

KEFEIRTICEE L 7B FE EAD F R b G FOWEZE O BT, FEAIE
2-3 TR/ dD LB TH 505, BANETHENTTEHI, 5 A MNFFIC L o TERX
(15) D & I IC—D DIBEAKTIE 2L, ZOMBHAETRENER KL T4 v bT5 D
DHHolz, 2D, BOUBE BHORHAT—V) LBVBEE (BSr5HT50
FEIA T — V) PEET S L EZONDDS, Bt BT 52 00RN L (HE) &
ELEZONDIECEBROAEHI—T T4 v 7427 L, FORMBEEOBE Ty b
B BTG A — 5 — KDz,

800

600 -
(@)
E 400+
E
<

200

0 ] 1 1 ]

0 2 4 6 8 10
time / min |

X 3-2 #72>OF[IEEREIR (25C, u=0.9 Lmin")
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-Am / mg

time / min

3-3 U7/ oONXYCRBOSHEBEMRER (25C, u=2.1 L min")

ST oanty D 25 CICH T IBMEEEE

= 3-1
CEAFNATIE
Compounds Conc./106 M - Pgat/ mmHg
HoN
1,2- D 16.7 0.310
H2N .
NH2
1,3- 9.45 0.175
HaN
1,4- /O”NHQ  5.91 0.110
HaN
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mw\ﬂ##?@\/TV%\NV%WTSV\TLUV\I%PV97SV\I7/-
V. 75 v OREFREER 3-4~10 ITRT ENENDO T X b 5G5F TRMATLA
B OEBOLBIZTE LRV, EOBEWICLBEEERENTA MFFICL> TR
BolEMICHE ZEFbnb, FEIBTRLZE D ICEER (K2-12) OFF B
fﬁﬁﬁ%ﬁ%@@%ﬁ%ﬂiofk%<%%é@ﬁ§&otwmﬁb\A%%V%
(M3-4) . /F VB (M35 DEILREEDEVHVEVBY A FTHEICLS
WAEEDENIDE VERBEIN e P o7z, 2, 7 I VHEOBRBESFRERIZOWVWTRTA
e, RVYFMTIV (B3-6) . 7=V (K37) BFAPOFHETIHRICL 2 E
mﬁﬁﬁ%@&mﬁ\l%VVVTEV(EB%)ﬁfZF@%%T@ﬁ@%%@\M
BOBELFARIIKREL, TUAVEIKIZIFEAEEEST., 73 FEICIIBERBRE .
AN BEICESBRET AERPRE O N, o, T8/ -V (K3-9) #47%
v (H3-10) A PDFHETIE, RICL B ENIZIEE A LR o2,

31117 K& PR VSFOANVEVER, 7 3 FBE U7 V&V BATFEAOEE
BROA—T T4 0T 4V THLEO NI O OREKRFEERL, £
NENOERP S BONTEREER k. HEREEK K, BLIUEAERKER
3-21CF LDz, 31 HiTHRNE ) IT, HEBREIEEYWEFLORETOBREN O
B, Thbh, BAEREOBVICKECEREL 2o BE, K3-18 IIRT LI I,
T2 OREMBRE EEEERICIIEVHEBERIH o7z, £2T. ZDL) RHRz
¥ VeV T HIDI, TVAVBISHT 2BNHET7 2 -y —BLUHEEERE) 7 7
LY RIzL, 73 FEBI W VRV BESESTEREICH S 2 & TENEIBIHE
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> 30 230
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<20 <20 |
10 10 - 4
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o o & ©
& b x
0 Lﬂglgxxlx ! 0k |ﬁ%§ixlx |
0 3 6 9 12 15 18 0 1 2 3 4 5 6
[Hexanoic acid] / 107 M [Nonanoic acid]/ 10-14 M
3-4 BHLFEADODANZHEBO 35 BEQFEADFBD
25 C TOWESFELE | 25 C TOWEERIR
FFSAEE =18 x106 M BFITIEEE =61 x1014 M
IEH—EBWERE =31 ng HHR—BWEE =42 ng
50 50
A D"W"‘CONHz A DVVW\CONHZ
40~ o D’WV\ACOOH 10 o D""’V"‘COOH
X DVVW\H X DNV\MH
30| 30 -
4 24
— —
g€ 20 £ 20
< <] o ©O
, o 9 o o -
10 . R a A 10 o A
5 O o) A A >A< Q
0 X1X X X x x;X 0 2, & ﬁ‘xlx | 1
0 0.4 0.8 1.2 1.6 0 05 1 15 2 25 3

[Pentylamine] / 10-3 M

3-6 BEPFEADRCFILTICN
25 C TOWEZF B
BIFFARBE =16 x103M
IEzG—EIREE = 23 ng
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I
0 1 2 3 4 5 6
[Ethylenediamine] / 104 M

3-8 BEQFEADIFLUOITICD

25 C TOWMEEER
BAFNEIEEE =76 x104 M
HR—EWEE =16 ng

7

50 v
A [aaCONH,
40" o [JmawcooH
XD’W\MH
30
(®)]
o
£ 20
<]
10~
opg & & R
O,L_Qlﬂlg S R T N
0 1 2 3 4 5 6 7

[octane] / 104 M

3-10 EHHFEADF 722D
25 C TORMBERIR

BMREBE =75 x104 M

Em—EWEE = 30 ng
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BIFISAREE =32 x104 M
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16
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0.0

1

0.0

|
0.4
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[Pentylamine] / 10-3 M

1.2

1.6

t-1/s-1

K 3-13 BEAFEADNRLFILT I L ORE

IS B BASEEOREHE IOy b
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2 4 6
[Ethylenediamine] / 10-4 M

] ]

1 2 3
[Ethanol] /104 M

B 3-15 SEAFEADIFLLOITI> [H3-16 EREAFEADI L/ —ILOWRE
DIRE - &V DBFIREE D

WOy b
1
o
o
o © ©
o
0.8 ‘
A
- O ’/MA
- 0.6 v A
7] 2
~ /xf-x—*x’x"x
v 04 r
e X A [ aCONH,
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0 ) I |
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I 10+
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X
~ c CH ;COOH
D 5- ANALH
L)
0 | l - ] ICH +CH JoH
-10 -8 -6 -4 -2 0 2

log (P, / mmHg )

X 3-18 7 FIVEAFIRICH T 2 BB EENOREEER OREMARERFIE

EREMEAME LTIk, BB, AE Y B, /F B ROFALT I
FoUL  IFLIYUTIL. I8/ = A 782 1,2-FT3I /37
ANFH 2 1,3-DF72 /270 %Y 1,4-OF7 I/ TANF T
v-7FAZ 4L 2-FTR/ED) U ERAV, 25CTHEEL =,

H319 107 3 FEATHR W B A A LA OB R K, BUEREE
ﬁh\blU# EEBMKDT VAV EAFREEDI, ThbbTIFEET VS VE
DGR 2R Lizo B S AT, BEERZZ1T 25 K, (CONH,) /K, (H) =19 L W K& %
@ﬁﬁf?iFﬁK@%Ltﬁ\@@ﬁﬁ@éwﬁwﬁyﬁ@TSVﬁ\19/~w\

FoE R EDT I FIEANOEE BRI E P o7z, 73 FEICBITAHROKE %2
FE&E B [K, (CONH,) / K, (H)] 13, KEWIREREEKI [k, (CONH,) [k H)] & /)

S SRR [k, (CONHY) [k, (NI £ 25D TH 2 bbb Tt &
TETHRNRZLIIE, FAINTHAHEREL T I FEEDBW_HARERKECI2L0T
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H5 5_ (B3-21) o L2L. ANKVBREDOFA FTHUTAL L, REHEDI n=
2,6,9 L2 BTNV, T I FEERME K, (CONH,) /K, (H) 13 19,5,03 L W) 59
W&LTWoto:ﬂu\%§ﬁ§<tzmttﬁw\ﬁiﬁﬁi®77y?wv—w
AT E VEESTHIREL T L0, BEROT I FEE A FOB LK VE
ROMEMERICL2FENENTVE D TERwhreEZ b, $/2, £ 5 VIC
ﬁmf?iFﬁ%ﬁﬁﬁ%ib&m:&#%%\77y?w7~wxﬁﬁﬁmibw%
LTWABEEICRBICL 2B VIHZ WS L EINDE, TIVHEHIA MPLY ) —
VL ERTIFEEHE D EFREELRER Lo, TNETIV-TIFBIUT IV
T— W=7 I FOKRZEREDT/IN2D, TVHIVIEREDEWSEDHTH ThholzbDl
ZibNhb,

B08-20 I VoK Y B FRUCKT 3 RfE4 A MLAM OB R 8 k. Bk
Btk B Y URBAERKDT b7 o WATI L OREERIEER Ly 5 LA
BREASFREEICB W T, FEERIIEERM ICE T 5K, (CONH,) / K, (H) = 15] D 12
L AFTF VB FVBTETAFVELE VR VBEE OFECSHE BRI
erot, INb T, BERTR INVFY BB KERHKES (K322 $+AHIET, 7
VENVEE DBEBNAPHEICHENIDS, HROBVWANVEVBIA N TR 77 v TV T —
WAL BHFENRECLDOHE BN R0l ERONE, —T7, 7IVEYS
A FNDEEIZBWTIE, TIFELEZIER), ZF L IT7 I 050V KVEREISER
BNCRAE Lo UL, TF LU VT3 V3T 3 FIECIRBE—EEHEEH T& R WIS,
HNVRVBETEBEOLLIFLYITIVOTONT I /R M—IEHMEEMER (K
3-22) T A, TVHVEED KX REBAH 72 b DL EbN b, EE. Crooks &
EH VR VERBERENICT I VEVRE T AHRIC, BR-EEAMEERTHRELTWAE L
NS IR ARS PVTEBLTWSE Y, RUYFVTI VLT VIZBWTHIY
W AR AT { VDI, BT I Y Dok OB — TR A E )
WD TRZVWHEZEZONS, £/, ¥ /) —VRF 27 TRT I FEDEHE L
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CH3COOH
CHs(CH,),COOH

CHg(CH,);COOH |
CHj(CH,)4NH,
CeHsNH,

HoN (CHg),NH, [
CH3CH,OH

CH3(CH,)gCHs

0 5 10 1;‘; 20
K, (CONH,) / K, (H) |

(b) =k, (CONH,)/ k; (H)
0 5 10 15 20

CH,COOH [&
CH3(CH,),COOH
CH3(CHy);COOH [

CH3(CHy)4NH;

CgHsNH,

O G

HoN (CHp)oNH, [
CH3CH,0H |

CH3(CH,)gCH3

-

1 k., (CONH,) / k_; (H)

5 3-19 #i4 L ERSAS X FAFOT I RESFEE TV VEHFEAD
MEICH T IESTER DLt (a) BLUVEBHFINT X —5— Dk (b)
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(a)

CH,COOH |
CHj(CH,)4COOH
CHj(CH,);COOH

CH3(CHo)4NH,
CeHsNH,
HoN (CH3)oNH,

CH3CH,OH
CH3(CH5)gCHg

0 5 10 15 20
K, (COOH) / K, (H)

(b) 7 k; (COOH)/ ky (H)
0] 2 4 6 8 10

i 1 I 1

CH,COOH [
CHy(CH)4COOH |l
CH4(CH,);COOH |

CgHsNH,

H,N (CHo)oNHo b

CHyCHOH

CH3(CH2)sCH3

4 6 8 10
k.1 (COOH) / k.1 (H)

Hsao%b&ﬁﬁﬁ%fxhﬁ?wﬁwﬁywﬁﬁ%ﬁtTw#wéﬁ%ﬁmm
WMEICB T BREER Otk (a) BLUBHE/INT X —4— DI (b)
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Hydrogen Bond

%

(=G

%

ﬁan-
MCI_PN—H "1820 -CH,

%
\J———C%)

~
| H/N—H

%

y27i

X3-21 7 I FESFIRICH T 3 BB OB R EE DERE

Hydrogen Bond  Acid-Base Interaction

2, ,
1D £
%
H-
% oCCHy LooHN"
Hé
0] ] ~OH

Y

RN

H3-22 HIVACBRESTFRICHT 2B LUTF LU T3
DIEERAEDEXE
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3-4 I/ rvanky U HEOMBBRIRWEES

REICBVT, TF VY IT I VAT I FEIIRD T 0 RIRICHEE LS, Fu
R UBRBIRINICEETAZ L, BIXUE/TIVTEINEVBIEICS T 08I
u%%t&w:k%ﬁ&tofﬁb%\973y@%é:&ﬁﬁwﬁywﬁ«®@—ﬁ
%ﬁﬁﬁ%ui%%%%ﬁﬁﬂﬁ%<%W1mé&%iéﬂ%o:@973V®ﬁW£
VBEADOEEDNLF LY VT IVEPSERIADDEMB DI, VT IV OMIE
MR CEFORBEBIREETRLZLIC Lz, VT3 /)7 uAFH VO=Z00ME
B (12,13, 1,4) EE OEMICE B ILBMTHD, &) Db, BRILAH
THENPD R, Z2D7 I Y OMNEEFTFEIHICL VDT VEELZVwEEZ LR
BB THb, BB, 1,2-V7 I/ vr7uanFdxFfrid (HDtransfEx, 1,3-BL T 1,4
D73y rangtUvidas, trans BEW E H V2,

B3-23 12 1,2, 1,3, 1,473/ Y270 FFrOhVRVBEB L7V F )V
B OB SR A T RHEIT, AR VBRI & 7L S LN O B .
1,2->1,3->1,4- THEZ LD L, T, R34 ICFNFROVT IV Y7 TN
FH YOI NVEVBEB LT VEIVEANOEE BT A2BHNBHOMH 7oy 2R
L. 2206 ROONDWERECE k. BiAEREEHK L, BEEH K, #% 3-3 1T,
FRENLDOHNKRYBRESRSTVEVEOLZR 34 ICF LD, TOHED, BEE
W&o THAAREVELRZ D, MNEREDCETICL D 7V VEAOREEERDE N
LTWBEDNbDbE, €I T, BREDHMEEF ¥ VT 5720, TITH IR
YIRS T OV FVEO K THERIREEER Lo 2007 IV EFLIZVICHERS I
L7zdfn, bbb, 1,2-0 1,3-, 1,4 L2512 L, REEEEEIL k, (COOH)/
k,(H) 3o TnE, BEREERIL k,(COOH) /k,(H) iZRE{ R oTnw{Z
LIZE D, BAEHIL K, (COOH) /K, (H) i3/h& o Twioiz, ZOMEMIIRAESE
OB E—HT B, 1,297 3/ ¥ 7 UAFH Y ORAERI K, (COOH) /K, (H) =
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B=E

QIFLFLYITIVDENIK, (COOH) /K, (H) =10] ICIL#T 5 DIiZxF L, 1,4-97
IV ruandtryoREERL K, (COOH)/ K, (H) =1.7] 3— A THE/EH T 5
FNT I VDENIK, (COOH) /K, (H) =111 IZED <K, o T, TFL Y IVTIVR
122973/ Y7 anIF D L) 2007 I/ EPE VI GoRE LIS B
WA, AINVKVBRIEEBEO K CRB—BEMEEHTAZ LN TE, RELEAE
BI A RT DI LT, 14973 97 Onsi Y Tid. B2 b Tkln BRI &
D AIVER YR — T LA — A AR © & 2 oM A EHI N S o 22 b
DEEbLbND (F3-25) ,

Lidio T, AVKYBESTEIRYT I/ V7 0A®d >y OREREEAE AL,
1,2-V7 3 /v 2 unFH U ERRRICEGLEnE 5,
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12

10 L v o

Am/ ng
N
T

HoN
12 1)
HoN

0 I L I 1

|
0 2 4 6 8 10 12 14
[1,2-Diaminocyclohexane] / 10-6 M

NHz
1,3-
HzN

0 i t Xl A | | !

0 1 2 3 4 5 6 7 8
[1,3-Diaminocyclohexane] / 10-6 M

N o
1,4- /O’ 2L
. HaN g , D COOH

0 1 2 3 4 5 6
[1,4-Diaminocyclohexane] / 106 M

3-23 1,2- () . 1,3- () . 1,4- (F) 73/ 7A~FH>0
AR UBES ST TILFIVBICH T 2REHRIE (256C)
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o
D
T

1N
=
T

HoN
2
HoN

t-1/s-1

0 1 L ! L ! l
0 2 4 6 8 10 12 14

[1,2-Diaminocyclohexane]/ 106 M

| O [JmmCOOoH
0.8 D'WW\H o

NH

1,3 -
- —

y Ar 0-4 - Q ’/://x
HaN e

/)]
Ha N ~~
W

OII‘lII
0o 1 2 3 4 5 6

[1,4-Diaminocyclohexane] /106 M

X 3-24 1,2- (L) . 1,3- (&) (1,4- (F) Y73/ 7O0~A2H1D
HIWVECBREBES XU TILXVEBEAOREICS 2 BAEEOER IOy b
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RT3 VTI/ONFHLDHNKRUBELUTILFILEAFEAD
MEICHITIENFINT X — 5 — L REEER

[ mvwmwcooH [wwwH

Guests ky k.1 K, k1 kg4 K

a

/104M1s1 /g1 /104 M1 /104M1s1 jg1 /104 M-

Hz2N
T) 51 o0z s 1.8 020 9.0
HoN

NHz

8.6 0.067 130 4.4 0.13 34
H2N

. |
ﬁ 18 0.18 100 14 024 58
HN :

R34 DTI/VIANXZYCORBICH I BEHRINT A — 4 —
.\néﬁ’&w ANWKCBEETIVRIVEEDL
k; (COOH) = k.; (COOH) K, (COOH)
Guests ki (H) k.1 (H) K, (H)
HaN
28 0.32 9.0
H2NI)
Nh
1.9 0.52 3.7
HaN :

NH
) @ 1.3 0.75 17
HoN
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0 1,2-

%Fme::O@ @ H,N

CI

mci o

0
{F—on

Y
J

M3-24 TJTI/VIOANFTHLOHIVKCEREEDBREERORARN
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3-5 ¥EEE

RETIE, 7 KA == b~ ¥ 9 MHz K EFE#RF %2 AT, HS-(CH,),-X ; X =H,
COOH, CONH, I B & A B A FHLEADRE A ZE MY A N 5T O RRYE
ME L7z, FRLUZED, BHOFERE~DOFT R M FREOKEGERII TS A N 3F0
BIFIARGTIIE LTz 2T, 73 FBLUA VR VBRES TS T 281535
A= —BIUREERTT VI v BorFIRi N?%%h?ﬁ%:k@\%ﬁEKl%
BREMEL, YAMNEIBEEE E%«@%E%ﬁ@%% L7,
ﬁﬁﬁ%fx%ﬁ%<%@\«%%/&\/%/&FA/%w7sv\7:uv\l
FLYITIV, ¥ )=V, F7FV) O b, 73 FESTREICH L CIIERE %
RGP LD L AVRYBREGTRIOT L CREHRE 27 L 2 D7 I VA%
W%Ltoﬁ&iﬁwm$% LTI FEBIUHI VR VBEOELH b
K%%wa%t%i%héﬁ\1%vyv7<yi@~ﬁ%ﬁﬁﬁﬁmibﬁw$/
BIECH BB L, 202073 FEICRBE DBREE LAV b DEE L/, Bl
BEBELTASYVERBIU ) S8, 7IFEBIOCAVERVEREICH F D EIRMIC
& L2V T IVEVEESEWALDIZT 7 Y F VT — VAMEERIAERBE LY
bRELHNTVE D EEZ g TF LV I TIVERBLTRVYFVTIVRT S
) A VR VB S E D EIRICEE L RO, TFLY YT VLR
By = EE— A L CBEE LT b n e X7, |
£ VKRBT BV T I 7 0ARY Y DT 0O ERME (12
1,3, 1,4-) OBEAEFBRECHREF L 2L TAHA2/EDPFTF L V7 I VI 55347
HETH VRV BIEICEAE L2 O L, 14K TRARY FIVT 3 ¥ LRI VR B
Bicds 3 0 ERICIA L 13RI EOPITh 120 Lo Ty 7 VA Y BB
o007 I ROMMLEERINL, TFLYITIVRA12-VT I/ VI UANFGY
DEIEZODT I EDBY EoRELIHET B L ERVBHET 52 LoD

-93.



B
I
i

"ol
Pl X5z, KERBEBEFICEELLT I FRAINVKRVBO XD ZEMLEiIsE

RO BOEEMESFIRIE, DIVRYERPT7 I VRO &) B RS T 2 5

§ B LA bR,
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1) a) L. Sun, L.J. Kepley, and R. M. Crooks, Langmuir, 8,2101 (1992)
b) L. Sun and R. M. Crooks, Langmuir,9,1775 (1993)

2) K.D.Schierbaum, T.Weiss, E.U.T. V. Velzen, J.F.J. Engbersen, D.N.
Reinhoudt, and W. Gopel, Science, 2 5 6, 141_3 (1994)

3) HAMLFEEHE, "WEI3 AL R I, p.118, ¥, 1984

4) BAACEATR, B4 ERICERIE (4) # - FEH", 893, J#, 1991
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BmEE

FEUE BEEREEE KRR CEODECSEMEN FIE R
IRERELUT X FOETH I 53 Fa8H%

4-1 #&5

KREREIC L BOFRMIE, YNNI E RO TALEY. BB, BR—5 /N
SBD &> T KNI B B4 AR GHEERICB W TEERRIZIE LTV,
BBEEET 7= (A)=F I (T (99 YMU) « 772 (@) —Y h¥ ¥ (C)Evo
R AR AT L D, BEATES S AMELR L, €ORENRERET 2
D EIERL TV B MEBMERD KA DNA % RNA & o F BT B Y
TEARTREICTEET 545, X7 LA F FEMTHARTREBEGEZREL 2V L
L. BREEOFELEFFEROBR NG BEET TREREE L. BREEOMHE L
KEHEEDBILELOEDTHAIEPNMR B EEEo72L L DAFRICL N HONT

:bfj ”*"W .

Cc G H

4-1 FHEEH TOBRBOZBIBER OKERETR

00K LR, 25 CTIZHLT, KAU) = 140 M7,
K(GC) = 10°~10°M" TRIRENICHEE T 3,
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EmE

Wa (F4-1) 2, 2F 0, BBBEPICBVTY 7T VA RFI VT (I
(V) ¢ BRDILEICKEREZIEEKL, 7=V GIE Y MV (C) ek DEEITKEE
ExFEHT 5. &L, Rebek Jr. 7% Hamilton 59 i3, AHSEDICBIT 2HBIEHLD
SR MK TR ST 2 R & 2\ B L TREA 2O TFRBATL £ 7 5 — ORISR &
HLTwh,

=7, BEFFCLBHEBIEICLY, EEP (RMHP) 2BV THRERIEREIIHEH
MIKRREET 2 0L ATFMER TSI, LbLadtb, U ET 5 HEEE N
OMMHIKEZE 2 ERNICEE L -FI3IZ LA LR P o7, &, Grotemeyer 513
Time-of-Fright < X A2 bV ( TOF-MS ) {2 & ) KA R IZ BV THEBRIE EASHRI AV 12K

Time of FIightMass Spéctroscopy

CO, Pulse Laser UV Laser

Ar Pulse * Flight Chamber
Jet 0
—= &
U —
il Detector

H,C
()\\‘*1-

o \}Y \H‘\\\\N)L? Gas Phase
A-T>A-A,T-T
1.1 0.6 0.6

(relative intensity)

X 4-2 Time of Flight Mass Spectroscopy (TOFMS) LJ:Z:»—L*EEP'(O)
FREAIE T DR D ERER®
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FEmE

ERERTEHLTVWEZ LEFRTAHERERLE (M4-2) % LHL, 2OFER
MY RED—5 A 4 VSN TV B 2o h S FRLOMEERZRTW A bIF Tk
Wo$%\%%ﬁﬁﬁbfw5vsz7FW®ﬁﬂﬁEﬁ\WKE\ATUU>NA
wﬁbTTwmkwﬁlﬁmﬁﬁﬁK2L<\ﬁ%@ﬁ@?ﬁ%éhtﬁﬁﬁ@ﬂ%
AELLTFHENEBDERELLESTWE, T2, TOHFETIEIEESOMNELELE %
B TELZITT, MIMEZBRTAILIITER Y, 512, HBEDBHELREDE
BHBRmITTER N,
TEBIUTZETRLAELIC, 7XF —3— b= 9MHz KEFEFIEMFT
D FRE ERN O ORI T 5 OICE L2 FNL A TH D, KETER, 7X
;e b= o MHZ KB RET EICF I VB L U7 720 & 5 R REE I
CHOHCAANESTER AR L, BREXOSH TOSTRBO LRI 5 &
2, FAR CRBEEOMMBNK RSS20 L) PERF L (M4-3) o —
i, BEEERER - A TRAL LA e, © O TR Y F U LS kX
EEHNEET ATETWVILEYW CEBETAZLICLZ, Thbb, FIVYMDOET NV
&Lfyf%U§7&Aé\7?:wm@%?wm%%&LTZTS/EU??%%
AT, F2, BBELTFIVBIT T TV E—RTLIKEEATERVEEZD
NBT =) Y ORESRE Lo $. RATEN IS 5 MEBELES RORCS T
NEHHELOEBOBI ko7,
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X 4-3

Gas Phase

Guests |
Hs

X = _ 2
| OH‘H T, b (A)

N7\ H
WN# N‘H A H—N% (T)
WA
- NH, "

KERIRT EAVERBIERERFICHOACKEMESFRLETO
SHHTORERIBEEF VLSO DT3B
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s
4-2 FI oLV T7FZ o EXRKRBICEDF A —IEEMDERK
KEFHETF DL BT L IR 2 KR IO ACA S MRS TEAEET 272010

FIVBLOT7T T2V ERHOFA - VLEWE AR L7z, (LEWMDOGHTIL, 22 HiTR
RIBEEZANWTB I o717,

4-2-1 1-(10"-XIHT RFII) FILDERK

(CH3)3SiO o H

0
Hey (CHg)3SiCl N7 Br-(CH,)10-Br YN
A > s ) >~ Br-{CHa)1o-N__ =0

" 3
° E ((CHg)3Si)2NH (CHg)sSiIO” N

SC(NH2)2

O H HpN-(CH2CHaNH)4CHaCHoNH,

N \ HoN
'HS-(CH2)10-N\_<=O - -H +>—8-(CHo)15~ \_{=
= oN

a) FIVEX(PYAFNVIYY V) T—F VO

HRE 2 BLY 4172 300 mL+ARAE 7S X2 93~ (10.0 g, 0.0793 mol), 1, 1,1,
3,8, 3-~FHAFNIYTHY (38.41,0238mol), P RXraaF VYT (4300,
0.0396 mol) & A, 20 RRMEEW L7z, KIDRIEKBEAE—THY, ELT7TVEZT A
LRbNDHESGAERICE L, Bnk, KOO BERES T \H LV — LT,
HEEEARRYE (21.45 g) 2RB72, FIZOFIEfTHOTIC, CNEZROKBICZDEE
L7z, |
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b) 1-(10-7TEF ) F 3 ¥ DEHL

FI Y ER(MYRXFIVY YV I—F )V (21.45 g, 0.079 mol) DA - 7z 300 mL F X
75241, 10-F T TEF A Y (71.41 g,0.283 mol) & N, N- A FVRVAT 3
B (40mL) ZiNx., HEEZBDMHT, £ 80 CT 24 BRI L7z, RIGH. KIS
W5 BIZEIL L7z, Z0%, FUSH 2Kk (300 mL) HIcH 1S, 30 A4 L7z
KEEBIRETFTAVT—Va vy TRIBRE, Bhzyruux sy oL, KBS
LI T B E TR, BT R U A L TR, AW, Y/ OOAS Y EIIK
L—btL7, ﬁ%b%@w# 51,10-Y TOETH ‘/%‘J)&E%—EL (105-120 C/0.2
mmHg) , &EL L TREMTY (2859) 2. INE 10 TON-AFFYHTHY
F a2l —F Lf%%/é@ﬂ:ﬂw: L7z S0E ATV /BEBRTF- )V (8/2) THA B
L. FREE B, | |

IN& : 3.99 g (14.6 %)

Al 95~99 C

TLC-FID (berizene / ethyl acetate =8/2) . R,=0.4

"H-NMR Z-%Z )V (CDCl, TMS) : §8.1 (brs, 1H), 7.0 (s, 1H), 3.7 (t, 2H), 3.4

(t, 2H), 1.9 (s, 3H), 1.2~1.8 (m, 16H)

c) 1-(10-ANAH T FY V) F I VDL

100 mL A8 75X 221-(10-7TBEF ¥ )V) F 3 » (1.00 g, 2.90 mmol), FF K
% (0.243 g, 3.19 mmol), L¥ /=) (3mL) % A, 2 BE&H L7 BER, R~V ¥
CIZFLAFHI Y (0.673 g, 2.896 mmol) DY J —)b (2 mL) WEENA, 1 BEREE
W7o B, 7 oadsVs THIH, AKBASFHICR B E CRIE. BARTRS F) v
ALETHA, B, 700FVAEINE L, BEZEk L CEHEBER (0.93 g)
18720 TNEAFT /BRI FIV (8/2) IS THRABEARS LT (RS BOE,

B 20EBVWERD 2RV | ABEEREEB
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BmE

IX& : 0.201 g (23.3 %)
Al 0 105~107 C
'H-NMR A%z } )V (CDCl,, TMS) : §8.6 (br s, 1H), 7.0 (s, 1H), 3.7 (t, 2H), 2.5

(t, 2H), 1.9 (s, 3H), 1.2~1.8 (m, 17H)
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Fm=
4-2-1 9-(10'-XIWATRFIITFZLDERK
SC(NH,),

HoN
Br-(CHp)1-Br ———» Br H2 D S+(CHz)ro-Br
2

NPN
NaH S ) NH2
- HS-(CHz)10~N_ |
N?% N\
k\Nl N>

a) 10-7UEFIYNVAVFF a9 A TuI FOEE

200mL FAETT AT 1,10-YTHEFH Y (20.0 g, 0.0667 mol), ¥+ RE
(1.016 g, 0.0133 mol), BLU'T¥ / — )V (40 mL) & A, 2 BefEH L7z HOFHE.
IH)—=NEINRLV—PL, BED110-V7TOETH V2 REZ EICLY RN
(122-125 C /2 mmHg)o D, KEEETH 5 ROHFAY © ~F4 > (100 mL) TH
BEEE L, AFHVETFTAIVTF—TavilIVRWE, BE (BAaER) 225/ -
VICEMRE A, TARL— b, MR LT EAORK (5.24 ) 2. SbICIE
Ny BV THME L. NEES (BEMERY) 258 TRV, ABEFTORVEYZ L
NWRL— ML, BEHRLTI ) —2aEEEHB2. 28, BELHZAALT) IV

PR,

INE : 3.81 g (76.2 %)

g . 72~76 C

TLC-FID (chloroform / methanol =10/1 +NH,) : R, =0.6

'H-NMR A% kU (CDCl,, TMS) : § 9.0 (brs, 2H), 7.9 (br s, 2H), 3.4 (t, 2H),
3.3 (t, 2H), 1.2~2.0 (m, 16H)
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b) 9-(10-X WA T TV V) T 7=V DERK

200 mL FAB 7S5 X227 7= (2.73 g, 0.0202 mol), KFEILF + ) 7 A (60% oil
dispertion) (0.808 g, 0.0202 mol), dry DMF (50 mL) % AT 30 S L7170 20
HERBWIC 11-THETIY VAV FFyu=7 s 703 F (3.80 g, 0.0101 mol) @
- dry DMF (20 mL) #¥#% 5 M TERTHET L7ze 20 & & KSR HEEE > 5
HHEREBICEL Lz, CORBHEE 42 h BEL7, ZRICA Y — VRSB
B, ooV ATEES L. AREASHHICR B E TR, AHRE BB b
U ATHK, ABL. WEEIARL = b REER L TEEREE (2.20 g) 21872,
INEAY ) —NALBESBEFEER LT, ARBOERKE LTHWE R,

IUE : 0.51 g (16 %)

Bisy . 81~847C

TLC-FID ( chloroform /methanol =10/1 + NH; ) : R;=0.2

'H-NMR A X% }JV (CDCl,, TMS) : § 8.4 (s, 1H), 7.8 (s, 1H), 5.5~5.7 (br d, 2H),

4.2t 2H), 2.5 (t, 2H), 1.2~2.0 (m, 17H)
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4-3 B

AKERGERT SEREE, WEkE, WEH EEERRIK 2-3H TR0 L AT
H5o

4-2 fiITHEBL 7*:1-(10'.-)( VAT RFYMNF IV OKERIETE SEB E~OEE(L
i3, 2-3 Hi TR 72 b D & FERIC, pyranha A CALEE Lf:jta%%ﬁ%%r(m'-x VA
FEFYMNFIVOEMMIY J — VIERICH 12 BEBERT 2210k BI %o
770 —F. 9-(10-ANVH T N TN T ForvOgGEIR, ¥ ) — VT REITIC W 7z
D, 5mM Iy —)v/7auak)VA=1/3(v/v)EE>SFEICLTREELLZ.

FIVBLUTT7 T ORI X7 VR VEOBEELY dREWVH, EL) i?’ﬂ/:\‘—ﬁ/%

DEZELYIBNEEZLNEDT, INLVLEMOLT EATRY HMBEXDOE
B) x (TVFVHEOERE) L LTHELEZ. FIVORMIZ63A THHDT,
1-(10-A VA PR FY W) F2 VOS5 FEEERIL 284 A2 L3S h, 7F=VOR
HIZ79ATHEDTI(10-ANATFFIN) T F=v 05T EAER35.6 A2 L5t
HINlzo INZHEICLTENTNOKERBEFEER EAOEREELEIL1-(10-
VAT P FYN)FIVT46ng, 9-(10-ANVH TR FYMN) TFovTo6ng LEHES
Nizo BE{LHHOREEZEND 5RO S izBEELBIL 1-(10-2 VH T hF ) F
2/T99ng, 9-(10-RA WA T RFUINV)TF=rT125ng & & DHEBEOKH 2 fE0fHE
Ehrotze LinL. ASRETOEEILS 2 OMMESSHSZ LFHMENTHEY . Lo
TZOHAE. ENFNOBBRIEEER F 4+ — VILAWIIKERIEFOEER EIC 100%
BElELENhTnB & 27,

FRAMEEWD 25 C ICBTABEMEREE. 7= Y OBEEZBEMNTH S 45, 7
FUTIILBLT2-TI VY I VDBEET— 7B 0=, 3-2 Hi TR HE
T25C BT 2 fMEREZMNE Lz, 25C IKBWTHE 21Lmin" TREE F v
VY —HRELTH LA & X ORBEROBS BOBBKEELE 44 R T, ZOE
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BmE

MOMEE» S, R (16) 1L D25C KBITF25MBE B L UBAZRE L RD, 72V
VOF—=FLEBITEKAIITFE LD,

KEBFEWFICEE L2 B F R EAD S X b F O AE B OMAT I E B I2I1E 2-3
HTHRRA2BDELFTH B, 2HTHRRAE I, FA NG FOREDERE
b2 BAECHT T HBIC, £ DBE, N (14) D L) IC—OD|E A TII %2 <,
FORMGAERTREINBRUC T4 v M Lo LPLIZITYH, BHrHEALT 208
e (BRB) MELEZONARCBROAEAI—T 74 VT4 7 L, ZOREME
MO 7Ty NS, BIf%ENRT A -5 —F KT, |
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Em

0 T T T
0 10 20 30 40 50 60
‘ " Time / min |

4-4 BEEETTFILSYOSIREERER (25C, u=2.1 Lmin")

T4 HBEEETTISX MEEHO 25 Cls U 2RBMTIEEE

b L URBHRSE
Compounds Conc./ 106 M Psat / mmHg
0
¥Butyrolactam é 4.27 0.0794
. - =
2-Aminopyridine @ 2.26 0.0419
N~ “NH,
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BEE

4-4 &@EE%X%kFOEE BMEASFIRETH I 3R89 F8H

KeaFEHFREF LICEELL72F I Y 2RIl HoHOREHESFREAD, FMHS X b
BEE1.4x10°M, 25 CIBIF 22-7I JEY DV v-7F 0525 A, BLUTT72Y
Y DRHE DB E 45 (SFT. CORMBELBNT, #3 YBICRT 7= 0
ETFTNTHBE2-TI/JEYIVUVBFFIVOEFNTHLy-TFUOT 77 LBLTT2)
VEDBELBELT VLI EPHLPTH B, —F. RAFGTICBITATIVFIVES
FEADINLDEMT A POEE L, 7R ML SFTIRIZRU & ) 2kE O
2RI (B 4-6) o LIzAtoT, 2-73 7 YV VHBATFEEOF I VR LER
BICHEERLTWE EE2bND, 7, R4TI2FIV, 772V, ThVENVDE
BATRICH LT 273 E) VY 58S & XORBEERT. ShbbBlb
Blc, 2.7 3 EYVVHFIVBERIGICEE LTV AT LA bR,

E$8K%SV\7?:V\ﬁlﬁ?ﬂﬁ)ﬁ«@%ﬁ%fl%ﬁ¥(ZTSJEU
DU FTFUG SN, TEUY) OREERRETT. TFEY DEFNTHA2
-Ti/EU?V@%S7&K§<%§T5@ﬁﬁ%%@ﬂﬁb\%EV@%?W@%
ByTFUTI I ARTFIVELDD T T VIS EE L. T2 YOREICS
WCTRTF=VREEFIVIROBVWES I VBES WP o7, LIZ2H-T, 2-73/
BV DPVey7Fus s 58w EFMVEERS N ENAEHIN R EELHOBS T
EEHBHINLTVDEENVZ B, |

B 4-9 12F 3 VRICHT A4 RBEICBITA 2-7 3 2 EY) UV OREOKERELE
AT TNHLZA—T 749 T4 7L, ZNENOBFAREMZ KDIze FIV, T7T
=V, BIUTNVA VEANDERAKT A NST 2-TIVE) DV, 7FOT T 5 A
TN V) ORGEICBT ABNRRO KOy PEM 410 12T, FILHKRDHH
NDLWAERBEER k. BEREERM Lk, BIUTHEE ﬁK%§A2Likbtoit\

ARREDFHBEMWIET A0, FIVBIUT7FoVEIIHTAENENATA—F —
ZTIWVXIVEDZNTE - 7-ED [k FICE 42 TR LTz,

-108-



FmE

9, —DOOBEGTRICNTLS7A N OEFHTHERT S, FIVEIHLTIE, 7
FEVDETNTHE2-TIJE)VI VR, FIVDETFNTHEyTFUT T 5 LR
T2 YEDBZMREVEEERK, TRELZ. SD2-TIJE) I VDREVK
BERE. 7 FUT 75 ART ) VITHAR, —HIRE WIREEEES k, & 1-order
INEVHEEEEER L, ICEBLDTHEI Wb D, ZRICH LT, 7F=VER
xtLTids 3 /@%TWT%%%7%D77&A#7““/®%7w1%527 J
EUVV?TZUVID%ﬁ%w%%%ﬁﬁﬁfbtoZh@iK%%Eﬁ%ﬁkﬂD
ETHILEZOND, FI VEOBAED2-TIJE) I VEyTFUTI I LADE
P (B 10°45) LHBLTT 7= VEORAIIHMET 6 58 (BAEOHRELHIE
LTI2ERE) LWHIBRWERETH 7245, Thid, 77 = VBT 52-73 )
BV VY OREREEH k, PRKAE LTREVEDTHEEZELBND, DL T,
%SVﬁKHLTMT?:V@%?Wﬁ&%ZT$/EUVyﬁ\7?:7%KNLT
BRFIVDETNTHL =TT U727 5 AFEREIIHAE L2, Lo T BREHED
MHTEZ LTV ARV D, —F . MEREEEE VTV VES TR K
LTEHFRAMNFTFORNICEBEEAE ﬁKWDswi&ib&<\%ﬁE®ﬁwmm%
EEBDPELREL R 2ERFBERE N, Lzt o T, BAERIRIEZTFAMDOE
R[IEDHEIZ/N IV e DPDb, LoT, FIVEBIT7 T VECBWTHES
NIFAPOBENICEAREEERDE N, BREEOYETIAR MG THEETOME
YR L B HHMAERE AL AV DTHHEELOND, O LIE, FIVEBLY
THE=VECTOBEERE TV VETCOEESERTE /2 (K /K, BLTK,/K,)
PKIRE LTCRERBFRMUZ AL CWBI L0 HLLTH B, LizSo T, BHT
BEREOBBEASHEN 2 KREELTH 5 A MEEWERBIL VB LV S,

RIZ, —2DFANMINTEH, BSTEICL 2BV EERT D, FAME T T2V
DEFIVTH B 2-TIJE) I VDA, L NN SVWHEREER K, OMRICE D F
IVBICERAEAE L, T VB EERE Bk, IR E WO EER K, 2V S
L TVFRVENORKEEREFNIZIEE DL o Tz, U ?aLL'C\ FIVOET

-109-



BmE

WTHBYy-TFUT7 5 LDGEIHICT 7= VEANOHEEERSF I VI T4 %
NEDBRE L, FRIRTGEEE L FARE TN TVA T L bR b, —H, —AA
FERGLPTERVWT S VCRESTFEICEIAEVES T VEES M2 o7z, LT
o T, T A MUEWIERARRN ZKESEG 2R T ABBRIEARGFERELERL TS
LWz b,

FTCHRARZEHIIZ, FIVEIRTTFZVOEFTNTHB 2-7I ) EY VU8R
L. FIVOEFMTH L pTFOT5 ¥ AOKEARGEL o720 W7 F= VIR
YV7FaT o FARLDEIESL, 2-TI VY DV OERILEEDr 72,

wf%D?7&A&%SVﬁ®mi%%@ZTS/EuvyaT?:yﬁawmiﬁ
B, 2-TIJEYDVEFIVERBIDyTFUT 25 AL TFEVED LD BEA
LIS, CRKERATES EHAONEH. TILOBAEHIE S bOEL b —
BAERALPTERVWEEZONLET ) VEFAREDHEER L, CRIEFIVE
FIVCHEYyTFUTIIAEFIVERED T HARHABLU-7TIJEYI /LT
TFTEVBEOZHAREEGVFEEICTFN D LEIOND, KEFEOELRLTH, #
B OBFHERICE D ZOMEIIRESEMTAIEFHLNTE D, —iKIZ,

[EFAELE] TN THWBET, EE, Kyogoku 52 &, F 3 Vg L &I E L
LTWaB1-7anxy 759 (1chU) & 9-TF VT 7=V (9-eA) D25TICH
5700 FRVARTOREEEEKEZ IREEERICIVEE L, 1-chU & 9-eA D
EEHD K= 140 M7 TH 2 0123F L, 1-chU [+ TiEK,, =6.1 M, 9-eA FL Tk
Kaa=3 1M THBILERLTVS, $£72, BinfordJr. 52D H Y A b~k B K
%, Hammes 5 OBEHFRRIVEIC L B2 7 n ok s G:% 1 ARIE T FEOHE R
PELNT VS, ThbE, TV NET FovRETFHHNTHLEVELE, RER
THRONTHERII, vyTFO 525 4L2-T3I Y DY OREEBREST I VIEREIC
BOWTH AP EORERME, 77 = VHEIB W TR RE /DN WIS 10 15 OEIRMEA
RonTnwaZ eid, LEROEMEB TS, Lzdt> T, REBRICBIT A2 HERIELE
.wwwﬁﬁ#%@&@ﬁ%ﬁﬁ%ﬁ«@ﬁ%ﬁﬁ%%ﬁ%it\%@iﬁ%%%ﬁﬁﬁ

-110-



HmE

PRMELERTIREVDEERZ NS,

D &) ITAERTHR L NKMRICB 2 BREEOSFREBOBRMEZ, 200
RIVAD L) LERGRP CTOMEEITIT KT 5. £D &) RMEMIE, Sawada 545 H
HLTWBEIAARY PVERAWEGMF I VEHRIIBWTOIBZEINTVE Y L
L. RMERTORKEEHOMSEIL 1010 M &2 ), s 0ak)VaAfTOME (
10°~10°M7) LD 32D REVZ LD B, —BIC, FEEMEVEKICD B T 2°
AERSIRE L EELONED, MECBOTHEERIZNELEDORVEEL b
NBDT, ZOMBIEASVEZLOND, LENoT, SILE, SHACTIREES %
Wb ICRAS T L AT OBEREST 1208, HBVI, TR MTORS
FEAME 7230 K SRR AR % BB RN FHO T VWD 2D TRAEVHEZEL LR
%o

-111-



HEE

[Guest] = 1.4 x 106 M at 25 °C

AF [ Hz

€ 4-5 F3 EEAKBICEOESTEADS X MEAMORIEC & 5 HAEE
IREN OEIEE{L (25 C, [Guest] = 1.4 x 10° M)
(@) 7=Ur, (b) T FOATIRL, (c) 2-PI/EYT >

-112-



EmE

[Guest] = 1.4 x 10 M at 25 °C
| s 1 o
2 20, 1% &
<_30L 13 <
-40} Q"” QX I
| 15

0 20 40 60 80
- Time | sec

g

. Y,

X 4-6 TIFIBESFEADT X MESYOIREC & 2 BB IREV B ORRFE(L
(25 °C, [Guest] = 1.4 x 10° M)

-113-



Ptk

[Guest] = 1.4 x 106 M at 25 °C

AF [ Hz
Am I ng

OO A W NN = O

4-7 SUHFEAN2-FI/EUIORBEICE % A f IRENS OB R R
(25 °C, [Guest] = 1.4 x 10° M)
(a) 7V X IVEE, (b) 7F =K, (c) FI VR

-114-



20
a) 3
~
45 L N7 ONH,
D«)V\MT
2 -
~ 10 »
=
<
DMNWA
5 I
e
0 A ! +—x XTX A 4?<_
0 0.5 1 1.5 2 2.5
- [2-Aminopyridine] / 106 M
20
b) Q
o
c
.
£
<]
C) NH,
10
g) ] $DVV\MT
~ 0
£
<]
5L
<—{yn
0 I 1
0 5 10 15 20 25 30
[Aniline] / 106 M
X 4-8 BHESFEAOHFZ MEEHMORBEZELE (25TC)

@ 2-73I/EUTL, (b) v TFOTU 2L, (C) P2V

-115-

Ejut

A\l

-~



BEE

Time / sec

X4-9 AALEECETZ2-FTI/EUILDFIVBMHFEADEED
BETIEOH—TIT1vT127

-116-



0.8

ad
a) |
o6 N
i
e 0.4
~ 04
- o & H"W.“"T
P
0.2 - o
/D«V\MV\H
0 L | ¥——x—H
0 0.5 1 1.5 2 2.5

[2-Aminopyridine] / 106-M

0.2

0.15

0.05

0 1 2 3 4
[y—Butyr'olactam] /106 M

0.8

04

t-1/s-1

0.2+

[Aniline]/ 105 M

4-10 %ﬁ%?ﬂﬁt:iﬁ‘ébﬁz NMESH DGR OEMEEOEHRTO Y b
@) 2-P3I/EUTL, (b) v TFAS T4, (c) 7=V >

-117-



EmE

b1 v 89 ﬂu

H
e'e 1’9 zz 0y N
X0
. . . NN H-
9'9 Z'l 6L ®
|IIIIIIIIIIIIII|lllllllllua.llll
/_._
'L 02 8g L'e ¢'6 61 JXufiﬁ
L AR 02 IS 610 Sp ,,_x/ﬂ» f ®
bl 12 62 2'6 5z 02 Qy m:
ve N 9z e 'S g1 Q Mtizm
5z ov'o 560 8/ LT 1z uﬁw%t
oL 220 ve 0gL 920 061 Jk%é:

‘ .
fvwv:ocmxE:.«:xt.xe._t«:xt«_-s_mo:mxF-mm-o:v«wmw_e%:i33:0 x-o:Nzov-w:

WIEYR — £ ¢ —LNELES AL IEMOUENN Y LS KIS EHC L2 TERA ¢



BUE
4-5 BCOCSEMESFIEREICH TIRBIEESEDYE

BMEICBWT, FIVEEBITT7 Fo v RS RBICESF -V LEWDOZF R ZF
NOBMOBSFEEEEL, FOKM— BOFRFEIIBW THEN ZAREEIT X
BOTFREFRRTELIEERR, BTETORNLHIC, B TFEEEICB T
B 7Rk, REERERIFSHEER L CWNIEAEREDEEICRECKFET
Bo I T, MBEASHEESTFEICS W THEBRIERXDOEEICBIT 5 RN S T30 5
BEICED L) BT AP EFEANL DI, MBEEEAEF I+ —VLEWMET AV F
T VOBEESTEEER L, 7FA5 2 5 ABLT2-T3 /EY VY OREOH
HEBET 2B IR0, |

411 ZF IV /TR VBERSTFE (FIVEE 1 10%, 20%, 40%) KB 2
%7%D575A£l32?3/EUVV@%%wﬁﬂﬁﬁwﬁﬁfuvF%\H
412 27 7=V [ TVFRVRERGTFE (T7=V &8 1 10%, 20%, 40%) IZB1T5
FITFUTIIABLUT2-7T I Y DV OREDENBHMOFEH IOy FRRT
oo TNLOEMROMEE b ORHEREE k BEEEEK K, B OHEEHK, &
RidT=b DEFRAB, 44 CE LDy T ¢ TFOTIIABLU2TI Y VY
DRAEDENSIFINT A —F —BLTHEERICB LT F I VEEDORR TR 4-13 (2,
TFEVEROMEEE 414 ISR LT, -

T, FIVITUVIFNVEEGEND v-7TFUI57 5 ADOEFRFITBNTIE, BEEEL
Mok BTV ERAVNE R B LIRS R Y. BUBREREMY k, FBEAES (%5
T2 RS R K, 1 20% DIESEIC BT 100% DBA LD 2 BIEEAE ko
TVB LN DEDB, $72. F3I Y/ TAFVRAEAD2TI ) EY YV ORE T,
WA EEEE kI FI VEBICEBR LRI —EDMEER & 505, HAERBEEH k, 7755
TBREL ZB1DIMEAER K ITERELDICEIBLTAEMICH LI LFDLD LB,
—Ji. TT=V 1 TVEFVREEAND +~7F 9527 5 5 OREOHAT, WAREEK

-119-



FmE

k37 T2V ERICEL TIZT—ETH BV, HAREER k, 2520 % ZET 100 %
DEEDH1/TICETHRI L RAMEZ L D720, HAEH K, 1320% F=T 100 %
DEXDHBEHEORKEL LD DD DB, £z, 77F=V I TIVFVEAE~D 2
STIJEY TV VORETE, BT T2 VERBICBWTRE REEK k, B¥RE L, BiE
HEER kDN EL B2 DIEEER K 110~20% BV THRKER S L) 21E
MR L7z,

TTF=V | TVEFVEBEEND v 7TFO5 275682 TI JE) D VOREDOKEE
MK RHETB L, 100 % T VBB TRESER K A6 3L 7O
I LDIF)HBREVDY, 20% 7TV ERETEDOERZS 2D, 10% TF=VEE
KBWTCLEBREP YL T7HIEL 2-7IVE TV VOAFPREVEEER K, 2F7
DIEFLDPE, ENEIHLT, FIVITUVFVREEND v TFUIT 5L L 2-T
IVEY D VOREDHEAER K, 1L, BEEICL D LFEZDEIWNI L L HBET,
WEHFI VEBREKFELRVWEZEZDONS, ZOZ L, 7TF=VETERT =~
SEIEBVWTHESTFERTICBIT 27 7= VEERLOMEEBICL Y, A MFF &
DMHEEAFHIIN T EDIIH L, F I VETIET I VEEFRTOMELERIIHE
KNS NWZ EZ2BRT B COTToVELFIVEDEWI, 772 VEERINF
VEERALEDIRS v 2V SHEEARBNI L0, TR VERED 6-DT
JEEWRFIVIEED MDA IV EOKREF LY DEFERLT WD, L) EAKE
BELLT WD EEILNE (M4-15) o 10% 7 F=VEIIHLT2-7I 2 E) Y
YA E NIRRT B I, T LM ORI & R B %, IR L 4 R
FIFO 1:1 OMEME T Z ORMAS bEDFFEELED DD L%,

-120-



BmE

1.2

a) —e—10 % Thymine
1  —®—20 % Thymine
—O0—40 % Thymine
0.8
w 0.6
~—
e 0.4}
0.2+
o I | 1
0 0.5 1 1.5 2
[2-Aminopyridine] / 10-6M
0.3 .
b) —8—10 % Thymine
—4&— 20 % Thymine
—O0—40 % Thymine
0.2 - '
'u,
.
W 0.1F
o ] | |

0 1 2 3 4
[y -Butyrolactam] / 106 M

F4-11 FIL ] PAFVESESTEICHT S5 X MESHORE OB

@ﬁﬁ7Dvb
(@) 2-73I/EYTL, (b) y-FTFOAS T XL

-121-



X 4-12

1.5

t-17s-1

0.5

0.3
b)

0.2

t-1/s-1

0.1

—&— 10 % Adenine
—4A&—20 % Adenine
—O—40 % Adenine

L ]

i
0 0.5 1 1.5
[2-Aminopyridine] / 10-6M

2

—e&— 10 % Adenine
—aA— 20 % Adenine

—0—40 % Adenine o

[y -Butyrolactam] / 106 M

TFZL | PLEIVESESFREICHT 55 X MESHOWEDREFEE
031@1517’13 v bk

(a) 2-73X/

e, (b)) y-TFAST7 R L

-122-



FEME

8’2 Ix 1'Z 0oL
8L 9°¢ 8¢ orv
81 9z 8y 02 oyﬂ_ﬂ_“w
9°6 0°'g 8V | ol
€€ L9 [AX4 0
0gL 9¢'0 061 - | 001
081 9°¢ 09vy oY
HN
0LL 9g oy 0z _
N
09¢ L'¢ 0SS 1] 8
99 ‘ ¢l 6.0 0
- sO1 / 1-S 2-0L/ 1-S1-IN w01 / % /
1seny
9| y by JUSJUOD SUIWAY L

MEOBELILLHWIGEAEHOPE L — ¥ LA ELES A IEMOGENY YL SV E

-123-



EmE

1S - 640 St 001
0cl ¢S 0 9 orv
H
00€ AR g¢ 0z o~
¢S 'L LS . 0l
€e L9 cce 0
c6 ; G¢e €c 001
6L 9¢ , 0]] 0}

SHN_
0z 5g 08 0z ]
0ot Ll , 89 oL

99 Al 60 0
1-IN sOL / 1-S z-01/ 1-S1-N 0L / %/
e .- . 1seny)
'y Y ) JUSIUOD BUIUSPY

UROBEATLL S B IBAESWOP RS — ¥ CrELBES NI IEHOUSIIN YL vv2E

-124-



[X14-13

o)

20 40 60 80 100

k_1 / 3-1

<107

10
40 60 80 100

Thymine content / %

105 ] I I ]

0 20 40 60 80
Thymine content / %

FZXMESMOWEICE T IBNENT X -2 —SLUREERICRIET

FIVIBEOKRASEDIIR

a)2-73I/EUSLORBENDEBNFNT A —2—ICRIFTF I EEONR
b) y-7FOS 7 2 AORBEDENFENS A -2 —ICRIFTF I ERBOYR

c) 7 X MEEHDREERICRIETF I EEONR

-125-



a):;lHz l»rng

108

10°

Eﬂosfl / 1w; - 10° 0
; . ©
N :I // N 1-.-m
E | e O |
S | 52 <
- L™ x ¥
10 J107 ot 02
]
103 L 1 ] ] 103 10° I 1 1 03
0o 20 40 60 80 100 S 40 60 80 100

X 4-14

Adenine content / %

- Adenine content / %

108

K,/ M1

40 60
Adenine content / %

80

HZ MESHOREIZETBIEFIF/INST A —2—

TFZUBEEOREEEDIR

a)2-73I/EU T OREDENRENI A -2 —CRETT
b) y-7FOS IV RLDBEDEHREINT A~ —ICRIETT

c) ¥ XA MEEMDEESERICRIETT T = ‘/é;i@?il%

-126-

100

BIUOREERICRIET

FoEROHR
T EE



BmE

Hydrogen Bond

n Stacking

zy/z ’l"l
=
y/
\5

e Ve VN
P
M N NP
0" NN
7 MV N\ e
\| V

— ,
X 4-15 T7FZLHSFRICHS T 3BEAEEERD FEEAN

-127-



4-6 HDTHFEHBEELDLER

GFEFEE, AAFEGICETIERN NI A —F — 5 b LT, BEiREREIC
S GFORERRLZANVF—RIIOVWTDOERZBEBIHEFETH L, ThET,
SFIERTEIL. BEREFTONE D ICE RSN TWE, B, 5 FRED %
FIZBWTh, dA M —F A MNOMEEHAO AN —RICFH S NBED TR B,
PITAH T, ETRALRIEL (53 VBIUT oY) LREEEDE L
&Y (2-73I/EYVY, yTFUT S A, BEUT YY) OMOMERFEIIL -
F—RSTHEREICE ) AR o7,

Vavys 74 v oHBDOCASSIS VI R F—Ya Y kT, GFTTT AV
v 7 b QUANTA 4.0 ® CHARMmM 22 /152 W CHFHEREEZ B IR 072, #
OFERITe=1¢L, TEFNVF—F/Mbo7 Va1 X Al Adopted basis
Newton-Réphson (ABNR)EZHWZ, DFBITay Ly 7 ADEIFVF—IT,
BEIANE—, BAIRINVFE—, ALATZRIVF—. improper TR NVF—, 77V
ST = VRIINE = BELIVF— ORHTH B, ST HEHEORIZEM S
i WPAIBECEET AT, IV T VY 7 ADIRNVF—R/MEEB I %9 BT
i, EXONBZETOWHBErOR/MEEB IRV, BoNFHEEHEED) bR
b LR VE— BN S OHER REEMIEL Lize IY TV y 7 ABBZ AV E - DR

bk, kRO L) KBS TEDICLYBI ko7,

CIT,AERIVTILY s ABBRIANVE—, E, BLUE, 35 TABLIUSFBD
BMORREEIRIN T —, Eu3T0TALTTFBPLR2AVT VY 7 AOKKES
IANF—Thb, TITH, FHEZEKIET LD 1-2FVFIVBLITO-XF

VT FoV A MEE (2-73 7Y VY pTFUTLF A, BLUTZY V)

-128-



BmE

r&@ﬂ?fb?72%ﬁlﬁwﬁ~%ﬂﬁbto

F A5 1-AFNFIVERT A MBMOTY T Ly 4 ADBEEHEL, £ 4-6
KOQ-RAF VT TV ERT A MBMOAY TV Y 7 ADBEEREE T L. F77.
ENENDAY TV 7 ARBHET AN F— AE &, 4-4 TRNTKEFFEF ZH VI
100% DIGBRIEE BT TR E~ORAEERD RO 1A EB K, BITHHI A VX —
FUAG L EDIZFNEFNEK 45,6 10F Ll 2B, BHIANVF-ZLAG IT%R
&Y KRDIz,

AG =-RT InK, | (19)

1-AFVFI VI LTIR. FREBD 2-73 /Y IV E ¢ TFO5 7§ AETHA
REREE L, SRE LTEERSES L oS, T2 ViR—EARRATIATIRL
NiBEE o, MUTHARESLR2ICbEbLLT, 2-73I /Y vnay
TV IR TFUG I ILEDAY T Ly 7 AT AE T 5.1 keal /mol 2551 |
VTFRTIELEDAYTLY F ARTZ)VEDTINEHENRDLLZ NI LD
BBo COMMIE, F3I VESTEADY X MLAMORE B 5 EEI RV —%
b & {—%T2%, Thbb, FIVELTEHEINOFRES, FIVERELSX
NFFD A1 OHMBHAEREAKLLIZDDTHL LD, —FH, -AFNVTT=V
YDAVTVY 7 ADBREHEL, -7 I/ EYIVERTFUT s F AETEKRE
HE, T2V R—ERFERE L) ATR1-AFVFIVOHELRALTH 2D,
Watson-Crick ElD 7k E& 4 Tid7% ¢ Hoogsteen MO kFEkEE % L ofzo IV T Ly Y
AR IANE - 2273/ EY DV s y-7F0T5 258> 7= Y OJEICKE WL
W) FERIR O NI, T NIE100% T TS VESTENOREEBROERL KL &
Vo LALLASHEHITRLEZL I, 10% 7FoVvEFEGTFETIIEEER K, 132
FIIVYVY (AG=-10.4 keal /mol) > +7F T 2 4 A (AG=-9.2 keal /mol ) &

20, BHEERE—%T5, ThiT, 100% 77 VETEREAOT7 7= VFH+-OME

-129-



EHE

ERIZE D, S 2OBHTYyY7TFO5 2 5 ANBIEETEH, 10% 77 = VET
11 OMEVERE 25708 BE LB LT2-TIVEY I VO HEIHRELLD

DEZEZLNDB, LI oT, v+7Fu7 752 3EEHRELTOT 7= ViEETHS
BEELTWD Vw5,

-130-



FmE

€€ ¢Sl - 00°L -

*Ho
[O=o,
- L = Zf | \I,K\AW
8L €0°8 - €0°8 - ®, o
*Ho
: A!\
0€L L 0L | L'el- y .‘e:io
“O= _ N-2O%H
4O
0L jJow By jow [edy
s : saiN}oniis aige SO
By Bul Ld- = BV Iv 1NONAS ajgels 1SoN saxs|dwon
NJD

BHORUYF-FULTHHOEHO U WX CEHEE
2 - %ﬁ&Hﬁ\mNm\\\rﬁ\ﬂ@ﬁo‘uZ L3I EUWEX L YUSEICEIELELEYL SV E

-131-



SEmE

12 9g’L - 89 - e o
. N
| A vl Y
Ho M
N N
1S 126 L0°8 mws ks
. H
H N
2'6 €18 - 121 A
- _ i %zﬁz\Zl ofH
Y Z\I
H
-IN cOL (-jow jeoy (-lows jeoy
By Byulld-=HV F % wm..Eu:..ﬁ 9jqels SO soxajdwod
W20

| BHORVE-FULTHEOEHO UG QX T G5
2 —FAULTHHY LA ALACQRUEN Y LR ATLLAE L 6 YUGEG CEIEELLE o2

-132-



BmE

4-7 1EER

ARETIE, 7RE =N~ F—=Y 9MHz KERETFEZHWT, FIVEEBLIUTT T
S VEETRKEICHOHUREHES TR ENOBBIEREUH D 2-7 I ) Y T v,
VTFUT o FA, BIET7Z) YV OFHPSOWRERHZEHE L, FIVHESTE
Kﬁtfu\7%:7@%?»&LfmthTS/Euvyﬁﬁﬁ%KW%b\%3
VOEFNTHDFTFUT Y ¥ MdbE VEEST— R ERALOLEVEELD
BT =) Y L ABEOHEER LR b or, ZIEHLT, 772V HSTHE
KR LT, FIVOEFVDETFAT I FARTFZVYDEFNVD2-FIJEYY
V%T:UV;D%kéﬁﬁéﬁﬁ%%Ltoit\%@Eﬁﬁm7nﬁ$wA¢ﬁ®
EERPAT VI, L7222 T, BBRIEEOHMHHUAEEEFICL 25 FREIFIFAFIZB
TEBEI N WR b,

F72, FAMBECRZTHESFREGOBRELEEEOYHRIIOVTRE Lz, £
DFER. FIVIRTRZOEELH T VERFET, 2-7 I/ ¥V VUV BREITRAE L
72B, TTEVETEEEIIREMKEL, BEETHEy7FHEI 754 52-TIVE
VUV THAIPRERITT S LHET BEMIIH o7 LI2WFoT 7T=VREIZBW
Tm\ﬁW@7?:yﬁ§ﬁiﬁﬁEﬁmbfﬁb\%hﬁf}b%ﬁﬁm%@%&ﬁ
LTwaeEZ,

oI, FTFNEREC LIV BBELL S A NS TOMEEAZ ANV -2 AfED o
taca\%3yﬁ%mﬁwfmmme%37&%@%&@&&@%@?5%%%%t0
DEY, FIVRTRIZZ 11 TOMBHAKEEGICLIVOSTFRESBI b TS
ZEHbhol, —FH., THF=VHEEIBVWTIZ100% 7 7= VETOEREL 345D
2V 10% 77 = VETOERBEIIMNIET 25MEERL ole THIE, 100% 7
T VRIEBIT 25T REBIL, 7T VEESBENTHEAT A LICE DRI ST
WahhdkEZI,
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BEE

FAE TS EVEXLYILY J—ILEEEKEX bR
THIBHTRH
5-1 #5

BLEDPLEMETIE., FMH-HOFERE CHOTFRBIEIDZ L2 7RAF—/3—
=Y 9MHz KERITETFZHVTRL TEZ, =, FRTOIBRNALHIT, &,
ARESRS X MEAW 2 AVS FRESEHZED . ZLOEF L2 IR TREY,
A A M & B0FREIE, Fam o) BRRREEIIBIIA230TH), 0FEE
B LTCORBORHMNZELOB E 2 &2 E 2 5 L IFFITHERE Y,

INFE T, FREMRS X P POTFRBOMEIL, SAMLEWEBEELTHEICHE
W LD A NG FIBMY AT NG T & THL NI ABEAER RO LD X
B ERIT L7209 28R AERICEL Tz, T, BEERX hADF X NgF
DFEECEREOHH 2 FME 1T 5 72010, A ZHEC L VIFREFTEDLNTET W2,
ﬁﬂi i$ Barbour & 13, trans-9,10-Dihydroxy-9,10-dipheny|—9,10-dihyd‘roanthracene E
R 2 MCBBES NNV E VG TFOMEBE L BERSH (TC) (CL VAXLYA [
BElER A PNDT & b Y GFORM 5 DDOWAEDETIFE in situ TEFRIFIC L) #
BLTWEY (M51) o 77, BAFRZED%A LY 13, Ogura 5 DA L7 ==
TV NIz W)Y VEERA MR A ZONT Y ATHBERBEREFLICF ¥ X
FL. AVT7 4 FEEWR T XV BRFERD VAAEBRN 2 BERH2HEL TS (H
5-2) o

i Aoyama Hi3, 7Y SV ERLY VY ) —=vEF PRI AFIVED L9 7%
B SEARRT B &L WA SR N AT L LB B Z & & RV L,
COUHEEERDERA M 5" A MK 12 TH Y, BEES XRBHR (K5-3) 5.
TYRI2EVERVINY ) —VER POKBEDKERFEAY T —7ICE DFERE
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Ph OH
1
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@ Ae

0.8 b
¢ (b)
5 0.6 (@
@
204
[
o]
=
Wo.2

0.0 . , . .

0 5 10 15 20

t/min

X 5-1 trans-9,10-Dihydroxy-9,10-diphenyl-9,10-dihydroanthracene

FEZ EADOT 1 R OTRED 5 DRBERESE(LDOERY

(a) 44, (b) 48, (c) 69, and (d) 122 mmHg acetone, -25 C

(L. J. Barbour, M. R. Caira, and L. R. Nassimbeni, J. Chem. Soc. Perkin
Trans. 2,2321 (1993) &WEIH)

i’Lf::\‘—’in"/f —HIZH A N ZFD8K A b k@m‘(%ﬁ%k%ﬁ%@bétb@? 7
FNT = VAEMICE DBEINTVE I LD o TWAEY,

Elfkds 2 MEAWAOS R MEAWOLE ST S BT BET B 70101k, B b
LT A NPT 727 RARX PR TERITNRER S0, TOTVFIEVERLY
WY s MBS X DB SR MEAR AT £ o7 T RRX M i, FX b
2R, G, EHOVTASS b EAET 2T LATE, A—07X b ThHIL, B
K5 SR TR b LB Sk & FIAEE S 4 1 B R OBK X B S/ S — VA — T
B LB hoTEY, T0L S REKER MEAWIE, SEORDEE SRR
FIHEMIZELTWAEEZ LS, L L Aoyama bix, 7HRKFAFANDSF A b
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FLE

Host (protein model) Guest molecule

|
H2N—CHPh—CONH—CHPhCOZH AcNH—C—CO,Et

L-AcLeuOEt

(@)  Imprinting process

o Jﬁf‘r"ﬁ%
é?éﬁ&ﬁ %ﬁ&f

s

(b)  Molecular recognition

PTET _x.ﬂ?q;&
-'-n-'-&f 7

5-2 TJxZIWNGUINWNTIZNTYIUEIEKRA MIEDTI/BOXSIVERRE
DK BFIRTFIC & 5z

removal "H—Tj-f#*

inclusion

DEHMAPLOBALHEORRE, —EHHT7 REX M2 A FOBMERZSLL, €0
DEERZ NMREIET 5 L V) FETBEL TV, COFETR, BELA(LLUH
DENF 2T DIHRETH D, TITRETHE, 7V NFEHVERLI VY =
DEET RARA b 2 KGEFEEF LICERL, A ZRECBT 5547 Meghoa
B & D BB EHNICHIET 522 L T, BEOA D ZAATONTEREL
> (X 5-3) o
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Inclusion Complex Apo-Host

AF [ Hz

Guests
in Gas Phase

Apo-Host Casted QCM

Inclusion Complex

$Guest

Am

Time

EEE

5-3 KERRFEAWETRSEVER Ly —IVERE R b ESHH

52 NETORFRROBE
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BEB
5-2 EEGA

B_EHLBUEICL VT, B TERE~NOEFTLEWORELBRRL TV
AL N Ks‘%%ﬂﬁ%wﬁzfﬁf%ﬁté 5720, 9MHz D 7 KA —/N— b — VIKEFET
THWTE7, LAl RETHETAF v A N LZEEER PHRND T R NrF0

A3, %wgﬁgwtbﬁﬁﬁaﬁ%Hz@%ﬁﬁﬁm#%ﬁiné Lo T, &
Z TiE, QWﬁwﬁﬁﬁfﬂmLtozsﬁféh«tiok\QWhmﬁ Cir AP
ng OYVEH R EICHET 5 LiREIHOT1.05 HZ BT 2 2 LS D bR TV,

KEREFOEBEBETOT VY FFEVERLY VY ) —VEERZ FOT REA b
DY, FIL® OFEEBEZICLT, UTFOLI CBIhok. $F, ABRET
DEEMEHE % pyranha B TREY, AT VA, ElEL7Z. COKEREFOE
BELWLSAL7)—OT7 Y T7HYEALY VY =10 mg OEERTF IV 10 mL
Bz 2 ul 220 F v R N L7z, BRHE, REHELRHE L2 2 A, 2965 Hz ik
BHOWA. T bbb 2824 ng OEEHSBR S Wiz, BIETHLHERIFIVHFT
EZEFELTCNIE, 2000 ng DEEHENTHALDOT, BElS N2EEHINE, BEE R
A MCERBRZF VSRR b= FIF LTH 0 FRES N TRETFEICF YA SR
TWB T LR ERT bo KIC, COLBEREERIL LIKRBRETFE AT I ATH
Klﬂ\1mmmuT@ﬁET\MO~WOC@2%%%@Ltoﬁ@%\%ﬁﬁ%%
FHIET B L, BAOEIE L HE L T2055 Hz A LTHY . 1957 ng DEEHF iR
FLEFETHI LD bhol, 251, BETH HFRTFIVIVLESEEP BRI
BT, THREZ PSRBT LR TE L, E72, HOKRA FEDOT HERX FEELK
s FEHRT b WA % ik TER L 7=,

Cwm%%%%tﬁﬁﬁbtﬁﬁ7ﬁﬁzb«@ﬁ%fxb@&%wwﬁﬁﬁm
2-3-3 TRR7z2d D ERMBICFM 70 —R T, 25CIITBI % o7z,

Tz, EERARA N E L TOBEXRZI2 VI ESMONTW BYVEUKRTH BT b
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EhE

SO-XAFNVTYINSEVERALI VY ) — Vb i, BEBRIF VBRI ORETFLIC
Fr A b Lt ZOBAE. EEEEHICARL. EAOAPRET LICHECEET
A

BESEEDIR AR FIVOREIZE L. A-100 Spectrometer (BAREF) 2HWT, 7
KA A b 3mg ZEHER T F )V ORMBRIC 1 RHEIS L, T IKEEHRICIZZAHESR
B:&otoit\%xbe@577b?tVEXVva/—wumﬁkﬁ%Kﬁﬁ

SREERCITEATHE L, BT FVIid neat THERITIZ S ATHIRE L7
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5-3 RRLEE

EEZETORRMEL I T, lﬁlﬁiiﬁ@’\@&-ﬁﬁi@[&%d\ ﬁﬂ‘@%’ﬁﬁ?ﬁﬁwbi P )
i  BRICRAE T 2D Do TDL ) MR EMT 572010, & 2 TREKES
BIZELWERBETFANGTF, TODEXRVEY, Y7 uAFH v, BEBRIF IV, X F
WEIFNr hY2HWT, TY 52 VEALVY VY ) —VOEERT BEZ b HEAOR
ARBEPRE Lo GAERT X M0 25CTIIBIT 2 8HARE GARE) &, ~¥EY
T 95.2mmHg (5.13 MM ), ¥ 7 TAFH T 97.6 mmHg (5.25 mM ). EElE =5 LT
96.8 mmHg (5.22 mM ), XF NI F)NVF kT 90.4 mmHg (486 mM) TH5b,

5-3-1 7 X haEOREEIL

THREZ b 2ug 2EE LIKERBEFANGRMES X MF 2 IZIZRABIRETH S 5
MM (X FIFG b 486 mM) DIBEETE b L7z b X OEBROENE(E K
_54K%To%@l%wtx%WL%w#byﬁfxb@%%umkéﬁﬁmﬁ%mﬁ
BEIN, TERIRXA MIEESIRTHE I LFDP 5B (£0ZH, Am =885 ng, 782
ng) o BERTF VB L TR FVIF NS b Vid, BEhER b —FFa LT ooTa8
Ihizk ZIZ, FNEFN 894 ng B LU 731 ng DEBZEMFTRATNZOT, Ihb
DT A MMEAWIE, 5 mM OBEICBV TERSR b —0F I L TH ST
NTWBEEZLND, — i, RV EVBIVTYZ7a~AXFViE, 5mMOF R MNERE
TT7HRFRAMIENLEFNIING BLTB2ng LPBELLR o7z 2FD, ThHDF
A MEEHIZDEREIIBWTTREIAMNIBLEALBESRZNI LTDOI S, o
Ty COERT BEX MCEKREEHAA D55 X NP8 R0IcagEInb L %
bbb, T, YIUAFHVERVEYORERGEHIT N EDRNVI LI,
-t MEEHEIHTVEETRZWERbDNI S,
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=S
O=G
HO Host amount = 2 ug

OH

[Guest] = 5§ mM at 25 °C
O . — 0

N -200 ) @ @ 1200 4,
T o 2
~ -400 - n 1400
. & 5
ﬂq «

-600 - 600

-800 F 1800

0 20 40 60 80 100
| Time | sec

c.a ETRARR b 2000 ng ADEES R FOBEIC SV BRBHORIELL
[Guest] =5 mM (£ FIITFILF R AL 4.86 mM) ,25C
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5-3-2 O- XFIALRZX FhT7FOTADORE

BA MEEMOEEMETH S O- X FMMET ¥ FTEYEAL VLY ) =% 2ug ¥ v
Z b LI BRET~G 5 MM 05 2 MEEME S b L7z & X ORBMOBIEEL 5
5-5 [Z/RT o TDO- AFIWALRZ MEMKIZIE, LD A MEA®D 100 ng LT O
ELPBES W R h ol Thbb, FA MPEAEINE DI, kA MSFOKE
ENBELEMERIZL T EARE SN fze OKBER S PG TRLOKE
ARy b2k )BTRS B 0B ST VB, X T L AR
ETEBLEEZLND, ZOZLRFILS D XBERKMITCE I RL TR,

Host amount = 2 g

[Guest] =5 mM at 25 °C

\

“mmu“'rr'"“"“""'""'"'""""'"“"""'""""l"""lllllllllllmmnmnuum|||_|_|_|_|_|_ 0
-2001 1200
o))
T c
<-4001 0 ® 1400 <
L"S 0 (0] s
-600 - P )Lo N 1600
-800 |- 1800

I ]

0 20 40 60 80 100
Time / sec

X 5-5 O- xFIEAX FF7F+0OY 2000 ng ADFEY X FOREICH T B

IREN I DR o
[Guest] =5 mM (X FILIFIL4 k>3 4.86 mM) , 25C
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5-3-3 AIEEEDIR ANYT ML

RA N LS A NOHEMER % EHBET S 2010, RARS FVERHIELR, 77 b
SHEVERVI VY ) = VDTREX MIEEBRTFIVEZZAAD b0 S ¥ - #E R0
RARS MV &, ZRERORIMD R ARZ ML & b bICE 56 10RTo & A MUA
W HEM (@) DEFA I, 3300 cm™ E LD TH— FE—2 & LT, O-H MRS
RoNb, Thid, A& MALOGFHRAFEEGL LIKBRECL2IDEZEZLNS,
F 7z, 3500 cmMAHEICR S NB S E — 7 id, KEREEL TV O-H MEERE 7
BT&2%, —J5, BERRTF IV L DBESEED IR ARY M (b) Tl FTFRAESEEL
TVh O-HMAHEBIO 70 — FE— 2298 b EREMIC 70— FIELTBY . KE
FELTwiy O-HHMREEIIEEICHELTWE b2 b, /2, BRI TV
P (c) DI/BAIT 1720 em™ ICR S 72 C=0 H#EIEEI O ¥ — 7 13, BHEE b) ITBW»
T, 1700 em™ BB 7P LT B 2 &b b, —RIC, KEEAVHEESL T
(BERODE—7 HEBRAICY 7 N 52 LMORTV A, o<, Zhb
DIRARYZ PIVDFERIE, A Ml:é‘%@n@%}: SFA PN THAIBEBRIFVOI VAR
VA A EREELTABESNTVRAIILERLTVWE VLS, $/2, (@) KBWT
3040 cm™ IZF & B C-H (aromatic) {# #E#REI B & UF1590 cm™ IR 5 L 5 C=C
(aromatic) {#EIREL. ¥ 7= (c) I2B\T2980 cm™ 125, & 1% C-H (aliphatic) fEIEENS,
BHGHE (0) THLCEALLTWRWE &b, nen B £ UCH-m HE A OBIS
SBEEZLNE,

-146-



FEAE

3490 cm1
VO-H (non-HB)

=

© |b)

~

Q

O

c

©

i

= 3300 cm-!
E VO-H (HB)
4y}

-

(1]

et

-

71

N

3040 cm-!

VC-H (aromatic)
\3300 em-!
VO-H (HB)

2980 cm-
VC-H (aliphatic)

3040 cm™!
VC-H (aromatic)

2980 cm-1
VC-H (aliphatic)

HO OH
>
OO
=
HO! OH
1590 cm'1ﬁ
VC=C (aromatic)
HO OH
=
OO
<=
HO OH
A / 0

1700 cm-1
vVe=0 .

1590 cm-1
VC=C (aromatic)

1720 em-!
| | ‘e=o |
4000 3000 2000 1500
Wavenumber / cm-1
5-6 7L hSEVEIXLYILY . —VEEEAZ MBS (a). BifkZ b CEFRR

T FJL & D'TIESEE (b)), BEBRT FILER (¢) D IR ANRT MV
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5-3-4 X NIIEICHTBHRZ PEEFENE

EART A MEAWDEEER R P OREDH B WERHADELHLIRE L TWEDHE A
A7, KERETEOTREIX M EBERFEHEEZAZ, 57 IKEEELLET REA
FE% 500 ~ 3000 ng ICE L &R/ L&D, 5mM DFERT A MEAYMOREEZ R o
BEER T F IV E A FNVIF VT M Vid, TORRXPEOFHBICBNT, XX MEOWEINE
t%KfXFW%iﬁEﬁ%KEML\ﬁK\$Zh%—ﬁ%ﬁﬁtfxbiﬁ¥ﬁ@
BERTWBIEDbPoT2, SO EIE, TNLDF A MFFIERT REX FOA
BICETRALTRELTVAILERL T WA, —H, NVEVRV7IAFT VIR
RAPEICHEBEEIBEACREIRI S S, ZR—EOHEL 2T L0, ThbHD
FAMNIEEARR FORBEICOARE L TWDEEEZ LD,

1500 l

\ « <@
<o

1000 [~ - o

g) \ o |}
=~ /U\/
A
&
q .
500 A 1
\
‘J:J [:] *
. , .
0 . .| R 4% °
0 1000 2000 3000 | ¥
Ho o Host Amount [ n
=) °
<>
HO OH

K 5-7 S@FX MNIBICHTDTREX NEEFY ((Guest] =5 mM, 25TC)
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BARE

5-3-5 #X MIEICHTBILSX MEREKEMETOIT Y v IR

KIZ, TRERAPNDEET A NRE BT 5 BEREN. T 2bblRESRME W
N7z, H5-8 27 A& & 2000 ng 14 55X MEEMD 25 CITHBITHRAESR
BERT o NVEVEVIUANFFVRIRELEEDICHLREESENLLS, €20=
EFEFEIAENZ DD DB, FNITH L, BERIFNVERAFNVIF VT P Y THIBE
L TREEIIRELSEIL Lz AFNIZF VT P VORESITEEICH L TER
PR R LI, BRI FVORAERIE 25 M HEZBIEIC LT, Bk Y/
A FRIOEEFRRER) , RAP—FFIIH LTI A o0&/ LETREME % -
770 VTEA FOBREREMRIZ, NEFSOEYOBEGEEOBREREETLILAMLNT
w%iﬂﬂkfxbﬁ%%T5KOhf%W%K$xbM@%%ﬁ%ﬁLf?x%ﬁ
EELPTRBLEERADNIERT, TOAF Yy FRREIFETNT VD, DF D,
.%@1%W®77b?&VEXVVWVJ~WE¢7ﬁ$XF«@%%mTDX?U7
ITHBEVRD, TNRBELL, KBECBVCIMRL S VLT FFZ FOEH
WCLDHEL T2y, 25mMEL EDRBEICR B E S A MNGFIZE D) BEEEA b D
RN A RES AT, L) AESED ) 2 k2 ELoNnD (159) o

KT, BRI FIVICHEEDEM LI AF VETHABERAFVBLI T F VR
AFNVDOEERT BEANNDORECBE L7, BERAFNVBEIT O EF VBRAF VD
25@KBH%%%%%E(%N%E)u\%h?h\m&GmWM(ﬁij)Biﬁ
81.6 mmHg (440 mM) TH 5, B 510 ICF A MEE 44 mMIZBIT BT REX b+
2000 ng ~DOFEER T TV, BEERA TV, 70 €4 VERA F IV OREDRERELZIRT -
COBEIIBNT, YA MOBEINPLT SEEERTIF NV >HEBAFIV> Tut ViR
AFVERY, TAFVOBEIEULT VSIS DT, X NI R
ﬁ§fﬂﬂf:o | |
B 5-11 22 X7 VBT X MEAMD 25 T2 BT 5 BFANERE F TOREFRR L RT,
MR F VLY 7 FRIOWESFRME L2 D SR =0T LTH ZSFoaET
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HO OH
> '
@ == @ Host amount = 2 g
HO OH

1000
800

(@)

D 600

—

£

S 400
200

- [Guest] / mM

X 5-8 77:RAKX b 2000 ng (T 3452 MESHORBEZERIE (25 C)

High conc.
Low conc. Guest

Structure Change Inclusion

M 5-9 PHREIIMDFXNGFEICHIZT7OIFY v ISR OERAFETE
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HO OH
=
Host amount = 2 ug
HO OH

[Guest] = 4.4 mM at 25°C
0 0
-200F 200 |
¥ 400 a00 2
S~ ~—
w, B
~ -600F o o - 600 <
-800} @ 800
I l 1 | 1000
0 50 100 150 200
time/s

X 5-10 Efx7KAKZX b 2000 ng NOIXFIVEET X FORBICH TS
IREBOEIFEIL [Guest] = 4.4 mM, 25C

B E R BDITH L, AFNVEF—DD% VEEERX FIViZ, RRICY 7EA FRIORE
SRR &k o 7oAt HBIORRR AR AR E %2 1, B R P ST LTHESTORE
TIRZBA L o7 (BREE., THTAETTS ng T, SHOTEAET 1127 ng T
%) o FNITH L., BERRTZF VOMERMATH S SO Ed YBRA FIVIZEBFANRE T &
5 44mM T TOERET200ng BET TORELIEI ST, B 2igEKEEE
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@ § @ Host amount‘= 2ug

1200

1000

800

600

Am/ ng

400 |

200

0 |

[Guest] / mM

5-11 7HKX k2000 ng T 3T XFMES R FORBEFRE (25C)

RL72,

FURFY vy IHBOKEEOESVEREDL 5—20FFEL LT, Hll 70y M
ﬂ%hﬁV%ﬂo:ﬂm\ﬁmowx5u$xbHth%G@%%%ﬁ&jiﬁvw
%ﬁKﬂ@n%Km%Ték%it&%@\Eﬁfuvb(ﬁm)fbéo

_ _[HG]
Ko = [H] [G]®

(20)
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log (yZ)=nlog[G] +n logK, @)

ZZT, YIZBIMEE (Am/Am,,) TH D, n i HIEREE W, Ko REzZ RT3
GRA—F—Thb, M512 ICFHERRZF NV, BEBRA FUBITAFVNIFVI N VOT
RAZ N 2000 ng ~NDEEICBIT B Hill 79y M ERT XAFINVIF VT b rOBE
FHAEAE Lo &) LA, BERRT FV & ARBICAR b —5F 1 LC AT 4
BEISNDLEZTHE LR, EOFZ MEAHOHIl 7ay P BIRITEREE T 272,
COBEHOEEHS S Hll hEn LR 2LHEEAEHKERDZZDDEHRKS51 ITRT,
BTAN OFEEEBKIEENIEED L2 WA, HREME FT HIl fREn IEEERTTF
VAR LY AFNVIFNVT P Y D26 BIUBBRAF VO30 LIL~KERMEE
Bof, DED, BBRIFVOREFEA MEEERESEXLPLAHINTHBT L
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