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Pdu3uKo-XuMH4YeCKHe CBOMCTBA

*XOpo1I0 PACTBOPUMBI B BO/Ie, MAJIOPACTBOPUMBI B
HENMOJIIPHbIX OPraHUYECKUX PACTBOPUTEJISAX.

*YCTOMYMBLI B IEJIOYHBIX PACTBOPAX, A
v
rUAPOJIU3YIOTCSA B KHCJIBIX PacTBOpPAX. o Al %H
H ho :
—_C HO HO b

Table 1. Some Physicochemical Properties of the Cyclodextrins

cyclodextrin

property a B Y ref
no. glucose units 6 7 8
empirical formula (anhydrous) CasHgoO30 Cs2H70035 CasHgoO1s0
mol wt (anhydrous) 972.85 1134.99 1297.14
cavity length, A 8 8 8 26
cavity diameter, A (approx) ~5.2 ~6.6 ~8.4 26
an, deg +150.5 +162.0 +177.4 8
heat capacity (anhyd solid), J mol ! K™! 1153 1342 1568 27
heat capacity (infinite diln), J mol™! K1 1431 1783 2070 27
pKa (257) 12:33 12.20 12.08 28, 29
AH (ionization), kcal mol™! 8.36 9.98 11.22 28, 29
AS® (ionization), cal mol™! K1 —28.3 —22.4 -17.6 28, 29
solubility (water, 25°), mol L1 0.1211 0.0163 0.168 30
AH (solution), kcal mol™! 7.67 8.31 7.73 30
AS® (solution), cal mol™! K1 13.82 11.72 14.72 30

a Mole fraction standard state.
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Figure 1. 'H NMR spectra (400 MHz) of 8-CyD at 298 K:
(a) in D2O and (b) in DMSO-d. —0OH-+--OH- = _OH...O=S(CH,))2
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Table 1. '"H NMR Chemical Shifts, o (ppm), of C—H

Protons in Unsubstituted CyD’s in D;0 and in

DMSO-dg?
H-1 H:=2 H-3 H-4 H:=5 H-6a.b
1,0
a-CyD? 4.60 3.19 D 3.08 3.39 3.44
B-CyDP 4.68 3.26 3.58 3.19 3.47 3.49
v-CyD 4.53 3.08 3.35 3.00 3.26 30
DMSO-d;
a-CyD 4.79 3.29 3.78 3.40 3.59 3.65
B-CyD 4.82 3.29 3.64 3.34 3.599 3.64
v-CyD 4.89 3.32 3.65 3.36 3.56 3.65

2 From ref 27 unless noted otherwise. ® From ref 32.
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Moaudpuranus MUKJIOACKCTPUHOB

IHepsuunbie OH rpynnsi 0oJiee
PEAKIHOHHOCIIOCOOHBI.
IIpoBeaeHo: aJIKWIMpPOBaHUE,
AMJIMPOBAHUE, TAJIOTEHUPOBAHUE,
BBeAeHue (GochOopHBIX OCTATKOB,
TO3WJIMPOBAHHUE.

B03M0KHO MOHO- M OJIM3aMellleHUE.
Pa3jieneHue NpoayKToOB peakuu ¢ MCIOJIb30BAHUEM
KUJIKOCTHOM XpoMmarorpaduu.
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Moaudpuranus MUKJIOACKCTPUHOB

tal (b)

Figure 12. Structure of a naphthoyl- and dibenzyl-
substituted S-CyD 4 with time averaged symmetric con-
‘ormation (a) and an unsymmetrical conformation (b).
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KoMmIuiexkcooOpa3zoBaHue HUKJIOACKCTPUHOB
C OPraHMYeCKUMHU MOJIEKYJIaMU

Table 4. Binding Constants of Nitrophenols and

Nitrophenolates with o-Cyclodextrin?*

Substrate K,,/M?! Substrate K,,/M?
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Table 5. Binding Constants for a-Cyclodextrin

Complexes with Substrates Containing the
trans-Cinnamoyl Group'’

substrate Ky, M1 Kz M1
cinnamic acid 2260 60
cinnamate ion 110 15
3.9-dimethoxycinnamic acid 1965
benzalacetone 105

(@l &) Na)

N bt

methyl cinnamate 1200
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NMR Studies of Cyclodextrins
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Figure 22. 2D ROESY spectrum of the complex between
a-CyD and p-iodophenolate (in D20, pD = 10.4: relaxation
delay 2 s, spinlock time 300 ms, spinlock field 4 kHz).
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KoMiuiekcooOpa3oBaHue HUKJIOAEKCTPUHOB

Figure 11. Photoswitchable stilbene rotaxane 4 and localization
of the ring by NOE measurements. Strengths of the NOEs are given
by the heights of the columns. (Reprinted with permission from
ref 121. Copyright 2002 Wiley-VCH.)
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C OPra"HnvdyCcCKuMHU MOJICKY/IaMHA
H OH
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Figure 23. Intermolecular ROESY cross-peaks of com-
plexes between cyclodextrins and ANS (++, strong: +,
moderate; others, absent).!!
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Figure 4. Complex stability constants K'g upon inclusion complexation of
hosts 1-2 with various guest molecules at 25 °C in aqueous solution. G1,
cyclohexanol: G2. cyclohexane carboxylic acid: G3, cyclohexane acetic
acid; G4, sodium cyclohexane carboxylate: G35, potassium cyclohexane
carboxylate.
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Figure 30. Allosteric interaction between double-stranded DNA, an anthryl unit I attached to -CyD, and adamantanol
as guest G. (Reprinted with permission from ref 289. Copyright 1995 American Chemical Society.)



IHonumep, conep:xamui CD

Figure 16. Alternating a- and 5-CD supramolecular polymer. (Reprinted with permission from ref 137. Copyright 2004 American Chemical
Society.)



Table 3. Characterization of CD Channel Inclusion Compounds of Linear Polymers®

polymer A (A% CD D Gexp (theor Nep ref
oligoethylene 18.3 (Ve 1.2 3 3.1 8 149
poly(oxyethylene) 215 B 1.4 2 2 113 150—152
poly(oxyethylene) 296215 y 1.0 | 1.0 40 148
poly(oxytrimethylene) ® 1.6 1.6 22 153
poly(oxytetramethylene) 17.6 o 1.5 12 19 154
nylon-6 17.9 o 1.2 0.9 155, 156
nylon-11 17.3 o 1.2 0.5 0.5 32 142, 143
poly(2-oxypropylene) 245 B 0.9 2 2.1 35 157, 158
oligotetrafluoroethylene 27.1 B 1.0 3.1 159
(CF>—CF>,—0—CF>), [J) 1.3 1.6 15 160
poly(perfluoro-2-oxypropylene) y 2 2.1 3 160
polyisobutene 41.2 y 0 3 3.1 15 161, 162
polymethylvinyl ether 41.3 y 1.0 3 31 115 163

@ Apol = cross-sectional area of polymer: & = space-filling quotient: gexp = stoichiometry quotient, polymer/CD: Nep = maximum number of
threaded CD rings observed.
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Peaknuu, nporexkarouiue B mojgocrtu L1 /1

Figure 44. Stoppering of a pseudopolyrotaxane by photochemical
[2+2] cycloaddition between the polymer and a co-included
monomer.2%
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Figure 12. Changes in the fluorescence of an azobenzene rotaxanc
(F30s = emission at 395 nm: Fsyp = emission at 520 nm) along
with irradiation time. Light sources of 360 and 430 nm were
alternated every 2 min. (Reprinted with permission from ref 124.
Copyright 2004 American Chemical Society.)
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FIGURE 4. Azobenzene-capped f-cyclodextrin: regulation of inclu-
sion complex formation by photoisomerization of the azobenzene
group.'®
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Peaknuu, nporexkarouiue B mojgocrtu L1 /1

Scheme 1. Step-by-Step Representation of the CD-Catalyzed m-Nitophenylacetate Hydrolysis (carried out
in buffered aqueous solution, pH 9—12 usually)?

O

Y

Q

O

O,N (OH).4 (OH)q3

(i) (ii) (iii)
@ (#) Trapping of the substrate through the secondary face entrance. (/1) nucleophilic attack of a CD-alkoxide followed by the expulsion
of the nitrophenolate fragment, (iii) regeneration of the CD-alkoxide after nucleophilic hydroxide attack on the CD- acetyl group.



Peaknuu, nporexkarouiue B mojgocrtu L1 /1

Peakuuu CyobcTpar YckopeHue
f'maponus acpupos PeHunoBbIe 3hUpbl 300
f'maponus amuaos MeHnUMNNUHLI 89
PacwenneHue hocdartoB Ouapunmetundocdarbl 66
HekapbokcunupoBaHue LimaHoaueTaTbl 44
Peakuuu OQunbca-Anbaepa LiuknoneHtagueH+0yTeH 14

PeakIMOHHASI CIOCOOHOCTH HE KOPPEJHPYET € MPOYHOCTHIO

kKoMILiekca. Heo0xoamma HanooJiee BLITOIHAA
MPOCTPAHCTBEHHAs1 OpUeHTalus cyocTpara 1 3P PeKTHHOro

MPOTEKAHUSA PeaKLMH.
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Figure 25. Complex between f-cyclodextrin—heptanaphthoate CDNA and the merocynanine laser dye DCM-OH.!66
(Reprinted with permission from ref 166. Copyright 1996 American Chemical Society.)



Hexoropbie npumepsbl npumenenus 111

*Ucnoiab3oBanue B xpoMarorpaguu 1Jist pasaeieHUus

OPraHUYeCKUX MOJIEKYJI (aMI/IHOKI/ICJIOTbI).

IlpuMeHeHue JJIsl CO3IaHMA HOBBIX HOCHTE/Ied B apUHHOU
xpoMarorpaguu.



Hexoropsbie npumepsl npuMmenenus 111

KommiexkcooopazoBanue ¢ 111 mo3Bosisier

*YBEJIUYUTHh PACTBOPUMOCTh OPraHUYEeCKHUX COCAMHEHUH B BOJIE,
(anmuparnyeckue KUCJIA0ThI - 1-20 pa3);

*U3MEHUTD JUCCOUMALIUIO MOJICKY.JI
(KOHCTAHBbI KUCJIOTHOCTH (PEHOJI0B, OPATHUYCCKHUX KUCJIOT);

*U3MEHHUTD PEAOKC-IIOTCHI[MAJ;

*UBMEHUTD P PUIHKO-XMMHUUYECKUX XaPAKTEPUCTUK
(boropusnueckue, CreKTpajbHbIEC);

*u3MeHUTh K]l CIeKTPbI ONTHYECKH AKTUBHBIX BElIECTB;
YMHBIIUTD JIETY4eCTh COCAMHECHUS
(YMeHbIIeHUE MOTEePh NPU XPAHCHUU JIETYYHUX MacCeJ).



Hexoropsbie npumepsl npuMmenenus 111

Kommiexkcooopazoanue ¢ II/I mo3Bosisier MmoanpuuupoBaTb
*PEaKIUOHHYI0 CIIOCOOHOCTH OPraHUYeCKUX COCAMHEeHUI

(HUTPOIVIMIErUH HE 1eTOHUPYeT;

TOPMOKEHHE PA3JI0KEHUS MePEeKUCei;

YCKOpPEHHE CKOPOCTH JeKAPOOKCUIUPOBAHUSA AETOYKCYCHBIX KUCJIOT);
*IKPAHUPOBAHME MOJIOKEHUH B APOMATHYECKOM si/Ipe IJIA 3aMellleHus,
*COBMECTHOE KOMILIEKCOOOPA30BAHME PEAreHTOB YCKOPSET

PeaKIUI0 MEKIY HUMM,

*KOMILIEKCO00pa30BaHMe YMEHbIIAeT YYyBCTBUTEJIbHOCTH K CBETY, TEILIY

U NPUCYTCTBHUIO KUCJIOPOAA.



Hexoropsbie npumepsl npuMmenenus 111

eKancyaupoBanue OMOJOIrHYeCKH AKTUBHBIX COCITMHECHUM
*YCKOPEHM S NMPOLECCOB MEPEHOCA B OPraHu3Me,
IPOJIOHTMPOBAHHOIO AEHCTBHA JIEKAPCTBEHHBIX NpPeEnaparos,
*/1JIfl 3ALUTHI OT BHEMIHUX (haKTOPOB
( YCTOMYMBOCTH K OKHCJIEHUI0 BUTaMUMHA D, nmpocTarjiaHAnHOB);
eco31aHue 0oJ1ee YI00OHBIX JIEKAPCTBEHHBbIX (opMm .



