HR T 2R TR % Vol. 38 No. 1 (2015)

BRIKA VY~V b —R (7 BrTFALNTY)

PR

NEE BT R

85

Doyt & i

s Es E=r

Molecular properties and molecular structure of a-(1,6)-cycloisomaltoses

Shoji Fujiwara'Kaito Ozawa > Toshiaki Narusawa - Keiko Takahashi *

The chemistry of large ring molecules has been very much part and parcel of the
development of supramolecular chemistry. Cyclodextrins (CyDs) are typical cyclic oligosaccharide.
Cyclodextrans (CIs) are also naturally occurring a-(1,6)-linked cyclic isomaltooligosaccharides,
consisting of seven to seventeen glucopyranosyl residues. Three secondary hydroxy groups are
situated on one of the edges of the ring, whereas no hydroxy group is placed on the other edge. To
indicate the structural characterization of Cls comparing with CyDs, NMR spectroscopy; 'H, 13C
NMR and relaxation measurement were studied. Owing to the presence of C6 methylene groups and
the absence of hydrogen bonding belt, CIs have high water solubility and flexible ring structure. We
also indicate direct evidence that Cls include Congo red molecules.
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Figure 2. 500MHz 'H NMR spectra of CIs, CyDs and D-glucose in D,0.
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Figure 3. 125MHz *C NMR spectra of CI-10 and a-CyD in D,0.
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Figure 4. COSY spectrum of CI-10.
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Figure 5. C-H COSY spectrum of CI-10.
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Table 1. 7;(H) of cyclicoligosaccharides.
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Figure 4. Dependency of 7; of CI-10 on temperature.

Table 2. T; (C) of cyclicoligosaccharides.

Y L/ms Av.
C1 Cc2 Cc3 Cc4 5 Cc6

Cl-7 185.766 174.115 182.355 171.652 167.685 96.075 162.9
ppm 74368 i OO 78088 HIEE9IAE K9.85) 65.67
a-CyD 181.671 219.787 204.339 204.391 204.339 118.965 188.9
ppm 100420 72.495 =71615 = 80313 ==/1 685 60.89
p-CyD 174.756 188.041 180.958 174.148 174.726 107.608  166.7
ppm 1015180 72710 71706 807585 71429 59845
v-CyD 166.115 181.053 182.942 178232 178.611 100.994  164.7

ppm S AR LS 80.05 71.398  59.845
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Figure?. Structure of B-CyD (bottom) and CI-7 (upper)
Table 3. Dipole moment values of CI calculated by MOPAC.

D/debey
CI-7 6.994
CI-8 10.251
CI-9 9.699
CI-10 13.302
CI-11 13.561
CI-12 12.791
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Figure 8-1. Top view molecular drawings of CI-7, 8, 9,10,11 and 12 by MOPAC.
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Figure 8-2. Side view molecular drawings of CI-7, 8, 9,10,11 and 12 by MOPAC.
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Figure 9 Molecular structure of Congo red.
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Figure 10. Induced CD in the presence of CI.
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