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Structural Analysis of Macromolecular Ionophore
Conformation of 2,5-anhydro-D-glucitol derivative from NMR spectral analysis
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Abstract

For the purpose of analysis for the structure of macromolecular ionophore, a model compound,
namely 2,5-anhydro-34-di-O-ethyl-1,6-di-O-methyl-D-glucitol (3) which was derived from D-mannitol, was
synthesized. This paper deals with the spectral analysis of the model compound in 1H and 13C NMR
with 2D techniques. The conformational analysis of the model compound suggested that the conforma-
tion was an envelope-type (E-type).

The structure of macromolecular ionophore consisted the repeating unit of the model compound
was estimated by the conformers were connected. A helical structure formed, therefore, the oxygens
as binding sites converge in the interior side of the helix. The macromolecular ionophore formed the
helical conformers and is able to bind guests of widely varying size in the helical cavity.
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2. 3 EFIELEMOER
(1) 2,5-7>EFKFO-3,4-2-0-TFJL-D-F 1L
Ph=L (2) DA
FA7Z A2 (100mL) (21%1.74g (10.0
mmoL) A#l, 40mL ®KZEMZ T, 7HEE~Y
AFVIRAIY—F—THBLEVLMBGERR L
72o COBWNLKERETICEEL, 51T
vE E Zua RV A THRBEE L TKkEBREL
2o BoHNIWMAE, BEBRzF L E 4V TRE L
ThVa—L (51) EEEAWELTATILIOY
NS T7 4 —THRRL
Bonomki, BErE EREHTIR X

RZ MV, NMRARZ pPLIZEY 2THBT &
FREFR L 720 INE0.87 g, UNEK39.5%, Rq1fH0.51,
IR (#fE#:) 3400 (OH) , 2980, 2940, 2890 (v,
C-H) , 1110, 1075, 1050 (v, C-0-C)
em . 'H-NMR (300 MHz, CDCly) 64.10 (q,
BJH.J’H_2=4.5HZ, 3]]_1.2,[.[_3=4.5HZ, H—Z) s
3.95 (dd, *Jy.2m.3=495Hz ¥y n.4=25Hz,
H-3), 349, 3.68 (dq, /i =7 Hz, H-7), 3.55, 3.605
(da, Juic=7 Hz, H-8), 3.115 (s, -OH), 1.213
(t, Jpie=7.05Hz, CHsCH,-) ppm.3C-NMR
(75 MHz, CDCl3) 6 84.9053 (C-3) , 83.7406
(C-5), 83.2436 (C-4) , 80.3299 (C-2) , 65.7388,
65.7236 (CH3CHy-) , 62.9351 (C-6) , 61.8804
(C-1) , 15.656, 15.517 (CHsCHy-) ppm.
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RZMVIZEYDITHALILZHALL, E
0.39 g, IUF48.04%, RfE0.69, IR (ififEE:)
2960, 2910, 2875, 2800 (v, C-H) , 1105 (v,
C-0-C) cm™.'H-NMR (300 MHz, CDCls)
54.115 (H-2) , 3.926 (dt, *Jp.4p.5=36Hz
3us.m6= 6 Hz, HB), 3774 (dd, *Jp.047.5=4.05
Hz, *Ju3m4=1.35Hz, H-3) , 3.714 (dd,
erama =1.05Hz, gy g.5=3.45Hz, H-4) ,
3.526 (d, *Jp.51.60=6Hz, H-6a) , 3.482 (d,
3ir.5m.65=6Hz, H-6b) , 3.388, 3.384 (s,
-OCH3), 1.206,1.196 (t, J,;. =6.9 Hz, CHsCH5-)
ppm. *C-NMR (75 MHz, CDCl3) 6 84.560(C-4),
83.331 (C-3) , 82.515 (C-5) , 79.951 (C-2) ,
73.395 (C-6) , 70.997 (C-1), 65.329 (CHsCHy-) ,
59.403, 59.373 (CH30-) , 15.607, 15.580
(CH3CH2_) ppm.
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Fig. 1 Partial HMQC (‘H-Detected Multiple
Quantum Coherence Spectrum) spectrum of
2,5-anhydro-3,4-di-0-ethyl-1,6-di-O-methyl-
D-glucitol (3).
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Fig. 2 Partial 'H-J resolved spectrum of 2,5-
anhydro-3,4-di-0-ethyl-1,6-di-O-methyl-D-
glucitol (3).
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Fig. 3 Conformational Structure of 2,5-anhydro-
3,4-di-0-ethyl-1,6-di-O-methyl-p-glucitol (3).
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Fig. 4 Stereo view of the macromolecular

ionophore consisted the envelope-type confor-
mer of 2,5-anhydre-3,4-di-0-ethyl-D-glucitol

units.
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