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38, 3%_giamino-33,3%-dideoxy-(2%s), (2%s), (3%R), (3%R) -q-
cyclodextrins (X = B, X = C, and X = D) were prepared from the
reactions of 2A,3A;2X,3X—dianhydro—(2AS),(2XS)-d—cyclodextrins

with aqueous ammonia.

Bifunctional cyclodextrins have attracted much attention since they are
better (more sophisticated) artificial enzymes or receptors than monofunctional
cyclodextrins.1) These bifunctionalizations have been limited to the primary
hydroxyl side of cyclodextrin, because regiospecific activation (sulfonylation)
of the primary hydroxyl groups has been extensively studied to give the starting
materials for the bifunctional cyclodextrins.z)

Since fB-cyclodextrin having a pyridoxamine moiety on its secondary hydroxyl
side showed quite different chiral recognition from that on its primary hydroxyl
side in the transamination reaction,3) it must be valuable to prepare cyclo-
dextrin derivatives which have two functional groups at given positions on the
secondary hydroxyl side. However, there has not been any study on regiospecific
preparation of such cyclodextrin derivatives. The reason is that there has not
existed any reliable method for regiospecific activation of two secondary
hydroxyl groups.

Recently, we developed an effective method for specific preparation of 2-0-
arenesulfonyl—4'6) or 2A,2X—di—0-(arenesulfonyl)-aLcyclodextrins (X = B, X =,
and X = D)5) and their conversion to the corresponding mannoepoxides 1a-d.5)  we
describe here for the first time regiospecific preparation of o-cyclodextrin
derivatives which have two amino groups on the secondary hydroxyl side. First,
specific reaction of 2A,3A—anhydro-(2AS)—d-cyclodextrin 1a with aqueous ammo-
nia’) and secondarily, its application to regiospecific diamination of the
diepoxides 1b-c are described in this report.

A solution of 2A,3A—anhydro-(ZAS)-cyclodextrin 1a (50 mg) in 28% aqueous
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ammonia (1 mL) was kept at 60 °C for 24 n8) ana concentrated in vacuo to give a
product 2a (48 mg, 98%). The silica gel TLC which was developed with HZO/
CH3C02C2H5/n—C3H7OH (5/7/7 v/v/v) showed one spot at Rg¢ 0.13 and complete disap-
pearance of the starting material (Rg 0.16). The spot staining with ninhydrin
followed by that with a sugar-detection reagentg) showed that 2a was an amino-
sugar. By treatment with 2,4-dinitrofluorobenzene, 2a was converted to the 2,4-
dinitroaniline derivative whose reverse-phase HPLC demonstrated that the reac-
tion of 1a with ammonia gave only one product. The fast-atom-bombardment mass
spectrum of 2a showed the corresponding molecular ions at m/z 972 (M + H*) and
994 (M + Na*). The 'H NMR and '3C NMR spectra are shown in Fig. 1 (A and A'),
where the absorptions of the aminosugar part was assigned with the aid of the
cosy 'H NMR spectrum. The COSY spectrum demonstrated that 2a was 3A—amino-3A—
deoxy—(ZAS),(3AR)-M-cyclodextrin. The 1H,1H-coupling constants of the altr-
osamine moiety of 2a, J1,2 (6.9 Hz), J2,3 (10.5 Hz), and J3'4 (3.7 Hz) showed

that the altrosamine moiety had a 1C4 conformation.10)

Similarly, 3%,3%-diamino-3%,3%-dideoxy-(2%s),(2%s),(3%R),(3%¥R)-a-cyclo-
dextrins 2b (X = B, 65.9 mg, 85%), 2c (X = C, 55.6 mg, 77%), and 24 (X = D,
27.2 mg, 82%) were prepared from the corresponding dimannoepoxides 1b (75 mg),
1c (70 mg), and 14 (32 mg), respectively.11) Their fast-atom-bombardment mass
spectra and 13c NMR and 'H NMR spectra (Fig. 1) confirmed their structures.
While the NMR spectra of 2b and 2c ( Fig. 1, B, B', C, and C') demonstrate that
two altrosamine moieties in 2b or 2c are spectrally different from one another,
the spectra of 24 (Fig. 1, D and D') shows two equivalent altrosamine moieties
reconfirming that 2d is a symmetric compound, i. e. the A,D isomer. A 1C4
conformation of each altrosamine moiety in 2d is deduced from the coupling
constants J1,2 (7.0 Hz), J2,3 (11.4 Hz), and J3,4 (2.2 Hz) of equivalent two
H-1's and two H-3's.70) The cyclodextrin derivative 2b (J, ,2 = 5.9 and 7.3 Hz,
J2,3 = 10.3 and 10.4 Hz, and J3,4 = 2.9 and 2.8 Hz) or 2c (J1'2 = 5.5 Hz and 5.5
Hz, J2,3 = 10.1 and 9.3 Hz, and J3,4 = 3.5 and 3.9 Hz) possesses nonequivalent
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altrosamine moieties which have also 1C4 conformations.10)
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Fig. 1. 'H NMR (400 MHz) and '3 C NMR (100 MHz) spectra of 2a
(A and A') in D,0 and 'H NMR (500 MHz) and '3 NMR (125 MHz) of
2b (B and B'), 2c (C and C'), and 24 (D and D') in Me,S0-d¢-D,0.
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These cyclic diaminooligosaccharides will be starting materials for some
artificial enzymes or receptors which need two functional groups at the given
positions.

We are indebted to Japan Maize Products Co. Ltd. for a generous gift of o-

cyclodextrin.
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