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Abstract: A general and convenient method for preparing altrosides from 2,3-manno-epoxides is 
described and as the application, 2~S),3A(R)-/3-Cyclodex~in which has an altroside as the constituent 
was prepared and assigntithe altroside part has ‘C4 conformation predominanlly. 

In the previous paper,2 we described that formation of altrosides is rather rare and limited to the mono- 

saccharide systems in the reaction of 2,3-manno-epoxides with alkaline water and that, in the oligosaccharide 

systems, regardless of whether the system is cyclic or linear, the altroside formation is minor or negligible and 

the predominant reaction is the ether formation between the manno-epoxide part and the adjacent glucoside part. 

In this teport, we describe a general and convenient method for preparing the altrosides selectively. This 

simple method includes tefluxing a solution of the epoxide in distilled water. Furthermore, we describe its 

application for converting a glucoside unit to an altroside unit in P-cyclodextrin system. 
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byproducts (7 and unidentified compounds). Therefore, the formation of 10 requires the presence of both 

proton and hydroxide anion in the aqueous solution. 

By %I-, 1H, 1H-1E-l COW, 13C-IH COW and lD- and 2D-HOHAHA NMR spectra, proton-signals 

of the altrose part of 10 were assigned (Fig. 1A). It is internsting to note that intiuction of one ala&de into 

the cycladexain caused unequivalency of the. glucose units in the lH NMR spectrum. The coupling constant 

(J1,2 = 6.6 Hz) of the altrose part is very different from that of a-D-altropyranose (3.3Hzj.g demonstrating 

that the predominant conformation of the &rose part in 10 is 1C.4 (17s) rather than 4C1 (17b) which is 

somewhat prefer& in the case of a-D-altropyranose. Since 3-modified ahrose parts in other altro-p-CD 

lO;R=OH 
ll;R=N, 
12;R=I 
13;R = SPh 
14; R = NH(CH2)2NH2 
15; R = NH2 
16; R = SCH2Ph 

17a (‘Cq) 17b PC,, 18 

Fig. 1. 1H (500 MHz, A) and I3C (125 MHz, 8) NMR Spectra of Altro-P-CD 10 in D20. 
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derivatives (11 - 14,1° 15,11 and 1612) have also predominantly the IC4 conformations, the main reason for 

lC4 must be attributed to a hydrogen bond of 2*-OH (the &rose part) with @-OH (the adjacent glucose part) 

as shown in 18. Such a hydrogen bonding is not possible in the 4CI conformer where &OH is axial. Thus, 

the small energy difference between the two conformations in &D&rose may produce conformational 

diffmnce beween in the monosaccharide state and in the cycloolig~ac&ride state. 

Change of the cavity shape arising from conformational change of the glucose part of cyclodextrins cannot 

be induced by the guest-biting because of the large energy difference between the two conformers of u-D- 

glucose (2.4 KcaVmol for 4Cl and 6.55 K&m01 for ‘C4 )9 and the imterglucosyl hydrogen bonding between 

~-OHS and ~-OHS. On the other hand, the altro-PCD 10 can change potentially its cavity shape when it binds 

an appropriate guest moleaule. 
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