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Abzbacl: Mono-, di-, and tri-6-O-sulfonylated cycloinulohexaoaes were prepamd 
and tegioc~misuy of di- and ui-sulfonates was determined by tbe extended Klkner 
method. 

Cycloinulobexaose w abbreviated as CF-6 (cyclofmactan-6)] is a /J-(2- 1 )-linked cyclohexaose of 

fructofuranose. This compound is an interesting molecule hecause it is produad from inulin by cycloinulo- 

oligosaccharide fiuctanotransferase2 and has a chiral18-crown-6 ~tructttte.~~~ Its chemical modification should 

he investigated to apply the unique structure for constructing artificial enzymes o~rtceptors. However, them is 

only one example fcr chemically modified (X-6; per-C-methylamd (Y-6.5 Sulfonylation of hydroxyls of C!F- 

6 is important since the hydroxyls should be activated usually before their modification. We describe here 

sulfonylation on the primary hydroxyls of CF-6 and structure de termination of the regiochemical isomers. 

To a solution of CF-6 (200 mg, 2.06 x IO-4 mol) in pyridine (20 mL) was added 2-napluhalenesulfonyl 

chloride(117mg,5.16x1O-4mol)andtbemactionmixturewasstirredatroomtemperatmefor 4Omin.After 

water was adde4 the mixture was concentrated in vacua and the residue was dissolved in 20% aqueous 

MeOH. The solution was analyzed by reversed-phase HPLC (ODS 8OI’M. TOSOH) (Figure 1A). The mixture 

was chromatographed on a teversedqhase column (Lobar column Kp 18, Merck) to give l(36.0 mg, 15.1%). 

2 (8.5 mg, 3.1%), a mixture of 3 and 4, and a mixture (5.1 mg) of!!-8. The compounds 3 (7.1 mg. 2.6%) 

and 4 (5.2 mg, 1.9%) were isolated from the mixture by reversed-phase preparative HPLC (Cosmosil lOC18, 

Waters). 

Their fast-atom-bombardment (FAB) mass spectra showed that 1 was a monosulfonate and 2-4 wete di- 

sulfouates. The 13C NMK signal at 8 74.8 in tbe case of 1 demonstrated the sulfonylation on 6-OH (Fig. 

2A).6 This is reasonable result because sulfonylation with sulfonyl chlotide iu pyrid& occurs selectively on a 

primary hydroxyl. While two H-l signals around 6 8.0 for 2-naphthalenesulfonyl moieties were observed in 

the cases of 3 (Fig. 2C!) and 4 (Fig. 2D), only one was observed around 8 8.5 with 2 (Fig. 2B). This suggests 

that 2 has C2 symmetry, therefore, is 6A,6D-bis[0-(2’-naphtbalenesulfonyl)]-CF-6. However, the st.mctum 

ofothertwocanuotbedetermlnedonthebasisofthespectmldata. 

We apply our extended K&uer method7 to elucidate the regiocbemical structure of 2-4 as shown below. 

The compounds S-8 wtn isolated by HPLC (Polyamine, YMC) from the mixture (Fig. 1B). Their FAB mass 

spectra showed that they were the tri-sulfonates. On the basis of the extended K&ner method for &termining 

the mgiochemical structure absolutely, the regiochemistry oftbe trisulfonates were t&ted to the mgiochemisuy 

of the disulfonates (Scheme 1). According to the Scheme 1, additional sulfonylation of the SA,6B-, 6A,6C-, or 

gA$D- disulfonate should give tluee @@,6C-, 6A@,6D-, and 6A,6B&risulfonates), four 
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Fig. 1. HFLC sepadm of l-8. A, Reversed-phase HPLC of the reaction mixture obtained by 

the reaction of CF-6 with 2-napbthalenesulfonyl chloride with gradient elution from 10% (30 mL) 

to 6096 (30 mL) aqueous CH3CN solution; flow rate, 1 .O mIJmin. B; HPLC of the mixture of 

trisulfonates 5-8 with gradient elution from CH$N/n-ROH/H20 (6V30/10, v/v/v) to 

CH3CN/n-ROH/H20 (4OI3ODO); flow rate, 1 .O mUmin. 

(6’%@,6c-, t+,#@-, 6’%%@-, and6“!6?@- hisulfonates),ortwo (6A,6B,~-and6’%B.63_ 
trisulfonatcs) products, respectively. As expccte4 additional 2-naphthaknesulfonylatjon of 2,3, and 4 gave 

two (5 and 6), four (S-S), and three (5,6. and 8) trisulfonates. respectively. Therefox& 2.3. and 4 = 

&,@-, 6A,6c-, and 6A,gB-bis[O-(2’-naphthalenesulfonyl)]~CF-6, ncspcctively. Furthermore, 56.7, and 

8 are assigned as 6A@,@- (or 6A&?&-), 6A@,@- (or 6%6%@-), bA,6%% and 6A@,6c- 
rris[O-(2’-naphtbalenesulfonyl)]-(J-6, respectively. 

Now the mono-, di- and tri-sulfonylated CF-6s of known structums am available for a wide variety of 

uses; their sulfonyl g”ups can be easily converted to other groups including functional groups. 
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Scheme 1. Preparation and s aucme-duennmation of mono-, di-, and tri-sulfonatcs 



Fig.2. NMR spua of I (A, D20>, 2 (B, D20 + CD3CN), 3 (c, ~20 + CD$N), 
and 4 @, &O + CD3CN) 
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