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The solubilisation and transport of hydrophobic drugs can be readily performed using inclusion in B- 

cyclodextrin * @CD). Such systems however, do not possess the capability for molecuhu recognition within 

the otganism and in comquence the dmg delivery is not targeted at a specific site. As glycoconjugates 2 play a 

caltral role in cellular Ecognition, BL) well as bacterial and viral adhesion, coupling of sac&ride antennae to the 

fLcyclodextrin is a key step in the use of inclusion compounds as vectored carriers of pharmacologically active 

molecules. Recent work has focused on the direct coupling of carbohydrate groups onto the prhnary hydroxyl 

group of the cyclodextrin.3 The incorporation of such receptor-bound systems into the cell membrane may 
prove sterically dif&ult and to avoid the problems of such rigid pivots we have used the flexible Q spacer of 

Len&& to link the sac&ride antenna to the cyclodextrin. In this communication, we describe the synthesis 

of a novel glycoconjugate” derivative of Bcyclodextdn, its NMR characterization and the retention, by this 

derivative, of the ability to inch&and soltilii active molecules. 

The B-N-glycosidic linkage 5~6 appears to be particularly important in large number of natural 

glycocoqiugates: membrane glycoprotdns, globulins and blood plasma proteins.’ The model B-cyclodextrin- 

based system incorporating such a linkage was synthesized as shown in Fire 1. 

The reaction of 2,3,4,6-tetra-O-acct-~-D-glucopyran~yl isothiocyanate 8 1 with a sliisht excess of 

monomethyl nonanedicarboxyhtte 2 in the pnsence of 0.1 molar equivalent of Methylamine in dry toluene at 

* Glycoconjugates are detined as saccharides bound to a carrier, generally lipids or proteins, in the 

case we consider the cyciodextrin to be an aglycone molecular transport system. 
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room temperature during 3 days produces the g-glucosylamide 3 as a glass in 46 % yield, after 

&romatographic sepamtial (ehlau tohlate/acetone, 91). 

Deacetylation and de-esterification wete carried out by stirring in methanolic sodium hydroxide ( 1M ) 

for 4 hours to yield the sodium salt of the acid 4. The free acid 4 was reletuted by a simple neutralisation.The g- 

cyclodextrin model system 6 was synthesixed by condensation of 4 (1.2 mmol) with mono 6-amino fi- 

cyclodextrin 5 in N,N-dimethylformamide (DMF) at 15’C using dicyclohexylcarbodiimide/l- 

hydromtriaxole hydrate (DCCXIOBT) as coupling teagents. Column c hranatosraphy using as eluent n- 

butanol/ ethanol/water, ( 5:4:3 ) allows isolation of the pure f3-cyclodextrin derivative 6 in 49% yield- 

The NMR analysis of 3 (COSY ,RCT) shows the retention of the &anomeric form with II- 1 as a triplet 

( J I-D-H2= 9.6Hx; J ID-NH= 9.6I-Ix ), and a clear distinction in the nonanedioic chain between protons a to 

the amide and ester Rmctions. A detailed analysis of the III NMR spectra of 6, carried out in DMSO-d6 and 

D20 11 has allowed asrdgmnent of the glucosamide antenna signals, the anomeric proton H- 1 appearing in 

DMSO-d6 as a triplet at 4.7 ppm, H-2 at 3.05 ppm and H-3 at 3.15 ppm. For systems in which strong 

interactions occur between the g-cyclodextrin ring and a group linked to the primary face, considerable 

pert&&r of the axial symmetry occurs and there exists strong pertubation of the anomeric H- 1 proton signals, 

leading in extreme cases, such as the auto-inch&d mono-6-phenyhtlanylamino fLcyclodextrin derivatives, to 

the observation of 7 doublets for these protons.9 In contrast for 6 the anomeric protons H- 1 ate observed as a 
single non-perturbated doublet; this, coupled with the lack of spectral change between DMSO-d6 and D20, 

allows us to propose a stntcture in which there is no interaction between the antenna and the g-cyclodextrin 

host. 

The enhancement of the sohrbility of @zyclodextrin ( 19g.l.l) by substitution with 0- and S-glucosyl 

residues has been repotted,3 with the g-anomers having generally much lower sohtbihties (S-g, 3Og.P1) than 

the a-anomers ( S-a, 43Og.V1; O-a, 9708.1.1). These differences are probably explained by different 

orientations of the glycosidic group with regard to the solvent. We have observed for the g-NHCO- 

hydrocarbon spacer linked 6, an enhanced solubility of 2OOg.P1, intermediate between the two cases, as the 

lipid spacer chain-water interactions will disfavour solubilisation. This sohrbihsation suppotts a conformation of 

the carbohydrate antemm in which it may interact freely with the external environment. 

In view of the above, 6 should retain the inclusion properties of g-cyclodextrin coupled with increased 

transport capacities. To test this, we investigated the interaction with nicardipine, a anti-hypertensive drug, 

inchudon of which has already been observed with 2,6-dimethyl-g-cyclodextrin. Comparison of the 1~ NMR 

specttum of 7 in D20 and that obtained in the presence of 6 (1:2 ), shows upfield shifts (0.2 ppm ) of the 

~ignala arising from the nitro-phenyl groups of 7, an effect typical for inclusion in the cavity. There is also a 

considerable gain in sohtbility with respect to the 2,6- dimethyl-&cyclodextrin complex. 10 

In view of the above results 6 may represent a model for a new series of g-cyclodextrin derivatives 

possibly capable of vectoring active molecules, which would have enhanced transport properties coupled with 

possible molecular recognition functions and a flexible pivot to allow cellular incotporation.We are currently 

developping other B-cyclodextrin derivatives possessing biologically active sac&ride antennae. 
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ll)Cheniul~~eiul&~:NMR~(200MHzfa1H): 

2,3,4.6-tetra-O-acetyI-l-N-(8-methoxyurbonyloctueJ1)-~-D-~copfruooJlui~ 3. (CDCl3): lH: 6.25 (lH.d, 

J =9.6Hx, NH), 5.28 ( 1H. t, H-3, JH_3_H_2 ‘JH.3_H_4‘9.6HZ), 5.21 (lH,t, H-l, JH_l.&2-9.6HZ), 3.64 ( 3H, s, OCH3), 2.27 

(2H, t. H a to ester), 2.15 ( ZH, m, H a to amide). M 0.59 ( toiwne-ecetone 9~3). 1-N-(8-octanoylb6-D- 

glncopyranoeylamide 4, ( DIMSOd ):*H: 8.6 ( lH, d, J =9.6Hz, NH ), 5.1 ( 4H, brd, OH ), 4.6 ( lH, 1. H-l ), 2.05 ( 4H, t, 

2 CH2 a TO C-O ). Hygroscopic. 

bfi $ Mono 6-( l-ocwoyl-B-D-glocopyranoeylamido) ~mi=o-6-dqoy-B-cyclodestdn 6, R 2*(D SO-d6): lHz 8.2 

(lH,d,NHglc.),8.05 (lH,brd, NH), 5.8-5.6(14H, m,OH-2andOH-3~CD),4.9(lH,d,OH-3glc.),~~(~~d,H-l &Q>),4.7 

( lH, t, H-l .&.), 4.45 (6H, m. OH-6 B-CD), 3.7-3.2 ( H-5, H-4, H-3, H-6,6’ &CD ), 3.15 ( lH, H-3 gk.), 3.05 ( lH, m, H-2 

glc.), 2.1 ( 4H, t, CH2 a to C-O ), 1.3 ( 4H, kd, CH2 @ TO C-O ), 1.0 ( 6H, brd, 3CH2 ). Rfz 0.3 ( n-butenol-etbaool-water 

5:4:3).m.p~.=250”C.(a)g20,+ !340. _,_____ 

*RCT2 k the double relay conelation trend= expai& 
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