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Abetract - The reaction of C6F18CH2CH2GH with the protected glucose la in the usual Kcenigs-Knorr condi- 
tions yields the orthoester 3a as the major product (64%)instead of the expected glucoside 5a. The reaction is 
normal again when the hydrocarbon “screentf between the RF chain and the hydroxyl group is longer, as in 4. 
Compounds 4-6 after deacetylation display strong surface activity without causing hemolysis. 

Achieving improved mastery over the characteristics and properties of fluorocarbon emulsions 

destined to serve as injectable 02-carriers1 requires specifically designed surfactants2. These need to 

be perfluoroalkylated in order to better bind to the fluorocarbon phase and assure increased emulsion 

stability. The biocompatibility requirement suggests the use of neutral polar heads derived from essentially 

atoxic natural products such as sugars and related polyols 3. Several new families of monodisperse surfac- 

tants are now being developed along these lines, among which are glycosides of the common and inexpensive 

mono- and disaccharides, glucose, galactose and maltose. 

But when the usually efficacious, well-established K&&s-Knorr reaction4 was applied to the properly 

protected glucose la and 2-(P-hexyltethanol 2, it was found that the major product isolated (64%) was 

the orthoester 3a5 instead of the expected B-glucoside 5a (less than 10% by HPLC in the crude product). 

1~ and 15C NMR show that the 2-(F-hexyl)-ethoxy group is in exo orientatfon697: 
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This result most probably reflects the low nucleophilicity of C6F&H$H2OH, and means that the 

-CH2CH2- segment is insufficient to isolate the hydroxyl group from the perfluoroalkyl chain. Indeed, 

when the substrate lb was allowed to react in the same conditions with 11-(F-hexyl)-lo-undecenol, the 

reaction proceeded normally, the 13-glucoside 4@ being isolated in 72% yield. Another, easier procedure 

was then used for preparing the orthoesters 8a,c,g,10 in 70-80% yield. 

The conversion of the 1,2_orthoesters 8a,c into glycosides 5a,c + 6a,c was achieved by refluxing 

them in CH5NO2 with catalytic amounts of HgBr2 16. This conventional procedure is usually highly stereo- 
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specific, to yield the I,%-trans glycoside 4. This was found not to be the case here, where a 4:6 mixture 

of the u and 8 anomers was obtained. A similar exception was reported with a series of P-chlorinated 

ethanolsll. The o and 8 anomers were separated by chromatography on silica or recrystallizationl2. 

Finally the products were deacetylated, giving 4’-6’, by stirring in a MeOH:Et3N:H20 (2:l:l) solution13t14. 

Some among the new perfluoroalkylated glycosides display strong surface activity15; their solutions 

resist sterilization at 121°C and are not affected by the presence of oxygen at this temperature, and a 100 g/l 

solution in 9%0 NaCl of 21-(F-hexyl)-ethyl-D-maltopyranoside was not hemolytic. Further evaluation of their 

biocompatibility and of their effectiveness in stabilizing fluorocarbon emulsions is underway. 

Although the desired glycosides could be synthesized, this work illustrates again the specific 

perturbations induced by perfluoroalkylated chains, and shows that the commonly used -CH2CH2- screen 

is not always sufficient to avoid them. 

REFERENCES AND NOTES 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

J.G. RIESS and M. LE BLANC, Pure Appl. Chem. 54, 2383 (1982); J.G. RIESS, J. Chim. Phys. 84, 
1119 (1987); J.G. RIESS, Curr. Surg., in the press. 

J.G. RIBS, Proc. Intl. Symp. Artif. Blood Substitutes (Bari, Italy, June 19871, de Stasio, de Venuto 
and Lancierei, eds., Publ. Servicio de ImmunoematologIa e Transfusione, Bari, 1987, p. 135-166. 

J.G. RIESS, J. GREINER, M. LE BLANC Y.S. LIN, A. MANFREDI, S. PACE, C. VARESCON and L. ZARIF, 
Actualit& de Chimie Therapeutique, 15 dme Serie, 247 (19881, ed. Sot. Chim. Thkrap. Paris. 

A.F. BOCHKOV and G.E. ZAIKOV, “Chemistry of the 0-glycosidic bond. Formation and Cleavage”, 
Pergamon, New York, 1979. 

In a typical experiment, 8.11 g of 2_(F-hexyll-ethanol reacting with 8.37 g of la in dry CHC13 or Et 0 
in the presence of Ag2C03 (4 g), 12 (270 mg) and CaSO4 or 4 A molecular sieves gave, after 2IO treatment 
and chromatography, 9.1 g (64%) of 3a: m.p. = 108-9°C (hexane:diisopropyl ether), lo lD23 = +21.7O 
(c 1.2 CHC13). 

5.71 ppm (H-l, d, 512 = 5.2 Hz), 1.73 ppm (CH3 orthoester, sl; 97.1 ppm (C-l), 121.3 ppm (quaternary Cl. 

a) A.S. PERLIN, Can. J. Chem. 41, 399 (1963); b) R.U. LEMIEUX and A.R. MORGAN, Can. J. Chem. 
43, 2199 (1965); c) D.S.K. TSUI and P.A.J. GORIN, Carbohydr. Res. 144,137 (1985). 

Allowing 40.3 mmol of lb, 40.3 mmol of ll-(F-hexyll-lo-undecenol and 51.4 mmol of Ag2C03 to react 
together in CHCl3 gave, after chromatography (hexane:AcOEt l:ll, 34.3 g (72%) of 4b; F = 69-70°C; 
13C NMR : 100.3 ppm (C-l), 95.5 ppm (C-1’). 

la (20 mmol), 2-(F-hexyl)-ethanol (41 mmol) and 2,6-lutidine (4 ml) afforded after treatmentll and 
recrystallization from hexane:diisopropyl ether, 11 g (79%) of 3a. In the same way, 3~ was obtained 
by chromatography in 66% yield as a viscous liquid : la lD24 = +40.4O (c 2.3 CHC13). 

N.K. KOCHETKOV, A.J. KHORLIN and A.F. BOCHKOV, Tetrahedron 23,693 (19671. 

P.J. GAREGG and I. KVARNSTROM, Acta Chem. Stand. 30B, 655 (1976). 

Chromatography (CHC13:AcOEt 6:l) afforded 5a + 6a in 63% yield. Recrystallization (diisopropyl ether) 
gave 39% Of pure 5a Im.p.= 98-9’C, la(D 23 = -6.2O (c 2.1 CHC1311; chromatography (diisopropyl ether) 
of the filtrate yielded 14% of pure 6a 1m.p. = 62-3OC, IaID 23 = +73.70 (C 1.0 cHci3)I. Chromatography 
of crude 5c + 6c (diisopropyl ether) gave 50% of 5c Iviscous, 1a1D21 = -1.9’ (c 1.3 CHC1311 and 20% 
of 6c, la(D21 = +82.4’ (c 1.2 CHC13)I. 

P. ROSEVEAR, T. VAN AKEN, J. BAXTER and S. FERGUSON-MILLER, Biochem., 19, 4108 (19801. 

2’-(F-hexyll-ethyl-D-glucopyranoside : 6-anomer m.p. = 145OC, lalD24 = -14.4” (c 1, MeOH), 104.7 ppm 
(C-l); a-anomer m.p. = 56OC, IaID = +65.6’ (c 1, MeOH), 100.8 ppm (C-1). 2’_(F-hexyll-ethyl-D- 
galactopyranoside : 6-anomer m.p. = 77’C, IaID 23 = -3.50 (c 1.1, MeOH), 105.2 ppm (C-11; a-anomer 
m.p. : 80°C, IaID = +74.8O (c 2.2, MeOH), 100.9 ppm (C-l). Ill-(F-hexyll-lOI-undecenyl-B-D-maltoside : 
m.p. = 115-40°C (softening), 104.3 ppm (C-l), 102.9 ppm (C-1’). 

For example, ys (mN.ml kO.3 at 20°C) = 24.1 , vi/F-decalin = 2.8 for 4’b (0.1 g solubilized in a 1 g/l 
aqueous solution of Pluronic F-68). 

Acknowledgments : We wish to thank the CNRS and ATTA for support. 

(Received In France 29 February 1988)’ 


