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I-Deoxy-1-halogena-D-fructoses are of potential interest as active-site-directed 
alkylating agents for enzymes and membrane carriers. Several haloketones recently 
prepared as substrate-analogue alkylating agents for enzymes, such as the haloacetol 
phosphates’ and bromopyruvic acid’ , are too reactive, and react non-specifically 
with thiol groups away from the active site. The tendency of l-deoxy-l-halogeno-o- 
fructoses to exist in the ring form may be expected to mask the reactivity of these 

haloketones until they are adsorbed onto an enzyme active-site in the keto form. 
This note describes the preparation of 1-deoxy-1-fluoro-, 1-chloro-1-deoxy-, and 
I-bromo-1-deoxy-D-fructose, and preliminary tests of these compounds as substrates 
and inactivators of hexokinase and sorbitol dehydrogenase. Brain3 and yeast4 hexo- 
kinase are considered to utilise the furanoid form of D-fructose as substrate, whereas 
sorbitol dehydrogenase must be expected to use the acyclic form of D-fructose. 

Richardson’ has pointed out that the hexulopyranose I-sulphonates should be 
resistant to nucleophilic attack by ionic reagents because of the dipolar interaction 
of the ring and anomeric oxygen bonds with the transition-state dipole. As predicted, 
2,3:4,5-di-O-isopropylidene-l-O-methanesulphonyl-8-D-fructopyranose (1) offered 
resistance to attack by halide ions, but a slow reaction was observed in N,N-dimethyl- 
formamide at 144O. The reaction was most successful with chloride ion, the reaction 
with tetrabutylammonium fluoride was very slow, and the yield of bromo sugar was 
Iimited even when pyridine was added to the reaction mixture to minimize acid- 
catalysed decomposition. After chromatographic separation of the halogenated 
compounds from 
removed and the 
chromatography. 

unchanged starting material, the isopropylidene groups were 
syrupy I-deoxy-1-halogenofructoses further purified by paper 

Me2C-0 Me&-O OR 

1 X=OMs 3X=Br 5 R=H 

2 x=ci 4X=F 6 R=MS 

Carbohyd. Res., 25 (1972) 511-515 









NO-l-B 515 

the other substrates. After 30-min incubation with the deoxyhalogenofructoses, 
D-fructose (Lomb, 0.5 ml) was added. The rate of acid production was identical to 
that in the absence of the halogenated sugars. 

Tests for substrate activity with sorbitol dehydrogenase. - 8Om~ D-Fructose 
(0.2 ml), or I-deoxy-D-fructose or the deoxyhalogenofructoses, 1%~ NASH 
(0.05 ml), and 0.2~ Tris-chloride buffer (pH 7.4,2.9 ml) were placed in a cuvette and 
balanced, in a Unicam SP 1800 at 25”, against a similar cuvette from which the sugar 
had been omitted. Sorbitol dehydrogenase (Boehringer) (0.05 ml, 10 pg of enzyme 
protein) was added to each cuvette and the Merence in absorption was measured. 
The rate of oxidation of NADH was 6.4 nmoles/min with D-fructose as the substrate. 
l-Deoxy-D-fructose (0.015 nmole/min) and l-deoxy-I-fluoro-D-fructose (0.007 nmole/ 
min) gave an extremely slow reaction. This could have been due to traces of impurity. 
Both 1-chloro-l-deoxy- and 1-bromo-1-deoxy-D-fructose were inactive at fust, but 
slowly an oxidation was observed, after -2 h the rate of oxidation had reached 
0.7 nmole/min for the chloro compound; after 30 min the rate had reached 6.0 nmoles/ 
tin for the bromo compound. This oxidation was ascribed to the formation of 
fructose from the halogenated fructoses at this pH. For the bromo compound, this 
was conikmed by paper chromatography. 

Tests for inhibition and inactivation of sorbitoi dehpirogenase. - 80x11~ 1-Deoxy- 

D-fructose or the deoxyhalogenofructoses were incubated with NADH, buffer, and 
enzyme, as described above, and 8Omhl D-fructose (0.2 ml) was added. The rate of 
NADH oxidation was the same both in the presence and absence of the fructose 
derivatives. When the enzyme was iucubated in the presence of 5mhI l-chloro-l-deoxy- 
D-fIUCtOSe for 30 min in the absence of NADH, there was no inactivation. When it was 
incubated with 5mpn bromopyruvic acid for 30 min at 25”, the enzyme was inactivated 
completely. 

ACKNOWLEDGMENT 

We thank the Science Research Council for support. 

REFERENCES 

1 F. C. HARmdAN, Biochemistry, 9 (1970) 1783 
2 J. E. G. BARNETT, G. RASWL, AND D. L. CO-A, Biochem. J., 125 (1971) 275. 
3 A. SOLS, AND R. K. CRANE, J. Biol. Chem., 210 (1954) 581. 
4 A. GOITXHALK, Biochem. J., 41 (1947) 478. 
5 A. C. RI CHARDSON, Curbohyd. Rex, 10 (1969) 395. 
6 C. R. HAYLOCK, L. D. MELTON, K. N. SLESSOR, AND A. S. TRACEY, Carbohyd. Res., 16 (1971) 375. 
7 R. F. BRADY, Jr., Carbohyd. Res., 15 (1970) 35. 
8 G. HRWXE, AND M. BAUTZE, Chem. Ber., 88 (1955) 62. 
9 E. J. MCDONALD, Curbohyd. Res., 5 (1967) 106. 

Curbohyd. Res., 25 (1972) 511-515 


