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Abstract: The diastereo- and enantioselective synthesis of deoxy- and dideoxysugars is 
demonstrated using the protected dihydroxyacetone derivative 8 as a Cphuilding block in 

combination with the SAUP-IRAMP-hydrazone method. 

The antibiotic and cytostatic activity of carbohydrates is well knownt. as well as the fact that the trans- 
formation of healthy cells to cancer cells is accompanied by a significant change in the carbohydrate structure on 
the cell surface*. Antibiotics, such as Rifamycin S 3, Amphotericin B4 and PalytoxinS. containing various 
deoxysugar fragments have recently been isolated and synthesized. In addition deoxysugars have recently been 
found to play an important role not only in cell-adhesion processes such as the inflammatory response in 
infections, but also in the reperfusion tissue injuries that often occur after organ transplant&. Furthermore, it 
has recently been demonstrated that these deoxysugars am located on various cancer cells suggesting that they 
also play an important role in the metastasis of human cancer7. Thus the urgency for efficient diastereo- and 
enantioselective de nova-syntheses of deoxysugars for the use as anti-inflammatory or antitumor drugs is 
increasingly high*. 

We recently reported the asymmetric synthesis of a,a’-disubstituted, C&symmetric ketones by using 

alkyl halides as electrophiles in SAMP/-RAMP-hydrazone alkylations9. Starting from readily available 1,3- 

dioxan-5-one (8)ln. we have now extended this highly stereoselective a,a’-double alkylation technique to the 
synthesis of Cs-, Q-, CT- and Q-derivatives of the natural and unnatural ketoses 1-7. In addition, a method 
to synthesize the corresponding polyols is described. 

4-Deoxy-L(-)-sorbose 1,5-Didwxy-D(-);xylo- 5-LhXy-L(-)4hrC0- 1.2-Anhydm-3,9di&oxy-D- 
J-hcptulosc 3-pullulose guloJ-nonulosc 

4-Dcoxy-D(-)-fructose 1,5-Didcoxy-L-arubit~~- 6.7-Anhydm- 1,5dideoxy-L- 
3-hepulosc or&w-fhcptulosc 
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Sekrr 1. a) 1 equiv. SAMP, toluene, 110°C ulb; b) 1.1 e$dv. t-BuLi, m, -78% 1% 
c) 1.1 equiv. MeI. -95% lb; d) 1 .l equk. ClCH@Ba. -95 , lh; e) 4. CH&. -78°C. 

d$W=%% 15 

fkhme 2. a) I&, WC (10%). MeOH, lh, .%9b; b) 3N HCl. MeoH, 0% >95+. 
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Table 1. Yields‘and de-Jee-Values of Protected Deoxysugars la-la. 

Compound structurea Y icldb 
(%I 

[alD23 

la 

28 

3a 

4a 

5a 

6a 

7a 

59 89 298 

wi 61 87 

Ox0 : CH, 

yC’ CH, H,d 

38 98 298 

43 81 298 

62 98 298 

51 98 298 

298 

298 

-154.7 
(neat) 

- 174.4, 
(c=O.91, 
CHC13) 

-197.94 
(c=O.97, 

CHC73) 

-193.85 
(neat) 

-253.30 
(c=1.02, 
CHC13) 

-192.91 

(neat) 

a As first electrophile Mel, isopropylideneglycertosylate or -iodide and second electrophile chloromethylbenzyl 
ether, isopropylideneglycer- and epoxypropyltosylate or -iodide were used. h Over all yield starting from 
hydrazone 9.c Determined by l3C-NMR spectroscopy. 

In a typical procedure, a solution of 10 mmol of the h.yrazone99 in 40 ml THF is deprotonated for 1.5 h 
at -78T with 1.1 equiv. r-BuLi and than alkylated with 1 .l equiv. of e.g. methyl iodide for lh at -95T. After 
aqueous work up, the monoalkylated hydrazone is treated in the same manner with for instance 
chloromethylbenzyl-ether to obtain the hydrazone 10 after aqueous be cleaved 

to the by ozonolysis by flash as in Scheme 



1 for compound Sa. A further reduction e.g. of compound 5a with 1.2 equiv. L-Selectride@ in 5 ml toluene at 
-78“C affords the corresponding diasttireo- and enantiomerically pure alcohol 13 in 68% as shown in Scheme 
2. Protected compounds such as Sa can easily be deprotected via compound 11 using a standard 
hydrogenation11 followed by an HCl-catalyzed hydrolysis 12. The transformation can also be effected by 
reversing this sequence via compound 12. The desired deoxysugar S can be isolated almost quantitatively and 
without any observable epimerisation after flash-cromatography. As shown in Scheme 2 polyols such as 16 
can be generated from 13 in the same manner via the semi-protected compounds 14 or 15. 

As we recently demonstrated13. compounds of type 6 or 7 can easily be transformed to azasugars, 
whose nucleoside derivatives are also potential anti-inflammatory and antitumor agent&T. Furthermore, the 
absolute configurations of all stereogenic centers can be selected by choosing the right auxiliary (SAMP, 
RAMP) or electrophile. Thus, using 1,3-dioxan-S-one (8) in combination with the SAMP-/RAMP-hydrazone 
method, an efficient and highly flexible method for the diastereo- and enantioselective synthesis of natural and 
unnatural deoxysugars and polyols in various protected forms is now available. 
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