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Abstract: L-C&lose, a key building block of the carbohydrate moiety of antitumor antibiotic 
bleoqvins, is preprusd from D-mannose by the inversion at C-S . 

Antitumor antibiotic bleomycin possesses a quite unique disaccharide moiety, 2-O-(3-0-carbamoyl-D- 

mannopyranosyl)-L-gulopyranose. In order to investigate the role of this moiety,2 it became necessary to 

develop an efficient method for the pqaration of L-gulose. Although several routes to L-gulose have aheady 

been reported starting from L-gulon~1.4~lactone or D-glucose,~ we were interested in the novel route from D 

mannose involving the inversion at C-5. (Scheme 1) 
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4.&O-Benzyliclenc-D-mannothioglycoside 1, prcpaxd from Dmannose (4 steps, 44% overall yield) was 

converted to the hemiacetal4 by benzylation followed by the hydrolysis of thioglycoside in 66% yield. The 

nzaction of 4 with phosphonium ylide generated the free hydroxyl group at C-S4 with the concmrent protection 

of the C-l formyl group as vinyl group.5 and the resulting &dloxanol 5 (65% yield. 80% conversion) was 

oxiclizcd to dioxanone 6 by Swem oxidation. It was anticipated that the nduction of 6 would proceed through 

the hydride attack from the less hindered pfaee to give the dealred a-dioxanol7. As expected udioxanol 76 

was exclusively formed by the L-Selectride reduction of 6 in 75% yield (2 steps).’ Stereochemistry of this 

compound was determined by the lH-NMR spectrum6 as well as the significant NOE observed between the C- 

4 and the C-54 protons. Ozonolysis of the vinyl group generated the aldehyde which was isolated as 

hemiacetal8 as an anomerlc mixture in 86% yield. In order to futthcr confvm the stereochemistry of 8, this 

was &protected to L-gulose. which was identical with the authentic sample. 
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Since we also succeeded in obtaining the Z-0-MPM derivative 3,* the present methodology would 

provide an efficient access to the disaccharide moiety of bleomycin. Investigations along this line are under 

way in our laboratory. 

Scheme 2 

. . 
-ems and Con- * a: ( i ) Ac20, Pyridine; (ii) PhSH, Snf& CHzC12; (iii) NH3. MeOH, 

(iv) PhCH(OMeh, HBF4, DMF (overall 44%). b: BnBr, NaH:DMF (quant.). c: NBS, aq.CH$N 
(66%). d: nBuLi (1 equiv.), then Ph3P=CH2 (65%, 80% conversion). e: (COCI~, DMSO, EQN, 
CH2C12. f: LiB(sec-Bu)3H. THF. -78 OC (75% from 5). g: 03, MeOH, -78 OC, then Me2S (86%). 
h: Pd(OH)z. Hz, MeOH. 10 atm (53%). 
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7. In sharp contrast, reduction with other reducing reagents such as NaBH4 and DIBAL proceeded in 
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selective benzylation of stannylene acetal, see: Nagashima, N, Ohno, M. Chem. ktr. 1987, 141-144. 
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