
486 

Note 

Carbohydrare Resewclz 
Elsevier Publishing Company. Amsterdam 

Primed in Belgium 

Synthesis of some methyl dideoxy-D-hexosides 

MASANOEU HAGA, 

Facrdfy of Pharnraceutical Sciences, Hokkaido Uniuersity, Sapporo (Jnpan) 

MITSUHARUCHONAN, 

CentraI Research Loboratories, Daiichi Seiyaku Co. Ltd., Tokyo (Japan) 

AND %CLWZO -i-UIhlA 

Faculty of Pharmaceutical Sciences, C.%y Unirersity gf Nagoya, Nagoya (Japan) 

(Received August 5th, 1969; in revised form JuIy, 6th. 1970) 

In connection with other studies, pure methyl glycosides of some dideoxy-D- 
hexoses were needed as reference compounds_ In this paper are described improved 
syntheses of methyl cr-glycopyranosides of 2,6-dideoxy-D-ribo-, 2,6-dideoxy-marabino- 
and 3,6-dideoxy-D-arubilzo-hexoses. The sequence of high-yield steps used involves the 
oxidation of 4,6-0-benzylidene groups with N-bromosuccinimide, as reported by 
Hancssian ’ . 

2,6-Dideoxy-D-ribo-hexose (known as digitoxose) is important because it 
occurs as a component of some cardiac glycosides 2. The first synthesis of this sugar, 
by Reichstein and Iselin3, was effected through the glycal method. Later, a route by 
reductive opening with lithium aluminum hydride of the epoxide ring in methyl 2,3- 
anhydro-4,6-di-0-p-tolylsulfonyl-cr-D-alloside (3) was reported4. However, the lithium 
aluminium hydride reduction of 3, as well as of methyl 2,3-anhydro-4-0-benzoyl-6- 
bromo-6-deoxy-ir-D-alloside ’ Ob (2) [prepared from methyl 2,3-anhydro-4,6-O- 
benzylidene-a-D-alloside’ (1) with N-bromosuccinimide], was ascertained to be 

inadequate for our purposes. The product was considerably contaminated with 3,6- 
dideoxy derivative (probably because of the flexible conformation of 2 and 3), and 
difficulty in purification was encountered. As another route, methyl 4,6-0-benzylidene 
2-deoxy-cc-D-ribo-hexoside6 (4) was benzoylated to give the 3-benzoate (5). Treatment 
of the benzoate 5 with N-bromosuccinimide gave crystalline methyl 3,4-di-O- 
benzoyl-6-bromo-2,6-dideoxy-c+D-ribo-hexosidel Ob (6) in high yield. Catalytic 

hydrogenolysis of the bromo derivative 6 in the presence of triethylamine gave 
crystalline methyl 3,4-di-0-benzoyl-2,6-dideoxy-a-D-ribo-hexoside (7). Debenzoyl- 
ation of 7 with sodium methoxide gave syrupy methyl 2,6-dideoxy-cr-D-ribo-hexo- 
pyranoside (S), furthermore, treatment of 6 with lithium aluminum hydride also gave 
8 in satisfactory yieId. 

Several reports dealing with the oxidative brominolysis of O-benzylidene groups 
witk N-bromosuccinimide have been published’-‘, and the wide applicability of this 
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4 : R’, R2, R3= H ) F&OH 6:R’, R*, R3=H.R4=OB2 7:R’. R2, R3= H, Ra=R=0B2 

5 : R’, R*. R3= H , R4=OB2 8:R’ , R*, R3 = H, ti=R=OH 

13 : R’=OH. R*, F?. R4=H 16:R’= R= OBZ, R2, R=, RA=H 

14 : R’=OeZ , R*. R3, ti=H 15 :R’= OB2,R2, Fi3, R4=H 17:R’= R= OH , R2, R3, Rd=H 

9 
er 

10 11 : R=OBz 

12 :R=OH 

reaction for various synthttic purposes has been documented by Hanessian and 
Plessas”. The reagent was evaluated with the dibenzylidene acetal system in methyl 
2,3:4,6-di-O-benzylidene-a-D-mannoside’ t (9). An attempt to perform a selective 
brominolysis of compound 9 with N-bromosuccinimide in carbon tetrachloride proved 
abortive, since use of an equimolar amount of IV-bromosuccinimide always left a 
considerable amount of unreacted 9. With two molar equivalents of reagent, 9 reacted 

to give the syrupy methyl dibromo derivative (10) in good yield. Catalytic hydrogen- 
olysis of 10 in the presence of triethylamine gave the syrupy methyl dideoxy derivative 
(ll), deduced to be methyl 3,4-di-O-benzoyl-2,6-dideoxy-a-D-arabitz~-hexoside by its 
non-identity with methyl 2,4-di-0 benzoyl-3,6-dideoxy-a-D-aro&o-hexoside (16). 
Debenzoylation of 11 with sodium methoxide gave syrupy methyl 2,6-dideoxy-a-D- 
arabino-hexosider’ (12). Compound 12 was also obtained by treating 10 with lithium 

ahrminum hydride. The unsubstituted 2,6-dideoxy-D-arabino-hexose was originally 
found as a component sugar in a cardiac glycoside’ 3 and in certain antibiotics 1 2, and 
has been named D-canarose or chromose C. Synthesis of this sugar starting from 
2-deoxy D-arabirro-hexose has been reported by Zorbach and Ciaudelli14. 

3,6-Dideoxy-D-arabino-hexose (known also as tyvelose)’ ’ has been synthe- 
sized’ 6 unequivocally by starting from methyl 4,6-0-benzylidene-3-deoxy-a-D- 
arabirto-hexosider6 (13). An aryl glycoside of this sugar has been reported recentlyg. 
Benzoylation of compound 13 gave the Zbenzoate (14), which was treated with N- 
bromosuccinimide to give crystalline methyl 2,4-di-0-benzoyl-6-bromo-3,6-dideoxy- 
a-D-arabino-hexoside (15) in high yield. Catalytic hydrogenolysis of 15 in the presence 
of triethylamine gave syrupy methyl 2,4-di-0-benzoyl-3,6-dideoxy-cc-D-arabilro- 
hexoside (16), which was then deacylated to afford crystalline methyl 3,6-dideoxy-cc- 
D-arabilza-hexopyranoside (17). The utility of 7, 11, and 16 as precursors for glycosyl 

halides of the dideoxy sugars is the subject of another paper. 
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EXPERI,MENTAL 

General. -- Solvents were evaporated under diminished pressure below 40”. 
Melting points are uncorrected_ N-Bromosuccinimide and barium carbonate were 

dried by storing over phosphorus pentaoxide under diminished pressure for 24 h. 
Analytical t.l.c. was performed with Silica Gel GF (E. Merck, Darmstadt, Germany) 
on microscope slides. Solvent systems were 4:l (v/v) benzene-ether and 4:l petroleum 

ether-ether, and detections were effected with ultraviolet light (short wavelength), and 
sulfuric acid. Column chromatography was performed on Silica Gel (60-200 mesh, 
Kanto Chemical Co., Tokyo, JaRan) with I:3 ethyl acetate-petroleum ether. New 
compounds had i-r. and n.m.r. spectra consistent with the assigned structures. 

Methyl 3-0-benzoyl-4,6-0-bettz~~~~dene-2-deoxy~~-D-ribo-rtexos~de (9. - 
Benzoyl chloride (10 ml) was added to an ice-cold solution of methyl 4,6-U-benzyl- 
idene-2-deoxy-a-D-ribo-hexoside6 (10.0 g) in dry pyridine (200 ml) and the mixture 
was kept for 24 h at 0”. After decomposition of the excess of reageni with pieces of 

ice, the mixture was poured onto crushed ice (500 ml). The precipitate was filtered off 
and recrystallized from ethyl alcohol; yield 11.4 g (82%), m-p. 95-97,” [a];’ + 192.1” 
(c 3.6, chloroform). 

Anal. Calc. for C,,H,,O,: C, 68.09; H, 5.99. Found: C, 67.8S; H, 6.02. 
Methyl 3,4-di-O-bettzoyl-6-bromo-2,6-dideo_~-y-a-D-~ibo-~texo~ide (6)_ - Com- 

pound 5 (10.0 g) and N-bromosuccinimide (5.2 g, 1_ 1 molar equivalents) were added 
to a suspension of barium carbonate (10 g) in carbon tetrachloride (200 ml) and the 
mixture was refluxed for 3 h, cooled, and filtered_ The combined f&rate and washings 
(2 x 50 ml) were washed with water, dried (sodium sulfate), and evaporated. The 
resuItant syrup was crystallized from ethyl alcohol; yield 10.8 g (89O/,), m.p. lOO-102”, 
[cY]~’ + 172.6” (c 1.8, chloroform). [lit.‘Ob, m.p. 95-961. 

Anal. Calc. tor C,,H2,06Br: C, 56.13 ; H, 4.71; Br, 17.78. Found: C, 56.11; 
H, 4.77; Br, 17-75. 

Mefhyl S,f-di-O-beitzoyl-L’,6-dideo~~y-a-D-ribo-lte_~cside (7). - Compound 6 
(8.0 g) was dissolved in methyl alcohol (100 ml) contair ing triethylamine (5 ml), and 
palladium b!sck [freshly prepared from palladium chic Tide (980 mg)] was added to 
catalyze the hydrogenolysis, The reactant’consumed tl e theoretical amount of hy- 

drogen within 40 min. The mixture was filtered and the filtrate was evaporated to 
dryness. The resultant, crystalline mass was dissolved in &chloromethane (200 ml), 
washed successively with cold, pi sulfuric acid, saturated aqueous sodium hydrogen 
carbonate, and water, and dried (sodium sulfate). Evaporation of the solvent gave a 
syrup, which crystallized as .XI g needles; yi-‘d 5.8 g (88%). Recrystallization from 
ether-petroIeum ether afforded 7, m.p. 83-85”, [c$* +214.6’ (c 1.6, chloroform). 

Anal. CaIc. for CZ1HZ206: C, 68.09; H, 5.99. Found: C, 68.17; H, 5.87. 
Methyi 2,6-dideoxy-cr-o-ribo-hexopymnoside (8). - A. The benzoate 7 (5.0 g) 

was dissolved in methyl alcohol (50 ml) containing sodium methoxide (48 mg). The 
solution was kept for 4 h at 40”, saturated with carbon dioxide to neutralize the base, 

and then evaporated. The resultant syrup was suspended in water (50 ml) and 
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