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ABSTRACT 

Methyl 2-azido-3,4-di-O-benzvl-2,6-dideoxy-6-iodo-a-D-altropyranoside (6) and 
the corresponding 6-p-tolylsullbnyloxy compound (5) were prepared as model 
compounds that have both an iodine atom (or a p-tolylsulfonyloxy group) and an 
azido group. Compound 6 smoothly underwent selective reduction with sodium 
cyanoborohydride in hexamethylphosphoramide, yielding methyl 2-azido-3,4-d&0- 
benzyl-2,6-dideoxy-a-n-altropyranoside (7) in good yield. In contrast, 5 resisted 

reduction, but could also be directly converted into 7 when it was treated in the same 
solvent with a mixture of sodium iodide and sodium cyanoborohydride. 

INTRODUCI-ION 

Procedures widely used for the synthesis of o-deoxyaldoses include reduction 
of the corresponding w-iodo or o-p-tolylsulfonyloxy derivatives. Various reducing 
agents, such as zinc dust and acetic acid, Raney nickel and hydrogen, sodium 
amalgam, and lithium aluminum hydride have been used for the reduction’*‘. As all 
these reagents also reduce the azido group, they cannot be used for the syntheses of 
azido w-deoxyaldoses from the corresponding o-iodo or o-p-tolylsulfonyloxy 
derivatives of azido sugars. Consequently, reduction at the o-position of a sugar 
derivative has hitherto had to precede the introduction of the azido group into the 
molecule. 

We now describe a new pathway developed for the preparation of azido 
w-deoxyaldoses that entails reductive removal of the iodine atom or the p-tolyl- 

sulfonyloxy group from the w-carbon atom of a correspondingly substituted azido 
sugar without affecting the azido group. 

RESULT!2 AND DISCUSSION 

With the aim of obtaining model compounds to be tested for the selective 
reduction, a series of preparations was performed. &Ie’t.yl 2-zzido-2-deoxy-a-D- 

altropyranoside3 (1) was tritylated with an equivalent amount of trityl chloride, 
giving the 6- U-trityl derivative (2). The two hydroxyl groups of 2 were benzylated with 
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into water, and extracted with chIoroform. The extract was successively washed with 
dilute sulfuric acid and water, dried (sodium sulfate), and evaporated in vacua, to 
afford 5 as a syrup which was chromatographed on silica gel with 4:1 (v/v> hexane- 
ethyl acetate as the eluant; yield 4.2 g (63%); [or]g5 +70” (c 0.88, chloroform); 
vfiLn 2200 (N3), 1600, 1495 (phenyl), 1360, and 1175 cm-’ (SO,). mar 

Anal. Cak. for C28H31N307S: C, 60.75; H, 5.64; N, 7.59; S, 5.79. Found: 
C, 60.55; H, 5.41; N, 7.61; S, 5.79. 

Methyl 2-azido-3,4-di-O-benzyl-2,6-dideoxy-6-iodo-a-D-a~tropyr~oside (6). - 

Sodium iodide (700 mg) was added to a solution of 5 (900 mg) in hexamethyl- 
phosphoramide (16 ml). The mixture was heated for 3 h at 70”, with stirring, diluted 
with water, and extracted with ethyl ether. The extract was washed with water, dried 
(sodium sulfate), and evaporated in vacua to a syrup which was chromatographed on 
silica gel with 6:l (v/v) hexane-ethyl acetate as the eluant; yield 260 mg (32%)*; 
[a];’ t 70” (c 1.13, chloroform); vz:; 2100 (N3) and 1500 cm- ’ @henyI). 

Anal. Cdc. for C21H241N304: C, 49.52; H, 4.75; I, 24.92; N, 8.25. Found: 
C, 50.08; H, 4.55; I, 24.51; N, 8.16. 

Me&y1 2-azido-3,4-di-O-benzyl-2,6-dideoxy-a-D-a~tropyr~oside (7). - (a) From 

6. Sodium cyanoborohyclride (150 mg) was added to a solution of 6 (260 mg) in 
hexamethylphosphoramide (4 ml). The mixture was stirred overnight at 70°, diluted 
with water, and extracted with ethyl ether. The extract was washed with water, dried 
(sodium sulfate), and evaporated in vacua, giving a syrup which showed one spot in 
t.1.c. with 2O:l (v/v) benzene-ethyl ether as the solvent. The syrup was chromato- 
graphed on silica gel with 3O:l (v[v) benzene-ethyl ether as the eluant; yield 150 mg 
(77%); [a]g2 +77” (c 1.39, chloroform); ~5:: 2110 (NJ) and 1500cm-’ (phenyl); 
n.m.r. data: S 1.23 (3 protons, doublet, J5,6 7 Hz, 6-Me). 

Anal. C&T. for C,,H,,N,O,: C, 65.78; H, 6.57; N, 10.96. Found: C, 65.88; 
H, 6.48; N, 11.10. 

(b) I;i-om 5. Sodium cyanoborohydride (400 mg) and sodium iodide (200 mg) 
were added to a solution of 5 (500 mg) in hexamethylphosphoramide (10 ml), and 
the mixture was stirred overnight at 70”, and then treated as just described, to afford 7 
(190 mg; 61%). 

Methyl 2,3,4-tri-O-methyZ-6-O-p-foZyZ~~nyZ-a-D-gZz~copyranoside (9). - To a 
solution of 8 (12.3 g) in N,N-dimethylformamide (123 ml) were added methyl iodide 
(82 ml), barium oxide (20.5 g), and barium hydroxide octahydrate (8.2 g). The mixture 
was stirred for 5 h at room temperature, poured into ice-water, and extracted with 
ethyl ether. The extract was washed with water, dried (sodium suIfate), and evaporated 
in vacua to a syrup which was chromatographed on silica gel with 5~1 (v/v) benzene- 
ethyl ether; yield 7.3 g (53%); [a]g4 f 101” (c 0.99, chloroform); vzz 1600 (phenyl), 
1360, and 1180 cm- ’ (SOZ). 

Anal. WC. for C,7H2608S: C, 52.30; H, 6.71; S, 8.21. Found: C, 52.60; 
H, 6.68; S, 8.23. 

*Additional 6 contaminated with an impurity was separately obtained. 
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MethyZ 6-cl’eoxy-6-iocl7o-2,3,4-~~~-O-~erhyZ-a-D-gzucopy~~o~~e (10). - Sodium 

iodide (5.2 g) was added to a solution of 9 (5.3 g) in hexamethylphosphoramide 
(100 ml). The mixture was heated for 3 h at 70”, cooled, poured into water, and 
extracted with ethyl ether. The extract was washed with water, dried (sodium sulfate), 
and evaporated in UQCUO to a syrup which was chromatographed on silica gel with 3:l 
(v/v) cyclohexane-ethyl acetate as the eluant; yield 2.3 g (49%); [a]: + 122” (c 1.24, 
chloroform). The syrup crystallized; m.p. 48-50”. 

haI_ Calc. for C,,H,,IO,: C, 34.70; H, 5.53; I, 36.66. Found: C, 34.91; 

H, 5.50; I, 36.48. 

Me@ 6-deoxy-2,3,4-tri-O-methyl-a-D-ghcopyranoside (11). - Sodium cyano- 
borohydride (2 g) was added to a solution of 10 (2.5 g) in hexametbylphosphoramide 
(40 ml). The mixture was heated overnight at 70”, cooled, diluted with water, and 
extracted with ethyl ether. The extract was washed with water, dried (sodium sulfate), 
and evaporated in nacuo to a pale-yellow syrup which was chromatographed on silica 

gel with 4:1 (v/v) benzene-ethyl ether, and then distilled; b.p. loo’/2 torr; yield 500 mg 
(31%); [a];’ fl53” (c 3.60, chloroform) [lit_‘* b-p. 95”/0_65 ton; [a]k3 -l-151.1” 
(c 1.80, chloroform); lit-i’ b .p. 137-140”/13 torr, [a] A2 + 168” (c 1.05, methanol)]; n.m.r_ 

data: 6 1.26 (3 protons, doublet, JSB6 6 Hz, 6-Me); nz/e220 (M+), 189 (Mf -MeO). 
AnaZ. CaIc. for C,,H,,O,: C, 54.53; H, 9.15. Found: C, 54.59; H, 8.50. 
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