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Synthesis of 2,4-dideoxy-D-erythro-hexopyranose. An intermediate for syn- 
thesis of the la&one moiety of inhibitors of hydroxyme~ylgluta~i-hen- 
tyme A reductase 
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~evinoIin 1 and its related analogs are potent inhibitors of 3-hydroxy-3- 
methylglutaryl-coenzyme A reductase’T* and have recently been found, in clinical 
trials, to lower significantly serum cholesterol levels in animals and human be- 
ings 3,4 S . y ntheses of 2,4-dideoxy-D-erythr-hexopyranose (2) and its derivatives are 
of considerable current interest’, because this deoxy sugar is an important inter- 
mediate for the lactone moiety of the cholesterol-lowering agent. This prompts us 
to report our results for the synthesis of 2. 
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3-Deoxy-D-erythro-pentose 3 possesses a suitable skeleton, as well as two 
correct asymmetric centers, and requires only the insertion of a methylene unit be- 
tween C-l and C-2 in 3 (carbohydrate numbe~ng). It can be easily prepared in 
large quantities from D-glucose by known procedures’. Treatment with p-anisyl- 
chlor~iphenylmethane in pyridine gave 5-O-~-anisyldiphenylmethyl)-3-deoxy-D- 
erythro-pentofuranose (4) in quantitative yield, and 5 was obtained in 94% yieid by 
reduction with sodium borohydride in ethanol. Selective mono-p-toluenesulfonyl- 
ation of CH20H-1 of 5 afforded an unstable mono-p-toluenesulfonate which could 
not be isolated. Therefore, the crude product was immediately treated with a slight 
excess of potassium hydroxide in methanol at -10” to give the desired hydroxy 
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epoxide 6 in 60-65% overall yield, the ‘H-n.m.r. spectrum of which was com- 
pletely in agreement with the assigned structure. 
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Incorporation of a carbonyl group or its equivalent was achieved by treat- 
ment of 6 with the lithium anion of 1,3-dithiane in oxolane at -70”. Protection of 
the secondary hydroxyl group was not necessary because opening of the epoxide 
ring by an intramolecular, nucleophilic attack by the secondary hydroxyl group is 
not favored’. The desired 5-O-(p-anisyldiphenylmethyl)-l,3-dideoxy-l-C-(l,3-di- 
thian-2-yl)-D-erythro-pentitol (7) was obtained as the sole product in 78% yield; 
the ‘H-n.m.r. signal at 6 4.25 agreed with the assigned structure. Finally, treatment 
of 7 with N-bromosuccinimide in aqueous acetone in the presence of 2,6-dimethyl- 
pyridine, followed by aqueous acetic acid, gave, in 16% yield, 2,4-dideoxy-D-ery- 
thro-hexopyranose (2). 

EXPERIMENTAL 

General. - Melting points were determined in capillary tubes with a Btichi 
model SMP-20 apparatus and are uncorrected. Optical rotations were measured 
with a Carl Zeiss model LEP nun 370740 polarimeter at room temperature. In- 
frared spectra were recorded for chloroform solutions. ‘H-N.m.r. spectra were re- 
corded with a Bruker WP-80 spectrometer using tetramethylsilane as an internal 
reference, and high-resolution mass spectra with a VG 7070F spectrometer. Thin- 
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layer and preparative-layer chromatographies were performed on silica gel con- 

taining a fluorescent indicator (Merck GzS4). 

5-O-(p-Anisyldiphenylmethyl)-3-deoxy-D-erythro-pent~~f~cranose (4). - A 

mixture of 3-deoxy-D-erythro-pentose (3, 5.36 g, 40 mmoi) and p-anisyl- 

chlorodiphenylmethane (13.6 g, 44 mmol) in pyridine (50 mL) was stirred over- 

night at room temperature. The mixture was diluted with dichloromethane and 

washed with cold, 10% aqueous hydrochloric acid, then with aqueous sodium hy- 

drogencarbonate solution, and finally with water. After being dried (anhydrous 

magnesium sulfate), the solution was evaporated to give 4 as a foam in quantitative 

yield; [a];’ t-56” (c 0.5, chloroform); v,,, CHC” 3500 and 3380 cm-’ (OH); ‘H-n.m.r. 

(CD&): 6 5.31 (d) and 5.20 (s) (1 H, H-l), 4.21 (m, 2 H, H-2 and -4), 3.34 (s, 3 

H, OCHJ, 3.12 (m, 2 H, Hz-5), and 1.92 (t, 2 H, H,-3). 

Anal. Calc. for Cz5HzhOT: C. 74.21; H, 6.44; Found: C, 74.23; H, 6.43. 

5-O-(p-Anisyldiphenylmethyl)-3-deo.~y-~-erythro-pentitol (5). - A solution 

of 4 (750 mg) in ethanol (20 mL) was cooled to O“, and sodium borohydride (250 

mg) was added with stirring. After 1 h, acetic acid was added dropwise until the so- 

lution became neutral (pH 7). Evaporation of the solvent to dryness gave a residue 

which was extracted with chloroform. Removal of the solvent gave 5 as a 

homogeneous syrup (735 mg, 98%); [a]$ -21” (c 0.42, chloroform); Vale” 3500 

and 3382 cm-’ (OH); ‘H-n.m.r. (CD(&): 6 3.95 (m, 2 H. H-2 and -4). 3.75 (s, 3 

H, 0CH3), 3.31 (d, 2 H, H-l), 3.12 (d, 2 H, H-5), and 1.54 (t, 2 H. H-3). 

Anal. Calc. for GsHzs05: C, 73.51; H, 6.91. Found: C, 73.54; H, 7.02. 

1,2-Anhydro-5-O-(p-anisyldiphenylmethyl)-~-erythro-pentitol (6). - To a 

stirred solution of 5 (980 mg, 2.4 mmol) in anhydrous pyridine (7 mL) was added 

at -10” p-toluenesulfonyl chloride (477 mg, 2.5 mmol). The mixture was stirred 

for 12 h at -lo”, and then for 10 h at room temperature. The solvent was removed 

in WCUO. The crude product was treated with methanolic potassium hydroxide (pH 

9) in methanol (15 mL) for 3 h at -5”, after which time p-toluenesulfonic acid was 

added until the solution was neutral (pH 7). Evaporation of the solvent at room 

temperature and standard processing gave a crude product which was purified by 

chromatography on silica gel with 2.5% methanol in dichloromethane as the 

eluent. Pure 6 was obtained as a chromatographically homogeneous syrup (580 mg, 

64%); [(Y]$ -t6.1” (c 0.84, chloroform); Y,$:“’ 3550 and 3380 cm-’ (OH); ‘H- 

n.m.r. (CDQ): 6 3.99 (m, 1 H, H-4), 3.85 (s, 3 H, OCHI), 3.19 (d, 2 H, Hz-5). 

2.94 (m, 1 H, H-2), 2.61 (t, 1 H, H-l), 2.38 (q, 1 H, H-l), and 1.69 (t, 2 H, H,-3). 

Anal. Calc. for Cz5Hz604: C, 76.90; H, 6.71. Found: C. 77.01; H, 6.75. 

5-O-(p-Anisyldiphenylmethyl)-1.3-dideox~-I-C-(l,Pdithian-2-yl)-~-erythro- 

pentitof (7). - A solution of the epoxide 6 (460 mg, 1.2 mmol) in oxolane (10 mL) 

was added dropwise, at -7O”, to a solution of the lithium anion of 1,3-dithiane 

[prepared by treatment of 1,3-dithiane (300 mg, 3 mmol) with 1-butyllithium (3 

mmol) in oxolane (10 mL) under argon]. The mixture was stirred at -70” overnight, 

and then aqueous sodium hydrogencarbonate solution (5 mL) was added. The mix- 

ture was extracted with dichloromethane (3 x 70 mL), and the extracts were 
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washed with water and dried (anhydrous magnesium sulfate). After removal of the 
solvent, chromatography of the crude product on silica gel with 2.5% methanol in 
chloroform as the eluent yielded 7 as a chromatographically homogeneous syrup 
(470 mg; 78%); [a]$ +8.9” (c 0.81, chloroform); v$LcL 3550 and 3360 cm-’ 
(OH); ‘H-n.m.r. (CDC13): S 4.25 (t, 1 H, -S-CH-S-), 4.05 (m, 2 H, H-2 and -4), 
3.80 (s, 3 H, OCHj), 3.12 (d, 2 H, Hz-5), 2.89 [m, 4 H, (-CH+),], and 2.60 (m, 
6H). 

Anal. Calc. for C2.H3404S2: C, 68.20, H, 6.71. Found: C, 68.27; H, 6.76. 
2,4-Dideoxy-D-erythro-hexopyranose (2). - A solution of 7 (510 mg, 1 

mmol) in acetone (4 mL) was added dropwise, at room temperature, to a stirred 
solution of N-bromosuccinimide (1.06 g, 6 mmol) and 2,6_dimethylpyridine (1 g) in 
80% aqueous acetone (10 mL). Stirring was continued for 20 min until the starting 
material disappeared. The mixture was diluted with dichloromethane, and the so- 
lution washed with 2% hydrochloric acid until the solution became neutral. Evap- 
oration of the solvent gave a crude material which was purified by chromatography 
on silica gel with 5% methanol in chloroform as the eluent. Pure 8 was obtained as 
a homogeneous syrup (356 mg, 85%); [a];’ +61.3” (c 0.45, chloroform); v,$E”~ 
3500-3400 cm-’ (OH); ‘H-n.m.r. (CDC13): 6 4.32 (broad t, 1 H, H-l), 4.10-3.9 
(m, 2 H, H-3 and -5), 3.80 (s, 3 H, OCH,), 3.15 (d, 2 H, Hz&), and 1.70 (m, 4 H, 
H-2 and -4). 

Anal. Calc. for C&H2s05: C, 74.26; H, 6.71. Found: C, 74.32; H, 6.81. 
A solution of 8 (356 mg) in 80% aqueous acetic acid (3 mL) was stirred at 

room temperature for 3 h, after which time removal of the solvent gave a crude ma- 
terial that was purified by chromatography on silica gel with 10% methanol in di- 
chloromethane as the eluent. Compound 2 was obtained as a syrup (112 mg, 90%); 
[a]$ +98” (c 1.1 , methanol); ~$2’” 3610-3420 cm-’ (OH); ‘H-n.m.r. (CDC13): 6 
4.30 (broad t, 1 H, H-l), 4.12-3.82 (m, 4 H, H-3, -5, and Hz-6), and 1.58 (m, 4 H, 
Hz-2 and -4). 

Anal. Calc. for C6H1204: C, 48.64; H, 8.16. Found: C, 48.69; H, 8.09. 
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