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1,5-Anhydro-o-glucitol (polygalitol) and 1,5-anhydro-D-mannitol (styractitol) 
are members of the rare class of naturally occurring ~~5-anhydro-a~ditol~~. Both 
compounds are commerciahy availabfe, but very expensive. f ,5-Anhydra-~-glucito~ 
has been synthesised’ by reduction of tetra-O-ace~I-ar-n-glucopyranosyf bromide ( f.) 

with lithium a~uminin~ hydride, by d~s~~phurat~on~ of various, substituted tetra-O- 
acetyl-1-thio-B-D-glucose derivatives with Raney nickel, and by catalytic reduction 
of 1 over Pd or Pt in the presence of amine bases’,‘. Similar methods have been used 
to prepare 1,5-anhydro-D-manniCo1”. The first two methods are inconvenient and 
not amenable to large-scale work. The catalytic reduction was found ta be capricious 
and gave widely varying yields, especially on a larger (i.e., 20 g) scale. 

RecentIy, AugC and David7 reported the synthesis of 2,3,4,6-t~tra-O-acetyf- 
1 $anhydro-D-glucitol (3) in 86 sr/, yield by a thermally initiated reduction of 2,3,4,6- 
tetra-O-acetyl-cc-D-glucopyranosyl chloride (2) with tributylstannanes. Although 
the scale of this reaction was limited by the need for chromatographic isolation of 
the product, the reaction was clean and efficient. We now report a modified procedure, 
which makes 3 and other 1,5-anhydrohexitoi derivatives accessible on a substantial 
scale. 

The modified procedure involves (a) the bromide f rather than the chloride 2, 

because it is more easily prepared” and more reactive; f&f phot~hern~~a~ initiation 
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of the reaction, thereby avoiding the thermal instability of 1; and (c) conversion of 
the tributyltin bromide formed in the reaction into the highly insoluble tributyltin 
fluoride by brief treatment with aqueous potassium fluoride and removal by filtra- 
tionla. This procedure, when used on a 100-g scale, gave 86% of 3 after recrystallisa- 
tion. Similar reduction of tetra-O-ace~l-~-D-mannopyranosyl and -ct-D-galacto- 
pyranosyl bromides gave the corresponding 1,5-anhydrohexitol tetra-acetates in 
yields of 72 and 700/,, respectively. 

EXPERIMENTAL 

General. - All melting points were determined on a Kofler hot-stage and are 
uncorrected. Optical rotations were determined with a Thorn TBL 143 polarimeter 
for solutions in CHCl,. Reagent grade ether was used without further purification. 

2,3,4,6-Tet~a-O-acetyl-I,5-anhydro-~-gZ~ciful (3). - To a magnetic~ly stirred 
solution of 2,3,4,6-tetra-O-a~e~l-~-D-glucopyranosy~ bromide” (1; 98 g, 0.238 mol) 
in ether (400 mL) was added freshly distilled Bu,SnH (70 g, 0.241 mol). The mixture 
was stirred under a static atmosphere of nitrogen and monitored by t.1.c. (Kieselgel 
60; ethyl acetate-light petroleum, 1: 1). When 1 had been consumed (-2.5 h), a 
solution of KF - 2 H,O (32 g) in water (125 mL) was added and the mixture was 
stirred rapidly for 15 min. The Bu,SnF was collected and washed thoroughly with 
ether. The water was separated from the combined filtrate and washings, and the 
ether layer was dried (MgSO,) and concentrated in vacua. The residue was re- 
crystallised from ether-light petroleum, to give 3 (68 g, 86%) as white needles, 
m.p. 71-73”, [rx]A* +42” (c 1.4); lit.7 m.p. 71-73”, [@Ii0 -t42.7” (c 1.4). 

2,3,4,6-Tetra-O-acetyl-l&uzhydro-D-mannitol. - 2,3,4,6-Tetra-O-acetyl-D- 
mannopyranosyl bromide6 (4.32 g, 10.5 mmol) was reduced, as described above, 
with Bu,SnH (3.12 g, 10.7 mmol) in ether (20 mL). The title product (2.53 g, 7.6 
mmol; 66 % from ~-D-mannose penta-acetates crystalIised from ether-light petrofeum 
as dense prisms, m.p. 63-65”, [e];’ -41” (c I); litI m.p. 6667”, f~]n -42.4” 
(c 0.8). 

2,3,4,6-Tetra-0-acefyl-I,5-anhydro-D-galactitof. - 2,3,4,6-Tetra-O-acetyl-D- 
galactopyranosyl bromide6 (4.90 g, 11.9 mmol) was reduced with Bu,SnH (3.50 g, 
12.0 mmol) in ether (20 mL) as described above. The title product (2.76 g, 8.35 mmol; 
65% from P-D-galactose penta-acetate) crystallised as dense prisms from ether- 
light petroleum and had m.p. 75-77” (resolidification and m.p. 105-106”), [LX]; 
+49” (c 1); lit.3 m.p. 75-76”, [a],, i-49.1”; liti m.p. 103-105”. 
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