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Acetylated aldosyl chlorides by reaction of aldose peracetates w&h 
zinc chloride-thionyl chloride * 

L P EGAN, T G SQUIRES, AND J R VERCELLO~** 

Department of Chemistry, Unrversrty of Tennessee, Knouvdle, Tennessee 37916 (U S A ) 

(Received November 24th, 1969, m rewed form, January 23rd, 1970) 

We report a new procedure for the synthesis of aldosyl chlorides and aldosyl 

chlorides of ohgosaccharldes from the correspondmg peracetylated sugars by the use 
of zmc chloride-thlonyl chlonde Previously 2,3,4,6-tetra-O-benzyl-cr-D-glucopyran- 
osyl chloride was prepared by use of this reagentl. 

The reactlons proceeded smoothly m all cases, usually reachmg completion m 

about 2 h The crude yields of crystallme product were generally 60-85% and by t I c 

were adequately pure for most purposes wIthout further recrystalhzatlon (see Table I) 

2,3,4,6-Tetra-O-acetyl-a-D-galactopyranosyl chloride proved dlfficuIt to purify, 
requlrmg at least three careful recrystalhzatlons from ethyl ether-petroleum ether to 
afford a product having physlcal propertles slmllar to those m the hterature2. Mlcro- 
analysis of this compound gave the calculated values, and the m p agreed with the 
value (74-75”) given (see Table I) by Fischer and Armstrong3, but the data did not 

agree with either the melting point (82O) nor the rotation given by Skraup and Kre- 
mann4. For this chloride Korytnqk and M11l.s~ reported m p 78-79” and [ulz5 + 175 1” 
The optlcal rotation of + 195 5” reported m Table I IS the value obtamed for several 

preparations after repeated recrystalhzatlons 

Chemical-shift data for the first crop of crystallme product from reaction 
mixtures showed m each case that only the a-D anomer was formed during chlorm- 
atlon, and the peracetylated starting material disappeared completely All structural 

assignments m the present mvestlgatlon were coniirmed by n m r spectroscopy. 
Chemical shifts and coupling constants for the acetylated glycosyl chlorides were tn 
accord with values previously reported 

Table I compares results from the chlormatlon of 1,2,3,4,6-penta-Gacetyl-Z-D- 

glucopyranose and 1,2,3,4,6-penta-O-acetyl-P-D-glucopyranose A slmllar yield of 
the correspondmg E-D chloride was formed from both anomerlc acetates The 

*This study was supported by the Agrxultural Research Serwce, U S Department of Agriculture, 
Grant 12-14-100-9208 (71), admnustered by the Northern Utlhzat~on Research and Development 
Dlvlslon, Peoria, IlhnoIs 61640, U S A 
**To whom inqumes should be dlrected 
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NOTE 265 

anomenc configuratrons of the sugar peracetates used (Table I) dtd not affect the 
yield of CL-D giycosyl chlorides produced Thts observation drlfers from the expenence 
of other mvestigators2’5 who used t&mum tetrachlonde. 

An attempt was made to prepare 2,3 5,6-dt-O-isopropyhdene-a-o-mannofuran- 
osyl chloride from 2,3 5,6-dl-O-isopropyhdene-cc-D-mannofuranose6 by using zmc 
chloride-thronyl chlonde N m r spectroscopy indicated the loss of one rsopropylrdene 
group and the formatton of the glycosyl hahde’ 1,2,3,4,6-Penta- U-benzoyl-p-D- 
glucopyranose, when treated with zinc chloride-thronyl chloride, gave only crystallme 
startmg matenal Other halogenatmg agents are better surted for the formation of 
perbenzoylated glycosyl chlorides’’ 

These reactions of zmc chloride-thmnyl chloride apparently proceed by a 
mechanism sirmlar to the action of other Lewis acrds and halogenatmg agents wrth 
sugar peracetates**‘*’ 

EXPERIMENTAL 

General - Ascendmg t-1 c was performed on Sthca Gel G (E Merck Co , 
Darmstadt, Germany, actrvated for 1 h at 1 IO”) Locatron of zones was achreved by 
charrmg after spraying with a 35% solution of ammomum sulfate. Solvents for t I c 
were 3 1 petroleum ether (b p 30-60”)-ethyl acetate (solvent A); 2 1 petroleum ether 
(b p 30-60”)-ethyl acetate (solvent B), and 1 1 petroleum ether 0, p 30-6O”)+$hyl 
acetate (solvent C’) Microanalyses were performed by Galbralth Laboratones, 
Knoxville, Tennessee 37921, U S A 

The crude, crystalline products (Table I) showed only traces of starting matenal 
and morgamc salts by t 1 c After one recrystalhzatton from ether-petroleum ether 
(b p 30-60°) all products were chromatograpmcally homogeneous Physical data 
recorded m Table I are for substances recrystalhzed several times until constant 
values were obtamed. 

General procedure for preparation of acetytated glycosyl chlorides - Prepara- 
ttons of all acetylated glycosyl chlorides were carried out m the same manner as here 
described for 2,3,4-tn-0-acetyl-a-D-xylopyranosyl chlonde To a solutron of tetra-O- 
acetyl-/3-D-xylose (5 00 g, 15 8 mmoles) m benzene (40 ml) was added thlonyl chlonde 
(2 3 ml, 32 mmoles) followed by freshly fused zmc chlonde (0 80 g, 5 9 mmoles) 
The mixture was stirred at room temperature T 1 c (solvent B) showed conversron 
of tetra-0-acetyl+D-xylose (RF 0 32) mto 2,3/l-tn-O-acetyl-a-D-xylopyranosyl 
chloride (RF 0 59) wrthm 2 h, whereupon the mixture was filtered by suction through 
Cehte (2 cm) on a smtered-glass funnel The filtrate and benzene washings were 
evaporated to an orl, and then toluene (70 ml total) was evaporated three times at 
65” from the 011 to remove the last traces of thronyl chloride The resultmg syrup was 
crystalhzed from ethyl ether-petroleum ether (b p 30-60”) to give 3 75 g (81%) of 
2,3,4-trt-0-acetyl-a-D-xylopyranosyl chloride, m.p 89-96”, ratsed to 100-101” after 
3 recrystallizatrons 
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