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Note 

Synthesrs of hexa-O-acetyl-/I-rutlnosyl chloride 
using the drchloromethyl methyl ether-boron 
trifluorlde etherate reagent* 
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The boron trlff uoride etherate-catalyzed reaction of 1,2-trans-glycopyranose 
acetates with dlchloromethyl methyl ether at 20” gives the correspondmg l,Ztra~- 
glqcopyranosyl chlorides m high yield ’ The procedure has been successfully apphed’ 
for methyl glycopyranuronate 1, 2-trans-acetates, and the reactlon was found to be 
stereospecific 

We now report a nove1 extension of this method to octa-O-acetyI-&celloblose 

,.md hepta-0-acetyl-fl-rutmose, from which hepta-0-acetyl-j?-celloblosyl chloride (l), 
synthesized recently by a drfferent method3, and hltherto ,mknown hexa-0-acetyl-p- 
rutmosjl chloride (2), respectively, were obtamed m good yield The anomerlc 

configuration of the products was proved by p m r spectroscopy 
The mechamsm of the reactlon was explamed’ 2 as proceedmg ma arl acyloxo- 

mum Ion mtermedlate, and this view IS supported by our present mvestlgatlon Thus, 
1,3,4,6-tetra-O-acety~-2-O-trichloroacetyl-~-D-g~ucopyranose (3) and 1,3,4,6-tetra-O- 
acetyl-2-chloro-2-deoxy-/_?-D-glucopyranose (4) do not react with the dichloromethyl 

methyl ether-boron trlfluorlde etherate reagent The failure to form the glycosyl 
chlor:de can be explained by the fact that the C-2 substltuent of 3 and 4 IS unable to 

partlclpate with the nelghbourmg C-l acetoxyl group, so that an acyloxomum 
mtermedlate cannot form By contrast, the zmc chloride”-- or stanmc tetrachlonde5- 
cataIyzed reactlon of compound 4 with dlchloromethyl methyl ether gave the known 
Z-glycosyl chloride (5) 

EXPERIMENTAL 

The purity of the products was checked by t I c on Slhca gel G (Merck) with 
2 Z toluene-ether for monosaccharide denvatlves, and 9 1 benzene-acetone for 
dlsaccharlde derlvatlves DetectIon was effected by charrmg with 5% sulphurlc acid 
in ethanol P m r spectra were recorded for solutions m chloroform-d or hexa- 

*Syntheses of 1,2-tmns-Glycopjranosyl Chlorides Part II For Part I, see Ref 1 
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methylphosphorlc trlamlde with Me,Si as Internal standard, usmg a Jeol MH-100 
(100 MHz) instrument 

Hepfa-0-acetyl-B-cellobzosj~~ chlorrdc (1) - A solution of octa-O-acetyl+ 
celloblose (1 g) m chloroform (3 ml) was treated with dlchloromethyl methyl ether 
(2 ml) and boron trlfluorlde etherate (0 1 ml) at 20” for 3 h, and then concentrated to 
dryness zn uaczlo (bath temperature, 20”) A solution of the residue m chloroform was 

washed with Ice-cold water, dried (MgS04), and concentrated to 5 ml After the 

addltlon of ether, the crude product crystalhzed, and It was recrystallized from 
chloroform-ether to g1~ 1 (0 71 g, 74%), m p 160”, [a]o -7 5” (c 1 06, chloroform), 

and - 11 3” [c 1 05, P(NMe,)3], lit 3 m p 172-173”, [c&’ - 12 2” [P(NMe,),] P m r 
data [P(NMe,),] S 6 05 (d, 1 H, J, Z 8 Hz, H-l), ht 3 7 3 92 (J 1 z 8-9 Hz). the H-l 
signal of the cr-anomer at 6 6 30 [d, J, Z 3 9 Hz, P(NMe,),] could not be observed in 
the spectrum of 1 

A& Calc for C,,H,,CIO,, Cl, 5 41 Found Cl, 5 56 
Hexa-0-acetyl-/3-rzctmoq I cldorrde (2) - Hepta-0-acetyl-j?-rutmose (1 g) was 

cleaved (2 h, 20”), by the method described for 1, to obtain 2 (0 73 g, 76%), m p 152- 
I53”, [& -30 4” (c 1 02, chloroform) P m r data [P(NMe&] 6 6 10 (d, lH, J, Z 

8 Hz, H-l), the H-l slg?al of the x-anomer at 6 6 30 (d, J, 2 3 6 Hz) could not be 

observed m the spectrum of 2 
Anal Calc for C2,H3,CI0,, Cl, 5 94 Found Cl, 6 00 
Treatment of 3 and 4 rorth the cfrchlorometh~I methyl ether-boron tq%torrde 

etlterate reagent - Compounds 3 and 4 (0 5-O 5 g) were separately dissolved In 
chloroform (l-2 ml), treated with dlchloromethyl methyl ether (1 ml) and boron 
trlfluorlde etherate (0 05 ml), and worked-up as described above for 1 

From the reaction mixture of 3, 0 38 g (76%) of unreacted 3 was recovered 
after 4 h, m p 163-164”, [a],, t16 8’ (c 0 54 chloroform), ht 6 m p 165-166’, 
[z]~ + 17 9” (chloroform) 

From the reactlon mixture of 4, 82% of the unchanged startmg-matenal 
could be recovered after 24 h, m p 114-l 15” [alo + 56 2” (c 0 45, chloroform) 
lit ’ m p 114-l 15”, [& + 57 2” (chloroform) 

3,4,6-Trr-0-acetyl-2-chloro-2-deo uy-r-D-glucopyr anos] I chlormde (5) - A solu- 

tlon of 4 (1 g) In chloroform (3 ml) was treated with dlchloromethyl methyl ether 
(2 ml) and stanmc tetrachlorlde (0 1 ml) at 20” for 1 h, or zmc chloride (0 1 g) at 50” 
for Ah After workmg-up the reactlon mixtures m the usual manner, compound 5 
was obtained m 70-75% yield, m p 96-97” (from ether-light petroleum), [c& -i-230” 

(c 0 49, chloroform), ht * m p 96-97” and 99-lOl”, [a],, +218” and +227 6” (chloro- 
form) 

Anal Calc for C,2H16C1207 Cl, 20 66 Found Cl, 20 53 
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