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In a recent synthesis of gentiobiose octa-acetate’ , the cyanoethylidene derivative 
la was used as a &$rcosylating agent. Tritylated cyanoethylidene derrvatives of D-glucose* 
and maltose3 have been subjected to stereo- and regro-specific polycondensations. Few 
cyanoethylidene derrvatrves have been described. 

Treatment of tetrad-acetyl-&D-glucopyranosyl or hepta_O-acetykx-maltosyl 
bromide with silver cyamde in boiling xylene for 1 h afforded peracetylated derivatives of 
1,2U-(lcyanoethylidene)+D-glucose4 and -cr-maltose’ in yrelds of 53 and 35%, respective- 

ly, but up to 20% of glycosyl isocyanides were formed sunultaneously6 _ The reaction of 
benzoylated D-arabinofuranosyl halides with sodium cyanide in nitromethane at room 

temperature for 3 days gave 32-3670 of 3,5-diU-benzoyl-l,2-U-(1-cyanobenzylrdene)-/SD- 

arabmofuranose7 _ 

We now report a convenient procedure for the synthesis of the title compounds by 

treatment of acylated 1,2&s- and 1 ,Ztrmrs-glycosyl bromides with potassium cyanide in 
acetonitrile at room temperature for 12-24 h. 

In a typical experrment, for a glycosyl bromide in which the substituents at posl- 

tions 1 and 2 are cis, a solution of tetra_O-acetyl-&D-galactopyranosyl bromide (2.05 g, 
5 mmol) m dry acetonrtrrle (15 ml, freshly distrlled from CaH,) was stirred wrth dry potas- 

sium cyanide (1.63 g, 25 mmol) and tetrabutylammonium bromide (750 mg, 2.5 mmol) for 

15 h. The mrxture was then cl&ted wrth ethyl acetate (150 ml), washed with water 
(7 X 50 ml), and concentrated to dryness. A solution of the residue in chloroform-light 
petroleum (1: 2, 100 ml) was passed through a bed of srlica gel to yield 2ab [ 1.69 g, 95%; 
endo,exo ratio 2.8 : 1, determmed by p.m.r. spectroscopy (intensities of C-Me srgnals)], 

which was fractionated by chromatography on srlica gel (elution with benzene+ether). The 
use of tetrabutylammonium iodide, instead of the bromide, gave 9 1% of 2ab. 

In a simrlar manner, tetrad-acetyl+D-glucopyranosyl bromide gave 9 1% of lab 
(endo,exo ratio 1.9 : 1) and hepta_O-acetyk-maltosyl bromide afforded 73% of 3,6-dr-0 

acetyl-l,2U~Icyanoethyl~dene)-4~0-(2,3,4,6-tetra-0-ace~l~-D-~ucopyranosyl)~D- 

glucopyranose’ . 
For the synthesis of 1,2-@cyanoalkylidene derivatives from glycosyl bromides 

with the substrtuents at posrtrons 1 and 2 trans, the quaternary ammonium salt was omrtted. 



Cl2 mELIMINmY COMMUNICATION 

TABLE I 

1,2Q(1CYANOALKYLIDENE) SUGAR DERIVATIVES 

Compound 

C U,OAC 

P_mr. data (CDCZ,: 6 scale) 
R’ RI MP- 

(degrees) OAc CN 

I& ffrl >C’ 
‘Me 

a CN Me 77 78 +136 5 76 2.07(X2). 1.90 
(5) 2.10 

b hfe CN 74-7s +-IO8 5.68 2.06(X 3) 1.75 

(5) 
‘a2 

1 

c H,OAC 

a CN Me syrup +92 7 5.88 2 06(X2). 185 
(5) 2 11 

b Me CN 116-l 18 +114 5.72 2 06(X 2). I 76 
(5) 2 09 

c q>occ 

a CN Me 154--1.55 +2.7 5.42 2 00(X2). 1.86 
(7) 2 06 

&CO b Me CN 161-162 -74 5.58 2.07.2.10. 182 
(2) 2.13 

3 

a CN Me 147-149 +7 5.44 2 06.2.10 1.90 

(2) 

b Me CN 125-127 +88 5 5 58 2 07,2 10 180 

. c2 (2) 
4 

c HzOnc 

o+,G = CN M= 230 232 t-31.7 S-42 (2) 2 2 2.04.2 02(X2), 24 08. 190 

OAC AC0 ,>” b hle CN 190-192 -11.4 5 54 2 02(X2). 1.80 
-a* (2) 2 06(x 21, 

5 2.10 

a In chloroform 
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In a typical procedure, tetra-@acetyl-D-mannopyranosyl bromide [from D-mannose penta- 

acetate (1.95 g, 5 mmol) by conventronal treatment with HBr-HOAc-Ac,O] was treated 

with potassium cyanide (1.63 g, 25 mmol) in acetonitrde (15 ml) for 20 h. The mrxture 

was then tiuted with chloroform (100 ml), washed wrth water (5 X 50 ml), passed through 
a bed of sihca gel, and concentrated to yield a syrupy mixture (1.8 g) of 3ab (endo,exo 

ratio of C-Me groups, 4 : 1). Crystallisation from methanol (20 ml) afforded 63% of the 

e&o-isomer 3a, and the exe-isomer 3b was isolated by chromatography of the material in 

the mother liquor. 

In a similar manner, L-rhamnose tetra-acetate was converted into a 6 : 1 mixture of 

the endo and exo isomers (4a and 4b), from which 4a (62%) was isolated by crystalhsatron 

and 4b by chromatography, and scillabiose hepta-acetate’ was converted mto a 2.5. I mrx- 

ture of endo and exo isomers (5a and 5b) that were Isolated by crystalhsation and 

chromatography. Methyl 2,3,5-tri-O-benzoyl-c-L-arabinofuranoside was converted9 rnto 

the glycosyl bromide, which, without purrficatron, was treated with potassium cyamde in 

acetomtrile for 12 h to yield 49% of 3,5-di-U-benzoyl-1,2-0-(1-cyanobenzylidene>~~- 

arabmofuranose, m-p. 150-152” (from ethanol), [cr]g tl6.8” (c 1.32, chloroform);cf m p. 

i51”, [arIg -20.3” for the D isomer’. 

The Raman spectra of all the derivatives in Table I exhrbited absorptions for nrtrrle 

at 2230-2240 cm-‘, then intensities being hrgher than those of carbonyl groups. 

Assrgnment of the C-Me groups to exo or endo positions was based on the relatme chemical 

shifts, by analogy WI& the corresponding 1,2-alkoxyethylidene derivdtives’07”. 
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