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Ferrier and his co-workers brominated acylated hexo- and pento-pyranosides’-’ , 

some glucopyranuronic acid derivatives’, and acylated l-thioglycopyranosides6 and glyco- 

pyranosides’ by a radical process to obtain, in most cases, products monobrominated at 
C-5_ In the light-induced reaction of penta-U-acetyl+D-glucopyranose with bromine, 

2,3,4,6-tetra_O-acetyl-D-glucopyranosyl bromide and 2,3,4,6-tetra-Gacetyl-l-bromo-D- 
glucopyranosyl bromide were isolated in low yields by column chromatography3. 

During experiments on the bromination of some C-glycosyl heterocyc!es with N- 
bromosuccinimide, it was found that bromination occurred on the sugar moieties, and 
the reaction has now been extended to glycogl cyanides. 

The reaction of 2,3,4,6-tetra_O-acetyl_B-D-galactopyranosyl cyanide (1) or 2,3,4- 
tri-@acetyl-&D-xylopyranosyl cyanide (2) with N-bromosuccinimide in refluxing carbon 

tetrachloride in the presence of benzoyl peroxide gave, respectively, the I-bromoglycosyl 

cyanides 3 (82%) {m-p- 117-l 18” (from ethanol), [&ID +184” (c 1.5, chloroform) (Anal. 
talc. for C&H1&rN09: N, 3.21; Br, 18.34. Found: N, 3.18; Br, 18.14)) and 4 (42%) 
{m-p. 182-184O (from ethanol), [aID +148” (c 1.5, chloroform) (And. Caic. for 

C12H,&rN07: N, 3.84; Br, 21.94. Found: N, 3.92; Br, 21 .&I)) _ Compounds 3 and 4, if 

pure and dry, are stable in air. No further bromination could be achieved with N-bromo- 
succinimide-benzoyl peroxide or bromine-u-v. light in refluxing carbon tetrachloride. 

The 2OG-MHz, lH-n.m.r. data (internal Me& room temperature) for 3 [acetone- 

d6: 6 5.47 (dd, 1 H, J2,s 10.4, 3aW4 0.4 Hz, H-2), 5.33 (dd, 1 H, J3,4 3.2 Hz, H-3), 5.61 
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3 R’ = H. R2 = OAc , d = CH,OAc 

4R’= 0Ac.d = H.R’= H 
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(dd, 1 H, J4,s 1.4 Hz, H4), 4.73 (m, 1 H, J 5,6 5.4, J5,6t 6.7 Hz, H-5), 4.30 (m, 1 H, 
H-6) 4.23 (m, 1 H, Jq 11.8 Hz, H-6’)] and 4 [CDCls: 6 5.23 (d, 1 H, Ji s 9.5 Hz, 
H-2), 5.45 (dd, 1 H, Js,., 9.5 Hz, H-3), 5.08 (m, 1 H, J4,5a 11, J4,+ 6 Hz, k4), 4.24 

(dd, 1 H, H-5e), and 3.80 (dd, 1 H, J 5a,5e 12 Hz, H-5a)] in comparison with those of 1 

and 2 unambiguously indicate that bromination had occurred at C-l, since the signals 

for H-l had disappeared and those for H-2 had become doublets, and that the com- 

pounds existed in the 4CI conformation. These data suggest that the bromine atom is 
axial, since an equctorial bromine would be expected to destabihse the 4C, conformer 

because of the strong anomeric effect. 
The ‘3C-n.m.r_ data (50.3 MHZ, CDCla, room temperature, internal Me,Si) of 

l-4 showed that the introduction of the bromine substituent caused a downfield shift 

of -15 p-p-m_ for the C-l signa J (I. 66.54; 3, 81.84; 2, 65.70; 4, 81.81 p-p-m_)_ The as- 

signments of the carbon signals were made by low-power, single-frequency, off- 

resonance decoupling experiments. The splitting of the C=N carbon resonances provided 
further proof of the site of substitution and of the orientation of the substituents at C-l 

These resonances were double doublets for 1 (JcN,H_~ 7.2, JCN,EI_~ 3.9 Hz) and 2 

(JcN~_1 8.1, JcN,H_;! 2.0 Hz); for the brominated compounds, they were doublets (3, 
J~,H_;! 2.7; 4, Jr--~,+2 2.2 Hz). The values of J~,H_;! for 3 and 4 are consistent with a 

gmtche orientatiorPg of H-2 and CN, and indicate that the CN group has retained the 
origimd equatorzid position; therefore, Br-1 must be axzirZ. 

The ‘J and 3J couplings of the CsN carbon resonances were identified by con-’ 
tinucus wave, selective decoupling. 

Au X-ray crystallographic determination of structure for 3 and 4 is in progress_ 
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