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Note 

Preparation of acetylated 2-heptulo- and 2-hexulo-pyranosononitriles from 
acetylated 1 -bromo-D-glycosyl cyanides 
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Reaction of the recently reported acetylated l-bromo-D-glycosyi cyanidesle3 

l-3 with silver acetate or mercury(I1) acetate in acetic acid-acetic anhydride gave 

2,3,4,5,7-penta-O-acetyl-~-D-gulucfo-2-heptulopyranosononit~le (4) 2,3,4,5- 

tetra-O-acetyl-P-D-xylo-2-hexulopyranosononitrile (S), and 2,3,4,5-tetra-o-acetyl- 

a-D-arubino-2-hexulopyranosononitrile (6), respectively, in good yields4 (Table I). 

It is remarkable that, whereas for some other brominated sugar derivatives5y6, the 

reaction proceeds quickly and under mild conditions, l-3 need significantly longer 

times and reflux temperature to complete the transformation. 
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1 d = 0Ac,R2 = H,P- = CH,OAc 4 R’ = 0Ac,R2= H,R3= CH20Ac 3R1 = Br,R’= CN 

2 R’ = R3 = H , Rz = C,Ac 5 R’ = R3 = H , R2 = OAc 6R’ = CN,R’= OAc 

The ‘H- and ‘3C-n.m.r. spectra (Tables II and III) contain signals of 5 acetyl 

groups for 4, and 4 for 5 and 6. The H,H coupling constants indicate that 4-6 exist 

in the conformations depicted. The H,C coupling constants7*8 for H-3 and the CN 

carbon (Table III) reflect a truns-diaxial relationship, indicating that the reactions 

of l-3 to give 4-6 proceed with inversion of configuration at C-2. 
Compounds 4-6 can be regarded as 2-keto-3-deoxyoctulosonic acid (KDO) 

analogues . 

EXPERIMENTAL 

Melting points are uncorrected. Optical rotations were measured with a Per- 

kin-Elmer 241 polarimeter. N.m.r. spectra were recorded with a Bruker WP 200 

SY spectrometer (lH, 200 MHz; 13C, 50.3 MHz). 

Preparation of ucetyluted 2-heptulo- and 2-he&o-pyrunosononitriles. -To a 
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TABLE I 

ACETYLATED2-HEFTJLO- AND%HEXULO-PYRANOSONONITITRILES 

Compound RtWd0n Yield M.p. 200 
blD Formula Analytical data (%) 

time @) (degrees) (degrees) 

(h) Calc. Found 

4 8 59 130-131 +99 C17H21NOll N, 3.37 3.54 
C, 49.16 48.81 
H. 5.09 5.19 

5 3 73 143-144 +83 C14H17N09 N, 4.08 4.12 

C, 48.98 49.10 
H, 4.99 4.87 

6 4.5 65 117-118 ~158 C14H,,N09 N, 4.08 3.98 

C, 48.98 48.89 
H, 4.99 4.91 

“In chloroform. 

TABLE II 

'H-N.M R.DATA'(SSCALE,JINHZ) FOR ACETYLATED ~-I-wT~I_~- AND~-HEXUL~-FTRAN~~~N~NITRILES 

Compound H-3 

(J3.4) 
H-4 

(54.3 

H-5 

(J5,d 

H-6 H-7 H-7 Me 

4 5.50 5.28 5.52 

(11) (3) (1.2) 

H-5 

(J5.a) 

5 5.21 5.34 5.02 

(9) (8) (5.2) 

6 5.90 5.54 5.20 
(10.5) (3.3) (1.3) 

4.43 4.20 4.17 2.00-2.20 
(15 H, 5 Me) 

H-6? H-6a 

&+a) (JS,ba) 

4.26 3.83 
(12.2) (9.2) 

3.61’ 3.496 

(14) (2) 

2.03-2.16 
(12 H, 4 Me) 

1.40-1.72 
(12 H, 4 Me) 

“First-order analysis, 200 MHz, CDC&, internal Me$i. bInterchangeable assignments. 

solution of acetylated 1-bromo-D-glycosyl cyanide (1 g, l-3) in acetic acid (12 mL) 

and acetic anhydride (3 mL) was added 1.2 mol of silver acetate or 0.6 mol of mer- 

cury(I1) acetate. The mixture was boiled under reflux for the time given in Table 

I and then cooled to room temperature, the solids were collected and washed with 

a little acetic acid, and the combined filtrate and washings were concentrated in 
vucuo. The residue was triturated with ice-water, stored at room temperature for 

1 h, and then extracted with chloroform (2 x 10 mL). The combined extracts were 

washed with water, aqueous sodium hydrogencarbonate, and water, dried, and 
concentrated. The residue was crystallised from ether-light petroleum. 
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TABLE III 

Compound c-2 c-3-c-7 c=o Me 

4 92.09 72.48 111.64 170.10 20.79 
69.14 (6.5 Hz) 169.75 20.54 
68.04 169.30 20.49 
66.17 168.81 20.45 
66.17 166.20 20.33 

c-3-C-6 
5 91.77 69.79 

69.60 
66.95 
62.82 

6 92.56 68.64 111.71 169.80 20.74 
68.16 (6.0 Hz) 169.32 20.66 
66.78 168.81 20.49 
65.30 166.20 20.37 

111.30 169.30 20.41 
(5.3 Hz) 168.80 20.32 

168.35 20.21 
166.29 20.11 

‘50.3 MHz, CDCl,, internal Me.&. 
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