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Selective acetylation of D-mannose and D-xylose 

EUZA~ETH LEE, ANN BRUZ~I, EUGENE O’BRIEN, AND PROINNSLU S O’COLLA 

Chemistry Department, UmversIty College, Galway (Ireland) 

(Received May 17th, 1978, accepted for pubhcatlon, June 26th, 1978) 

Our mvestlgatlons on the direct selective acetylatlon of some aldopyranoses’*2 
have provided useful syntheses of mtermedlates not otherwlse readily available 

Treatment of D-mannose with 5 7 mol. of acetlc anhydnde m the presence of an- 

hydrous sodium acetate at room temperature gave a mixture of products from which 
the syrupy penta-acetate (- 60 %) and 1,2,3,6-tetra-O-acetyl-a&D-mannopyranose 

(1, 29%) were Isolated by chromatography on sihca gel The penta-acetate was 
mamly the a anomer, the H-lcr slgnal appeared at T 3 86, and there was a much 
weaker signal for H-l/? at r 4 08 

In the tetra-acetate, the relative mtensltles of the H-l resonances at x 3 92 and 
4 11 mdlcated the CL j? ratio to be -2 - 1 Methylatlon of the tetra-acetate with dlazo- 
methane-boron trdluonde etherate gave crystalhne 1,2,3,6-tetra-O-acetyl-CO- 
methyl-/?-D-mannopyranose (2), and 4-O-methyl-D-mannose was the only sugar 
Isolated after deacetylatxon 

The isolation of the 1,2,3,6-tetra-acetate m useful yield shows that HO-4 of 
D-mannwe 1s the least reactive hydroxyl group under the designated reactlon condl- 
tlons, m agreement wth the reported’ selective acylatlon of benzyl a-o-mannopyrano- 
side Also, HO-4 was least reactive m the selective acylatron of methyl a-D-manno- 
pyranoslde with benzoyl chloride4 

Acetylatlon of D-xylose with 5 3 mol of acetlc anhydrIde gave crystallme 
tetra-0-acetyl-P-D-xylopyranose (27 %) and a syrupy trlacetate fraction (3, - 29 %), 
from which 1,2,4-tn-0-acetyl+D-xylopyranose (4, 7 2 %) was isolated by fractional 
crystalhsatlon The structure of 4 was estabhshed by methylatlon with dmzomethane- 

boron trlfluorlde etherate m dlchloromethane, and was cotirmed by n m r spectro- 
metry of the derived,, crystalhne 3-phenylcarbamate 6 Irradlatlon at the high-field 
portlon (T 4 80-5 10) of the pattern due to H-2,3,4 decoupled the H-5 agnals, 
maximum decouplmg occurred with n-radiation at r 5 06, so this was taken as the 
centre of the H-4 slgnal Slmllarly, by decoupling H-l, the H-2 slgnal was shown to 
be centred at o 4 97 Thus, H-3 was centred at z 4 86 In the spectrum6 of 1,2,3,4- 
tetra-0-acetyl-/3-D-xylopyranose in acetone-d, at 100 MHz, the slgnal for H-3 was 
a tnplet (o 4 71) The upfield shift (0 15 p p m ) m the H-3 slgnal of 6 relative to 
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amount of sodmm methoxlde. When deacetylatlon was complete, the solution was 
de-iomsed and concentrated to a syrup which was dried by &stlllatlon with methanol 
and extracted wlth acetone The extract was concentrated to dryness The product 
(-30 mg) mlgrated at the same rate as an authentic sample of 3-O-methyl-D-xylose 
on electrophoresis m borate buffer, and had Mo 0 70 (In lo 0 66) 

(b) When the procedure m (a) was apphed to the syrupy trlacetate fraction, 
3-O-methyl-D-xylose was formed together wlth a trace of the 2-O-methyl analogue. 

I,2,4-Tri-O-acetyI-3-0-phenytcarbamoy~-~-D-_~y~opyranose (6) - To a solutlon 
of 4 (200 mg) m dry toluene (4 ml) were added phenyl lsocyanate (0 5 ml) and dry 
pyrrdme (0 75 ml) After 24 h at room temperature, t 1-c showed almost complete 
conversron of 4 mto matenal of hrgher R, value The solution was treated with water 
to decompose excess of phenyl rsocyanate, kept for 1 h at room temperature, filtered, 
and concentrated The syrupy residue was extracted wrth chloroform (30 ml), the 
extract was filtered and washed wnh 0 5% aqueous copper sulphate and water to 
remove pyndme, dned (Na,SO,), and concentrated, and the resrdue was crystalhsed 
from the minnnal volume of dr-rsopropyl ether to grve 6 as needles (220 mg) Re- 
crystalhsatron from dr-rsopropyi ether gave matenal, m p 150 O, [aID + 8 o (c 0 2, 

chloroform) N m r. data (CDCl,) T 2 75 (m, 5 H, Ph), 3 20 (bs, 1 H, NH), 4 30 
(d, 1 H, J1 z 7 Hz, H-l), 4 SO-5 10 (m, 3 H, H-2,3,4), 5 86 (dd, 1 H, J, 5 11, Js 4 

4 5 Hz, H-5), 6 42 (dd, 1 H, J5 ,5 11, J5’/+ 9 Hz, H-5’), and 7 92-7 96 (2 s, 9 H, 
3 AcO) 

Anal Calc for CIBH,,NO, C, 54 68; H, 5 32, N, 3 54. Found C, 54.73, 
H, 5.50, N, 3 43 
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