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ABSTRACT 

The reaction of sucrose with a combination of 2,2_dimethoxypropane, N,iV- 
dimethylformamide, and toluene-p-sulphonic acid (reagent A) gave, after acetylation 
followed by chromatography, l/,2:4,6-di-U-isopropylidenesucrose tetra-acetate (1) in 
15% yield. The structure of 1 was determined on the basis of p.m.r. and mass spectro- 
metry, and by chemical transformations. Treatment of 1 with aqueous acetic acid 
afforded sucrose 3,3’,4’,6’-tetra-acetate 2. Reacetalation of 2 using reagent A gave 1 
in 80% yield. The p.m.r. spectrum of 2 confirmed the presence of hydroxyl groups at 
C-2 and C-4. The following sequence of reactions showed that the remaining two 
hydroxyl groups were located at C-6 and C-l’. Selective tritylation of 2 gave 1’,6-di- 
0-tritylsucrose 3,3’,4’,6’-tetra-acetate (3) as the minor, and 6-O-tritylsucrose 
3,3’,4’,6’-tetra-acetate (4) as the major, product. When tritylation was carried out 
under forcing conditions, 2 gave 3 as the major product. AcetyIation of 4 afforded 
6-0-tritylsucrose hepta-acetate. Mesylation of 2 gave the tetramethanesulphonate 5, 
which afforded the 6-deoxy-6-iodo derivative 6 on treatment with a refluxing solution 
of sodium iodide in butanone. Treatment of 3 with methanesulphonyl chloride in 
pyricline gave the disulphonate 7, which on detritylation followed by acetylation gave 
2,4-di-0-methanesulphonylsucrose hexa-acetate (9). Treatment of 9 with sodium 
benzoate in hexamethylphosphoric triamide displaced the 4+.uIphonate, with inversion 
of configuration, to give the gaZacto derivative 10. 

INTRODUCTION 

In continuation of our studies on the synthesis of acetal derivatives of sucrose, 
we have used the combination (reagent A) of 2,2dimethoxypropane, N,.Wdimethyl- 
formamide, and toluene-p-sulphonic acid as an acetalating reagent. The unique 
acetalating properties of reagent A have been recognised and demonstrated to give 
strained and otherwise inaccessible cyclic acetal derivatives of sugars2-5. In our 
previous study of this reaction with sucrose, the expected 4,6-O-isopropylidenesucrose 

*Sucrochemistry: Part XVII. For Part XVI, see Ref. 1. 
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Anal. Calc. for C23H351020S3: C, 32.3; H, 4.1; I, 14.9; S, 11.2. Found: C, 32.5; 
H, 4.1; I, 14.0; S, 11.:. 

3,3’,4’,6’-Tetra-O-acetyZ-2,4-di-O-mesyZ-I’,6-di-O-trityZsucro.se (7). - A solution 
of 3 (2.5 g) in pyridine (50 ml) was treated with mesyl chloride (2.5 ml) ai 0” and then 
kept at room temperature for 24 h. To the cooled reaction mixture, water (1 ml) was 
added, the solution was left at room temperature for 34 min and then poured into 
ice-water, the precipitate was collected, washed with water, and taken up in dichloro- 
methane, and the solution was dried (Na,SO,). Concentration gave 7 (2.6 g, 89.9%) 
as a crystalline powder, m-p. 189-190”, [aID + 50.7’ (c 0.74, chloroform). N.m.r. data: 
z 4.42 (d, 1 H, Jl,z 3.5 Hz, H-l), 5.35 (q, 1 H, J2,3 10.0 Hz, H-2), 4.5 (q. 1 H, .& 
9.5 Hz, H-3), 5.0 (q, 1 H, J4,5 10.0 Hz, H-4), 4.03 (d, 1 H, J3,,4, 6.OHz, H-3’), 
4.59 (t, 1 H, J4.,5. 6.0 Hz, H-4’), 2.45-2.85 (30 H, 2Tr), 7.15, 7.53 (2 s, 6 H, 2Ms), 
7.54, 7.93, 7.94, 7.96 (4 s, 12 H, 4Ac). 

Anal. Calc. for CsoH6201&: C, 62.17; H, 5.39; S, 5.56. Found: C, 62.1; 
H, 5.4; S, 5.7. 

3,3’,4’,6’-Tetra-0-acetyZ-2,4-di-0-mesylsucrose (8). - A solution of 7 (2.5 g) in 
a mixture of chloroform (4 ml) and glacial acetic acid (7 ml) was treated with hydrogen 
bromide in acetic acid (45X1, 2 ml) at 0” for 5-10 min. The reaction mixture was 
diluted with dichloromethane and washed successively with aqueous sodium acetate, 
water, aqueous sodium hydrogen carbonate, and water. The solution was dried 
(Na,SO,) and concentrated to give a crystalline residue. Triphenylmethanol was 
removed by crystallisation f’rom methanol at 0”, and the resulting solution was 
concentrated to give a syrup, which was putied by elution from a small column of 
silica gel, using ether, to give 8 (1.2 g, 71.8%), [a],, +39.9” (c 2.34, chloroform). 
N.m.r. data: ~4.24 (d, 1 H, Jl,z 3.5 Hz, H-l), 5.23 (q, 1 H, J2,3 10.0 Hz, H-2), 
4.46 6. 1 H, Js.4 10.0 Hz, H-3), 5.2 (t, 1 H, J4,5 lO.OHz, H-4), 4.5 (d, 1 H, J3.,_+, 
6.5 Hz, H-3’), 4.54 (t, 1 H, J4n,5n 6.5 Hz, H-4’), 6.9 (s, 6H, 2Ms), 7.8, 7.85, 7.89 
(12 H, 4Ac). Mass-spectral data [(a) and (b) indicate ions due to hexopyranosyl and 
ketofuranosyl cations, respectively]: m/e 36la, 289b, 265a, 229b, 205a, 187b, and 127b. 

Anal. WC. for C,,H,40,&: C, 39.63; H, 5.1; S, 9.6. Found: C, 40.02; 
H, 4.8; S, 9.4. 

Conventional treatment of 8 (1.2 g) with acetic anhydride (2 ml) and pyridine 
(20 ml) at room temperature gave 2,4-di-U-mesylsucrose hexa-acetate (9) (1.3 g, 96%) 
as a syrup, [al, +44.5” (c 1, chloroform). N.m.r. data: z 4.29 (d, 1 H, J1,2 3.75 Hz, 
H-l), 5.35 (9, 1 H, Jz.3 9.5 Hz, H-2), 4.49 (t, 1 H, J3,4 9.5 Hz, H-3), 5.2 (t, 1 H, 
Jb,S 9.5 Hz, H-4), 4.51 (d, 1 H, J3,,4, 6.0 Hz, H-31$4.64 (t, 1 H, J4’,5e 6.0 Hz, H-4’), 
6.9, 6.95 (2 s, 6 H, 2Ms), 7.8-7.94 (12 H, 4Ac). Mass-spectral data [(a) and (b) 
indicate ions due to hexopyranosyl and ketofuranosyl cations, respectively]: m/e 403a, 
343a, 33lb, 283a, 27lb, 211b, 187a, 169b, and 109b. 

Anal. Calc. for Cz6H3sOz1S2: C, 41.6; H, 5.06; S, 8.5. Found: C, 42.3; H, 5.2; 
s, 8.1. 

1’,3’,4’,6’-Tetra-O-acetyl-#ho-fructofuranosyl 3,6-di-0-acetyl-4-0-benzoyl-Z- 
0-mesyZ-a-D-gahctopyranoside (IO). - A solution of 9 (500 mg) in hexamethyl- 
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phosphoric triamide (7 ml) was heated with sodium benzoate (1 g) at 90” for 24 h. 
The reaction mixture was poured into ice-water, and the precipitate was collected, 
washed well with water, and taken up in dichloromethane. The dried (Na,SO,) 
solution was concentrated to a syrup, which was pu&ed on a small column of silica 
gel, using ether-light petroleum (l:l), to give 10 (487 mg, 90%) as a syrup, [c& + 15.5° 

(c 1.84, chloroform). N.m.r. data: ~4.13 (d, I H, Jr,s 3.75 Hz, H-I), 4.98 (q, I H, 
J2,3 10.5 Hz, H-2), 4.54 (q, 1 H, JJ,4 3.5 Hz, H-3), 4.22 (q, 1 H, J4,5 1.4Hz, H-4), 
4.51 (d, L H, J3.,4. 6.0 Hz, H-3’), 4.45 (t. 1 H, J4.,5, 6.0 Hz, H-4’), 6.94 (s, 3 H, MS), 
1.9-2.14 (m, 5 H, Bz), 7.81, 7.85, 7.9, 7.99, 8.03 (18 H, 6Ac). Mass-spectral data 
[(a) and (b) represent ions due to hexopyranosyl and ketofuranosyl cations, respec- 
tively]: m/e 429a, 369a, 331b, 29la, 27lb, 23la, 211a, 169, and 109. 

Anal. Calc. for C32H4,020S-2C,H,,0: C, 51.8; H, 6.4; S, 3.46. Found: 
C, 51.6; H, 5.9; S, 4.1. 
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