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ABSTRACT 

An improved synthesis of 6,6’-disubstituted derivatives of sucrose is described 

that uses 1’,6,6’-tri-U-tripsylsucrose as the starting material. The 6- and 6’-tripsyloxy 
groups have been selectively displaced, leaving the (more sterically hindered) 1 ‘- 

tripsyloxy group untouched. Subsequent displacement of the 1’-tripsyloxy group by 
sodium benzoate, under forcing conditions, effected sulfonate displacement and gave 

sucrose derivatives substituted at C-6 and C-6’. 

INTRODUCTION 

Some 6,6’-disubstituted derivatives of. sucrose were required for biological 
studies. A convenient starting material for the synthesis of these derivatives would be 
a sulfonylated sucrose derivative. As there are numerous reports in the literature on 
the synthesis of tosylated sucrose derivatives and their use in preparing 6,6’- 
disubstituted sucrose derivatives, these synthetic pathways were examined tist. 

In 1972, Hough and Mufti’ reported the synthesis of 6,6’-diazido-6,6’-dideoxy- 
sucrose (7) from 6,6’-di-O-tosylsucrose hexaacetate (3). Their sequence required 
6,6-di-O-tosylsucrose (2) as an intermediate, which was. obtained in only .18% yield 
from sucrose2. This low initial yield, coupled with the need for frequent column- 
chromatographic puriiication of intermediates, made their pathway unfavorable. 

A major cause for the poor yield of 2 was the difficulty associated with obtaining 
pure 6,6’-disubstitnted sucrose. Lemieux ‘et .al. 3 reported that selective _tosylation of 
sucrose gave mixtures of 6;6’-di-O-tosylsucrose (2) together -with the isomeric 1’,6-di- 
O-tosylsucrose, 1’,6’-di-O-tosylsucrose and. trisulfonates -and probably mixed 
monosulfonates of sucrose. This- lack,‘of-selectivity for O-6 and O-6’ over O-l’ is 
surprising, ‘as O-i’ is sterically much more hindered- than either O-6 or O-6’- and 
should, as a result, be more diflicultly esterified. 

It seemed possible that a sterically more hindered sulfonate might increase the 
selectivity between the 6,6’ and 1’ hydroxyl groups and lead to a readily isolated 
6,B’disulfonylated sucrose. For this reason, -the reaction of 2,4,6-triisopropylbenzen& 
sulfonyl chloride (tripsyl chloride) with sucrose was investigated. Surprisingly, again 
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was combined, dried at 60” at 1 torr to give a total of 40.7 g (95.8%) of 11, m:p. 90-95” 
(softening), melting at 95-13O”, [a]i1 f21.8 kO.5” (c 0.97, chloroform). 

Anal. Calc. for Cs2H1 esO,,Ss : C, 66.48; H, 6.55; S, 5.79. Found: C, 66.25; 
H, 6.43 ; S, 6.00. 

6,6’-Dideoxy-6,6’-diiodo-I’-0-tripsylsucrose pentabenzoate (12). - A mixture 

of the tritripsyl pentabenzoate 11 (40.7 g, 24.5 mmoles), -sodium iodide (121 g, 
810 mmoles), and acetone (680 ml) was stirred for 5 days at reflux, and then cooled 
to room temperature and titered. The filtrate was evaporated to give a yellow solid, 
which was triturated with chloroform (425 ml) and the mixture Wered. The filter 
cake was washed with chloroform (425 ml), and the filtrate evaporated to a yellow 
glass that was slurried with acetone (120 ml) and the mixture filtered. The iXter cake 
was washed with acetone (85 ml) and the filtrate was evaporated. A solution of the 

resultant residue in chloroform (350 ml) was washed successively with 10% sodium 
thiosulfate solution (350 ml) and water (350 ml), dried (Drierite), and evaporated to 
give a white, solid foam (35.7 g). This foam was solidified by adding hot abs. ethanol 
(125 ml) to give 12 as a white solid. Additional product was obtained from the mother 

liquor; total yield 32.3 g (98.0%), m.p.98-104”, [a]:’ - 1.32 kO.32” (c 0.99, chloro- 
form). 

Anal. Calc. for C62H6t12016S: C, 55.20; H, 4.63;.1, 18.81; S, 2.38. Found: 
C, 55.48; H, 4.65; I, 18.69; S, 2.60. 

6’,6-Diazido-6,6’-dideoxy-I’-0-tripsylsucrose pentabenzoate (13). - A mixture 
of the diiodide 12 (30.9 g, 22.9 mmoles), sodium~azide (14.9 g, 229 mmoles), and dry 
hexamethylphosphoric triamide (170 ml) was stirred for 1.5 h at 85”. The mixture was 
then added with stirring to ice-water (7000 ml). The precipitate that formed was 
filtered off, and the filter cake was washed with water (4000 ml), air-dried for 16 h, 
and then mixed with chloroform (350 ml). The -water layer that formed was separated, 
and the chloroform layer was dried (Drierite) and evaporated to a white, solid foam. 
This foam solidified on adding hot abs. ethanol (100 ml) to give 13 as an off-white solid. 
The mother liquor was concentrated to a yellow syrup, which was dissolved in acetone 
(20 ml) and added dropwise with stirring to ice-water (500 ml). The yellow precipitate 
that formed was filtered off, and the dried filter cake solidified on adding hot abs. 
ethanol (22 ml) to give more product. The two portions of product were combined and 
dried for 16 h at 40” and 1 mmHg to give 13; yield 25.3 g (93.8%), m.p. 84-95”, 
[a];’ f31.1 50.6” (c 0.96, tihloroform), v:: 2110 cm-l (Na). 

Anal. Calc. for C62H62N6016S: C, 63.15; H, 5.30; N, 7.13; S, 2.72. Found: 

C, 63.15; H, 5.20; N, 7.25; S, 2.60. 

6,6’-Diazido-6,6’-dideoxy-I ‘-0-tripsylsucrose (15). - A solution of 1’,6,6’- 
tritripsylsucrose (10, 5.72 g, 5.01 mmoles) in dry hexamethylphosphoric triamide was 
stirred with sodium azide (3.26 g, 50.1 mmoles) for 16 h at 85”. The mixture was then 
poured with stirring into 20% sodium chloride solution (900 ml) containing ice. The 
aqueous mixture was extracted with ethyl acetate (500 ml) and the extract was 
evaporated to give a white, solid foam. This foam was slurried in -acetone (70 ml), 
titered, and the filter cake. washed with acetone (40 ml).. The Gltrate was again 
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evaporated to a white solid foam, which was slurried in acetone (30 ml), cooled and 
filtered. The filter cake (sodium tripsylate) was washed with cold acetone (20 ml). The 
atrate was evaporated to a white solid foam, which was dissolved in ethyl acetate 
(500 ml), washed with 4% sodium chloride solution (2 x 350 ml) and water (350 ml), 
dried (sodium sulfate), and evaporated to give crude 15 as an off-white, waxy solid; 
yield 2.78 g (84.2%), VEX 2110 cm- ’ (Ns), n.m.r. (acetone-d,): 6 7.33 (s, 2, H-3 and 
H-5 of tripsyl), 5.27 (d, 1, J 3.5 Hz, H-l), 1.24 (d, 12, J 7.0 Hz, o-CH, groups of 
tripsyl), 1.26 (d, 6, J 7.0 Hz, p-CH3 groups of tripsyl). This material was acetylated 
without further purification to give the pentaacetate (16). 

6,6’-Diazido-6,6’-dideoxy-I’-0-tripsylsucrose pentaacetate (16). - A solution 
of crude 6,6’-diazido-6,6’-dideoxy-1’-O-tripsylsucrose (15, 2.55 g, 3.87 mmoles) in 
dry pyridine (30 ml) was stirred at 0”, and acetic anhydride (3.65 ml, 38.7 mmoles) 
was added dropwise. The mixture was stirred for 1 h at 0” and for 16 h at room 
temperature. The yellow solution was then evaporated at 50” to a yellow oil, which 
was mixed with methanol (50 ml) and refluxed for 15 min on a steam bath to de- 
compcse any excess of acetic anhydride. This mixture was evaporated with toluene to 
remove pyridine azeotropically and leave an orange syrup. This syrup was dissolved 
in ether (75 ml) and washed successively with ice-cold, 2hz hydrochloric acid (50 ml), 

saturated sodium hydrogen carbonate solution (50 ml), and water (50 ml)_ The ether 

layer was dried (Drierite) and evaporated to give crude 16 as a white, solid foam 
(3.08 g, 91.7%), ~5;; 2110 (N3), 1730 cm-’ (OAc); n.m.r. (CDCI,): 6 7.25 (s, 2, R-3 
and H-5 of tripsyl), 5.63 (d, 1, J 3.5 Hz, H-l), 1.29 (d, 18, J 7.0 Hz, CH, groups of 
tripsyl). Crude 16 was converted into 17 without further purification. 

ACKNOWLEDGMENTS 

The authors thank Mr. Mark Vasser for preparing some of the reaction inter- 
mediates. This research was supported by a grant CA-13911 of the National Cancer 
Institute of the National Institutes of Health, U.S. Public Health Service. 

REFERENCES 

1 L. HOUGHAND K.S. Mum, Curboh&. Res.,25 (1972)497-503. 
2 R.U. LEMIEIJXAFJDJ.P.BARREIIE,C%Z. J. Chem., 38 (1960)6X-662. 
3 C. H. BOLTON, L. HOUGH, AND R. A. KHAN, C’orbohydr. Res., 21 (1972) 133-143. 
4 R. G. ALMQUIST AND E. J. REIST, J. Corbohydr. Nucleosides, Nucleotides, 1 (1974) 461-468. 
5 R. %3AN, Carbohydr. Res., 22 (1972) 44145. 


