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ABSTRACT 

2,6-Anhydro-3,4,5,7-tetra-O-benzy1-l-deoxy-~-gluco-hept-l-enitol (3) was converted into ally1 
3,4,$,7-tetrd-0-benzyl-l-deoxy-l-iodo-a-o-g~ucu-2-heptu~opyranoside (4) upon addition of allylic alcohol 

in the presence of N-iodosuccinimide. Treatment of 4 with tributyltin hydride triggered a stereoselective 

exo-Dig radical cyclisation, opening a novel route to the synthesis of the I ,6-dioxaspiro[4S]decane ring 

system. 

INTRODUCTION 

The 1,6-dioxaspiro[4.5]decane ring system frequently occur in antibiotics and 
insect pheromones, and the importance of these compounds has triggered the devel- 
opment of a variety of synthesis strategies’. Acid-catalysed cyclisation of dihydroxyke- 
tones is the most common route employed and various processes that 
internal ketalisations have also been reported. However, an approach 
the reaction l-2 has not yet been considered. 

do not involve 
which involves 

1-Methylene sugars are now readily available upon reaction of sugar lactones 
with Tebbe’s reagent2. The iodonium ion-promoted addition of a primary alcohol at the 
anomeric C-2 centre of such “exo enol ethers’ has been reported3,4. We now describe 
how this glycosylation reaction provides a novel route to methylated spiroketals. 
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The lack of selectivity (R&ratio 1: I ) of this reaction may be due to the unfavor- 
able location of the radical generated, which forces the ally1 group to rotate from its 
favored orientation (exo-anomeric effect). Extension of the novel reaction reported 
above to substituted allylic alcohols is being studied. 

EXPERIMENTAL 

Grneral methods. - Melting points were determined with a Biichi Model 510 
capillary apparatus and are uncorrected. Optical rotations were measured at 20 _t2” 
with a Perkin-Elmer Model 241 polarimeter. C.i. (ammonia)-mass spectra were ob- 
tained with a Nermag RIO-10 spectrometer. Elemental analyses were performed at the 
University Pierre et Marie Curie (Paris VI) or at the “Service Central d’Analyse du 
Centre National de la Recherche Scientifique” (Vernaison). ‘H-N.m.r. spectra were 
recorded with Cameca 250 and Bruker AM-400 spectrometers for solutions in CDCI, 
(internal Me,Si). Reactions were monitored by t.1.c. on Silica Gel 60 F254 (Merck) and 
detection by charring with sulfuric acid. Flash-column chromatography was performed 
on Silica Gel 60 (230-400 mesh, Merck). 

Ally1 3,4,5,7-tetru-O-henzyl-~-deo~~y-I-iodo-~-~-gluco-2-heptulopyranoside (4). 

- To a stirred suspension of N-iodosuccinimide (190 mg, 0.84 mmol) in dry dichloro- 
methane (10 mL) was added, dropwise at -78” under argon, a solution of 32 (300 mg, 
0.56 mmol) in dry dichloromethane (5 mL). The mixture was stirred for 1 h at -78”, 
ally1 alcohol (1 mL) was added, and stirring was continued for 20 min at --78”. The 
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added. After 15 min, the mixture was treated with triethylamine (11 mL), allowed to 
warm to O”, and filtered through Celite, and the solvent was evaporated under reduced 
pressure. Column chromatography (5: 1 hexane-ethyl acetate) of the residue gave 8 (3 15 
mg, 90”/0), isolated as a colourless syrup, [x]n - 6” (c 0.3, chloroform). ‘H-N.m.r. data: S 
9.04 (d, 1 H, J 7 Hz, CHO), 7.38-7.09 (m, 20 H, 4 Ph), 4.884.48 (m, 8 H, 4 CH,Ph), 3.66 
(m, 4 H, from pyranose), 3.38-3.22 (m, 3 H, from pyranose), 2.53 (m, 1 H, H-2), 1.78 (d, 
2 H, H-3a,3b), 1.06 (d, 3 H, 57 Hz, Me). Mass spectrum: m/z 595 (MH+), 612 (MH+ + 
18). 

Anal. Calc. for C38H4206: C, 76.74; H, 7.12. Found: C, 76.66; 7.11. 
1,6,7,9-Tetra-O-acetyl-#,S-anhydro-2,3-dideoxl?_,~-D-erythro-L-ga- 

lacto-norzopyvanose (10). -To a solution of 8 (90 mg, 0.15 mmol) in 1: 1 methanol-ethyl 
acetate (4 mL) was added a catalytic amount of 5% PdjC at room temperature under 
hydrogen. The mixture was stirred for 1 h, then filtered through Celite, and the solvent 
was evaporated to give 9 (35 mg, 100%) as a colourless syrup. Mass spectrum: m/z 234 
(MH+), 252 (M+ + 18). To a solution of 9 (35 mg, 0.15 mmol) in dry pyridine (0.7 mL) 
was added acetic anhydride (0.2 mL) at room temperature. After 14 h, the mixture was 
filtered through Celite and concentrated under reduced pressure. Column chromatog- 
raphy (2:l hexane-acetone) of the residue afforded 10 (42 mg, 70%), isolated as a 
colourless syrup (a&mixture). ‘H-N.m.r. data: 6 5.77 (d, J,,, 0.5 Hz, H-l), 5.72 (d, J,,, 
2.5 Hz,H-1), l.l4(d, J7Hz, Me-2), l.O7(d, J7 Hz, Me-2). Massspectrum: m/z420(M+ 

+ 18). 
Anal. Calc. for C,,H,,O,,: C, 53.73; H, 6.71. Found: C, 53.36; H, 6.91. 
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