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ABs-rFtAcT 

Treatment of methyl j?-D-ribofuranoside with thionyl chloride in hexamethyl- 
phosphoric triamide gives two diastereoisomeric methyl 5-chloro-5-deoxy-/3-D-ribo- 
furanoside 2,3-cyclic sulfites. Similar cyclic sulfites are formed from benzyl B-D- 

ribofuranoside and 1,4-anhydro-IX.-ribitol. If acetonitrile is substituted for hexa- 
methylphosphoric triamide, the cyclic sullites are the main products, and only traces 
of the chlorinated sugars are formed. ‘H- and 13C-n.m.r.-spectral analysis of these 
reactions demonstrated that one of the diastereomers preponderates. The structure 
of these cyclic sul&es was established by comparison of the ‘H-n.m.r. spectra with 
those of the propylene sulfites. Treatment of 1,2-O-isopropylidene-a-D-glucofuranose 
(14) with thionyl chloride in hexamethylphosphoric triamide yields 3-chloro-3- 
deoxy-i,2-U-isopropylidene-a-rX&llofuranose 5,6-cyclic sullite. In contrast to the 
2,3-cyclic sulfites, which are stable, the cyclic sulfites derived from 14 slowly decom- 
pose at room temperature. 

INTRODUCTION 

Several years age. Kikugawa and Ichino’ reported a very convenient method 
for the preparation of 5’-deoxy-5’-haloribonucleosides. Thionyl bromide or chloride 
in hexamethqrlphosphoric triamide was found to halogenate C-5’ of ribonucleosides 
specifically, thus obviating protection of the vicinal hydroxyl groups on C-2’ and C-3’_ 
These 5’-deoxy-5’-halonucleosides are precursors of several biologically important 
compounds that had hitherto been synthesized by rather lengthy procedures. For 
instance, reaction of 5’-chloro-5’-deoxyribonucleosides with cobQalamin yields 
adenosylcobalamin and numerous of its analogs, differing in the base, or the sugar 
moiety, or both’, and reaction with either homocysteine thiolactone in aqueous 
alkali’, or homocystine in sodium-liquid ammonia4, affords S-adenosylhomocysteine 
in excl;llent yield. Furthermore, dechlorination of 5’-chloroJ’-deoxyribonucleosides 
with tributyltin hydride affords the 5’-deoxyribonucleosides5. 

We intended to explore the utility of the thionyl chloride-hexamethylphosphoric 
triamide reagent for the preparation of specifically chlorinated sugars that would, 
iu turn, be suitable precursors for deoxy sugars or unsaturated sugars. However, 
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crystahized from ethanol with the aid of charcoa1, to yield 3.3 g (87%) of the cycIic 
sulfites 9 plus 10, m.p. 94-97O. The 13C-n.m.r. spectrum of this preparation showed 
a ratio of 2.6 to 1 for the two isomers. The main isomer could be isolated by three 
recrystakations from ethanol; m-p. 11 l-l 12 O_ 

Anal. Calc. for C12H,sC10sS (304.7): C, 47.29; H, 4.30; Cl, 11.63; S, 10.52. 
Found (mixture): C, 47.13; H, 4.28; Cl, 11.72; S, 10.05; pure isomer: C, 47.22; H, 
4.28; CI, 11.56; S, 10.83. 

1,4-Anhydro-5-chloro-S-deoxy-DL-ribitol 2,3-cyclic suZfites (I2 and 13). - 1,4- 
Anhydro-DL-ribitol (11, 3.0 g, 22.4 mmol) was treated with thionyl chloride (4.3 mL, 
60 mmol) in hexamethylphosphoric triamide (30 mL) as just described. Crystallization 
of the crude product from aqueous ethanol gave onIy a single diastereomer (12); 
yield 2.53 g (57 %), m.p. 96-98 O. 

Anal. Calc. for CsH,C104S (198.6): C, 30.24; H, 3.55; Cl, 17.85; S, 16.14. 
Found: C, 30.50; H, 3.66; Cl, 17.77; S, 15.80. 

The 13C-n.m.r. spectrum of the mother liquor showed that a small proportion 
of the other diastereomer (13) was also produced. However, attempts to isolate pure 
13 as a crystalline preparation were unsuccessful. 

3-ChZoro-3-deo~y-l,tO-isopropyZZdene-a-D-aZZofuranose 5,6-cyclicsulfite (15). - 
1,2-O-Isopropylidene-a-D-gIucofuranose (14; 3.0 g, 13.6 mmol) was treated with 
thionyl chloride (2.6 mL, 36 mmol) in hexamethylphosphoric triamide (20 mL). 
as just described_ The crude product (3.7 g, 95%) was crystaUized from aqueous 
ethanol with the aid of charcoal, to yield 1.9 g (49 %) of one of the diastereomers of 
15, m-p. 92-93”. The low value found for %S in 15 is attributed to its decomposition 
during the analysis. 

Anal. Calc. for C,H,,CIO,S (284.7): C, 37.97; H, 4.60; CI, 12.45; S, 11.26. 
Found: C, 38.28; H, 4.77; CI, 12.13; S, 10.66. 
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