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ABsrRAcr 

Selective chlorination of 7-/3-D-glucopyranosyltheophylline with an excess of 
methanesulphonyl chloride in N,N-dimethylformamide gave 7-(6-chloro-6-deoxy- 
P-D-glucopyranosyl)theophylIine. Likewise, seIective tosylation of 7-p-D-gluco- 
pyranosyl- and 7-p-D-galactopyranosyl-theophylline gave, after acetylation in situ, the 

corresponding 7-(2,3,4-&i- 0-acetyl-6-O-tosyl-~-D-hexopyranosyl)theophyllines. Treat- 
ment of the D-&CO 6’-to!uene-p-sulphonate with excess of methanolic sodium 
methoxide gave the 3’,6’-anhydride, isolated as its acetate which was shown from 
‘H-n.m.r. studies to be conformationally unstable in solution. Treatment of 7-(2,3,4- 
tri-O-acetyl-6-deoxy-6-iodo-8_D-glucopyranosyl)~eophy~ine -with silver A uoride in 
pyridine gave, after deacetylation, 7-(6-deoxy-@xylo-hex-5-enopyranosyl)theo- 
phylline. Platinum-catalysed hydrogenation of this 5’-ene was stereoselective and gave 
mainly 7-(6-deoxy-lJ-D-glucopyranosyl)theophylline. 

lNTRODUCTiON 

In our previous paper’, a convenient procedure for the preparation of theo- 
phylline nucleosides was described. Our next objective was the synthesis of un- 
saturated nucleoside derivatives, as some members of this class, including the 
naturally occurring, nucleoside antibiotics angustmycin A (QzW3 and blasticidin S4, 
exhibit anti-tumour activity5. The unsaturated nucleosides so far synthesized are of 
two main structural types, namely, pentofuranosides possessing terminal 4’,5’- 
exocyclic doubIe bonds analogous to angustmycin A (l), and pentofuranosides or 
hexopyranosides possessing non-terminal 2’,3’-endocyclic double bonds analogous to 
cytosinine (2), the nucleoside component of blasticidin S. 

Our interest lay in synthetic nucleosides having an exocyclic doubie bond, the 
first of which (4) was prepared by Verheyden and Moffatt6 by reaction of silver 
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dried (MgSO,), and concentrated to a syrup, which was shaken with light petroleum 
to remove pyridine. Trituration of the residue with ethanol gave a white solid (0.55 g, 
67%), which was recrystallized from ethanol to give 17, m.p. 159-160”, [c&-, +43” 
(c 1, chloroform) (Found: C, 50.5; H, 5.1; N, 13.8. C,,H20N,0s talc.: C, 50.0; 
H, 4.9; N, 13.7%). 

7-(6-Deoxy-B_D-xylo-hex-5-enopyranosyl)e (5) and its triacefafe (6). - 
A solution of 7-(2,3,4-tri-O-acetyl-6-deoxy-6-iodo-B-D-glucopyranosyl)~eophy~ine1 
(13, 12 g) in anhydrous pyridine (60 ml) was stirred with anhydrous silver fluoride 
(12 g) in the dark. T.1.c. indicated a considerable proportion of unsaturated product 
to be present after 15 min. The quantity of silver fluoride employed represented a 
considerable excess (4.5 mol.), but the commercial material is an ochre powder of 
uncertain composition, probably containing silver subfluoride (Ag,F) and silver oxide. 
Detection of 5 was particularly easy using a modification of the Molisch test’ ‘; 5 gave 
an apple-green spot (soon darkening), whereas 13 gave a mauve spot (more persistent) 

After 45 min, the reaction mixture was poured into water (400 ml), filtered, and 
extracted with dichloromethane (5x 80 ml). The extract was washed with water 
(2 x 100 ml), dried (MgSO,), and concentrated to a reddish pyridine solution, which 
was shaken with light petroleum (3 x 300 ml) to remove the pyridine. A solution of the 
residual syrup in clichloromethane (200 ml) was washed with water (2x 50 ml), 
dried (MgSOJ, and concentrated to dryness. Deacetylation of the residue with 
methanolic ammonia’ (60 ml) and recrystallisation of the product (5.1 g, 74%) from 
methanol (300 ml) gave colourless platelets of 5, m-p. 215-220” (dec.), [~]n -85” 
(c 1.15, water), ,I%: 276 nm (s,, 9,230, pH 7) (Found: C, 48.0; H, 5.0; N, 17.4. 
C,,H,,N,O, talc.: C, 48.1; H, 5.0; N, 17.3%. 

Conventional treatment of 5 (1 g) with acetic anhydride (2 ml) and pyridine 
(10 ml), with crystallisation of the product from ethanol and light petroleum, gave an 
ethanolate (1.22 g, 82%). Recrystallisation from propan-2-01 gave 6 as an hemipropan- 
Zolate, m.p. 130-142”, [a],, -70” (c 1, chloroform) (Found: C, 50.8; H, 5.5; N, 11.8. 
CIgHzzN,O,-0.5C,Hs0 talc.: C, 51.25; H, 5.4; N, 11.65%). The i.r. and ‘H-n.m.r. 
spectra confirmed the presence of alcohol of crystallisation in the ethanolate and 
propan-2-olate. 

Hydrogenation of 7-(6-deoxy-~-o-xyio-hex-5-enopyra?zosyZ)tfzeop~zyiline (5). - A 
solution of 5 (1 g) in methanol (150 ml) was hydrogenated (31 p.s.i.) over Adams’ 
catalyst (0.09 g) for 20 h. The mixture was then atered through Rieselguhr and 
concentrated. ‘H-N.m.r. spectroscopy of the syrupy residue in pyridine-d, imjicated 
6-deoxy products in the ratio of 5:2 (integrated areas of the signals for the anomeric 
protons at 7 3.5 and 3.3, respectively). 

Trituration of the syrupy mixture with dichloromethane gave a white solid, the 
i-r. spectrum of which was similar to that of 7-(6-deoxy-p-D-glucopyranosyl)theo- 
phylline (14). Recrystallisation from ethyl acetate gave 14, m.p. 251-254”, [aID -26” 

(c 1, water); lit-l6 m.p. 254”, [a],, -23” (water). 
7-(6-Deoxy-B_D-gIucopyranosyl)theophyZline (14) and its triacetate (15). - A 

mixture of 7-(6-deoxy-6-iodo-B_D-glucopyranosyl)theophylline1 (12, 1.03 g), methanol 
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(50 ml), anhydrous sodium acetate (0.38 g), and Raney nickel (5 ml) was boiled under 

reflux, and hydrazine hydrate (1 ml) was added dropwise (effervescence, evolution of 

ammonia). 
After 1 h, the reaction mixture was Sltered through Kiesel,& and con- 

centrated, and the syrupy residue was conventionally acetylated with acetic anhydride 
(2 ml). Crystallisation of the product (0.72 g, 70%) from methanol gave 15, m.p. 234- 
236”, [cc],, -6” (c 1.1, chloroform); lit. l6 m-p. 230”, [cz]~ 0’ (1,1,2,2-tetrachloroethae). 

Deacetylation of 15 (0.23 g) with methanolic ammonia’ (15 ml) gave 14 
(0.14 g, 85%), and rccrystallisation from ethyl acetate gave needles, m-p. 248-253’, 

[OclD -23” (c 1, water); IiLl m.p. 254”, [oI]D T23” (water). 
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