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Certain compounds obtained by condensation of periodate-oxidized nucleosides 

with isonicotinic acid hydrazide have antitumor activity and are useful for blocking the 
autoimmune processes in warm-blooded animals’ _ The compounds have substituted 
‘morpholine structures; for example, periodate-oxidized adenosine affords N- [2(9-adenyl)- 
3,5-dihydroxy-6-(hydroxymethyl)morpholino]isonicotinamide. It is known* also that many 
9-(tetrahydropyran-2-yl)-9Hpurines3 exhibit significant antitumor activity. These results 
prompted synthesis of nucleoside analogs containing 1,4oxathiane; the present Communica- 
tion describes a facile synthesis of such compounds. Interestingly, several crganophosphorus 

derivatives of 1 &oxathiane display4 insecticidal and acaricidal activity. 
Foster and coworkers5 have converted suitably protected glycopyranosides into 

derivatives of 2-hydroxy- 1 ,r+oxathiane. In the present work; nucleoside-base derivatives of 
1,aoxatbiane were synthesized from a non-carbohydrate precursor, namely, 1.4-oxathiane 
(1) itself, by way of a Pummerer reaction 6. McCormick and McElhinney’ have previously 
employed the Pummerer reaction in a synthesis of carbohydrate derivatives in which the 

ring oxygen atom is replaced by sulfur. 
1.40xathiane (1) was converted into the kygroscopic sulfoxide 2 in 80% yield by 

oxidation with sodium nietaperiodate by the method of Leonard and Johnson8 _ Treatment 
of 2 with 1.5 equiv. of acetic anhydride in boiling benzene containing a trace ofp-toluene- 
sulfonic acid monohydrate for 3.5 h afforded the chromatogrsphicahy separable Pummerer- 
reaction product 3, and a small proportion of 1,4oxathiene (4). Compound 4 had b.p. 

58”/20 torr (lit.’ b-p. 54”/20 torr), and the n.m.r.-spectral data accorded with literature 

values”. The acetate 3 was isolated as a colorless liquid, @,& 5.75 ,um (OAc). 

An intimate mixture of compound 3,6-chloropurine (1.1 equiv.), and a trace of 

ptoluenesulfonic acid monohydrate was heated for 20 min on a steam bath. The brown 
reaction-mixture was extracted with hot ethyl acetate, and the extracts were concentrated. 
to m orange syrup. T.1.c. on silica gel [ 1: 1 (v/v) ethyl acetate-benzene] showed six corn-. 
ponents. Preparative t.1.c. afforded the two major ones, 6-chloro-g-(1,4-oxathian-3-yl)-9H- 
purine (5, RF 0.40) and 6-chloro-9(1,4-oxathian-2-yl)-9H-purine (6, RF 0.52), in approx- 
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imately equal proportions (25% combined yield from 3). Compound 5 had m-p. 108- 109”; 
XgH 265 run (e 7,960), G.&bf HCL 265 nm (E 7,960), X$!$ iv* NaoH 266 nm (E 8,340); 

hg+ 6.3, 6.4, and 6.7 pm (purine ring); n.m.r. data*: r 1.17, 1.25 (l-proton singlets, 
H-2,8), 4.43 (l-proton, broad peak, J3;2 ’ + Js;* l ‘- 6 Hz, H-3 I), 5.0-6.3 (4 protons, 
-H:! COCH*-), and 6.5-7.8 (2 protons, -SCHs -). Compound 6 had m.p. 137- 138”; 
XzH 265 nm (E 9, 7 IO), ?GM HC1 264 nm (E 9,430) A$!$& hi NaoH 264 nm (e 9,430); 
Xz 6.3, 6.4, and 6.7 pm (pm-me ring); n.m.r. data: T 1.23, 1.63 (l-proton singlets, H-2,8), 
3.95 (l-proton doublet of doublets, J+, * + J2;3 se= 11.5 Hz, H-2 ‘), 5.3-6.3 (2 protons, 

-OCHa-), and 6.5-7.9 (4 protons, -HaCSCHs). Both nucleosides gave satisfactory 
elemental analyses: the maximal U.V. absorption at 264-266 nm in neutral, acid or basic 
solution is in agreement” with a 9-substituted purine. The structural differentiation of 

the two nucleosides was made tentatively, on the basis of n.m.r.-spectral data. It has been 
found”Tr2 that, in the spectrum of 1.4oxathiane in carbon tetrachloride, the OCH, 
multiplet resonates at lower field (76.12) than the SCH2 multiplet (~7.43). Accordingly, 
the nucleoside whose n.m.r. spectrum showed a 4proton multiplet at ~5-0-6.3 and a 
Zproton multiplet at 76.5-7.8, was assigned the 3-substituted 1,4oxathiane structure 
(S), and the nucleoside whose spectrum showed a 2-proton multiplet at 75.3-6.3 and a 
4proton multiplet at 76.5-7.9, was assigned the 2-substituted 1.4oxathiane structure 
(6). If it is assumed that the 1,4oxathiane rings of the nucleosides 5 and 6 adopt chair 
conformations, then the value (“6 Hz) obtained for J3 ;2 ‘+ J3;2 18 from the n.m.r. spectrum 
of 5 indicates a preponderance in chloroform-d of the conformer having the purine moiety 
in an axial orientation, whereas the value (11.5 Hz) obtained for Jz;s** f J2;s** for 6 indicates 

a preponderance of the equatorial form (compare Ref. 13). 
The isolation, from the condensation reaction, of the nucleoside 6, in addition to 

the expected product 5, is noteworthy. The formation of 6 is presumed to occur by the 

l N.m.r. spectra were recorded at 60 MHz in chlorofonrrd with tetrame+&ylsilane as the mtemal standard. 



PRELIMINARY COMMUNi CATION 227 

acid-catalyzed addition of Qchloropurine to 1,4oxathiene (4) [compare Refs. 3 and 91 
produced during the condensation reaction_ 
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