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Abstra& The ‘double headed’ nucleosides 10, 11 and 13 bearing pyrimidine or pur@e bases attached on C-l and C5 

positiowof single ribose unit have been synthe&ed followinga new syntheticstrategy. llte strategy rests on the introduction 

of the first nucko base at C-5 positionof the ribose unit giving “reversed’ nucleosideand the subsequent attachment of the 

second base at Cl positionof the rii, by classical glycqlationreaction. This order of the base attachments gave much 

better yields on the ‘double headed” nucleosides then previously known Cl then G5 order of attachments. 

The intensive effort to find effective therapeutic agents with anti-tumor* and anti-vi& activity 

has reaffirmed the need for the efficient synthetic methods giving diverse modified nucleosides or 

their analogues. Among the enormous number of modified nucleosides and analogues synthesized to 

date, there are only a few publications reporting on the synthesis of the so called “double headed’lS5 

or “abbreviated” nucleosides bearing two heterocyclic bases on Gl and C-5 positions of the single 

deoxyriise unit. This type of modified nucleoside brings the potential of simultaneous binding and 

recognizing two complementary bases by Watson-Crick type base pairing.? Alternatively, “double 

headed” nucleosides may interact with a polynucleotide using one base for pairing and the second one 

as the intercalator stabilizing the base pair. A few “double headed” nucleosides of deoxyribose series 

have been prepared by (a) direct alkylation of the sodium salt of adenine or thymine with 5’-deoxy-5’- 

0-tosyl nucleosides in lO-30% yields4 and (b) by the ring closure of S-IV-(8-methoxy-ar- 

methylacryloyl)ureidodeoxynucleoside intermediateinthebasicconditionsgiving5’-deoxy-5’-(thymin-l- 

yl)thymidine in 78% yield (30% yield from thymidine).6 In the more versatile method (a) the yields 

on “double headed” nucleosides are generally low and depend strongly whether purine or pyrimidine 

base is present at Cl’ position in the starting nucleoside. Thus, with 5’-0-tosyl thymidine derivative 

the adenine was introduced at C5’ position in 31% yield, while with 2’-deoxyadenosine the 5’-(adenin- 

9-yl)-2’,5’-dideoxyadenosine was obtained in only 14% yiekl as the multiple hydrate.3 Apparently, the 

presence of the first base at Gl position of the sugar makes the introduction of the second base at 

G5 difficult, presumably due to steric reasons. We reasoned that the better synthetic strategy leading 

to “double headed” nucleosides may be the one based on the reversed order of the base attachments. 
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deprotected giving 13 (%% yield, m.p. 244-245 “C, [ok” +128” c 1 DMF). The assignments of the 

protons in 10 and W were based on the 2D IUMR COSY spectra, and the stereochemistry about the 

anomeric centers was established from NOESY spectra. In the NOESY experiment with 10 a strong 

NOE interactions between H-6 (6 7.77 ppm) and H-2’ (6 4.26 ppm), and H-2’ and H-3’ (6 3.91 ppm) 

together with a smaller NOE effect between H-6 and H-6” (a 8.07 ppm) support the &anomeric 

configuration. The NOESY spectrum of 13 showed strong NOE interactions between H-8 (a 8.37 

ppm) and H-6” (6 8.06 ppm), H-l’ (6 5.92 ppm) and OH-2’ (6 5.51 ppm), H-l’ and OH-3’ (6 5.39 

ppm); and a smaller NOE effect between H-8 and H-l’. The observed NOE effects in 13 are in favour 

of its B-anomeric configuration. 
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