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Reactive cyclic nucleoeide derivative6 (1) have 

been shown to be versatile Intermediates, especially in 

the pyrimidine series, i'or the preparation of nucleoeidee 

with modified eugar or heterocyclic moieties. In this 

connection their relatively high reactivity toward a 

number of nucleophilic agents (e.g. azide (2), alkoxlde 

(3), halide (4) or bulphlde (5) ions) hae been exploited. 

The reaction of cyclonucleoeides with some weaker nucleo- 

philes (e.g. phosphate or phosphate eatera anione), how- 

ever, hae not yet been investigated. 

We have now found that 2',3'-O-isopropylldene-02, 

5‘-cyclouridine Ia (3) reacts with uridine 3'-phosphate 

IIa (ae the bis-tri-n-octylammoni;m salt) at 100°C in 

dioxane solution to give uridylyl 2'(3')+5'-(2',3'-0- 

isopropylldene)uridine IIIa. Only a minor amount of 

uridine 2',3'-cyclic phosphate Is also formed. Similarly, 

2',5'-dl-0-acetyluridine 3*-phosphate IIb (6) react.9 with 
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'fIIa: B = uracil reeidur 

R= urldine 2'(3')-phosphoryl reeidue 

:fIIb: B = cgtosfno residue 

R= urldine 3*-phosphoryl residue 
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the cyclonuclroeide Ia with the formation of the die&or 

IIIa (after remwel of ecetyl groups). The reaction of 

02,5*-cyclocytidine derivative Ib x1 with the phosphcmono- 

eater IIb proceeds more readily, owing to a higher 

reactivity of Ib, yielding (after deblocking) urldylyl 

3>5'-(2',3'-0-isopropylldene)cytldine IIIb. 

From the results eummarlced in Tablr 1 we can conclude 

that the addition of an exceaa of a sterically hindered baoe 

(tri-n-octylamlne) affecte the yield of the dieeter IIIb 

only slightly. On the other hand, a large surplus of a 

strong base (trlethylamlne) lowers the yield, aa shown for 

the case of IIIb. A similar drop in yield ha6 also been 

observed in an experiment with exceea of the nucleotide 

xl This compound was described (as the p-tolueneeulphonate 

salt) earlier (7). A more convenient method has now been 

elaborated for the preparation of Ib Involving treatment of 

N-acetyl-2*,3'-0-isopropylidenecytidlne (8,9) (m.p. 117-120°C 

(acetonitrlle), )(,, 213-214, 247-248, 298-299 mr, Amin 227, 

274-275 rnp (ethanol)) with methaneaulphonyl chloride in 

pyridine to give N-acetyl-2*,3*-O-ieopropylldene-5*-O-methane- 

aulphonylcytidine (m.p. 177-18O'C (ethanol), Amax 214, 248, 

295 y, A min 227, 275 y (ethanol)). Deacetylation with 

methanolic ammonia saturated at O°C for 1 h at room 

temperature and refluxlng of a he resulting 2',3'-0-leo- 

propylidene-5'-0-methaneeulphonylcytidlne in acetone 

solution for 9 h afforded the cyclonucleoslde Ib (m.p. 246- 

249OC, A,,, 210, 257-258 nju, x min 220 y (methanol)). 
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component. Determination of the content of the 2&5’isoPaer8 

in the ;Droducts IIIa,b has shown that under the conditions 

used the ieanerisation o? the 3;5°internucleotldic bond 

occurs to some extent even with a 2’-blocked nucleotlde 

caaponent ( phosphomonoeoter IIb) . This appear8 to establish 

the partial remwal of the 2’ -O-acetgl group during the 

reaction. Experiments with other protecting group8 are now 

in progre.98. When reaction o? Ib were carried out by 

heating in dimethylformamide- or dimethyl sulphoxide- 

containing media eide reaction8 were observed. 

We have further found that phoephodieeters also 

react with ccmpoundu of typ8 Ia,b. Thus, on heating 

urldyly:t 3>5*-uridine (10,111 (a8 trlethylammonlum ealt, 

5 )laaolew) with the cyclonucleoside Ib (10 poles) in dl- 

methylformamide (0.1 ml) In a sealed tube at 100°C for 1 h 

an Interesting exchange of the nucleoeide residues take8 

place: after chromatography of the reaction mixture In 

solvent system A (see Teble 1) a considerable amount of 

the dlester IIIb (containing 24% of the 2>5*isomer) was. 

isolated. The extent of 3>5’ to 2~5’lscmerisatlon of 

the internucleotidic linkage in the starting material wae 

found to be approximately 17%. 

The scope and limitationa of thi8 reaction from the 

point of! view of the 8ynthe8i8 of compounds containing 

natural 3~5’1nternuc1eot1dic bonds along with some 

nechaniatic aspects of the present work are being examined. 

The result8 will be published in the Collection of Czecho- 

Slovak Chemical Communications In due course. 



No.31 Reaction of 0',5'-cycle-uridine and cytidine 
derivatives with nucleotides 

0, 
M 
P- 

21 N 



2086 Reaction of 02.'j'-cycle-uridine and cytidine 
derivatives-with nucleotides 

No.31 

e 

f 

8 

h 

1 

1. 

2. 

3. 

4. 

5. 

6. 
7. 

0. 
9. 

10. 

11. 

by trlsatment with methanolic ammonia (saturated at O'C) 

overnight at room temperature. The products IIIa,b were 

charar:terised by chromatography in eyetem A, by electro- 

phoreisia at pH 7,5 and by degradation with pancreatic rlbo- 
nuc1eaee. 

Estimated epectrophotaretrlcally after the degradation of 

the compound6 IIIa,b with pancreatic rlbonucleaee and 

chraaatography of the products In solvent system A. 

In addition to IIIo, 8% of uridine 2',3'-oyclic phosphate 

war, a:Lao obtained. 

The enaymic degradation wad performed with IIIb obtained 

after a reaction time of 1 h (yield of IIIb 69%). 

No Increase In yield wee observed during further heating. 

The extent of 3&5’ to 2>5'laanerieatlon waa not 

determined. 
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