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Abstract: Convenient general method for the synthesis of a new type 

of anhydronucleosides with syn-orientation of nucleic bases has been 

developed. 

At present, the chemistry of anhydronucleosides both of purine and 

pyrimidine types has been studied fairly well"*. Ffowever, the main prog- 

ress is achieved in the field of anti-like anhydronucleosides. Although 

syn-like cyclonucleosides are first representatives of this type com- 

pounds3a and their synthesis is very common 3a*b, further synthetic and 

biochemical possibilities of these derivatives are rather limited because 

of the absence of the necessary hydroxy groups and difference from 

the natural nucleosides by the ionic and tautomeric forms. 

The present paper deals with the synthesis of *-like anhydronucleo- 

sides maintaining the ionic and tautomeric properties as well as all 

functional groups of parent nucleosides. 

An appropriate route for preparation of these substances is cycliza- 

tion of nucleosides modified at the C(1') atom of the carbohydrate 

moiety, e.g. 2-p-D-psicofuranosides. This approach has been realized 

in the case of 6,1t-anhydro-6-hydroxy-l-(2-fj-D-psicofuranosyl)cytosine 

(2) and 8,l1-anhydro-8-hydroxy-9-(2-(3-D-psicofuranosyl)adenine (7-1 

synthesis. 

Starting compounds, I-(2-P-D-psicofuranosyl)cytosine (2) and 



9-(2-p-D-psicofuranosyl)adenine (psicofuranine or angustmycine C) (4_), 

have been prepared as described earlier495 . 

Heating (1) with aolution of mercury (II) acetate followed by iodo- 

demercuration of the intermediate affords 5-iodo-I-(20/3-D-psicofurano- 

syl>cytosine (2) in 75% yield', m.p. 161-162° (from H20); W, iLmax,nm (El: 

PH 1 308 (9,320), pH 7 292 (5,960), PH 13 293 (5,990); N'bf~ C2H20>, ppm: 

H(6) 8.43s, H(3') 4.76d (J3,,4, 4.5 Hz), H(?'a> 4.24d (Jqla,,lb 12 Hz), 

H(4') and H(5') 4.3-4.1m, H(l'b) 3.93d, H(6'a) 3.88dd (Jsl161a 3 Hz, 

J61a,6,b 12.5 Hz), H(6'b) 3.6fXd (J51 6'b 4.5 Hz). 
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The substituted nucleoside (2) is converted to the anhydxonucleoside 

(2) by treatment with potassium tert-butoxide in anhydrous DMSO at 60". 

!Phe yield is 60%. m.p. 256-257O (from H20); mass spectrum, m/e 271 (M+>; 

A1 &lax) - nm (E): pH 1 266 (23,100), pH 7 261 (l&900), pH 13 262 

(13,300); CD, jlextr. nm (AC,: PH 268 (+1.29); NMR (2H20), ppm: H(5) 

5.43~1, H(3') 5.25d (J31,41 5 Hz), H(l'a) 5&M (J,'a,q'b 10.5 Hz), H(l'b) 

4.54d, H(4') 4.38dd (J,,,,, 3 Hz), H(5*) ~4.07m, H(61a) and H(6.b) w3.75m. 

Treatient of <$ with acetic anhydride in pyridine at room temperature 

affords acetylated compound (2) in 93% yield, m.p. 81.5-82.5“ (from etha- 

nol); UV, A;;gH, nm (E.): 260 (15,500); RMR (C2HC13), ppm: H(8) 8.319, 

H(2) 8.128, H(3') 6.63d (J3114, 5 Hz), NH2 5.998, H(4') 5.39dd (J41,51 

6.5 Hz), H(l'a) 4.86dd (J,la l'b 12 Hz), H(l'b) 4.7Od' H(5') 4.5% 
1 



H(6,a) 4.46dd (J5,,6,a 3 HZ, J6,,,6,b 12.5 Hz), H(6'b) 4.24dd (J5,,6,b 

3.5 Hz), CH3C0 2.259, 2.08s, 1.94s and 1.90s. 

Bromination of (2) under the conditions for preparation of corres- 

ponding natural compounds7 gives per-eacetylated 8-bromonucleoside (5) 

in 63% yield, UV, AFzH, nm (E): 263 (17,400); NM8 (C2HC13j, ppm: H(2) 

8.349, H(3') 7.48d (J3,,4, 5 Hz), NIL2 6.129, K(4') 5.36dd (J,,,,, 6 Hz), 

H(l,a) and H(l,b) 4.75t (Jq,a,l,b 11 Hz), H(5,) 4.6m, H(6,a) and H(6,b) 

4.4-4.&, CH3C0 2.249, 2.129, 1.89s and 1.779. 

At the attempt to remove the acetyl groups, I have been faced with 

an unusual phenomenon. It turns out, that deblocking of bromonucleoside 

(2) with methanolic ammonia is accompanied with formation of a cyclonuc- 

leoside oxysen bridge. The desired anhydronucleoside (2) is obtained 

in 51% yield, m.p. 197-198' (from H20); mass spectrum, m/e 295 (M+>; 

UV, &, nm (El: pH 1 260 (15,500), pH 7 258 (16,500), PH 13 261 

(15,000); CD, jlextr, nm (A&): pH 7 255 (+0.96), 267 (+0.84); K?dR (2H20 

ppm: H(2) 8.09s, H(l,a) 5.55d (Jl,a,l,b IO Hz), H(l'b) 5,06d, K(3') 5.03d 

(J3,,4, 4 Hz), H(4,) and H(5,) 4.4-4.1m, H(6,a) and H(6,b) -3.9m. 

It should be noted that formation of anhydrolinkages causes essential 

enhancement of the diastereotopic effect for the I,-CH2 group. The diffe- 

pence between chemical shifts of the H(l,a) and H(l,b) protons increases 

from 5-25 Hz to -50 Hz. This phenomenon results from conformational 

rigidity of anhydronucleosides prepared and is well known in the case 

of related substances such as pyrimidine 6,5,-anhydronucleosides 8 , 

purine 8,5,-anhydronucleosidesqa,b and 1,,3,,4,-O_methylidynepsicofura- 

nine". 

Further investigations in this field, including crystallographic 

studies, are in progress. 
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