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Abstract 1’,2’-Unsaturated secoadenosine 3-6 and secourkline 15.16 analogues were synthesized by the base 
promoted regio&xtive elimination of corrcspondiig 2Y~ditosyMes. Efkient and selective Odetritylation 
of these abid sensitive compounds was achieved by ZnBr, in dichbromethane. 

Nucleoside analogues are widely studied as potential antiviral chemotherapeutic agents. Among 

them, especially after the discovery of acyclovir, important are “acyclic” analogues,‘4 formally derived from 

the parent nucleoside by a cleavage of one or more bonds of the furanose ring. Furthermore, some 
unsaturated nucleoside analogues, possessing a double bond in the sugar part, like 2’,3’-dideoxy-2’,3’- 

didehydro-qtidine and 3’-deoxy-2’,3’-didehydro-thymidine, are known as inhibitors of HIV-1 reverse 

tEWXiptase ~6 and are more active then their respective saturated armloges.’ 

Continuing. our work on the synthesis of acyclic nucleosidic structurqs with potential antiviral and 

antiretroviral activities,~9 we have prepared a series of 1’,2’-unsaturated 2’,3’-scconucleoside analogues 

incorporating two mentioned structural nucleosidic features (i.e. an acyclic sugar moiety with a double 

bond). 
Very few 1’,2’-unsaturated nucleoside analogues have been descnid so far”. In nucleoside 

chemistry these IV@ketene acetal structures were firqt reported by Robins and coworkers.‘1*12 The present 

work provides the new seconucleoside l’-ene system both in purine and pyrimidine series. 
1’,2’-Unsaturated secoadenosines 3-6 were obtained starting from corresponding protected 

secoadenosine 1,13 activated by tqsylation to give ditosylate 2 in M% yield (Scheme 1.). Ditosylate 2 was 
treated with potassium tert-butoxide in THF at 40 “c for 75 h, giving in r@oselective elimination, the 

mono-unsaturated product 314 (63% yield). The observed regioselectivity may be explained by the higher 
acidity and hence preferential elimination of the anomeric CQ’)-hydrogen in comparison to C(4’)- 

hydrogen, due to the presence of electron-withdrawing nitrogen and oz&gen substituents at anomeric C(l’)- 

-atom. 
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In order to reduce the influence of the possible steric effects of the base on the elimination 

selectivity, we used sodium hydride in THF. After the treatment of ditosylate 2 for 18 hours with the base 

of smaller steric requirements, the only product isolated was again 1’,2’-unsaturated secoadenosine 3, but 

in this case in lower yield (48%). The prolongation of the reaction time led to 1’,3’-diene analogue already 

described by Prisbe. l3 Temperature raising or adding more equivalents of NaH gave rise to the same 

diene. Thus, we obtained a small selectivity decrease but this could be also influenced by the higher 

basicity of sodium hydride. The elimination reaction with NaH was faster than the reaction with potassium 

tert-butoxide resulting in a lesser extent of regioselectivity. 

SCHEME 1. 
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a) TsCl/py, RT; b) KOt-Bu/THF, 4O”C, 75h; c) NoH/THF, 40°C. 18h; 

d) LiN3/DMF, 80% e) LiCI/DMF, 80°C; f) HzO/DMF, NoHCOJ, 100°C; 

9) ZnBr/CHzCIz, 1 h; h) ZnBrp/CH&12, 18h. 

After the introduction of double bond at the 1’,2’-position of acyclic sugar moiety, it was possible 

to achieve substitution at the 3’-position of 2’,3’-seconucleosides. Various analogues were obtained by 

nucleophilic substitution of tosyl group in 3 by azide or halide ions, carried out in DMP at 80 “C, giving 

the products 4 and 5 in good yields (70~80%). To convert primary tosylate 3 to alcohol 6, a solution of 

3 in 20% (v/v) aqueous DMF was heated at 100 “c for 18 hours, with NaHCOs added to neutralize 

generated acid. 

Due to the extreme acid lability of 1’,2’-unsaturated compounds (3-a), trityl deprotection could not 

be achieved using strong or even mild acids. 11*13 However, we have found that the Lewis acid ZnBr, in 

dry dichloromethane could be used for a successful removal (85%) of trityl protective group without any 

cleavage of the N,O-ketene acetal function. We also observed that in secoadenosine series O-trityl bond 

could be cleaved much faster then corresponding N-trityl bond thus allowing us to isolate separately N- 

protected 5’-hydroxy derivatives (7-9) and fully deprotected secoadenosine analogues 10-12 (80%) as well 

(Scheme 1). 

In uridine series it was necessary to protect N(3)-imide function to avoid an intramolecular 
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cyclization in basic conditions. The selective protection of uridine was afforded by p-methoxybenzylation 

(90% yield) at N(3)-position,r5 and tritylation at C(S’)-oxygen.‘6 This p-methoxybenzylic group was stable 

under all applied conditions (periodate oxidation of starting &dine and sodium borohydride reduction, 

base catalyzed elimination, nucleophilic displacement and detritylation). 

We have found that the presence of different nucleic base moiety in seconucleosides 2 and 14 had 

a significant effect on overall reactivity. 2’,3’-Ditosylate 14 treated in an identical manner as 2 (either with 

potassium tert-butoxide or sodium hydride in THF) (Scheme 2), afforded the mono-unsaturated 

secouridine IiS”, but in lower yields (33%). The remaining was starting material. Thus, adenosine 

analogue 2 had a greater tendency to lose its anomeric C(l’)-hydrogen than uridine analogue 14 did, 

probably due to its higher acidity. 

Both adenosine and uridine ditosylates 2 and 14 were resistant to the treatment with l,& 

diaz.abicycloL5.4.0hmdec-7-ene (DBU) and no unsaturated seconucleosides were formed under the same 

conditions as in above eliminations. This is consistent with the weaker basicity of DBU in comparison 

to potassium tert-butoxide or sodium hydride. 

Nucleophilic displacement of the tosyl group in 15 by azide ion gave compound 16 (80% yield), 

which was deprotected by ZnBr, in dichloromethane to 17 and then by AlCl, in anisole to give the fully 

deprotected secouridine 18 (Scheme 2.). 

SCHEME 2. 

TrO 

R R 

b or c, R’O 

13 R=OH 15 R=OTs, R’=Tr, R”=PMB 

14 R=OTs a 16 R=NS, R’=Tr. R”=PMB J 
17 R=N3, R’=H, R”=PMB Jed 
18 R=N3. R’=R”=H If 

a) TsCl/py, RT; b) KOt-Bu/THF, 40%. 75h; c} NoH/THF, 40°C, 

18h; d) LiNS/DMF, 8OOC: e) ZnBr2/CH2C12. 1 h; f) AIC13/anisole. 

It is interesting to note that introduction of 1’,2’-unsaturation into prepared seconucleosides is 

accompanied by a batochromic shift of 7-8 nm in ultraviolet spectrum, relative to starting 

seconucleosides.” The observed shift results from the extended conjugation of the nucleobase ring with 

the l’,Z’double bond. 

Further investigations on mono-unsaturated seconucleoside analogues with other nucleobases, as 

well as biological testing of products, will be reported in due course. 
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