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SYNTIESIS OF ADENINE NIJCLEOSIDES RELATED TO SINEFDNGIN 

Abdel Malek Mouna,Pierre Blanchard,Jean-Louis Fourrep and Ualka Robert-Gero 

Institut de Chimie des Substances Naturelles,C.N.R.S., 91198,Gif sur Yvette,France. 

Summarv : The extended adenine nucleosides m and 3 have been prepared from D-ribose 
by a reasonably short sequence using the suitably functionalized intermediate 6. 

Sinefungin J_ a fermentation product isolated from Streptomyces griseolus 1 and S. 

incarnatus 2 has been shown to be active against fungi l**, viruses 3, parasites 4 and 

tumors in vitro 5. The compound however provokes nephreotoxicity in dogs and goats which 

precludes its clinical uses. Research efforts are directed towards the elucidation of 

the cellular target 3p6 of sinefungin and to prepare structurally related active 

analogues with reduced toxicity. In this respect there is a constant need to synthesize 

new molecules related to a to determine the structural elements which influence its 

biological activity. 

This is now possible on the basis of the various elegant synthetic strategies which 

have been worked out by several groups for sinefungin 1 and other chain extended 

nucleosides 7 . The main chemical problem in this area is to find an efficient method 

to introduce a chain at the relatively chemically inert C-5 position of ribose. One 

solution to this problem makes use of the readily accessible Horner-Wittig reagent &*. 

When the latter is combined with an appropriate aldehyde it gives rise to an 

intermediate which can serve as a precursor for a variety of extended adenosine 

derivatives. 

-B-NH, 

7003 



7004 

J 
/ ’ h,d 

1 e 

CF,CON~oflc 

ORC ORC 

.l2 

NHCOPh 

OCH, 

CF,CONH 
B 

);(HCOPh 

CF,CONH 

,- 2 tl- CH,NHCOCF, 

r 1p R- NHiOCF, - 

2h R-NH, 

+ i31 R- CH,NH, 

I 
CF,CONH 

I j 
0 

OCH, 

1 k.d 

OCH, 

CF,CONH 
la 



7005 

Herein we describe a new development of this strategy which resulted in the synthesis of 

compounds 2a , & and 2 in acceptable yields. These compounds might hopefully interfer 

in the polyamine biosynthesis and/ or be selective inhibitors of some methylases in 

various cell types. 

The synthesis of our target nucleosides & 2$ and 1 commenced with the preparation 

of their common intermediate 6 which was obtained in two steps from 4'. Reaction of the 

latter with paraformaldehyde produced the unsaturated nitrile 5 (m.p. 40-41OC).which 

after addition of nitromethane g gave two saturated nitriles 4 (m.p.91-92°C).These 

compounds which are epimers at C-6 are separable by column chromatographylo. To obtain 

the appropriate precursor of the targeted nucleosides we had to devise a suitable 

procedure to reduce simultaneously or chemoselectively the cyano- and nitro 

functionalities of compound 6. Thus hydrogenation11 (under 5 atm.) of 6 in the presence 

of activated Pt02 resulted in the formation of a diamino derivative which , after 

treatment with ethyl trifluoroacetate12 was isolated as the N6,Ng-ditrifluoroacetamide 

Z.This compound was hydrolysed and peracetylated to give 8. For the adenylation reaction 

the best results were obtained by treating & with N6,Ng-bis trimethylsilyl-N6- 

benzoyladenine in refluxing 1,2-dichloroethane containing trimethylsilyltriflatel3. 

Under these conditions the protected nucleoside 9 was isolated in 34 % yield. Complete 

removal of the different acyl protecting groups was accomplished by treatment with a 

methanolic solution of ammonia. 

For the selective reduction of the 8-nitro function of 6 to amine we addressed to 

hydrogenation using palladium on carbon as the catalyst14. When normal grade methanol 

was used as solvent two compounds JJ and u were isolated after trifluoroacetylation of 

the reaction mixture15. Their relative proportions varied from one experiment to the 

other. Finally, by employ,ng methanol:acetic acid (9:l) the pyrrolidine ;U was obtained 

in 68% yield after N-trifluoroacetylation. It is presumed that in acidic medium the 

intermediate imine is protonated and finally intercepted by the newly formed amine at 

the end of the chain. Subsequent transformation of JJ to give the corresponding 

nucleoside f was effected in the same way as in the case of compound a. 

Alternatively,when the hydrogenation of 6 was carried out in absolute methanol we 

obtained, after trifluoroacetylation12, the protected derivative J&j. in satisfactory 

yield. The best reaction conditions for the nitrile-amide conversion to give J& were 

those which call for the use of potassium superoxide 16. Treatment of J& with (bis 

(trifuoroacetoxy) iodo)benzene17 and protection12 of the resulting amine led to the 

N6,N8-ditrifluoroacetamido derivative J&. By following the route previously indicated 

for a and 9 we have obtained the nucleoside m. 



In conclusion,this work describes an efficient procedure to obtain three chain 

extended nucleoside derivatives the synthesis of which was inspired by considering the 

structure of sinefungin 1. 

Schemel. Reagents,conditions and yields : a (CH20),, Mg(OMe)2, MeOH, room temp., 4h, 
85%; (b) nitromethane, potassium tert butylate, room temp., 4h, 70 % ( R and S epimers 
at C-6 in l/l ratio) ; (c) H2, 5atm., PtO2, absolute EtOH, room temp., 4h, not isolated 
; (d) ethyl trifluoroacetate, NEt3, O'C, 70-75 % (from 6) ; (e) trifluoroacetic acid : 
H20 (1:2), room temp., 16h, then acetic anhydride, pyridine, room temp., 16h,70-80 X; 
(f) N6benzoylN6Ngtrimethylsilyladenine, trimethylsilyltriflate, 1,2-dichloroethane, 
reflux,16h,34-40 % ; (g) 32% NH40H : MeOH (l:l), room temp., 16h, 70-85X; (h) H2,3.5 
atm., 10 % Pd/C, MeOH : acetic acid (9:1), room temp., 4h, not isolated then (d), 68 % 
(from 6) ; (i) H2,3.5 atm., 10% Pd/C, absolute EtOH, room temp., 4h, not isolated then 
(d), 70% (from 6) ; (j) KO2,dimethyl sulfoxide, room temp., 18h then ethyl acetate then 
ethyl trifluoroacetate ,58X; ; (k) PhI(OCOCF3)2,N,N-dimethylformamide:H20 (l:l), room 
temp., 3.5h, then (d) 79% (from l&6). 
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