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Abstract: The synthesis of 8-selenoadenosine (1) and Se8,Z'-cyclo-8- 

seleno-8-~-arabinofu11nnnyladenine - (2) are described. This synthesis of 

3 involved the first use of 2-aceto~yisabutyryl chloride for the prepara- - 

tion of a purine cyclonucleoside. 

Purine cyclonucleosides possessing either 0-cyclo or S-cyclo linkages have proven to be quite 

versatile Sulfur cyclonucleosides have been of particular interest since desul- 

furiration provides a facile method for the conversion of purine ribonucleosides into the corres- 

ponding purine deoxyribonucleosides. Using this technique, ~8,2'-cyclo-8-mercapto-9-B-~-arabino- 

furanosyladenine and s8,3'-cyclo-8-mercapto-9-8-~-arabinofuranosyladenine - were desulfurized with 

Raney-nickel to afford 2'-deo~yadenosine~~ and 3'-deonyadenosine (~ordycepin),~~ respectively. We 

4 
have been involved in the synthesis of selenonucleosides as potential anticancer agents and an 

the use of selenium= sulfur in our synthesis program. Recently, we reported the synthesis of 

the first selenium-bridged nucleoside, ~ e ~ , 2 ' - e ~ c l a - 2 - s e l e n n c y t i d i n e . ~  This successful synthesis 

prompted us to investigate the synthesis of the purine cyclonucleoside, ~e~,2'-cyclo-8-seleno-9- 

0-2-arabinofuranosyladenine (2). 

We chose to investigate the use of 2-acetoxyisobutyryl chloride for our initial approach 

toward the synthesis of the desired ~ e ~ , 2 ' - c y c l o - 8 - s e l e n 0 - 9 - B - ~ - a r a b i n 0 f u 1 a n y l d e i e  (>), 

since similar type reactions in the pyrimidine series occurred under mild reaction conditions. 

This method involved a synthesis of the previously unreported 8-selenoadenasine (2) and the subse- 

quent reaction of 2 with 2-acetaxyisoburyryl chloride to effect the cyclonucleoside formation. 

2-Acetoxyisobutyryl chloride has been used extensively in pyrimidine cyclonucleoside formation, 6 

however, to our knowledge, it has nor been applied in the preparation of purine cyclonucleosides. 

The synthesis of 8-selenaadenosine (1) was accomplished by treatment of 8-bromoadenasine (1) 

(1 g, 2.9 m l e )  with selenourea (600 mg, 4.9 mole) in absolute ethanol which afforded a yellow 

product in 60% yield, mp 125-1270: uv [Amax in nm (E x IO-~)]H~O, 310 (29.2). 8-Selenoadenosine 

(L) (347 mg, 1 male) was reacted with 2-acetoxyisobutyryl chloride (4 mole) in acetonitrile at 

room temperature for 5 hr, during this time the solution became colorless. The reaction was 



filtered, 100 ml of diethyl ether added to the filtrate, and the resulting precipitate was eol- 

lected by filtration and washed with ether. This solid, without further purification, was then 

treated with 10 m l  of 0.18 y methanolic hydrogen chloride at roam temperature for 14 hr. Evapara- 

tion to dryness and recrystallization of the resulting residue from water furnished see,2'-cycle- 

8-seleno-B-2-arabinofurannsyladenine (A), (54%): mp 212O (dec); uv [Amax in nm (E x H20, 

277 (21.9); pH = I, 283 (21.4). pH = 11, 277 (21.8); 'H-NMR (Me2SO-&) 6 6.46 (lH, H - 1', d, 
. T ~ ' , ~ '  = 6 Hz), 6 8.17 (IH, H-2, s ) .  Cyclonucleoside formation was demonstrated by: 1) a direct 

7 
comparison of the uv spectra of 2 with 8-methylselenoadenosine and ~~,2'-cyclo-8-mercapto-8-~- 

8 arabinofuranosyladenine; 2) the expected hypsochromic wavelength shift in the uv spectra between 

3 and 2; and 3) the dmilarity of the pmr spectra of 3 with that of oe,2'-oxocycloadenosine and - 

~8,2'-thioc~cloadenasine.~ Therefore, this constitutes the first synthesis of a selenium-bridged 
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purine cyclonucleoside. Further, we have, in addition to the synthesis of 2, demonstrated that 

2-acetoxyisobutyryl chloride may be used in the synthesis of purine cyclonucleosides. This pro- 

cedure, which takes place under very mild conditions, should also prove applicable to the synthe- 

sis of 0~,2'-c~clo- as well as s8,2'-cyclopurine nucleosides. 

To further substantiate the constitution of the product, we prepared 3 by a second method of 
9 synthesis which involved a procedure similar to that reported by Ogilvie and Slotin for the syn- 

thesis of s8,2'-cyclo-8-mercapto-9-B-~-arabinofuranosyladenine. 8-Bromoadenosine-2',3'-carbonate 

(4) (1.63 g, 4.4 mmole) was suspended in c-butanol (100 ml). Nitrogen gas was passed through the 

solution for 0.5 hr, selenourea (0.6 g, 4.8 mmole) was then added and the mixture was heated at 

reflux temperature for 7 hr while being protected from light. During the reaction, the solution 

turned yellow, then colorless. The reaction mixture was cooled to room temperature, and the sol- 

vent removed in vacuo.  he resulting residue was suspended in ethanol (50 d) at roam temperature -- 

and filtered. The filtrate was reduced in volume to 10 m l ,  and then 10 ml of water was added. 

This furnished a product (40%) which proved to be identical (tlc, uv, pmr and mp) to that obtained 

by the first procedure. 10 

We have found1' that reactions such as deseleniatian or nucleophilic displacement of exocyc- 

lic alkylseleno ethers in purine nvcleosides generally occur under milder conditions (room remper- 

ature and reaction times less than 10 mi") than reaction conditions required far the corresponding 

sulfur analogs. Studies involving the chemical reactivity of this novel purine selenium-bridged 

cyclonucleoside are under active investigation in our laboratory 
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