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STUDIES ON THE SYNTHESIS OF O-RIBOSYL-ADENOSINE - - A NEW MINOR NUCLEOSIDE OF tRNAB 

Anna Niewczyk, Andrzej Krzyianiak, Jan Barciszewski 
and Wojciech T. Markiewicz" 

Institute of Bioorganic Chemistry, Polish Academy of Sciences, 
Noskowskiego 12/14, 61-704 Poznan, Poland 

Absfraci: A synthesis of new minor nucleoside of yeast tWA, 
O-B-D-ribofuranosyl-(l"-->2')-adenosine ([A*], 1) and a 
dinucleosidemonophosphate [A* ]pG (lo) is presented. 

Recently a new minor nucleoside was found in yeast methionine 
initiator tRNA for which the structure of the phosphorylated 

1 O-R-~-ribofuranosyl-(l"-->2')-adenosine (A*) was proposed. In order to 
verify the above structural hypothesis we have undertaken studies aiming 
at the synthesis of dephosphorylated A *  ([A"], lJ, different selectively 
monophosphorylated derivatives of 1 and oligonucleotides (initially 
dimers) containing the above nucleosidic units. The investigation of 

structural and chemical properties of these compounds should answer 
questions concerning the biological function of the discussed 
hypermodification of adenosine. 

In this communication the preliminary results of the synthesis of 1 
and a dimer [A*]pG (lo) are presented. Thus, 3' ,5'-0-(tetraisopro- 
py Id i s i 1 oxane-1 ,3-diy 1 ) -6-N-benzoy 1 adenos ine2 (2) was reacted with 
1-0-acetyl-2,3,5-tri-O-benzoyl-B-o-ribofuranose (3) preactivated with 
tin(1V) chloride in 1,2-dichloroethane, The R configuration of 

2'-O-ribosyl residue was expected as in the syntheses of ribonucleosides 
under the same  condition^.^ The structure of product f! (62% yield) was 
corroborated by the FAB-MS, 'H and 13C NMR 4 was deprotected 
to 1 which was then characterized by the W, 'H and 13C NMR spectra and 

%his paper is dedicated to Professor Colin B. Reese on the occasion of 
his 60th Birthday in July 1990. 
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i ,  l-O-acetyl-2,3,J-tri-O-b~nzoyI-B-D-r~~t~o~~iran~ise ( 3 )  / StiCI,,/ (CI12CI  ) 2 ;  i i , 
TRAF/THF; i i i , DMTC I / pyr i d i  tie; i v ,  2 ’ - 0 - t ; e n z o y I  -7 ’ - I ) - l n f  r ~ n I ~ y r l ~ ~ o p y r ~ \ t i , v l - l - N -  

-isobutyrylgrianosirie 5‘-0-(2-cyano~tllyl)-N.N-di~~opropylphosphor.nmi~iI~ ( 7 ) /  

tetrazole/ C H  CN; v ,  I / y y r i d i t i P /  1I2O: v i ,  N l l g  ,ir{/ p y r i d i t i r ’ ;  v i  i ,  ~ l l ~ l ’ O ( J l l  nq .  

Abbreviatioiis: i - F r ,  i s o p r o p y l :  t tz .  I t e i r z ~ ~ . y I :  D M r ,  < I i m r ~ I h o x y I r  i I y 1 :  1 1 t p .  t e t r a -  

Iiydropyratiyl : 

3 ’  2 

i hri , i sobii t y r y  I : TRAP, t e t  r , i - i i - l ) i i  I y I itinnwri i iiin r 1 iior i de .  

its chromatographic properties were the same as reported f o r  natural 
1 

- l.5’6 The EI-MS spectrum of per-triaethylsilylated [A*J was described 
and the relative intensities of some fragment ions were found to be 
characteristic and different than for the TMS-derivative of isomeric 
O-U-D -ribofuranosyl-( 1”-->2’)-adenosine. The EI-MS spectrum of the TMS 
derivative of synthetic 1 was identical with that of [ A * ] .  

In order to synthesize the diaer [A*]*  (10)’ the TIPDSi group of f? 
was removed with TI3AF/THF2” and the resultant 5 (85% yield) was reacted 
with dimethoxytrityl chloride to give (58% yield) which was 
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0-RIBOSYLADENOSINE 637 - 

subsequently condensed with 2'-0'benzoyl-3'-0-tetrahydropyranyl-2-N-iso- 
butyrylguanosine 5'-0-(2-cyanoethyl)-N,N-disopropylphoshoramidite (2 )  
activated with tetrazole. The resultant P(II1) dimer was oxidized t o  

give a fully protected dimer 9 (67% yield). 9 was deprotected, purified 
chromatographically and characterized by W12 and enzymatic digestion. 
Initial studies indicate that lo is a substrate for the polynucleotide 
kinase. 

9 

Further studies on the synthesis and various properties of 

compounds of the above series will be described elsewhere. 
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