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ABSTRACT

The efficient synthesis of Grp and Arp, minor tRNA components, has been
developed.

Key Words: Minor tRNA components; Chemical synthesis; Phosphorylation.

Nucleic acids consist of over 100 modified nucleosides, in addition to 8 major
ribo- and deoxyribonucleosides. Although a few modifications have been found in
DNA, 81 modified nucleosides were found in tRNA’s and 15 were found in other
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RNA’s. Most of the minor ribonucleosides have modified heterocyclic bases. Only
two types of sugar-modified nucleosides were found in RNA, namely 20-O-methyl
and 20-O-b-d-ribofuranosyl derivatives. The last derivatives, Grp and Arp (7a,b),
were isolated from initiator tRNAs of yeasts.[1]

The selective blocking of five hydroxyl groups in 20-O-b-d-ribofuranosylnucleo-
sides is an essential strategy in the preparation of the title compounds. Condensation
of 2 with 1a,b according to the earlier developed method[2] gave fully protected 3a,b.
Selective deblocking of phenoxyacetyl group was achieved in 0.1M K2CO3 in
MeOH. The overall yields for the preparation of 4a,b were 46% and 38%, respec-
tively, higher then the earlier preparation of 4b (26%).[3] Further phosphorylation
gave 5a,b, after complete deblocking 7a,b were prepared in high overall yield
(18–20%).[4]

According to the NMR studies and molecular modeling these molecules are
rather flexible and show free rotation around the O- and N-glycosidic bonds.

a. SnCl4=ClCH2CH2Cl, 0�C; b. 0.1M K2CO3 in MeOH; c. bis(p-nitrophenylethyl)-
phosphate= TPSCl=1-methylimidazole=Py; d. Bu4NF=THF; e. DBU=Py; f. NH3=MeOH.

1110 Efimtseva et al.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
1
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



ACKNOWLEDGMENT

Authors thank KUL Research Council and RFBR for financial support.

REFERENCES

1. Rozenski, J.; Crain, P.F.; McCloskey, J.A. The RNA modification database:
1999 update. Nucl. Acids Res. 1999, 27, 196–197.

2. Mikhailov, S.N.; Efimtseva, E.V.;Gurskaya,G.V.; Zavodnik, V.E.;DeBruyn,A.;
Rozenski, J.; Herdewijn, P. An efficient synthesis and physico-chemical proper-
ties of 20-O-b-d-ribofuranosyl-nucleosides, minor tRNA components. J. Carbo-
hydr. Chem. 1997, 16, 75–92.

3. Rodionov, A.A.; Efimtseva, E.V.; Mikhailov, S.N.; Rozenski, J.; Luyten, I.;
Herdewijn, P. Synthesis and properties of O-b-d-ribofuranosyl-(100-20)-adeno-
sine-500-O-phoshate and its derivatives. Nucleosides, Nucleotides and Nucleic
Acids 2000, 19, 1847–1859.

4. Efimtseva, E.V.; Shelkunova, A.A.; Mikhailov, S.N.; Nauwelaerts, K.;
Rozenski, J.; Lescrinier, E.; Herdewijn, P. Synthesis and properties of O-b-d-
ribofuranosyl-(100-20)-guanosine-500-O-phosphate and its derivatives. Helv. Chim.
Acta 2003, 86, 504–511.

O-b-D-Ribofuranosyl-(100-20)-guanosine-500-phosphate 1111

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
1
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
1
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1


