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STEREOSPECIFIC SYNTHESIS OF DINUCLEOSIDE MONOPHOSPHATE ARYL 
ESTERS BY USING NEW CONDENSING REAGENTS 

EIKO OHTSUKA, MASAHIKO SHIRAISHI AND MORIO IKEHARA 
Faculty of Pharmaceutical Sciences, Osaka University, 1-6 
Yamadaoka, Suita, Osaka , Japan 565 

Abstract New condensing reagents, arenesulfonyl 5-(pyridin- 
2-y1)tetrazoles have been synthesized and used for stereo- 
specific synthesis of dinucleoside monophosphate aryl esters. 

INTRODUCTION 

The phosphotriester method has become a method of choice for the 

synthesis of oligonucleotides, since separation techniques for 

intermediates and activating reagents for phosphodiesters became 

available.' Synthetic oligonucleotides are required for physico- 

chemical and biochemical studies on nucleic acids. 

We have previously reported that new condensing reagents, 2 , 4 ,  

6- isopropylbenzenesul fonyl  or mesitylenesulfonyl 5-(pyridin-2-y1) 

tetrazoles gave one of stereoisomers when they were used to conden- 

se 5 ' -d ime thoxy t r i t y ldeoxynuc leos ide  3'-g-chlorophenyl phosphates 

with 3 '-O-benzoyldeoxynucleosides . Preparation of these conden- 

sing reagents, TPSPy and MSPy (Chart 1) and use in the solid phase 

synthesis were also rep~rted.~ Bulkiness of the pyridine residue 

was not considered to affect the stereospecific activation of  the 

phosphodiester, since another new reagent mesitylenesulfonyl-5- 

phenyl tetrazole (MSPh) (Chartl) did give two stereoisomers. The 

mechanism of this stereospecific synthesis was proposed as 

illustrated in Chart 2. 

RESULTS 

To investigate the configuration of the phosphotriester, two dias- 

tereoisomers of deoxyadenylyl-(3'-5')(~-chlorophenyl)-deoxyadenosine 

(11, Chart 3) were synthesized by using a conventional condensing 
365 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
1
3
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



366 E. OHTSUKA, M .  SHIRAISHI AND M .  IKEHARA 

DMT dimrtlinxytrityl 

Chart 3 

TRDUS ~ - b u t y l d i m e t h y l s i l y l  
TRAP Letra-n-butylsmmonium fluoride 
HSNT l - 1 i n a r I t y l c n e - ~ - s u l f ~ ~ ~ l I - 3 - " ~ t r o - 1 , 2 , t ~ l e  

reagent mesitylenesulfonyl 3-nitrotria~olide.~ 

synthesis are shown in Chart 3. 

or MSPy gave the lower isomer of 11. 

Schemes for the 

Condensation of 5 and 2 with TPSPy 

Phosphorus and proton NMR of these isomers were investigated. 

Chemical shift of "P of  11-1 was lower than that of g-h. Over- 

hauser effect in proton NMR suggested that the lower isomer had a 
contact between phenyl protons and the ribose C-H1' and C-H4' 

protons of 5'-adenosine. 

temperature suggested that the lower isomer had a stacked confor- 

mation at low temperature. The higher isomer showed almost the 

same spectra at lower and higher temperature, which suggested an 

unstacked f o r m .  From these evidences, the lower isomer was consi- 

dered to have Sp configuration. The product obtained by the 

stereospecific synthesis was presumably Sp configuration. 

CD spectra of 2 - h  and 11-1 at different 

Mechanism of activation of phosphodiesters can be investigated 

by using derivatives of substituted tetrazoles or triazoles. 

Stereospecific synthesis of phosphotriesters is useful in 

preparation of protected oligonucleotide triester blocks which are 
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Condensing reagents 
for the phosphotriester method 

MSNT MSTe TPSTe 

Chart 1 

r T 

bez 

(MeO>rTr = dimethoxytrityl 

Ar o-chlorophenyl 
Bz = benzoyl 

Chart 2 
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key intermediates for polynucleotide synthesis and are mostly 

synthesized in liquid phase, in which separation of products is 

performed by chromatography on silica gel or alkylated silica gel. 

Stereospecific synthesis reducing diastereoisomers should facili- 

tate separation and purification of phosphotriesters. 
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