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STEREOSPECIFIC SYNTHESIS OF P-CHIRAL 

DI(2'-O-DEOXYRIBONUCLEOSIDE)METHANEPHOSPHONATES 

Zbigniew J.Lesnikowski. Maria M.Jaworska-Maslanka, Wojciech J.Stec 

Centre of Molecular and Macromolecular Studies. 

Department of Bioorganic Chemistry, Sienkiewicza 112, 90-363 Lodz,Poland 

ABSTRACT: Using monomeric 5'-O-monornethoxytrityl(2~-O-deoxyribonuc~eo- 

side) 38-0-(0-(4-nitrophenyl))methanephosphonate of defined absolute 

configuration at phosphorus and suitably 3'-protected-5'-activated nu- 

cleoside components, both (Rp)- or (Sp)-isomers of four di(2'-O-deoxy- 

ribonucleoside) methanephosphonates were prepared. 

It has been reported that nucleophilic substitution at phosphorus 

in 5'-MHT-thymidine 3'-[0-(4-nitrophenyl)]methanephosphonate (1,B-Thy) 

is stereospecific and under appropriate conditions diastereoiso~cricrlly 
pure di-, tri-, and tetra(thymidine methanephosphonates) of predtter- 

mined sense of chirality of P-atom can be obtained in multimiligram 
quantities'. In this comnunication we wish to present further results on 

the synthesis of S'-protected deoxyadenosint-, deoxycytidine- and 

deoxyguanosine-3'-[0-(4-nitrophenyl)] mcthanephosphonates, (2, B=Ade, 
Cyt and Gua), respectively, their separation into diastereoisomerically 

pure compounds, an assignment of absolute configuration at phosphorus, 

and, finally, the synthesis of diastercoisomericrlly pure di(de- 

oxyadenyly1)-, di(deoxycytidyly1)- and d~(deoxygurnosinylyl)-(3~,5')- 

methanephosphonates (S,B=Ade,Cyt and Cua) respectively. 
Since the reaction of 5'-MMT-deoxyadenosinc (L,B=Adc). 5'-MMT- 

deoxycytidine (1,BtCyt) and 5'-MMT-deoxyguanosine (1,BICua) with [0-(4- 

~ i t ~ ~ p h ~ n ~ ~ ) ] ~ ~ t h ~ n e p h o s p h o n o c h l o ~ i d a t ~  (2) designed as new PhosPhonyla- 
ting agent f o r  Z(E-Thy) synthesis was inefficient, compound l(B=Ade) was 
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I i v  I Iv 

i/ (4-N02C6H40)(CH3)P(0)Cl/pyridine (2) or 
(4-N02C6H40)(CH )P(O)BT/THF (1) or B - Thy, Ade, Cyt, Cur 

( ~ - N ~ ~ C ~ H ~ O ~ ( C H ~ ) P ( O ) T / C A J C N  (4) R - Ac(B-Thy),TBDm(B=Ade, 
ii/ separation of diastereisomers Cyt, Gua) 

iv/ lM TBAF/THF followed by 80% AcOH T tr iazoly l  

obtained via methanephosphonylation of l.(B-Ade) with prepared 
[0-(4-nitrophenyl)-O-(l-bcnzotriazolyl)] methanephosphonate (A), while 
compounds J(B-Cyt) and I(B-Gua) were prepared via methanephosphonylation 

of L(B-Cyt) and L(B-Gua) with prepared [0-(4-nitrophenyl)]me- 

thanephosphonotriazolidate ( 4 ) .  Corresponding compounds XB-Ade,Cyt and 

Gua) were obtained as a mixture of Rp and Sp-diastereoisomers in 45, 43 

and 73 percent yield, respectively. Separation of diastereoisomers was 

feasible by means of silica gel column chromatography with eluting sys- 

tems 3 %  CH30H in CHC13 (v/v) for z(B-Ade) and I(B-Cyt). and 
CH3COOH/CH30H/CHC13 (0.3:0.3: 10, vjv) for J(B4ua). respectively. 
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~ssignment of absolute configuration at phosphorus in dias- 

tereoisomers l(B-Ade,Cyt and Gua) like in the case of diastereoisomers 

of l(B-Thy). was possible via 5'-deprotection of 1, and the conversion 
of resulting nucleoside 3'-[0(4-nitrophenyl)] methanephosphonate to nu- 

cleoside (3',5') cyclic methanephosphonates. which is stereospecific and 

occurs with inversion of configuration ; since the absolute configura- 

tion at P-atom in cyclic methanephosphonates could be determined by 

means of 31P NMR314, the stereochemical correlation allowed US to assign 

the absolute configuration in diastereoisomers of l(B-Ade,Cyt,Gua). 

2 

Each diastereoisomer of l(B-Ade) was reacted with 3'-(t-butyl 

dimethylsily1)deoxyadenosine L(B-Ade), while diastereoisomers of 

i(B-Cyt,Gua), were exposed on the reaction of 3'-(t-butyldimethyl- 

sily1)-deoxycytidine 6(B=Cyt) or -deoxyguanosine ~(B-CW), respectively. 

t-Butyl magnesium chloride, as originally proposed by Hayakawa', was 

used for activation of 5'-hydroxyl function of nucleosides. Compounds 2 
were obtained as diastereoisomerically pure species and were charac- 

terised by means of TLC, UV, 31P- and 'H-NMR. After deprotection by 

means of 1M TBAF/THF and 80% CH3COOH diastereoisomers of 4 were isolated 
and characterised by means of HPLC (see TABLE). 
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