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Readily available nucleoside trimethylsilyl phosphites and analoguous compounds are transformed 
in high yield into the corresponding phosphorochloridates by reaction with sulfuryl chloride. 
These compounds are employed as efficient reagents for internucleotide linkage formation. 

One of the challenging areas of research in the chemistry of nucleic acids is the elaboration 

of methods for the chemical synthesis of oligo- and polynucleotides. The most important deve- 

lopments are connected with the phosphotriester approach and its recent extension via phosphite 
1 

intermediates . Phosphite esters of nucleosides are readily available including those contai- 

ning 0-silyl protecting groups 2,3 . 

Based on our studies of the reactions of silyl phosphites with halogens, pseudohalogens and 

halogenating agents* we anticipated that trimethylsilyl phosphites derived from nucleosides 

could be transformed into the corresponding phosphorochloridates. The phosphorochloridates of 

this type have been postulated as reactive intermediates in formation of internucleotide lin- 

kages5. 

The nucleoside phosphites 2 were synthesized by the reaction of a 5 '-O-protected nucleoside 1 

with bis(2,2,2-trifluoroethyl)trimethylsilylphosphite3 (2a) or bis(N,N-diisopropylamino)tri- - 

methylsilylphosphite (2b); we established the structure of this intermediate by both phospho- 
1 

rus and proton NMR ( 31- P-NMR: +108.23 ppm, relative to the external standard 85% H3P04; H-NMR: 

0.3 (S, 9H), 0.9 (d, 24H) and 3.0 - 3.7 (m, 4H) ppm in CDC13 relative to the internal standard 

tetramethylsilane). 

t-C4Hg(CH3)$i0 + x\ 

X' 
P-OSi(CH3)3 _HX * t-C4H9(CH3)2Si0 

P 
X-P-OSi(CH3)3 

1 B = thymine or - 
N(6)-benzoyladenine 

2a X s CF3CH20 3 - 

2b x = [(CH3)2CH]2N - 

The transformation of the silyl esters 2 into the chloridates 4 is smoothly accomplished by 

treating 2 with one equivalent of sulfuryl chloride. The reaction is quantitative and the 

volatile byproducts, trimethylsilyl chloride and sulfur dioxide, do not interfere with further 

applications of 4. The chloridate 4 is used as very efficient phosphorylating reagent towards - 
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3'-protected nucleosides in the presence of a tertiary amine to give 2. This synthesis can 

also advantageously be performed without purification of the chloridate 4. This strategy 

promises to find application in the synthesis of oligonucleotides and other phosphates of 

biological interest. Moreover, the reaction is general for trimethylsilyl esters >P-0-Si 

(CH3)3 and provides access to the chloroanhydrides >P(O)Cl. 
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In a typical experiment 20 ml solution of 2 (0.01 mol) in dry CH2C12 was cooled to O°C and a 

solution of S02C12 (0.01 mol) in dry CH2C12 (20 ml) was added with stirring. The reaction mix- 

ture was kept 30 min at room temperature. The solvents, sulfur dioxide and trimethylchloro- 

silane were removed in vacua. The residue was dissolved in CH Cl 2 2 (20 ml) and a solution of 

the 5'-hydroxyl component (0.01 mol) and triethylamine (0.01 mol) in CH2C12 (20 ml) was added. 

After 1 h the mixture was evaporated to a gum and dissolved in CH2C12, washed with 0.1 M tri- 

ethylammonium bicarbonate buffer once and then with water twice, dried (Na2S04) and concen- 

trated. The course of the reaction was monitored by thin layer chromatography on silica gel 

plates (Table l), the products were purified by chromatography on silica gel columns. 

a) 
Table 1. Properties of compounds 4 and 2 

X Nucleobase B and B' 
31 

P-NMRb) of 4 Yields of 2 (%) Rf values of 5 - 

Thymine t4.53, t4.97 80 0.20 0.25') 

N(G)-Bensoyladenine t4.83, +5.12 83 0.23' 0.28') 

Thymine t14.71, t15.01 95 0.41' 0.4Sd) 

N(6)-Benzoyladenine t14.62, +14.71 91 0.51: o.54d) 

a)All compounds 4 and g fgy med in the above reaction were identical with original samples pre- 

pared on dif 
cf 

erent ways; Chemical shifts are g iven in ppm relative to the external standard 

85% H3P04; Eluents CHC13/MeOH, 5/l, v/v; Eluents EtOAc/CH2C12/Et3N, 60/35/5, v/v. 
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