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The selective protection of the N3-imido group of 

uridine with triphenymethanesulfenyl group is described. 

This group could be introduced selectively onto the N3-

position of the uracil moiety of 3',5'-O-(tetraisopropyldi-

siloxane-1,3-diyl)uridine in a good yield and removed very 

easily by treatment with aqueous iodine.

It has been clearly shown by Reese that the protection of the uracil residue 

is necessary to prevent the side reactions in the chemical synthesis of oligoribo-

nucleotides containing uridine units.1) Recently, some workers have explored 

new protecting groups for the uracil residue in oligoribonucleotide synthesis. 2) 

These protecting groups were introduced onto the uracilresidue via 2',3',5'-pro-

tected uridine intermediates. The direct protection of the uracil residue should 

be desired. However, only a few examples of the direct protection of the uracil 

residue can be found in the literature.3) Further, most of new protecting groups 

are unstable under alkaline conditions. 

In this paper, we wish to report the triphenylmethanesulfenyl (TPMS) group as 

a new protecting group for the uracil residue which can be introduced selectively 

and removed very easily by treatment with aqueous iodine. Recently, 

Chattopadhyaya2g) reported the preparation of N3-arenesulfenylated uridines, aim-

ing to use the arenesulfenyl groups as the protecting groups of the uracil moiety. 

First we examined the introduction of the TPMS group to the uracil residue. 

2',3',5'-Tri-O-acetyluridine (1.23 g, 3 mmol) was treated with triphenylmethane-

sulfenyl chloride (TPMSCl) (1.86 g, 6 mmol) in the presence of triethylamine (0.78 

ml, 6 mmol) in dry CH2C12 (10 ml) at room temperature for 8 h. After workup and 

chromatography of the reaction mixture, N3-triphenylmethanesulfenyluridine 

derivative (2)4) was obtained in 81% (1.56 g) yield. Introduction of the TPMS 

group onto the uracil residue would be expected to suppress the side reactions. 

Consequently, we examined the stabilities of uridine derivative (2) under a 

variety of deprotective conditions that would be used in oligoribonucleotide syn-

thesis. These results are summarized in Table 1. Thus, it becomes clear from 

deprotective conditions (A, B, C, D, E, and F) in Table 1 that the TPMS group can 

be used in conjunction with other sugar and phosphate protecting groups in our 

approach to the oligoribonucleotide synthesis. In particular, nucleoside 

derivative 2 was treated with 0.1 M 12 in THF-collidine-H2O (44:3:3, v/v) at room
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temperature for 10 min to afford the corresponding uridine. 

Next we found that the TPMS group can be introduced selectively onto the 

uracil residue of 3',5'-O-(tetra is opropyldisiloxane-1,3-diyl)uridine (3). 

Compound 3 (2.43 g, 5 mmol) was treated with TPMSCI (3.11 g, 10 mmol) in the 

presence of triethylamine (1.36 ml, 10 mmol) in CH2C12 at room temperature for 8 
h. After the usual workup, silica gel chromatography using a mixture of CH2C12 

and MeOH (98:2, v/v) as eluent afforded compound 45) (2.79 g, 75%). To a solu-

tion of N3-triphenylmethanesulfenylated uridine(4) (3.04 g, 4.0 mmol) in dioxane 

(33 ml) were added p-toluenesulfonic acid monohydrate (800 mg, 4.28 mmol) and 

2,3-dihydropyran (4.4 ml, 52 mmol). After being stirred for 2 h, the reaction 

mixture was neutralized with triethylamine, diluted with CH2C12 (80 ml) and washed 

with water. The CH2C12 solution was evaporated under reduced pressure and the 

residue was treated with 1 M tributylammonium hydrogen fluoride (TBAHF) at room 

temperature for 3 h to give, after workup and chromatography of the reaction 

mixture, 2'-substituted uridine 66) in 75% (1.86 g).7)

Table 1. Stabilities of the uridine derivative under various conditionsa,b)

a) (A) 2% TsOH in CH2C12-MeOH (7:3, v/v), room temperature, 30 min; (B) 80% AcOH, 

room temperature, 2 h; (C) Et3N-CH3CN (1:1, v/v); room temperature, 1 d; 

(D) pyridine-t-BuNH2-H2O(8:1:1, v/v),12 h; (E) 1 M TBAHFin THF, room 

temperature, 1 d; (F) concentrated NH4OH-MeOH (9:1, v/v), room temperature, 

3 h; (G) 0.1 M 12 in THF-collidine-H20 (44:3:3, v/v), room temperature, 10 min. 

b) Aliquots of solution were taken after suitable interval time and analyzed by 

HPLC (Inertsil ODS).

To demonstrate the utility of the TPMS group, the tetramer, UUUUp was syn-

thesized. Treatment of 6 with DMTrCl in dry pyridine gave the expected 5'-tri-

tylated product 7 in a good yield. The fully protected mononucleotide unit (9)8)



Chemistry Letters, 1988 859

was obtained in 86% yield by treatment of the nucleoside derivative 7 with a 

phosphorylating agent, 2,6-dichlorophenyl 5-chloro-8-quinolyl phosphorochloridate 

(8) prepared simply from 2,6-dichlorophenyl phosphorodichloridate and 5-chloro-8-

hydroxyquinoline in a one-flask reaction.9) In this phosphorylation, no loss 

of the uracil protecting group was observed. According to our approach to the 

oligonucleotide synthesis,9) the mononucleotide unit (9) (1.418 g, 1.12 mmol) was 

treated with pyridine-t-BuNH2-H20 (8:1:1, v/v) at room temperature for 3 h to give 

the corresponding phosphodiester (10) as triethylammoium salt which was used in 

the next coupling reaction without further purification. On the other hand,

treatment of 9 (1.112 g, 0.88 mmol) with 2% TsOH in CH2C12-MeOH (7:3, v/v)  at 0℃

for 10 min followed by washing with 5% NaHCO3 solution gave the 5'-hydroxyl compo-

nent (11) (0.718 g, 85%).10) The condensation of 1 0 and 11 (0.718 g, 0.75 mmol) 

in the presence of 8-quinolinesulfonyl chloride (QsCl) (0.513 g, 2.25 mmol) and 

N-methylimidazole (MeIm) (357 ml, 4.5 mmol) in dry pyridine (4.5 ml) for 1.5 h. 

The fully protected dimer (12) was isolated in 89% (1.372 g) yield after separa-

tion by silica gel column chromatography. In a similar manner, the selective 

deprotection of the 2,6-dichlorophenyl and DMTr groups from 12 was performed. 

Thus, the dimer blocks (13 and 14) were obtained in good yields. A solution 

of both compounds 13 and 1 4 in dry pyridine was treated with QsCl and MeIm at room 

temperature for 1.5 h. The fully protected tetramer (15) was obtained by 

chromatography on a silica gel column in 85% yield.

Deprotection of the tetramer, UUUUp (10.2 mg, 5.0 umol) was performed as 

follows: 1) pyridine-t-BuNH2-H20 (8:1:1, v/v) at room temperature for 6 h to 

remove the 2,6-dichlorophenyl group; 2) zinc acetate in pyridine-H20 (9:1, v/v) 

at room temperature for 2 days to remove the 5-chloro-8-quinolyl group; 3) 0.1 M 

12 in THF-collidine-H20 (44:3:3, v/v) at room temperature for 2 h to remove the 

TPMS group; 4) 0.01 M HC1 in dioxane-H20 (1:1, v/v) at room temperature for 36 h 

to remove the THP and DMTr groups. The purification by TSKgel DEAE-2SW HPLC and 

reversed phase HPLC gave the pure tetramer UUUUp (5.2 OD). The tetramer was 

digested by spleen phosphodiesterase to give the corresponding Up. 
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