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ABSTRACT
New protecting groups having a

2-aminomethylbezoyl skeleton, in which the

reactive amino functions were blocked further by

a tritylthio-type protecting group, were developed

for the protection of the 5'-hydroxyl function of

nucleosides during the oligonucleotide synthesis.

These benzoate-type protecting groups were

designed to be removed via an intramolecular

cyclization following the removal of the

tritylthio-type protecting group under mild

oxidative conditions using diluted aqueous

iodine solution. The new protecting groups

would enable us to synthesize oligonucleotides

without using any acid treatment. Furthermore,

they can reduce the reaction steps required for a

chain elongation cycle from four to three because

the deprotcction of the 5'-hydroxyl protecting

group and the oxidation of the phosphite

intermediate can be performed simultaneously by

a single aqueous iodine treatment.

INTRODUCTION
Depurination of purine nuleosides during the repeated acid

treatment to remove the 5'-0-DMTr group is one of the

problems yet to be solved in the current

oligodeoxyribonucleotide synthesis (1). The most

straightforward solution to this problem is to develop an

alternative to the DMTr group that can be removed under

mild neutral conditions.

We previously reported (2) a sulfenate-type

5'-hydroxyl protecting group, monomethoxytritylthio

(MMTrS) group, for the synthesis of a pentathymidylate

derivative using the phosphoramidite method. Because

the MMTrS group can be removed by treatment with 0,1

M I2 in aqueous pyridine, the chain elongation could be

performed without using any acid treatments such as 1%

TFA and 3% DC A. Moreover, use of the MMTrS group

as a 5'-hydroxyl protecting group can reduce the necessary

steps in a chain elongation cycle from conventional four to

three, because the deprotection of the MMTrS group and

the oxidation of the phosphite intermediate can be

achieved simultaneously by a single aqueous iodine

treatment. A drawback of the MMTrS group, however,

was in its introduction to the 5'-hydroxyl group of

nucleosides. Because the pre-activation of the hydroxyl

group by strong bases such as lithium

hexamethyldisilazide was necessary, the MMTrS could

not be introduced efficiently to nucleoside derivatives

having an acylKype protecting group on their nucleobases.

To overcome this drawback, we designed new acyHype

protecting groups, as shown in Scheme 1, which can be

readily introduced into the 5'-hydroxyl group of

nucleosides as esters and removed under mild oxidative

conditions similar to those used in the case of the MMTrS
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group. Preparation of 1

R1=TrS, MMTrS R2=H or alkyl

Figure 1.

RESULTS AND DISCUSSION
First, the preparation of the benzoic acid derivative 1 was

examined. The amine 2 was obtained in good yield by

the reductive amination of o-phthalaldehyde. The

protection of the amino group of 2 with the TrS group was

examined under various conditions (3). In consideration

of the solubility of highly polar 2 and highly lipophilic

TrSCl, various mixtures composed of an aqueous alkaline

solution and a polar aprotic organic solvent such as THF

or acetone were employed as solvents. Interestingly, the

IR-spectrum of 1 showed (Yo0=1689 cm"1) the presence

of 1 as an amino acid form, not a zwitter-ionic form

probably because of the less basic nature of the nitrogen

attached to thr sulfur atom.

The condensation of 1 with nucleoside was examined

by using 3'-O-TBDMS-thymidine as a model compound.

The introduction was performed in good yield by using

condensing agents such as DCC, EDC and BOPC1. to give

the protected thymidine derivative 3.

When 3 was treated with 1M I2, the TrS group of 3 was

removed within 1 min. However spontaneous

cyclization of the intermediate 4 to 3'-O-TBDMS-T

required as long as 19 h for completion. Because the

addition of an equimolar amount of triethylamine

accelerated this cyclization, the slow kinetics of the

cylization must be attributable to the ammonium form of

4.
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Scheme 1.
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