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NEW PHOTOLABILE PROTECTING GROUPS 
OF THE 2-(2-NITROPHENYL)ETHOXYCARBONYL AND THE 
2-(ZNITROPHENYL)ETHYLSULFONYLTYPE FOR THE 

OLIGONUCLEOTIDE SYNTHESIS 

S .  Biihler, H. Giegricha and W. Pfleiderer* 

Fakultat fur Chemie, Universitat Konstanz, Postfach, M-7 19, D-78457 Konstanz 
aNigu-Chemie, D-84469 Waldkraiburg 

ABSTRACT New photolabile blocking groups have been synthesized and introduced into 
the 5’-OH position of thymidine. The 5’-O-protected thymidines were irradiated at 365 
nm under identical conditions and the half-lives and thymidine yields were determined to 
investigate the influence of different substituents in the two corresponding series. 

Light-directed synthesis of oligonucleotides permits the preparation of thousands of 

different sequences at small location. These DNA chips are a rapid and inexpensive tool in 

sequencing of DNA. Therefore, a great need of very efficient photoremovable protecting 

groups exists, however, the photochemical deprotection still results in lower yields com- 

pared to acid deprotection. 

The preparation of the protecting group reagents could be achieved in one (carbonyl 

steps starting from the corresponding alcohols6-’ series)’ or two (sulfonyl 

(Scheme 1 ) .  

The introduction of the new blocking groups into the 5’-OH position of thymidine was 

carried out in pyridine/CH2CI2 1: 1 at low temperature. 

The photochemical half-lives tH and thymidine yields (table 1) of the 5’-0- 

protected thymidine derivates were determined by irradiation with a 200 W mercury lamp 

(365 nm, methanol/water 1: l), followed by HPLC analysis . The half-lifes were calculated 
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Substituents Carbonatderies 
Yield 

t H  thymidine R1 R2 R3 

BUHLER, GIEGRICH, AND PFLEIDEFER 

SulfonateSeries 
Yield 

thymidine t H  

SCHEME 1 
0 Compound 

1,8,14,21,27 

2, 9,15,22,28 

3,16,29 

R1* 

NO, ")-I3 

21-26 
/ 8-13 

1 - 7 "  \ 4, 10,17,23,30 

5,11,18,24,31 

6,12,19,25,32 

14 - 20 7,13,20,26,33 
21 - 33 

R' R2 R3 

H H  H 

C1 H H 

H C1 H 

H H CH3 

H C1 CH3 

H Br CH3 

H I CH3 

TABLE 1: Photolysis data of 5'-0-protected thymidines 

from the plot of concentration (peak area at time t (A,) divided by peak area at time zero 

(Ao) muliplied with 100 %) versus the irradiation time. 
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