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Recent attention has been drawn to the presence of sulfur-containing minor nucleotidee 

in t-RNA; i.e., 4-thiouridine (2), 5-methoxycarbonylmethyl-8thiouridine (3), 5-methylaminome- 

thyl-2thiouridine (4), 2-thiocytidine (4), and Z-methylthio-N6-2-isopentenyladenosine (5). 

In general, selective chemical modification is one of the most useful means to clarify 

correlation between sturcture and function of biopolymers. In an attempt to approach to eluci- 

dating the function of the minor nucleosides in the biological processes, this communication 

describes the selective reduction of 4- and 2-thiouracil and 4-thiouridine as model systems of 

these minor components. 

Cerutti u. recently reported that 4-thiouridine (Ib) is reduced to N-ribosyl-2- 

oxoherahydropyrimidine (IIb) with sodium borohydride in the dark (6). Earlier, Witkop et. 

originally developed and introduced the ingeneous photoreduction method into the field of nucle- 

ic acids (7). In our preliminary experiments, this photoreduction was applied to 4-thio- uracil 

(Ia) using a 100 watt high pressure Hg lamp. Reduction of Ia proceeqed far more rapidly than 

in the dark as measured spectroscopically. Also 2-thiouracil (III) was reduced similarly. 

In order to realizqthe modification of minor, but not of major components, the selec- 

tion of reaction conditions is required. This specific reduction of Ia ( lJVhmaJr in H20 : 328 

my, log E 4.2 ) in the presence of uracil ( UV& in Ii26 : 260 my, log e 3.9 ) involves the 

control of energies of exciting light source. Thus by employing a liquid filter, aqueous so- 

lution of potassium acid phthalate, Ia underwent rapid photo-dependent reduction, while uracil 
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remained completely unchanged. Moreover, III ( WA 
max 

in H20 : 270 my, log z 4.1 ) was also 

reduced in a similar manner. In a preparative run, aqueous solution of Ia (50 mmoles) was 

treated with ten molar equivalents of sodium borohydride under irradiation at room temp for 

12 hr. After silica gel chromatography, 2-oxohexahydropyrimidine (IIa) was obtained as a major 

product in 20$ yield. On reduction of III for 4 hr., 2-thioureidopropanol (IV) was isolated in 

22$ yield. Finally, 4-thiouridine (Ib) was treated under the same conditions for 1 hr followed 

by acid hydrolysis to yield IIa in 15% yield. 

The above results demonstrate that this photoreductive procedure may provide a potential 

method for a selective modification of sulfur-containing base moieties of nucleic acids without 

affecting major constituents. Further application of this method to nucleotide systems includ- 

ing P-thiouridine and 2-thiooytosine is under investigation. 
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