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~ :  Near-UV irradiation of Thy, MelThy, Me~'3Thy, Ura, Me~ra, and 
Me~,3Ura in the presence of hydrogen peroxide produced corresponding cis- and 

~ 5 4,3 -- trans-glycols in 20% yields. Similarly, Cyt, Me Cyt, and Men Cyt gave the 
corr----~sponding glycols of Ura, Thy, and Thy, owing to facile d~aminationlof the 
resultant Cyt glycols. Time sequence analysis of product-yields using 4C- 
labeled pyrimidines revealed that the yields of a product are also contingent 
on its stability. Importantly, this approach provides a novel method for the 
direct synthesis of trans-glycols and for the preparation of certain radiation 
products in furthering our understanding of radiation chemistry and the biology 
of nucleic acids. 

For quite some time, the possible biological implications have stimulated 

the study of the reactions of hydroxyl (HO-) and hydroperoxyl (H00.) radicals 

with pyrimidine (Pyr) and purine derivatives (i). Such reactions have been 

regarded as particularly relevant to the understanding of the y-radiation of 

nucleic acids in aerated aqueous solutions (2). Because of the complexities of 

radiation reactions, limitations by the volume and concentration of reaction 

solutions, and the instability of radiation products, the quantities of 

radiation products obtained are generally not sufficient to allow further 

research. This plight has impeded progress in the study of the radiation 

chemistry and biology of nucleic acids. However, we have taken advantage of 

the Milas reaction condition (3) to generate HO. and HO0. from hydrogen 

peroxide under the influence of near-UV light in order to prepare sufficient 

q u a n t i t i e s  of  5 , 6 - d i h y d r o - 6 - h y d r o p e r o x y - 5 - h y d r o x y t h y m i n e  (ho5ho hThy, 6-TOOH), 

which has  been  c h a r a c t e r i z e d  as  t h e  ma jo r  r a d i a t i o n  p r o d u c t  o f  Thy (4) and 

p o s s i b l y  DNA, (5) and to  s y n t h e s i z e  c i s  and t r a n s  Pyr  g l y c o l s .  P r e v i o u s  

p r e p a r a t i o n s  o f  Pyr  g l y c o l s  by KNnO 4 or  OsO 4 o x i d a t i o n  o f  Pyr  (6 ,7 )  o r  by t h e  
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treatment of corresponding Pyr bromohydrins with Ag20 yielded only cis 

isomers (8). Such a conversion has been shown (i0) to be inefficient because, 

for example, cis Ura glycol dehydrates readily form isobarbituric acid (unpub- 

lished data). For Thy glycols, the trans isomers which can be detected from 

radiolysis are in negligible amounts. Therefore, a novel approach for the 

direct syntheses of trans Pyr glycols in reasonable yields, as reported in 

this communication, becomes highly desirable. 

• 1,3~, 
In a typical reaction, a i0 mM aqueous solution of a Pyr [Thy, ne 2 ~ny, 

Ura, MelUra, or Me~'3Ura] containing 40 mM of H202 was irradiated in a quartz 

tube with 313- or 360-nm light (ii) for 24 hr. After irradiation, the excess 

0 0 

R3 R 3 

cis-Thy trans-Ura 
glycols glycols 

H202 and some organic peroxide formed were decomposed by treatment with 10% 

Pd-C. The solution was then concentrated at ~35°C and applied to Whatman No. 

3 paper or to Silica gel (Merck 60F-254) preparative'tlc plates. After elution, 

the glycols were located by Finks reagent (12), extracted from the chromato- 

grams with water, collected, and purified by rechromatography and/or 

crystallization from methanol-acetone as needed. The chromatographic and NMR 

spectral data are summarized in Table i and other data in Table 2. 

. 4,5~ 
Under similar conditions, Cyt, Me5Cyt, and ne 2 uyt gave the corresponding 

cis and trans glycols of Ura, Thy, and Thy, respectively. Presumably, the 

formation of these glycols is the result of the deamination of the respective 

Cyt glycols because deamination usually occurs with 5,6-hCyt derivatives (13). 

However, these glycols were obtained in rather low yields, possibly due to the 

competitive formation of corresponding Cyt N-oxides. 

Time sequence analyses of product-yields with 14C-labeled compounds 

revealed that such yields are contingent on their stability. For instance, 
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the yield of the relatively stable cis Thy glycol increased with the irradia- 

tion time; however, the yields of the relatively unstable trans glycols of Thy 

and Ura showed no further increase after reaching ~20% at 4 hr, and, as a 

matter of fact, a slight decrease was detected with continued irradiation. 

The yield of the unstable cis Ura glycol reached ~20% also at 4 hr; however, 

its gradual decrease to ~i0% at 12 hr was observed. Thus, either in the 

collection of products or in the study of mechanisms, the stability and the 

photoreactivity leading to secondary reactions of particular compounds must be 

taken into consideration. 

The above clearly indicate that sufficient quantities of certain radiation 

products may be prepared under specific photolytic conditions. This, in turn, 

permits further studies in radiation biology (14). In addition, because H202 

and 02 are present in biological systems, under the influence of the near-UV 

from sunlight, similar free-radical reactions may occur. Therefore, a detailed 

study of this sort has been undertaken (15) in order to gain information which 

may be of value to the understanding of biological near-UV effects such as 

aging, mutagenesis, or carcinogenesis. 
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