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Abstract-Photosensit17,ed cycloaddition of  2,3-dimethyl-2-butene to 2'-dcosy- 

uridine, lhymidine and 5-fluoro-2'-deoxyuridine by the ti\, ~rradiation in acelonc 

havc been sludied. From the respective reactant, a pair o f  diastcreoiiiers which h a  

a cyclobutanc ring werc formed. However in each rciiction onc of the two isomers 

could be isolatcd and pu~ified by rcc~ystallinltion. 

Photodimerization of pyrimidine bascs such as thymine and uracil ? h a s  bccn intensively studied because the 

photodiinerizalion of thymine bases in the DNA double helix is responsible for the photo-deactivation of gene. 

Genemlly cycloaddition inwlving a,P-unsaturated carbonyl compounds leads to the hrmation o f a  complex 

mixture. Swenton and Wexler, '-' however, havc reported on the rcgioselcctive photoreaction of simple 

olcfins with pyr~rn id~ne  bases. T o  our knowledge, littlc attention has becn paid to photoreactions of 

pyrimidine nuclcos~des \vith simple olesins except the work of Charlton and presumably bccause cross- 

photccycloaddirion furnishes an intractable mixture. I t  is very intrigu~ng lo examinc the intcraction US repair- 

enzymes with thc cyclobutane adducts 01- this type. Our rcccnt w o k y  has revexled that two of photoadducts 

oS cyclobutane-type could be isolated from uwnndiated acetone solution contamlng uridine derivatives and 

2,3-dimelhyl-2-butene. 

In this communication, we deal with the photocycloaddil~on nS2'-deoxyuridine (la), thymidine (Ib) and 5- 

fluoro-2'-deoxyuridinc ( lc)  to 2.3-dimcthyl-2-butcne. 
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The near-uv irradiation (h  > 300 nm) of 10 mM of 2'-deoxyuridines and 50 mM of 2.3-dimethyl-2-butene in 

acetone gave rise to two photoproducts, which account for more than 75% of the products, and we occa- 

sionally obtained a small amount of intractable products along with the starting material. Though these two 

products could not be cleanly separated by silica gel chromatography, the one of trio, in every case, was 

found to be crystallized from methanol and ethyl acetate in a pure form on concentmtion of the eluate. On the 

basis of elemental analysis, FAB-ms, uv and nmr spectral properties, each pure product was unambiguously 

identified as the cyclobutane photoproducts which were formed by linking nucleosides to 2.3-dimethyl-2- 

butene at the positions 5 and 6 (Schcme 1) '0-12. Furthermore, a X-ray crystallographic analysis confirmed 

the structures. A stereodiagram of the 2'-deosyuridine photoprcduct (3a) is shown in Figure I .  The 

absolute configuration of 1-C and 6-C was turned out to be K. Nmr spectrum of the mother liquor of the 

photoproducts of 2'-dcosyuridine exhibited very similar pattern to that of (3a), showing that it bears a 2- 

deosyribosyl moiety, a 56saturated pyrimidine ring and four methyl groups. Thus, another product was 

assigned as the (IS, a)-isomer (2a). 
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Table I Photocycloaddition of 1 to 2,3-Dimethyl-2-butene in acetone.8) 

X timdh yield (70) 2:3 

l a  H 7 . 5  79 0.9:l.O 

I b  CH3 8.0 86 2.7:l.O 

I c  F 1.5 80 2.0:l.O 

a) Irradiation was performed employing a 400 W high-pressure mercury 
lamp through a 2 mm Pyrex filter under nitl-ogen atmosphere. 

Compound (3a) is characterized by the upfield chemical shift by 0.1 ppm of a signal owing to 2'-CH reso- 

nance, as compared to (Za). However the products obtained from the reaction mixture of ( lb )  and (lc) in 
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pure form failed to crystallize in a sultable forin for X-ray diffraction. Nevcrtheless, on the basis of nmr 

property descnbed above, wc deduced their absolute configuration at pwtions 1 and 6 as S. 

The reaction condlt~ons and y~elds of the two cyclobutane photoproducts of (la),  ( l b )  and (Ic) are given in 

Table I .  The ratio of  (2) to (3) was deterlnined on thc basis of thc integration of anomerlc proton in the nmr 

spectra. 

Variation in the ratlo of (2) to (3) may bc a reflection of thc substituent effect on regloselectivity Further 

work is required for the elucidation of the detailed mechim~sm of thls reaction. Complete sepal-atlon of the 

two dlastereomcrs employing 3'. 5'-di-0-ace0.1 substrates and the measurement of quantum yield oS the 

photoreaction arc in progress. Rcsults obtalned from study on the in~el-action of the newly synthes~zed 

photoproduct with repair cnzymes n.sll be the subjccl of a separate p q x  

Figure 1 Stereoscopic View of ( IR,  6R)-7.7.8,s-Tetramethyl- 
?-(~-D-2'-deosyribof~11-a11o~yI)-~;i.s-3.4-diazabicycl[4..O]cne-3,5-dionc (3a) 
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