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Abstract : Short wavelength (254 nm) irradiation of the thio-analogue 7 of the Dewar valence isomer of
the DNA (6-4) pyrimidine-pyrimidinone photoproduct led to the formation of a "tetramer" which has

A 2

being made to elucidate the repair mechanisms of UV induced DNA damages occurring at TpT (or TpdC) sites.

parent dinucleotides TpT (1).3 This photoenzymatic reversal of the (6-4) pyrimidine-pyrimidinone

photoadducts, was triggerred by a photoinduced electron transfer.
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of the postulated oxetan 2.6 Indeed, whereas the oxetan leading to (6-4) photoproducts appeared not to be
compound 6 into its Dewar valence isomer 7 .0 Finally, at the dimer level, the components of this system
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reaction studies.”-8
Indeed, recent studies on the photochemical behaviour of the sJ-Dewar photoproduct 7, either
embedded in an oiig*‘mcieatide7 or at the dimer stage,8 derived from the s3-(6-4) pyrimidine-pyrimidinone
photoproduct 6, led to divergent results. We observed that, in contrast to the §9-(6-4) pyrimidine-pyrimidinone
adduct 6, the corresponding s9-Dewar valence isomer photoproduct 7 could not be used to study the
photoreversion of the (6-4)PPs of DNA since after a prolonged irradiation (254 nm) the compound was found
to be essentially desulfurized to give presumably 8 which, subsequently, underwent a transformation into the
stable pyrimidinone 9.8
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Scheme 2: For the sake of clarity, in the text each dimer of 10 are designed TpT (left side) and T'pT" (right
side), respectively. Tp (or T'p) and pT (or pT') stand for the pyrimidine in the 5'- and 3'-end of their

respective dimer.

Herein, in continuation of our study of the photochemical behaviour of the s3-Dewar photoproduct 7,
we report the structural elucidation of an unexpected photoproduct 10 which was isolated in about 7% yield
after preparative HPLC purification.9 The MALDI-TOF mass spectrum of the new product exhibited a quasi
molecular ion at m/z 1089.3 corresponding to M-1 suggesting the compound to result from the coupling of two
dinucleoside phosphates 7 (M= 562) with the elimination of the elements of H2S. The key structural arguments
to confirm this initial interpretation were deduced from the IH nmr data. The 1H nmr spectrum of 10 showed
three methyl singlet signals only. One methyl at 1.70 ppm was suggested to be attached to a sp3 quaternary
carbon, while the two others signals at 2.13 (pT') and 2.15 ppm (pT), respectively, could be ascribed to two
vinylic methyls. These spectral observations suggested that one methyl group had given rise to a methylene
whose two protons appeared as two well separated signals at 2.62 (dd, J= 13.5 and 4.6 Hz) and 3.45 (dd, J=
13.5 and 10.5 Hz) ppm, respectively. The multiplicity of these methylene protons indicated that they were
attached to a methine carbon.
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Finally, the signals of the two other H-6 protons of the Tp and T'p

1L

on
8

6.31 ppm (2H) , while those of the pT parts were observed as typical triplets (5.65 and 5.63 ppm, J= 7 Hz).
corresponding H-5 and H-6 which is in favour of a cis relationship.® This indicates that as in the case of 8 the

All these attributions have been confirmed by 2D nOell which also provided other key arguments in favour of

stable under 254 nm irradiation conditions.
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n this respect, it is worth to mention that in a related study in

17

the P-methylphosphonate series, there is a precedent for such a reaction pathway. <
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Figure: 1H NMR spectrum (400 MHz, D20) of photoproduct 10.
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The mechanism of formation of 10 can be easily explained, in line with the previous observations which

indicate 8 to be the initially main product of the irradiation of 7. Thus, since 8 must derive from radical 11, it

T
.8

8

T
5.8

means that the latter might undergo dismutation to give 8 and 12. Finally 10 would result from a Michael

addition of the thiol 7 upon the methylene o
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In conclusion, we have isolated and characterized, from the photoiysate of compound 7, a new
An R s A N SR, T | o A

photoproduct which was atiributed structure 1% and which has conserved the two Dewar motifs of its parent
compound 7 From this observanon 1t can be l) concluded at 10 must have been formed at the ]y stage of

adiation

the pmb}em f the reverszbﬂt" of (6-4) pyrimidine-pyrimidinone phctapmducts, the 1solauon of this new
photoproduct indicates that a great care must be exercised when using analogues of potential intermediates
involved in the formation of DNA photolesions. Interestingly, in this line of research, it is worthy of note that
we have recently established that, in contrast to (6-4) photoproducts, their (5-4) analogues can reverse to their
parent compounds under mild reaction conditions. 14
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