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OF PYRIMIDINE-6-AZAPYRIMIDINE DINUCLEOTIDE ANALOGUES
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Abgtragt - The new internal phetodimers of dinucleotide analcgues

in which 5-alkyl derivatives of ursacil and 6-azguracil are connected
with trimethylene chain have been obtained. The structure is
digcussed on the basis of spectroscopic data.

In the recent communication1 we described the formation of cis-syn internsal
photcdimers during UV irradiation of dinucleotide analogues in which uracil

or thymine was connected with 6-azauracil with a trimethylene bridge.

The unusual properties of some protons at the azscyclobutane ring - according
to IH-NMR spectra - inspired us to examine the influence of alkyl substituents

in 5,5°‘-positions on the formation of such internal photodimers.
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In order to reach some jguantitative data on unbonding bsse-base interaction

in compounds l&, 1b end 1¢ the hypochromism value52 have been calculated
and compared with the proper pyrimidine-pyrimidine counterparts. The obtained

results are presented in the Table 1.

Compound % H
Ura(1 (CH,) 5 1} Urs 2 1.2
Ura(t(CH2}3 1) 6-azalra -1.2
Thy(1(CH,), 1)Ura 3 2.6
Th,y[i(CHz}3 1) 6-azalra 0.3
5—EtUra[I(CH2)3 1) Ura 4.5
5-EtUra(l[CH2]3 1) 6~azalra 0.6
Thy{ 1{CH,}, 1) Thy 2 7.0
Thy(llCHzlj 1]16-azaThy 5.1

Table 1. Values of hypochromism % H of some dinucleotide analogues.

It is evident from the data given in the Teble ! that the hypochromism

of the analogues having 6-ageuracil moiety is lower than their uracil counter-
parts. Nevertheless the differences sre too sm2ll to he responsible of the
different behaviour of these two series under UV irradiation in squeous sclution.
The short time irradiation of compounds la&, 1b and 1¢ in aqueous solution

with A >290 nm led exclusively to photohydrates, whereas the same experi-
ments carried out with pyrimidine-pyrimidine analogues gave as a result cyclo-
butane type photodimersz'j. The prolongation of the irradiation resulted in
complicated mixture of productd as shown by TLC. Quite different results were
obtained when acetone was used as solvent and sensitizer. The irradiation of
compounds la, 1b .and le in acetone with A >290 nm for 15 min gave
excluaively the azacyclobutane photodimers 2a, 2b and 2¢ in high yields.

The obtained photodimers showed only end UV absorption at A = 270 nm as shown

in the Figure 1. The photodimers 2a, 2b and 2¢ are unstable ir agueous solution
and they decompose gradually to la, 1b and le,respectively /within 4 days

28, 2b and 2¢ stored in water solution at room temperature completely reverses

to 18, ib and 1g, respectively/. The short time irradiation of photodimers
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28, 2b and 2¢ with A = 254 nm reverses the dimerization what is visualized

by appearance of UV absorption at 270 nm /similarly to pyrimidine-pyrimidine

anslogues 2,3,

220 260 260 280 A |nm)

Figure 1. UV apectra of compounds jg &nd 2¢ in water.

1H—NMR and IBC—NMR spectra of ¥nown internal photodimers and newly obtained

The
in f-azesurecils series showed their close similarity. Cbtained results simply
guggested that these compounds should have the cis-syn geometry. The NMR data
are collected in Table 2 and Table 3.

The chemical shifts of Hs’ and H5 in all reported compounds are slmost identical.
Also geometry of seven-member diszacycloheptane ring on the basis of NMR dats
seems to be identical. The very complex pattern of splittings of CHg signals

end also suprisingle of Hy end Hp. need some additionel comment. This compli-
cated picture of splittings may be probably attributed teo second order spli-
tting pattern or internal iscmerization. In case of cis-syn geometry of obtained
photodimers the expected internal isomerization is dve to the possibility eof

equilibrium between two relatively stable rotamers.
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In both rotamers the pattern of N-CH2 groups can be described as AA'BB-,

but only one pair of protons is effected by the sterecisomerization whereas
another pair is not influenced by these changes. To prove such suggestion
wa run out the UH-nMR gpectra in elevated temerature / up to 75°C/, where
the complex pattern of splittings simplified. The hypothesis of existence

of eguilibrium between two rotamers is supported by 130 nMR spectra,
The additional set of signals, especially in carbonyl region, 05 and 06',
and N-C-C-C-N appeared when spectra have been run at room temperature.

The low solubility of 2a, 2b and 2¢ in solvents suitable for low temperature
NMR study makes such experiments impossible to run. Such conclusiens support
strongly our predictions concerning eis-syn configuration of obtained photo-
dimers. In case of trens-syn geometry this rotemeric equilibrium does not
oceur. The anti configuration is not taken for the consideration becsause

of length of trimethylene chain.
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REFERENCES

1.K.Golankiewicz.J.Jankowske and H.Koroniak, Heteroecycles, in press.
2.D.T.Browne,J.Eisinger and N.J.leonsrd, J.Amer.Chem,Soc.,1368, 90, 7302.
3.K.Golankiewiez and L,Strekowski, Mol.Fhotochem., 1972, 4, 183.

4.J.Jankowska and H.Koroniak, unpublished data.

Received, 12th December, 1983

— 1368 —



