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STRUCTURE OF A NEW MODIFIED NUCLEOSIDE FORMED

BY GUANOSINE-MALONALDEHYDE REACTION
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A new modified nucleoside was formed by the reaction of
guanosine with malonaldehyde under acidic condition. This compound
emitted strong yellow fluorescence and was hydrolyzed by NaOH into
guanosine and malonaldehyde. 1Its structure was determined to be

1,N2-(l-propenyl-3-ylidene)guanosine by the spectroscopic analysis.

1) 2)

Malonaldehyde (1) has both potencies of carcinogenesis and mutagenesis.

3)

Although it is known that the DNA modified by (l) emits fluorescence, the mecha-
nism of interaction between DNA and (1) still remains obscure. Attempted the re-
action of several nucleosides with (1), we found out a strong fluorescent compound
(3), a modified guanosine. Lee et a1.4) had reported a similar fluorescent com-
pound as simple guanosine-malonaldehyde adduct. But we obtained another result re-
garding the structure of the compound (3). We describe here the evidence for the
proposed structure of the compound (3) which was formed by the reaction of
guanosine (2) with malonaldehyde (1) under acidic condition.

The reaction of (2) with (1) in phosphate buffer solution (pH 4.5) was car-
ried out in a stoppered flask at 37°C for 10 days. The compound (3) was isolated
as yellow solid, mp>195°C (dec.), by repeated liquid chromatography. The purity
of (3) was 99.7 % on HPLC analysis. The compound (3) was hygroscopic and highly
soluble in water and in dimethyl sulphoxide. It (3) was partially hydrolyzed by
0.05N-NaOH into (1) and (2). The Molisch test for the detection of sugar group
was positive. No carbonyl group of ketone and/or aldehyde was detected on the
2,4-dinitrophenyl hydrazine test. The FD mass spectrum of (3) indicated m/e 319
(M+), 187 (base+H) and 133 (ribose). After the trimethylsilyl (TMS) derivative of

(3) had been prepared, the EI and CI mass spectra were obtained. The molecular ion
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peak of the TMS derivative was observed at m/e 535 (m/e 536, CI with methane).
Therefore, the number of substitutable active hydrogens by TMS is three. The mo-
lecular formula of (3), C13H13N505’ was established by high resolution mass spec-

trometry [M+ 535.2099 C N505(TMS)3, calcd. 535.2102]. The IR(KBr) and UV(HZO)

1

13M10
spectra showed absorption bands at 3350 (O-H), 1723 (C=0) and 1630 (C=C,C=N) cm”
and 215 (e 18600), 251 (e 13200), 308 (e 2700), 319 (e 3140) and 348 (e 2750) nm,
respectively. When (3) was examined in dilute solution (acetonitrile), the C=0
absorption (1729 cm-l) was considerably weaker than that in dry solid phase. 1In
the fluorescent spectrum, the Ex and Em maxima were 360 and 500 nm, respectively.
Its lH NMR spectrum (DMSO-D6) exhibited typical AMX type signals due to the group
of l-propenyl-3-ylidene [§ 7.33 (J=3,9 and 6.8Hz), 9.08 (J=2.0 and 3.4Hz) and 9.38
(J=2.0 and 7.3Hz), each 1H, dd]. The signal of exocyclic amino group of (2) was
not recognized any longer. A very broad peak [§ 5.40 (1H); this signal disappeared
when D20 was added] indicated the presence of an amide proton. There were no

13C NMR spectrum

changes on the signals of C8 methyne and ribose protons. Then the
showed the existence of three carbons [§ 110.5, 141.0 and 161.8 (each d)] in ad-
dition to guanosine (2) carbons. The singlet signal of C6 was shifted to higher
magnetic field in comparison with the original compound (2). In another evidence,
l-methylguanosine was unreactive to (1).

These results lead to the conclusion that the structure of the strong fluo-
rescent compound is represented as 1,N2—(l—propenyl-3-y1idene)guanosine (3).
This compound in the solution probably form a hydrate on the N1 atom.
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