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The reductive conversion of 1,3-dimethylthymine bromohydrin into 1,3-dimethylthymine by 10-ethyl-3-
methyl-1,5-dihydro-5-deazaflavin or 1-benzyl-3-carbamoyl-1,4-dihydroquinoline has been achieved in the

presence of trifluoroacetic acid.

J. Heteracyclic Chem., 26, 877 (1989).

As we have recently reviewed [1], 1,5-dihydro-5-deaza-
flavin derivatives are regarded as a model of NADH and
can be used for the biomimetic reductions of several kinds
of substrates. Thus, the reduction of carbonyl compounds
to the corresponding alcohols [2,3], the a-amino acids syn-
thesis by the reductive amination [4], and the specific
1,4-reduction of a,B-unsaturated carbonyl compounds [5]
have successively been achieved. Furthermore, the latter
reaction was successfully applied to the 1,4-reduction of
chrysomelidial or dehydroiridodial to give (+)-iridodial
[6].

In the present communication, we report the reductive
conversion of 1,3-dimethylthymine bromohydrin (1) into
1,3-dimethylthymine (2) by 10-ethyl-3-methyl-1,5-dihydro-
5-deazaflavin (3) [2] in the presence of trifluoroacetic acid.
Additionally, we describe that another NADH model,
1-benzyl-3-carbamoyl-1,4-dihydroquinoline (4) {7], can also
reduce 1 into 2 under the same conditions.

A mixture of 1 (1 eq) and 3 (1.2 eq) in anhydrous aceto-
nitrile was stirred in the presence of a small amount of tri-
fluoroacetic acid under argon atmosphere at room temper-
ature for 2 hours in the dark. The reaction mixture was
evaporated in vacuo and the residue was purified by pre-
parative tlc to give 2 in 91% yield. It is noted that this is
considered to be a model reaction of the reductive repairs
of oxidatively damaged nucleic acids, because 1 is a model
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compound of the thymidine bromohydrin induced by ox-
idative bromination of thymidine with haloperoxidase in
the presence of potassium bromide and hydrogen perox-
ide [8]. Without lor trifluoroacetic acid, this reaction did
not proceed at all, giving the starting material 1 (34-49%)
and decomposition products even after 3 days. Therefore,
the reaction would be initiated by the protonation toward
1, followed by the transfer of electron from 3 and elimina-
tion of bromo anion, as depicted in Scheme 1. This type of
carbon-bromine bond scission is precedented in the uracil
series [9)].

The conversion of 1 into 2 was likewise realized by 4 in
the presence of trifluoroacetic acid in 93% yield. Further-
more, the combination of sodium dithionite and trifluoro-
acetic acid converted 1 into 2 irf high yield under the same
conditions. In this case also the presence of trifluoroacetic
acid as a proton source was necessary for the reaction.

EXPERIMENTAL

The Repair Reaction of 1 to 2 with 3.

To a solution of 1 (20 mg, 0.076 mmole) in acetonitrile (5 ml)
was added 3 (24 mg, 0.092 mmole) and trifluoroacetic acid (0.2
ml) and the mixture was stirred under urgon atmosphere at room
temperature for 2 hours in the dark. The reaction mixture was
evaporated in vacuo and the residue was purified by preparative

tlc (methanol:chloroform = 5:95) to give 2 in 91%.
The Repair Reaction of 1 to 2 with 4.

To a solution of 1 (20 mg, 0.076 mmole) in acetonitrile (5 ml)
was added 4 (26 mg, 0.092 mmole) and trifluoroacetic acid (0.2
ml) and the mixture was treated in the same way as above to give
2in 93%.

The Repair Reaction of 1 to 2 with Sodium Dithionite.

To a solution of 1 (20 mg, 0.076 mmole) in acetonitrile (5 ml)
was added sodium dithionite (16 mg, 0.092 mmole) and trifluoro-
acetic acid (0.2 ml) and the mixture was treated in the same way
as above to give 2 in almost quantitative yield.

REFERENCES AND NOTES
[11 F. Yoneda and K. Tanaka, Med. Res. Rev., 7, 477 (1987).

[2] F. Yoneda, Y. Sakuma and Y. Nitta, Chem. Letters, 1177 (1977).
[3] F. Yoneda, K. Kuroda and M. Kamishimoto, J. Chkem. Soc., Chem



878 - Communication to the Editor Vol. 26

Commun., 1160 (1981). Commun., 1020 (1987).

[4] F. Yoneda and K. Kuroda, J. Chem. Soc., Chem. Commun., 927 [7] S. Shinkai, H. Hamada, Y. Kusano and 0. Manabe, J. Chem. Soc.,
(1982). Perkin Trans. 11, 699 (1979).

[5] F. Yoneda, K. Kuroda and K. Tanaka, J. Chem. Soc., Chem. Com- [8] N. Itoh, Y. Izumi and H. Yamada, Biochemistry, 26, 282 (1987).
mun., 1194 (1984). [9] M. Sako, M. Suzuki, M. Tanabe and Y. Maki, J. Chem. Soc.,

[6] S. Uesato, Y. Ogawa, M. Doi and H. Inoue, J. Chem. Soc., Chem. Perkin Trans. I, 3114 (1981).



