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REDUCTION OF INACTIVATED CARBONYL COMPOUNDS BY 1,5-DIHYDRO-
PYRIMIDO[4,5-b]QUINOLINE-2,4 (3H,10H) -DIONE (1,5-DIHYDRO-5-DEAZAFLAVIN)
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1,5-Dihydropyrimido[4,5-b]quinoline-2,4 (3H,10H)-dione
(1,5-dihydro-5-deazaflavin) reduced inactivated carbonyl compounds
in acetic acid in the presence of hydrochloric acid to yield the
corresponding alcohols which were identified as their acetates, while

1,5-dihydro-5-deazaflavin itself was oxidized to 5-deazaflavin.

Model studies have hitherto revealed that 1,4-dihydropyridine derivatives can
reduce nonenzymically the carbonyl compounds which are highly activated by the
introduction of electron-deficient and ortho-phenolic hydroxy groups, or by the
presence of Zn(II) and Mg(II) catalysts.l’2 Furthermore it was demonstrated that
such model NADH reduction of carbonyl compounds is facilitated by the presence of
general acid catalyst such as acetic acid and hydrochlorides of tertiary amines.3
Also, 1,5-dihydro-5-deazaflavin, which is a model of 1,5-dihydroflavin nucleotide
as well as NADH, reduced ortho-hydroxy substituted aromatic aldehydes to the
corresponding alcohols.4 Recently, it was reported that in the presence of
hydrochloric acid N-benzyl-3-carbamoyl-1,4-dihydroquinoline reduced p-nitro-
benzaldehyde to p-nitrobenzyl alcohol albeit in 10% yield.5 We now report the
first example of the reduction of inactivated simple carbonyl substrates to the
corresponding alcohols by 1,5-dihydro-5-deazaflavin.

6,7 (300 mg, 1.17

A mixture of 10-ethyl-3-methyl-1,5-dihydro-5-deazaflavin (I)
mmol) and benzaldehyde (300 mg, 2.83 mmol) in acetic acid (3 ml) in the presence of
concentrated hydrochloric acid (0.2 ml) was gently refluxed for 2 hr under nitrogen

(under aerobic conditions also) in the dark. The reaction mixture was analyzed by
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gas chromatography and the product was identified to be benzyl acetate (68%, not
optimum). From the reaction mixture, 10-ethyl-3-methyl-5-deazaflavin hydrochloride
precipitated, which was filtered off and treated with aqueous potassium carbonate
to give 10-ethyl-3-methyl-5-deazaflavin (II)8 in almost quantitative yield. The
similar reaction as above in the absence of concentrated hydrochloric acid led to
complete recovery of starting materials. Therefore, strong proton sources were
required for this reaction.

The reduction of cyclohexanone in acetic acid in the presence of hydrochloric
acid under the same conditions afforded cyclohexyl acetate (65%, not optimum),

while I was oxidized to II.
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