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Summary :

The title compound, a new monoester of the carcinogenic metabolite 4-hydroxyamino-
quinoline 1-oxide, has been prepared as its crystalline hydrochloride and its de-

composition in acidic and basic media examined.

4-Nitrogquinoline N-oxide (4-NQO) 1 1s a synthetic carcinogen whose chemistry and
biology have been extensively studied by Japanese workersl. Its metabolic transformation is
known to involve reduction to 4-hydroxyaminoquinoline l-~oxide (4-HAQO), existing largely2
as the tautomer 2,which 1s subsequently activated to a reactive "ultimate" derivative which
1s able to bind covalently to nucleic acids. The mono- and di-acetates 3 and 4 have been
considered as models for this ultimate carcinogen. The diacetate 4 1s a very unstable3 com-
pound which 1s obtained by acetylatlon4(Ac20/ACOH) of 4-HAQO 2 . The monoacetate 3 has been
prepared by Kawazoe et al.2 by treating 4 with dithiothreitol in DMSO. It is so reactive
that 1t could not be isolated. This preparative procedure has been used recently by Bailleul

et al.5 to study the interaction of 3 with DNA and nucleosides.

We now report the isolation and some of the properties of the hydro¢hloride of
the other monoacetyl derivative of 4-HAQO, i.e. l-acetoxy-4-hydroxyimino-1,4-dihydroquino-

line g, which proves to be just as reactive as the related acetates ; and 4.
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The new monoacetate g was obtained as its hydrochloride by selective cleavage
of the oxime acetate function of diacetate 4 by HCl. The white powder was assigned the struc-
ture 5 on the basis of its chemical reactions and spectroscopic dataé. The fact that compound
5 possesses the 4-HAQO skeleton 2 and that it corresponds to one of the two possible mono-

acetyl derivatives 1s indicated by the following reactions : N

1/ 5 could be quantitatively reacetylated to 4 by treatment with Aczo. (This was
established by the isolation of the reaction prod.lct and 1ts identification with authentic 4.

The quantitative nature of the reaction was proved by HPLC analysis).

2/ 5 was hydrolysed to 4-HAQO 2. (This latter compound was identified by its

retention time on HPLC and by 1ts reacetylation "in situ” to authentic bis-acetate 4).
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Compound 5 is clearly different from 1ts previously described isomer 3, as in-
dicated by spectroscopic data, HPLC analysis and chemical reactivity. Furthermore the simul-
taneous presence of 3 and 5 during the acid methanolysis of 4 was established by low tempera-
ture NMR spectroscopy. Structure 5 can be assigned on this basis alone. It is further con-
firmed by the spectroscopic data. One absorption at 1825 cm_l, which 1s indicative of the
presence of the acetoxy group at position 1, is visible in the IR spectrum7. It corresponds
to the high frequency band observed8 for diacetyl 4 (1810 and 1760 cm-l). In the NMR spectrum
(acidic methanol) the acetate protons are visible at 6 2.60 ppm (peaks at 2.42 in 2)6 and
the H~2 and H-3 protons appear as doublets at 6 8.65 and 7.05 (J = 8Hz).

Compound 5 1s extremely reactive. The crystalline hydrochloride can be kept for
a few days 1in the dark at low temperature under an HCl atmosphere or in suspension in CHCl3.
However on further standing a complex mixture is obtained in which the nitroso derivatives

7 and 8 can be 1dent1f1ed9’1o, along with the hydroxylamines 2 and &.

In solution, its behaviour depends strongly on the pH of the medium. In concen-
trated aqueous hydrochloric acid (or in methanol saturated with dry HCl), it is quantitati~
vely transformed to 4-HAQO 2. In neutral conditions however, in citrate buffer at pH 7, the
formation of this compound is no longer observed and a mixture of hydroxylaminoquinoline g
and nitrosoquinoline 7 1s rapidly obtained (6 : 15 % ; 7 : 60 % at 18°C). The half lifetime
of g was estimated to be about 2 mn in 50 : 50 CHBOH_HZO' pH 7, 15°. Similar behaviour is
observed for 5 at all pHs ranging from 2 to 12. In basic conditions, in aqueous sodium hy-

droxide (pH ) 12) there 1s i1mmediate precipitation of an orange solid which is a complex

11
mixture of quinolinylazoquinoline oxides such as 9.

Compound 5 was routinely analysed by HPLC. It gives one sharp peak which does
not correspond to the elution of the injected 5 but to the nitroso compound 7, instantly
and quantitatively formed on the column9'12.

The monoacetate 3 is a very reactive compound for which various kinds of
reactivity have been observed - hydrolysis to 2, elimination of acetic acid to give 7 and
redox reactions leading to g, i and 8. Several reaction mechanisms can be envisaged for
the two latter processes and analogles can be found i1n the literature, notably in the
carcinogenic purine N-oxide serieslB. The pathways probably involve the protonated, neutral

and deprotonated forms of 5 at the different pHs as shown.

Compound é is a close derivative of 4-HAQO, g, a compound which has been demons-
trated to be a metabolite of the carcinogenic 4-NQO. We are now investigating the possible

reaction of 5 with nucleosides and DNA.
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