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Sumnary : 

The title compound, a new monoester of the carcuogenxc metabollte I-hydroxyamlno- 

qulnollne f-oxide, has been prepared as its crystalline hydrochloride and its de- 

composltion in acldlc and basic media examined. 

4-Nitroquinoline N-oxide (4-NQO) 1 1s a synthetic carcinogen whose chemistry and 

biology have been extensively studied by Japanese workers'. Its metabolic transformation is 

known to involve reductron to 4-hydroxyaminoquinoline l-oxide (I-BAQO), existing largely2 

as the tautomer a,which 1s subsequently activated to a reactive "ultimate" derivative which 

is able to bind covalently to nucleic acids. The mono- and di-acetates 2 and 4 have been 

considered as models for this ultimate carcinogen. The diacetate f is a very unstable3 com- 

pound which is obtained by acetylation4(Ac20/AcOH) of I-BAQO 2 . The monoacetate 1 has been 

prepared by Kawazoe et al. 2 by treating 4 with dithiothreitol in DMSO. It is so reactive 

that it could not be isolated. This preparative procedure has been used recently by Bailleul 

et al. 
5 

to study the interaction of 1 with DNA and nucleosides. 

We now report the isolation and some of the properties of the hydrochloride of 

the other monoacetyl derivative of 4-HA@, i.e. 1-acetoxy-4-hydroxyimmlno-1,4_dlhydroquin- 

line 2, which proves to be lust as reactive as the related acetates 2 and 2. 
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The new monoacetate 2 was obtalned as its hydrochloride by selective cleavage 

of the oxime acetate function of diacetate 4 by Hcl. The white powder was assigned the struc- 
= 

ture 2 on the basis of its chemical reactions and spectroscopic data6. The fact that compound 

2 possesses the I-HAQO skeleton 2 and that it corresponds to one of the two possible mono- 

acetyl derivatives 1s indicated by the following reactions : 

1/ 2 could be quantltatlvely reacetylated to 2 by treatment with Ac20. (This was 

established by the isolation of the reaction prod&t and Its identification wrth authentic 4 
=. 

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

2/ 2 was hydrolysed to 4-HA@ 2. (This latter compound was ldentifled by its 

retention time on HPLC and by Its reacetylation "In situ" to authentic bls-acetate 4). = 
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compound 2 is clearly drfferent from Its prevrously described rsomer 2, as in- 

dicated by spectroscopic data, HPLC analysis and chemrcal reactivity. Furthermore the sunul- 

taneous presence of 1 and 2 durrng the acrd methanolysis of 4 was established by low tempera- 

ture NMR spectroscopy. Structure 5 can be assrgned on this basrs alone. It is further con- 

firmed by the spectroscoprc data. One absorption at 1825 cm 
-1 , whrch is indicatrve 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 dracetyl 0 (1810 and 1760 cm 
-1 

1. In the NMR spectrum 

(acrdrc methanol) the acetate protons are visible at 6 2.60 ppm (peaks at 2.42 rn 1) 
6 

and 

the H-2 and H-3 protons appear as doublets at 6 8.65 and 7.05 (J = 8H.s). 

Compound 2 is extremely reactrve. The crystalline hydrochlorrde can be kept for 

a few days rn the dark at low temperature under an HCl atmosphere or in suspension rn CHC13. 

However on further standrng a complex mixture is obtarned in which the nitroso derrvatrves 

1 and g can be rdentifred 
9,lO 

, along with the hydroxylamines 1 and $. 

In solution, its behaviour depends strongly on the pH of the medium. In concen- 

trated aqueous hydrochlorrc acid (or in methanol saturated wrth dry HCl), it is guantitatr- 

vely transformed to 4-HAQO 2. In neutral condrtrons however, in citrate buffer at pH 7, the 

formation of thus compound is no longer observed and a mrxture of hydroxylaminogurnolrne 5 

and nitrosoqurnoline 1 is raprdly obtained (5 : 15 % ; 2 : 60 % at 18°C). The half lifetime 

of 2 was estimated to be about 2 mn in 50 : 50 CH3OH-H20, pH 7, 15'. Similar behaviour is 

observed for 2 at all pHs ranging from 2 to 12. In basic condrtions, in aqueous sodium hy- 

droxide (pH) 12) there is lmmedrate precipitation of an orange solid which is a complex 

mrxture of guinolinylazoguinoline oxides 
11 

such as 9. = 

Compound 2 was routinely analysed by HPLC. It grves one sharp peak whrch does 

not correspond to the elution of the injected ;i but to the nitroso compound 2, instantly 

and quantitatively formed on the column 
9,12 . 

The monoacetate 2 is a very reactive compound for which various krnds of 

reactivity have been observed - hydrolysis to 2, elimination of acetrc acrd to grve z and _ 

redox reactrons leading to 5, z and 8. Several reaction mechanrsms can be envrsaged for 

the two latter processes and analogies can be found in the lrterature, notably in the 
13 

carcinogenic purrne N-oxrde series . The pathways probably rnvolve the protonated, neutral 

and deprotonated forms of 2 at the different pHs as shown. 

Compound 2 is a close derivatrve of 4-HAN, 2, a compound whrch has been demons- 

trated to be a metabolite of the carcinogenrc 4-NW. We are now rnvestigating the possible 

reaction of 5 with nucleosides and DNA. = 
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