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Abstract : We described here the access to 2-mercapto-4,6-dimethoxy-benzoic acid a key intermediate in the synthesis of the thia-analogue of
quercetin. Two syntheses were attempted. The first one using a previously described strategy afforded only very modest yields of the requested
compound. The second one which is original is based on the transposition by thermolysis of the appropriately functionalized phenol O-
thiocarbamate precursor into the corresponding thiophenol S-thiocarbamate gave fair results which are currently under optimisation.

Quercetin 1 is the subject of many investigations due to its biologic and medicinal properties. Flavonoids, such as flavones and flavonols,
are secondary plant metabolites [1, 2] particularly found in the upper parts of plants. As a consequence, they are present in a great variety of food
and especially in fruit and vegetables. Quercetin is the main flavonoid occurring in food and is present at an average level of 10 mg per kg. Higher
concentrations can even be found in some common vegetables like onions (300 mg/kg). Nowadays, according to dietary habits, the average daily
intake [3] of flavonoid has been assessed from 6 mg in Finland to 70 mg in Japan, and more precisely, quercetin amount represents 60 to 75 % of
this average intake. Moreover, quercetin is a very efficient antioxidant [4, 5] and appears to be active in many diseases related to ageing like
cancer [6], cardiovascular [7] and neurodegenative [8] diseases, as widely described in the literature (see [9, 10] for recent reviews). Furthermore,
the quercetin skeleton is the main part of the drug Flavopiridol, which is now under phase | clinical trials [11, 12].
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More recently the aza-analogue 2 of quercetin has received some attention and different derivatives of 2 have been prepared and evaluated as
topoisomerase inhibitors. The synthesis [13, 14] of these compounds have been performed from the suitable amide of o-acylaniline which is
cyclised in quinolone.
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We described previously the selective synthesis of all the mono O-methylated analogues of quercetin which are the major metabolites [15]
apart the conjugated form of quercetin with glucuronic acid [16]. The very different activity of these compounds pushed us to synthesize new
analogues of quercetin. The 1-thia-analogue of quercetin 3 in which the sufur atom replaces the oxygen of the chromone ring is to the best of our
knowledge unknown. The synthesis of the unfunctionalized skeleton of 1-thia-quercetin 3 has been developed by Taylor et al [17] and by Kataoka
et al [18]. The key steps use sequentially the multiple facet of the reactivity of b-ketosulphoxides: (i) alkylation of the active methylene; (ii) ring
closure by Michael addition of the deprotected thiol and finally (iii) thermal elimination of the sulfinyl group which creates the conjugated double

bond.
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We first attempted to synthesize the dimethoxy analogue 4 of the requested ortho-mercaptobenzoate in order to get the 1-thia-quercetin 3
by using the strategy described by Newman and Angier [19].

Reaction of 3,5-dimethoxyaniline with oxalyl chloride afforded isatin which was oxidised to 4,6-dimethoxyanthranilic acid. After
diazotation by sodium nitrite, the corresponding diazonium salt was treated by potassium thiocyanate and the carboxylic acid esterified with
dimethyl sulphate. Finally treatment with a solution of potassium hydroxide in ethanol gave compound 4. Unfortunately, in our hands, the yields of
the diazotization (36%) and of the thiol deprotection (15%) are low, so we decided to find another route to compound 4.
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We choose 2,4,6-trihydroxybenzoic acid as starting material. In a first step we etherified all the phenol groups and esterified the carboxylic acid.
The 2-methoxy group was then selectively cleaved by boron trichloride [20]. Then the phenoxy group was treated by N,N-dimethylthiocarbamoyl
chloride. Thermolysis of the O-thiocarbamate afforded the S-thiocarbamate key compound which after treatment with sodium hydride [21] led to
2-mercapto-4,6-dimethoxy-benzoic acid methyl ester 4 in a fair yield. Optimizations of the thermolysis and of the final step are in progress.
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The transformation of the key compound 4 in 1-thia-quercetin 3 is currently under investigation in our laboratory. Finally we wish point out that
the same strategy may be applied to the synthesis of the thia analogue of catechin and epicatechin which are very active flavanols [22] as we have
demonstrated for the methylated metabolites [23].
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