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Abstract: 3-Acylchromone acetals are lithiated at C-2. Subsequent electrophilic trapping gives
chromones 4 together with a dng-contmued dimer 6. During the formation of some acetals, an acid-
catalysecl reammgemem foa A-SUDSIlm[ﬂ(] J mrmylcnromone acetal is observed.
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Heteroatom-facilitated metallation has become an increasingly important strategy in organic synthesis
and has been of value in the functionalisation of both aromatic and heterocyclic systems.! The lithiation of
benzopyran derivatives has been previously investigated.2 It was found that flavones and other chromones in
which the 2-position is blocked are lithiated readily [lithium diisopropylamide (LDA) in THF, at -78°C] at
C-3 and subsequent reaction with various electrophiles occurs in good yields.32:b Chromones unsubstituted at
C-2 are susceptible to ring cleavage by nucleophiles and consequently C-2 lithiation is difficult to achieve.

The only reported example concerns the carboxylation of the 6-methyl derivative of 3Aa; the initial product

nroved unstable during acidic work-up nd a lactone was isolated in very low vield.3b
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3-Formylchromone reacted straightforwardly with the appropriate diol under azeotropic conditions to
give acetals 2Aa, 2Ba5 and 2Ca in high yield.

of the heteroatom in the pyran ring enhance the acidity of H-2 and facilitate the lithiation of 3-acylchromone
acetals 2 at C-2. The red coloured lithio-derivatives 3, which are stable oniy at low temperatures, were
intercepted by electrophiles, the colour being discharged, to give 2,3-disubstituted chromones 4 (Scheme 1).
The low solubility of the acetal 2Aa in THF hindered the lithiation and 4Aa (E = SiMe3) was obtained
in low yield when chlorotrimethylsilane was added. Detailed studies have been performed on 2Ba which is

more soluble in THF than the analogous five-membered acetal and in this case the reaction was more
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successful. It was essential to use lithium 2.2,6,6-tetramethylpiperidide (LTMP) in THF at -78 °C to generate
2. TNA aave naonr vielde and intractable nroducts The anion wac auenched with the elactranhilae ehawrn F
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Reagents: (i) HO-CHXCH,-OH, H*, PhiMe; (ii) LTMP, THF, -78°C; (jii) Elecirophile (E™)
A:X=bond; B: X=CHy; C:X=CMey; a:R=H;b:R=Me; ¢c:R = Ph.
Scheme 1

In every case, the products 4Ba were accompanied by a polar compound (TLC) of unknown structure
which accounted for up to 40% of the total product. The 1H NMR spectrum of this compound showed the
presence of two acetal moieties together with eight aromatic protons, suggesting that it was formed from tw
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molecules of the chromone acetal. This was confirmed bv the molecular ion m/7 464 1471, corresnonding to
IHVIVWULILVD UL i WAL ERILER fRsass d RS U J WAV dLVIVLVLLGa AL VL SV 57 1, COTTESPONGINg WO
Co6H240g. The chromone-benzofuran structure 6 was derived by X-ray diffraction (Figure 1).7
. (o3 5]
Table 1: 2-Substituted Chromone Acetals
via Lithiation and Quenching of 2Ba fé; ﬁ)c, 2
047
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Figure 1: Perspective view and atom labelling of dimer 6

The dimer 6 arises as a result of incomplete metallation of 2. Michael addition of the lithiochromone
3Ba to acetal 2Ba with concomitant ring opening generates the phenoxide ion 5. Subsequent intramolecular
1,6-conjugate addition effects cyclisation to the product, possibly during work-up, and prototropy of the enol
completes the sequence (Scheme 2). Although base-catalysed condensations of chromones are known, the

pathways responsible for the formation of 6 are of a different type. Dean observed® that treatment of
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and 3-bromochromones with amines.10 Self-condensation dimers have been obtained from the lithiation of
1-methyl-2-pyridone and 1-methyi-4-pyridone,i! 1-methyi-4-quinoione!2 and 1-alkylpyrimidin-2(1H)-ones.13
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The synthesis of other 3-acylchromone acetals and their behaviour towards lithiation were examined.
When propan-1,3-diol reacted with 1b and 1¢, two chromatographically separable compounds 2Bb and 7Bb
or 2Bc and 7Bc, respectively, were formed. With 2,2-dimethylpropan-1,3-diol, 1b gave 7Cb exclusively.
Formation of these rearranged acetals proceeds by initial addition of the diol to the chromone double bond
and ring opening to 8 under the acidic conditions. Bond rotation and cyclisation followed by dehydration

give the carbocation 9 which is intercepted by the pendant hydroxy group to give the acetals 7 (Scheme 3).

3-Hydroxymethylenechroman-4-ones rearrange to 3-alkenylchromones via a carbocation related to 9.14
Although n cleophﬂl attack at C-2 initiates group migrations in 3-acylchromones,13 these have never been
observed u acetalisation conditions
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7 9 8
B:X=CH;. C:X=CMe;,
Scheme 3

Whilst 2Bb could be lithiated efﬁciently and trapped to give 4Bb [E = p-tolylCH(OH)], 2Be did not
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