A researcher has attempted the alkylation of hydroxyl groups in 2,4-dihydroxybenzaldehyde using the ethyl ester of 4-iodobutanoic acid and potassium carbonate (Scheme (I)).  After workup product A was isolated.
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Scheme (I)
You are provided with the Mass Spectrum (EI mode), 1H and 13C NMR spectra of the product, A, (in CDCl3 at 500 and 125 MHz, respectively). You are also provided with plots of COSY, HSQC (1-bond 1H-13C correlation) and HMBC (2- and/or 3-bond 1H-13C correlation) experiments.  Identify the product, and assign and interpret the spectra as fully as possible.
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