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Abstract
P-Aminophenol (PAP) is the starting compound for the manufacture of analgesic and antipyretic drugs (e.g. paracetamol), synthesis of industrial dyes, wood stain, used as a strong reducing agent, in photographic developer etc. Due to the demand of efficient and ecofriendly process for PAP, by the statutory authorities, the conventional (Fe/HCl) PAP process is being replaced by the catalytic route.1 The alternate process is a single step catalytic hydrogenation of nitrobenzene (NB)  to PAP using supported noble metal catalyst in the presence of aqueous acid medium (7%).1,2 The initial  reduction of nitrobenzene gives b-phenyl hydroxyl amine (PHA) as an intermediate followed by its in-situ rearrangement to PAP (scheme 1). In order to achieve the highest selectivity to PAP, the suppression of the competing hydrogenation of PHA to aniline is highly desirable. In this work, we studied separately the two steps: (i) hydrogenation of NB to PHA, and (ii) rearrangement of PHA to PAP. For this purpose, hydrogenation of NB to PHA was carried out under very mild temperature (30-50oC) and pressure (pH2, 100-300 psi) conditions and its acid rearrangement to PAP was observed both in presence and in absence (argon atmosphere) of hydrogen.  A typical conversion/selectivity vs. time profile is shown in Figure 1. Although the major product was PHA under the reaction conditions employed, both PAP and aniline were formed in small amounts (<5%) along with PHA from the beginning of the hydrogenation.  After achieving nearly complete conversion of NB, hydrogen from the reactor was released and temperature was increased from 30 to 80oC to facilitate the in-situ rearrangement of PHA to PAP giving a 75% selectivity to PAP.  With increase in initial hydrogen pressure from 100-300 psig, increased aniline selectivity at the cost of PAP.  Thus, the first step of hydrogenation of NB to PHA under controlled temperature and pressure conditions and its rearrangement without hydrogen and enhanced temperature can give highest selectivity to PAP. Further work in this direction is in progress.
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