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Boosting multiple photo-assisted and temperature controlled reactions
with a single redox-switchable catalyst: Solvents as internal substrates
and reducing agent
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ARTICLE INFO ABSTRACT

Article history: » An altemative and sconemically viable proces for the synthess of fraryl enaks, anones and the aryl ami-
Recnved 27 March 2020 mes has been developed by partial oxidation of ethanol, isopropanol amd N, N-dimethy] formamide { DMFL
Revised 22 April 2020 The formation of f-aryl enals, enones and the aryl amines was catalyzed by a mixed metal axides layer of

Ace=pied 29 April 2120

Availabsle aline 11 May 2020 cobalt and chromism supported on halloysite nanotubes, designated as Colry Oy HNT. The C—C and C—N

o format fon reactions were found to be inflsenced by temperature and the nature of base. The con-
densation of aldehyde with in g generated acetaldehyde by ethanol oddation feming f-ary] enals

g\:ﬂ’]}ﬂq-l"lm oocwmed selectively at 120 3C The partial eddation of opropand to acetone and its condensation with
Ayl ends aldehydes forming f-aryl enones goowrmed at room temperature. Increase in emperature cawsed the lik-
ji-Aryl enones eration of hydmgen gas from Sopropane] and allowed the reversible redection of aldehydes to aloohols.
Benzyl akohals Increase in temperature in Sopropans] and increase in base comnoen tration in et hanol caises the select ve
Bemzaldshydes reduction of aldehyde s to alcohols. Besides being active for the Claisen-5chmidt type of reactions and the

aryl halides amination process, the synthesized catalyst was also found to be highly active for the pho-
tocatalytic oxdation of benzyl akcohok in absence of any extermnal eidizing agent. The positive holes
(") generated at the Colll) site as evident from EPR analysis was considered to be responsible for high
photocatalytic activity of the material reducing the recombination rate of holes and electrons (27 )
Density Functional Theory caloulations were performed to unde rstand the mechanism of e thanol ostida-
tion to acetaldetyde
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