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[ Abstract] The reaction mechanism of the polyalcohol dehydration of 1,2,5-Pentanetriol
(PTO) in high-temperature water (HTW) to tetrahydrofurfuryl alcohol (THFA) or
3-Hydroxytetrahydropyran (3-HTHP) was studied extensively with metadynamics
calculations. Experimental data have been reported on the polyalcohol dehydration using hot
water and CO, without inorganic catalysts, achieving stereoselectivity of products due to the
proposed Sn2 reaction pathway. We found that proton plays an important role for the
polyalcohol dehydration to proceed through Sn2 reaction, and the production of THFA is

favored over 3-HTHP. These findings are consistent with the experiment results.
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Fig. 1. The polyalcohol dehydration of PTO.
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Fig. 2. The reaction pathways of PTO. Fig. 3. The collective variables of SPTO2.
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Fig. 4. Free energy surface of SPTO2 reaction pathway.
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