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Renewable Aromatic Chemicals by Diels-Alder Cycloaddition of
Biomass-Derived Furans
With a focus on production of chemicals including p-xylene, we demonstrate new
technology to convert sugars derived from cellulose to furans and eventually six-carbon
aromatic chemicals. Combination of a zeolite catalyst with favorable reactor conditions
results in a new process capable of achieving 90% selectivity to p-xylene from
dimethylfuran and ethylene by Diels-Alder cycloaddition. This step completes the entire
process of (a) glucose dehydration to hydroxymethylfurfural (HMF), (b) reduction of HMF
to dimethylfuran, and (c) cycloaddition/dehydration of DMF to p-xylene. The
DMF/ethylene reaction proceeds via two steps: a symmetry-allowed [4+2] Diels-Alder
cycloaddition of DMF and ethylene to produce an oxa-norborene cycloadduct
intermediate, and subsequent dehydration of the intermediate to form p-xylene. In this
work, the kinetics of the combined cycloaddition/dehydration chemistry was
experimentally evaluated, and the rate-limiting phenomena were identified. The apparent
activation energy for the formation of Diels-Alder products from DMF and ethylene was
experimentally measured as 17±3 kcal/mole using DMF in heptane with an H-Y catalyst
in the temperature range of 200-250 oC. Research also focused on characterizing the
effects of catalyst loading and determining reaction orders with respect to DMF, ethylene
and p-xylene.
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Deadline for dinner reservations is 2:00 p.m. Friday, February 14, 2014
Email Zhong He (zhe@primusge.com) for reservations. With the exception of extreme circumstances, anyone not
canceling reservations by the above deadline will be billed for dinner regardless of attendance.
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