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Drop in solvents derived from glycerol can increase sustainability and efficiency of
peptide synthesis
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Increasing demand for therapeutic peptides necessitates more sustainable manufacturing.! Solid-phase
peptide synthesis (SPPS), the primary production method, has a high process mass intensity (PMI) due to
heavy solvent consumption.? N,N-Dimethylformamide (DMF), the standard SPPS solvent,? is classified as
carcinogenic and reprotoxic, leading to EU restrictions since December 2023 and driving the search for
alternatives.* We present trioxabicyclooctanes (TBOs), bio-based, tunable, dipolar aprotic solvents
derived scalably from glycerol. Following physicochemical and toxicological evaluations, TBO and
methyltrioxabicyclooctane (MTBO) were identified as the best DMF replacements for SPPS. Both are fully
compatible with standard workflows. MTBO allowed for efficient synthesis of short- and medium-length
peptides while reducing Fmoc amino acid equivalents by up to 90% without compromising crude purity.
Compatibility was also confirmed using automated flow SPPS on a PeptiPilot system. Life-cycle and
techno-economic assessments verify the platform's sustainability and cost-competitiveness. These
findings establish TBOs as practical, bio-based DMF alternatives and a major advancement toward green
peptide manufacturing.
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