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TS41 C¢HsCHO + CsHsCO — A1CHO-A1CO-o0 1.69x103 2.61 11180
TS42 A1CHO-A1CO-0 — A1CHO-CO-Al1 + H 2.19x10"2 0.45 33410
TS43 A1CO-CO-A1 — ATQuinonyl 2.31x10'° 0.39 10050
TS44 ATQuinonyl — Anthraquinone + H 1.07x10" 0.80 27440
TS4.s A1CHO-A1CO-0 — CsHsCHO-CO-CsHq 1.49%x10° 0.81 48480
TS46 CsHeCHO-CO-CsHs — C¢He-COH-CO-A1 4.03x10"3 -0.80 2760
TS4s C¢Hs-COH-CO-A1 — CsHs-CO-CO-Al1 + H 2.59x10" 0.84 23460
TS4s CsHs-CO-CO-A1 — ATQ + Ha 4.92x10° 1.15 83030

TS40 A1CHO-A1CO-0 — ATQuinonyl-OH 1.99x107 1.10 60270
TS4-10 ATQuinonyl-OH — ATQ-OH + H 1.39x10'° 1.00 25580
TSs11 ATQ-OH — anthraquinone + H» 1.40x10'0 0.83 82360

Figure S1. Top panel: Potential energy surface (PES) for addition (combination) of the benzoyl radical
to benzaldehyde going to the formation of 9,10-anthraquinone at the CBS-Q/CAM-B3LYP/6-
311+G(2d,p) level of theory, including ZPE. Energies are in kcal/mol at 0K relative to the reactants
Notes: The H-abstraction reactions were not calculated in this work, so the connected line should not to

indicate barrierles; their rate constants were taken from benzaldehyde

2 as described in the main paper.

Bottom panel: The corresponding rate constants (k) for a temperatures range of 500 to 2000 K
computed at CBS-Q/CAM-B3LYP/6-311+G(2d,p) level of theory. Units are in cm, mol, s and cal.
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