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Table S1. Activation enthalpies (ΔH≠, kcal/mol) and products stabilization (ΔH, kcal/mol) 

calculated for the water assisted open-ring reaction and tautomerization in gas phase and in 

solvent (PCM, solvent=ethanol).

GAS PHASE SOLVENT

REACTION ΔH≠ ΔH ΔH≠ ΔH

12’  (H2O assisted) 16.8 5.6 16.6 5.6

2’2  (H2O assisted) 19.2 4.1 16.5 2.3
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Table S2 and S3. Activation barriers (ΔG≠, kcal/mol) and products stabilization (ΔG, 

kcal/mol) calculated in the gas phase for each step of the reaction pathway producing 7 and 

starting from nucleophilic attack of methylamine on genipin in the open-ring form 2 dubbed 

C and D in Figure 2. Activation barriers and products stabilizations are also reported for the 

same reactions catalyzed by one or two water molecules.

REACTIONS ΔG≠ ΔG REACTIONS ΔG≠ ΔG

C 32.1 0.5 D 33.7 4.3
2A  3 + H2O 58.7 2.9 2A’  3’ + H2O 49.6 2.0

+ H2O 29.4 1.6 + 2 H2O 22.7 0.5
+ 2 H2O 24.9 3.4 3’  4’ 57.3 3.8
3  4 76.5 6.7 + 2 H2O 31.2 4.8
+ H2O 30.5 -1.2 4’  5’cis 23.2 -10.8

+ 2 H2O 27.2 1.4 + H2O 5.2 -14.6
4  5cis 33.6 -22.6 + 2 H2O 3.0 -13.9

+ H2O 3.7 -17.2 5’cis  7 + H2O + H2O 36.5 5.1
+ 2 H2O 2.6 -14.8

5cis  7 + H2O + H2O 44.5 3.9



Figure S1. Optimized structure of the transition states involved in the reactions described in 

the paper.











Figure S2. UV-visible spectrum simulated (PBE0/6-31+G(d)) for the intermediate 7. 

Optimized structure of the intermediate and his calculated emission color are also reported. 



Figure S3. Orbitals involved in the HOMO-LUMO electronic transition of 8 intermediate.


