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Figure S1: Free-energy profiles of the capture of CO2 (pink) and epoxide (E) (dark) by FLP
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Table S1: Energies of the first TS (FLP/E) for the capture of different epoxide by a FLP.

Substituent on the epoxide | E(TS) (Hartree) | Erel(TS) (kJ/mol)
H -2751.723076 63.2
CH; -2979.688861 69.3
Ph -3171.518481 69.6
‘BU -3097.689750 74.7
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Figure S2: Free energy of the adduct formed between CO, and the different FLP scaffolds
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Figure S3: FIA and PA of the LA and LB respectively in kJ.mol~! for the different scaffold and

substituents
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Figure S4: Reaction profile for family 5
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Table S2: Energy matrix for families 1 and 2. The energies are given in kcal.mol~!. A grey cell means that the stationary point does not
exist for the considered catalyzed reaction.

[]

Family [ LB | Substituent | FLP | PTSO1 | TSO1 [ P1 | PTS12/PTS13 | TS12/TS13 P3 [TS34| P4 |PROD
H_H 0 | 297 | 361 | 251 29,6 78.8 248 | 248 | 204 | 82

CH3H | 0 | 58 | 124 29 6.9 53,9 39 | -82

Ph_H 0 | 11,7 | 29,1 | 289 33,0 47,8 28 | -82

, N | C5H 0 | 322 | 380 | 258 30,1 76,1 229 | -82
H.CF3 | 0 | 46,7 | 49,1 | 27,0 31,4 74,8 20,7 | -82

CH3_CF3 | 0 | 399 | 41,0 | 215 26,2 62,2 16,6 | -82

Ph.CF3 | 0 | 194 | 237 | 184 233 30,6 6,8 | -82

C5.CF3 | 0 | 429 | 452 | 222 25,6 66,2 182 | -82

H_H 0 | 253 [ 337 ] 253 28,1 25,6 83 | -82

CH3_H | 0 | 266 | 343 | 19,0 23,2 19,1 18,0 | -8.2

Ph_H 0 | 38 | 135]| 16 4.6 53,6 6,8 | -82

| p | C5H 0 | 237 | 327 | 183 21,6 17,9 163 | -82
H.CF3 | 0 | 320 | 415 | 23,6 24,6 19,2 102 | -82

CH3_.CF3 | 0 | 41,1 | 470 | 17.8 19,6 68,7 22,6 | -82

Ph.CF3 | 0 | 46 | 102 |-156 -12.7 35.8 155 | 8.2

C5.CF3 | 0 | 404 | 46,5 | 16,9 19.4 68,8 209 | -82

H_H 0 | 26 [ 92 ]-16 35 36,7 -39 | -82

CH3.H | 0 | 00 | 80 | -35 1,6 47,3 2431421 | 03 | 28 | 55| -82

» | N | PhH 0 | 40 | 17,0 | 111 15,2 60,8 -104 | 56,2 | 12,0 | 13,0 | -1,5 | -82
HCF3 | 0 | 22 | 97 | -84 33 42,8 29,8 372 | -83 | -32 | 90 | -82

CH3.CF3 | 0 | 07 | 62 | -96 43 41,2 304 | 36,7 | <77 | 45 | -64 | -82

Ph.CF3h | 0 | 51 | 151 | 52 9.3 54,6 166 | 514 | 41 | 55 | 64 | -82

H_H 0 | 54 [ 128 56 9.8 53.4 140 [ 255 [ 7.1 | 141 | -02 | -82

CH3.H | 0 | 43 | 86 | -39 0.2 44,7 129 | 199 | <14 | 99 | -1.,6 | -82

5 p Ph_H 0 | 52 | 105 | -07 3,7 47,8 186 | 21,5 | 08 | 10,1 | -08 | -82
HCF3 | 0 | 71 | 168 | -1,2 3,7 45,6 6,8 | 199 | 08 | 69 | 28 | -82

CH3_.CF3 | 0 | 29 | 95 |-123 -8,2 35,9 38 | 12,1 [-11,7] 1,0 | 6,1 | -82

Ph.CF3 | 0 | 58 | 145 ]| -66 24 414 113 159 | -74 | 3,7 | 32 | -82
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Table S3: Energy matrix for families 1 and 2. The energies are given in kcal.mol~!. A grey cell means that the stationary point does not

exist for the considered catalyzed reaction.

[]

FFamily | LB | Substituent | FLP | PTSO1 | TSO1 | P1 | PTS12/PTS13 | TS12/TS13 | P2
H H 0 -2,5 10,9 | 3.6 4.4 54,5
3 N C5_H 0 3,6 16,5 | 6,7 10,6 34,6
H_CF3 0 5,2 10,7 | -8,0 -8,5 37,5
C5_CF3 0 6,7 16,7 | -7,7 -2,8 37,3
H_H 0 0,9 14,8 | 3.8 7,8 48,1
CH3_H 0 3,6 11,3 | -11,4 -85 37,0 -34,7
3 p C5_H 0 4,5 11,1 | -10,0 -7,8 37,7 -33,3
H_CF3 0 173 | 233 | 1,5 3,0 43,7 5,6
CH3_CF3 0 33,1 346 | -34 0,7 44,6 -26,2
C5_CF3N 0 309 | 34,8 | -3,1 0,1 43,8 -26,3
H_H 0 4,1 24,5 | 16,0 15,9 67,2
Ph_H 0 3,7 26,2 | 24,5 30,1 45,8
C5_H 0 34 248 | 14,3 19,2 43,3
4 N H_CF3 0 4,8 234 | 70 6,5 52,7
CH3_CF3 0 4,5 26,5 | 29 7,9 49,2
Ph_CF3 0 -8,3 9,6 1,6 7,2 20,7
C5_CF3 0 4,6 264 | 43 9.4 51,6
H H 0 3,7 178 | 33 6,6 50,3
CH3_H 0 3,8 12,2 | -13,6 -9,6 36,2 -32,1
Ph_H 0 -2,0 59 | -87 -3,5 40,6 -27,0
4 p C5_H 0 4,3 14,1 | -11,6 -7,0 37,8 -30,1
H_CF3 0 4,8 10,8 | -10,7 -7,5 32,6 -3,0
CH3_CF3 0 4,1 84 | -283 -23,7 20,5 -47,3
Ph_CF3 0 3,7 10,3 | -23,3 -19,1 20,2
C5_CF3 0 3,6 10,0 | -25,5 -22,6 22,2 -45,1

TS23 | P3 | TS34 | P4 | PROD
0,8 1,6 | -93 -8,2

6,1 73 | -34 | -82
-134 | -12,9 | -19,0 | -8,2
-135 | -7,9 | -11,1 | -82

2,9 43 |-10,0 | -82

288 | -10,9 | -1,0 | -52 | -8,2
302 | -94 | 03 | 44 | -82
89,2 | -3,7 | 04 | -5,6 -8,2
36,8 | -7.8 | 8,5 9,7 -8,2
372 | -60 | 86 | 10,9 | -8,2
14,0 | 3.8 -8,2

-1,5 -8,2

-4,5 -8,2

-6,4 | -8,2

-1,9 -8,2

-18,5 | -8.2

-0,3 -8,2

-7,1 -8,2

30,1 | -134 | -29 | -55 -8,2
355 | -98 | 33 | -75 -8,2
32,7 | -10,1 | -1,0 | -4,6 -8,2
12,0 | -14,7 | -10,8 | -18,3 | -8,2
142 | -31,3 | -18,2 | -16,9 | -8,2
-26,5 | -17,0 | -17,0 | -8,2
16,8 | -28,2 | -15,8 | -15,0 | -8,2
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Figure S5: IRC of the asymmetric (R)-TS (left) and (S)-TS (right). The zero energy was set to be
the sum of the CO, adduct energy plus the energy of the epoxide isolated.
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