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Fig. S1 Relaxed scan of potential energy surfaces (PES) for the dihedral angle of Fe-

02-C-01 in 349 / 3,%% at the DFT/BSI level.
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Fig. S2 Optimized structures (distances in A) of the insertion and ring-opening products
(7a"%9 and 72%%) of the first monomer. Values in parentheses are the Gibbs free energies
(kcal mol™) in solution relative to isolated reactants. Mulliken atomic charges are given
for important atoms, viz., Fe, N1, N2, N3, O1’, 02, and O3 atoms. |Q| and S denote the
unsigned average value and square error of the charge (S = Z(|Qx| — [Q|)?), respectively.
Qx denotes the charge on the individual atoms.
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with the elongation of Fe --O4 distance (red line). The area of coordination complex
was not found until the distance of Fe --O4 reaches the sum of van der Waals radii of

Fe and O atoms (2.78 A).
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Fig. S4 Migration insertion transition states for the second LA insertion. (a), TS8a"d
with a chelating interaction with the carbonyl of the last inserted lactic acid unit. (b),
TS8ared” with dissociation of the carbonyl prior to insertion of an incoming monomer.
Values in parentheses are the relative Gibbs free energy barriers. Energies are given in

kcal mol™?,
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Fig. S5 Optimized geometries (distances in A) and distortion/interaction analysis (kcal
mol™?) of TS2ard and TS2a%. Values in parentheses are the relative Gibbs free energy

barriers.
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Fig. S6 Geometrical comparison of the two fragments in distortion/interaction analysis.
(a) Fragment A in TS24 relative to Fe™ and fragment A in TS2:°% relative to Fe¥.
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Fig. S7 Geometrical comparison of the fragment A in TS8a"d relative to 729 and the
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degree. Energies are given in kcal mol™.
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Fig. S8 Transition states for the CHO insertion in the mono-metallic (a) and bimetallic

system (b) at the level of (PCM, solvent=chlorobenzene) B3LYP-D3BJ/Lanl2dz(Fe)/6-

311+G**(other atoms)//B3LYP-D3BJ/Lanl2dz(Fe)/3-21G*(other atoms). The free
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Fig. S9 Optimized structures (distances in A) of the insertion and ring-opening products
(3bed and 3p°¥) of the first monomer. Values in parentheses are the Gibbs free energies
(kcal mol™) in solution relative to isolated reactants. Mulliken atomic charges are given
for important atoms, viz., Fe, N1, N2, N3, O1’, 02, and O3. |Q| and S denote the
unsigned average value and square error (S = 2(|Qx — |Q|)?) of the charges, respectively.
Qx denotes the charge on individual atoms.
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Fig. S10 Computed energy profiles for CHO polymerization involving hemilabile
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Table S1 Relative electronic energies (AE, kcal/mol) of various spin states of active
species.

catalyst  spin states AE catalyst spin states AE
singlet (closed-shell) 0.0 doublet 0.0
Fered singlet (open-shell) 0.0 Feox quartet -32.0
triplet -6.7 sextet -41.5
quintet -33.9 Octet -4.4
septet -12.3

Table S2 Free energies (kcal mol™) for coordination complexes (1box) and ring-opening
TSs (TS2box) for modelled iron complexes analogous. Free energy barriers (AG* kcal
mol?) are relative to the energy sum of isolated reactants.

System 1box TS2box AGH
A*+CHO 6.1 34.2 34.2
B>*+CHO 8.3 32.9 32.9
C>*+CHO 8.5 32.5 32.5
Do*+CHO 8.3 32.1 32.1
E*+CHO 8.2 31.2 31.2
F*+CHO 7.3 29.5 29.5
G**+CHO 6.4 28.1 28.1
H*+CHO 11.3 34.7 34.7
1°*+CHO 6.5 31.5 31.5
J*+CHO 3.3 30.2 30.2
K*+CHO 3.4 29.5 29.5
L*+CHO 1.7 27.9 27.9
M*+CHO 1.2 27.0 27.0
N°*+CHO 0.3 26.8 26.8
0O%*+CHO 0.8 23.1 23.1
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