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Figure S1. °F NMR spectrum of Fe4; recorded in CDCl; at ambient temperature.
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Figure S2. 1D sequence inverse-gated decoupled '3C NMR spectrum of the polyethylene
obtained in entry 8 (Table 2), using Fe4d/MMAO as catalyst (0 C 73.8, tetrachloroethane-d,).
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Figure S3. 1D sequence inverse-gated decoupled '*C NMR spectrum of the polyethylene
obtained in entry 8 (Table 3), using Fe4/MMAO as catalyst (0 C 73.8, tetrachloroethane-d,).

Molar ratio determination: method employed to calculate the proportion of the three types of
polyethylene in Figure S3.

By the analysis of the spectrum in Figure S3 above, the integral ratio for peaks C, to C, to C; is
1:2.5:0.3.

Hence, the integration of the C, peak (2.5) should be split into three parts (1.0 for PE Chain A,
1.2 for PE Chain B and 0.3 for PE Chain C). This means for 1 mole of PE Chain A (1/1), there
should be 0.6 moles (as two chain-end CH; groups) of PE Chain B (1.2/2) and 0.3 moles of PE
Chain C (0.3/1).

Therefore, the molar ratio of PE Chain A to PE Chain B to PE Chain C =1:0.6:0.3

By reference to the 'H NMR spectrum in Figure 14, the ratio of the integrals of H, to H, = 2:7.5.
So, it can be inferred that this H,:H, ratio = 2:[3 (Chain A) + 3.6 (Chain B) + 0.9 (Chain C)].

Computational Part

To optimize the geometries of six Fe complexes, molecular mechanics (MM) [1] calculation has
been performed based on our previous reports [2]. Dreiding force field is used in Forcite
program package [3]. Since there is no atom type of the central metal and the coordinated
nitrogen atoms, we add the corresponding information of bond lengths and bond angles into the
force fields on the basis of the experimental crystal data. The convergence tolerances of the force
and energy are 0.5 kcal-mol!-A~! and 0.001 kcal-mol™!, respectively. The cutoff distance of
cubic spline is 1.25 nm. To describe electrostatic and van der Waals interactions, atom based

Summation and Truncation methods are used, respectively.



In our previous studies, there are seven descriptors from both electronic and steric effects
which can reflect the influence of ligand’s structure [4]. Herein, we choose two of them, which
play the dominant role in determining the catalytic properties of complex, including net charge
on central metal atom (Q) and open cone angle (6). For electronic effect, net charge (Q) is the net
charge distribution on central metal atom by QEq method. For steric effect, open cone angle (6)
is calculated in the same manner as previous study [5] by using equation S1.

T Ty
£C + arcsin—+ 4D, + arcsin—

6 =360° -

where £ C,, £ D, and L;, L, are obtained from the optimized geometry structure of precatalyst,

r and r, are the van der Waals radius of the outmost atom as shown in Figure S2.

Figure S4. Definition of open cone angle (6) of complex.

In order to calculate the contribution of each descriptor, Z—Score method is used to
standardize the values of descriptors and the catalytic activities [6]. Then the standardized values

of the fitting coefficients are obtained to calculate the contribution of descriptor by the equation
(S2).

Contribution % = x 100%
M S2

where, N stands for the number of descriptors, M is the number of the complexes in the present
Fe system. X represents the standardized value of each descriptor, and W is the standardized

value of fitting coefficient.

Table S1. The standardized values of net charge on central metal (Q),

open cone angle (6) and activity for complexes Fel — Fe6.




Fel Fe2 Fe3 Fed FeS Fe6

0 -0.52  -0.58 -0.61 1.67 -0.73 0.82
0 -0.29  -0.85 -0.92 0.03 1.82 0.22
Act. -0.20 -1.05 -1.21 1.16 0.3 0.98
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