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Table S1. Chemical shifts of Ar-NMe;, resonances in the "H NMR spectra of complexes 4a-

6a, 4b and corresponding proligands ¢

AI'-N(CH3)2 Ar- N(CH3)2
Complex CeDs C¢D¢ with THF ? Ligand CsDs
4a 2.26 (s) 2.16 (s) L4H 221

5a 2.25(s) 2.20 (s) LH 2.20




6a 2.25 (s) 2.23 (s) LSH 2.22
4b 1.98 (s) 2.03 (s) L‘H 221

¢ In ppm, C¢Dg, 400 MHz, 25 °C; ®: One tiny drop of THF was added to the solution of metal

complex in C¢Dg.

Table S2. Crystallographic data for 4a, 4b and 5b’

4a 4b 5b’
Empirical formula Cs3HgMgN;30Si, Cs3HgN3OSi1,Zn C105HgsN4O-Zn
Formula weight 836.54 877.60 1501.15
Temp (K) 293(2) 293(2) 140(2)
Crystal size (mm) 0.213x0.147x0.123 0.267x0.211 x 0.147 0.16 x0.12x0.10

Crystal system Monoclinic Triclinic Triclinic
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Figure S1. ORTEP diagram of the molecular structure of [(L°)Zn (5b'). Thermal ellipsoids
are drawn at the 30% probability level. Selected bond lengths (A) and angle (°): Zn1-02
1.885(3), Zn1-0O1 1.923(3), Zn1-N1 2.023(3), Znl1—N3 2.062(4), O1-Zn1-N1 94.0(14),
O1-Zn1-N3 119.0(14), N1-Znl-N3 104.8(14), O1-Zn1-02 125.9(13), N1-Zn1—02

117.8(13), N3—Zn1-02 95.1(14).
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Figure S2. A) 'H NMR spectrum of magnesium complex 4a in C¢Dg, one tiny drop of THF
was added; B) '"H NMR spectrum of complex 4a in C¢Dg; C) 'H NMR spectrum of free ligand

L*H in C6D6 (400 MHZ)
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Figure S3. A) 'H NMR spectrum of zinc complex 4b in C¢Dg, one tiny drop of THF was
added; B) '"H NMR spectrum of complex 4b in C¢Dg; C) 'H NMR spectrum of free ligand

L*H in C6D6 (400 MHZ)



|

-60 °C
45°C AR O
15°C M_A i Mr'j:SiMeq),
0°C | NN
15°C I\
30°C JL L
45°C . t L
we [N
o hf
90 °C
105°C N\te, Tol-d8 U }.-’;
N || BN
| | | 212I I2.I{)I | II.SI | I].If)l I]I.4I | I]I.2I |

| 2.6 |
Figure S4. The variable temperature 'H NMR spectra of complex 4a (toluene-dg, 400 MHz

partial signals are shown).
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Figure S5. The variable temperature '"H NMR spectra of complex 4a at —60 °C and —30 °C

(toluene-dg, 400 MHz; partial signals are shown)
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Figure S6. The variable temperature 'H NMR spectra of complex 4a with 2 equiv. of

THF (toluene-dg, 400 MHz; partial signals are shown).
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Figure S7. The variable temperature 'H NMR spectra of complex 4a with 2 equiv of THF

at —45 °C and 30 °C (toluene-ds, 400 MHz; partial signals are shown).
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Figure S8. A) 'H NMR spectrum of free ligand L*H in C4Ds; B) 'H NMR spectrum of
complex 4a in C4Dg; C) '"H NMR spectrum of the reaction mixture between complex 4a and

one equiv. of 2-propanol (C¢Ds, 400 MHz, *, HN(SiMej3),).
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Figure S9. 'H NMR spectrum of the reaction mixture between complex 4a and one equiv.

of 2-propanol (C¢Dg, 400 MHz; *, HN(SiMes),).
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Kinetics of rac-LA polymerization initiated by complexes 4a-6a//PrOH in

toluene with [rac-LA]y= 1 mol/L, 25 °C. o: [rac-LA]y/[4aly/ [PrOH], = 200/1/1, kypp = 0.018

min~'; e: [rac-LA]y/[5a]y/[[PrOH]y = 200/1/1, kypp = 0.013 min~!; m:[rac-LA]y/[6a]y/[[PrOH],

=200/1/1, kypp = 0.0093 min-".

Figure S11.
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Kinetics of rac-LA polymerization initiated by [4a]/['PrOH] in toluene at 25 °C

with [LA] = 1 mol-L! (o: [rac-LA]y/[4a]/['PrOH] = 200/1/1, ky,, = 0.0177 min~!; A: [rac-

LA]y/[4a)/['PrOH] = 400/1/1, kyp, =0.00959 min~'; o: [rac- LA]y/[4a]/[ PrOH] = 500/1/1, kyp

=0.0078 min™!).
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Figure S12. Plot of k,,, versus the concentration of 4a for rac-LA polymerization at 25 °C in

toluene by 4a/2-propanol ([rac-LA] =1 mol-L7!, k, =3.52 L-mol!-min~!).
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Figure S13. A) 'H NMR spectrum of active rac-lactide oligomer obtained by complex 4a/
PrOH system ([rac-LA]y : [Mg]o : [[PrOH], = 20:1:1, at 25 °C); B) 'H NMR spectrum of

complex 4a; C) '"H NMR spectrum of free ligand L*4H (C¢Dg, 400 MHz).
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Figure S14. 'H NMR spectrum of active rac-lactide oligomer obtained by complex 4a/

'PrOH system (C¢Dg, 400 MHz; [rac-LA]y: [Mg]o: [[PrOH], = 20:1:1, at 25 °C).
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Figure S15. 'H NMR spectrum of typical polymer sample obtained by 4a/isopropanol

system with [rac-LA]/[4a]/[[PrOH] =20 :1: 1 at 25 °C in THF.
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Figure S16. ESI-TOF mass spectrum of the rac-LA oligomer obtained with 4a ([rac-LA]y:

[4a], : [[PrOH], = 20:1:1, in THF; B: cyclic oligomers + K* + 2).
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Figure S17. Homonuclear decoupled '"H NMR spectrum of PLA produced from rac-lactide

using 4b as the initiator. ([rac-LA]y = 1 M, [4b] = ['PrOH] = 0.5 mM, 97% monomer conv.,

in THF, 25 °C, P, = 0.83).
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Figure S18. Details of the carbonyl region of the 3C{!H} NMR spectra (100 MHz, CDCl;,
25 °C) of poly(a-MeTMC)s: 4a (Table 3, Run 1) (X, = ca. 0.78), 5a (Table 3, Run 2) (X, =

ca. 0.83), 6a (Table 3, Run 3) (X = ca. 0.82), 4b (Table 3, run 4) (X, = ca. 0.98).
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Figure S19. The DSC curves of poly(a-MeTMC) produced from a-MeTMC using 4b as the
initiator ([a-MeTMC], = 1 M, [4b] = 0.5 mM, 90% monomer conv., in toluene, 25 °C, T,=

4.06 °C).
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