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Figure S1. Details of the low field region of the *C{*H} NMR spectrum (CDCls, 125 MHz,
23 °C) of a PLLA homopolymer synthesized from the [(BDI)Zn{N(SiMe3),}]/BnOH system
(Mnsec =5 000 g.mol™).

Figure S2. Details of the high field region of the "*C{*H} NMR spectrum (CDCls, 125 MHz,
23 °C) of a PLLA homopolymer synthesized from the [(BDI)Zn{N(SiMe3),}]/BnOH system
(Mp.sec = 5000 g.mol ™).

Figure S3. Details of the high field region of the DEPT *C NMR spectrum (CDCls, 125
MHz, 23 °C) of a PLLA homopolymer synthesized from the [(BDI)Zn{N(SiMej3),}]/BnOH
system (My.sec =5 000 g.mol™).

Figure S4. C{*H} NMR spectrum (CDCls, 125 MHz, 23 °C) of a PTMC homopolymer
synthesized from the [(BDI)Zn{N(SiMes),}]/BnOH system (M, sec = 5 000 g.mol™).

Figure S5. Details of the methylene and methine region of the *H NMR spectrum (CDCls,
500 MHz, 23 °C) of a P(LLA-grad-TMC) gradient copolymer (Mysec = 13 400 g.mol™)
prepared from a simultaneous ROP with the [(BD1)Zn{N(SiMej3),}]/BnOH system in toluene
at 110 °C (Table 1, entry 2), with assignment of resonances.

Figure S6. Details of the methylene and methine region of the *H NMR spectrum (CDCls,
500 MHz, 23 °C) of a P(LLA-grad-TMC) gradient copolymer (M,sec = 10 200 g.mol™)
prepared from a simultaneous ROP with the AlI(OTf)s/BnOH system in toluene at 110 °C
(Table 1, entry 5), showing resonances ( A) characteristic of ether units resulting from partial
decarboxylation.

Figure S7. Details of the methine and methylene region of the *C{*H} NMR spectra (CDCls,
125 MHz, 23 °C) of P(LLA-grad-TMC) gradient copolymers prepared from the simultaneous
ROP with the Al(OTf)3s/BnOH system in toluene at 100, 115 and 130 °C, showing evolution
of resonances characteristic of ether units resulting from partial decarboxylation.

Figure S8. Details of the methine and methylene region of the **C{*H} NMR spectra (CDCls,
125 MHz, 23 °C) of P(LLA-grad-TMC) gradient copolymers prepared from the simultaneous
ROP with the M(OTf)s/BnOH systems in toluene at 110 °C, showing resonances
characteristic of ether units resulting from partial decarboxylation.

Figure S9. Details of the carbonyl region of the **C{*H} NMR spectra (CDCls, 125 MHz,
23 °C) of (top spectra) true P(TMC-b-LLA) block copolymers (Mpsec = 23 200 and 2 800
g.mol™®) prepared by sequentially loading of TMC (1%) and L-LA (2"%) with the
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[(BDI)Zn{N(SiMes),}]/BnOH, (middle spectra) P(LLA-grad-TMC) gradient copolymers and
(bottom spectrum) a P(LLA-ran-TMC) random copolymer prepared by simultaneous loading
of L-LA and TMC with various catalyst/BnOH systems in toluene at 110 °C (Table 1, entries
9, 2 and 15).

Figure S10. Details of the *H NMR spectra (CDCls, 500 MHz, 23 °C) of (top spectra) true
P(TMC-b-LLA) block copolymers prepared by sequentially loading of TMC (1%) and L-LA
(2" with the [(BDI)Zn{N(SiMes),}] / BnOH, (middle spectrum) a P(LLA-grad-TMC)
gradient copolymer and (bottom spectrum) a P(LLA-ran-TMC) random copolymer prepared
by simultaneous loading of L-LA and TMC with various catalyst/BnOH systems in toluene at
110 °C (Table 1, entries 2 and 15).

Figure S11 “C{*H} NMR spectrum (CDCls;, 125 MHz, 23 °C) of a P(LLA-ran-TMC)
random copolymer prepared by simultaneous loading of L-LA and TMC with the TBD/BnOH
system in toluene at 100 °C over 1h45 (Table 1, entry 15).

Figure S12. SEC trace of a copolymer prepared from the [(BDI)Zn{N(SiMes3),}]/BnOH
system (Mpsec = 15 000 g.mol ™, By = 1.5) (Table 1, entry 3).

Figure S13. SEC trace of a copolymer prepared from the Yb(OTf)s/BnOH system (M sec =
13 600 g.mol™, By = 1.3) (Table 1, entry 9).
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Figure S1. Details of the low field region of the *C{*H} NMR spectrum (CDCls, 125 MHz,
23 °C) of a PLLA homopolymer synthesized from the [(BDI)Zn{N(SiMe3),}]/BnOH system
(Mnsec = 5000 g.mol ™).

k‘c“f

i — TIPS AR SO L S
e e
72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16

f1 (ppm)
Figure S2. Details of the high field region of the *C{*H} NMR spectrum (CDCls, 125 MHz,
23 °C) of a PLLA homopolymer synthesized from the [(BDI)Zn{N(SiMe3),}]/BnOH system
(Mpsec = 5000 g.mol ™).
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Figure S3. Details of the high field region of the DEPT **C NMR spectrum (CDCls, 125
MHz, 23 °C) of a PLLA homopolymer synthesized from the [(BDI1)Zn{N(SiMes),}]/BnOH

system (My.sec =5 000 g.mol™).
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Figure S4. C{*H} NMR spectrum (CDCls, 125 MHz, 23 °C) of a PTMC homopolymer
synthesized from the [(BDI)Zn{N(SiMes),}]/BnOH system (M, sec = 5 000 g.mol™).
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Figure S5. Details of the methylene and methine region of the *H NMR spectrum (CDCls,
500 MHz, 23 °C) of a P(LLA-grad-TMC) gradient copolymer (M, sec = 13 400 g.mol™)
prepared with the [(BDI)Zn{N(SiMe3),}]/BnOH system in toluene at 110 °C (Table 1, entry

2), with assignment of resonances.
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Figure S6. Details of the methylene and methine region of the *H NMR spectrum (CDCls, 500
MHz, 23 °C) of a P(LLA-grad-TMC) gradient copolymer (M, sec = 10 200 g.mol™) prepared
with the AI(OTf)3s/BnOH system in toluene at 110 °C (Table 1, entry 5), showing resonances
(A) characteristic of ether units resulting from partial decarboxylation.
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Figure S7. Details of the methine and methylene region of the *C{*H} NMR spectra (CDCls,
125 MHz, 23 °C) of P(LLA-grad-TMC) gradient copolymers prepared with the
Al(OTf)3/BnOH system in toluene at 100, 115 and 130 °C, showing evolution of resonances
characteristic (A ) of ether units resulting from partial decarboxylation.
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Flgure S8. Details of the methine and methylene region of the 13C{ H} NMR spectra (CDCls,
125 MHz, 23 °C) of P(LLA-grad-TMC) gradient copolymers prepared with the
M(OTTf)s/BnOH systems in toluene at 110 °C, showing resonances characteristic of ether units
resulting from partial decarboxylation.
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Figure S9. Details of the carbonyl region of the *C{*H} NMR spectra (CDCls, 125 MHz,
23 °C) of (top spectra) true P(TMC-b-LLA) block copolymers (M, sec = 23 200 and 2 800
g.mol™®) prepared by sequentially loading of TMC (1%) and L-LA (2"%) with the
[(BDI)Zn{N(SiMe3),}]/BnOH, (middle spectra) P(LLA-grad-TMC) gradient copolymers and
(bottom spectrum) a P(LLA-ran-TMC) random copolymer prepared by simultaneous loading
of L-LA and TMC with various catalyst/BnOH systems in toluene at 110 °C (Table 1, entries

9, 2and 15).
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Figure S10. Details of the '"H NMR spectra (CDCls, 500 MHz, 23 °C) of (top spectra) true
P(TMC-b-LLA) block copolymers prepared by sequentially loading of TMC (1%) and L-LA
(2" with the [(BDI)Zn{N(SiMes),}]/BnOH, (middle spectrum) a P(LLA-grad-TMC)
gradient copolymer and (bottom spectrum) a P(LLA-ran-TMC) random copolymer prepared
by simultaneous loading of L-LA and TMC with various catalyst/BnOH systems in toluene at
110 °C (Table 1, entries 2 and 15).
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Figure S11. BC{*H} NMR spectrum (CDCl;, 125 MHz, 23 °C) of a P(LLA-ran-TMC)
random copolymer prepared by simultaneous loading of L-LA and TMC with the TBD/BnOH
system in toluene at 100 °C over 1h45 (Table 1, entry 12).
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Figure S12. SEC trace of a copolymer prepared from the [(BDI)Zn{N(SiMej3),}]/BnOH
system (Mpsec = 15 000 g.mol™, By = 1.5) (Table 1, entry 3).

100 =1e8
High E
Limt =
s 4 =
\ §1e7
0] | Z
85— | Ees
B ™™ -
80— |
& : Eles
£ 75 —| =
3 =
g Lied
i ol \ -
4
4 =
65— \\'\Eua
80 —| E
=12
55 — - 3
—t— i -
50 - 1e1
Eor R b Rk BRSO E R CE & Ok b Rl F k& kbR b FEOEE E L ko

12 122 124 125 128 13 132 134 136 138 14 142 144 145 148 15 152 154 156 158 16 162 164 165 168 17 172 174 176 178 18 182 184 186 188 19

Retention Time

Figure S13. SEC trace of a copolymer prepared from the Yb(OTf)3s/BnOH system (M, sec =

13 600 g.mol ™, By = 1.3) (Table 1, entry 9).
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