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Figure S1. '"H NMR (400 MHz, CDCls, 23 °C) spectrum of a crude reaction mixture resulting from the ROCOP of
BnGE and CO, with the BEt;/PPNCI system (Table S1, entry 7).
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Figure S2. "H NMR (400 MHz, CDCl;, 23 °C) spectrum of a PBnGEC synthesized with the SalphenCo(IIT)Cl/PPNCI
system (Table 1, entry 3).
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Figure S3. BC{'H} NMR (100 MHz, CDCl;, 23°C) spectrum of a PBnGEC synthesized with the
SalphenCo(III)CI/PPNCI system (Table 1, entry 3) showing a head-to-tail (HT) regiosequence of ca. 99%.
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Figure S4. 'H NMR (400 MHz, CDCl;, 23 °C) spectrum of a P(BnGEC-co-CHC) synthesized with the
SalphenCo(III)CI/PPNCI system (Table 1, entry 7).
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Figure S5. BC{'H} NMR (100 MHz, CDCl;, 23 °C) spectrum of a P(BnGEC-co-CHC) synthesized with the
SalphenCo(III)Cl/PPNCI system (Table 1, entry 7).
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Figure S6. 'H NMR (400 MHz, CDCl;, 23 °C) spectrum of a PBnGEC synthesized with the BEt;/PPNCI system

(Table S1, entry 7).
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Figure S7. BC{'H} NMR (100 MHz, CDCl;, 23 °C) spectrum of a PBnGEC synthesized with the BEt;/PPNCI system
(Table S1, entry 7) showing a head-to-tail (HT) regiosequence of ca. 84%. The left inset shows a magnified image of
the carbonyl region, along with line fitting.
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Figure S8. COSY (400 MHz, CDCl;, 23 °C) spectrum of a PBnGEC synthesized with the BEt;/PPNCI system
(Table S1, entry 7).
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Figure S9. HSQC (400 MHz, CDCl;, 23 °C) spectrum of a PBnGEC synthesized with the BEt;/PPNCI system
(Table S1, entry 7).
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Figure S10. '"H NMR stacked spectra (400 MHz, CDCls, 23 °C), showing the effect of BEt;/PPNCI loadings on the
selectivity of the reaction and composition of the isolated polymer synthesized with the BEt;/PPNCI system.
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Figure S11. '"H NMR (400 MHz, CDCl;, 23 °C) spectrum of a P(BnGEC-co-CHC) synthesized with the BEt;/PPNCI
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Figure S12. BC{'H} NMR (100 MHz, CDCl;, 23 °C) spectrum of a P(BnGEC-co-CHC) synthesized with the
BEt;/PPNCI system (Table 3, entry 3).
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Figure S13. COSY (400 MHz, CDCl;, 23 °C) spectrum of a P(BnGEC-co-CHC) synthesized with the BEt;/PPNCI
system (Table 3, entry 3).

NS

L20
e @
< R +30
>
= 70
o <@
D ; z
Lso 2
@ 130
_T 140
150
r 7 T T r T T r T r T T T T T —
8.0 7.5 7.0 6.5 6.0 5.5 5.0 as 4.0 3.5 3.0 2.5 2.0 15 1.0

f2 (PP;H)
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Figure S15. 'H NMR (400 MHz, DMSO-d,, 23 °C) spectrum of poly(glycidol-co-cyclohexene) carbonate, P(GC-
co-CHC) resulting from deprotection of P(BnGEC-co-CHC) (Table 3, entry 4); W = residual solvent (ethyl acetate)
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Figure S16. 3C{'H} NMR (100 MHz, DMSO-d;, 23 °C) spectrum of poly(glycidol-co-cyclohexene) carbonate,
P(GC-co-CHC) resulting from deprotection of P(BnGEC-co-CHC) (Table 3, entry 4).
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Figure S17. COSY (400 MHz, CDCl3, 23 °C) spectrum of a P(GC-co-CHC) resulting from deprotection of

P(BnGEC-co-CHC) (Table 3, entry 4).
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Figure S18. HSQC (400 MHz, CDCI;, 23 °C) spectrum of a P(GC-co-CHC) resulting from deprotection of

P(BnGEC-co-CHC) (Table 3, entry 4).
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Figure S26. Zoomed region (m/z = ca 1800—5200 Da) of the above MALDI-TOF mass spectrum (DHB matrix) of
a PBnGEC synthesized with the BEt;/PPNCI system (Table 2, entry 4), with the assignment of the various
copolymer fragment series displaying different chain-ends and composition.

23



E

1 etz

Poids de 'échantillon
NC;13, 9.1115 mg

60

? Tableau

%

99.00
98.00
97.00
96.00
95.00
94.00
93.00
92.00
91.00
90.00
89.00
88.00
87.00
86.00
85.00
84.00
83.00
82.00
81.00
80.00

.o

173.22
212.76
218.40
222.12
225.30
228.08
230.59
232.87
234.94
236.87
238.67
240.34
24191
24338
244.77
246.08
247.33
248.51
249.65
250.73

Figure S27. TGA trace (heating rate of 10 °C min™!, from +25 to +500 °C) of a PBnGEC synthesized with the
BEt:/PPNCI system (Table 2, entry 7).
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Figure S28. TGA trace (heating rate of 10 °C min!, from +25 to +500 °C) of a PCHC synthesized with the
BEt;/PPNCI system (Table S3, entry 10).

24



% | INC-53
Poids de I'échantilion
NC:53, 5.8917 mg

20

? Tableau
% o

99.00
98.00
97.00
96.00
95.00
94.00
93.00
92.00
91.00

120.24
151.69
183.13
194.99
200.95
204.67
207.46
209.66
211.47
213.09
214.59
215.94
217.16
218.31
219.37
220.37
221.34
22229
223.16
223.99

480 Lot
T —

46 min

Figure S29. TGA trace (heating rate of 10 °C min™!, from +25 to +500 °C) of a P(BnGEC g3-co-CHC ;) synthesized

with the BEt;/PPNCI system (Table 3, entry 6).
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Figure S30. TGA trace (heating rate of 10 °C min™!, from +25 to +500 °C) of a P(GCy;-co-CHCg9) synthesized

with the BEt;/PPNCI system (Table 3, entry 5).
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Figure S31. DSC thermogram (heating rate of 10 °C min™!, from —80 to +220 °C) of a PBnGEC synthesized with the

BEt;/PPNCI system (Table 2, entry 7).
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Figure S32. DSC thermogram (heating rate of 10 °C min™!, from —80 to +140 °C) of a PBnGEC synthesized with the

BEt;/PPNCI system (Table 2, entry 7).
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Figure S33. DSC thermogram (heating rate of 10 °C min!, from —80 to +140 °C) of a PBnGEC synthesized with the
SalphenCo(III)Cl/PPNCI system (Table 1, entry 3).
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Figure S34. DSC thermogram (heating rate of 10 °C min!, from —80 to +150 °C) of a PCHC synthesized with the
BEt;/PPNCI system (Table S3, entry 10).
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Figure S35. DSC thermogram (heating rate of 10 °C min™!, from —80 to +110 °C of a P(BnGEC 75-co-CHCy,,)
synthesized with the BEt;/PPNCI system (Table 3, entry 1).

Midpoint type: Half height

Delta Cp: 0,455 Ji(g.°C)

Heat Flow (Normalized) @ (Wig)

4 T T v T
-100 -50 0 50 100 150

Figure S36. DSC thermogram (heating rate of 10 °C min!, from —80 to +110 °C) of a P(BnGEC 7-co-CHC3),
synthesized with the BEt;/PPNCI system (Table 3, entry 2).
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Figure S37. DSC thermogram (heating rate of 10 °C min~!, from —80 to +150 °C of a P(BnGEC 4;-co-CHC57)
synthesized with the BEt;/PPNCI system (Table 3, entry 3).
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Figure S38. DSC thermogram (heating rate of 10 °C min™!, from —80 to +150 °C of a P(BnGECs-co-CHCy 74)
synthesized with the BEt;/PPNCI system (Table 3, entry 4).
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Figure S39. DSC thermogram (heating rate of 10 °C min™!, from —80 to +150 °C) of a P(BnGEC, j,-co-CHC, g3)
synthesized with the BEt;/PPNCI system (Table 3, entry 5).

28



06

04

02

00

Heat Flow (Normaiized) @ (W/g)

04

-100
Ex0 Down
Temperature T (°C)

Figure S40. DSC thermogram (heating rate of 10 °C min!, from —80 to +150 °C) of a P(BnGEC o3-co-CHC ;)
synthesized with the BEt;/PPNCI system (Table 3, entry 6).
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Figure S41. DSC thermogram (heating rate of 10 °C min~!, from —80 to +150 °C) of a P(BnGECy5-co-CHC 95)
synthesized with the BEt;/PPNCI system (Table 3, entry 7).
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Figure S42. DSC thermogram (heating rate of 10 °C min™!, from —80 to +120 °C) of a P(GCj,3-co-CHC, ;7) resulting
from deprotection of P(BnGEC, 56-co-CHC 74) (Table 3, entry 4).
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Figure S43. DSC thermogram (heating rate of 10 °C min™!, from —80 to +150 °C) of a P(GC ;;-co-CHC g9) resulting
from deprotection of P(BnGEC, 1,-co-CHC g3) (Table 3, entry 5).
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Figure S44. DSC thermogram (heating rate of 10 °C min™!, from —80 to +150 °C) of a P(GC ¢7-co-CHC o3) resulting
from deprotection of P(BnGEC, y3-co-CHC, o) (Table 3, entry 6).
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Figure S45. 'H NMR (400 MHz, CDCl;, 23 °C) stacked spectra of a) a PBnGEC synthesized with the BEt;/PPNCI
system (Table 2, entry 7) after undergoing three heating-cooling cycles from —80 to +140 °C; b) after undergoing
three heating-cooling cycles from —80 to +220 °C.
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Figure S46. 'H NMR (400 MHz, CDCls, 23 °C) stacked spectra of (bottom) a P(BnGEC 5,-co-CHC, 45) synthesized
with the SalphenCo(III)CI/PPNCI system (Table 1, entry 7); (top) after undergoing depolymerization to respective
cyclic  carbonates using 5 mol% TBD  catalyst under acetonitrile reflux  for  2h.
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Table S1. ROCOP of BnGE/CO, using metal catalyst 1,2, and 3.

R 'h‘l\ln R
o- I "0
R N 1M = Al(IIT), R = ‘Bu
2 M = Al(IlI), R = Me
3 M = Fe(Ill), R = Cl
Entry M [M]./[C]./[Co], T (i'é’;" (1;3;2) T(il‘:)'e C?;OV) " Selectivity ¢
1 1/BnGE 100:1:0 40 30 16 - No polym.
2 1/BnGE 100:1:1 30 50 22 10 CcC
3 1/BnGE 100:1:1 40 30 16 22 CcC
4 1/BnGE 200:1:1 60 40 16 90 cC
5 1/BnGE 200:1:0.5 40 30 20 6 CcC
6 2/BnGE 100:1:1 30 50 22 40 CcC
7 2/BnGE 200:1:1 25 15 24 47 CcC
8 3/BnGE 200:1:0.5 40 30 20 9 CcC
9 3/BnGE 200:1:1 60 55 18 75 cC
10 3/BnGE 200:1:1 40 30 16 27 CcC
11 3/BnGE 200:1:0.5 40 30 18 19 cC
12 3/CHO 200:1:1 60 55 22 75 PCHC
4 [M],[C]o/[Co], = [Monomer],/[catalyst],/[cocatalyst],, where PPNCI was used as a cocatalyst and CH,Cl, (1 mL) was

used as solvent. > ¢ % Monomer conversion and CO, selectivity (CC = cyclic carbonate) determined by '"H NMR analysis
of the crude reaction mixture.
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Table S2. Terpolymerization of CHO, BnGE, and CO, using metal catalyst 3.

Crude reaction

mixture ? Isolated polymer
JBuGE Temp. Pco, Time
Ent a
n l'y Substrate [M]O/[Clo/[CO]O (QC) (bal’) (h) COIIV. (%) fB GE ¢ Mn, SEC d Yie]df
" (kg/mol) Dy ¢
BnGE CHO P(BHGEC-CO-CHC) (Area%) (%)
1 0.10 200:1:1 60 50 22 28 20 0.10
2 0.50 200:1:1 60 55 23 2 6 -
3 0.30 100:1:1 40 55 46 13 16 -
4 0.25 100:1:1 60 55 17 33 37 0.13 2.7 1.24
5 0.10 200:1:1 40 30 23 - -
6 0.10 200:1:1 50 40 23 - -
7 0.10 200:1:1 60 55 28 17 12 0.12
7.0 (40) 1.07
8 0.10 100:1:1 60 55 46 . 1
83 85 0.05 3.1(60) 1.08 6

a[M],[C]s/[Co], = [Monomer],/[catalyst]./[cocatalyst],, where PPNCI was used as a cocatalyst and CH,Cl, (1 mL) was used as solvent. ? % Monomer conversion and CO,
selectivity determined by 'H NMR analysis of the crude reaction mixture. ¢ Determined by 'H NMR analysis of the isolated polymer. ¢ Experimental molar mass of PBnGEC
determined by SEC in THF with a calibration using polystyrene standards; the molar mass value is the average of the bimodal trace. ¢ Dispersity value determined by SEC

in THF./Yield (%) = [Wt. of isolated polymer obtained(g)/ (monomer used + CO, consumed) (g)] x 100.
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Table S3. ROCOP of CO»/BnGE and CO,/CHO in THF using the BEt;/PPNCI system in 6:1 molar ratio.
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Selectivity of the Crude Isolated
Reaction mixture ¢ Polymer
Entry M [M],/[A]l/[T]l, Time Conv.* TO_F b Carbonate .
(T, Pcon) (h) (%) (h™) vsether M, 4o M, spc’ ¢ Yield" T,
Polym. CC  Polyether .
linkages ¢  (kg/mol) (kg/mol) M (%) (°O)
1H (13C)
1 BnGE 100:6:1 5 95 19 77 13 10 75:25 14.4 8.9 1.15 38
(60,10)
2 BnGE 100:6:1 15 89 6 97 3 0 82:18 17.3 5.4 1.16 65 -1
(40,30) (92:8)
3 BnGE 100:6:1 15 82 5 98 2 0 84:16 16.1 7.9 1.16 67
(40,30)
4 BnGE 100:6:1 5 91 18 98 2 0 77:23 17.6 9.2 1.12 72
(60,30)
5 BnGE 250:6:1 24 71 7 97 1 1 77:23 34.2 5.6 1.19 50
(40,30)
6 BnGE 250:6:1 5 63 32 86 14 0 72:28 26.4 4.8 1.18 40
(60,30)
7 BnGE 500:6:1 24 40 8 84 8 8 82:18 34.09 n.d/ n.d./ n.d./
(40,30)
8 BnGE 500:6:1 23 68 15 50 43 7 80:20 34 5.1 1.19 27
(60,30)
9 BnGE 1000:6:1 88 19 - - 99 - - - -
(40,30)
10 CHO 100:6:1 15 97 6 99 0 0 99:1 13.8 10.0 1.20 72 113
(40,30)
11 CHO 1000:6:1 65 90 14 99 0 0 99:1 127.8 9.9 1.19 n.d./
(40,30)

M, A, I = Monomer (BnGE), Activator (BEt;), Initiator (PPNCI). THF was used as solvent, introduced in a volume equal to that of the monomer. ¢ ¢ % Monomer conversion and
CO; selectivity determined by '"H NMR analysis of the crude reaction mixture. ? Turnover frequency (TOF) = mol(polymer).mol(PPNCI).(h ). ¢ Determined by 'H NMR analysis of
the isolated PBnGEC. ¢ M, 4., = (No. of carbonate unit x 208) + (No. of ether unit x 164) + mass of end groups./ Experimental molar mass of PBnGEC determined by SEC in THF
with a calibration using polystyrene standards; the molar mass value is the average of the bimodal trace. ¢ Dispersity value determined by SEC in THF. ” Yield (%) = [Wt. of isolated

polymer obtained(g)/ (monomer used + CO, consumed) (g)] x 100. ? Experimental glass transition temperature of copolymers measured by DSC. / Not determined.
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Table S4. TBD- or DBU-organocatalyzed depolymerization of the PBnGEC and PCHC copolymers and P(BnGEC-co-CHC) terpolymers performed in
SO
PN N
N N N
H
DBU

refluxing acetonitrile (ACN) or toluene (Tol). TBD

Entry anGEa M, sec, ar’ Catalyst, Solvent, temp. Time Conv. fSC COBn®
(kg/mol) / Dy, ¢ (mol%) &) (%)?
(h) 5CCOBn t-CHC

1 1.00 6.6/1.16 TBD, 1 ACN, 82 2 23 - 1.00
2 1.00 49/1.13 TBD, 5 ACN, 82 2 99 - 1.00
3 0.80 18.3/1.22 TBD, 5 ACN, 82 2 99 99 0.82
4 0.79 6.6/1.19 TBD, 5 ACN, 82 2 99 99 0.82
5 0.52 20.9/1.16 TBD, 1 ACN, 82 2 99 73 0.55
6 0.52 20.9/1.16 TBD, 5 ACN, 82 2 99 99 0.55
7 0.44 59/1.14 TBD, 25 ACN, 82 0.25 99 99 0.49
8 0.44 59/1.14 TBD, 33 ACN, 82 0.25 99 99 0.51
9 0.44 59/1.14 TBD, 33 Tol, 111 0.25 99 85 0.56
10 0.44 59/1.14 TBD, 50 ACN, 82 0.25 99 99 0.56
11 0.26 7.0/1.24 TBD, 5 ACN, 82 2 99 99 0.28
12 0.26 7.0/1.24 DBU, 25 ACN, 82 0.25 99 18 0.35
13 0.26 7.0/1.24 DBU, 25 Tol, 111 0.25 0 0 -

14 0.07 89/1.19 TBD, 5 ACN, 82 2 99 99 0.09
15 0.00 10.1/1.20 TBD, 1 ACN, 82 2 - 18 0.00
16 0.00 10.1/1.20 TBD, 5 ACN, 82 2 - 84 0.00

4 fo.ge= molar fraction of PBnGEC vs PCHC in substrate(polymer). ? Experimental molar mass of polymer determined by SEC in THF with a calibration using polystyrene
standards; the molar mass value is the average value over the bimodal trace. ¢ Dispersity value determined by SEC in THF. ¢ % Polymer conversion to respective cyclic
carbonates and selectivity determined by 'H NMR analysis. ¢ 5CCOBn molar fraction vs +~CHC and remaining polymer, determined by 'H NMR analysis. ACN :
acetonitrile, Tol : toluene.
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