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NMR Characterization
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Figure S1. *H NMR spectrum of pro-ligand L2 (CDCl;, 600 MHz)
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Figure S2. B3C{*H}NMR spectrum of pro-ligand L2 (CDCl;, 600 MHz)
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Figure S4. *H NMR spectrum of pro-ligand L3 (CDCl;, 600 MHz)
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Figure S6. HSQC NMR spectrum of pro-ligand L3 (CDClz;, 600 MHz)



Mass Spectroscopy
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Figure S7. Mass spectrum of 1: experimental (top), (1+K)*calctd (middle), (1+H)* calctd (bottom)
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Figure S8. Mass spectrum of pro-ligand L2: experimental (top), (L2+K)*calctd. (middle), (L2+Na)* calctd.

(bottom)
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Figure S10. Mass spectrum of pro-ligand L3: experimental (top), (L3+Na)*calctd. (middle), (L3+K)* calctd.
(bottom)
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FT-IR Analysis
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Figure S12. FT-IR pectrum of pro-ligand L1 (blue) and 1 (red) (KBr disk)
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Figure S13. FT-IR spectrum of pro-ligand L2 (blue) and 2 (red) (KBr disk)
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Evans Method Analysis
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Figure S15. Plot of the *H-NMR spectra of the chromium(lll) complex 1 (1.45 mM in DCM-d2) at different
temperatures, for the determination of the solution magnetic susceptibility (u.s) by means of the method
of Evans. a) -10 °C; b) 0 °C; c¢) 10 °C; d) 25 °C.
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Figure S16. Plot of the 'H-NMR spectra of the chromium(lll) complex 2 (1.07 mM in DCM-d2) at different
temperatures, for the determination of the solution magnetic susceptibility (L.s) by means of the method
of Evans. a) -10 °C; b) 0 °C; ¢) 10 °C; d) 25 °C.
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temperatures, for the determination of the solution magnetic susceptibility (L.s) by means of the method
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Coupling of PO/CO,

Table S1. Coupling of propylene oxide with carbon dioxide activated by catalyst 1

Entry? Cat Epoxide T Co-cat/Cat Conv.b PC TOF
(mol%) [°q [%] (%] L

1 (0.025) PO 70 2.0(TBAB) 36 19 60

2 (0.050) PO 45 2.0(TBAB) 38 12 32

3 (0.050) PO 70 2.0(TBAB) 48 24 40

4 (0.050) PO 90 2.0(TBAB) 53 21 44

aReaction conditions: PO=0.014 mol; time=24 h; pC0O,=20 bar;

co-catalyst = TBAB=Tetrabutylammonium bromide

bDetermined by H NMR spectroscopy
¢TOF=(mol epoxide x conv)/(mol cat x time x 100)

* The complement to 100 is cyclic organic carbonate
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DSC Analysis
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Figure S18. The differential scanning calorimetry (DSC) analysis of the polycarbonates and poly(ester-
block-carbonate)s obtained by ctalyst 1.
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NMR Analysis of Products
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Figure $19.13C NMR spectra of purified PPC entry 1, Table 2 (CDCl;, 600 MHz)
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Figure S22. 13C NMR spectrum of A) PPC, B) PCHC, and C) PVCHC in the carbonyl region (CDCl;, 600 MHz)
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Figure S29.Dosy spectra of purified (PE-co-PVCHC) in CDCl;, entry 7, Table 3
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GPC Analysis
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Figure S30. Chromatogram of purified PPC, entry 3, Table 1
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Figure S31. Chromatogram of purified PPC, entry 1, Table 1

29



2,8
2,6
2,4
2,2

1,8
1,6

L
MR

(mV

OB & B~

il
-0,4
-0,6
-0,8

1,2
-1,4
-1,6
-1,8

le6

1e5

led

le3

le2

1el

-2,2

Molecular Weight Averages

5]

7 8

Time (minutes)

Lo

=™

(o]

Peak

Mp (g/mol)

Mn (g/mol)

Mw (g/mol)

Mz (g/mol)

Mz+1 (g/mol)

Mv (g/mol)

PD

Peak 1

7605

7871

10101

13042

17023

9727

1,283

Figure S32. Chromatogram of purified PCHC, entry 5, Table 2
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Figure S33. Chromatogram of purified PVCHC, entry 9, Table 2
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Figure S34. Chromatogram of purified PHC, entry 13, Table 2
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Figure S35. Chromatogram of purifed copoly(ester-carbonate) (PE-co-PPC), entry 1, Table 3
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Figure S37. Chromatogram of purified copoly(ester-carbonate) (PE-co-PVCHC), entry 7, Table 3

32




()

NI N N [
NN« O T

2,2

1.8
1.6
1.4

(m o
v 0,6
.4
0,7

!
[ai LR
. 3

Maolecular Weight Averages

Time (minutes)

led Log
leaW
(8/

le2 MO

el

Peak

Mp (g/mol)

Mn (g/mol}

Mw (g/mol)

Mz {g/mol)

Mz+1 (g/mol)

Mv {gimol)

PD

Feak 1

EEE

7833

ARBS

9187

717

466

1,083

Figure S38. Chromatogram of purified copoly(ester-carbonate) (PE-co-PHC), entry 10, Table
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Kinetic experiments for PPC formation promoted by cat/PPNCI

Table S2. Determination of the reaction order with respect to 1

Entry PO/PPNCI/1 [1] (mM) VO (I/s.10%)
1 500/0.5/1 9.03 4.14
2 1000/1.0/1 4.51 2.00
3 1500/1.5/1 3.01 1.32
4 2000/2.0/1 2.26 1.08
Table S3. Determination of the reaction order with respect to 4
Entry PO/PPNCI/4 [4] ( mM) VO (I/5.10%)
1 250/0.25/1 18.05 7.98
2 370/0.37/1 12.20 5.86
3 700/0.7/1 6.45 1.59
4 1200/1.2/1 3.76 0.40
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Reaction order with respect to [1]

.IIIIIIJI

>
=
gl
=] Ar—r—|—|—!_r—r1—_r—r__|
by |
Tr T 1000
4000 3000 2{}001}
Wavenumber (cm-
16 -
14 -
Int 27
en 37
sit 987 y=0.000414x - 0.065571,
y 06 R2=0.962157
(a. 04 1
0.2 A
0 'l 'l 'l 'l 'l ']
0 5000 10000 15000 20000 25000 30000

Time (s)

Figure S39. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 1 = 0.2 mol%; PPNCI = 0.1 mo%,; T = 45°C, (entry 1, Table S2)
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Figure S40. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) =20 bar; 1 =0.1 mol%; PPNCI = 0.1 mo%; T = 45°C, (entry 2, Table S2)
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Figure S41. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 1 = 0.066 mol%; PPNCl = 0.1 mo%; T = 45°C, (entry 3, Table S2)
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Figure S42. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl,;
P(CO,) = 20 bar; 1 = 0.05 mol%; PPNCI = 0.1 mo%; T = 45°C, (entry 4, Table S2)
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Reaction order with respect to [4]
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Figure S43. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 4 = 0.4 mol%; PPNCI = 0.1 mo%; T = 45°C, (entry 1, Table S3)
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Figure S44. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 4 = 0.27 mol%; PPNCI = 0.1 mo%; T = 45°C, (entry 2, Table S3)
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Figure S45. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 4 = 0.142 mol%; PPNCl = 0.1 mo%; T = 45°C, (entry 3, Table S3)
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Figure S46. Carbonate signal of PPC grows at 1750 cm™. Reaction conditions: [PO] = 4.47 M in CH,Cl;
P(CO,) = 20 bar; 4 = 0.083 mol%; PPNCl = 0.1 mo%; T = 45°C, (entry 4, Table S3)
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Purification of phthalic anhydride

A 250-mL flask equipped with a magnetic stirrer was charged with 10 g of phthalic anhydride and dried
toluene under nitrogen. The solution was stirred over night to achieve maximum dissolution of phthalic
anhydride. After that, the suspension solution was filtered through a PTFE tube into another flask. In the
following, the solvent was removed by vacuum. The precipitated solids were dissolved in a minimum
amount of anhydrous dichloromethane and kept in the fridge over night to allow the crystallization of
phthalic anhydride. The additional solvent was transferred into another flask, and the residual crystals
were dried under vacuum. Then the dried crystals were transferred to a tail tube (100 mL). The bottom of
the tube was immersed in the bath oil, and with the aid of a vacuum at 80 °C, the crystals were sublimized.
The white crystals were collected and kept in the glovebox.
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