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Supplementary Methods

Materials

[SalcyCrCl] was purchased from Strem Chemicals and stored inside a glovebox; PPNCI
(97%, Sigma Aldrich) was recrystallised from anhydrous acetonitrile/diethyl ether, dried at
40 °C under high vacuum overnight and stored inside a glovebox. (+)-Propylene oxide (99%,
Sigma Aldrich) was purified by fractional distillation after drying over calcium hydride
overnight and TCAL1 was prepared according to a literature procedure. All anhydrides were
recrystallised and sublimed under high vacuum (10 mbar, 60-100 °C) before use; phthalic
anhydride was further stirred in anhydrous benzene overnight, filtered, evaporated, and
recrystallised from anhydrous chloroform before sublimation. Chain-transfer agents were
recrystallised and sublimed before use (if solid) or dried over calcium hydride and fractionally

distilled (if liquid).

Characterisation Techniques

DSC thermograms were recorded on a Mettler Toledo DSC 3 Star calorimeter. First, the
sample was kept at 25 °C for 1 minute, then heated to 180 °C at 10 °C min™, kept for 1
minute and cooled down to -90 °C and kept for 1 minute; the nitrogen flow rate was 80
mL min™. This heating / cooling cycle was then repeated three times and the data from the
second or third heating cycle is reported. NMR spectra were measured on a Bruker Avance
Il HD nanobay NMR equipped with a 9.4T magnet (*H 400.2 MHz, *C 100.6 MHz), a Bruker
Avance NMR equipped with a 11.75T magnet and a **C detect cryoprobe (*H 500.3MHz, *C
125.8MHz) or a Bruker AV 400 (*H 400 MHz, **C 100 MHz) instrument. All spectra were
recorded in CDCl;." Molar masses were determined by SEC on an Agilent PL GPC-50
instrument, with HPLC grade THF (flow rate: 1.0 mL min™) after calibration with near
monodisperse polystyrene standards. Samples were dissolved in THF (ca. 10 mg mL™) and

filtered through a 2 um filter before injection.

S1



General Polymerisation Procedure

In a nitrogen-filled glovebox, CHD, PPNCI, [SalcyCrClI], TCAL, PO and toluene were added
to a flame dried vial equipped with a rare-earth magnetic stir bar and sealed with a melamine
cap containing a Teflon inlay and electrical isolation tape (PVC). The vial was then placed in
a pre-heated aluminium block (60 °C) and reacted for the specified time. Typical amounts for
[TCAL]:;[PO]:[CHD]:[SalcyCrClI]:[PPNCI]=200:400:10:1:0.5 were 700 mg (TCA1, 3 mmol),
420 uL (PO, 6 mmol), 17.4 mg (CHD, 225 pmoal), 9.5 mg ([SalcyCrClI], 15 pmal), 4.3 mg
([PPNCI], 7.5 umol — based on a stock solution of 50 mg PPNCI in 250 pyL of anhydrous
acetonitrile) and 0.6 mL of toluene. To determine conversions, 5 equiv. of mesitylene were
added as an internal standard; the polymers were typically isolated by precipitation from
pentane, drying under high vacuum, or filtration over silica followed by drying under high
vacuum. Please note that the purification methods resulted in isolated yield values which

were, in some cases, significantly lower than the overall conversions.

Large Scale Procedure

TCA1 (25.0 g, 211 mmol, 200 equiv.), PO (15 mL, 422 mmol, 400 equiv.), CHD (1.24 g, 10.6
mmol, 10 equiv.), [SalcyCrCl] (675 mg, 1.06 mmol, 1.00 equiv.), PPNCI (306 mg, 527.5
mmol, 0.5 equiv.) and toluene (21.25 mL) were added a 100 mL stainless steel Paar reactor
inside a nitrogen-filled glovebox and sealed. The reaction was stirred for 4 days at 60 °C
before exposure to air. The conversions and molar mass was determined from this crude
reaction mixture and the polymer was purified by filtration over silica (three times) and

concentration to dryness.

Post-Functionalisation Reaction

Synthesis of Pre-Polymer:
The general procedure was followed TCA1 (5.00 g, 21.34 mmol, 200 equiv.), 3,4-epoxy-1-
butene (3.44 mL, 42.68 mol, 400 equiv.), cyclohexane diol (124 mg, 1.07 mmol, 10 equiv.),

[SalcyCrCl] (67.65 mg, 107 umol, 1 equiv.), PPNCI (30.4 mg, 53 pmol, 0.5 equiv.) and 4.2
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mL of toluene. After four days, the mixture was dried under high vacuum, dissolved in
dichloromethane and filtered over a silica plug to remove the catalyst. The obtained solution

was concentrated and dried overnight under high vacuum (yield: 600 mg).

Thiol-ene Reactions

Inside a glovebox, the polymer (100 mg, 1.0 equiv.) was dissolved in 0.5 mL of anhydrous
(deuterated) chloroform and dimethylacetophenone (10 mg, 0.1 equiv.) and the
corresponding thiol (30 equiv.) were added. The vial was sealed in the glovebox, exposed to
UV light (Philips Facial Tanner HB172, 4x15 W) in a distance of ca. 10 cm and stirred for 2

hours before analysis by "H NMR spectroscopy and GPC.

MDI Chain-Extension Reaction

The polymer (M, = 3,700 g mol™; 0.5 g), MDI (360 mg), tin(ll) octoate (45 uL) and toluene
(5.5 mL) were added to a flame-dried vial and the mixture was reacted overnight at 60 °C
before being quenched by exposure to air. The viscous solution was dried under high
vacuum, dissolved in a minimal amount of DCM and precipitated from methanol (three

times).
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Supplementary Figure 1 — *H NMR spectra at different times of the one-pot polymerization of

TCA1/PO.
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Supplementary Figure 2 — Selected *H NMR spectra of one-pot polymerization of TCA1/PO
at different conversions.

Supplementary Table 1 — Integrals based on *H NMR spectroscopy used for conversion vs.

time plots.
Time Anhydride | Polyester | Polyether Normalized | Normalized | Normalized
(h) (3.27- (5.15- (8.72- Anhydride | Polyester* | Polyether
3.17) 4.83) 3.29)

0.08 6.69 0.00 0.00 100.00 0.00 0.81
0.20 6.13 0.00 0.15 91.63 0.00 0.75
0.35 5.95 0.00 0.14 88.94 0.00 0
0.50 5.71 0.19 0.00 85.35 3.12 0.48
0.67 5.53 0.16 0.09 82.66 2.63 1.08
0.83 5.49 0.37 0.20 82.06 6.08 0
1.00 5.23 0.45 0.00 78.18 7.39 0.70
1.17 5.11 0.62 0.13 76.38 10.18 0.75
1.33 5.00 0.85 0.14 74.74 13.96 1.08
1.50 4.88 1.06 0.20 72.94 17.41 1.40
1.67 5.07 1.20 0.26 75.78 19.70 0
1.83 4.35 1.42 0.00 65.02 23.32 0.05
2.00 4.18 1.52 0.01 62.48 24.96 1.35
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2.17 4.35 1.82 0.25 65.02 29.89 0.97
2.33 3.80 1.90 0.18 56.80 31.20 0.05
2.50 3.63 1.99 0.01 54.26 32.68 0.75
2.67 2.94 2.20 0.14 43.95 36.12 0

2.83 3.39 2.38 0.00 50.67 39.08 1.02
3.00 3.47 2.55 0.19 51.87 41.87 0

3.50 2.67 3.28 0.00 39.91 53.86 0

4.00 1.99 3.46 0.00 29.75 56.81 0.59
5.00 0.88 4.75 0.11 13.15 78.00 1.62
5.50 0.47 5.20 0.30 7.03 85.39 2.59
6.00 0.17 5.63 0.48 2.54 92.45 5.88
6.50 0.00 5.86 1.09 0.00 96.22 12.47
7.00 0.00 5.84 2.31 0.00 95.89 14.20
7.50 0.00 5.84 2.63 0.00 95.89 22.20
8.00 0.00 5.86 4.11 0.00 96.22 32.25
8.67 0.00 5.85 5.97 0.00 96.06 38.51
9.00 0.00 5.74 7.13 0.00 94.25 42.40
9.67 0.00 5.97 7.85 0.00 98.03 51.05
10.08 0.00 5.65 9.45 0.00 92.78 51.10
10.42 0.00 6.00 9.46 0.00 98.52 52.35
11.00 0.00 6.13 9.69 0.00 -=* 53.48
12.17 0.00 6.09 9.90 0.00 100.00 60.94
15.42 0.00 5.93 11.28" 0.00 97.37 64.77
21.00 0.00 5.56 11.99 0.00 91.30 67.42
23.00 0.00 5.58 12.48 0.00 91.63 62.18
24.00 0.00 6.05 11.51 0.00 99.34 64.82
26.00 0.00 6.06 12.00 0.00 99.51 --*

26.42 0.00 6.55 13.41 0.00 --* 61.69
27.67 0.00 5.93 11.42 0.00 97.37 64.12
28.75 0.00 5.89 11.87 0.00 96.72 -=*

30.00 0.00 5.89 12.55 0.00 96.72 --*

® Calculated from integral at 5.88-5.55 pm (corresponds to C=C of polyester); * not
considered.
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Supplementary Figure 3 — MALDI Spectrum of crude sample of one-pot polymerization of
TCA1/PO after 2h (25% polyester formation, < 5% polyether formation, M,=1,790 g mol*
(B=1.13). The peaks correspond to a perfectly alternating polyester (n * 292.167 with n=2-
11) + CHD (116.08) + K" (38.96). A second distribution with a repeating unit of m/z=74.00
was assigned to polysiloxane, a common trace impurity in high-resolution mass
spectrometry (not shown).??
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L
I % I X I ¥
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Time (h)
Equation y =a+ b*
Plot W
Weight Instrumental
Intercept 4.76 = 0.06
Slope -0.78 £ 0.02
Residual Sum of Squares 32.70
Pearson's r -0.99
R-Square(COD) 0.99
Adj. R-Square 0.98

Supplementary Figure 4 — Zeroth-order plot for TCA1/PO ROCOP. Based on integrals from

1H NMR spectroscopy after normalizing against mesitylene as an internal standard. The
following errors were applied: y-axis + 3 % and x-axis = 0.08 h.
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Supplementary Figure 5 — Semi-logarithmic first-order plot for the polymerisation of PO.
Based on conversion vs. time data based on integrals of PPO from *H NMR spectroscopy
after normalizing against mesitylene as an internal standard. The following errors were
applied: y-axis £ 3 % and x-axis + 0.08 h.
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Supplementary Figure 6 — Selected GPC traces during the one-pot polymerization of
TCA1/PO at different stages of the reaction. Reaction times are given in the legend; M,
values (in g mol™ ) and B values are given in brackets.
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Supplementary Figure 7 — GPC traces during the one-pot polymerization of TCA1/PO. Time,
M, and b values are given in Supplementary Table 2.
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Supplementary Table 2 — M, (g mol™*) and B values of GPC traces during the one-pot
polymerization of TCA1/PO.

Time (h) [ My(@mol™) | B

1 950 1.10

2 1,790 1.13

3 2,580 1.13

4 3,670 1.12

5 4,630 1.11
55 5,040 1.12
6 5,310 1.11
6.5 5,320 1.11
7 5,430 1.11
7.5 5,540 1.11
8 5,630 1.11
8.67 5,700 1.11
9 5,790 1.11
9.67 5,960 1.11
10 6,070 1.11
10.42 6,150 1.11
12.17 6,220 1.10
15.42 6,184 1.11
21 6,750 1.13
23 6,650 1.12
24 6,770 1.12
26 6,780 1.12
26.25 6,610 1.13
27.67 6,700 1.13
28.75 6,680 1.12
30 6,720 1.13
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PPO PE Block Copolymer

—— PPO
M,=1,400 g mol* (B=1.10)
M., theo=1,300 g mol™

—— TCA1/PO PE
M,=4,700 g mol* (B=1.10)
M., 1heo=6,000 g mol™

—— Block
M,=6,000 g mol* (B=1.11)
M_...=7,100 g mol*
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T T L
1000 10000

Molecular Weight (g mol™?)
Supplementary Figure 8 — Comparison of GPC traces of PPO, PE and the corresponding
block copolymer (DP = 20 in all cases).
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Supplementary Figure 9 — DOSY NMR Spectra of block copolymer (top) and blend of
homopolymers (bottom). In both cases, samples with similar theoretical molecular weight
were used.
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Supplementary Figure 10 — *H NMR spectra of homopolymers (PPO, PE) and the block
copolymer.
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Supplementary Figure 11 — **C{*H} NMR Spectrum of polymer obtained from TCA1/PO (top)
and extended region used for the analysis of PPO (bottom).”
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Supplementary Figure 12 — *H NMR Spectra of degradation products from TCAL (top left)
and the polymer obtained from TCA1/PO (bottom left).
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Supplementary Table 3 — Epoxide Scope.

O  [SalcyCrCl]/ PPNCI (1/0.5)

R Tol (5 M), 60 °C
HO  OH

400

10

v

Epoxide

Shift Epoxide | Shift TCA1

Conversion

M, (B)

Ty (°C)

(*H NMR) Epoxide | TCA1
o)
@Hl,/o\’< 2.64-2.60 () | 1.04-1.00 | 3d:50%[99% | 3d: 6,700 (1.10) 60 °C
H H (m) 6d:>95%|99% | 6d:7,900 (1.11)
tert-Butyl glycidyl ether
o)
@ﬁAH 3.16-3.03 (m) | 3.07-3.00 | 3d:73% |99 % 3d: 5,700 (1.14) 83 °C
i Ph (m) 6 d: 83 % | 99 % 6d: 5,900 (1.15)
Styrene oxide
0
~F 3.37-3.27 (m) | 3.21-3.16 44 °C
o (m) e 3d:>95% |99 % 6,400 (1.14)
2-Vinyloxirane
o)
SN - - .
L?EH) \ 3.45-3.35 ((mm))l 1.04-100 | 34.595%(99% | 8100 (1.12) N. D.
Allyl glycidyl ether
o)
LN, o 2.64-2.59 (dd) or 2.88- _ _ o
@ 2.75 (dd) | 1.04-1.00 (m) 5d:>95%|99% | 5d: 7,100 (1.10) -17 °C
2-Ethylhexyl glycidyl ether
0] - -
A 3.74-3.25 (?r?w))l 1.04-1.00 1 4 4. 8396199 % 6,700 (1.13) 41°C
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Propylene oxide |

# Soluble in pentane (not isolated).
" Insoluble material obtained after isolation.
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—— 2-Vinyloxirane

M, (D)=6,400 (1.14)

Allyl glycidyl ether

M, (P)=8,100 (1.12)
tert-Butyl glycidyl ether
M, (©)=7,900 (1.11)

Styrene oxide

M, (P)=5,900 (1.15)
Propylene oxide

M, (©)=6,700 (1.13)
2-Ethylhexyl glycidyl ether
M, (P)=7,100 (1.10)

1.0100 ' - ”1(')600
Molecular Weight (g/mol)

Supplementary Figure 13 —GPC traces of substrates shown in Supplementary Table 3.
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Supplementary Figure 14 — DSC thermograms for selected epoxides substrates shown in
Supplementary Table 3.
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Supplementary Table 4 — Synthesis of Homo- and Block Copolymers for Selected Epoxides.

Shift Epoxide

Conversion (Epoxide |

Epoxide Starting Material Shift TCA1 (*H NMR) Anhydride) M, (B)
0 vPO (200 equiv.) 99 % (5d) 1,350 (1.17)
Lg VPO + TCAL (200 : 200) 3.37-3.27 (M) > 95 % | > 95 % (3d) 4,600 (1.12)
i VPO + TCA1 (400 : 200) 2.83-2.56 (m) > 95 % | > 95 % (3d) 6,000 (1.12)
2-Vinyloxirane
0 BGE (200 equiv.) 83 % (5 d) 1,700 (1.08)
@\, O BGE + TCAL (200 : 200) 2.64-2.60 (m) 81 % | 83 % (3d) 5,000 (1.11)
nooH BGE + TCAL1 (400 : 200) 1.04-1.00 (m) > 95 % | > 95 % (5 d) 6,600 (1.10)
tert-Butyl glycidyl ether ' 0 0 ' '
0 SO (200 equiv.) 27 % (5 d)* 400 (1.06)
oy _ 3.16-3.03 (m) 95 % | 93 % (3 d) 4,800 (1.12)
EE 7 SO +TCAL (200 - 200) 3.07-3.00 (m) 90 % | > 95 % (5 d) 5,200 (1.11)
Styrene oxide SO + TCAL (400 : 200) 50% | >95 % (5 d)* 5,200 (1.14)
EHGE (200 equiv.) > 95 % (5d) 3,000 (1.08)
Q EHGE + TCAL (200 : 2.64-2.59 (dd) or 2.88-2.75 . ]
@‘Q"',/O\/K/\/ 200) (dd) > 95 % | > 95 % (3d) 6,800 (1.11)
> Ethylhexyl glycidyl ether | EMCE +2T0%)Al (400 : 1.04-1.00 (m) > 959 | > 95 % (5 d) 1(2&%)
0 AGE + TCAL1 (200 equiv.) > 95 % (5d) 2,000 (1.07)
LSEH;\/\ AGE + TCAL (200 : 200) 3.45.3.35 (m) > 95 % | > 95 % (3d) 5,000 (1.12)
H AGE + TCAL (400 : 200) 1.04-1.00 (m) > 95 % | > 95 % (5d) 7,600 (1.11)
Allyl glycidyl ether
PO + TCAL (200 equiv.) 395314 > 95 % (5d) 1,400 (1.10)
PO PO + TCAL (200 : 200) > o073 93 % | > 95 % (3d) 4,700 (1.10)
PO + TCAL (400 : 200) S > 95 % | > 95 % (5 d) 6,000 (1.11)

*Low conversion is sometimes observed for styrene oxide due to catalyst deactivation.
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Supplementary Figure 15 — GPC traces of polyethers (blue), polyesters (Red) and polyester-b-polyethers (black) with different PO derivatives.
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Supplementary Table 5 — Anhydride Scope.

0 O R
090 O [SaleyCrCIl/ PPNCI (1/05) — p__ OMO)\/O OiH
\V>_<\¢ T o n2 |R

Tol (5 M), 60 °C ROR mi2
R R HO  OH
200 400
10
, Shift Anhydride , Conversion
Anhydride ("H NMR) Time (d) Anhydride ol M, (D)
OO 5,800
—_— — 0, 0, !
g—g 7.05-6.95 ppm 3d 99 % 63 % (3.11)
OO 5,400
— 0, 0, '
% 3.07 — 2.91 ppm 3d 99 % >95% | 1 g5
Os0.__0
1,700
— * 0, 0, !
% 2.05 — 2.00 ppm 3d >95% | >95% | i'
000
2,100
— 0, 0 !
%o% 4.48-435ppm | 3d 99% | >95% | GU)
CHg
e 6,100
O — 0, 0 !
1.02 — 0.98 ppm 3d 82 % >95% | ({'jg)
4o
O ON=0
8.05 — 7.99 ppm 3d 99 % >950 | 800
© Q @) (1.54)
OO0
5,100
- # 0 0 ’
g;g 6.04 — 5.92 ppm 3d 99 % >95% | (]34
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0
146-1.41ppm | 3d >95% | >950% | 200
7 o (1.20)
0
O 0.0
(H) (H) B . . | 5,800
O Q 7.77 - 7.68 ppm 3d 9% | >95% | o

b

Conversion based on integrals in *H NMR spectrum at 8 = 3.03 — 2.97 ppm of crude

mixture and given with respect to the formation of polyether (i. e. 100 * 1 —Integral (t=x) /

(Integral (t=0) * 0.5))

* Partial overlap of anhydride and polyester signals.
* Integral between & = 2.80 — 2.73 ppm used for PO conversion.

—CA

M,=6,100 g/mol (P=1.18)

—— TCA2

M,=5,800 g/mol (B=1.19)

—DPA

M,=5,700 g/mol (Bb=1.20)

T T T
1000 10000 100000
Molecular Weight (g/mol)

—MA
——SA
——GA
——DGA
PA
THPA

T T
1000 10000

T
100000

Molecular Weight (g/mol)

Supplementary Figure 16 — GPC traces of the one-pot polymerization of different anhydrides

with PO.
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Supplementary Figure 17 — DSC thermograms for polymers based on different anhydrides
and PO.

Supplementary Table 6 — Switch catalysis with PO and TCAL in the presence of different
chain-transfer agents.

o o  [SaleyCrCl]/ PPNCI (1/0.5)
7 [\ > R-0O H
o * dg-Tol (5 M), 60 °C 01

CTA, 10 equiv. 200/
200 © 400 "

. Rct- | Conversion[%]? | PE:PPO M, (D) T

CTA (10 equiv.)¥ . " S
(10 equiv.) time PO | TCAL [mol%e]® | [gmol* 14 | [c]®

OH
| I 5,900
0, 0, - o
3d 88 % | 99 % 53:47 (1.08) 33°C

Benzyl alcohol

>7OH 3d 89 % | 99 % 53:47 (71'90070) 21°C
iso-Propanol
59,000
%‘OH ad 97 % | 99 % 68:32 2%‘852) 61 °C
tert-Butanol (1j09)
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HO OH
6,700
0 0 . ! °
G 5d 90 % | 99 % 53:47 (1.12) 41 °C
trans-1,2-Cyclohexanediol
HO
OH 3d 0 0 ) 6,600 o
§:>— 83 % | 99 % 55:45 a1 | 42°C
HO
cis,cis-1,3,5-Cyclohexanetriol
HOD@OH
HO 3d 0, 0, N 7’100 o
111 87 % |99 % 53:47 (1.11) 34 °C
Tris(hydroxymethyl)ethane
OH
HO OH 26,800
. , 3d 0, 0, . (109) o
HO “oH 83% |99 % 75:25 10.100 63 °C
OH (1.07)
myo-Inositol

MMolar ratio with respect to catalyst. “Based on "H NMR spectroscopy. The following
chemical shifts were used: 1.04-1.00 ppm (TCAL1), 3.72-3.25 ppm (PPO; the conversion was
calculated based on the theoretical maximum conversion of PO). PIBased on 'H NMR
spectroscopy of crude sample. PE content was calculated based on shifts for PE (5.85-5.55,
HC=C) and PPO (3.72-3.25 ppm), i. e. Integral PE/(Integral PE+Integral PPO/3). “Measured
by GPC (30°C, THF) with narrow polystyrene standards. ®Measured by DSC, 3™ heating

cycle.

—— Benzyl alcohol
M, (D)=5,900(1.08)

iso-Propanol

M, (D)=7,000 (1.07)

trans-1,2-Cyclohexanediol

M, (D)=6,700 (1.12)

cis,cis-1,3,5-Cyclohexanetriol

M,(P)=6,600 (1.14)
Tris(hydroxymethyl)ethane
M,(®)=7,100 (1.11)
- - - - myo-Inositol

M, (P)=26,800 (1.09)+10,100 (1.07)
------ tert-Butanol
M, (P)=59,000 (1.02)+26,000 (1.09)

T
1000

10000
Molecular Weight (g/mol)

Supplementary Figure 18 — GPC traces of TCAL1/PO switch catalysis with selected alcohols.
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Supplementary Figure 19 — DSC thermograms of TCAL/PO switch catalysis with selected
alcohols.

Supplementary Table 7 — Multiple Monomer Additions.

o)
o [SalcyCrCl] / PPNCI (1/0.5) H o o o o "
J ¥ /Q (o) (o) o) O
0o dg-Tol (5 M), 60 °C 3 o 3
n/2 m/2 ° dn ni2

200 0 400 CTA, 15 equiv.
15t Addition BPE
Tri:I-oBc-kA(3) APPO
1 TCA1, PO
200 400
th e
A'B':"B/:i('jgmB'A' feAn PO A-B-A-gf:gcﬂ?g-A-B-A <L A-2BnijAA-gc-i;iAﬁ-an-A
Pen:l?;f;slfc-kA(ﬁ) 200, 400 Undecablock (11) 200, 400 Heptablock (7)
No of
addition No of . Conversion[%]? | M, (B) [g mol™* .
of Blocks | ROFUMe | po TCA[1] ( )][[‘? To [C]
TCA1/PO
1 3 3d 93 % |99 % 4,900 (1.12) N. D.
2% 7 3d >95% |99 % 7,900 (1.15) N. D.
3 11 5d >959% |99 % 13,300 (1.26) N. D.
4 15 5d >95% |99 % 17,800 (1.38) 24 °C
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* 0.5 mL of toluene added.

@
e
©,
7
o

NJO. of Blocks:

A 15 AN M L
n AN L
1 7 N

.3 M

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
6.8 6.6 64 6.2 6.0 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 20 18 16 14 1.2 1.0 0.8 0.6
Chemical Shift (ppm)

Supplementary Figure 20 — 'H NMR spectra of crude reaction mixture of one-pot
polymerization of TCA1/PO after each addition of the monomer mixture.

No. of Blocks: 3 7 11 15

NN 7

1 0100 1 0(')00 1 OOIOOO
Molecular Weight (g/mol)
Supplementary Figure 21 — GPC traces of crude reaction mixture of one-pot polymerization
of TCAL1/PO after each addition of the monomer mixture.
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Supplementary Figure 22 — DSC thermogram of multiblock copolymer based on TCA1/PO.
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Supplementary Figure 23 — 'H DOSY NMR Spectrum of the multiblock copolymer after
purification. Only one diffusion coefficient was found, indicating that all blocks are attached.
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o o
O o [SalcyCrCI] / PPNCI P o H
; (0] - ~0 "Bu
+ /& + . > o/2
0o Bu  Tol-dg (2.5 M), 60 °C n/2
o} HO  OH
100 300 100

148 h
TCA1:99 %

PPO: 99 % a

PDL: 64 % /\/\/\

17h M

TCA1: 99 % M 4
PPO: 85 % I /
PDL: <5 % VAV VAN ) o V J

1.25h

99 % Conv. TCA1
PPO: <5 %

PDL: <5 %

Oh

N / ‘

T T T T T T T T T T T T T T T T T
6.6 6.4 6.2 6.0 5.8 6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2
Chemical Shift (ppm)

O

O O

(0] "Bu
o) DL
TCA1
Supplementary Figure 24 — 'H NMR spectra at selected points throughout the one-pot
polymerization of TCA1/PO/DL.
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Supplementary Figure 25 — Full list of *H NMR spectra used for monitoring of TCA1/PO/DL.
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Supplementary Table 8 — Kinetic data for the one-pot polymerisation of TCA1/PO/DL.

Time [h] Integral TCA1™ Integral PPO! Integral PDL™! Integral DL™ TCAL I?O/eor]nalnlng PPO[IO:/(())]rmed oL R[c;(r)?[%mlng

0 13.3 0 0 145 100 0.0 100
0.25 11.6 0 0 13.5 88 0.0 100
0.5 10.2 0 0 13.6 77 0.0 100
0.75 8.8 0 0 11.9 66 0.0 100
1 7.7 3 0 14.8 58 54 100
1.5 4.7 3 0 15.6 35 6.1 100
2 2.6 5 0 154 20 9.5 100
2.5 1.1 6 0 15.7 8 12.5 100
3 0.2 8 0 15.9 2 17.2 100

5 0.1 29 0 16.9 1 59.6 100

7 0.0 38 0 16.8 0 774 100

8 0.0 40 0 15.3 0 81.7 100

9 0.0 39 0.73 14.2 0 79.7 95
10 0.0 41 0.78 14.0 0 82.8 95
11 0.0 41 0.82 14.0 0 82.6 94
12 0.0 40 0.78 134 0 81.6 94
13 0.0 42 0.93 13.5 0 85.2 94
16 0.0 -- 1.21 16.0 0 -- 93
19 0.0 46 1.59 14.0 0 94.4 90
35 0.0 46 3.23 104 0 93.6 76
41.3 0.0 46 4.2 9.5 0 93.9 69
55.3 0.0 48 5.94 7.2 0 97.6 55
63.5 0.0 45 6.21 6.5 0 91.2 51
78.1 0.0 48 8.31 5.2 0 97.1 38
88.5 0.0 45 8.52 4.3 0 92.3 33
102.2 0.0 45 9.42 3.5 0 92.1 27
111.5 0.0 45 9.52 3.2 0 91.8 25
126.9 0.0 48 10.35 3.1 0 98.0 23
148.6 0.0 47 10.55 2.7 0 95.0 20
159 0.0 49 11.21 2.7 0 100.0 19
177 0.0 44 10.11 2.2 0 89.4 18

1'3.22-3.15 ppm; ¥ 3.68-3.25 ppm; #14.89-4.79 ppm; " 4.24-4.16 ppm; ™! Partial overlap of signals during 1.25-5 h.
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Supplementary note 1: Reactivity Ratios
Reactivity ratios were estimated by the Fineman-Ross method.’

G = frPo(2Fpp—1) H = f5o(1=Fpo) (1)

Gpo = HpoTro = Tp1, (1-fpo)Fpo "~ (1-fP0)?*Fpo

Where fro is the initial feed ratio of PO in the reaction mixture and Fpo is the composition of
PO in the copolymer. At all feed ratios, the conversion of DL was <10% and PO <20%.

0.08 T T T T T T T T T T

0.07 1 m Data ]

0.06 4 |— Linear fit: r,, 4.64394, rp, 0.03853 ]

R? 0.98856 1
0.05 4

0.04 -
0.03 -
0.02 -

Gro

0.01 §
0.00 1 §
-0.01 4 ( i
0.02 1 i

-0.04 T T T T T T T T T T T
0.000 0005 0010 0015 0020 0025  0.030

HPO
Supplementary Figure 26 — Estimation of reactivity ratios for PO and DL by Fineman-Ross
method.

The Meyer-Lowry model was also used to estimate the reactivity ratios at conversions <30%
by fitting the compositional drift in fp to the total conversion X,.°

o= () (&) (2 @

fio f20 fi-é
T2 T1 1—7"17"2 (1—7"2)
= P T Y T e P (3)
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0.8 m  Experimental data ]
Meyer-Lowry fit: rpq 4.1, 1y 0.08
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Supplementary Figure 27 — Meyer-Lowry fit to PO/DL copolymerisation data.
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= [TCA1],
— Linear fit
54t
Equation y=a+b*x
Plot [TCAL]t
\—/1-\ 4 = Weight No Weighting
| Intercept 4.9567 +0.09011
— Slope -2.05316 + 0.08361
(@] Residual Sum of Squares 0.09946
e Pearson's r -0.99588
N— 3 - R-Square(COD) 0.99178
g Adj. R-Square 0.99013
L |
<
@)
= o2-
1 4 =
0 T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5
Time (h)

Supplementary Figure 28 — Estimation of rate coefficient for TCA1/PO ROCOP. N.B. The
estimated rate constants are different from the previous switch catalysis with TCA1/PO
(Supplementary Figures 4 and 5) due to different reaction conditions.

0.5 . . . : : :
0.0 - = In([PO]/[PC],) -
. Linear fit
- Equation y=a+b*x _
0.5 quol ' In(POIPOI0)
Weight No Weighting
~~ Intercept 0.06777 £0.0733
== -1.0 1 Slope -0.16532 £ 0.00922 |
O ) Residual Sum of Squares 0.70617
o Pearson's r -0.976
— R-Square(COD) 0.95258
;—‘ -1.5 o Adj. R-Square 0.94962 ]
O
a El
T 2.0- -
2.5 - .
-3.0 - i
35 . : :
0 5 10 15 20
Time (h)

Supplementary Figure 29 — Estimation of rate coefficient for PO ROP. Partial overlap with
DL reduced the quality of fit up to 5 hours, which is why only a rough estimate can be
provided here. For kinetic analysis of PO ROP, see Supplementary Figure 5.
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0.2 4 "~ - - - - Linear fit -
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-0.4 + e Weight No Weighting ]
S Intercept 0.36597 + 0.06103
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D S Residual Sum of Squares 0.03031
'_CJ' -0.6 1 [ N Pearson's r -0.99109 7
= N ©  [R-Square(COD) 0.98225
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Supplementary Figure 30 — Estimation of rate coefficient for DL ROP.

Inrease in MW

—— 99 % TCAT1, 16 % PPO, < 5 % PDL
M, =2,700 g/mol (D=1.14)
99 % TCA1, 81 % PPO, 7 % PDL
M, =3,900 g/mol (B=1.13)

99 % TCA1, 99 % PPO, 64 % PDL
M, =5,700 g/mol (B=1.15)
99 % TCA1, 99 % PPO, 95 % PDL
M, =6,500 g/mol (B=1.19)

”'1'0Ioo - '”1'6(')00 - '”1(')61000
Molecular Weight (g/mol)

Supplementary Figure 31 — Analysis of aliquots from one-pot polymerization of TCA1/PO/DL
by GPC.
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O Internal Standard

© —HCI'ND

o)
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O
"Bu “or2
n/2
H

01

n/2

175 170 165 160 155 150 145 140

Chemical Shift (ppm)

Supplementary Figure 32 — *'P{"H} NMR Spectrum of proposed pentablock copolymer
obtained from the one-pot polymerization of TCA1, PO and DL (A, top), PDL (B, middle) and
the triblock copolymer obtained from TCA1 and PO (C, bottom) the after the reaction with 2-
chloro-4,4,5,5-tetramethyl-1,3,2-dioxaphospholane. For A, only one peak at 147.1 ppm was

found, which was in agreement with the PDL sample.
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Supplementary Figure 33 — DOSY NMR spectrum of block copolymer obtained from TCAL,
PO and DL.
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Supplementary Figure 34 — DSC thermogram of polymer obtained from PO/TCAL/DL.
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o
CI_P(oji HOOH
- HCI- NC/>

Internal Standard
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O)\/O Oi’ P\O
15 [R
1

5
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O © 5 5
i% £% 8
I v |
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Chemical Shift (ppm)
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Chemical Shift (ppm)

Supplementary Figure 35 — **P{*H} NMR Spectrum of proposed triblock copolymer obtained
from the one-pot polymerization of TCA1 and PO after the reaction with 2-chloro-4,4,5,5-
tetramethyl-1,3,2-dioxaphospholane.
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Supplementary Figure 36 — T;-Inversion recovery experiment for peaks at 138 and 146 ppm
in **P{"H} NMR spectrum. T, values were determined as 2.992 s and 2.415 s after
exponential fitting (I[t]=1[0]+P*exp(-t/T1)) for 138 and 144 ppm, respectively.
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Supplementary Figure 37 — 3*P{*H} NMR spectrum of block copolymer with D, = 5 * 2.992 s
(as determined Supplementary Figure 36; 128 scans). Based on this integration, 27.3 uymol
[OH] / 50.0 mg [Polymer] are present (calculated from standard, the integral 1.00
corresponds to 40 pL of a stock solution of 40 mg / mL (1.6 mg), which, in turn is equivalent
to 14.0 ymol of [OH])).
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Supplementary Figure 38 — Plot of polyester (TCAL1/PO copolymer) conversion against time
as a function of e-decalactone equivalents.*

*A minimal solvent effect is observed, with the presence of e-decalatone only slightly
enhancing the rate of TCA1/PO copolymerization. The data do not provide evidence for the
rate enhancement observed and this is instead attributed to catalyst concentration. However,
it should be noted that solvent effects have been observed in other polymerisation systems.’
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H Sn(Oct),
0 > Multiblock Copolymer
n/2 |R

OCN NCO

MDI
Tol (0.5 M)
60 °C, 24 h

—— Before Chain-Extension
M,=3,700 (b=1.15)

After Chain-Extension (Crude)
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M,=45,600 (b=1.29)
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Supplementary Figure 39 — GPC traces (top) and *H NMR spectra before and after chain-
extension.
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Supplementary Table 9 — Block Copolymers based on TCAL1/PO with different block ratios.

O o [SalcyCrCl] / PPNCI (1/0.5) e ot
/ YA - Q
O Tol (5 M), 60 °C y/2
O oo O
I &
15
TCA1:PO . Conversion® PE:PPO 1 o105]
(equiv.) Rct-time PO | TCAL [wi%e] M, (B) [g mol™ ] Ty [°C]
40,900 (1.02) 73
. 0, 0,
1026:1020 | 10d > 95 % | 99 % 99 18300 (107
821:1854 10d > 95 % | 99 % 80 22,800 (1.49) 34
7182068 | 10 > 95 % | 99 % 70 24,100 (1.56) 3
6152682 | 10 > 95 % | 99 % 60 18,600 (1.56) 1
513:3096 10d >95%]99 % 50 17,200 (1.55) 12
410:3510 10d >95%]99 % 40 15,100 (1.57) 42
10d 82% 99 % . 14,700 (1.50) N. D.
308:3924 =
15d 87% 199 % 15,900 (1.49) 55 °C
10d 65 %199 % . 12,600 (1.49) N. D.
205:4337 ——
15d 85%[99 % 16,100 (1.36) 61°C
10d 70 %[ 99 % 3 13,600 (1.28) N. D.
103:4751 —
15d 88 % |99 % 16,500 (1.31) 66 °C
10d 82 % |99 % 18,800 (1.04) N. D
05124 1 7,200 (1.07) D
' 15 d 85 % | 99 % 20,300 (1.04) 68 °C
7,200 (1.11)

MMolar ratio with respect to catalyst. “Based on *H NMR spectroscopy. The following
chemical shifts were used: 1.04-1.00 ppm (TCA1), 3.72-3.25 ppm (PPO; the conversion was
calculated based on the theoretical maximum conversion of PO). FIBased on *H NMR
spectroscopy of crude sample. PE content was calculated based on shifts for PE (5.85-5.55,
HC=C) and PPO (3.72-3.25 ppm), i. e. Integral PE/(Integral PE+Integral PPO/3). ¥'Measured
by GPC (30°C, THF) with narrow polystyrene standards. ®Measured by DSC, 2™ or 3™
heating cycle. ®Determined by ratio of PO:PPO (3.02-2.97 ppm, H"®, vs. 3.73-3.20 ppm,
HPPO:; i. e. Integral H”"°/(H?PC+HP°*3).
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* Weak Transition.
* Soluble in Pentane (not isolated).

/A F— 0
—— 99 wt% PE / 20w FE
. 27 wt% PE
—— 80 wt% PE .
. —— 16 wt% PE
—— 70 wt% PE 4
0, 6 wt% PE
60 wt% PE e PE
—— 50 wt% PE 2

T T T T T T T

1000 10000 100000 1000 10000 100000
Molecular Weight (g/mol) Molecular Weight (g/mol)

Supplementary Figure 40 — GPC traces of polymers based on TCA1/PO with different block
ratios. Bimodality is attributed to 1) the presence of Cl initiating groups from the PPNCI co-
catalyst; 2) feedstock impurities which become more evident at higher monomer loadings.

— 1wt% PE
— 6wit% PE
— 16 wt% PE]|

j/\ —— 27 wt% PE|
—— 40 wt% PE|

50 wt% PE

60 Wt% PE

L\ —— 70 wt% PE
——— 80 wt% PE

— 99 wt% PE

&
S

T T T T T T T T T T
-75 -50 -25 0 25 50 75 100 125 0 20 40 60 80 100

TR (°C) [wt%)] PE
Supplementary Figure 41 — Thermal analysis of synthesised block copolymers. The
recorded DSC thermograms are shown on the right and the obtained T, values are
compared with theoretical values (Fox equation for miscible polymers) on the right.
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Supplementary Table 10 — TCA1/PO switch catalysis with varying monomer:catalyst loading.

0O o  [SaleyCrCl] / PPNCI (1/0.5) Pg OTH
J N >
0 Tol (5 M), 60 °C yi2
o HO  OH
X y

15

. Conversion[%]? | PE:PPO )
. (1 _ 14[4] o~1[5]
TCA1:PO Rct-time PO | TCAL (wto]? Mn (B) [g mol™ ] T, [°C]
100:200 2d 95| 99 51:49 3,400 (1.12) N.D.
200:400 5d 90 | 99 53:47 6,700 (1.12) 41 °C
300:600 5d > 95|99 83:17 7,600 (1.13) 34°C
400:800 5d > 95|99 83:17 9,900 (1.11) 37°C
: 83:17 26,200 (1.05) .
500:1000 5d 94|99 11800 (1.10) 34 °C
. > 95|99 83:17 38,500 (1.06) o
600:1200 10 d 13700 (1.23) 21°C
_ 10 d > 95|99 83:17 38,900 (1.06) o
700:1400 14600 (1.21) 24 °C
_ 10d > 95|99 83:17 38,500 (1.07) o
800:1600 14400 (1.21) 35 °C
900:1800 10d >95]99 83:17 21,500 (1.61) 19 °C
_ 10 d > 95|99 83:17 54,200 (1.09)
1000:2000 18200 (1.25) N. D.

MMolar ratio with respect to catalyst. “Based on "H NMR spectroscopy. The following
chemical shifts were used: 1.04-1.00 ppm (TCA1), 3.72-3.25 ppm (PPO; the conversion was
calculated based on the theoretical maximum conversion of PO). PBased on *H NMR
spectroscopy of crude sample. PE content was calculated based on shifts for PE (5.85-5.55,
HC=C) and PPO (3.72-3.25 ppm), i. e. Integral PE/(Integral PE+Integral PPO/3). “Measured
by GPC (30°C, THF) with narrow polystyrene standards. ®Measured by DSC, 3™ heating
cycle.

* Soluble in Pentane (not isolated).
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Higher Monomer Loading

TCA1:PO
———100:200
—— 200:400
—300:600
——400:800
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——1000:2000

LIS A | ki = LN O LT | % k W a0 me E E W dm 5 g M
1000 10000 100000 1000000
Molecular Weight (g/mol)
Supplementary Figure 42 — GPC traces for polymers with different monomer loadings.

Bimodality is attributed to 1) the presence of Cl initiating groups from the PPNCI co-catalyst;
2) feedstock impurities which become more evident at higher monomer loadings times.
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Supplementary Figure 43 — DSC thermograms of polymer obtained from TCA1/PO with
different monomer:catalyst loadings.
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Supplementary Table 11 — Epoxide scope with higher monomer loading for selected
epoxides.

O SalcyCrCl] / PPNCI (1/0.5
, P _tsaoycan s ey g

o) R Tol (5 M), 60 °C {j

o HO  OH
500 1000 G
15
. Conversion (Epoxide
Epoxide (Ep M, (D)

relative to Homopolymer)

4d:31% 99 %
10 d: 69 % | 99 %
15 d: 91 % | 99 %

4d: 11,400 (1.10)

tert-Butyl glycidyl ether 15d: 14,300 (1.21)

4d:<5% |99 %
10 d: 52 % | 99 %
15 d: 57 % | 99 %

4d: 8,500 (1.11)

Styrene oxide 15d: 8,300 (1.16)

4d:64 % |99 % 4d: 9,700 (1.10)

2-Vinyloxirane

15 d: >95 % | 99 %

15d: 9,800 (1.10)

Allyl glycidyl ether

4.d:80% |99 %

15 d: >95 % | 99 %

4d: 31,600 (1.03) +
13,700 (1.13)
15d: 14,900 (1.24)

4d:31% |99 %

4d: 13,900 (1.13)

2-Ethylhexyl glycidyl ether

15 d: >95 % | 99 % 15d: 15,900 (1.20)

$ An insoluble material, most likely due to cross-linking, was obtained after isolation.
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—— tert-Butyl glycidyl ether
M,=14,300 (B=1.21)

—— Styrene oxide
M,=8,300 (B=1.16)

—— 2-Vinyloxirane
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M,=15,900 (B=1.20)
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Supplementary Figure 44 — GPC traces of one-pot reactions of different epoxides with
TCAL.

Supplementary Table 12 — One-pot polymerization of TCA1/PO with various amounts of iso-
propanol as CTA.

0 o  [SalcyCrCil/ PPNCI (1/0.5) !
/ > R-O
o *. A dg-Tol (5 M), 60 °C
CTA, 0-10 equiv.
100 © 200 o 200/n2
. Rct- Conversion[%]” 1404 o1[5]
CTA (equiv.) fime PO | TCAL M, (P) [g mol™ ] Ty [°C]
54,900 (1.04)
[ )
0 2d 89 % | 99 % 26,000 (1.04) N. D.
2d Cieee 48,200 (1.03) :
0 88 % | 99 % 23,200 (1.04) 43 °C
od . . 28,700 (1.02) :
2 78 % | 99 % 13,300 (1.04) 45 °C
od . . 20,100 (1.01) )
4 85 % | 99 % 8,500 (1.05) 42 °C
6 2d 74 % | 99 % 5,100 (1.08) 38°C
8 2d 79 % | 99 % 4,500 (1.08) 29 °C
10 2d 90 % | 99 % 3,500 (1.09) N. D.*

*Soluble in pentane, not isolated.
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Supplementary Figure 45 — GPC traces of the one-pot polymerization of TCAL/PO with
various amounts of CTA.
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Supplementary Figure 46 — DSC thermograms of polymers based on TCA1/PO with varying
amounts of 'PrOH as CTA.
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Supplementary Figure 47 — *H NMR Spectra of crude mixture after thiol-ene reactions. The
relevant alkene region is enlarged (top left).
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Supplementary Figure 48 — GPC traces before and after thiol-ene reactions.
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4.77-4.58 (H3 m, 0.08 H), 4.31-3.71 (H8, H18’, H**F"%"™ 'm 2.09 H), 3.67-3.27 (H*, H%,
HZEMOP ' m 2 23 H), 3.18-2.76 (H°, H™, H'®, m, 3.25 H), 2.72-2.55 (H®, m, 0.90 H), 2.08-
1.77 (H™, m, 2.96 H), 1.76-1.53 (H, H®, m, 1.66 H), 1.41-1.00 (H*, H?, H', H®, HZ, H?*Y%),
0.97-0.59 (H°, m, 7.35 H).
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Supplementary Figure 49 — *H NMR Spectrum of block copolymer.

S 56



11,516
| 1,2,10

21Eniop "8 2023

H 20t 9

LA

1I9Jct 3 23Endgrlp

15 119

19-20 - 21-23 22-23 : Lo.
PJ'J 19320t 3-2 18-20 6-9 9.7 : 05
—— 1 11-10 N i
1513 N I VM2 1.0
15-7 6-7 A O E 19101
a5y X 0
{ \:‘\ i 9-8 20
9-7
15-11 | @ L2.5
3Endgr Endgr| D@w - 6-7
23 api21 agrp . GOI b 6-9 +3.0
4 QO | M1-10]
igjg 5 ) B \ 22-23
b N\ 21-23[40
23Endgrp_21Endgrp 18-20] 45
i \ 1882 |0
19-18°19-18 | N\ 19-20 .
O@O I 19Jct.2(QJct
15_13, 6.0
T T T T T T T 15-\]-1 T T 15-7\
6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Chemical Shift (ppm)
Supplementary Figure 50 — H, H COSY NMR Spectrum of block copolymer.
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Supplementary Figure 51 — *C{*H} NMR Spectrum of polymer obtained from TCA1/PO.
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Supplementary Figure 52 — *H NMR Spectrum for polymer obtained from PO/CA.
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Supplementary Figure 54 — *H NMR Spectrum for polymer obtained from PO/TCA2. The
signals at 6.78 and 2.26 ppm are attributed to residual amounts of mesitylene (< 3%).
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Supplementary Figure 55 — *C{*H} NMR Spectrum for polymer obtained from PO/TCA2.
The signals at 137.6 and 21 ppm are attributed to residual amounts of mesitylene (< 3%).
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Supplementary Figure 56 — *H NMR Spectrum for polymer obtained from PO/SA.
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Supplementary Figure 57 — *C{*H} NMR Spectrum for polymer obtained from PO/SA.
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Supplementary Figure 58 — *H NMR Spectrum for polymer obtained from PO/GA.
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Supplementary Figure 59 — *C{*H} NMR Spectrum for polymer obtained from PO/GA.
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Supplementary Figure 60 — *H NMR Spectrum for polymer obtained from PO/DGA.
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Supplementary Figure 61 — **C{*H} NMR Spectrum for polymer obtained from PO/DGA.
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Supplementary Figure 62 — *H NMR Spectrum for polymer obtained from 2

EHGE/TCAL.
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Supplementary Figure 63 — **C{*H} NMR Spectrum for polymer obtained from 2-

EHGE/TCAL.
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Supplementary Figure 64 — *H NMR Spectrum for polymer obtained from VPO /TCA1. The
signals at 6.78 and 2.26 ppm are attributed to residual amounts of mesitylene (<1%).
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Supplementary Figure 65 — **C{*H} NMR Spectrum for polymer obtained from VPO/TCAL.
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Supplementary Figure 66 — *H NMR Spectrum for polymer obtained from SO/TCAL1.
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Supplementary Figure 67 — **C{*H} NMR Spectrum for polymer obtained from SO/TCAL.
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Supplementary Figure 68 — *H NMR Spectrum for polymer obtained from tBGE/TCA1. The
signals at 6.78 and 2.26 ppm are attributed to residual amounts of mesitylene (ca. 1%).
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Supplementary Figure 69 — *C{*H} NMR Spectrum for polymer obtained from tBGE/TCA1.

S 66



—7.49

726
543
_525
_4.42
_3.54
—3.40
—1.68
—1.34
—1.12

\7.70

1
A\
J 5 R S [P SR SN
o o 0 < - @ DA
N N -~ — o] - < ©
T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

Chemical Shift (ppm)

Supplementary Figure 70 — *H NMR Spectrum for polymer obtained from PA/PO.
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Supplementary Figure 71 — *C{*H} NMR Spectrum for polymer obtained from PA/PO.
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Supplementary Figure 72 — 'H NMR Spectrum for polymer obtained from THPA/PO. The
signals at 6.78 and 2.26 ppm are attributed to residual amounts of mesitylene (ca. 1%).
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Supplementary Figure 73 — *C{*H} NMR Spectrum for polymer obtained from THPA/PO.
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Supplementary Figure 74 — *H NMR Spectrum for polymer obtained from DPA/PO.
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Supplementary Figure 75 — *H NMR Spectrum for polymer obtained from DPA/PO.
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Supplementary Figure 76 — *H NMR Spectrum for polymer obtained from PO/TCA1/DL.
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Supplementary Figure 77 — **C{*H} NMR Spectrum for polymer obtained from PO/TCA1/DL.

S70



Supplementary References

1

Fulmer, G. R., Miller, A. J. M., Sherden, N. H., Gottlieb, H. E., Nudelman, A., Stoltz,
B. M., Bercaw, J. E. & Goldberg, K. I. NMR Chemical Shifts of Trace Impurities:
Common Laboratory Solvents, Organics, and Gases in Deuterated Solvents
Relevant to the Organometallic Chemist. Organometallics 29, 2176-2179, (2010).
Keller, B. O., Sui, J., Young, A. B. & Whittal, R. M. Interferences and contaminants
encountered in modern mass spectrometry. Anal. Chim. Acta 627, 71-81, (2008).
Tong, H., Bell, D., Tabei, K. & Siegel, M. M. Automated data massaging,
interpretation, and e-mailing modules for high throughput open access mass
spectrometry. J. Am. Soc. Mass Spectrom. 10, 1174-1187, (1999).

Antelmann, B., Chisholm, M. H., lyer, S. S., Huffman, J. C., Navarro-Llobet, D.,
Pagel, M., Simonsick, W. J. & Zhong, W. Molecular Design of Single Site Catalyst
Precursors for the Ring-Opening Polymerization of Cyclic Ethers and Esters. 2. Can
Ring-Opening Polymerization of Propylene Oxide Occur by a Cis-Migratory
Mechanism? Macromolecules 34, 3159-3175, (2001).

Fineman, M. & Ross, S. D. Linear method for determining monomer reactivity ratios
in copolymerization. J. Polym. Sci. 5, 259-262, (1950).

Kazemi, N., Duever, T. A. & Penlidis, A. Reactivity Ratio Estimation from Cumulative
Copolymer Composition Data. Macromol. React. Eng. 5, 385-403, (2011).

Quan, S. M., Wei, J. & Diaconescu, P. L. Mechanistic Studies of Redox-Switchable
Copolymerization of Lactide and Cyclohexene Oxide by a Zirconium Complex.
Organometallics 36, 4451-4457, (2017).

S71



