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Table S1. Kinetic data for the monitoring of the ROP of rac-BPLH?%""s with various
1/iPrOH (1:1) catalytic systems ([BPLH22P"o/[1]o/[iPrOH]o = 60:1:1; Figure 1).

Table S2: Tacticity and T4 values of PBPLFCs prepared by ROP of different functional
BPL"Cs with FG = CH,0Ph, and CH,SPh, CH2CH,OCH2Ph, CH,OCH_Ph, using the
catalytic systems la—1g/iPrOH.

Table S3: Tacticity of PBPLCs prepared by ROP of different (functional) BPL s with FG =
Me, CH.OPh, CH.SPh, CH.CH2OCH2Ph, CH20OMe, CH2OAIl, CH20Bn, and CO.AIl, CO2Bn,
using the catalytic systems 1la—1g /iPrOH.

Figure S1. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,
5um; 20 °C with a UV detector at 214 nm) of : (left) racemic phenyl glycidyl ether (rac-
GCH20PM - and  (right) 99.97 % enantiopure phenyl glycidyl ether ((S)-G¢Hz°Ph)
(hexane/isopropanol 90/10; 1 mL.min%, 22 bar).

Figure S2. 'H NMR spectrum (400 MHz, CDCls, 23°C) of racemic 2-

((phenylthio)methyl)oxirane (rac-GCH2SP") (*: residual water from the deuterated solvent).

Figure S3. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,
5 um; 20 °C with a UV detector at 214 nm) of : (left) racemic 2-((phenylthio)methyl)oxirane
(rac-GC"?5P") "and (right) 99.87% enantiopure (S)-2-((phenylthio)methyl)oxirane ((S)-GCH25P")
(hexane/isopropanol 99.5/0.5; 0.9 mL.min™%, 23 bar).

Figure S4. 'H NMR spectrum (400 MHz, CDCls, 23°C) of racemic 2-(2-

(benzyloxy)ethyl)oxirane (rac-GCH2CH208BM (x: residual water from the deuterated solvent).

Figure S5. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,
5 um; 20 C with a UV detector at 214 nm) of : (left) 2-(2-(benzyloxy)ethyl)oxirane (rac-
GCH2CH20BM “and (right) of 99.69% enantiopure (R)-2-(2-(benzyloxy)ethyl)oxirane ((R)-

GCH2CH20BM (hexane/isopropanol 99.7/0.3; 1 mL.min~, 25 bar) .

Figure S6. *H NMR spectrum (500 MHz, CDCls, 23 °C) (top) and *C (125 MHz, CDCls,
25 °C) (bottom) of racemic 4-phenyloxymethylene-p-propiolactone (rac-BPLCH20PN) (*:

residual water from the deuterated solvent).



Figure S7. 'H NMR spectrum (400 MHz, CDCls, 25 °C) (top) and *C (100 MHz, CDCls,
25 °C) (bottom) of racemic 4-(phenylthio)methylene-B-propiolactone (rac-BPLCH2SPM),

Figure S8. ESI-MS (ionized by Na*, solvent CH2CIl2/CH3OH (95/5 v:v)) of freshly synthesized
racemic 4-(phenylthio)methylene-B-propiolactone, rac-BPLC"25P" and ESI-MSMS of [M+H]*
m/z 195 with a collision energy of 10 eV. The zoomed region shows the peak for
[(COCH2CH(CH2SCsHs)O)H]-Na* (m/z = 217.0293). The two other fragmentation products
depicted in red correspond to the loss of CH>CO (m/z 149), and to the subsequent loss of CH>

from the latter (m/z 135), or to the loss of CH2CH2CO from the monomer, respectively.

Figure S9. *H NMR spectrum (400 MHz, CDCls, 25 °C) showing the decomposed (2) and the
rearrangement (3) products of rac-BPLH2Ph, Such rearrangements are known for B-lactones:
J. W. Kramer, D. S. Treitler, G. W. Coates, Low Pressure Carbonylation of Epoxides to -
Lactones. Organic Syntheses 2003, 86, 287-297.

Figure S10. 'H NMR spectrum (400 MHz, CDCls, 25 °C) (top) and **C (100 MHz, CDCls,

25 °C) (bottom) of racemic 4-(2-(benzyloxy)ethylene)-B-propiolactone, rac-BPLCH2CH20CH2Ph,

Figure S11. ESI-MS (ionized by Na*, solvent CH3sOH of racemic 4-(2-(benzyloxy)ethylene)-
B-propiolactone, rac-BPLCH2CH20CHPh - 760med regions correspond to the experimental

(middle) and simulated (bottom) spectra.

Figure S12. 'H NMR (500 MHz, CDCls, 25 °C) (top) and J-MOD (125 MHz, CDCls, 25 °C)
(bottom) spectra of isotactic PBPL H2°P" prepared from the ROP of (S)-BPLC"20P" mediated
by complex 1d in the presence of iPrOH and precipitated twice in cold pentane (Table 1, entry
13).

Figure S13. *H NMR (500 MHz, CDCls, 25 °C) (top) and J-MOD (125 MHz, CDCls, 25 °C)
(bottom) spectra of isotactic PBPLCH25P" prepared from the ROP of (S)-BPLCH25P" mediated by
complex 1d in the presence of iPrOH and precipitated twice in cold pentane (Table 1, entry 27)

Figure S14. H (top) and *3C (bottom) NMR spectrum (500 and 125 MHz, CDCls, 25 °C) of
isotactic PBPLCH2CH20CH2Ph pranared from the ROP of (R)-BPLCH2CH20CH2Ph mediated by
complex 1d in the presence of iPrOH and precipitated twice in cold pentane (Table 1, entry
40).



Figure S15. *H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-3C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPLSH29P" precipitated twice

in cold pentane (Table 1, entry 6) (*: residual H-grease).

Figure S16. H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-3C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPLH2SP precipitated twice
in cold pentane(Table 1, entry 26).

Figure S17. *H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-*C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPLCH2CH2OCHPh precipitated
twice in cold pentane(Table 1, entry 33).

Figure S18. (a) Details of *C NMR spectrum (125 MHz, CDCIs) of isotactic
PBPLCH2CH20CH2Ph- (19) 3 blend of isotactic PBPLCH2CH20CH2P g pBp| CH2CH20CH2Ph (Tgple 1,

entries 40,39); (c) Details of **C NMR spectrum of PBPLCH2CH20CH2Ph (Taphe 1 entry 39).

Figure S19. MALDI-ToF MS (DCTB matrix, ionized by Na*) of PBPLCH29Ph precipitated
twice in cold pentane (Table 1, entry 5). Right zoomed regions correspond to the simulated

(top) and experimental (bottom) spectra.

Figure S20. ESI-MS (ionized by Na*, solvent CH3OH/CHCl, (90/10 v:v) of PBPLCHZSPh
(Table 1, entry 24) precipitated twice in cold pentane; right zoom spectra are theoretical data

(top) vs. experimental (bottom).

Figure S21. MALDI-ToF MS (DCTB matrix, ionized by Na') of PBPLCH2CH20CHzPh
precipitated twice in cold pentane (Table 1, entry 34). Zoomed regions correspond to the

simulated (top) and experimental (bottom) spectra.

Figure S22. TGA thermograms of syndiotactic PBPLSH?P" (top-left) (Table 1, entry 7);
syndiotactic PBPLSH?SPh (top-right) (Table 1, entry 22); syndiotactic PBPLCH2CH20CH2Ph
(bottom-left) (Table 1, entry 38); and (bottom right) for PBPLM® (Mnnmr = 7900 g mol™ Py =
1.04; P, = 0.84) prepared by ROP as previously reported (A. Amgoune, C. M. Thomas, S.
llinca, T. Roisnel and J.-F. Carpentier, Angew. Chem. Int. Ed. 2006, 45, 2782 —2784).

Figure S23. DSC thermogram (heating rate of 10 °Cmin-?, second heating cycle, from —80 to
200 °C) of: (left) syndiotactic PBPLCH2°P" (P, 0.75) synthesized by ROP of rac-BPLCH20P with
Y{ONNO®"?}/(iPrOH) (Table 1, entry 4); (right) syndiotactic PBPL 2" (P, 0.83) synthesized
by ROP of rac-BPLC"2°P" with Y{ONNO®"?}/(iPrOH) (Table 1, entry 12).



Figure S24. DSC thermogram (heating rate of 10 °C min!, second heating cycle —80 to
200 °C) of: (left) syndiotactic PBPL H?SP" (P, 0.76) synthesized by ROP of rac-BPLC"2SP" with
Y{ONNOM¢?}/(iPrOH) (Table 1, entry 15); (right) syndiotactic PBPLCHZPh (P, 0.86)
synthesized by ROP of rac-BPLCH2SPh with Y{ONNO™®"?}/(iPrOH) (Table 1, entry 21).

Figure S25. DSC thermogram (heating rate of 10 °Cmin?, second heating cycle —60 to
200 °C) of : (left) syndiotactic PBPLCH2CH20CHPh (p. () 86) synthesized by ROP of rac-
BPLCH2CH20CHZPh \yjth  Y{ONNO®“™2}/(iPrOH) (Table 1, entry 36); (right) atactic
PBPLCH2CH20CH2Ph (P (0 49) synthesized by ROP of rac-BPLCHZCH20CHPh — yjth
Y{ONNOC®"?}/(iPrOH) (Table 1, entry 31).



Table S1. Kinetic data for the monitoring of the ROP of rac-BPL"?2""s with various 1/iPrOH
(1:1) catalytic systems ([BPLCH22PMo/[1]0/[iPrOH]o = 60:1:1; Figure 1).

BP|_CH2zPh Time Conv. |n([BPLCHZZPh]o/[BPLCHZZPh]t) M theo MnnMR Mhnsec P
Catalyst 1 (h) (%) (g.mol™)  (g.mol™) (g.mol™)
0 0 0 0 0 0 -
TagEngfzr;tprhy Yo 19 0.21 3000 2500 3500 1.09
{ONNOI 4 38 0.48 4100 3000 4300 1.10
7 48 0.65 5 100 5000 5200 1.3
le 50 54 : 5 800 5400 6200 1.15
0 0 0 0 0 0 -
Tablel,entry2 025 20 0.22 2 200 2000 2600 1.11
BPp|_CH2oPh 050 40 0.51 4 300 5700 5100 1.1
{ONNO}Ve2 117 64 1.03 6 900 6900 8200 1.3
la 217 83 1.78 8 900 8000 10400 1.3
417 95 3.22 10200 10000 11100 1.13
Table 1, entry 11 0 0 0 0 0 0 -
B CH2oPh 014 100 4.61 10700 10000 12200 1.12
{ONNﬁ}Cumylz 05 100 i 10700 10000 12200 1.15
Table 1, entry 6 0 0 0 0 0 0 -
B CH2oPh 014 100 4.61 10700 10600 12200 1.11
{ONTS)}IB”Z 025 100 ; 10700 10600 12200 1.14
0 0 0 0 0 0 -
Tab;it’cigﬁ' 18 o 12 0.13 1500 1300 1600 1.8
TONNOJ2 48 21 0.24 2 500 2400 2600 1.12
60 28 0.33 3300 3200 3600 1.14
e 9 48 ; 5 700 5100 6400 1.17
0 0 0 0 0 0 -
Table 1, entry15 025 10 0.11 1200 1100 1500 1.13
BP|_CHzsPh 05 20 0.22 2 400 2400 3200 1.14
{ONNOVe2 2 55 0.80 6 400 6300 8900 1.16
1a 4 88 2.12 10400 10200 12500 1.18
8 99 4.61 11600 11300 13900 1.21
Table 1, entry 25 0 0 0 0 0 0 -
BP|_CHzsPh 017 100 4.61 11700 11300 12700 1.08
{ONNg}cumym 1 100 : 11700 11300 13300 1.12
0 0 0 0 0 0 -
Tabled,entry20 447 499 4.61 15600 15200 16200 1.07
BPLCHZSPh
{ONTS}tBuz 1 100 4.61 15600 15200 17900 1.15



BPLCH2zPh Time Conv. M theo Mnnmr Mn,sec
(g.molY) (g.mol™) (g.mol™?)

| n([BP LCHZZPh]O/[BP LCHZZPh]t)

M

Catalyst 1 (h) (%)

14000 -
12000 -
10000 f
8000 -

6000 -

PBPLCHZ0Ph B (g mol)

4000 -

2000 -

0 ¥ T T T T T T T T T T T T T T T T T T T 1
0 20 40 60 80 100

rac-BPLH20Ph Cony (%)

Table 1 Entry 2: Variation of Myxvr B, Mnsec @, and Mnneo (solid line) values of PBPLH2OPhg
synthesized from the ROP of rac-BPL"?°"hs mediated by 1a/(iPrOH) (1:1) catalytic system as a
function of the monomer conversion.
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Table 1 Entry 15: Variation of Myuvr B, My,sec @, and M theo (solid line) values of PBPL®25P"s
synthesized from the ROP of rac-BPL™?"'s mediated by 1a/(iPrOH) (1:1) catalytic system as a
function of the monomer conversion .
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Table S1 Entry 1: Variation of Monwvr B, Mysec @, and M neo (solid line) values of PBPLEH2CH2OCH2Phg
synthesized from the ROP of rac-BPLH2cH20CH2Phg mediated by 1a/(iPrOH) (1:1) catalytic system as a

function of the monomer conversion.



Table S2: Tacticity and Tq4 values of PBPLCs prepared by ROP of different functional BPL"®s with

FG = CH20Ph, and CH:SPh, CH>CH,OCH:Ph, CH>OCH.Ph, using the catalytic systems
la-1g/iPrOH.
BPLF® Oﬂvo Oﬂvs Oﬂmo O\]:obo
Cat.
Syndiotactic Syndiotactic Atactic Atactic *
la,b Pr=0.76-0.79 Pr=0.74-0.76 Pr=0.49-0.52 Pr=0.50
Ty=30°C Tg=8,9°C Ty=-11°C Tg=-6°C
Syndiotactic Syndiotactic Atactic Isotactic *
lc P =0.75-0.77 P, =0.73-0.74 P = 0.49 P =0.10
Tg=21,22°C Tg=9°C Tg=-13°C Tg=-1°C
Syndiotactic Syndiotactic Syndiotactic Syndiotactic *
1d-1g - =0.81-0.87 - = 0.83-0.87 r=0.77-0.86 = 0.85-0.90
Tqg=36-40 °C Tg=12-14°C Tg=-8--13°C Tg=0°C

* (a) Ligny, R.; Hanninen, M. M.; Guillaume, S. M.; Carpentier, J. F. Angew. Chem. Int. Ed. 2017, 56 (35),
10388-10393; (b) Ligny, R.; Hanninen, M. M.; Guillaume, S. M.; Carpentier, J.-F., Chem. Commun. 2018, 54

(58), 8024-8031.



Table S3: Tacticity of PBPLCs prepared by ROP of different (functional) BPL s with FG =
Me, CH2OPh, CH,SPh, CH2,CH20CH2Ph, CH20OMe, CH20AIl, CH20Bn, and CO2AIl, CO2Bn,
using the catalytic systems 1a—1g /iPrOH.

o]
o]
0 ON-© omo\/ SN)
0
BPLF® E&L mx Or n'/\OBn h}ro\R
Bp|Me BPLCH2°P"’SP*‘(> BP | CH20Me/All/Bn BPLCH2CH20CH2Ph ¢
Cat BPLCO2AII/Bn
ded Syndiotactic I Syndiotactic Syndiotactic * Syndiotactic Syndiotactic ¥
Crowde
P,=0.70-0.96 | P,=0.81-0.87 | P,=0.78-0.90 | P,=0.77-0.86 | P,=0.68-0.87
Atactic § Syndiotactic Atactic * Atactic Syndiotactic
Non-crowded
P, =0.56 P,=0.74-0.79 | P,=0.49-051 | P,=0.49-0.52 | P, =0.92—>0.95
Halogenated Atactic I Syndiotactic Isotactic * Atactic Syndiotactic
non-crowded | P,=0.42-0.45 | P,=0.73-0.77 | P,=<0.05-0.12 Pr=0.49 P, =0.91->0.98

1 () Chapurina, Y.; Klitzke, J.; Casagrande Ode, L., Jr.; Awada, M.; Dorcet, V.; Kirillov, E.; Carpentier,
J. F. Dalton Trans 2014, 43 (38), 14322-14333; (b) Bouyahyi, M.; Ajellal, N.; Kirillov, E.; Thomas, C. M.;
Carpentier, J.-F. Chem. —Eur. J., 2011, 17, 1872-1883; (c) Amgoune, A.; Thomas, C. M; llinca, S.; Roisnel,
T.; Carpentier, J.-F. Angew. Chem. Int. Ed. 2006, 118 (17), 2848-2850.
* (a) Ligny, R.; Hanninen, M. M.; Guillaume, S. M.; Carpentier, J. F. Angew. Chem. Int. Ed. 2017, 56 (35),
10388-10393; (b) Ligny, R.; Hanninen, M. M.; Guillaume, S. M.; Carpentier, J.-F. Chem. Commun. 2018,
54 (58), 8024-8031; (c) Ligny, R.; Guillaume, S. M.; Carpentier, J. F., Chem. —Eur. J., 2019, 25, 6412-

6424.

T (a) Jaffredo, C. G.; Chapurina, Y.; Kirillov, E.; Carpentier, J. F.; Guillaume, S. M. Chem. — Eur. J., 2016,
22 (22), 7629-7641; (b) Jaffredo, C. G.; Chapurina, Y.; Guillaume, S. M.; Carpentier, J. F. Angew Chem.

Int. Ed. 2014, 53 (10), 2687-2691.
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Figure S1. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,
5um; 20 °C with a UV detector at 214 nm) of : (left) racemic phenyl glycidyl ether (rac-
GCH20PM - and  (right) 99.97 % enantiopure phenyl glycidyl ether ((S)-G¢HOPM)
(hexane/isopropanol 90/10; 1 mL.min%, 22 bar).
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Figure S2. 'H NMR spectrum (400 MHz, CDCls, 23°C) of racemic 2-

((phenylthio)methyl)oxirane (rac-G¢H2SP") (*: residual water from the deuterated solvent).

11



Absorbance [mAU]

T
o

nN
o
i

o
o
N

~
@
I

o
o
I

[
@

204

11-18.922

12-20877

0.0

T
30.0
Time [min]

2000

15004

[mAU]

- ]
2 1000
® 4

Absorb

500

\1-18.472

-500

|2-20.225
L

0.0

4

0.0 200
Time [min]

Figure S3. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,

5 um; 20 °C with a UV detector at 214 nm) of : (left) racemic 2-((phenylthio)methyl)oxirane
(rac-GC"25P") "and (right) 99.87% enantiopure (S)-2-((phenylthio)methyl)oxirane ((S)-GCH2SP")
(hexane/isopropanol 99.5/0.5; 0.9 mL.min™%, 23 bar).
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Figure S4. M NMR spectrum (400 MHz, CDCl;, 23°C) of racemic 2-(2-

(benzyloxy)ethyl)oxirane (rac-GCH2CH208Bn (x: residual water from the deuterated solvent).
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Figure S5. Chiral HPLC chromatogram (column Chiralcel-OD DAICEL; 250 mm x 4.6 mm,
5 um; 20 C with a UV detector at 214 nm) of : (left) 2-(2-(benzyloxy)ethyl)oxirane (rac-
GCH2CH20BM “and (right) of 99.69% enantiopure (R)-2-(2-(benzyloxy)ethyl)oxirane ((R)-

GCH2CH20BM (hexane/isopropanol 99.7/0.3; 1 mL.min™%, 25 bar) .
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Figure S6. *H NMR spectrum (500 MHz, CDCls, 23 °C) (top) and *C (125 MHz, CDCls,
25 °C) (bottom) of racemic 4-phenyloxymethylene-p-propiolactone (rac-BPLCH2OPh) (x:

residual water from the deuterated solvent).
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Figure S7. *H NMR spectrum (400 MHz, CDCls, 25 °C) (top) and *C (100 MHz, CDCls,
25 °C) (bottom) of racemic 4-(phenylthio)methylene-B-propiolactone (rac-BPLCH2SPM),
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Chemical Formula: CgH,S™* Chemical Formula: CgHgS™
Molecular Weight: 135.20  Molecular Weight: 149.23

[M-HCO,H+H]*
(Co Hg S)H

[M+Na]*
149.0419

100 (Cio Hip Oz S) Na

9 100 217.0293 [M+Na]* (C1o Hip O, S) Na

80| 195.0474 tog
] +
60— Na

o =~
g O

Relative Abundance
o
o
[

i 149.0420
\\\l\\‘|||t|||\‘\\‘1\\|

100 150 200 250
45 m/z

40 [M-CH,CO,H+H]*
35 (CsHs S)H

20 135.0262

Relative Abundance
(4.
o
o

M+H]*
15 1470263 177.0369 (CypHiq O, S)H

10 85.0284 116.0620 195.0474
115.0542
109.0107 ” 134.0184 153.0368 ‘
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m/z

Figure S8. ESI-MS (ionized by Na*, solvent CH2CI2/CH3sOH (95/5 v:v)) of freshly synthesized
racemic 4-(phenylthio)methylene-B-propiolactone, rac-BPLC"25P" and ESI-MSMS of [M+H]*
m/z 195 with a collision energy of 10 eV. The zoomed region shows the peak for
[(COCH2CH(CH2SCsHs)O)H]-Na* (m/z = 217.0293). The two other fragmentation products
depicted in red correspond to the loss of CH2CO (m/z 149), and to the subsequent loss of CH>

from the latter (m/z 135), or to the loss of CH2CH2CO from the monomer, respectively.
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Figure S9. *H NMR spectrum (400 MHz, CDCls, 25 °C) showing the decomposed (2) and the

rearrangement (3) products of rac-BPLC"25"" Such rearrangements are known for B-lactones:

J. W. Kramer, D. S. Treitler, G. W. Coates, Low Pressure Carbonylation of Epoxides to -

Lactones. Organic Syntheses 2003, 86, 287-297.
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Figure S10. 'H NMR spectrum (400 MHz, CDCls, 25 °C) (top) and **C (100 MHz, CDCls,

25 °C) (bottom) of racemic 4-(2-(benzyloxy)ethylene)-B-propiolactone, rac-BPLCH2CH20CHZPh,
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entry 13), * residual water.
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Figure S15. *H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-*C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPL H29P" precipitated twice
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Figure S16. *H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-*C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPLCH2SP precipitated twice
in cold pentane(Table 1, entry 26).
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Figure S17. *H-'H COSY NMR spectrum (500 MHz, CDCls, 25 °C) (top) and *H-3C HMBC
(500 MHz, 125 MHz, CDCls, 25 °C) (bottom) of syndiotactic PBPLCH2CH2OCHPh precipitated
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(a) I'SO_PBPLCHzCHzOCHzPh

A < Jig JLCS JML o 4
/ Name: M1
3 g From: 38.947 ppm
(b) iso-PBPLCHICH20CHPh 1. pBp| CHCHI0CH2Ph (509 + 50%) e o
#ppm  Height Width(Hz) L/G Area
1 39.155 972.07 5.3 0.28 16304.169
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Figure S18. (a) Details of ¥C NMR spectrum (125 MHz, CDCls) of isotactic
PBPLCH2CH20CH2Ph. (13) 3 plend of isotactic PBPLCH2CH20CH2Ph g pBp| CH2CH20CH2Ph (Tgpe 1,
entries 40,39); (c) Details of 3C NMR spectrum of PBPLCH2CH20CH2Ph (Taple 1, entry 39). The
P, values of PBPLCH2CH20CH2Ph s then typically determined from the area fitting (or integration)
values obtained from the NMR MestReNova software of the deconvoluted signals (labelled 1
and 2) corresponding to the racemic (r) and meso (m) diads, according to the equation: P, =
(Pr(C3) + P(Cs) + P(C4)) / 3, with P(Cx) = Area 1/ (Area 1 + Area 2) and Cx = corresponding

carbon atom labeling.
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Figure S19. MALDI-ToF MS (DCTB matrix, ionized by Na*) of PBPL®H?9P" precipitated
twice in cold pentane (Table 1, entry 5). Right zoomed regions correspond to the simulated

(top) and experimental (bottom) spectra.
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Figure S20. ESI-MS (ionized by Na*, solvent CHsOH/CH,Cl> (90/10 v:v) of PBPLCH2SPh

(Table 1, entry 24) precipitated twice in cold pentane; right zoom spectra are theoretical data

(top) vs. experimental (bottom).
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Figure S21. MALDI-ToF MS (DCTB matrix, ionized by Na*) of PBPLCH2CH20CHzPh

precipitated twice in cold pentane (Table 1, entry 34). Zoomed regions correspond to the
simulated (top) and experimental (bottom) spectra.
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Figure S22. TGA thermograms of syndiotactic PBPLCH29P" (top-left) (Table 1, entry 7);
syndiotactic PBPLCH2SPh (top-right) (Table 1, entry 22); syndiotactic PBPLCH2CH20CH2Ph
(bottom-left) (Table 1, entry 38); and (bottom right) for PBPLM® (Mnnmr = 7900 g mol™ Py =
1.04; Pr= 0.84) prepared by ROP as previously reported (A. Amgoune, C. M. Thomas, S.
llinca, T. Roisnel and J.-F. Carpentier, Angew. Chem. Int. Ed. 2006, 45, 2782 —2784).
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Figure S23. DSC thermogram (heating rate of 10 °Cmin-?, second heating cycle, from —80 to
200 °C) of: (top) syndiotactic PBPL®H2°P" (P, 0.75) synthesized by ROP of rac-BPLCH20P with
Y{ONNO®"}/(iPrOH) (Table 1, entry 4) - The spikes observed (ca 160° C, 190° C) arise from
the cooling that sometimes occur upon filling in the liquid nitrogen fluid required to cool down
the temperature; (bottom) syndiotactic PBPLC"2CP" (P, 0.83) synthesized by ROP of rac-
BPLCH29Ph with Y{ONNO®"}/(iPrOH) (Table 1, entry 12).
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Figure S24. DSC thermogram (heating rate of 10 °C min~!, second heating cycle —80 to
200 °C) of: (top) syndiotactic PBPLC"25P" (P, 0.76) synthesized by ROP of rac-BPLC"2SP" with
Y{ONNOM¢2}/(iPrOH) (Table 1, entry 15); (bottom) syndiotactic PBPLHZPh (P, 0.86)
synthesized by ROP of rac-BPLCH25P" with Y{ONNO™®"2}/(iPrOH) (Table 1, entry 21).
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Figure S25. DSC thermogram (heating rate of 10 °Cmin-!, second heating cycle —60 to
200 °C) of : (top) syndiotactic PBPLCH2CH20CH2Ph (b 86) synthesized by ROP of rac-
BPLCH2CH20CH2Ph ypith Y {ONNO“™2}/(iPrOH) (Table 1, entry 36); (bottom) atactic
PBPLCH2CH20CH2Ph — (p 0 49) synthesized by ROP of rac-BPLCHZCH20CHPh it
Y{ONNO®?}/(iPrOH) (Table 1, entry 31).
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