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Figure S1. '"H-'H COSY NMR spectra of Sample 1 in Table 1 in CDCl; (A) and
enlarged spectra (B).
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Figure S2. 'H-13C HSQC NMR spectra of Sample 4 in Table 1 in CDCl; (A) and
enlarged spectra (B-E).
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Figure S3. Plot of (R-R/p) versus (R?/p) for the copolymerization of BL with CO and
the linearly fitting whose intercept is r; [0.11, CO] and slope is —1, [0.30, BL] by the
Fineman-Ross method.
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Figure S4. SEC traces of PBC copolymers in Table S1 (A) and enlarged graph (B).
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Figure S6. DSC curves of Sample 22 in Table S2.
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Figure S7. MALDI-ToF mass spectra of cyclic copolymer (Sample 26 in Table S2, A)

the corresponding mass values.
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Figure S8. MALDI-ToF mass spectra of linear copolymer (Sample 2 in Table 1, A)

with the corresponding mass values and structures (B).
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Figure S9. 'H-'H COSY NMR spectra of Sample 1 in Table 1 in CDCI; after TFA
treatment.
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Figure S10. '"H NMR spectra of PBC (Sample 1 in Table 1) after TFA treatment.

Molar ratio of BL:CO repeating units in the copolymer is calculated by
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Figure S11. '"H NMR spectra of CO with (green) and without (red) Sc(OTf); (A) and
the enlarged spectra (B).
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Figure S12. 'H NMR spectra of PBC terminated by isopropanol (A), with TFA
treatment then (B).
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Figure S13. '"H-'H COSY NMR spectra of PBC terminated by isopropanol.
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Figure S14. SEC traces of copolymers in Table S3.
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Figure S15. DFT calculated energy profiles of the copolymerization of CO and BL
with TSs under tight criteria of wB97XD/6-311++G(d,p). AAG; = 1.36 kcal/mol,
AAG;=1.00 kcal/mol.
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Figure S16. 'H NMR spectra of PBC-MI and integrals in DMSO-d6. The other
signals (black) are assigned in Figure 1A. Modification ratio of MI is calculated as
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Table S1. Kinetic study of CO with BL. ¢

Conv (%) ° BLmol% M 4e¢ Myspc?
Sample Time (h) ) sec?
BL CcO in polymer? (kDa) (kDa)
12 1 5 16 50 3.8 4.0 1.3
13 3 9 28 50 6.7 6.2 1.3
14 8.2 16 47 53 11.4 10.2 1.3
15 11.7 22 60 53 15.0 13.4 1.3
16 18.7 33 88 53 222 20.0 1.5
17 21.7 36 98 53 25.2 26.7 1.6
18 32.7 38 98 53 25.2 36.8 1.7
19 34.7 36 98 53 25.2 37.9 1.7
20 47.7 38 98 53 25.2 48.9 1.7
21 72 38 98 53 25.2 54.0 1.8
@ All the polymerizations were conducted in bulk at 80 °C with the feed ratio of [Sc]/[BL])/[CO]=1/300/100. ®
Determined by H NMR spectroscopy. ¢ Calculated according to
[CO] [BL]
. theo = —— X Conv.(CO) X 155 + —— X Conv.(BL) X
[Sc] [Sc] 86. ¢ My sec and Dggc were determined by SEC.

Table S2. Cyclization of CO with BL. ¢

Time Conv (%) M, heo © M, sec?
Sample Dspc ¢

(h) BL CO kDa kDa

22 19¢ 35 88 13.6 18.7 1.4

23 19+24/ 35 90 13.7 14.9 1.5

24 19+24¢ 39 95 14.7 20.6 1.5

25 6x24" 39 98 15.1 36.1 1.8

26 41+241 25 80 3.7 33 1.4

@ Samples 22~25 were synthesized in bulk at 80 °C with the feed ratio Sc/BL/CO = 1/150/66. ® Determined by 'H

[co] [BL]

=——X Conv.(CO) X 155 + —— X Conv.(BL) X
. .th
NMR spectroscopy. ¢ Calculated according to: o Sc] [Sc]

86. 4
M, sec and Pgge were determined by SEC. ¢ Terminated after 19 h. / Dissolved in 100 mL dry dichloromethane
after 19 h and stirred for another 24 h at room temperature. € Terminated after 43 h. " Terminated after 6 days. ¢&"
Used as controls. ¢ Sample 26 was synthesized with the feed ratio Sc/BL/CO = 1/60/20. The polymerization
solution was dissolved in 100 mL dry dichloromethane after 41 h in bulk at 60 °C and stirred for another 24 h at

room temperature.
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Table S3. Copolymerization of CO with BL with TBP as cationic trapper. ¢

Sample Time TBP Conv (%) * Maneo®  Miysec? D
(h) BL CO kDa kDa
26 14 - 12 43 4.2 4.4 1.3
+4 - 17 53 5.2 5.6 1.4
27 14 12 44 4.2 4.7 1.4
+4 40 eq TBP¢ 13 44 43 4.9 1.4
14 13 45 4.4 4.9 1.3
” +4 40 eq TBP/ 14 45 4.4 5.1 1.3
+0.1 CO & BL¢ 7 20 4.2 5.1 1.3
+11 CO & BL" 7 21 43 5.1 1.3
@ All the polymerizations were conducted in bulk at 60 °C with the feed ratio Sc(OTf)s/BL/CO=1:100:25. »
Determined by 'H NMR spectroscopy. ¢ Calculated according to:
[co] [BL]
ntheo = —— X Conv.(CO) X 155 + —— X Conv.(BL) X
[Sc] [Sc] 86. ¢ M, sic and Dsgc were determined by SEC. € 40

eq. TBP related to the amount of Sc¢(OTf); was added after polymerization for 14 h and reacted for another 4 h./40
eq. TBP related to the amount of Sc(OTf); was added after polymerization for 14 h and reacted for another 4 h, €
then another 50 eq CO and 100 eq. BL was added, and " reacted for 11 h.
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