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Figure S1. 13C NMR spectra of (a) poly(MC) and (b) poly(EC) synthesized at 20 °C,

measured in CDClIz at room temperature and 125 MHz.

(@) The polymer sample was synthesized by the reaction of MC (10 mmol) with MTS (1.0 mmol) and
Tf,NSiMes (1.0 mmol) in CH»Cl, (8.7 mL) at 20 °C for 24 h. The monomer conversion was 86.7%.
Number-averaged molecular weight (M») and dispersity (5) were 1,100 g mol~ and 1.61, respectively.
The resonance peaks derived from ketone carbons were observed in the range of 205-220 ppm, in
addition to the resonance peaks derived from ester carbons (165-180 ppm).

(b) The polymer sample was synthesized by the reaction of EC (10 mmol) with MTS (1.0 mmol) and
Tf,NSiMes (1.0 mmol) in CH2Cl; (8.6 mL) at 20 °C for 24 h. The monomer conversion was 95.2%.
Number-averaged molecular weight (Mn) and dispersity (D) were 1,200 g mol™ and 1.56, respectively.
The resonance peaks derived from ketone carbons were observed in the range of 205-220 ppm, in

addition to the resonance peaks derived from ester carbons (165-180 ppm).

These spectrometric results support the presence of cyclic structures generated through a
cyclization reaction, and validity of this kinetic model asserting that main termination
reaction is cyclization.
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Conditions:

(a) [EC], = 2.0 M, [E¥SKA], = 0.0050 M, [TF,NSiEt,], = 0.0050 M
(b) [EC], = 1.5 M, [E®SKA], = 0.0050 M, [Tf,NSiEt,], = 0.0050 M
(¢) [EC], = 2.0 M, [ESKA], = 0.0050 M, [Tf,NSiEt,], = 0.0025 M
(d) [EC], = 1.0 M, [F3SKA], = 0.0025 M, [TF,NSiEt,], = 0.0025 M

Figure S2. Curve fittings for the GTP of EC using Tf.NSiEts/f®SKA at T, (10 °C). The
symbols represent the experimental data, and the lines represent the simulation results. The

experimental data correspond to (a) entries 1-4, (b) entries 5-8, (c) entries 9-12, and (d)
entries 13-16 in Table S1.
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Conditions:

(a) [EC], = 2.0 M, [BuMe2SKA], = 0.0050 M, [Tf,NSi'BuMe,], = 0.0050 M
(b) [EC], = 1.5 M, [BuMe2SKA], = 0.0050 M, [T,NSi'BuMe,], = 0.0050 M
(c) [EC], = 2.0 M, [BuMe2SKA], = 0.0050 M, [T,NSi'BuMe,], = 0.0025 M
(d) [EC], = 1.0 M, [BuMe2SKA], = 0.0025 M, [T,NSi'BuMe,], = 0.0025 M

Figure S3. Curve fittings for the GTP of EC using Tf.NSi'BuMe,/®"™Me2SKA at T, (30 °C).
The symbols represent the experimental data, and the lines represent the simulation results.

The experimental data correspond to (a) entries 37-42, (b) entries 43-46, (c) entries 47-50,
and (d) entries 51-54 in Table S1.



—
Q

) (b)

100 - Q 100 - Q__Q

80 A

40 -

20

X (monomer conv.) [%]
X (monomer conv.) [%]

50 100 150 0 50 100 150
Time [h] Time [h]

(d)

100 - 100 -

p—
)
S

80 -
60 - 60 4

40 40 -

20 -

X (monomer conv.) [%]
o
X (monomer conv.) [%]

0 50 100 150 0 50 100 150
Time [h] Time [h]

Conditions:

(@) [EC]p, =2.0M, [PSKA], = 0.0050 M, [Tf,NSiPrs], = 0.0050 M

(b) [EC], =1.5M, [PSKA],= 0.0050 M, [Tf,NSi'Pr;], = 0.0050 M

(c) [EC], =2.0M, [PSKA]; = 0.0050 M, [Tfu,NSiPry], = 0.0025 M

(d) [EC],=1.0 M, [PSKA], = 0.0025 M, [Tf,NSiPr;], = 0.0025 M

Figure S4. Curve fittings for the GTP of EC using Tf2NSi'Prs/P*SKA at T: (40 °C). The
symbols represent the experimental data, and the lines represent the simulation results. The

experimental data correspond to (a) entries 67—73, (b) entries 74-77, (c) entries 78-81, and
(d) entries 8285 in Table S1.
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Figure S5. Curve fittings for the GTP of EC using Tf.NSiEts/f®SKA at various
temperatures. The conditions are as follows: [EC]o = 2.0 M, [F®SKA]o = 0.0050 M, and
[Tf2NSiEts]o = 0.0050 M. The symbols represent the experimental data, and the lines



represent the simulations. The experimental data correspond to (a) entries 17-20, (b)
entries 21-24, (c) entries 25-28, (d) entries 29-32, and (e) entries 33-36 in Table S1.
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Figure S6. Curve fittings for the GTP of EC using Tf,NSi'BuMe,/®"Me2SK A at various
temperatures. The conditions are as follows: [EC]o = 2.0 M, [®B!"Me2SKA]o = 0.0050 M, and
[Tf2NSi'BuMez]o = 0.0050 M. The symbols represent the experimental data, and the lines
represent the simulation results. The experimental data correspond to (a) entries 55-58, (b)
entries 59-62, and (c) entries 63-66 in Table S1.
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Figure S7. Curve fittings for the GTP of EC using Tf2NSi'Pra/P*SKA at various
temperatures. The conditions are as follows: [EC]o = 2.0M, [P®SKA]o = 0.0050M, and
[Tf2NSi'Prs]o = 0.0050M. The symbols represent the experimental data, and the lines
represent the simulation results. The experimental data correspond to (a) entries 86-91, (b)
entries 92-97, and (c) entries 98-102 in Table S1.
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Figure S8. *H NMR spectrum of E®SKA in CDClIs at room temperature.
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Figure S9. *H NMR spectrum of BUMe2SK A in CDCls3 at room temperature.

10



7.260
3.561

563 —=
9 -
0%

r T T T T T T T T T T T T - T T T
4 13 12 n 10 9 8 7 6 5 4 3 2 1 0 -1 -
f1 (ppm)

Figure S10. *H NMR spectrum of P*SKA in CDCls at room temperature.
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Scheme S1. Generation of a silicon LA catalyst in situ.
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Table S1. Summarized data on the GTP of EC using silicon LA catalysts and SKAs having
various trialkylsilyl moieties?

Entry RIRRSSKA  Tf,NSIR'R?R®  Temperature  [EC]o [FIR2RSSK Ao [TF.NSiIR'R?R®],  Time Conv.® M,© pe
°C M M M h % gmol™® M/ M,
1 EBSKA THNSIEt; 10 2.0 0.0050 0.0050 2 25.6 25,300 112
2 4 46.8 46,000 1.09
3 8 72.7 66,500 1.18
4 16 72.6 67,600 1.18
5 15 0.0050 0.0050 2 36.8 30,000 1.09
6 4 63.6 50,800 1.10
7 8 76.4 60,900 1.18
8 16 78.0 61,300 1.25
9 2.0 0.0050 0.0025 4 27.0 25,200 1.12
10 8 47.6 45,900 1.10
11 24 725 65,400 1.18
12 48 715 66,000 1.18
13 1.0 0.0025 0.0025 2 16.1 17,100 1.18
14 4 274 32,700 1.10
15 12 47.8 54,200 1.20
16 24 47.9 53,500 1.19
17 —40 2.0 0.0050 0.0050 8 7.8 6,800 131
18 24 20.0 20,400 1.20
19 72 53.0 56,300 1.13
20 168 100.0 99,800 1.23
21 -30 2.0 0.0050 0.0050 8 141 12,900 1.23
22 24 375 39,300 1.10
23 72 96.7 90,500 1.19
24 168 100.0 91,100 1.20
25 -20 2.0 0.0050 0.0050 8 23.8 23,600 1.14
26 24 68.6 64,800 1.10
27 48 100.0 94,200 1.19
28 72 100.0 93,800 1.20
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29 -10 2.0 0.0050 0.0050 4 20.8 20,500 1.16
30 8 41.2 40,800 1.08
31 24 99.4 87,800 1.18
32 48 100.0 87,200 117
33 30 2.0 0.0050 0.0050 1 24.0 25,200 113
34 2 38.3 42,600 112
35 4 47.1 50,300 1.18
36 8 46.2 50,300 1.19
37 BUMESKA  TFNSi'BuMe, 30 2.0 0.0050 0.0050 1 23.0 22,300 1.15
38 2 41.8 39,800 117
39 4 70.9 66,100 1.16
40 8 88.6 79,500 1.25
41 16 89.3 79,800 1.23
42 24 88.9 84,700 1.23
43 15 0.0050 0.0050 1 34.0 26,000 111
44 2 63.4 46,800 1.10
45 4 95.9 57,500 121
46 8 96.1 60,800 1.18
47 2.0 0.0050 0.0025 2 23.9 21,800 1.21
48 4 44.7 39,400 112
49 8 735 62,700 117
50 16 86.0 71,600 1.24
51 1.0 0.0025 0.0025 4 47.8 50,900 1.09
52 8 65.2 69,800 1.15
53 16 67.2 62,500 1.24
54 24 65.0 60,800 1.25
55 0 2.0 0.0050 0.0050 8 39.3 40,000 1.20
56 16 69.0 70,600 1.23
57 24 100.0 72,700 1.39
58 48 100.0 82,500 1.39
59 15 2.0 0.0050 0.0050 3 36.1 35,500 113
60 6 67.3 61,800 1.15
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61 12 100.0 85,700 1.23
62 24 100.0 78,400 1.23
63 375 2.0 0.0050 0.0050 1 27.8 22,700 1.35
64 2 48.4 47,400 113
65 4 70.7 66,900 1.20
66 8 72.0 64,700 1.22
67 PESKA TF,NSi'Pry 40 2.0 0.0050 0.0050 2 15.0 13,200 1.25
68 4 26.1 23,300 121
69 8 43.9 37,800 1.20
70 16 72.6 57,200 1.20
71 24 86.2 63,800 1.24
72 48 97.6 67,500 1.29
73 96 100.0 69,900 1.24
74 15 0.0050 0.0050 4 42.8 29,400 1.15
75 8 78.2 50,800 113
76 24 100.0 59,800 1.15
7 48 100.0 59,200 1.16
78 2.0 0.0050 0.0025 8 25.8 22,800 121
79 24 52.8 45,700 1.14
80 48 69.1 53,700 1.18
81 96 85.2 60,300 121
82 1.0 0.0025 0.0025 8 34.6 31,700 117
83 24 71.2 57,100 1.19
84 48 87.7 64,500 1.25
85 72 83.8 61,300 1.26
86 30 2.0 0.0050 0.0050 4 19.3 18,300 1.23
87 8 34.7 34,400 1.16
88 24 97.9 78,700 1.20
89 48 100.0 80,800 121
90 72 100.0 81,400 1.19
91 120 100.0 80,600 121
92 50 2.0 0.0050 0.0050 2 175 15,100 1.26
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93 4 27.0 22,600 1.26

94 8 36.7 28,500 1.29
95 16 41.4 30,400 131
96 24 43.1 30,400 1.35
97 48 44.4 31,700 1.32
98 60 2.0 0.0050 0.0050 1 11.3 9,100 1.25
99 2 14.8 12,000 1.29
100 4 17.7 12,800 1.37
101 8 17.6 13,500 1.36
102 16 17.8 12,800 1.35

& Performed on an aluminum block in an argon atmosphere. The silicon LA catalyst was
generated via the reaction of R¥R2R3SKA and Tf,NTH in situ. CH,Cl, was used as the
reaction solvent for entries 1-66; 1,2-dichloroethane was used as the reaction solvent for
entries 67-102.

b Monomer conversion was calculated from the sum of weights of hexane-insoluble and
hexane-soluble parts.

¢ Number-averaged molecular weight (M) and dispersity (D) were determined using
conventional GPC against PSt standards in CHCIz. Small high-molecular-weight peaks
(>10° g/mol), attributable to polymer aggregation, were present in the case of entries 39—
42, 45, 46, 48-50, 53, 54, and 88-91 (<5%); in the case of entries 60—62 (<20%); and in the
case of entries 55-58 (<30%).
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