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A. Raw data for tables 
 
Table S1: DBU-catalyzed polymerization of trimethylene carbonate: solution vs. ball-milling. 

 
OH

+
O O

O

+

N

N

100 equiv
(100mg)

1 equiv 1 equiv

Solvent 1mL

Ph O

O

O O
H

n

 
 

Entry Solvnet Time(h) Conv (%)b Mn  
(kg/mol)c 

Mw  
(kg/mol)c 

Mw/Mn
 c Condition 

1 
Chloroform 

1 1 - - - 
solution, 

2 24 24 2120 2270 1.07 

3 
THF 

1 <1 - - - 
solution 

4 24 5 - - - 

5 
6 Toluene 1 

24 
<1 - - - 

solution 
23 2660 2950 1.11 

7 
8 CH2Cl2 

1 3 - - - 
solution 

24 43 3990 4200 1.05 

9-1 

Ball Mill 
No-solvent 

0.5 44 3990 4370 1.09 

10mL container 
7mm ball * 3 

30Hz 

9-2 0.5 41 3870 4330 1.12 

10-1 1 70 7130 8020 1.12 

10-2 1 80 7620 8680 1.14 

11-1 2 91 9420 11020 1.17 

11-2 2 95 9030 10130 1.12 
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Table S2: Vibration and ball size effects. 

O O

O

+ OH +
N

N

100 equiv
(100 mg)

1 equiv 1 equiv

Ball-Milling
Ph O O

O

O
H
n

1 h

 

entry Frequency and Ball diameter Conv (%)[c] Mn 
(g/mol)[d] 

Mw 
(g/mol)[d] Mw/Mn 

1-1 
10 Hz, 7 mm x 3 ea 

59 5710 6340 1.11 

1-2 60 5680 6290 1.11 

2-1 
20 Hz, 7 mm x 3 ea 

65 5980 6340 1.09 

2-2 61 6030 6680 1.11 

3-1 
30 Hz, 7 mm x 3 ea 

70 7130 8020 1.12 

3-2 80 7620 8680 1.14 

4-1 
30 Hz, 7 mm x 5 ea 

89 7120 8150 1.14 

4-2 87 6640 7470 1.13 

5-1 
30 Hz, 12 mm x 1 ea 

81 6610 7420 1.12 

5-2 86 6710 7590 1.13 
* Entries 3-1 and 3-2 are from entries 10-1 and 10-2 of Table S1. 
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Table S3. DBU-catalyzed polymerization of trimethylene carbonate at 40 °C. 

OH

+
O O

O

+

N

N

100 equiv
(100mg)

1 equiv 1 equiv

Solvent 1mL

40oC
Ph O

O

O O
H

n

 
 

Entry Solvnet Time(h) Conv (%)b Mn  
(kg/mol)c 

Mw  
(kg/mol)c Mw/Mn

 c Condition 

1 
Chloroform 

1 3 - - - 
solution, 40℃ 

2 24 41 3490 3770 1.08 

3 
THF 

1 <1 - - - 
solution, 40℃ 

4 24 6 - - - 

5 
6 Toluene 

1 <1 - - - 
solution, 40℃ 

24 70 7130 8380 1.17 

7 
8 CH2Cl2 

1 4 - - - 
solution, 40℃ 

24 41 3000 3210 1.07 

9-1 Ball Mill 
No-solvent 

1 70 7130 8020 1.12  

9-2 1 80 7620 8680 1.14  

10-1 Ball Mill 
No-solvent 

2 91 9420 11020 1.17 Final temperature 36.3 oC 

10-2 2 95 9030 10130 1.12 Final temperature 36.1 oC 
* Entries 9 and 10 are from entries 10 and 11 of Table S1. 
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Table S4. TBD catalyzed polymerization of trimethylene carbonate: solution vs. ball-milling. 

 

 

 
OH

+
O O

O

+

N

N

100 equiv
(100mg)

1 equiv 1 equiv

Solvent 1mL

40oC
Ph O

O

O O
H

n
N
H

 
 

Entry Solvnet Time(min) Conv (%)b Mn  
(kg/mol)c 

Mw  
(kg/mol)c Mw/Mn

 c Condition 

1 Toluene 5 99 12300 19970 1.62 Solution 

2 Chloroform 5 96 8650 9810 1.13 Solution 

3 
 

5 86 9330 10530 1.13 Solution 

4 THF 5 76 7710 8750 1.13 solution 

5-1 
Ball-Mill 

5 98 13250 28810 2.17 10mL container 
7mm ball * 3 

30Hz 5-2 5 99 11120 20050 1.80 
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Table S5. PTMC synthesis with a high monomer to initiator ratio. 

 

 
OH

+
O O

O

+

N

N

200 equiv
(200mg)

1 equiv 2 equiv

Ph O

O

O O
H

n

Ball mill

 
 

Entry Solvnet Time(h) Conv (%)b Mn  
(kg/mol)c 

Mw 
(kg/mol)c Mw/Mn

 c Condition 

1-1 Ball mill 
(No solvent) 

3 97 10800 13690 1.27 10mL container 
7mm ball * 3 

30Hz 1-2 3 98 11010 13510 1.23 

2 
Ball mill 

(Toluene 10µL) 
3 86 11940 13090 1.09 

10mL container 
7mm ball * 3 

30Hz 

3 
Ball mill 

(Toluene 20µL) 
3 93 11520 13690 1.19 

10mL container 
7mm ball * 3 

30Hz 

4 
Ball mill 

(THF 20µL) 
3 96 11400 13940 1.22 

10mL container 
7mm ball * 3 

30Hz 
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B. High molecular weight PTMC synthesis and its degradation 

 

Experimental procedure 

 
To the solution of trimethylene carbonate (0.25 g) and benzyl alcohol (0.50 µL) in CHCl3 (0.7 mL),  

TBD (3.3 mg) in CHCl3 (0.5 mL) were added. After 30 min, benzoic acid (10 mg) was added to quench 

the polymerization reaction. The resulting solution was poured into cold methanol (15 mL) to 

precipitate PTMC. The precipitation were repeated twice. The viscous PTMC was dried under vacuum 

(190 mg, Mn = 22900 g/mol, Mw = 33900 g/mol). 

Three 7 mm stainless-steel milling balls were placed in a 10 mL stainless-steel milling container and 

PTMC (0.10 g) was added. The milling vessel was placed in a vibrational ball mill and vibrated (30 Hz).  

After 2 hours, the vessel was opened and an aliquot was taken for the GPC measurement. (Mn = 

8220 g/mol, Mw = 16300 g/mol). 
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C. Example of NMR peak assignment (Table S1, entry 10-1) 
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D. GPC and NMR Spectra of Table 1-4 

 

Table 1, entry 1 
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Table 1, entry 2 
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Table 1, entry 3 
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Table 1, entry 6 
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Table 1, entry 7 
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Table 1, entry 8 
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Table 1, entry 9 (Table S1, entry 9-1) 
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Table 1, entry 10 (Table S1, entry 10-1) 
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Table 1, entry 11 (Table S1, entry 11-1) 
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Table 2, entry 1 (Table S2, entry 1-1) 
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Table 2, entry 2 (Table S2, entry 2-1) 
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Table 2, entry 4 (Table S2, entry 4-1) 
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Table 2, entry 5 (Table S2, entry 5-1) 
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Table 3, entry 1 
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Table 3, entry 2 
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Table 3, entry 3 
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Table 3, entry 4 
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Table 3, entry 5 
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Table 3, entry 6 
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Table 3, entry 7 
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Table 3, entry 8 
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Table 4, entry 1 
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Table 4, entry 2 
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Table 4, entry 3 
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Table 4, entry 4 
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Table 4, entry 5 (Table S4, entry 5-1) 
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Table 5, entry 1 (Table S5, entry 1-1) 
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Table 5, entry 2 
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Table 5, entry 3  
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Table 5, entry 4  
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