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[bookmark: _Toc41315732][bookmark: _Toc68804605][bookmark: _Toc74579375]Fig. S15 GPC curves of the PCLs obtained using various amount of PG initiator. Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, reaction temperature: 160 °C.
[image: ]
[bookmark: _Toc41315733][bookmark: _Toc68804606][bookmark: _Toc74579376]Fig. S16 GPC curves of the PCLs obtained using various amount of GL initiator. Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, reaction temperature: 160 °C.
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[bookmark: _Toc50368951][bookmark: _Toc68804614][bookmark: _Toc74579384]Fig. S23 1H NMR (400 MHz, CDCl3) spectra of the PCL collected at different intervals. Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[GL]0 = 20, Tp = 150 °C. Dash lines denote the monomer signals.
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[bookmark: _Toc50368952][bookmark: _Toc68804615][bookmark: _Toc74579385]Fig. S24 1H NMR (400 MHz, CDCl3) spectra of the PCL collected at different intervals. Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[GL]0 = 20, Tp = 160 °C. Dash lines denote the monomer signals.
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[bookmark: _Toc50368953][bookmark: _Toc68804616][bookmark: _Toc74579386]Fig. S25 1H NMR (400 MHz, CDCl3) spectra of the PCL collected at different intervals. Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[SB]0 = 20, Tp = 160 °C. Dash lines denote the monomer signals.
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[bookmark: _Ref50459440][bookmark: _Toc68804621][bookmark: _Toc74579391]Fig. S30 GPC curves of PCL collected at different intervals. Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[GL]0 = 20, Tp = 160 °C.
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[bookmark: _Toc68804625][bookmark: _Toc74579395]Fig. S33 1H NMR spectrum (400 MHz, CDCl3) of the copolymerization of  CL with glycidol (G) in CDCl3. Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[G]0 = 6 : 4, Tp = 160 °C.
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[bookmark: _Toc68804626][bookmark: _Toc74579396]Fig. S34 1H NMR spectrum (400 MHz, CDCl3) of the copolymerization of  CL with glycidol (G) in CDCl3. Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[G]0 = 5 : 5, Tp = 160 °C.
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[bookmark: _Toc68804627][bookmark: _Toc74579397]Fig. S35 2D NMR spectra (400 MHz, CDCl3) of the copolymerization of  CL with glycidol (G) in CDCl3. Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[G]0 = 6 : 4, Tp = 160 °C.
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[bookmark: _Toc50368960][bookmark: _Toc68804628][bookmark: _Toc74579398]Fig. S36 13C NMR spectra (400 MHz, CDCl3) of the PCL (top) and branched PCL (bottom) obtained from the copolymerization of  CL with glycidol (G). Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[G]0 = 7 : 3, Tp = 160 °C.
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[bookmark: _Toc68804629][bookmark: _Toc74579399]Fig. S37 1H NMR (400 MHz, CDCl3) spectra of the copolymerization of CL with glycidol (G) collected at different intervals. Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, [CL]0/[G]0 = 5/5, Tp = 160 °C.
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[bookmark: _Toc68804630][bookmark: _Toc74579400]Fig. S38 GPC curves of the resultant copolymers obtained from the copolymerization of CL and glycidol (G). Condition: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M), [CL]0 = 9 M, Tp = 160 °C.
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[image: ]
[bookmark: _Toc68804633][bookmark: _Toc74579403]Fig. S40 1H-NMR spectrum of the PCL-TPE-3 produced by PG-PCL-1000 diol.
[image: ]
[bookmark: _Toc68804634][bookmark: _Toc74579404]Fig. S41 1H-NMR spectrum of the TPEE produced by PTMEG-1000 diol.



[image: ]
[bookmark: _Toc68804635][bookmark: _Toc74579405]Fig. S42 1H-NMR spectrum of the PCL-TPU produced by PG-PCL-1000 diol.

[image: ]
[bookmark: _Toc68804636][bookmark: _Toc74579406]Fig. S43 1H-NMR spectrum of the TPU produced by PTMEG-1000 diol.
[image: ]
[bookmark: _Toc68804637][bookmark: _Toc74579407]Fig. S44 FTIR spectra of the TPU and PCL-TPU produced by PTMEG-1000 and PG-PCL-1000 diols, respectively.
[bookmark: _Toc50368961][image: ]
[bookmark: _Toc68804638][bookmark: _Toc74579408]Fig. S45 (a) TGA and (b) DTG curves for TPEE, PCL-TPE-1, and PCL-TPE-3 produced by PTMEG-1000, EG-PCL-1000, and PG-PCL-1000 diols, respectively.
[image: ]
[bookmark: _Toc68804639][bookmark: _Toc74579409]Fig. S46 (a) TGA and (b) DTG curves for TPU and PCL-TPU produced by PTMEG-1000 and PG-PCL-1000 diols, respectively.
[image: ]
[bookmark: _Toc68804640][bookmark: _Toc74579410]Fig. S47 DSC curves for TPEE, PCL-TPE-1, and PCL-TPE-3 produced by PTMEG-1000, EG-PCL-1000, and PG-PCL-1000 diols, respectively: (a) during cooling from melt, (b) during second heating run.
[image: ]
[bookmark: _Toc68804641][bookmark: _Toc74579411]Fig. S48 DSC curves for TPU and PCL-TPU produced by PTMEG-1000 and PG-PCL-1000 diols, respectively during second heating run.
[image: ]
[bookmark: _Toc68804642][bookmark: _Toc74579412]Fig. S49 Stress–strain curves for PCL-TPEs produced by PG-PCL diols with different molecular weights conducted at a crosshead speed of 100 mm min−1 (Table 5).


[bookmark: _Toc68804643][bookmark: _Toc74579413]2. Supplementary Schemes
[bookmark: _Hlk68878663][image: ]
[bookmark: _Toc68804644][bookmark: _Toc74579414]Scheme S1 Proposed mechanism for the copolymerization of CL and glycidol using DMC catalyst.
[image: ]
[bookmark: _Toc68804645][bookmark: _Toc74579415]Scheme S2 Synthesis of PCL-TPEs using PCL diols.
[image: ]
[bookmark: _Toc68804646][bookmark: _Toc74579416]Scheme S3 Synthesis of PCL-TPU using PG-PCL diol.


[bookmark: _Toc68804647][bookmark: _Toc74579417]3. Supplementary tables
[bookmark: _Toc50368962][bookmark: _Toc68804648][bookmark: _Toc74579418][bookmark: _Hlk68878607]Table S1 Results of the batch ROP of CL by DMC catalyst using various amount of PG and BMIMCl (IL)a
	[bookmark: _Hlk50909947]Run
	[bookmark: _Hlk50909956][IL]0/[Zn]0
	[CL]0/[PG]0
	tb
(h)
	xpc
(%)
	GPC

	
	
	
	
	
	Mn
	Ð

	1
	2.5
	100
	12
	17
	3740
	1.05

	2
	2.5
	50
	10
	56
	2500
	1.07

	3
	2.5
	20
	8
	62
	1700
	1.03

	4
	2.5
	10
	8
	91
	1400
	1.11

	5
	2.5
	5
	8
	86
	1100
	1.01

	6
	1.25
	10
	8
	58
	1220
	1.02

	7
	3.0
	10
	8
	61
	1240
	1.01

	8
	4.0
	10 
	8
	58
	1310
	1.02

	9
	5.0
	10
	8
	84
	1470
	1.08

	10
	[IL]0d
	10
	12
	< 3
	–
	–


[bookmark: _Hlk50909998]a Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M); [CL]0 = 9 M; Tp = 160 °C. b Reaction time. c Monomer conversion determined by 1H NMR. d The polymerization was performed in the absence of DMC catalyst.


[bookmark: _Toc50368963][bookmark: _Toc68804649][bookmark: _Toc74579419]Table S2 Results of the batch ROP of CL in IL by DMC catalyst using various amount of GLa
	Run
	ILb
	[CL]0/[GL]0
	tc
(h)
	[bookmark: _Hlk50912242]xpd
(%)
	GPC

	
	
	
	
	
	Mn
	Ð

	1
	BMIMCl
	100
	12
	31
	4050
	1.01

	2
	BMIMCl
	50
	10
	65
	2750
	1.02

	3
	BMIMCl
	20
	8
	89
	2520
	1.07

	4
	BMIMCl
	10
	8
	95
	1730
	1.11

	5
	BMIMCl
	5
	8
	95
	1280
	1.06

	6
	TMAP
	10
	8
	24
	1900
	1.16

	7
	TEAB
	10
	8
	29
	2340
	1.32

	8
	TDAB
	10
	8
	29
	2510
	1.26


a Conditions: DMC-EAA = 10 mg ([Zn]0 = 30 × 10−3 M); [CL]0 = 9 M; Tp = 160 °C. b Ionic liquid: [IL]0/[Zn]0 = 2.5. c Reaction time. d Monomer conversion determined by 1H NMR.
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