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Figure S1. Aluminium and zinc amidates I to IV.S1-S4

Figure S2. The molecular structure of {Zr[NHC(Me)NMe2]2}2L·7.25MeCN including solvent 

of crystallisation.



Figure S3. 1H NMR spectrum (400 MHz, 298 K) of 1·7.25MeCN in CD3CN. Assignments 

include overlapping multiplets between 7.45 – 5.90 ppm (arylH, 16H, See Fig. S4), 5.78 – 3.00 

(endo and exo-CH2, 16H, see Fig. S4 and S5), 2.63 (bs, 24H, Me2N), 2.06 (s, 21.75H, MeCN), 

1.71 (bs, 12H, MeN), 1.28 – 0.64 (multiple* s, 72H, Me3C). * The number of singlets indicates 

conformational flexibity in solution.
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Figure S4. Expanded region 1.95 to 0.60 ppm of the 1H NMR spectrum of 1·7.25MeCN.
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Figure S5. Expanded region 7.45 to 3.85 ppm of the 1H NMR spectrum of 1·7.25MeCN.

 (t
ho

us
an

dt
hs

)
-1

.0
0

1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

7.
0

8.
0

9.
0

10
.0

11
.0

12
.0

13
.0

14
.0

X : parts per Million : Proton

3.4 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 2.2 2.1

3.
38

0

3.
34

5

3.
32

2

3.
29

0

3.
24

1

3.
20

0

3.
16

7

3.
14

6

3.
11

8
3.

10
2

3.
06

9
3.

06
0

3.
03

9
3.

03
0

3.
01

3
3.

00
5

2.
99

9

2.
93

1

2.
90

9

2.
87

7

2.
85

3
2.

84
1

2.
80

1

2.
75

9
2.

74
4

2.
71

8
2.

69
9

2.
68

5

2.
62

9

2.
52

1

2.
49

0

2.
46

1

2.
43

4

2.
34

9

2.
31

5
2.

30
4

2.
27

8
2.

26
9

2.
26

3
2.

24
7

2.
23

5
2.

21
9

2.
21

0
2.

20
3

2.
16

8
2.

14
7

2.
13

7
2.

11
1

2.
10

0
2.

08
9

54
.6

7

41
.6

7

32
.4

9

27
.4

7

25
.4

8

21
.3

4

19
.1

6

16
.8

5

15
.4

6

11
.8

3

8.
87

6.
79

6.
69

5.
54

5.
26

4.
18

3.
95

3.
88

2.
95

2.
64

2.
52

2.
23

2.
19

2.
07

2.
07

2.
00

1.
88

1.
63

1.
55

1.
49

1.
41 1.

50

1.
35

1.
30

1.
29

1.
27

1.
19

1.
19

1.
18

1.
16

1.
10

1.
10

1.
04

1.
00

0.
97

0.
97

0.
89

0.
85

0.
78

0.
76

0.
72

0.
72

0.
71

0.
70

0.
65

0.
57

0.
57

0.
53

0.
52

0.
51

0.
27

0.
24

0.
23

0.
22

0.
21

0.
20

-5
9.

29
m

-6
.6

0

Figure S6. Expanded region 3.40 to 2.10 ppm of the 1H NMR spectrum of 1·7.25MeCN.

1H NMR spectra and kinetics for the -CL runs using 1:

Table S1: Conversion data for PCL using 1:



Figure S7. PCL kinetics using 1 at t = 15 mins:

Figure S8. PCL kinetics using 1 at t = 30 mins:

Figure S9. PCL kinetics using 1 at t = 45 mins:



Figure S10. PCL kinetics using 1 at t = 60 mins:

Figure S11. PCL kinetics using 1 at t = 75 mins:



Figure S12. PCL kinetics using 1 at t = 90 mins:

Figure S13. PCL kinetics using 1 at t = 105 mins:



Figure S14. PCL kinetics using 1 at t = 120 mins:

Figure S15. PCL kinetics using 1 at t = 135 mins:



Figure S16. Kinetics graph for PCL using 1.

For [Zr(NMe2)4]

Table S2. Conversion data for PCL using [Zr(NMe2)4]:



Figure S17. Kinetics graph for PCL using [Zr(NMe2)4].

For LH8:

Table S3. Conversion data for PCL using LH8:



Figure S18. Kinetics graph for PCL using LH8.

Individual 1H NMR spectra and kinetics for the -VL runs

For 1:

Table S4. Conversion data for PVL using 1.

Figure S19. PVL kinetics using 1 at t = 1h:



Figure S20. PVL kinetics using 1 at t = 2h:

Figure S21. PVL kinetics using 1 at t = 3h:



Figure S22. PVL kinetics using 1 at t = 4h:

Figure S23. PVL kinetics using 1 at t = 5h:



Figure S24. PVL kinetics using 1 at t = 6h:



Figure S25. PVL kinetics graph using 1.

For [Zr(NMe2)4}:

Table S5. Conversion data for PVL using [Zr(NMe2)4].

Figure S26. PVL kinetics graph using [Zr(NMe2)]4.

For LH8:

Table 6. Conversion data for PVL using LH8.



Figure S27. Kinetics graph for PVL using LH8.
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Figure S28. MALDI-ToF spectrum of PVL using LH8 (entry 9, Table 1). Present are a family 
of linear polymers with HO/H end groups as sodium adducts, e.g. for n = 25, calc. = 2544, 
obsv. = 2543.7 and cyclic polymers as sodium adducts, e.g. for n = 27, calc. = 2726.2, obsv. 
= 2723.8.
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Figure S29. GPC trace for PCL using 1 as a melt (entry 3, Table 1).

Peak 1
Ret Vol (mL) 7.821
Mn (Da) 4,082
Mw (Da) 4,991
Mz (Da) -10791
Mp (Da) 27,291
Mw/Mn 1.223

Zr8_VL_melt_500to1to4



Figure S30. GPC trace for PVL using 1 as a melt (entry 8, Table 1)
Peak 1
Ret Vol (mL) 5.629
Mn (Da) 41,102
Mw (Da) 49,787
Mz (Da) -1651863
Mp (Da) 2.672 e 6
Mw/Mn 1.211

calix8_CL_melt



Figure S31. GPC trace for PCL using LH8 as a melt (entry 4, Table 1).

Peak 1 2 3
Ret Vol (mL) 7.950 10.241 11.288
Mn (Da) 6,066 456 205
Mw (Da) 6,677 490 210
Mz (Da) 7,498 524 215
Mp (Da) 22,051 772 147
Mw/Mn 1.101 1.073 1.027

8_VL_melt



Figure S32. GPC trace for PVL using LH8 as a melt (entry 9, Table 1).

Peak 1
Ret Vol (mL) 6.455
Mn (Da) 8,139
Mw (Da) 9,519
Mz (Da) -150123
Mp (Da) 363,578
Mw/Mn 1.169

Zr(NMe2)4_tol_110_500to1to4_VL



Figure S33. GPC trace for PVL using [Zr(NMe2)4] in toluene at 110 oC (entry 10, Table 1).



Peak 1 2 3
Ret Vol (mL) 9.209 9.740 10.491
Mn (Da) 8,958 1,280 748
Mw (Da) 10,806 1,301 769
Mz (Da) 12,520 1,322 789
Mp (Da) 3,426 1,597 536
Mw/Mn 1.206 1.016 1.028

Figure S34. TGA of 1.
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Figure S35. Lanthanide amides V to VII.S5
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Figure S36. Lanthanide amide oligomers and polymers VIII – X. S6
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