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Figure S1. Aluminium and zinc amidates I to I'V.51-54

Figure S2. The molecular structure of {Zr[NHC(Me)NMe,],},L-7.25MeCN including solvent

of crystallisation.
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Figure S3. 'H NMR spectrum (400 MHz, 298 K) of 1:7.25MeCN in CD;CN. Assignments

include overlapping multiplets between 7.45 —

5.90 ppm (arylH, 16H, See Fig. S4), 5.78 — 3.00

(endo and exo-CH,, 16H, see Fig. S4 and S5), 2.63 (bs, 24H, Me;N), 2.06 (s, 21.75H, MeCN),

1.71 (bs, 12H, MeN), 1.28 — 0.64 (multiple*

conformational flexibity in solution.

s, 72H, Me;C). * The number of singlets indicates
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Figure S4. Expanded region 1.95 to 0.60 ppm of the "H NMR spectrum of 1-7.25MeCN.
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Figure S5. Expanded region 7.45 to 3.85 ppm of the 'H NMR spectrum of 1-7.25MeCN.
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Figure S6. Expanded region 3.40 to 2.10 ppm of the 'H NMR spectrum of 1-7.25MeCN.

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

Table S1: Conversion data for PCL using 1:

Time (min) Conversion (%) In[CL]O/[CL]t

15 0.76 0.007629027
30 451 0.046148656
45 10.58 0.111825815
60 20.7 0.231932057
[ 3208 0.386398045
90 431 0.563874845
105 93.16 0.771324962
120 62.5 0.980829253

135 67.11 1112001526



Figure S7. PCL kinetics using 1 at t = 15 mins:
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Figure S8. PCL kinetics using 1 at t = 30 mins:
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Figure S9. PCL kinetics using 1 at t =45 mins:
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Figure S10. PCL kinetics using 1 at t = 60 mins:
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Figure S11. PCL kinetics using 1 at t = 75 mins:
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Figure S12. PCL kinetics using 1 at t = 90 mins:
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Figure S13. PCL kinetics using 1 at t = 105 mins:
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Figure S15. PCL kinetics using 1 at t = 135 mins:
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Figure S16. Kinetics graph for PCL using 1.

For [Zr(NMe,)4]

Table S2. Conversion data for PCL using [Zr(NMe,),]:

Time (min)
20
30
45
60
5
90
105
120
135
150

Conversion (%)
06
064
091
112
1:35
16
194
229
26
29

In[CL]0/[CL]t
0.006018072
0.006420568
0.009141658
0011263192
0.013591954
0016129382
0.01959065
0023166278
0.026343975
0029428811
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Figure S17. Kinetics graph for PCL using [Zr(NMe,)4].

For LHg:

Table S3. Conversion data for PCL using LHg:

w ~

=1
3 |.
o

(h) Conversion (%) In[CL]O/[CL]t

1 0.7 0.007024615
2 071 0.007125325
3 0.72 0.007226045
4 0.74 0.007427516
=) 0.76 0.007629027
6 0.78 0.007830579
7 08 0.008032172
8 0.82 0.008233805
) 9 0.84 0.008435479
10 0.86 0.008637193
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Figure S18. Kinetics graph for PCL using LHg.

Individual "H NMR spectra and kinetics for the 8-VL runs

For 1:

Table S4. Conversion data for PVL using 1.

Time (h) Conversion (%) In[VL]JO/[VL]t

i | 68.73 0.069671673
2 14.16 0.152685088
3 1996 0.222643676
4 26.81 0.312111386
5 .13 0473690417
6 41.84 0.541972353

Figure S19. PVL kinetics using 1 at t = 1h:
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Figure S20. PVL kinetics using 1 at t = 2h:
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Figure S21. PVL kinetics using 1 at t = 3h:
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Figure S22. PVL kinetics using 1 at t = 4h:
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Figure S23. PVL kinetics using 1 at t = Sh:
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Figure S24. PVL kinetics using 1 at t = 6h:
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Figure S25. PVL kinetics graph using 1.

For [Zr(NMe;)4}

Table SS. Conversion data for PVL using [Zr(NMe,)4].

Time (h)

=

|

VLIy/IVL,

=

gk WM

0.0076 4
0.0074 4
0.0072 4
0.0070 ~
0.0068
0.0066
0.0064 4
0.0062
0.0060

0.0058

0.0056

Conversion (%)
0.58
061
0.65
0.69
0.7

In[VL]O/[VL]t
0.005816885
0.006118681
0.006521217
0.006923915
0.007528266

y =0.0042 x - 0.0053
Zr(NMe,),-VL

Time (h)

Figure S26. PVL kinetics graph using [Zr(NMe,)],.

For LHg:

Table 6. Conversion data for PVL using LHg.

Time

~N U W N

(h)

Conversion (%)
0.52
0.55
« U6
0.64
0.69
0.74
038

IN[VL]O/[VL]t
0.005213567
0.005515181
0.006018072
0.006420568
0.006923915
0.007427516
0.008032172
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Figure S27. Kinetics graph for PVL using LHs.
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Figure S28. MALDI-ToF spectrum of PVL using LHg (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.

Representative GPC traces

Zr8 melt CL 500to 1to4
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Figure S29. GPC trace for PCL using 1 as a melt (entry 3, Table 1).
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Figure S30. GPC trace for PVL using 1 as a melt (entry 8, Table 1)
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Figure S31. GPC trace for PCL using LHg as a melt (entry 4, Table 1).
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Figure S32. GPC trace for PVL using LHg as a melt (entry 9, Table 1).
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Figure S33. GPC trace for PVL using [Zr(NMe,),] in toluene at 110 °C (entry 10, Table 1).
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Figure S35. Lanthanide amides V to VIL.S
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Figure S36. Lanthanide amide oligomers and polymers VIII — X. 5
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