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NMR Experiments

A) From 1b (0.457 mmol) and lactide (0.430 mmoal), lactide/ Zr molar ratio = 0.95.
Before heating®H NMR (d’-toluene)d = 5.53 (q, 2 H3Jn = 6.58 Hz, lactide B),
2.98 (g, 16 H33 = 6.81 Hz, E1,CHs), 1.45 (d, 6 H3Juy = 6.58 Hz, lactide Hs),
0.83 ppm (t, 24 H3Juy = 6.81 Hz, CHCHs). **c{*H} NMR (d®-toluene)s = 169.4
(O,CN), 168.6 (lactideCO), 72.6 (lactideCH), 39.8 CH,CHs), 15.9 (lactideCHs), 13.6
ppm (CHCHs). After heating (2 h): benzene / oligomer / NHELO : 7 : 1.

B) From 1b (0.176 mmol) and lactide (0.375 mmoal), lactide / Zr molar ratio = 2.1.
Before heating®H NMR (d’-toluene)d = 5.44 (q, 2 H33un = 6.58 Hz, lactide B),
1.42 ppm (d, 6 HJ4y = 6.58 Hz, lactide Bs). After heating (2 h): benzene / oligomer
/ NHEt ratio = 10: 14 : 1.

C) From 1b (85.0 ymol) and lactide (0.881 mmoal), lactide / Zr molar ratio = 10.
Before heating’H NMR (c-toluene)d = 5.00 (q, 2 H3}u = 6.58 Hz, lactide 8),
1.37 ppm (d, 6 H3J4 = 6.58 Hz, lactide Bs). After heating (2 h): benzene / oligomer
/ NHE#t ratio = 10 : 64 : 3.

D) From 1c (0.216 mmol) and lactide (0.208 mmol), lactide / Zr molar ratio = 0.96.
Before heating’H NMR (d-toluene)d = 5.57 (q, 2 H3}n = 6.58 Hz, lactide 8),
3.73 (M, 8 H33}yy = 6.58 Hz, GICHs), 1.48 (d, 6 H3Jy = 6.58 Hz, lactide Bs), 1.03
ppm (d, 48 H3Jy = 6.58 Hz, CHEl3). *C{*H} NMR (d®-toluene)d = 169.6 (QCN),
168.6 (lactideCO), 72.6 (lactideCH), 45.1 CHCHg), 20.8 (CHCH3), 16.0 ppm (lactide
CHy). After heating (2 h): benzene / oligomer / 'RH ratio =10: 8 : 1.

E) From 1c (0.178 mmol) and lactide (0.361 mmol), lactide / Zr molar ratio = 2.
Before heating’H NMR (d-toluene)d = 5.36 (q, 2 H3}n = 6.58 Hz, lactide 8),
1.42 ppm (d, 6 HJ4 = 6.58 Hz, lactide Bs). After heating (2 h): benzene / oligomer
| NH'Pry ratio = 10 : 15 : 1.

F) From 1c (0.072 mmol) and lactide (0.729 mmol), lactide / Zr molar ratio = 10.
Before heating’H NMR (d-toluene)d = 4.74 (q, 2 H3}u = 6.58 Hz, lactide 8),
1.33 ppm (d, 6 H3J4 = 6.58 Hz, lactide Bs). After heating (2 h): benzene / oligomer
| NH'Pr, ratio =5: 20 : 1.

G) From 1d (0.42 mmol) and lactide (0.38 mmol), lactide / Hf molar ratio = 1.
Before heating*H NMR (cP-toluene)d = 5.37 (g, 2 H3Ju = Hz, lactide ), 2.99 (q,
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16 H, 334y = 6.96 Hz, ®1,CHs), 1.43 (d, 6 H33un = Hz, lactide Ei3), 0.86 ppm (t, 24
H, %3 = 6.96 Hz, CHCHa3). “*C{*H} NMR (d®toluene)d = 169.0 (QCN), 168.4
(lactide CO), 72.5 (lactideCH), 39.9 CH.CH3), 15.8 (lactide CH3), 13.7 ppm
(CH,CHpy). After heating (5 h): benzene / oligomer / NKEdtio =10: 8 : 1.

H) From 1d (0.093 mmol) and lactide (0.34 mmoal), lactide / Hf molar ratio = 3.5.
Before heating’H NMR (c-toluene)d = 4.69 (q, 2 H3}y = 6.58 Hz, lactide 8),
1.43 ppm (d, 6 HJuy = 6.58 Hz, lactide Hs). After heating (2 h)oenzene / oligomer /
NHE® ratio = 10 :28 : 1.

[) From 1d (7.8 pumol) and lactide (0.38 mmoal), lactide/ Hf molar ratio = 50. Before
heating:*H NMR (d’-toluene)d = 3.88 (g, 2 H3J.4 = 6.58 Hz, lactide B), 1.18 ppm
(d, 6 H,334n = 6.58 Hz, lactide Bs). After heating (6 h): benzene / oligomer / NKEt
ratio=2:80: 1.

J) From 1a (0.045 mmol) and lactide (0.45 mmol), lactide / Ti molar ratio = 10.
Before heating'H NMR (d®-toluene)d = 5.15 (br, 1 H, ®), 4.80 (g, 2 H3J} = 6.59
Hz, lactide G), 3.09 (q, 16 H3Jy = 7.33 Hz, ®&,CHs), 1.42 (d, 6 H33yy = 6.59 Hz,
lactide (Hs), 0.98 ppm (t, 24 HJn = 7.33 Hz, CHCHa3). *C{*H} NMR (d®-toluene)
0 = 169.4 (lactideCO), 167.6 (QCN), 72.2 (lactideCH), 39.5 CH,CHj), 15.6 (lactide
CH3), 13.8 ppm (CHCHj3). After heating (6 h): benzene / oligomer rati@ =3.

K) Reaction of Hf(O,*CN'Pr,), with rac-lactide: Hf(O,**CN'Pr)4 (0.023 mmol) and
rac-lactide (0.486 mmol) were mixed iff-tbluene (0.70 mL) in a NMR tube. The tube
was sealed and heated @ 100°C up to maximum conversion (6 hours). The
following NMR spectra were recorded at 298K. NMR (c®-toluene, before heating)
= 4.12 (g, 2 H33y = 6.58 Hz, lactide B), 3.73 (m, 8 H, EMey), 1.22 (d, 6 H3Jyy =
6.58 Hz, lactide €3), 1.06 ppm (d, 48 H, CMe,). *H NMR (d-toluene, after heating)
5 = 5.00 (m-br, polymer B), 4.54 (g, 2 H3Jun = 6.58 Hz, lactide B), 3.73 (m, 8 H,
CHMey), 1.34 (br, polymer 85), 1.30 (d, 6 H3J4, = 6.58 Hz, lactide B5), 1.06 ppm
(d, 48 H, 3}y = 6.58 Hz, CHle). *C{*H} NMR (d®-toluene, after heatingd =
169.7+169.5 (polyme€=0), 169.2 (3"*CN), 166.6 (lactideC=0), 72.2 (lactideCH),
69.2 (polymerCH), 45.1 CHMe,), 20.7 (CHMey), 16.5 (polymerCHg), 15.6 ppm
(lactide CH3). **C NMR (cP-toluene, after heating, 213K) = 168.6 (Q**CN), 124.8
ppm (°CO,, see M. Aresta and A. Di Benedetfralton Trans.. 2007, 2975-2992).
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Figure S1. C-NMR spectrum (CDG| 298 K) of polylactide obtained with
Zr(O,CNEb), as catalyst.
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Figure S2. 'H NMR spectra (CDG]| 298 K) ofrac-lactide polymer after treatment with
MeOH/HCI. The polymer (run 3, Table 2) was prepargdatalyst system
Hf(O.CN'Pr,)4 with 4 equivalentPrOH in toluene at 100 °C.
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Figure S3. DFT calculated structure of stage A, Figure 3.
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Figure S5. DFT calculated structure of stage C, Figure 3.
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Figure S7. DFT calculated structure of stage E, Figure 3.
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Figure S8. DFT calculated Spin density surface of the rddisaned by coupling of

two lactide units promoted bia. Positive spin density (0.0004 electrorfjau
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Figure S9. DFT calculated structure of stage A, Figure 5.

Figure S10. DFT calculated structure of stage B, Figure 5.
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Figure S11. DFT calculated structure of stage C, Figure 5.

Figure S12. DFT calculated structure of stage D, Figure 5.
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Figure S13. DFT calculated structure of stage E, Figure 5.
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Table S1. Comparison of experimentdland calculated bond distances (A) and
angles (deg) for Ti(&CNEb),

A
A g
ca” 048\\/ |
AN /Ti/OZA\ Experimental Calculated
O4A /\\ >c2
02B
03B
\ /03A
c3
Ti—O1A 2.0851(16) 2.107
T—O1B 2.0562 (15) 2.069
Ti—O2A 2.0561 (16) 2.069
Ti—O2B 21087 (16)|  2.107
Ti—O3A 21013 (16)| _ 2.107
Ti—O3B 2.0663 (16) 2.069
Ti—O4A 2.0530 (15) 2.069
Ti—04B 2.0897 (15)| 2.107
C1—OIA 1.269 (3) 1.276
C1—O1B 1.287 (3) 1.292
C2—02A 1.281 (3) 1.292
C2—02B 1267 (3) | 1.276
C3—03A 1.269 (3) 1.276
C3—03B 1.281 (3) 1.292
C4—O04A 1.272 (3) 1.276
C4—04B 1.271 (3) 1.292
OIA—Ti—O1B 62.86 (6) |  62.90
O2A—Ti—0O2B 62.63(7) 62.89
03A—Ti—O3B 62.76(6) 62.88
O4A—Ti—0O4B 62.76(6) 62.89

@ Solid state (X-ray). Straessler, N. A.; Caudle, T™M.Groy, T. L.
Acta Crystallogr. Sect. E 2008, 64, m48.? Gas-phase (DFT).



