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Figure S1. *H NMR spectrum of 1Cl (400 MHz, CDCls)
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Figure S4. 3C{*H} NMR spectrum of 2CI (100 MHz, CDCl3)
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Figure S10. *C{*H} NMR spectrum of L1’H (75 MHz, CDCls)
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Figure S12. 3C NMR spectrum of L1’H-HCI (100 MHz, CDCl3)
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Figure S13. *H NMR spectrum of L2H-HCI (300 MHz, CDCl3)

2.05

—145.0
18
14
50.1
2z.5

T T 7 T T T T T T T T T T T T T T ™
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Figure S14. C{*H} NMR spectrum of L2H-HCI (75 MHz, CDCl5)

-S11-



1,24
™~1.22
0

E}zN OH

ﬁ( A |

T i T I T T 1 T T 1

i T T
83 a4 7S5 7D 65 60 55 50 45 40 35 30 25 a0 15 1 05 ppm

L

Figure S15. *H NMR spectrum of L2H (300 MHz, CDCls3)

10,
™
i

e TG
45,3
22.0

i

—i3g.4

| ;

s —— e . e ; ———
150 143 130 120 110 100 a0 86 70 60 50 40 3¢ 0 10 ppm

Figure S16. *C{*H} NMR spectrum of L2H (75 MHz, CDCl3)
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Figure S17. *H NMR spectrum of L4H-HCI (400 MHz, CDCl3)
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Figure S18. *C{*H} NMR spectrum of L4H-HCI (100 MHz, CDCls)
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Figure S20. 3C{*H} NMR spectrum of L4H (100 MHz, C¢D)
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Figure $22.13C{*H} NMR spectrum of Tila (100 MHz, CsDs)
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Figure S24.13C{*H} NMR spectrum of Til’a (100 MHz, C¢Ds)
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Figure S51.'H NMR spectrum of the polymer produced with Zr2a (400 MHz, CDCls)
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Figure S52.Homonuclear-decoupled *H NMR spectrum of the polymer produced with Zr2a (400 MHz,
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Figure S53. 13C {*H} spectrum of the polymer produced with Zr2a (100 MHz, CDCls)
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Figure S54. Kinetic plot for the polymerization of rac-lactide by Sn(Oct)., Ti(OiPr)., Tila, Til'a, Ti2a, Ti3a,
and Tida.
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Figure S55. Kinetic plot for the polymerization of rac-lactide by Sn(Oct), Zr(OiPr)s'PrOH, Zrla, Zr1'a,
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Figure S60. MALDI-TOF mass spectrum of the polymer obtained using complex Ti2a.
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Figure S61. MALDI-TOF mass spectrum of the polymer obtained using complex Zr2a.
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Figure S62. MALDI-TOF mass spectrum of the polymer obtained using complex L2H.
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Table S1. Relative energies (k) mol™) of the five diastereoisomers for the bis(alkoxide) complexes Ti3a,

Zr3a, and Tida

cis-O'Pr trans- O'Pr
Complex cis-N,N- cis-N,N- trans-N,N- cis-N,N- trans-N,N-
trans-O,0 cis-0,0 cis-0,0 cis-0,0 trans-O,0
Ti3a 0.0 5 15 46 50
Zr3a 0.0 1 15 44 35
Tida 0.0 28 27 70 62
Table S2. Rate constant of the polymerization of rac-lactide
entry? Catalyst Kapp MpP My pe
(10°s™) (Da) (Da)
1 Ti2a 1.42 2600 3600 1.4
2 Zr2a 2.03 2100 2900 1.4
3 L2H¢ 0.92 2800 3900 1.4

2All polymerization were carried out at 130 °C to full conversion and a lactide-to-catalyst stoichiometric

ratio of 1000:1. Determined by GPC in THF °© = M,, + M, as determined by GPC ‘Lactide:catalyst
stoichiometric ratio of 500:1.
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Table S3. Crystal data for Ti3a

Empirical formula C28Ha12NsOa4Ti
Formula weight 574.57
Temperature/ K 173.0

Crystal system monoclinic
Space group P21/n

alA 23.2014(7)

b/A 10.7004(3)

c/A 24.3975(7)

al° 90

pre 95.7949(12)
y/° 90

Volume/A3 6026.1(3)

z 8

pcalcg/cm3 1.267

w/mm-1 0.326

F(000) 2448.0

Crystal size/mm3 0.1x0.1x0.1
Radiation MoKa (A =0.71073)
20 range for data 5.076 to 60.066
collection/®

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

-29<h<32,-15<k<15,-34<1<34

157194

17589 [Rint = 0.0771, Rsigma = 0.0307]

17589/0/779
1.131

Final R indexes [I1>=2c
(]

Final R indexes [all data]
Largest diff. peak/hole /

R1 =0.0532, wR2 = 0.1254

R1=0.0643, wR2 = 0.1316
e A-30.43/-0.60
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Table S4. Crystal data for Zr3a

Empirical formula Ca28H12NsOaZr
Formula weight 617.89
Temperature/K 173.00

Crystal system monoclinic
Space group P2:/n

alA 9.6548(4)

b/A 15.7838(6)

c/A 19.7193(7)

al® 90

pre 90.246(2)

yl° 90

Volume/A3 3005.0(2)

z 4

pcalcg/l'm'l3 1.366

w/mm? 0.408

F(000) 1296.0

Crystal size/mm? 0.4x0.4x0.1
Radiation MoKa (A =0.71073)
20 range for data collection/°4.218 to 55.134
Index ranges -12<h<12,-20<k<20,-25<1<25
Reflections collected 94441

Independent reflections 6938 [Rint = 0.1255, Rsigma = 0.0549]
Data/restraints/parameters ~ 6938/0/371

Goodness-of-fit on F? 1.049

Final R indexes [I1>=26 (I)] R:=0.0579, wR; = 0.0989

Final R indexes [all data] R: =0.0975, wR, =0.1138

Largest diff. peak/hole / e A 1.10/-0.79
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Table S5. Crystal data for Tida

Empirical formula C3oHasNsOa4Ti
Formula weight 602.63
Temperature/K 173.00

Crystal system orthorhombic
Space group Pca2;

alA 14.5172(8)

b/A 11.5840(6)

c/A 19.1268(10)
al® 90

pre 90

yl° 90

Volume/A3 3216.5(3)

z 4

Peacg/cm® 1.244

w/mm? 0.309

F(000) 1288.0

Crystal size/mm? 0.2x0.2x0.1
Radiation MoKa (A =0.71073)
20 range for data collection/® 4.498 to 55.106
Index ranges -18<h<18,-14<k<15, -24<|<24
Reflections collected 39189

Independent reflections 7358 [Rint = 0.0835, Rsigma = 0.0610]
Data/restraints/parameters ~ 7358/1/378

Goodness-of-fit on F? 1.053

Final R indexes [I1>=26 (I)] R:=0.0481, wR; = 0.1066

Final R indexes [all data] R1=0.0924, wR, = 0.1296

Largest diff. peak/hole / e A 0.44/-0.35
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Table S6. Crystal data for Ti2b

Empirical formula C37H4sCl2N6O, Ti
Formula weight 727.61
Temperature/K 173.00

Crystal system monoclinic

Space group P2:/n

alA 10.6343(7)

b/A 30.9675(18)

c/A 12.5823(8)

al® 90

pre 110.817(2)

yl° 90

Volume/A3 3873.1(4)

z 4

pcalcg/CI’T'l3 1.248

w/mm? 0.398

F(000) 1536.0

Crystal size/mm? 0.1 x 0.025 x 0.025
Radiation MoKa (A =0.71073)
20 range for data collection/°4.304 to 61.016
Index ranges -15<h<15,-44<k<44, -17<I1<17
Reflections collected 150839

Independent reflections 11792 [Rint = 0.0482, Rsigma = 0.0239]
Data/restraints/parameters ~ 11792/6/507

Goodness-of-fit on F? 1.191

Final R indexes [I>=25 (I)] R:=0.0600, wR = 0.1306

Final R indexes [all data] R: =0.0700, wR, =0.1352

Largest diff. peak/hole / e A 0.52/-0.53
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