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Figure S1. Zoom-in of the MALDI-TOF spectrum of the O'Pr-end PLA prepared by ROP of

rac-lactide initiated by complex 2. Conditions:

100 equiv. rac-lactide, [monomer]y = 1 M,

CH,Cl,, room temperature, polymer isolated at 95% conversion to PLA.
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Figure S2. '"H NMR spectrum of O'Pr-end PLA prepared by ROP of rac-lactide initiated by

complex 2. Conditions:

temperature, polymer isolated at 95% conversion to PLA.

100 equiv. rac-lactide, [monomer]y

= 1 M, CH)Cl,, room
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=== Shimadzu LCsolution GPC Analysis Report ====

Acquired by : Admin

Sample Name - HF270

Sample ID :

Vail# :

Injection Volume 100 uL

Data Filename - HF270 led

Method Filename »gpe_30_juin2011 lem

Batch Filename :

Report Filename : Report_template lcr

Date Acquired :05/10/2011 11:36:50

Data Processed :05/10/2011 11:58:33
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GPC Calculation Results
Peak#:1 (Detector A Chl)

[Peak Information]

Time(min) Volume(ml) Molecular Weight Height
Start 14525 14525 44824 328
Top 15591 15591 12828 2055
End 17.008 17.008 2430 427
Area: 86325

Area% : 100.0000

[Average Molecular Weight]

Number Average Molecular Weight(Mn) 10827
Weight Average Molecular Weight(Mw) 12605
Z Average Molecular Weight(Mz) 14391
Z+1 Average Molecular Weight(Mz1) 16337
Mw/Mn 1.16420
Mv/Mn 1.14234
Mz/Mw 1.14169
Detector A Chl

[Average Molecular Weight(Total)]

Number Average Molecular Weight(Mn) 10827
Weight Average Molecular Weight(Mw) 12605
Z Average Molecular Weight(Mz) 14391
Z+1 Average Molecular Weight(Mz1) 16337
Mw/Mn 1.16420
Mv/Mn 1.14234
Mz/Mw 1.14169

Figure S3. SEC traces of isolated cyclam-functionalized PLA prepared via ROP of rac-
lactide by complex 4. Conditions: 100 equiv. of rac-lactide, 80 °C, toluene, quantitative
conversion, 17h.
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Figure S4. MALDI-TOF spectrum of the cyclam-functionalized PLA prepared by ROP of
rac-lactide initiated by complex 3. Conditions: 20 equiv. rac-lactide, [monomer], = 1 M,
toluene, 80 °C, polymer isolated after quantitative conversion of LA to PLA.

[ N HN
P °
(¢}
Chemical Formula: C¢HgO,
Exact Mass: 144,04

Chemical Formula: Co H3¢N,
Exact Mass: 380,29

The above MALDI-TOF spectrum features peaks consistent with [M+H]" cations exactly
corresponding to a cyclam-PLA polymer.

For instance:

- The peak at 813.429 matches that expected for a cyclam-PLA oligomer with three lactide
units: 380.29 + (3*144.04) + 1.008 = 813.418

- The peak at 1245.538 matches exactly that expected for a cyclam-PLA oligomer with six
lactide units: 380.29 + (6*144.04) + 1.008 = 1245.538
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Figure S5. MALDI-TOF spectrum of the cyclam-functionalized PLA prepared by ROP of
rac-lactide initiated by complex 4. Conditions: 20 equiv. rac-lactide, [monomer]y = 1 M,
toluene, 80 °C, polymer isolated after quantitative conversion of LA to PLA.

The above MALDI-TOF spectrum is nearly identical to that in figure S3 and is thus consistent
with a cyclam-functionalized PLA.
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Figure S6. '"H NMR spectrum of the cyclam-functionalized PLA prepared by ROP of rac-
lactide initiated by complex 4. Conditions: 20 equiv. rac-lactide, [monomer], = 1 M, toluene,
80 °C, crude polymerization product.
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Figure S7. '"H NMR spectrum of the cyclam-functionalized PLA prepared by ROP of rac-
lactide initiated by complex 4. Conditions: 20 equiv. rac-lactide, [monomer], = 1 M, toluene,

80 °C, polymer after methanolysis.
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C=0 insertion

C=0 insertion
into Zr-O

Figure S8. Energy balance (kcal/mol) for the addition of acetone to 3, and for C=0 insertion
into a Zr—O bond (bottom left) and into a Zr—N,migo bond (bottom right) of that complex. The
geometry optimised for the various species is represented with the more relevant distances
(A) and Wiberg indices (italics). The acetone moiety is darkened.
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Figure S9. Representation of the HOMO of complexes 2 (top), 6 (centre) and 9 (bottom).
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