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Fig. S1 1H NMR spectrum of 1 in CDCl3 at 298 K. 

 

 
 

Fig. S2 1H NMR spectrum of 2 in CDCl3 at 298 K. 



 
 

Fig. S3 1H NMR spectrum of 3 in CDCl3 at 298 K. 

 

 
 

Fig. S4 1H NMR spectrum of 4 in CDCl3 at 298 K. 



 
 

Fig. S5 1H NMR spectrum of 5 in CDCl3 at 298 K. 

 

 
 

Fig. S6 1H NMR spectrum of 6 in CDCl3 at 298 K. 



 
  

Fig. S7 1H NMR spectrum of 7 in CDCl3 at 298 K. 

 

 
 

Fig. S8 1H NMR spectrum of 8 in CDCl3 at 298 K. 



 
 

Fig. S9 1H NMR spectrum of 9 in CDCl3 at 298 K. 

 

 
 

Fig. S10 1H NMR spectrum of 10 in CDCl3 at 298 K. 



 
 

Fig. S11 1H NMR spectrum of 11 in CDCl3 at 298 K. 

 

 
 

Fig. S12 1H NMR spectrum of 12 in CDCl3 at 298 K. 



 
 

Fig. S13 1H NMR spectrum of 13 in CDCl3 at 298 K. 

 

 
 

Fig. S14 1H NMR spectrum of 14 in CDCl3 at 298 K. 



 
 

Fig. S15 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 2/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 
 

 
 

Fig. S16 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 3/BnOH ([LA]0:[Int]0:[BnOH]0] = 100:1:2, toluene, 70 ºC). 

 
 

 
 

Fig. S17 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 4/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 



 
 

Fig. S18 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 5/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 

 

 
 

Fig. S19 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 6/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 
 

 
 

Fig. S20 Plot of PLA Mn (⚫) and PDI ()  as a function of monomer conversion for a rac-LA 

polymerization using 7/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 

 



 
 

Fig. S21 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 8/PhCH2OH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 

 

 
 

Fig. S22 Plot of PLA  Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 9/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 
 

 
 

Fig. S23 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 10/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 

 



 
 

Fig. S24 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 11/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 
 

 
 

Fig. S25 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 12/BnOH ([LA]0:[Int]0:[BnOH]0 = 100:1:2, toluene, 70 ºC). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 

 

 
 

Fig. S26 1H NMR spectra of (a) complex 8, (b) complex 8 + 2 eq. BnOH ([Int]0:[BnOH]0 = 1:2) (c) 

complex 8 + 4 eq. BnOH ([Int]0:[BnOH]0 = 1:4), and (d) complex 8 + 8 eq. BnOH ([Int]0:[BnOH]0 = 

1:8) in d8-toluene at 70 C (* = d8-toluene). 
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Fig. S27 1H NMR spectra of (a) the reaction mixture of complex 8 and 2 equivalents of BnOH, (b) 10 

min (c) 13 min, (d) 16 min, (e) 19 min, (f) 21 min, (g) 24 min after the addtion of excess about of BnOH 

into the NMR solution of (a) in d8-toluene at 70 C (* = d8-toluene). 

(a) Complex 8 + 2eq. BnOH 

(b) 10 min after the addition of excess BnOH in the NMR solution (a) 

(c) 13 min after the addition of excess BnOH in the NMR solution (a)  

(d) 16 min after the addition of excess BnOH in the NMR solution (a) 

(e) 19 min after the addition of excess BnOH in the NMR solution (a) 

(f) 21 min after the addition of excess BnOH in the NMR solution (a)  

(g) 24 min after the addition of excess BnOH in the NMR solution (a) * 

* 
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Fig. S28 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 1/BnOH.  

 
 

 
 

Fig. S29Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from rac-

LA at 70 C in toluene (500 MHz, CDCl3) with complex 2/BnOH.  

 

 

 
 

Fig. S30 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 3/BnOH.  

 

 



 

 
 

Fig. S31 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 4/BnOH.  

 

 

 
 

Fig. S32 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 5/BnOH.  

 
 

 
 

Fig. S33 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 6/BnOH.  

 

 



 

 
 

Fig. S34 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 7/BnOH.  

 

 

 
 

Fig. S35 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 8/BnOH.  

 

 
 

 

Fig. S36 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 9/BnOH.  

 

 



 

 
 

Fig. S37 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 10/BnOH.  

 

 

 
 

Fig. S38 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 11/BnOH.  

 
 

 
 

Fig. S39 Semilogarithmic plots of rac-lactide conversion versus time in toluene at 70 ºC with complexes 

1 (⚫) and 7 () ([LA]0:[Int]0:[BnOH]0 = 100:1:2, [LA]0 = 0.83 M, [Int]0 = 8.33 mM). 

 

 



 
 

Fig. S40 Semilogarithmic plots of rac-lactide conversion versus time in toluene at 70 ºC with complexes 

3 (⚫) and 9 () ([[LA]0:[Int]0:[BnOH]0 = 100:1:2, [LA]0 = 0.83 M, [Int]0 = 8.33 mM). 

 

 

 
 

Fig. S41 Semilogarithmic plots of rac-lactide conversion versus time in toluene at 70 ºC with complexes 

4 (⚫) and 10 () ([LA]0:[Int]0:[BnOH]0 = 100:1:2, [LA]0 = 0.83 M, [Int]0 = 8.33 mM). 

 
 

 
 

Fig. S42 Semilogarithmic plots of rac-lactide conversion versus time in toluene at 70 ºC with complexes 

5 (⚫) and 11 () ([LA]0:[Int]0:[BnOH]0 = 100:1:2, [LA]0 = 0.83 M, [Int]0 = 8.33 mM). 

 

 

 



 
 

Fig. S43Semilogarithmic plots of rac-lactide conversion versus time in toluene at 70 ºC with complexes 

6 (⚫) and 12 () ([LA]0:[Int]0:[BnOH]0 = 100:1:2, [LA]0 = 0.83 M, [Int]0 = 8.33 mM). 

 

 

 
 

Fig. S44 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 13/BnOH ([LA]0:[Int]0:[BnOH]0 = 50:1:1, toluene, 70 ºC). 

 

 

 
 

Fig. S45 Plot of PLA Mn (⚫) and PDI () as a function of monomer conversion for a rac-LA 

polymerization using 14/BnOH ([LA]0:[Int]0:[BnOH]0 = 50:1:1, toluene, 70 ºC). 



 
 

Fig. S46 Semilogarithmic plots of rac-LA conversion versus time in toluene at 70 ºC with                 

complex 13 (⚫) ([LA]0:[Int]0:[BnOH]0 = 50:1:1, [LA]0 = 0.42 M, [Int]0 = 8.33 mM). 

 

 
 

Fig. S47 Semilogarithmic plots of rac-LA conversion versus time in toluene at 70 ºC with                 

complex 13 (⚫) ([LA]0:[Int]0:[BnOH]0 = 50:1:1, [LA]0 = 0.42 M, [Int]0 = 8.33 mM). 
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Fig. S48 Al-Al distances in two configurations of complexes I (a) and 6 (b) optimized at the M06-

2X/6-311G(d,p) method. 

 

 

 

 
 

Fig. S49 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 13/BnOH.  

 

 



 
 

Fig. S50 Homonuclear decoupled 1H NMR spectrum of the methine region of PLA prepared from 

rac-LA at 70 C in toluene (500 MHz, CDCl3) with complex 14/BnOH.  

 

Computational details 

All geometry optimizations were carried out in the gas phase without molecular symmetry 

constraints using the hybrid meta exchange-correlation functional with double the amount of 

nonlocal exchange1-3 (M06-2X) level of theory as implemented in the Gaussian09 program 

package.4 The standard all-electron Pople basis set 6-311G(d,p) was applied to all atoms in the 

systems.5  
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