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Figure S1. *H NMR (CgDg) spectrum of the dinuclear Al(11)-TMC adduct 3.
The low solubility of species 3 precluded the obtainement of exploitable 3C NMR data.
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Figure S2. 'H NMR spectrum of the dinuclear Al(11)-CL adduct 4.
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Figure S3. 13C NMR (CsDs) spectrum of the dinuclear Al(11)-CL adduct 4.
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Figure S4. *H NMR (CsDs) spectrum of species (dpp-bian)Al(x>-{OCH.CH:NMez}) (5)
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Figure S5. 1*C NMR (CsDs) spectrum of species (dpp-bian)Al(x*>-{OCH>CH:NMe:}) (5)



Table S1. Summary of crystallographic data for coumpounds 3 and 5.

Compound 3 5
CCDC number 1851718 1851716
Formula CsoHo2AlI2N406 CaoHs0AIN3O
Molecular weight 1259.53 615.81
Temperature/K 173(2) 173(2)
Wave length/A 0.71073 0.71073
Crystal system orthorhombic monoclinic
Space group Pccn P2i/c
alA 20.4001(17) 11.9047(6)
b/A 23.3701(18) 28.1828(15)
c/A 16.1214(13) 11.4507(6)
a/° 90 90
/e 90 95.9530(10)
v/° 90 90
VIA3 7685.9(11) 3821.1(3)
z 4 4
deare/g-em™ 1.088 1.070
p/mm 0.089 0.085
F(000) 2696 1328
Crystal size/mm 0.45x0.30%0.15 0.42x0.30x0.15
Omin/Omax 1.325/ 28.042 2.76/28.00
-26<h<26 -9<h<15
Index ranges -30<k<30 -37<k<37
21<1<21 -15<1<15
Total reflns 73164 54013
Unique reflns 9305 9241
Rint 0.0870 0.0386
Max/min transmission 0.7456 / 0.6716 0.7456 / 0.6511
data/restraints/parameter 9305/ 72 /450 9241/0/416
GOF (F?) 1.074 1.085
Final R indices Ri/wR> R1=0.0742 R:1=0.0578
(1>20(1)) WR2 = 0.1465 WR2=0.1251
sl don) | S0 | =00
Absolute struct. paramet - -
Larg. diff. peak/hole (eA=%) | 0.436/-0.337 0.325/-0.338




C(39)

Figure S6. XRD-determined Molecular structure of the dinuclear Al(II)-CL adduct 4,
establishing at atoms connectivity. Poor quality crystals precluded the obtainment of
acceptable crystallographic data. Nevertheless, atomic connectivity in 4 could be

unambiguously established.
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Figure S7. 'H NMR (CsDs, room temperature) monitoring of a 28/1 CL/1 mixture. Spectra 1
to 4 are recorded every 15 min till an 1h of reaction time. Spectra 5 to 13 were recorded every
hour (after spectrum 4). These data are consistent with the immediate formation of PCL
upon mixing CL and 1 (spectrum 1, after 15 min of reaction). The reaction proceeds till
complete ROP of CL after 3h (see spectrum 7, with no observable CL monomer) with the
concomitent formation of PCL. Regarding the outcome of initiator 1, spectra 7-13 clearly

agree with the quantitative formation of the Al-CL adduct 4.
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Figure S8. SEC traces of PCL prepared via ROP of e-caprolactone initiated by the complex
1/BnOH. Conditions: 1000 equiv. of CL vs. 10 equiv of BnOH vs. 1, [e-caprolactone]o = 1 M,
toluene, rt, 93 % conversion, 15 min).
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Figure S9. Plot of My, as a function of the time in the ROP of e-caprolactone using complex
1/BnOH as catalyst. Conditions: 1000 equiv of CL vs. 3 equiv of BnOH vs 1, [e-

caprolactone]o = 1 M, toluene, room temperature.
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Figure S10. Zoom-in of the MALDI-TOF spectrum of poly-e-caprolactone prepared by
ROP of CL initiated using complex 1/BnOH. Conditions: 1000 equiv. of CL vs. 10 equiv.

BnOH vs. 1, [CL]o =1 M, toluene, rt, 93 % conversion, 15 min.

Table S2. ROP of TMC initiated by compounds 3, 4 and 5 in the absence/presence of BnOH
Neentry |Cat |TMC? BnOH? | time, h® | conv. %¢ | M theor® | Mncor® | Mu/My
1 3 100 - 5 98 9700 48200 | 3.59
201 3 100 1 0.25 97 9900 13000 |1.23
3hi 3 1000 10 0.25 15 1500 2800 1.75
49 3 100 - 4 81 8200 188300 | 1.36
shi 4 100 - 24 22 2300 61100 |1.14
6" 4 100 1 24 100 10200 18500 |1.31
7k 4 100 - 4 92 9300 505700 | 1.15
ghi 4 100 - 24 74 7500 159800 | 1.50
on! 5 100 - 1 80 8200 42100 | 1.97

a8Amount in equiv versus catalyst. PReaction time. “Monomer conversion. %Calculated using
Mhtheor = [TMC]Jo/[BNOH or catalyst]o x Mtmc % conversion. *Measured by GPC in THF (30
°C) using PS standards and corrected by applying the appropriate correcting factor (Mn <
5000: 0.57; 5000 < M, < 10000: 0.76; Mx >10000: 0.88). 'Measured by GPC in THF (30 °C).
I[TMC]o = 0.5 M. "[TMC]o = 1 M. 'Toluene, room temperature. - THF, room temperature.
kToluene, 80 °C. ' Dichloromethane, room temperature.




Figure S11. Model adduct [(Me-bian)AlI(CL)-(CL)AIl(Me-bian)] (B) arising from the reaction
of model (Me-bian)Al-Al(Me-bian) (A) with 2 equiv of CL.

Figure S12. Model adduct [(Me-bian)AlI(CL)—(BnOH)AI(Me-bian)] (C)
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Figure S13. Modeled transition state [C-D]# allowing the formation of D from C. Selected
distances (A): O(73)-H(74) = 1.125, N(32)-H(74) = 1.456.

Figure S14. Model adduct [(Me-bian)AlI(CL)-(BnO)Al(Me-bian)] (D) arising from the
intramolecular proton transfer reaction of adduct C.
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Figure S15. Modeled transition state [D—E]+ allowing the formation of E from D. Selected
distances (A): Al(21)-0(91) = 1.885, 0(92)-Al(30) = 2.202, C(80)-O(73) = 1.524, C(80)-
0(91) = 1.319, Al(30)-0O(73) = 2.881.

Figure S16. Model adduct E arising from the intramolecular nucleophilic attack in model D.
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Figure S17. Modeled transition state [E-F]* allowing the formation of F from E. Selected
distances (A): Al(21)-0(91) = 1.858, 0O(92)-Al(30) = 2.202, C(80)-0(92) = 1.637, C(80)-
0O(91) = 1.306, Al(30)-0(92) = 1.910.

Figure S18. Model adduct F arising from the intramolecular ring-opening reaction of model
E.
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Figure S19. DFT-computed (B3LYP/def2-SVP theory level) Gibbs free energy profile for the
initial reaction of B’, model compound of species 1, with CL and BnOH
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Figure S20. Model adduct [(dpp-bian)Al(CL)-(CL)AIl(dpp-bian)] (B’) arising from the
reaction of model [(dpp-bian)Al-Al(dpp-bian)] (A’) with 2 equiv of CL.

Figure S21. Model adduct [(dpp-bian)Al(CL)—(BnOH)AI(dpp-bian)] (C’) arising from the
reaction of model B” with BnOH.
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Figure S22. Modeled transition state [C’-D’]# allowing the formation of D’ from C’ via a
proton transfer from the AI-BnOH moiety. Selected distances (A): O(57)-H(192) = 1.113,
H(192)-N(24) = 1.463.

Figure S23. Model adduct D’ arising from the intramolecular proton transfer of model C’.

16
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