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General methods and reagents:

All syntheticmanipulations were carried out under inert atmosphere (i.e. dry nitrogen) using a MBraun
UNILab glovebox or standard Schlenk techniques. Solvents including tetrahydrofuran (THF),
dichloromethane (DCM), toluene, and pentane were obtained from Inert PureSolv MD5 solvent
purification system and stored over 3A molecular sieves overnight prior to use. Deuterated solvents
including CD,Cl, and C¢Ds were stored over 3A molecular sieves overnight prior to use.

The salen pro-ligands were synthesised following standard literature procedures using 3,5-di-tert-
butylsalicylaldehyde and the corresponding diamine.® The (S,S)-(+)-1,2-diaminocyclohexane was
purchased from Fluorochem (purity 98%). The Ti-salen complexes 1-3 were synthesised following
standard literature procedures using Ti(O'Pr), and the corresponding salen pro-ligands.*?

rac-lactide (rac-LA) was purchased from Sigma-Aldrich, recrystallised from dry toluene (targeting [rac-
LA], ~1M at 90 °C) and sublimed once under reduced pressure.

Silver (tetrakis[3,5-bis(trifluoromethyl)phenyllborate) was prepared as a diethyl ether adduct
including 2 equivalents of Et,0 per Ag* (1 equiv.) but will simply be referred to as [Ag][B(Arc™),]
for clarity. [Ag][B(Ar3),] was synthesised via salt metathesis using [Na][B(Ar¢"3),] and [Ag][NOs3]in
Et,0 as previously reported using a modified method.3

Silver (tetrakis[3,5-bis(trifluoromethyl)phenyl]borate) was also prepared as an acetonitrile adduct
including 2 equivalents of CH3CN per Ag* (1 equiv.) and will be referred to as
[Ag][B(Arc™),].2CH;CN. It was similarly prepared via salt metathesis using [Na][B(Ar¢?3),] and
[Ag][NO3] using CH3CN as previously reported by others.*

Silver (tetrakis[perfluoro tert-butoxy]aluminate [Ag][Al(ORF),] with RF = C(CF;); was purchased from
lonic Liquid Technologies (loLiTec) and used as received (assay >99% by NMR, lot W002x108.4-KI-
0019).

Silver triflate [Ag][OTf] 2 99.95 % trace metals basis was purchased from Sigma-Aldrich and
used as received.

Silver hexafluoroantimonate [Ag][SbF¢] (99%) was purchased from ThermoFisher and used as received
(white powder).

All other reagents were obtained from commercial sources (Sigma-Aldrich, Fluorochem, TCl) and used
as received.

Characterisation techniques:

NMR spectra were recorded on Bruker AV400 at 298 K (400MHz) unless specified. All chemical shifts
were determined using residual signals of the deuterated solvents and were calibrated vs SiMe,.

Gel permeation chromatography (GPC) was performed using Agilient 1260 Infinity || Multi-Detector
GPC System fitted with a set of two Agilient PLgel 5um MIXED-C columns (300 x 7.5 mm) and one
MIXED-C precolumn (15 x 7.5 mm), calibrated using a polystyrene standard with CHCl; as eluentata 1
mL min! flow rate at 40°C. Polymer samples were dissolved in HPLC grade CHCl; and filtered at 0.22
um prior to analysis.

MALDI conditions: MALDI-ToF spectrometry measurements were performed on Shimadzu MALDI
8030 spectrometer with MALDI Solutions Data Acquisition software using positive ionisation. Polymers
were dissolved in THF and complexes/salts (1:1 equiv) dissolved in DCM at a concentration of 10 mg
ml?. 1,8,9-Trihydroxyanthracene was used as a matrix (10 mg ml! in THF/DCM). No cationizing agent
was used due to the presence of silver in all samples. The solutions of complex/polymer and matrix
were mixed in ratios of 1/2 and 1/4 (v/v), respectively. The mixed solution was spotted on a stainless
steel MALDI plate and left to dry for a couple of hours. The spectra were recorded using linear mode.
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General polymerisation procedures:

For reactions at room temperature (using silver salts other than AgOTf):

In a glovebox, rac-LA (1.0 mmol, 0.1441g) was dissolved in DCM (1ml). The solution was then
transferred to a separatevial containing the corresponding titanium complex (0.01 mmol) and allowed
todissolve. Once dissolved, the solution was then transferred to a vial containing the appropriatesilver
salt (0.01 mmol). 100 pl aliquots were taken at fixed intervals and quenched in 300 pl of pentane,
precipitating the polymer and any remaining rac-LA to halt polymerization. The pentane was then
allowed to evaporate under air and CDCl; added to the vial for NMR spectroscopy analysis.

For reactions at room temperature using AgOTf:

In a glovebox, to solution of rac-LAin DCM (144 mg, 1 mmol, 1.0 M, 100 equiv.)in a PTFE screw-capped
vial, stock solutions of catalyst/DCM (6.6 mg, 10 umol, 1 eq) and AgOTf/toluene (2.6 mg, 10 umol, 1
eq) were added. DCM was added prior to the stock solutions, so the overall final concentration was
[LA] = 1.0 M with DCM/toluene~ 9:1 (v/v). The vial was capped and stirred at room temperature in
the glovebox. An aliquot was taken by taking 100 pL of solution and quenching in 300 pL hexane.

Synthesis of complex 1 -3
The Ti-salen complexes 1-3 were synthesised following standard literature procedures using Ti(O'Pr),
(1 equiv.) and the corresponding salen pro-ligands H,L (1 equiv.).2

(S) (3)

H2L1 HZ(S,S)-LZ H2L3
and

H,L2 = rac-trans-H,L2
[i.e. rac mixture of Hy(S,S)-L2 and H,(R,R)-L?]

Synthesis of 1 (using H,L*):Yield:50.8% (0.474g), 'THNMR (400 Mhz, CsDs, 6 (ppm): 7.77(d, 2H, HC=N),
7.59(s,2H, ArH),7.13(d, 2H, ArH), 4.39 (hep, 2H, OCH(CHs),), 3.31 (s, 4H, CH,), 1.83 (s, 18H, C(CH;)5),
1.36 (s, 18H, C(CHs)3), 0.92 (d, 12H, OCH(CHs),). EA: Expected: C, 69.49; H, 9.21; N, 4.27. Found: C,
69.95; H,9.39; N, 4.16.

Synthesis of 2 (using H,L?): Yield: 46.0% (0.475g). *H NMR (400 Mhz, C4Ds, 6 (ppm)): 7.95 (d, 1H,
HC=N),7.91(d, 1H, HC=N), 7.81 (d, 1H, ArH), 7.74 (d, 1H, ArH), 7.35 (d, 1H, ArH), 7.20 (d, 1H, ArH),
4.97 (hep, 1H, OCH(CHs),), 4.81 (hep, 1H, OCH(CHs),), 4.43 (t, 1H, NCHCH,), 2.13 (t, 1H, NCHCH,),
1.89,1.72(2s,18H, C(CHs);), 1.89-1.36(m, 8H, CH,), 1.40, 1.36 (2s, 18H, C(CHs)3), 1.20-1.09 (m, 12H,
OCH(CH;),) EA: Expected: C, 70.96; H, 9.36; N, 3.94. Found: C, 71.21; H, 9.73; N, 3.89.

Synthesis of (S,5)-2 (using H,(S,S)-L?): Yield: 60.6 % (0.197 mg).

Synthesis of 3:Yield: 72.8% (0.168g) *HNMR (400 Mhz, CsDs, 6 (ppm)): 7.71(d, 1H, Ar-H), 7.65 (s, 1H,
HC=N), 7.59 (d, 1H, Ar-H), 7.54 (s, 1H, HC=N), 7.14 (d, 1H, Ar-H), 7.12 (d, 1H, Ar-H), 5.12 (hep, 1H,
OCH(CHj3),),4.83(d, 1H,NCH,), 4.68 (hep, 1H,OCH(CHs),), 3.73 (d, 1H, NCH,), 2.84,2.74(dd, 2H, NCH,),
1.77 (s, 9H, C(CHs)s), 1.43 (dd, 6H, OCH(CHs),), 1.39, 1.37, 1.35 (3s, 27H, C(CHs)), 1.08 (dd, 6H,
OCH(CH;),),0.78,0.38(2s, 6H, N-CH,C(CHs),). EA: Expected: C,70.47;H,9.52; N, 4.01.Found: C, 70.44;
H, 9.77; N, 3.99.
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Figure S1: MALDI-ToF spectrum for 1 in the presence of [Ag][Al(ORF),] showing formation of a silver
adduct between 1 and Ag cation (m/z for [1+Ag]*: calc. =763.31, found =762.56).
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Figure S2: MALDI-ToF spectrum for 1 in the presence of [Ag][SbFs] showing formation of a silver
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adduct between 1 and Ag cation (m/z for [1+Ag]*: calc. =763.31, found =762.67).
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Figure S3: MALDI-ToF spectrum for 2 in the presence of [Ag][Al(ORF),] showing formation of a silver

adduct between 2 and Ag cation ((m/z for [2+Ag]*: calc. =818.32, found =817.07).
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Figure S4: MALDI-ToF spectrum for 2 in the presence of [Ag][SbFs] showing formation of a silver
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adduct between 2 and Ag cation (m/z for [2+Ag]*: calc. =818.32, found =817.99).
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Figure S5: MALDI-ToF spectrum for 3 in the presence of [Ag][Al(ORF),] showing formation of a silver
adduct between 3 and Ag cation (m/z for [3+Ag]*: calc. =806.32, found = 800.87).
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Figure S6: MALDI-ToF spectrum for 3 in the presence of [Ag][SbFs] showing formation of a silver
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adduct between 3 and Ag cation (m/z for [3+Ag]*: calc. =806.32, found =801.02).
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'H NMR spectra of complexes 1-3
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Figure S7: 'H NMR spectrum of 1 in CsDg
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Figure S8: 'H NMR spectrum of 2 in C4Dg
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» NMR spectra for [Ag][B(Arc
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Figure S10: *H NMR spectrum (CD,Cl,) of [Ag][B(Ar™),] with 2 equiv. of Et,O per silver cation (1
equiv.),” 8.4 (ppm): 7.83(s, 8H, Ar-H),7.71 (s, 4H. Ar-H), 3.48 (q,8H, OCH,CHs), 1.15(t, 12H, OCH,CH,),
signals demoted * are attributed to decomposition product B(Ar?); (6.4 (ppm): 8.03ppm, 8.23ppm)°
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Figure S11:1BNMR spectrum (CD,Cl,) of [Ag][B(Arc™),] with 2 equiv. of Et,O persilver cation (1 equiv.),
6113 =-6.77 ppm.
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Figure S12:*FNMR spectrum (CD,Cl,) of [Ag][B(ArcF),] with 2 equiv. of Et,0 persilver cation (1 equiv.),
619r=-63.05 ppm
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» NMR spectra for [Ag][B(Ar3),].2CH;CN CH3C=N~Ag=N=CCHj,
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Figure S13:*H NMR spectrum (CD,Cl,) of [Ag][B(Ar¢™),] with 2 equiv. of CH;CN per silver cation (1
equiv.), 814 (ppm) =7.77 (s, 8H, Ar-H), 7.62 (s, 4H, Ar-H), 2.21 (s, 6H, CH;CN).
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Figure S14: B NMR spectrum (CD,Cl,) of [Ag][B(Ar™3),] with 2 equiv. of CH;CN per silver cation (1
equiv.), 6115 =-6.74 ppm
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Figure S15: °F NMR spectrum (CD,Cl,) of [Ag][B(Ar<™),] with 2 equiv. of CH;CN per silver cation (1
equiv.), 819r =-62.91 ppm
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» NMR spectra for [Ag][AI(ORF),] with RF = C(CF;); (as received from loLiTec)
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Figure S16: *F NMR spectrum (CD,Cl,) of [Ag][AI(ORF),4], 810 =-75.73 ppm.
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Figure S17: 7 Al NMR spectrum (CD,Cl,) of [Ag][AI(ORF),], 6,74 =-34.76 ppm.
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> Data for rac-LA ROP initiated by 1 in the presence of [Ag][OTf]
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Figure S18: rac-LA conversion versus time for polymerisation initiated by 1 + AgOTf (Table 1, Entry 1).
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Figure S19: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 1 +
[Ag][OTf] showing good match with one chain per 1 ( ), (Table 1, Entry 1)
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Figure S20: In( [rac-LA], / [rac-LA],) vs time (min) for rac-LA ROP initiated by 1 + [Ag][OTf] (per Table
1, Entry 1).
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Figure S21: [rac-LA] versus time for reaction initiated by 1 + [Ag][OTf] (Table 1, Entry 1). (temporal
least-square fit with ka,, =1.20 x 102 min)
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> Data for rac-LA ROP initiated by 1 in the presence of [Ag][SbF¢]
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Figure S22: rac-LA conversion versus time for polymerisation initiated by 1 + [Ag][SbF¢] (Table 1, Entry
2).
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Figure S23: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 1 +
[Ag][SbF¢] showing good match with 2 chains per 1 (plain grey line) (Table 1, Entry 2).
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Figure S24: In( [rac-LA], / [rac-LA],) vs time (min) for rac-LA ROP initiated by 1 + [Ag][SbF¢] (Table 1,

Entry 2).
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Figure S25: [rac-LA] versus time for reaction initiated by 1 + [Ag][SbF¢] (Table 1, Entry 2). (temporal

least-square fit with ka,, =1.26 x 102 min™)

S17



» Data for rac-LA ROP initiated by 1 in the presence of [Ag][B(Ar™),]
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Figure S26: rac-LA conversion versus time for polymerisation initiated by 1 + [[Ag][B(Ar"),] (Table 1,
Entry 3).
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Figure S27: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 1 +
[Ag][B(Ar<P),] showing good match with two chains per 1 (plain grey line), (Table 1, Entry 3).
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Figure S28:In( [rac-LAl,/ [rac-LA];) vs time (min) for rac-LA ROP initiated by 1 + [Ag][B(Ar™),] (Table
1, Entry 3).
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Figure S29: [rac-LA] versus timefor reaction initiated by 1 + [Ag][B(Ar‘?),] (Table 1, Entry 3). (temporal
least-square fit with k,,, =2.88 x 102 min™)
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> Data for rac-LA ROP initiated by 1 in the presence of [Ag][AI(ORF).]
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Figure S30:: rac-LA conversion versus time for polymerisation initiated by 1 + [Ag][AI(ORF),] (Table 1,
Entry 5).
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Figure S31: M, versus rac-LA conversion for polymerisation initiated by 1 + [Ag][Al(ORF),] showing
good match with two chains per 1 (grey line), (Table 1, Entry 5).

S20



45 -

4. y = 7.90E-02x +2.18E-01 S
R2=9.82E-01
35 -
.‘.
3 -
= L
S 25
~
=
< 2 e
=
S 15
1 - o
05 4 .
0 ‘ T T T T T 1
0 10 20 30 . 40 50 60
time (min)

Figure S32:In( [rac-LA], / [rac-LA],) vs time (min) for rac-LA ROP initiated by 1 + [Ag][AI(ORF),] (Table
1, Entry 5).
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Figure S33: [rac-LA] versus timefor reaction initiated by 1 + [Ag][Al(ORF),] (Table 1, Entry 5). (temporal
least-square fit with ka,, =1.01 x 10 min™)
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Figure S34: Overlay of [rac-LA]; versus time for polymerisation initiated by 1 in the presence of the
different silver salts, including exponential decay fitting (dash line), as per figure legend.

Table S1: reaction rate for polymerisation initiated using 1 + the different silver salts

Complex Silver salt Kapp®

(1 equiv.) (1 equiv.) (min?)
1 [Ag][OTf] 1.2 x 1072
1 [Ag][SbFe] 1.3x 1072
1 [Ag][B(ArcF),] 2.9x 10?2
1 [Ag][AI(ORF)4] 1.0x 101

Reaction conditions: 1/[silversalt]/[LA]=1/1/100, [LA]O=1 M, dichloromethane, room temperature;
a) kapp determined using temporal least-squarefit for an exponential decay, [rac-LA]; = [rac-LA],.exp(-
Kapp-t), as per Figure S28.
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> Same Excess Experiments:

In order to investigate for deactivation of the catalytic system (e.g. reaction of the silver salt with 1),
“same excess” experiments were carried out. Two reactions with different initial concentration of rac-
LA were performed (i.e. [rac-LA]lo= 1.5 M and 1.0 M) and monitored. The reaction with the higher
initial concentration (i.e. [rac-LA], = 1.5 M) will reach at some point the same concentration as the
reaction with lower initial concentration [rac-LA],=1.0 M. At this point, in the absence of deactivation,
the catalytic system which has already completed several monomer insertions should have the same
activity as the reaction started at a lower concentration. Thus, a time shift of the curve should overlay
if there is no deactivation. It should be noted that a slightly lower activity could also be inferred from

the polymer chain growing from the metal centre hampering further monomer insertion (i.e. sort of
product inhibition).

1.6 1

o ik [rac-LA] versus time
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12 fit_1M
O  time-shifted
= 1 -570 min
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_E, 2| ]
< 038
&
£
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0.4 4 ] ]
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'm] |
] L
-1000 -500 0 500 1000 1500 2000 2500 3000
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Figure S35: rac-LA polymerisation initiated by 1 + [Ag][AI(ORf),] with [rac-LA], =1M (e,orange dot)
and 1.5M (m, blue square) showing no catalyst deactivation.
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Figure S36: rac-LA polymerisation initiated by 1 + [Ag][SbF¢] with [rac-LA], = 1M (e, orange dot) and
[rac-LA], =1.5M (m, blue square) showing deactivation (time-shifted curve slower activity after [rac-
LA] = 1M)
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> Effect of silver salt [Ag][AlI(ORF),] equivalents for rac-LA ROP initiated by 1.

Table 2: Effect of silver salt [Ag][AlI{ORF),] concentration [R" = C(CF;);]

Ent cat. / [Ag][X] /rac- [XI Time Conversion
Y LA (equiv.) (1 equiv.) (min) (%)
2-60 1/1/100 [AI(ORF),] 20 86.9
2-58 1/0.5/100 [AI(ORF),] 60 61.8
2-60 1/2/100 [AI(ORF),] 20 92.2
[rac-LA] vs time e 0.5 equiv.
1 4
09 12 " 1 equiv.
0.8 A °
2 equiv.
0.7 A o a
=
% 0.6
£ * .
— 0.5 4 .
S o
§ 0.4 . ‘ ..... o
........ .
03 1 o e ° °
024 LT
0.1 A
0 T T L T I
0 20 40 Time (min) 60 80 100

Figure S37: [rac-LA] versus time for polymerisation initiated with 1 in the presence of 0.5 (e, blue
dot), 1 (e, orange dot) and 2 equivalents (e, grey dot) of [Ag][Al(ORF),] as per Table S2.
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> Data for rac-LA ROP initiated by 2 in the presence of [Ag][OTf]
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Figure S38: rac-LA conversion versus time for polymerisation initiated by 2 + [Ag][OTf] (Table 2, Entry
1).

16000 - . -3
M, versus rac-LA conversion
14000 - - 28
® ExpMn L 26
12000 - ' L S e A
® dispersity oo e |24
= 10000 -  -eeeeeeee Li ExpMn) e
S near (ExpMn) L 22
£ o .
gweoy - 2
s T e |
S 6000 { e 1.8
........ - 1.6
400 1 e
-------- - 1.4
----- °
2000 1
......... ®e °® 12
0 “"' T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

rac-LA conversion (%)

Figure S39: M, versus rac-LA conversion for polymerisation initiated by 2 + [Ag][OTf] showing 1 chain
per Ti complex suggesting only one O'Pr initiating (orange line), (Table 2, Entry 1).
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Figure S40: In( [rac-LA], / [rac-LA],) vs time (min) for rac-LA ROP initiated by 2 + [Ag][OTf], (Table 2,
Entry 1).
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Figure S41: [rac-LA] versus time for reaction initiated by 2 + [Ag][OTf] (Table 2, Entry 1). (temporal
least-square fit with ka,, =5.93 x 102 min™)
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> Data for rac-LA ROP initiated by 2 in the presence of [Ag][SbF¢]
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Figure S42: rac-LA conversion versus time for polymerisation initiated by 2 + [Ag][SbF¢] (Table 2, Entry
2).
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Figure S43: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 2 +
[Ag][SbFs] showing 2 chains per Ti (both O'Pr groups initiating) (Table 2, Entry 2).
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Figure S44: In( [rac-LA], / [rac-LA],) vs time (min) for rac-LA ROP initiated by 2 + [Ag][SbF¢] (Table 2,

Entry 2).
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Figure S45: [rac-LA] versus time for reaction initiated by 2 + [Ag][SbF¢] (Table 2, Entry 2). (temporal
least-square fit with k,,, =1.65 x 102 min™)
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» Data for rac-LA ROP initiated by 2 in the presence of [Ag][B(Ar™),]
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Figure S46: rac-LA conversion versus time for polymerisation initiated by 2 + [Ag][B(Ar"™),] (Table 2,
Entry 3).
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Figure S47:In( [rac-LA]y/ [rac-LA];) vs time (min) for rac-LA ROP initiated by 2 + [Ag][B(Ar™3),] (Table
2, Entry 3).
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Figure S48: [rac-LA] versus time for reaction initiated by 2 + [Ag][B(Arc™),] (Table 2, Entry 3). (temporal
least-square fit with ka,, =4.0 x 102 min?).
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Figure S49: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 2 +
[Ag][B(Ar<F),] showing 2 chains per Ti (both O'Pr groups initiating) (Table 2, Entry 3).
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> Data for rac-LA ROP initiated by 2 + [Ag][Al(OR),]
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Figure S50: rac-LA conversion versus time for polymerisation initiated by 2 + [Ag][Al(ORF),] (Table 2,
Entry 4).
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Figure S51:In( [rac-LA],/ [rac-LA];) vs time (min) for rac-LA ROP initiated by 2 + [Ag][AI(ORF),] (Table 2,
Entry 4) and a poor linear fit suggesting departure from the assumed first order in monomer.
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Figure S52: [rac-LA] versus time for reaction initiated by 2 + [Ag][AI(ORF),] (Table 2, Entry 4). (the poor
temporal least-squarefit with k,,, = 3.42x 102 min*! suggests departure from the assumed first order
in monomer).
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Figure S53: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 2 +
[Ag][AI(ORf),] showing 2 chains per Ti (both O'Pr groups are initiating) (Table 2, Entry 4).
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> Data for rac-LA ROP initiated by (S,S)-2 + [Ag][AI(ORF),]
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Figure S54: rac-LA conversion versus time for polymerisation initiated by (S,S)-2 + [Ag][Al(ORF).] (Table

2, Entry 5).
16000 - . -3
M, versus rac-LA conversion
14000 ® ExpMn - 2.8
® dispersity L 26
12000 {1 ~  ceeeeeces Linear (Exp Mn)
- 2.4
10000 - L 55
3 two chains
£ 8000 - . -2
= (theoretical)
3 - 1.8
S 6004 o®°
veeeett e’
----------- - 1.6
40004 e
o - 14
2000{ T
........ - 1.2
........... ¢ b o oo
0 "..‘. T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100

[rac-LA] connversion (%)

Figure S55: M, (¢) and dispersity () versus rac-LA conversion for polymerisation initiated by (S,S)-2 +
[Ag][AI(OR),] showing 2 chains per Ti (both O'Pr groups are initiating), (Table 2, Entry 5).
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Figure S56: In( [rac-LA], / [rac-LA),) vs time (min) for rac-LA ROP initiated by (S,S)-2 + [Ag][AI(ORf),]
(Table 2, Entry 5)
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Figure S57: [rac-LA] versus time for reaction initiated by (S,S)-2 + [Ag][Al(ORf),] (Table 2, Entry 5).
(temporal least-square fit with kap, =9.22 x 107 min™.
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> Data for L-LA ROP initiated by (S,S)-2 + [Ag][AI(ORF).]
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Figure S58: L-LA conversion versus time for polymerisation initiated by (S,S)-2 + [Ag][Al(ORF),], reaction
conditions: cat = (S,5)-2), [L-LA], = 1M, [cat]/[AgAl(ORf),]/[L-LA] =1/1/100, DCM, 25°C.
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Figure S59: M, (¢) and dispersity () versus L-LA conversion for polymerisation initiated by (S,S)-2 +
[Ag][AI(ORF),] showing 2 chains per Ti (both O'Pr groups are initiating), ], reaction conditions: cat =

(S,5)-2), [L-LA], = 1M, [cat]/[AgAI(ORF),]/[L-LA] = 1/1/100, DCM, 25°C.
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Figure S60: Ln( [L-LA]o/ [L-LA],) vs time (min) for L-LA ROP initiated by (S,S)-2 + [Ag][Al(ORF).], reaction
conditions: cat = (S,5)-2), [L-LA], = 1M, [cat]/[AgAl(ORf),]/[L-LA] =1/1/100, DCM, 25°C.
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Figure S61: [L-LA] versus time for reaction initiated by (S,S)-2 + [Ag][Al(ORf),] (Table 2, Entry 5).
(temporal least-square fit with kap, =2.10 x 102 min™.
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> Data for D-LA ROP initiated by (S,S)-2 + [Ag][AI(ORF),]
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D-LA conversion versus time for polymerisation initiated by (S,5)-2 + [Ag][Al(ORF),], reaction
cat =(S,S)-2), [D-LA], = 1M, [cat]/[AgAl(ORF),]/[D-LA] = 1/1/100, DCM, 25°C.
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Figure S63: M, (e) and dispersity (®) versus D-LA conversion for polymerisation initiated by (S,S)-2 +
[Ag][AI(ORF),] showing 2 chains per Ti (both O'Pr groups are initiating), ], reaction conditions: cat =
(S,5)-2), [D-LA], = 1M, [cat]/[AgAl(ORF),]/[D-LA] =1/1/100, DCM, 25°C.
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Figure S64: Ln( [D-LA],/ [D-LA],) vs time (min) for D-LA ROP initiated by (S,S)-2 +[Ag][Al(ORf).], reaction
conditions: cat = (S,5)-2), [D-LA], = 1M, [cat]/[AgAl(ORF),]/[D-LA] =1/1/100, DCM, 25°C.
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Figure S65: [D-LA] versus time for reaction initiated by (S,S)-2 + [Ag][Al(ORF),] with temporal least-
square fit with k., = 1.58 x 102 min?, reaction conditions: cat = (S,S)-2), [D-LA], = 1M,
[cat]/[AgAl(ORF),]/[D-LA] =1/1/100, DCM, 25°C.
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Figure S66: Overlay of L-LA (e), D-LA (e) and rac-LA (e) conversion (%) versus time for polymerisation
initiated by (S,S)-2, reaction conditions: cat = (S,5)-2), [LA], = 1M, [cat]/[AgAI(ORF),]1/[LA] = 1/1/100,
DCM, 25°C.
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Figure S67: Overlay of [L-LA], [D-LA] and [rac-LA] versus time for reaction initiated by (S,S)-2 +
[Ag][AI(OR),] (temporal least-square fit with kg, [LA]: = [LA]o.exp-(Kapp-t)

Table S3:reaction rate for L-LA, D-La and rac-LA polymerisation initiated using (S,S)-2 +[Ag][AI(ORf),]

Complex Lactide (LA) Kapp®

(1 equiv.) (100 equiv.) (min?)
(S,5)-2 L-LA 2.1x10?
(S,5)-2 D-LA 1.6 x 102
(S,5)-2 rac-LA 9.2x103

Reaction conditions: (S,S)-2/[Ag.Al(OR),]/[LA] = 1/1/100, [LA], = 1 M, dichloromethane, room
temperature; a) k,,, determined using temporal least-square fit for an exponential decay, [LA]; =
[LA]o.exp(-Kapp-t)-
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» Tacticity measurements for polymer obtained using complex 2 and (S,S)-2

1H{1H} for reaction initiated by 2 ]AgOTf
P

5.19

M1

Name: M1
From: 5.172 ppm

To: 5.223 ppm
Residual Error:4.8e+04

# ppm Height Widthl/G Area
1 52043 12712.291.95 0.90 225038.74
2 5.1896 3686.10 2.70 0.63 93842.49

T T T T T T T T T T T T T T T T T T T T T T T T T
5.225 5.220 5.215 5.210 5.205 5.200 5.195 5.190 5.185 5.180 5.175 5.170 5.165 5.160 5.155 5.150 5.145 5.140 5.135 5.130 5.125 5.120 5.115 5.110 5.105
f1 (ppm)

Figure S68:1H-{*H} for rac-LA ROP initiated by 2 + [Ag][OTf] showing slightly heterotactic PLA with P,
= 0.7, calculated using the first two tetrad rmr and rmm.

1H{1H} for rac-La ROP initidted by 2 + AgSbF6J
I I’

—5.19
5.18
5.17

Name: M1

From: 5.130 ppm

To: 5.260 ppm

Residual Error:2.32e+03

# ppm  Height Width(Hz) L/G Area

1 5240723112188  0.00 5588.705
2 52268 187.74 236 0.00 5707.082
3 51916 15580 405  0.00 8120.304
4 5.1811419.033.63  0.00 19552.361
5 51710 323.60 413 0.00 17204.620

T T T T T T T T T T T T T T T T T T T T T T T T T T
5.255 5.250 5.245 5.240 5.235 5.230 5.225 5.220 5.215 5.210 5.205 5.200 5.195 5.190 5.185 5.180 5.175 5.170 5.165 5.160 5.155 5.150 5.145 5.140 5.135 5.13(
5 (ppm)

Figure S69: *H-{*H} for rac-LA ROP initiated by 2 + [Ag][SbFs] showing atactic PLA with P,=0.49,
calculated using the first two tetrad rmr and rmm (P, = 0.53 using all five tetrads).
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1H{1} for rac-LA ROP initiat@d by 2 + AgBArF ]
w M1 w
I I

Name: M1
From: 5.186 ppm Pr=0.6

To: 5.245 ppm
Residual Error:2.1e+04

# ppm Height WidthL/G Area

1 5.2226 4026.72 1.20 0.06 123382.99
2 5.2084 1259.89 2.80 1.00 78621.52

T T T T T T T T T T T T T T T T T T T T T T
5.235 5.230 5.225 5.220 5.215 5.210 5.205 5.200 5.195 5.190 5.185 5.180 5.175 5.170 5.165 5.160 5.155 5.150 5.145 5.140 5.135 5.130
f1 (ppm)

Figure S70:'H-{*H} for rac-LA ROP initiated by 2 + [Ag][B(Ar"),] showing an heterotactic bias with P,
= 0.61, calculated using the first two tetrad rmr and rmm.

1H{1} for rac-LA ROP initiated by 2 +JAg][AI(OR)4] &
w w

5 i 3
M1 & w w
I I I
Name: M1
From: 5.099 ppm
To: 5.239 ppm
Residual Error:195
# ppm  Height Width(Hz) L/G Area
1 5.2118 254.91 2.33 -0.13 11125.395
2 5.1977 114.74 2.74 0.08 5710.133
3 5.1649 56.82 3.24 0.62 3107.531
4 5.1539 216.51 4.99 -0.64 21589.854 Pr = 0-6
5 5.1416 243.17 3.15 0.75 12683.121

T T T T T T T T T T
5.24 5.23 5.22 5.21 5.20 5.19 5.18 5.17 5.16 5.15 5.14 5.13 5.12 5.11 5.10

& (ppm)
Figure S71: *H-{*H} for rac-LA ROP initiated by 2 + [Ag][Al(ORf),] showing an heterotactic bias with P,
= 0.60, calculated using the first two tetrad rmr and rmm.
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Pr=0.4

5.22

5.21

5.17

5.16

5.15

Name: PLA

From: 5.130 ppm

To: 5.242 ppm

Residual Error:1.74e+04

# ppm Height WidthL/G Area
5.2180 1393.92 3.13 1.40 91367.53
5.2071 1970.53 3.56 1.14 152862.15
5.1728 1797.01 2.83 1.73 100669.23

5.1624 8901.84 2.72 0.81 556649.34
5.1525 3441.39 3.08 0.44 256669.31

aoA W N e

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5.25 5.25 5.24 524 523 5.23 522 522 521 521 520 5.20 5.19 5.19 5.18 5.18 5.17 5.17 5.16 5.16 5.15 5.15 5.14 5.14 5.13 5.13 5.13 5.12 5.12 5.11

Figure S72:'H-{*H}for rac-LA ROP initiated by (S,S)-2 +[Ag][Al(ORF),] showing an isotactic bias with P,,
= 0.60 (P,=0.40), calculated using the five tetrads (P, = 0.63 using the first two tetrads).
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> Polymerisation data using complex 3

rac-LA conversion (%)

70
rac-LA conversion versus time
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Figure S73:rac-LA conversion versus time for polymerisation initiated by 3 + [Ag][OTf] (Table 2, Entry

6).
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Figure S74: M, (®) and dispersity () versus rac-LA conversion for polymerisation initiated by 3 +
[Ag][OTf], showing experimental M, higher than expected with one or two chains per Ti (Table 2, Entry

6).
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Figure S75: rac-LA conversion versus time for polymerisation initiated by 3 + [Ag][SbF¢] (Table 2, Entry
6).
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Figure S76: M, (e) and dispersity (e) versus rac-LA conversion for polymerisation initiated by 3 +
[Ag][SbF¢] showing higher than expected molar masses (Table 2, Entry 7).
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Figure S77: rac-LA conversion versus time for polymerisation initiated by 3 + [Ag][Al(ORf),] (Table 2,
Entry 8).

14000 - r5
M, versus time
i - 4.5
12000 @ Corrected Mn
10000 A @ Dispersity -4
®
= - 35 @
g 8000 1 two chains z
~ . 3 7}
20 (theoretical) 5
- 6000 - o
S - 25 2
4000 - ®
® -2
° o ®
2 — °
000 ° - 15
0 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90

rac-LA conversion (%)

Figure S78: M, (e) and dispersity (®) versus rac-LA conversion for polymerisation initiated by 3 +
[Ag][Al(ORF),] showing poorly controlled molar masses (Table 2, Entry 8).
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DecOS-Z%ﬁ.Z.fid IS N]RR 5 5 08 i} 2 9 BRI

J Koh 02-108, 120 in CD€]3 }"1H spectrum dec at ¥). using Av400D ; Dec08-2022/2 woon n v W 116516516 10

' P >P ' LT LT 21NN
Name: M1
From: 5.130 ppm
To: 5.230 ppm

Residual Error:3e+04
# ppm Height Width(Hz) L/G Area

1 5.21959 8451.20 0.88 0.22 185791.784
2 5.21761 2623.72 0.96 0.79 58117.485
3 5.20641 439.90 0.98 -0.43 11745.143
4 5.20488 1714.09 0.94 -0.22 42700.074
5 5.20362 1341.12 0.92 0.02 31551.200
6 5.20159 349.43 0.76 0.61 6253.855
7 5.17458 455.57 1.18 -0.45 14620.679
‘ 8 5.17207 1546.74 1.14 -0.35 47380.114
9 5.16922 1080.78 0.92 0.08 25281.899
10 5.16344 797.91 1.20 -0.05 24864.797

11 5.16015 3450.24 1.65 0.01 145980.260
5.15745 718.49 0.94 0.71 15652.148
5.15180 826.94 0.60 0.32 12323.412
5.14987 4330.77 1.11 0.64 113329.424
5.14808 3670.23 1.10 0.02 103402.832
5.14628 3569.61 0.97 -0.15 90580.602
5.14432 741.15 0.73 0.25 13434.454

~

N
/ N\

T T T T T T T T T T T T T T T T T T T T
5230 5225 5220 5.215 5210 5205 5200 5.195 5190 ©5.185 5.180 5.175 5.170 5.165 5.160 5.155 5.150 5.145 5.140 5.135
f1 (ppm)

Figure S79: *H-{*H} spectrum for rac-LA ROP initiated by 3 + [Ag][OTf] showing heterotactic PLA with
P.=0.71, calculated using the first two tetrad rmr and rmm (P, = 0.73 using all five tetrads) (Table 2,
Entry 6).
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Nov10-2022. 15fid b5}
J Koh 02-70, t’F in CDCI3 ; 1H spectrum‘dec at 1.57ppm using Av400D ; Nov10-2022/1

—5.17
—5.17

5.16
—5.15
—5.15

Name: M1

From: 5.130 ppm

To: 5.227 ppm
Residual Error:2.2e+05

# ppm Height Width(Hz) L/G Area

5.21928 1887.56 1.23 0.42 56377.220
5.20573 1742.70 1.86 1.01 72242.846
5.17170 1021.16 2.16 0.27 54685.469
5.16915 1133.28 0.92 0.00 26702.283
5.16054 3481.12 1.56 0.40 132000.069
5.15194 2460.43 1.42 0.00 89901.782
5.15015 1769.24 1.34 0.15 59846.169

N un s wN e

T T T T T T T T T T T T T T T T T T T T
5.225 5220 5215 5210 5205 5200 5.195 5190 5.185 5.180 5.175 5.170 5.165 5160 5.155 5150 5.145 5.140 5.135 5.1
f1 (ppm)

Figure S80: *H-{*H} for rac-LA ROP initiated by 3 + [Ag][SbFs] showing isotactic biased PLA with P, =
0.44, calculated using the first two tetrad rmr and rmm (Table 2, Entry 7).
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Oct06-2022.2.fid o bl S
JK;°CR ; 02-24, Isolate ; CDCI3 ; H'D 1H{1H} NMR Spé‘ttrum ; dec = 1.535 ppm ; Service-DRX400 ; OCH’OG*ZOZZ ;2

—5.09
5.08

Name: M1

From: 5.050 ppm
To: 5.170 ppm
Residual Error:4.82

# ppm  Height Width(Hz) L/G Area

5.1477 53.31 3.74 -0.79 2835.473
5.1348 60.20 2.55 0.71 1788.749
5.1031 63.82 4.80 -0.25 4070.782

5.0923 212.65 4.03 0.09 10887.790
5.0810 76.98 3.08 0.76 2734.933

G W N e

T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)

Figure S81: *H-{*H} spectrum for rac-LA ROP initiated by 3 + [Ag][Al(ORF).] showing slightly isotactic
PLA with P, =0.38, calculated using using all five tetrads (Table 2, Entry 8).
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Figure 82: MALDI-ToF spectrum of PLA obtained via rac-LA ROP initiated by complex 1 in the presence
of 1 equiv of [Ag][SbF¢] showing peaks spaced by 144 and O’Pr terminated polymeric chains. Polymer
sample obtained from polymerisation with conditions 1/1/30 = cat./ [Al(ORF),] /rac-LA
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Figure S83: MALDI-ToF spectrum of PLA obtained via rac-LA ROP initiated by complex (S,S)-2 in the
presence of 1 equiv of [Ag][Al(ORF),] showing peaks spaced by 144 and O'Pr terminated polymeric
chains. Polymer sample obtained from t=60 min aliquot (Table 2, Entry 5).
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