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Fig. S1 *H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 1.
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Fig. S2 13C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 1.
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Fig. S3 'H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 2.
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Fig. S4 13C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 2.
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Fig. S5 *H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 3.
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Fig. $6 13C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 3.
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Fig. S7 *H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 4.
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Fig. S8 13C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 4.
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Fig. S9 'H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 5.
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Fig. $10 3C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 5.
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Fig. S11 *H NMR spectrum (600 MHz, CsDs, 30 °C) of Catalyst 6.
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Fig. 12 3C NMR spectrum (150 MHz, CsDs, 30 °C) of Catalyst 6.
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Fig. S13 'H NMR spectrum (600 MHz, CDCls, 30 °C) of crude product of a representative
polymerisation reaction (Table 2, entry 3).
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Fig. S14 'H NMR spectrum (600 MHz, CDCls, 30 °C) of representative isolated polymer (Table 2, entry
3).
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Method for the calculation of copolymer compositions from NMR data

CHO mono-insertion Multiple CHO insertion

o b ¢ Oc c)\Oc b,
818!
n-m
=2,3..

X=2z,

Take the NMR in Figure S13 as an example. From the crude sample (before polymer purification), we
need to integrate for the peaks as shown below.

. : This is the CH proton from CHO of the mono-insertion (x = 1).

: This is the CH proton from CHO of the multiple CHO insertion at both ends.
: This is the CH proton from CHO connected by ether linkages.

: This is CH; proton from SA in the polymer.

e SA : Thisis CH2 proton from unreacted SA monomer.

e CHO : Thisis CH proton from unreacted CHO monomer.

o o T o

The incorporation ratio [B/A ratio] can be obtained by dividing the sum of the integrated CHO peaks
by half that of SA, because the SA peaks correspond to four protons while only two protons per CHO
are represented in the integrated sections.

B/Aratio=(a+b+c)/(d/2)

SA conversion [convSA] is determined by dividing the signal of the polymerised SA (d) by the sum of
monomer and polymerised SA signals:

convSA=d/(SA+d)

The degree of polymerisation [DP-SA] may be calculated by multiplying the loading ratio of each
monomer to the catalyst:

DP-SA = convSA * loadedSA

Turnover frequency [TOF] of SA is calculated from the reaction time and the degree of
polymerization of SA:

TOF = DP-SA / time

The degree of polymerisation of CHO can be found by multiplying that of SA with the incorporation
ratio:

DP-CHO = DP-SA * B/A ratio
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Fig. S15 *H NMR spectrum (600 MHz, CDCls, 30 °C) of isolated terpolymer (Table 3, entry 1).
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Scheme S1 Proposed mechanism for the copolymerisation reaction.
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Fig. S16 DOSY NMR spectrum of isolated polymer sample in CDCl; (Table 2, entry 3).
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Fig. S17 DOSY NMR spectrum of isolated ter-polymer in CDCl; (Table 3, entry 1).
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Log Plot of Concentration against Time
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Fig. $18 The SA consumption of the polymerisations described in Table 2, entries 1-6.
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Electrospray lonisation — Mass Spectrometry

Samples of polymers were hydrolysed. The hydrolysis products were extracted from the organic
layer and analysed by electrospray ionisation mass spectrometry.
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Fig. S19 ESI-MS spectra of hydrolysed copolymer (Table 1, entry 9).
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Cat.1 200SA1000CHO

Detector Fesponse (mW)
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Mp - (Daltons)
Mw / Mn
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Retention Volume (ml)

21.983
4323
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9,205
6.230
1.499

Fig. $20 GPC trace of isolated copolymer (Entry 1, Table 2).

Cat.2 200SA1000CHO

Detector Fesponse (mW)
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Fig. S21 GPC trace of isolated copolymer (Entry 2, Table 2).
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Cat.3 200SA1000CHO

Detector Fesponse (mW)

0.0 5.0

Peak RV -(ml)
Mn - (Daltons)
Mw - (Daltons)
Mz - (Daltons)
Mp - (Daltons)
Mw / Mn

10,0 15.0 20,0 250 30,0 350
Retention Volume (ml)

21.883
4395
6,884
10,203
6,503
1.566

Fig. S22 GPC trace of isolated copolymer (Entry 3, Table 2).

Cat.4 200SA1000CHO

Detector Fesponse (mW)
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Fig. $23 GPC trace of isolated copolymer (Entry 4, Table 2).
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Cat.5 200SA1000CHO

Detector Fesponse (mW)
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Fig. $24 GPC trace of isolated copolymer (Entry 5, Table 2).

Cat.6 200SA1000CHO

Detector Fesponse (mW)
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Fig. S25 GPC trace of isolated copolymer (Entry 6, Table 2).
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Cat.3 100SA1000CHO
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Fig. S26 GPC trace of isolated copolymer (Entry 7, Table 2).
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Fig. S27 GPC trace of isolated copolymer (Entry 8, Table 2).
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Cat.3 100SA500CHO toluene

Refractive Index

B}

p=1

s &

g frd

: il

=

g

'

=

0.0 50 10.0 15.0 200 250 30.0 50 40.0
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Peak RV - (ml) 21.810
Mn - (Daltons) 4,063
Mw - (Daltons) 6,626
Mz - (Daltons) 9,285
Mp - (Daltons) 6,720
Mw / Mn 1.631

Fig. S28 GPC trace of isolated copolymer (Entry 9, Table 2).

Cat.3 100SA1000CHO tetrahydrofuran

2(,!_40

Detector Response (n')
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Mz - (Daltons) 11,505
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Mw / Mn 1411

Fig. S29 GPC trace of isolated terpolymer (Entry 1, Table 3).
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Cat.31000CHO
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Fig. S30 GPC trace of isolated polymer (Entry 5, Table 3).
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