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Experimental details
Materials and Instrumentation

All reagents were purchased from Sigma Aldrich and used as received, except acetonitrile and methyl
tosylate. Acetonitrile was purified by distillation over barium oxide before use as polymerization solvent
and methyl tosylate was purified by distillation over barium oxide and stored under argon.

Polymerizations were performed in capped vials in a single mode microwave reactor Anton Paar
Monowave 300 (IR sensor for temperature control) equipped with a MAS24 autosampler. The vials were
heated to 130°C for at least two hours, and cooled down under argon before usage.

SEC was measured on a Agilent 1260-series HPLC system equipped with a 1260 online degasser, a 1260
[SO-pump, a 1260 automatic liquid sampler (ALS), a thermostatted column compartment (TCC) at 50°C
equipped with a PSS Gram3o column in series with a PSS Gramiooo column (Pn-PropOx and Pi-PropOx)
or two Agilent mixed D columns in series (Pc-PropOx), a 1260 diode array detector (DAD) and a 1260
refractive index detector (RID). The used eluent was DMA containing 5omM of LiCl at a flow rate of
1ml/min. The spectra were analysed using the Agilent Chemstation software with the GPC add on. Molar
mass and PDI values were calculated against Varian PS standards.

Gas chromatography was performed on 7890A from Agilent Technologies with an Agilent J&W Advanced
Capillary GC column (30 m, 0.320 mm, and 0.25 pum). Injections were performed with an Agilent
Technologies 7693 auto sampler. Detection was done with a FID detector. Injector and detector
temperatures were kept constant at 250 and 280 °C, respectively. The column was initially set at 50 °C,
followed by two heating stages: from 50 °C to 100 °C with a rate of 20 °C /min and from 100 °C to 300 °C
with a rate of 40 °C /min, and then held at this temperature for 0.5 minutes. Conversion was determined
based on the integration of monomer peaks using acetonitrile as internal standard.

Monomer synthesis

The c-PropOx, n-PropOx and i-PropOx monomers were prepared following the previously reported
synthetic procedure for c-PropOx by direct condensation of the corresponding nitriles with
2-aminoethanol.’

In brief, the nitrile (1 equiv) and zincacetate dehydrate (catalyst, 0.02 equiv) were heated to 130 °C under
reflux conditions, and 2-aminoethanol (1.1 equiv) was added dropwise. After overnight refluxing, the
reaction mixture was cooled to room temperature, and dichloromethane was added. The organic phase
was washed 3 times with water and once with brine. After removing the dichloromethane under reduced
pressure, the monomer was purified by fractional distillation over barium oxide.

Polymerization kinetics

The polymerization kinetics were studied by preparing a stock solution of the polymerization mixture
with 4 M monomer concentration in acetonitrile and methyl tosylate as initiator resulting in a monomer
to initiator ratio of 50. This stock solution was divided over several microwave vials (1 mL each) that were
heated for different times to 140 °C. After microwave polymerization, the mixture was cooled to 38 °C and
quenched by the addition of water.

GC and SEC samples were prepared from these quenched polymerization mixtures to determine the
monomer conversion and the molar mass (distribution) of the resulting polymers. The monomer
conversion was calculated from integration of the GC signals, whereby the acetonitrile signal was used as
internal standard.
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Evolution of molecular weight (distribution) with conversion for the CROP of PropOx
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Figure S1. Number average molecular weight (M,) and polydispersity index (PDI) as function of
conversion for the CROP of 2-cyclopropyl-2-oxazoline (c-PropOx), 2-n-propyl-2-oxazoline (n-
PropOx) and 2-isopropyl-2-oxazoline (i-PropOx). Polymerizations performed at 140 oC in acetonitrile
with 4 M monomer (M) concentration, methyl tosylate (I) as initiator and a [M]:[I] ratio of 50. The
dotted line shows the theoretical number average molecular weight (M, ). All polymers show narrow
molecular weight distributions with PDI < 1.20. SEC of poly(c-PropOx) was measured with chloroform as
eluent while the other polymers were measured with DMA as eluent, which explains the observed
difference in M,, due to the different hydrodynamic radii. C-PropOx data from ref1.
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Scheme S1. Schematic representation of the modeled reaction of methyl-oxazolinium species with

2-o0xazoline monomers.
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Figure S2. Fotographs of the polymerization mixture of c-PropOx at 140 °C in a pressure reaction tube

(left) and in a microwave polymerization tube after cooling back to 40 °C (right) clearly demonstrating

that phase separation only occurs upon cooling.
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Preliminary B3LYP calculations
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Figure S3. Comparison of experimental and calculated (B3LYP/6-31+G(d,p) optimizations, energy
refinement with Mo6-2X, BMK* and MPWiIC and a 6-31++G(d,p) basis set) rate constants of the
first propagation step of the CROP of c-PropOx, n-PropOx and i-PropOx.

Gibbs free energy profiles
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Figure S4. Gibbs free energy profiles for the first propagation step of the CROP of c-PropOx, n-
PropOx and i-PropOx (M06-2X/6/31++G(d,p)). Energies for each different substituent relative to its
own reactants. RC, TS, PC and Prod denote respectively reactant complex, transition state, product
complex and product. Free energies in kJ/mol at 140°C and 1 atm. BSSE corrections were taken into

account.
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Electrophilicity
The electrophilcity w can be defined as:

Y . IP + EA
W= E with the electronegativity x = >

Fukui functions

Fukui functions corresponding to nucleophilic and electrophilic attack, respectively:

f+(1‘) = PN+ (r) - PN (r)= PLumo (r)

f(r) = PN (r) - PN- (r) = PHOMO (r)

c-PropOx monomer n-PropOx monomer i-PropOx monomer

c-PropOx cation n-PropOx cation i-PropOx cation

Figure Ss. Electrophilic Fukui functions [isovalue o0.01 au] on oxazoline monomers (top) and
nucleophilic Fukui functions [isovalue 0.01 au] on oxazoline cations (bottom).
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Cartesian coordinates of transition states

Cartesian coordinates, energy, imaginary and low frequencies of the optimized geometry
(B3LYP/6-31+G(d,p)) of c-PropOx-TS.
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Energy (mo6-2X/6-31++G**) = -767.370114 hartree
Frequencies(cm-1): -569.3206, 13.6330, 26.3640,...

S6



Cartesian coordinates, energy, imaginary and low frequencies of the optimized geometry
(B3LYP/6-31+G(d,p)) of n-PropOx-TS.
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Energy (mo6-2X/6-31++G**) = -769.8265249 hartree

Frequencies(cm-1): -568.6547, 17.0975, 26.0295,...
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Cartesian coordinates, energy, imaginary and low frequencies of the optimized geometry

(B3LYP/6-31+G(d,p)) of i-PropOx-TS.
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Energy (mo6-2X/6-31++G**) = -769.8287228 hartree

Frequencies(cm-1): -566.2449, 23.7533, 32.4007,...
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