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Cationic ring-opening polymerization (CROP): propagation reaction
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Figure 1: the propagation reaction for the cationic ring-opening polymerization of alkyl-2-oxazolines with an Sn2-like transition state.

Controlling factors:
- Steric effects
- Electronic effects: Inductive/mesomeric effects of R chain

<—> Previous work:
dipole-cation interactions increase the polymerization rate’

what about 1r-cation interactions?
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Figure 2: Investigated alkyl-2-oxazolines: n-Butyl-2-Oxazoline (n-ButOx, blue), Butenyl-2-Oxazoline (ButenOx, red), Butynyl-2-Oxazoli -
ne (ButynOx, green), Pentynyl-2-Oxazoline (PentynOx, yellow).

> Answer 1: Molecular dynamics results Answer 3: Governing interaction in agion using NClplc
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Time (ps) Figure 5: Static post-analysis to understand the controlling non-covalent interactions governing the transition

Figure 4: ab inito Molecular dynamics simulations for a pentameric polymer of n-ButylOx (a), ButenOx (b),  states (TSs) using the NClplottool.” Most stable TSs are shown for n-ButylOx (TS-a1), ButenOx (TS-b1 and
ButynOx (c) and PentynOx (d), snapshots are shown with representative cation- trinteractions between the = TS-b2) and ButynOx (TS-c1). Blue surfaces are stabilizing, red surfaces are steric hindrance and green are
sidechains and the oxazolinium. Y-axis: Distance between oxazolinium center (yellow) and the center of the = weak dispersion interactions, attacking monomers are displayed in orange. (B3LYP-D3/6-311+G(d,p))
penultimate sidechain bonds. Time (% of total simulation time (3 x 100ps)) at least one sidechain is interacting:  One can distinguish, CH-11 (between sidechains), cation-mm (with both amide and penultimate bonds),
0% a, 85.1 % b, 99.5 % c, 75.1 % d.(BLYP-D3 with TZVP-GTH basis sets, NVT, 413K) hydrogen bonding (between attacking monomer and growing dimer) and Van der Waals interactions
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Figure 6: Polymerization kinetics of n-ButOx, ButenOx, ButynOx and Pentynox.
The ks are given in 10°L.mol".s”
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