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Scheme 1 AROP of EO and PO initiated by N-carbamate-protected dipeptides.



4 CRE T

Table 1 Results and conditions of AROP of EO and PO initiated by dipeptides .

c d e
Entry  Ini. M [M]y/[Ini.]y/[base]/[Et;B] ® ! Mo Maom Mhsec Dy®
(h) (kg'mol ™) (kg'mol ™) (kg'mol ™)
1 BocGG PO 80/1/0.05/0.15 12 4.6 6.3 6.8 1.11
2 BocVG 80/1/0.05/0.15 12 4.6 6.4 8.1 1.08
3 BocVV 80/1/0.05/0.15 12 4.6 4.8 6.4 1.04
4 BocVV  EO 80/1/0.05/0.15 6 3.5 3.0 2.8 1.05
5 CbzAV 45/1/0.05/0.15 6 2.0 2.2 1.5 1.08
6 BocLL 45/1/0.05/0.15 6 2.0 2.3 2.3 1.06
7 90/1/0.05/0.15 6 4.0 4.9 4.0 1.06
8 BocPP 45/1/0.05/0.15 6 2.0 2.9 2.3 1.05
9 90/1/0.05/0.15 6 4.0 3.9 3.4 1.04

2 Performed at room temperature (ca. 25 °C) in bulk (entries 1-3), or in THF with [EO], being 10.0 mol-L ! (entries 4-9);® Molar
feed ratio of monomer, initiator, base, and Et;B. Base is ‘BuP, for entries 1-3 and ‘BuP, for entries 4-9; ¢ Theoretical number-
average molar mass calculated from the molar ratio of monomer to initiator in the feed; ¢ Calculated from the integral ratio of the
characteristic "H-NMR signals of the main chain and the initiator protons of the isolated product; ® Number-average molar mass
and molar mass distribution determined by SEC (THF, PS standards for PPO samples and PEO standards for PEO samples).
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Fig. 1 MALDI-TOF mass spectra (left), SEC traces (middle; in THF, 35 °C, annotated with M, szcand Dy,), and 'H-NMR
spectra (right; in CDCls) of the isolated products of (a) BocGG-PPO (Table 1, entry 1), (b) BocVG-PPO (Table 1, entry 2),
and (c) BocVV-PPO (Table 1, entry 3). Vg: retention volume.
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Fig. 2 SEC traces (left; in THF, 35 °C, annotated with M, szc) and "H-NMR spectra (right; in CDCl;) before and after
methanolysis treatment of the isolated products of (a) BocGG-PPO (Table 1, entry 1), (b) BocVG-PPO (Table 1, entry 2), and

(c) BocVV-PPO (Table 1, entry 3).
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Fig. 3 MALDI-TOF MS (left), SEC traces (middle; in THF, 35 °C, annotated with M, gzcand Py), and "H-NMR spectra
(right; in DMSO-d) of the isolated products of (a) BocVV-PEO (Table 1, entry 4), (b) CbzAV-PEO (Table 1, entry 5), (c)
BocLL-PEO (Table 1, entry 6), (d) BocLL-PEO (Table 1, entry 7), (¢) BocPP-PEO (Table 1, entry 8), and (f) BocPP-PEO

(Table 1, entry 9). Vy: retention volume.
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Fig. 4 DFT-calculated energy profiles for the key steps of BocV V-initiated AROP of EO. Left: initiation at the carboxyl site.
Right: comparison between propagation at the hydroxyl site and the undesired initiation at the amide site, with or without Et;B

involved in deprotonation. AG values (kcal-mol™) are given on the solid lines.
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Research Article

One-step Synthesis of Dipeptide-functionalized Polyethers through
Site-selective Anionic Ring-opening Polymerization

Qi-yi Chen, Xing-pei Hong, Li-jun Liu, Jun-peng Zhao"
(Faculty of Materials Science and Engineering, South China University of Technology, Guangzhou 510640)

Abstract Employing functionalized initiators is a key strategy for the efficient synthesis of end-functionalized
polymers. Initiators containing protonic functional groups are often incompatible with the harsh conditions of anionic
polymerization, leading to uncontrollable product structures. In this work, amino-protected dipeptides were used
as biomass initiators to achieve one-step controlled synthesis of end-functionalized poly(ethylene/propylene oxide)
in multiprotonic systems. Experimental results and theoretical calculations jointly demonstrated that polymerization
occured exclusively from the carboxyl site of the dipeptide. The two-component Lewis pair organocatalyst
exerted an acidity reversal effect between the alcohol hydroxyl group at the growing polyether chain end and the
peptide amide on the initiator moiety, ensuring that the polyethers had controllable molar mass, low dispersity,
and fully retained end-group dipeptide structures. This work broadens the applicability of the acidity reversal
mechanism and site-selective anionic ring-opening polymerization method, laying the foundation for further
expansion of biomass initiators and the construction of diverse biomass-polyether functional materials.
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