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Fig. 1 (a) Illustration of the one pot synthesis of the ABA triblock copolyesters BP1-3; (b) Overlay of SEC traces of the soft

segment PCVL, and the triblock copolyesters BP1, BP2, and
BP2, and PCVL.
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Table 1

B 4& 5 &%) PCVL K P(N"M-HPE) ¥] % ¥ (] 'H
L BCHEE X, 45RRPBP2HEE KA
B 302 (10 G 2 40 5 R SO R, A 5 R 1 ik B 3
).

Summary of characterization of PCVL and the triblock copolyesters.

Entry M, sgc * (kg/mol) M, spc © (kg/mol) be M, ¢ (kg/mol) DP¢(PCVL) DP¢(HPL)
PCVL 94.7 71.1 1.33 65.4 600 0
BP1 106.3 79.4 1.34 87.3 600 46
BP2 136.1 112.5 1.21 109.5 600 92
BP3 155.1 124.7 1.24 131.7 600 138

2 Weight average molar mass determined by SEC in THF using polystyrene as the standard; ® Number average molar mass
determined by SEC in THF using polystyrene as the standard; ¢ Dispersity, calculated from M, and M, based on SEC in THF;
4 Number average molar mass determined by 'H-NMR; ¢ Degree of polymerization calculated from 'H-NMR.
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Fig. 2 Overlay of (a) TGA and (b) DSC curves of P(N"H*-HPE), BP2 and PCVL; Overlay of 1D XRD spectra of P(A"Hex-
HPE), BP2, and PCVL, with (c) 20 and (d) d as the x axis, respectively (green arrows in the figures refer to the typical signals
of the hard segment).
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Fig. 3 (a) Photographs of the PCVL and BP1-3 films after hot pressing at 120 °C; (b) Uniaxial tensile tests of BP1, BP2 and

BP3; (c) Hysteresis for 10 times each sample.
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Table 2 Summary of mechanical properties of BP1, BP2 and BP3.

Entry M, xc Elongation at break Tensile strength Young’s modulus ? Toughness °
(kg/mol) (mm/mm) (MPa) (MPa) (MJ/m?)
BP1 79.4 11.46 3.99 3.84 26.9
BP2 112.5 12.72 13.50 5.01 100.0
BP3 124.7 4.67 16.63 24.14 42.3

@ Young’s modulus measured within 0%—1.0% strain of the stress-strain curve for each sample; ® Toughness determined by the
area under stress-strain curve for each sample.

BHAERFCRE, PRAFIEE. RIS . AR AR T il 2 B M SR e A
3 ST TR AR R, RS SR AR,

- BE— BRI FEAN R TR AL T 3R 5 e B e 24

ARTAEEIE —RVEE M T W3R = SRIEARRPRMAERTE N S35t IE TR FTAORME
BB BP1-3, HARBHIH WA CL M VLALER BORERVEAIMSS AT N F iR M S s M
35, 1§ B P(N"He-HPE)J& LA RAR AT FRAE I F2 A PCVL 4 T & M 18 B P(NR-HPE) [¥] T, /& 75 1)
FIRATAE A 2 F AL N . BP1-3 BRI S8 IRAAPRMEBE R 7 15) . AE 9 AR B SR B A R}, AR
IR AR . i S e . DLl SO A AR TERR AL R S % i
S5 RIOAE T BRI Z R KB P(VR-HPE) T LME R PSR P IR MAT B AR O . i B2 3R
fig TPE 7 — R HT AL Be b B, R AE~200°C  FESRMEAHAMRIT R SRR A 2R, N
M AR, FIRTFRESHMEAM TAEE O W FEMBTTH SRR SR AL T8 B .
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Research Article

Synthesis and Applications of Hydroxyproline-derived
Thermoplastic Elastomers

Yi Zhang, Hua Lu"
(Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics
Education Ministry, Center for Soft Matter Science and Engineering of Peking University, Institute of Chemistry
and Molecular Science, Peking University, Beijing 100871)

Abstract A hydroxyproline-derived bridged bicyclic lactone monomer (N"H*-HPL) was prepared and copolymerized
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with the commercially available ¢-caprolactone (CL) and J-valerolactone (VL). In a one pot fashion, N"HeX-HPL
was fed as the hard segment after the complete conversion of CL and VL in the polymerization, to generate a series
of ABA triblock copolyesters BP1-3. The composition and physical properties of BP1-3 can be facilely tuned by
adjusting the content and ratio of N"H*-HPL. BP1-3 can be processed with hot pressing to obtain transparent films
and samples with characteristic properties of thermoplastic elastomer. The material has a melting point nearly
200 °C, which corresponds to a higher upper limiting temperature in its applications. Mechanical tests, mainly uniaxial
tensile tests, show the material can obtain Young’s modulus over 20 MPa and toughness as high as 100 MJ-m3, which
are comparable to most reported thermoplastic elastomer polyesters.
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