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Figure 1 (Color online) Comparison between typical phenolic ester monomers reported in the literature and the phenolic ester monomer developed in

this work.
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DI-TOF)/r i &M, X R REWNIRFUREY; %=
AR EA(DSC)M R A ILP(3-Et-DH-BOZD){ET,, =
211.2°CH LB RS i, FUEAH = 96.70 J/g, i#E—IE
R HLAT 0 R 45 i R, R i 5N B35 Tk
T KRS RERN S SRe ). RS R, X
SR AWITESSSCy B %M NI 4 —FE(PEO)H 1]
SEPL R A, HediP(3-Et-DH-BOZD) ) [m] i ik
98.5%. WAk, ¥ HAE /NPl ngnis A il R AL
(PLAY, W ENNRPLARISE Shsh 112, FHEPLAM)
SR HH26.58% T 2234.28%, X — 4R TFxF Tk
BAEEE . 4 FITR, 5 LK R A Ry
KBTI R R B ML R 0 45 e Re . i
EPES AT UM, T R SR BRI 2 T R R At
TOH R

2 SREER A
2.1 AFIEER

DU WM (THF, &4 F1%99.8%). & H ki
(DCM, &4 7 1%99.8%). N,N-_H % H Ft i (DMF, &
9 FI99.8%). —HIEWM(DMSO, &7 T i
99.8%). /NHF AEE(HFIP, 99.8%). K%K
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A YIP(3-Et-DH-BOZD) T 11 &2 FL & 11 Y B 04,
KHEEYIREEAE FHE. B 46, PG-Et-DH-BOZD))
MALDI-TOF it i Bl 7~ th — 8 F I (K12), g
(B ) (AT B8 242052 (AR B EE /R B &), AT LLUEJE Ton(3-
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MIFRIREEHE. SCHRR A, M SR AW 8E 5 N E st
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%1 {EDMFt' fITBAFHE{LI3-Et-DH-BOZD I 5 & &
Table 1  Polymerization of 3-Et-DH-BOZD catalyzed by TBAF in DMF?
Entry [Cat]y/[1]o/[M.] T (°C) t (h) Conv.” (%) Mygaea & (@/mol) M, @ (g/mol) pY
1 1:1:25 It 3 100 5100 3200 143
2 1:1:100 1t 12 95 19500 3500 1.50
3 1:1:200 t 24 97 39800 3400 1.55

a) 21F: FETIRSGUR, VEFINDME, LI N TBAF, KR EE 1
d) M NP2 KHE 2 GPCTE IR A ¥ FICHCL,+30% HFIPH I E

2075.164

M. b) JHIE'H NMREEEIGE. o) ARAE[M] /[T FAE R R 50y T

2280.307
2485.601

205.2

2000

—— e ———

1000 2000
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2100 2200 2300 2400 2500
m/z

4000

B 2 (MR IK)iE S TBAFAELL BT3P (3-Et-DH-BOZD)fIMALDI-TOF-MSE(# 1, entry 1)
Figure 2 (Color online) MALDI-TOF-MS spectrum of P(3-Et-DH-BOZD) synthesized by TBAF catalysis (Table 1, entry 1).
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Figure 3 (Color online) Polymer of P(3-Et-DH-BOZD) sublimation recovery apparatus and comparison of the 'H NMR spectra of the freshly

synthesized monomer and the recovered monomer.
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R BE U 52 3 W 8 1) SR A B AR R BE(T,), IR IR G
VRGBS ME, EE T RAVE S T3 i
G i B SR B A 45 i BT . (AR R,
AR EL 4 AT AT R T R E R EIEH—R &
VIR IREAR 22, ISR AE AR T TR AE TP AT
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&AM 2% SN gy T RARRE, FRATHE PR R
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10 wt%[fIP(3-Et-DH-BOZD)4)%]#5 APLA KA J5 itk
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AR (T,,). XRI/N G FREIREEGDAH RN
W T PLARIGE fsh J1%, (6 SN RERE b R AT PR pl i
HAK k. B RIDSCHZ N LRI, E-aH K
(LR A Rl AH I ZHPLA21.76 J/ g T+ £25.09 /g,
BoRPLAMSE B AR 5. XS 2T 5 (XRD) I
WFEIFERUE 71X —2512(ES13, S14), MAL10 wt%
P(3-Et-DH-BOZD)J&, PLAWI4E 5 M26.58% 14
%234.28%, fiT W B 25 0, [, (110) 8 T AT
SFPUG FH 16.88° I A P 1) 14.75°%5 51, 3% W i () 3
K. 45-E5DSCHXRDHHE 1] LA, P(3-Et-DH-BOZD)
B AT TPLARI B & 45, 18 5 3% ol
THARER, XTI T A B
. ARGIPLAVEYE A P 48 75 B A A 5 347 FHE AR
B, DiESE 4R HEBR AR, MESBA
10 wt% P(3-Et-DH-BOZD){IE &1k &+, PLATEA 2]
IEFE A R AT BB AG RY,  TE RE A ) R A B B T
AT = 5 S P, A fRif T2 465 5%
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Figure 4 (Color online) (a) DSC heating curve of polymer P(3-Et-DH-BOZD); (b) first and second heating curves and the first cooling curve of neat
PLA, as well as the corresponding first and second heating curves and first cooling curve of PLA blended with 10 wt% P(3-Et-DH-BOZD).
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Construction of highly crystalline and recyclable salicylate-based
polyesters via amide bonds
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State Key Laboratory of Natural Product Chemistry, College of Chemistry and Chemical Engineering, Lanzhou University, Lanzhou 730000, China
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Abstract: This study reports the design of recyclable salicylate-based polyesters with high crystallinity and thermal
stability. To address the poor crystallization ability and thermal degradation of salicylic acid—based polyesters, amide
structures capable of forming stable hydrogen-bonding networks were introduced to enhance interchain interactions and
promote crystallization. Two monomers, 3-methyl-3,4-dihydrobenzo[f][1,4]oxazoline-2,5-dione (3-Me-DH-BOZD) and
3-ethyl-3,4-dihydrobenzo[f][ 1,4]oxazoline-2,5-dione (3-Et-DH-BOZD), were synthesized from salicylic acid and amino
acids. Ring-opening polymerization (ROP) catalyzed by tetrabutylammonium fluoride (TBAF) yielded cyclic oligomers
with molecular weights of approximately 2.8 and 3.4 kg/mol, respectively. Differential scanning calorimetry (DSC)
revealed a distinct melting point at 211 °C for P(3-Et-DH-BOZD) with a high melting enthalpy of 96.7 J/g, indicating
that the introduction of amide linkages significantly enhanced the crystallization capability of the polymer. The polymer
could be efficiently depolymerized and recycled in polyethylene glycol under vacuum at 85 °C, achieving a monomer
recovery yield of up to 98.5%. Furthermore, when P(3-Et-DH-BOZD) was incorporated into commercial polylactic acid
(PLA) as a nucleating agent, the crystallization kinetics were markedly accelerated, and the crystallinity increased from
26.6% to 34.3%, improving processing efficiency. The cyclic amide polyesters constructed from salicylic acid and
amino acids thus exhibit high crystallinity, excellent thermal stability, and recyclability, providing a new molecular
design strategy for degradable polymer materials.

Keywords: recyclable polyester, amide bond, crystallization performance, efficient recycling, nucleating agent
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