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Poly (phenylacetylene ) Derivatives: Conformational Regulation,
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Abstract  Circularly polarized luminescence (CPL) materials exhibit significant potential in applications such as
three-dimensional displays, information storage, and chiral sensing. Helical polyphenylacetylene derivatives, featuring
dynamically tunable helical structures and readily functionaliz able side chains, constitute an ideal platform for the
construction of smart CPL materials. Precise control over their helical conformations and ordered self-assembly is
essential for achieving high-performance CPL and functional integration. This article reviews the research progress of
helical poly (3, 5-disubstituted phenylacetylene) systems, with a particular emphasis on the mechanisms by which
intramolecular interactions regulate helical conformations and enable reversible switching of circularly polarized
luminescence. It further summarizes effective supramolecular strategies for CPL signal amplification, including self-
assembly into liquid crystalline phases and two-dimensional nanostructures. These studies provide important methods

and insights for establishing controllable construction routes from helical polymers to macroscopic chiral photonic
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functional materials. In addition, the applications of CPL-active poly (3, 5-disubstituted phenylacetylene)s in func-
tional materials, such as chiral recognition and detection as well as mechanochromic fluorescence, are introduced.
Finally, this article summarizes the challenges currently faced by this class of materials in terms of side-chain
functional expansion, solid-state device fabrication, and comprehensive performance optimization, and offers
perspectives on future development directions.
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Fig. 1 Four conformations of monosubstituted PA™(A) and the reversible cc-ct conformational
transformation of poly(phenylacetylene)™!(B)
(A) Copyright 2021, Chinese Chemical Society; (B) Copyright 2016, American Chemical Society.
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Fig. 2 Electronic energy level diagrams of monosubstituted PAs with different structures™
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Fig. 3 cc-ct conformational transition and electronic energy levels of PPA(A), chemical structure of polymer
P1(B), CD spectra(C), fluorescence emission spectra(D) and calculated energy level variations of
polyacetylene in the cc conformation(E), CPL spectra of the polymer(F), solvent effects on CPL(G)

and temperature effects on CPL(H)“"
Copyright 2021, John Wiley & Sons Inc.
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Fig. 4 Chemical structures of P2-PFP and polymer P2(A), fluorescence results of P2-PFP after active ester -
amine reactions with chiral amines(B), correlation between X, and the CD and absorption spectra during
the reaction(C), relationship between fluorescence emission and X, after the reaction(D), g, values of
CPL spectra after active ester-amine reactions between the polymer and different amines(E)"*", schematic
illustration of the self-assembly of P2 into chiral fibers(F) and TEM and AFM images of the chiral fibers
formed after assembly of the P2 polymer(G)™
(A—E) Copyright 2021, John Wiley & Sons Inc. (F, G) Copyright 2025, American Chemical Society.
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Fig. 5 Chemical structure of polymer P3(A), dependence of the fluorescence intensity at 570 nm on temperature
upon addition of different volume fractions of methanol(B) and temperature dependence of CPL(C)"*!
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Fig. 6 Characteristic fingerprint textures of the cholesteric liquid crystalline phase of polymer P1(A),
CPL signals(B) and CD signals of the liquid crystalline film(C)™*
Copyright 2021, John Wiley & Sons Inc.
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Fig. 7 Chemical structure of polymer P4(A), schematic illustration of the self-assembled structures(B),
hexagonal nanosheets observed by LSCM(C) and CPL spectra of the P4 polymer in solution and
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Fig. 8 Chemical structure of polymer P5(A), schematic illustration of self-assembly into vortex-like
lamellae(B), TEM image of the vortex-like lamellae(C) and CPL signals and corresponding
2. Values of the polymer in solution, in hexagonal two-dimensional structures and in vortex-
like lamellae(D)"**!
Copyright 2025, American Chemical Society
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Fig. 9 Schematic illustration of co-assembly of hexagonal assemblies of polymer P4 with gold nanorods(A)
and corresponding TEM image(B), g,,., values of CPL for the polymer in solution, in two-dimensional
assemblies and in co-assemblies with gold nanorods(C)*'
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JE . R R ZEO UG IRAR M DO IR 5 ee {522 [A]38 F AR B M2 O R, HAEE 2, B
ee (B iy el AR A BEA ARG

AL I AN R A TS SIS PERR 2 Sy, L A3 R G A A B R 5, 3 17 52 0
KA, SEBLT XA AU TFAEER] . ¥ P2-PFP (&1 4) 55— R8N TR SN, 83 5 A I 5 ik 1 S vy
JE PG5 5 e 1) T AE SR AR DG . X A e 5 B OGS PE R IR IE R &5 W) P2-PFP UV B, T+
PEARKITIRIASE FEOL T — PO WAL e R, DL L-FRC 3L 2 h ], RTSTF-HERE 4 h NE & RN 564,
TS BT WA G A TF UG S, . 6 T3 PR X B T PR B 48 S 0y 0 T 25 5, FHAN ] ee (EY 1-FR L
J¥e 5 P2-PFP [0 4 b, W& AN [] S g Ao [a] s AR R B, . CD AR5 R0 PLAFPE BT, 203 1 e PR Bl e &
b3 3 X, B0 0 T PR IR - 2 B P S R, T AR e T B AR A B (1 10). Hirp, PL
T SO RE I S O R, T BT TR A X A ZH A, ST XA ML 4 LT
PEPG . TETPENE S P2-PFP S5, F4ETHE GG RE A AR AZ A MTMUE CPLAR %, PRI R 58 i
J5 18 CPLAE St mT DU F B4 I 0 Tk . DA 3-H 3E-2- T e 1], ARFETE 530 nm 119 g,,,, [ AT LAE
AR ee (i, HADGERFK, Y] 7276 RA WX WL £ CPLAI &1 FT A 71 .

Br 17 FHERBILASN , Z R R W] AL RS . 7E3R (3, 5- B S H) i b i it i
W INEAVE I LRE cc RBIRTER S . AHLBRBEMIR 01 NS, WK co 5, RT3 CPL 1 BE
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Fig. 10 Time-dependent evolution of CD signals during the reaction of P2-PFP with 1-cyclohexylethylamines
of different chiralities(A), color changes(B), CD spectra(C) and fluorescence emission spectra(D) of
P2-PFP after reaction with 3-methyl-2-butanamine with different ee values, correlation between g,
values after the reaction and the ee values of the chiral amine reactants(F) and schematic illustration

of conformational transition induced by post-polymerization modification(G)"“”
Copyright 2021, John Wiley & Sons Inc.
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DU BRI DG I T B A N a]
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Fig. 11 Synthetic route of MFC elastomers(A), dumbbell-shaped elastomer(B) and relationship between
the degree of stretching and fluorescence observed by the naked eye(C) and fluorescence emission
spectra as a function of stretching(D)""
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