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Circularly Polarized Phosphorescence

Chiral Luminescent Ion Pair (CLIP) Strategy Enables Amorphous
Platinum Complexes Circularly Polarized Phosphorescence
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Abstract: Chiral ion-pairing (CIP) has been developed as an effective chirality transfer strategy from chiral ionic species to
its achiral counter-ionic substrate. When the achiral counter-ions were endowed with luminescent properties, the resultant
chiral luminescent ion pair (CLIP) will open a new window for high-performance chiral luminescence. In this research,
three pairs of CLIP molecules featuring the platinum complexes as achiral cationic luminophores and the chiral anion
(CA) as chiral source were constructed. The CLIP molecules demonstrate circularly polarized phosphorescence (CPP) with
quantum yields (®pr) up to 71.5%, dissymmetry factor (gcp,) values of 1.8 x 1072 in amorphous state and g, up to —0.99 in
cholesteric liquid crystal (CLC). Results show that the chiroptical properties can be assigned to the chirality transfer from
the CAs to the formed twisted dimeric or oligomeric self-assemblies of platinum complex cations. This research presents
a new approach for achieving high-performance chiral luminescence of amorphous chiral metal complexes, providing a
concise model for revealing the chirality transfer in CLIP materials.

.

J

Introduction

Chiral ion-pairing (CIP) is an effective chirality transfer strat-
egy to transfer chirality from an enantiomerically pure ionic
species to its achiral counter-ionic substrate or intermediate
in asymmetric synthesis (Figure 1a).['*] When the achiral
counter-ions were endowed with luminescent properties, the
resultant chiral luminescent ion pair (CLIP) will open a new
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window for high-performance chiral luminescence. In the
CLIP materials, the chiral anion (CA)/cation can transfer
chirality to the achiral cationic/anionic luminophores via
noncovalent interaction.[*] After the first report of a 2D
Zn(I1) metal-organic framework (MOF),’l the CA strat-
egy has been preliminarily applied to chiroptical materials
such as small-molecular metal complexes,®®! coordina-
tion supramolecular assemblies, >l and metal clusters,['>1?]
representing a promising candidate for a wide range of
optoelectronic applications. In this context, Zhong’s group
developed a series of diastereomeric mixtures composed of
a chiral camphorsulfonate anion and a racemate of Ru or Ir
complex cations.[”] The chiral electroluminescence property
was greatly improved by addition of the chiral ionic liquid.
Subsequently, You’s group also reported a coassembly system
constructed from achiral square-planar Pt(II) complex cations
and chiral carboxylic anions.!®! Generally, the chiral ions and
the achiral luminescent counter ions coassembled to form
crystals or highly ordered assemblies with chiral lumines-
cence. Though the chiral luminescence can be assigned to the
chiral assembly of the achiral luminophores or the apparent
presence of diastereoisomeric mixtures, there is a lack of
a concise model to reveal the chirality transfer in CLIP
materials.['>13]

Due to the widespread applications in optoelectronic
devices,['] 3D display,'7l asymmetric synthesis,'®! infor-
mation encryption," and anticounterfeiting,”’! circularly
polarized light received an increasing attention. The tradi-
tional device for obtaining circularly polarized light requires
a linear polarizer and a quarter-wave plate. Circularly
polarized luminescence (CPL) materials directly emit circu-
larly polarized light, thus can simplify the optical devices
and improve energy utilization efficiency. Therefore, the
research on CPL has become a hot topic in the field of
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Figure 1. a) CIP method in chirality transfer. In classical asymmetric catalysis reaction with the CIP method, chirality was transferred from the chiral
anion to the achiral counter cationic catalyst and further transferred to the reaction product. b) CLIP strategy that was applied in this work. CLIP
materials in this work performed significant CPL activity in doped polymers and drop-cast films but became CPL-silent in well-organized nanorods. c)

The specific structures of CLIP molecules in this work.

optoelectronics. The molecular design of CPL molecules
generally involves connecting luminescent groups directly
or through a certain length of the spacer to chiral groups.
In most cases, CPL is achieved through direct excitation
of chiral luminescent molecules or their assemblies, 2]
or through simultaneous chirality and energy transfer.[>*>’]
Considering the rich structural controllability and excellent
phosphorescence performance,>?’] introducing CAs into
small-molecular metal complexes may endow the materials
with high-performance circularly polarized phosphorescence
(CPP) properties.

The morphology of CPL materials plays a crucial role in
their chiroptical properties. The luminescence dissymmetry
factor (gum) could be amplified through supramolecular
assembly!®?8] or crystal engineering,!''*! thus far exceeding
the gum value in their amorphous states. Despite the superior
performance in CPL, crystalline or supramolecularly assem-
bled chiral small-molecular metal complexes usually suffered
from poor processability or harsh preparation conditions and
seriously limited their applications. On the contrary, amor-
phous materials can compensate for the poor processability
and stringent preparation conditions, but in most cases, the
disordered molecular arrangement can seriously reduce their
chiroptical properties.[®7*%] Thus, realizing high-performance
CPP properties of chiral small-molecular metal complexes in
amorphous state is urgently needed.

Here, three pairs of CLIP molecules composed of achiral
luminescent platinum cations and CAs were synthesized. The
samples with different morphologies exhibit different chirality
transfer behaviors, which resulted in high-performance CPP
in doped polymer (Figure 1b, right top) and drop-cast film
(Figure 1b, right bottom), but poor CPP or even no CPP
activity was observed in well-organized nanorods (Figure 1b,
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left bottom). The specific structures of CLIP molecules
3C-(£)-CS, TPE-(£)-CS, and 3C-(R/S)-BP were shown
in Figure lc, and the achiral cationic platinum complexes
exhibited high-performance CPP from yellow to red region
in amorphous state.

Results and Discussion

After synthesizing the corresponding N"C'N pincer ligands
and chelating them with potassium tetrachloroplatinate,
the CLIP molecules were synthesized by introducing 2,6-
dimethylphenylisocyanide and CAs (+)-camphorsulfonate
((£)-CS) or (R/S)-BINOL-2,2"-phosphate ((R/S)-BP) into the
square-planar platinum complexes (see Supporting informa-
tion). The chemical structures were confirmed by 'H, 13C,
and *'P nuclear magnetic resonance spectroscopy (Figures
S1-S26), and high-resolution mass spectrometry (Figures
S27-S38). The photophysical behaviors were investigated
by UV-vis absorption, photoluminescence (PL), circular
dichroism (CD), and CPL. The presence of nanorods was
confirmed by field-emission scanning electron microscope
(FE-SEM). The wide-angle X-ray diffraction (WAXD) was
applied to investigate the morphology of drop-cast film and
doped polymers. Despite multiple efforts, we were still not
able to purify the material TPE-(R/S)-BP due to the similar
solubilities of the impurities.

Due to the similar property between enantiomers, 3C-(—)-
CS, 3C-(R)-BP, and TPE-(—)-CS were chosen to investigate
their photophysical properties in DCM solutions, doped
PMMA films, and drop-cast films. As the dotted black lines
shown in Figure 2a,c,e, the absorption in DCM between 380
and 480 nm can be assigned to the low-energy metal-to-ligand
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Figure 2. a), c), and e), Absorption spectra of 3C-(—)-CS, 3C-(R)-BP, and TPE-(—)-CS under daylight in DCM, in doped PMMA or in drop-cast film.
Insets are the corresponding photos under daylight. b), d), and e), Luminescence spectra of 3C-(—)-CS, 3C-(R)-BP, and TPE-(—)-CS in DCM, in
doped PMMA, or in drop-cast film excited at 395, 405, and 385 nm, respectively. Insets are the corresponding photos irradiated under UV 365 nm.

Table 1: Summary of the photophysical properties of the platinum complexes in DCM solution, PMMA, and drop-cast film.

abs,max (nm)a) Aem (nm) T (Ps)b)

Structure (solution) (PMMA) (PMMA)
C-(—)-Cs 395 573 12.1
C-(+)- CS 395 574 1.9
C-(R)-B 405 728 43
C-(S)-B 405 m 5.0
TPE( ) 385 645 3.0
TPE-(+)-C 385 655 33

PLQY (%) hem (nm) T (ps)® PLQY (%)
(PMMA) (film) (film) (film)
36.7 537/573/620 0.26 11.6

25.7 531/574/618 0.25 8.9

23.8 703 0.44 43.6

15.3 700 0.46 59.9

39.6 680 0.42 63.1

354 670 0.51 71.5

2 The samples were dissolved in DCM with the concentration of 1x 107> M

charge-transfer ('MLCT) absorption edge of known N"C'N
monoplatinum complexes.’'! While in doped PMMA films
(red lines in Figure 2a,c,e), the absorption wavelengths were
redshifted to 500-600 nm, which could be attributed to singlet
and triplet metal-metal-to-ligand charge-transfer (‘MMLCT
and *MMLCT) absorptions of the cation—cation self-assembly
via delocalization of 5d,%(Pt) orbitals.!>*?] The absorption
peaks were further expanded to above 650 nm in drop-cast
films (solid blue lines in Figure 2a,c,e), indicating that the
platinum cations involved in the self-assembly have larger size
than that in doped PMMA films.

All the emission spectra in dilute solution (1 x 107> M
in DCM) exhibited similar shape with two emissions peaked
at 544 and 574 nm (dotted black lines in Figure 2b,d.f),
relating to the usual MLCT emission and dimeric emission,
respectively.[*’] As the concentration increased, the emission
of 3C-(—)-CS and TPE-(—)-CS changed little (Figures S41
and S43). Interestingly, the major emission peak of 3C-(R)-
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b) Measured at the maximum emission wavelength.

BP was redshifted to 574 nm (1 x 1074 M DCM) and 635 nm
(1 x 1073 M DCM) (Figure S42), suggesting the improved Pt—
Pt interaction and possible cation— interaction. The emission
peak of 3C-(—)-CS was redshifted to 574 nm when dispersed
in PMMA (Figure 2b, chain red line), and further redshifted
to 619 nm with two shoulders at 544 and 574 nm in drop-
cast film (Figure 2b, solid blue line). These redshifts may
be resulted from the dimeric assembly when dispersed in
PMMA and Pt-Pt directed self-assembly in drop-cast film.[**]
In contrast, 3C-(R)-BP exhibited a broad emission of a
wavelength maximum at 728 and 702 nm in doped PMMA
film (Figure 2d, red line) and in drop-cast film (Figure 2d,
solid blue line), respectively. Compared with that of 3C-(—)-
CS, the large redshift of 3C-(R)-BP can be attributed to the
additional cation—x interaction between naphthalene rings of
phosphate anions and the platinum complex cations. Notably,
in the doped PMMA film of 3C-(R)-BP, a weak emission band
was observed in the wavelength range of 500 and 600 nm,
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Figure 3. a—c) CD spectra of 3C-(£)-CS, 3C-(R/S)-BP, and TPE-(£)-CS in drop-cast films and doped PMMA films. d—f) CPL spectra of 3C-(+)-CS,
3C-(R/S)-BP, and 3C-(+)-CS in drop-cast films and doped PMMA films excited at 395, 405, and 385 nm, respectively. g) Comparison of the gcpp
values of 3C-(—)-CS (purple), 3C-(S)-BP (orange), and TPE-(—)-CS (blue) in drop-cast films, showing the similar gcpp value between 3C-(—)-CS and
3C-(S)-BP with the same achiral cation. h) Comparison of the gcpp values of 3C-(—)-CS (purple), 3C-(S)-BP (orange), and TPE-(—)-CS (blue) in doped
PMMA films, showing similar gcpp values between 3C-(—)-CS and TPE-(—)-CS with the same chiral anion.

suggesting the presence of dimeric molecular stacking, which  differences between solutions and films jointly revealed the
is similar to that of 3C-(—)-CS. The interaction between dimeric or oligomeric assemblies of N"C'N-platinum cations
cationic platinum and aromatic rings could be proved by the  in doped PMMA film and drop-cast films.

emission of TPE-(—)-CS. It was observed that isolated TPE The photophysical properties of the complexes in amor-
group emitted at 441 nm in 1 x 10> DCM solution, but  phous states were summarized in Table 1. The doped PMMA
the emission gradually disappeared when the concentration  films showed photoluminescence quantum yields (PLQYs)
increased (Figure S44), indicating the intermolecular energy  of 15.3%-39.6% with the decay lifetimes () of 3.0-12.1 us
transfer from the TPE group to the adjacent N"C'N-Pt cations.  (Figure S39); while the drop-cast films exhibited PLQYs of
In doped PMMA film (Figure 2f, red line) and drop-cast film  8.9%-71.5% with t of 0.25-0.51 ps (Figure S40). Obviously,
(Figure 2f, solid blue line), the emission peaks were redshifted  the overall lifetime in doped PMMA is much longer than that
to 656 and 668 nm, respectively. The above mentioned in drop-cast films. In PMMA, the luminescent complexes were
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Figure 4. a) and b), WAXD patterns of 3C-(—)-CS, 3C-(R)-BP, and TPE-(—)-CS in doped PMMA films and drop-cast films, respectively. c) WAXD
pattern of 3C-(—)-CS nanorod developed in DCM solution. d) Molecular packing of 3C-(—)-CS nanorod (all hydrogen atoms have been removed for
clarity), showing achiral molecular packing of platinum cations dominated by Pt—Pt-directed self-assembly.

highly dispersed and the molecular motions were suppressed
by the entanglement of macromolecular chains. When excited,
the energy decay of the excited species was reduced by sup-
pressing their molecular motions and intermolecular collision,
thus leading to the lifetime extension.[3>3¢]

No circular dichroism (CD) signals of the three pairs
of Pt complexes were detected in DCM solutions (Figure
S45-S47), though 3C-(R/S)-BP showed CD signal of the
chiral absorption of (R/S)-BP in DCM solution (Figure S46)
between 250 and 300 nm (Figure S48). No CPL signals
were observed in DCM solutions for all compounds (Figures
S49-S51). The inactive CD or CPL in solutions could be
attributed to significant solvation effects, which hindered the
formation of CLIP in solutions and impeded the chirality
transfer.

Different from the chiroptical behaviors in solutions,
obvious CD and CPL signals were observed in doped PMMA
films and drop-cast films (Figures 3a—f and S52-S63) except
for TPE-(+)-CS in the drop-cast films. In doped PMMA films,
both 3C-(—)-CS and TPE-(—)-CS displayed similar negative
Cotton effects in the MMLCT transition bands and positive
Cotton effects in the '"MMLCT transition bands, as shown
in Figure 3a,c (black dashed lines), respectively; while 3C-
(+)-CS and TPE-(+)-CS exhibited contrary Cotton effects in
the same wavelength region (red dashed lines in Figure 3a.c,
respectively). However, in drop-cast films, the CD signals of
TPE-(+)-CS (Figure 3c, solid lines) were much poorer than

Angew. Chem. Int. Ed. 2025, 64, €202501011 (5 of 9)

those of 3C-(+)-CS (Figure 3a, solid lines), suggesting the
twisted TPE group can destroy the chiral assembly and result
in the poor CD signals. As for 3C-(R)-BP in drop-cast film, a
negative Cotton effect in the 'MMLCT transition band and a
minor positive Cotton effects in the >’MMLCT transition band
were observed (Figure 3b, black solid lines); while for 3C-(S)-
BP in doped PMMA films, a symmetric CD signal (Figure 3b,
red solid lines) was detected. It should be noted that 3C-(R/S)-
BP displayed only trace CD signals in the *"MMLCT transition
band, but evident CD signals in the "MMLCT transition
band (Figure 3b, dashed lines). The trace CD signals in the
SMMLCT transition band, combined with the larger emission
redshift relative to 3C-(£)-CS (Figure 2b), suggest a different
assembly behavior of 3C-(R/S)-BP from that of 3C-(+)-CS,
probably due to a tight integration between N"C'N-platinum
cation and BP anion through cation- interaction, and thus
the formation of CLIP.

All the samples, whether in drop-cast films or in doped
PMMA films, exhibited mirror symmetric CPPs at their
emission wavelength regions (Figure 3d—f). As summarized
in Figure 3g, the gcpp values of 3C-(—)-CS, 3C-(S)-BP, and
TPE-(—)-CS at the maximum emission wavelength in drop-
cast films were 1.8 x 1072, 1.5 x 1072, and 5.6 x 107,
respectively; while the corresponding gcpp values in doped
PMMA films were 1.6 x 1073, 1.5 x 1072, and 1.0 x 1073,
as shown in Figure 3h. Samples with enantiomeric anions
exhibited the symmetric CPP behaviors (Figures S73-S74).

© 2025 The Author(s). Angewandte Chemie International Edition published by Wiley-VCH GmbH

BSUBD1 SUOWWIOD BAER.ID ded![dde aup Ag pausanoB ake o e YO 8SN JO S9N 0} ARIq1T 8UIIUO A3]IA UO (SUORIPUOD-PUB-SLUBI WD A3 1M AkeJq Ul uo//SdNy) SUORIPUOD PUe SWid L 33 89S *[G20/80/22] U0 A%iqIauljuo A3]IM ‘922000013 - WOH ONNH ALISHIAINN DINHOILATOd ONOX ONOH Aq TTOT0SZ0Z 1Ue/Z00T 0T/10p/uod Ao | 1M Aiq 1[oul|uo//Sdny wo. papeojumod ‘S ‘6202 ‘€LLETZST



GDCh
) —

Interestingly, with the same CA, 3C-(£)-CS and TPE-(%)-
CS exhibited significant difference in gcpp values in drop-cast
films (Figure 3g, purple columns vs. blue columns), while
the gcpp values in their doped PMMA films were almost
identical (Figure 3h, purple columns vs. blue columns). At the
same time, with the same N"C"N-platinum cation, 3C-(£)-CS
exhibited similar gcpp values as that of 3C-(R/S)-BP in drop-
cast films (Figure 3g, purple columns vs. orange columns),
but different in the order of magnitude in doped PMMA
films (Figure 3h, purple columns vs. orange columns). Hence,
it indicated that the CPP behavior in drop-cast films was
determined by the cationic species, while in doped PMMA
films, it was mainly determined by the CA species. This also
will be discussed in the discussion section.

To gain a deep insight into the chirality transfer mecha-
nism behind the CPP behaviors, WAXD experiments were
carried out to explore the morphology in drop-cast film and
in PMMA-doped film. Interestingly, all drop-cast films and
doped PMMA films only exhibited an amorphous halo and
no sharp reflection in the wide-angle region (Figure 4a,b),
indicating that no crystalline or highly ordered structure
was formed. To the best of our knowledge, nearly all of
the reported CPP materials based on CA strategy perform
better chiroptical properties in well-organized states, such
as microcrystalsl®®! or microwires,!**! but nearly chiroptical-
inactive in amorphous states. Thus, the 3C-(—)-CS nanorods
were also prepared in methanol and measured by WAXD
(Figure 4c) and FE-SEM (Figures S64 and S65). The assem-
blies of 3C-(—)-CS showcased elongated structures even up
to millimeters in length. As expected, the nanorods exhibited
yellow emission under fluorescence microscope (Figure S66),
but no CD and CPP signals were detected (Figures S67-S70).
As shown in Figure 4d, the assembled model of the nanorod
belongs to P2,/c space group determined by X-ray crystallo-
graphic analysis (CCDC 2410662).171 The cations stacked in
a symmetric face-to-tail fashion and formed a 1D platinum
chain with the distance of adjacent platinum atoms being
3.607 A, and the CAs were excluded from the platinum chain,
indicating the Pt—Pt-directed self-assembly was the dominant
interaction during the nanorod growth, which resulted in the
achiral luminescent property.

Based on the above discussion, the proposed mechanisms
of CPP generation in amorphous states were established
and illustrated in Figure 5. In solution, due to the solvated
effect, the distance between the platinum cations or CAs was
greatly increased and thus the chirality of CAs cannot be
transferred to the achiral platinum cations. When dispersed
in PMMA, N"C'N-platinum cations formed dimers due to
the strong Pt-Pt interaction and polymer entanglement, and
the negative CAs located in the vicinity of the positive
platinum centers formed CLIPs through ionic bonding and
thus forming CLIPs. Due to the short distance between
the CA and the luminescent part, the chirality of CAs was
effectively transferred to the cationic dimers, thus the twisted
assembly emitted CPP (Figure 5, left). Due to the possible
cation—n interaction between the N"C'N pincer ligands and
the BP anions, the BP anions (gcpp of 1072) exhibit a
better chirality transfer effect than that of CS anions (gcpp
of 1073). To exclude the observed CPP properties ascribed
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Figure 5. In doped PMMA films, the cationic platinum complexes were
dispersed and formed twisted dimeric CLIP by polymer chains. In
drop-cast films, the cationic platinum complexes fast assembled into
oligomeric assemblies due to the rapid solvent evaporation and formed
oligomeric CLIP. In crystal or highly ordered assemblies, the cationic
platinum complexes formed platinum chains and the CAs were
completely excluded from the platinum chains and destroyed the CLIP
formation. There is a slight angle between the phenyl ring of the
iso-nitrile ligand and the N"C"N-Pt plane. With the improvement of the
self-assembly of cations, the direct chirality transfer from CA to achiral
cation was decreased.

directly to PMMA, control experiments were conducted by
CPL measurements (Figure S76). As for the materials of
drop-cast film, the N"C'N-platinum cations and the CAs
disorderly aggregated during the rapid evaporation of solvent.
In this case, the aggregation rate of N"C'N-platinum cations
was too fast to form long-range ordered self-assembled
structure, while only amorphous metastable oligomers were
formed (Figure 5, middle). The chiral-anion-disturbed twisted
assemblies were proved by DFT calculations (see Supporting
Information). The IR spectra suggested that chiral anions
exhibited as noncoordinated anions in the amorphous states
(Figure S77). With a twisted TPE group attached to the N"C'N
pincer, the metastable oligomeric assembly was disrupted,
the distance between the CAs and the platinum cations
greatly increased and no CLIP was formed, resulting in
the much lower gcpp (gepp of 107°) than that of 3C-(£)-
CS and 3C-(R/S)-BP (gcpp of 1072) in drop-cast films. In
brief, with the self-assembly of platinum cations improved,
the CAs were gradually excluded from the platinum chain,
resulting in the decreased chirality transfer from CAs to
luminescent cations. In the amorphous state of doped PMMA
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Figure 6. a) Structural diagram of simple CPP device. 3C-(+)-CS was doped in the prepared CLC (2.4 wt% of S/R5011 doped in E7) and sealed in
quartz glass liquid crystal cells. b) CPL spectra of simple CPP devices excited at 395 nm. c) Collage pattern of doped PMMA films under daylight and
UV (365 nm). The letter C was made of TPE-(+)-CS-doped PMMA film and the letter N was made of 3C-(—)-CS-doped PMMA film. d) Elastic

deformation of the doped PDMS block of 3C-(S)-BP.

or drop-cast film, the CAs could disturb the Pt-Pt-directed
self-assembly process of platinum cations, thus giving rise
to a significant chiroptical performance even in the twisted
self-assembly. As an extreme example, the slowly grown
nanorods (Figure 5, right) from dilute solution completely
avoid the disturbance of the CAs and form a highly symmetric
assembly with a achiral space group, thus exhibiting no chiral
characteristics.

To further demonstrate the good processability and the
diversified application scenarios of the amorphous CLIP
materials, a pair of simple CPP devices of 3C-(+)-CS
(Figure 6a,b, for preparation details, see Supporting Informa-
tion) was prepared. As shown in Figure 6a, 3C-(£)-CS was
doped in room temperature cholesteric liquid crystal (CLC)
(2.4 wt% of S/R5011 doped in E7) and sealed in quartz
glass liquid crystal cells to form the simple CPP device. The
photonic bandgap wavelength of the CLC was adjusted to the
range of 500-650 nm to fit the emission of 3C-(z)-CS (Figure
S71). The simple device exhibited high-performance CPP with
gcpp values up to 0.90 and —0.99 for 3C-(—)-CS (Figure 6b,
black lines) and 3C-(+)-CS (Figure 6b, red lines), respectively.
The collage pattern of doped PMMA films (Figure 6¢) and an
elastomeric-doped polydimethylsiloxane (PDMS) material of
3C-(S)-BP (Figure 6d) were also prepared and investigated.
The transparent doped PMMA films can be cut into small
pieces with different shapes, indicating their amorphous
morphology and good processability (Figure 6¢). The doped
PDMS material can be freely processed (Figure S72) and
exhibits elastic deformation such as significant bending and
rapid recovery (Figure 6d), manifesting excellent elasticity
and processing performance. Furthermore, even in the doped
PDMS block, 3C-(S)-BP can emit yellow CPP with gcpp value
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near 1072 (Figure S73) and PLQY of 2.5% under excitation of
400 nm light.

Conclusion

In summary, three pairs of CPP-active CLIP molecules were
synthesized by introducing CAs to counter cationic Pt"
complexes. Although the crystal exhibited no CPP activity,
the materials exhibited CPP emission with PLQY of up to
71.5% and gcpp values of about 1072 in amorphous states. By
doping into CLC, the materials showed ultrahigh gcpp up to
—0.99. When the platinum cations formed crystalline or highly
ordered structures through Pt-Pt-directed self-assembly, the
chiral anions were excluded from the platinum chain and
exhibited negligible influence on the platinum complexes,
thus exhibiting no CPP activity. In the doped PMMA or
drop-cast film, the platinum complexes formed amorphous
dimers or oligomers due to the entanglement of the polymer
chains or rapid solvent evaporation, and the chiral anions
had significant influence on the platinum complexes, thus
transferring chirality to the achiral platinum complex cations.
By constructing CLIP molecules and utilizing polymer entan-
glement or rapid solvent evaporation to form amorphous
structures, we have successfully solved the trade-off problem
between low processability and high asymmetry factor.

Supporting Information

Synthetic procedures and data, experimental details, photo-
physical characterizations, and chiroptical properties.
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