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Abstract 

Thermally activated delayed fluorescence (TADF) chiral emitters attract 

widespread attention due to their high exciton utilization as well as potential 

applications. In this work, we developed a pair of chiral donors, (R) and 

(S)-9-methyl-2,9-diphenyl-9,10-dihydroacridine (PMAc), for general TADF 

molecular design. The enantiomers (R) and (S)-TTR-PMAc are accordingly 

constructed. Interestingly, they are not only TADF emitters, but also possess dual 

stable conformations, i.e. nearly planar and nearly orthogonal conformations. (R) and 

(S)-TTR-PMAc show similar physical properties under conventional non-polarized 

environment. While under chiroptical environments, they exhibit obvious mirror-like 
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circular dichroism (CD) and circularly polarized luminescence (CPL) properties. 

Moreover, by further comparing the CPL properties originated from each conformer, 

we confirm that molecular conformations can significantly influence the chiroptical 

performance.  

 

1. Introduction 

Circularly polarized luminescence (CPL) attracts widespread attentions because of 

its potential applications in 3D imaging, information storage and quantum computing 

[1-3]. Generally, it can be obtained by employing polarizer and quarter-wave plate 

from the non-polarized light. However, these methods not only induce serious energy 

loss, but also complicate device architectures [4, 5]. In contrast, developing novel 

chiral organic dyes is more attractive as they can generate CPL directly.  

Recently, thermally activated delayed fluorescence (TADF) emitters are of the 

hotspot in the whole organic optoelectronic field, as they can utilize not only singlet 

excitons, but also triplet excitons via efficient reversed intersystem crossing (RISC) 

process [6-11]. Correspondingly, developing TADF emitters with CPL properties is 

highly desired. Currently, several CPL-TADF emitters have been reported by 

introducing additional chiral moieties, such as 1,1'-bi-2-naphthol, 

1,2-diaminocyclohexane and [2.2]paracyclophane, into TADF frameworks [12-17]. In 

these compounds, chiral moieties are additional burdens for TADF properties. Their 

introduction needs dedicated molecular designs and extra synthetic procedures. Thus, 

it is difficult to extend these strategies to the design of other TADF emitters. 

TADF emitters are generally constructed by combining electron-donor (D) 

and electron-acceptor (A) segments with highly twisted morphology to fulfil 
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the requirement of small singlet-triplet energy splitting (∆EST) [18-26]. It is 

highly desired to directly develop chiral D and A segments and use them to 

construct chiral TADF emitters. In this work, we developed a pair of novel 

chiral D enantiomers with asymmetric carbon atoms, (R)- and 

(S)-9-methyl-2,9-diphenyl-9,10-dihydroacridine (PMAc), which can be easily 

applied to general TADF molecular design. We further combine them with a 

strong A segment thianthrene 5,5,10,10-tetraoxide (TTR) to construct a pair of 

enantiomers ((R) and (S)-TTR-PMAc). Interestingly, they are not only TADF 

emitters, but also possess dual stable conformations, i.e. nearly planar and 

nearly orthogonal conformations [27-31]. Like other CPL-TADF emitters [12, 

13, 15, 16, 32-36], owing to the opposite chiral active core, the circular 

dichroism (CD) spectra of (R)- and (S)-TTR-PMAc in dilute toluene solution 

depict an obvious mirror-image relationship. On the other hand, the molecules 

with nearly planar and nearly orthogonal conformations exhibit different 

specific circular properties, which eventually induces the enantiomers to 

display opposite circularly polarized luminescence (CPL) properties. These 

results not only prove that (R)- and (S)-PMAc are ideal candidates for 

constructing CPL-TADF emitters, but also demonstrate that the chiroptical 

properties can be significantly influenced by molecular conformations. 

2. Experimental section  

2.1. General 

All reactants and solvents were purchased from commercial sources and used 

without further purification. Chiral supercritical fluid chromatography (SFC) was 

utilized to separate the enantiomers for analysis via the Waters ACQUITY UPCC with 
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the mobile phase of CO2 and isopropanol (70: 30), the PDA as ultraviolet detector. 1H 

NMR and 13C NMR spectra were recorded on a Bruker 400 and 600 spectrometer at 

room temperature. Mass spectra were recorded on a Nermag R10-10C spectrometer. 

The single-crystal X-ray diffraction data of single crystals were collected from a 

Bruker D8 Venture X-ray single crystal diffractometer. The CCDC reference number 

of chiral donor moiety (R)-PMAc (CCDC: 1975853) and the data can be obtained free 

of charge from The Cambridge Crystallographic Data Centre via 

www.ccdc.cam.ac.uk/data_request/cif. Chiral resolution and analyze of the chiral 

purity were carried out via a Waters ACQUITY UPCC. Circular dichroism (CD) and 

circularly polarized luminescence (CPL) spectra were measured on Jasco J-810 

spectropolarimeter and Jasco CPL 300, respectively.  

UV-vis absorption spectra were recorded on a Hitachi U-3900 spectrophotometer. 

PL spectra and phosphorescent spectra were recorded on a Hitachi F-4600 

fluorescence spectrophotometer. Transient fluorescence decays were measured with a 

Quantaurus-Tau fluorescence lifetime spectrometer (C11367-32, Hamamatsu 

Photonics) with the excitation wavelength of 373 nm and pulse width of 100 ps. 

Differential scanning calorimetry (DSC) was performed on a TA DSC 2010 unit at a 

heating rate of 10 °C·min-1 under nitrogen environment. Thermogravimetric analysis 

(TGA) was performed on a TA SDT 2960 instrument at a heating rate of 10 °C·min-1 

with nitrogen protection. The temperature corresponds to 5% weight loss was used as 

the decomposition temperature (Td). 

Cyclic voltammetry (CV) was carried out on a CHI660E voltammetric analyzer at 

room temperature. Deaerated DMF was used as solvent with tetrabutylammonium 

hexafluorophosphate (TBAPF6) (0.1 M) as the supporting electrolyte. The cyclic 
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voltammograms (CV) were obtained at the scanning rate of 0.05 V·s-1 with a gold 

electrode and a platinum wire as the working and counter electrodes and an Ag/AgCl 

electrode (3.0 M) as the reference electrode with standardized against 

ferrocene/ferrocenium. 

 Density functional theory (DFT) and time-dependent DFT (TD-DFT) calculations 

were performed at the B3LYP/6-31g (d) level of theory using Gaussian 09 program 

package [37, 38] and analyzed using a multifunctional wavefunction analyzer 

(Multiwfn 3.7) [39]. Potential energy surface (PES) scan of the ground state (R)- and 

(S)-TTR-PMAc was stimulated under the polarizable continuum model (PCM) in 

tetrahydrofuran (THF). 

2.2 Synthesis 

2.2.1 Synthesis of 1-(2-([1,1'-biphenyl]-4-ylamino)phenyl)ethan-1-one (a) 

A mixture of 4-bromo-1,1'-biphenyl (5.0 g, 21.0 mmol), 

1-(2-aminophenyl)ethan-1-one (3.2 g, 23.6 mmol), Pd(OAc)2 (0.24 g, 1.1 mmol), 

tri-tert-butylphosphine (2.0 mL, 3.2 mmol) and Cs2CO3 (14 g, 42.9 mmol) was stirred 

and refluxed in toluene (80 mL) overnight under the N2. After cooled to room 

temperature and the solvent had been removed, the solid was purified by column 

chromatography on silica gel using petroleum ether/ dichloromethane (4/1, v/v) as the 

eluent to give a (3.6g) as a yellow solid; yield 58 %. 1H NMR (600 MHz, DMSO-d6) 

δ 10.47 (s, 1H), 7.98 (dd, J = 8.1, 1.7 Hz, 1H), 7.67 (t, J = 7.1 Hz, 4H), 7.45 (q, J = 

7.2 Hz, 3H), 7.34 (dd, J = 8.6, 6.7 Hz, 4H), 6.86 (t, J = 7.6 Hz, 1H), 2.64 (s, 3H). 

ESI-MS (m/z): calcd. for C20H17NO 287.1310, found 287.1318. 

2.2.2 Synthesis of 9-methyl-2,9-diphenyl-9,10-dihydroacridine (PMAc) 

1-(2-([1,1'-biphenyl]-4-ylamino)phenyl)ethan-1-one (3.5 g, 12.2 mmol) was 
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dissolved in tetrahydrofuran (60 mL) under argon and cooled to -10 °C. Then 

phenylmagnesium bromide (1 M in THF, 25 mL, 25.0 mmol) was added dropwise 

under stirred. After 2 h reaction at 0 °C, the mixture was gradually warmed up to 

35 °C and stirred overnight. Then the reaction was quenched by water (2 mL). After 

cooled to room temperature, the solvent had been removed and the crude product was 

not further purified. The crude product was put into acetic acid (60 mL) and 

concentrated HCl (2 mL) mixed solution under air and was heated at 80 °C for 5 h. 

When reaction was cooled to room temperature, ice water (80 mL) was poured into 

and then solid was filtered. The solids were purified by column chromatography on 

silica gel using petroleum ether/ dichloromethane (4/1, v/v) as the eluent to give 

PMAc (3.0 g) as a white solid; yield 69 %. 1H NMR (600 MHz, DMSO-d6) δ 9.15 (s, 

1H), 7.40 – 7.32 (m, 5H), 7.29 (d, J = 4.3 Hz, 4H), 7.21 (t, J = 7.2 Hz, 1H), 7.17 (p, J 

= 4.1 Hz, 1H), 7.07 – 7.03 (m, 1H), 7.00 (d, J = 2.0 Hz, 1H), 6.92 (d, J = 8.2 Hz, 1H), 

6.84 (d, J = 7.9 Hz, 1H), 6.76 (d, J = 7.7 Hz, 1H), 6.69 (t, J = 7.4 Hz, 1H), 1.88 (s, 

3H). ESI-MS (m/z): calcd. for C26H21N 347.1674, found 347.1680. 

2.2.3 Synthesis of (R)- and (S)-2-(9-methyl-2,9-diphenylacridin-10(9H)-yl)thianthrene 

5,5,10,10-tetraoxide ((R)- and (S)-TTR-PMAc) 

A mixture of (R)-PMAc (0.52 g, 1.5 mmol) 2-bromothianthrene 

5,5,10,10-tetraoxide (0.55 g, 1.5 mmol), Pd(OAc)2 (17 mg, 0.075 mmol), 

tri-tert-butylphosphine (0.1 mL, 0.23 mmol) and NaOt-Bu (0.36 g, 3.7 mmol) was 

stirred and refluxed in toluene (30 mL) for overnight under the N2. After cooled to 

room temperature and the solvent had been removed, the solids were purified by 

column chromatography on silica gel using petroleum ether/dichloromethane (4/1, v/v) 

as the eluent to give (R)-TTR-PMAc (0.66 g) as a white solid; yield 70 %. 1H NMR 
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(400 MHz, DMSO-d6) δ 8.37 – 8.28 (m, 3H), 8.10 – 8.02 (m, 2H), 7.96 (d, J = 2.3 Hz, 

1H), 7.83 (dd, J 5= 8.5, 2.3 Hz, 1H), 7.58 – 7.52 (m, 2H), 7.50 – 7.38 (m, 4H), 7.35 – 

7.29 (m, 1H), 7.28 – 7.16 (m, 2H), 7.14 – 7.02 (m, 5H), 6.90 – 6.76 (m, 3H), 2.07 (s, 

3H). 13C NMR (101 MHz, CDCl3) δ 148.68, 147.87, 141.01, 140.49, 140.16, 140.08, 

139.63, 139.46, 138.51, 138.03, 137.33, 133.66, 133.40, 132.90, 128.85, 128.10, 

127.98, 127.68, 127.66, 127.27, 127.08, 126.95, 126.33, 126.28, 125.96, 125.71, 

125.65, 124.40, 120.46, 120.12, 119.14, 46.65, 28.17. ESI-MS (m/z): calcd. for 

C38H27NO4S2 625.7570, found 625.7575. 

 (S)-TTR-PMAc was prepared with a similar procedure of (R)-TTR-PMAc with 

(S)-PMAc instead of (R)-PMAc. (S)-TTR-PMAc (0.66 g) was obtained as a white 

solid; yield 70 %. 1H NMR (400 MHz, DMSO-d6) δ 8.36 – 8.26 (m, 3H), 8.09 – 8.01 

(m, 2H), 7.95 (d, J = 2.2 Hz, 1H), 7.82 (dd, J = 8.5, 2.3 Hz, 1H), 7.56 – 7.50 (m, 2H), 

7.48 – 7.38 (m, 4H), 7.31 (s, 1H), 7.26 – 7.15 (m, 2H), 7.13 – 7.02 (m, 5H), 6.89 – 

6.75 (m, 3H), 2.05 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 148.68, 147.87, 141.00, 

140.49, 140.16, 140.08, 139.62, 139.45, 138.51, 138.03, 137.32, 133.66, 133.40, 

132.90, 128.85, 128.10, 127.98, 127.68, 127.65, 127.27, 127.08, 126.95, 126.33, 

126.28, 125.96, 125.71, 125.65, 124.40, 120.46, 120.13, 119.13, 46.65, 28.17. 

ESI-MS (m/z): calcd. for C38H27NO4S2 625.7570, found 625.7575. 

3. Results and discussion 

3.1 Synthesis and characterization 

Detailed experimental procedures of chiral segment (R)- and (S)-PMAc and the 

corresponding chiral TADF emitters (R)- and (S)-TTR-PMAc are demonstrated in 

Scheme 1. Racemic mixture precursor of PMAc are firstly synthesized according to 

the reported experimental procedure [40]. Followed with separation process via the 



8 
 

 
 

chiral supercritical fluid chromatography (SFC), novel enantiomers (R)- and 

(S)-PMAc were successfully obtained, which is further verified by the result of X-ray 

spectrum. (Fig. S1) Finally (R)- and (S)-TTR-PMAc are synthesized via 

Buchwald−Hartwig cross-coupling reaction between enantiomers (R)- and (S)-PMAc 

and the brominated derivative of the acceptor TTR. The chemical structures of 

intermediate compounds as well as final chiral emitters are well confirmed via the 

nuclear magnetic resonance (NMR), mass spectroscopy and analytical chiral SFC. As 

exhibited in Fig. S8, no obvious racemization is observed. The obtained enantiomers 

(R) and (S)-TTR-PMAc well maintained their purity before and after vacuum 

evaporation process, which proves the chiral stability induced by asymmetric carbon 

atoms.  

 

Scheme 1. Experimental procedure of enantiomers (R)- and (S)-TTR-PMAc. 
 
3.2 Theoretical simulations  

 To get deep insights on effect of the chiral segments, theoretical simulations are 
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investigated by density functional theory (DFT) at the level of B3LYP/6-31G*. 

Polarizable continuum model (PCM) in tetrahydrofuran (THF) is applied to predict 

the potential energy surface (PES) of (R)- and (S)-TTR-PMAc in their ground states. 

As demonstrated in Fig. 1, both enantiomers depict nearly identical energy curves 

with dual stable valleys. The nearly planar conformations are the favourable 

conformation due to the lower energy, while the nearly orthogonal ones with TADF 

characteristics is the semi-stable state [28]. Optimal dihedral angles between the TTR 

and (R)- and (S)-PMAc moieties are estimated to be 173.46° and 85.57°, 

corresponding to the nearly planar and orthogonal conformations, respectively. We 

further estimated the relative distributions of both conformers according to Boltzmann 

distribution. As listed in Table S2, both enantiomers are estimated to have similar 

conformational distributions. The relative ratios of the nearly planar and orthogonal 

conformations are estimated to be 97.6 and 2.4 % for (R)-TTR-PMAc and 97.3 and 

2.7 % for (S)-TTR-PMAc, respectively. As shown in Fig. S4, both the nearly 

orthogonal molecules display negligible exchange integral from the highest occupied 

molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) 

distributions, benefiting the up-conversion of excitons from the lowest triplet (T1) to 

singlet excited states (S1). While large overlaps observed in their nearly planar 

conformations, indicating they are non-TADF conformers. Moreover, we further 

investigated their excited states by using the time-dependent density-functional-theory 

(TD-DFT) based on the optimal geometry in ground states. Fig. S4 illustrates their 

natural transition orbitals (NTOs) in S1 and T1 states with stable conformations. (R)- 

and (S)-TTR-PMAc show similar distributions as well, and thus result in their similar 

oscillator strengths and ∆EST values. These results further indicate that the 
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introduction of charity doesn’t influence their energy levels and they may exhibit 

indistinguishable properties under non-polarized environment. 

 

Fig.1 Molecular structure and potential energy surface (PES) scan of the ground state 

(R)- and (S)-TTR-PMAc under the polarizable continuum model (PCM) in 

tetrahydrofuran (THF).  

3.3 Electrochemical and thermal properties  

To confirm their identical energy levels, electrochemical properties of the 

enantiomers (R)- and (S)-TTR-PMAc are first studied by the cyclic 

voltammetry (CV) measurement. As summarized in Table 1, the enantiomers 

(R)- and (S)-TTR-PMAc depict nearly identical CV curves with HOMO/LUMO 

estimated to -5.66/-3.31 eV for (R)-TTR-PMAc and -5.69/-3.30 eV for 

(S)-TTR-PMAc, respectively, indicating chiral heterogeneity does not 

differentiate their HOMO and LUMO energy levels. Thermal stability of the 

target enantiomers as well as the racemic mixtures has also been measured via 

the thermogravimetric analysis (TGA) and differential scanning calorimetry 

(DSC). As shown in Fig. S3, they exhibit similar high decomposition 

temperature of 403~409 oC. On the other hand, both (R)- and (S)-TTR-PMAc 
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exhibit undetectable glass transition temperature (Tg), which is different from 

the racemic mixtures (Tg = 148 oC). These results further suggest the effective 

chiral retentions of (R)- and (S)-TTR-PMAc and D modifications do not bring 

different side effects on their thermal stabilities. 

3.4 Photophysical properties 

Owing to the asymmetric molecular frameworks, the enantiomers (R)- and 

(S)-TTR-PMAc display indistinguishable photophysical properties under 

non-polarized measurements. As illustrated in Fig. 2a, in dilute toluene, they both 

exhibit two typical intramolecular charge-transfer (ICT) absorption bands. The strong 

adsorption bands centred at 357 nm are associated with the nearly planar 

conformations; while the weak one at 400 nm can be ascribed to the highly twisted 

nearly orthogonal conformations. Correspondingly, from their emission spectra in 

toluene at room temperature, there are two broad and structureless emission bands 

with the observed peak wavelength at ~430 and 577 nm. Moreover, by diluting them 

in different solvents with varied polarities, a synchronous redshift solvatochromic 

effect can be observed for both enantiomers (Fig. S5). The emission from nearly 

planar molecules depict a relatively small redshift of ~30 nm with increasing solvent 

polarity from hexane to dichloromethane; while the nearly orthogonal conformations 

display more significant bathochromic shift, suggesting their ICT characteristics.  
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Fig.2 a) The UV/Vis absorption spectra and fluorescent spectra of (R)- (black) and b) 

(S)-TTR-PMAc (red) in dilute toluene solution (10-5 M); Normalized fluorescence 

(solid), phosphorescence (hollow) spectra b) in 2-MeTHF and c) the pristine films at 

77 K.  

To further compare their energy levels for both conformations, fluorescence and 

phosphorescence spectra of both chiral emitters are measured in different conditions 

at 77 K. In dilute 2-methyltetrahydrofuran (2-MeTHF), S1 and T1 levels of nearly 

planar molecules can be clearly figured out, and the ∆EST is estimated to be as large as 

0.36 and 0.39 eV for (R)-TTR-PMAc and (S)-TTR-PMAc, respectively. Therefore, 

triplet excitons can hardly be utilized in these conformations. While in neat films, 

only spectra from nearly orthogonal conformations can be observed, resulting in much 

smaller ∆EST of 0.02 and 0.05 eV, indicating they possess TADF properties. Transient 

PL decays of target chiral emitters are further measured to confirm their TADF 
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characteristics. Fig. S6 shows their fluorescence spectra and corresponding transient 

fluorescence decay curves in diluted toluene. Comparing, under an air atmosphere, the 

orange emission originated from nearly orthogonal conformations depict a significant 

enhancement after degassing with nitrogen, while the minor deep blue emission does 

virtually not change, suggesting their opposite exciton utilizations in different 

conformations. Likewise, from the transient decay curves, two exponential decays can 

be observed clearly from the emission from the nearly orthogonal conformations with 

high oxygen sensitivity; while at deep blue region, the lifetimes change only slightly. 

These results prove that the modification of chirality does not change the TADF 

properties of dual conformations.  

Table 1 Summary of key physical properties of chiral TADF emitters. 

Molecules 
λPL

a
 

(nm) 

∆EST 

(eV) 

τp
d

 

(ns) 

τd
d

 

(µs) 

HOMO/LUMOe 

(eV) 

Td
f 

(℃) 

(R)-TTR-PMAc 436/577 0.36b/0.02c 27.0 0.43 -5.66/-3.31 405 

(S)-TTR-PMAc 427/577 0.39b/0.05c 26.8 0.47 -5.69/-3.30 403 

Determined from aUV−vis absorption spectra and fluorescent spectra measured in dilute toluene solution. Determined from 

the onset of the fluorescence/phosphorescence spectrum in b2-MeTHF and cthe neat film measured in 77K, ∆EST calculated as 

∆EST = S1 - T1. 
dLifetime of chiral emitters, the prompt and delayed component in transient PL in dilute toluene solution. 

eHOMO was determined from the onset of oxidation potential with respect to ferrocence; LUMO was determined from the 

onset of reduction potential with respect to ferrocene. fdecomposition temperature, corresponding to 5% weight loss. 

3.5 Chiral photophysical properties 

Although under conventional non-polarized environment, the enantiomers 

show nearly identical properties, their differences are obvious under chiroptical 

environment. Fig. S7 illustrates the circular dichroism (CD) spectra of chiral D 

segments (R)- and (S)-PMAc and of the resulted D-A enantiomers in toluene. 

(R)- and (S)-PMAc shows obvious mirror-like spectra in their absorptions ranges 

below 350 nm. Correspondingly, the mirror-like properties are well maintained 
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for the D-A enantiomers. In particular for the local excited area shorter than 

340 nm, strong CD intensities can be obtained, which is inherited from the D 

segments. Moreover, in the ICT absorption range of 350~450 nm, weak 

mirror-like images can be also obtained. These results suggest that the chiral 

PMAc has successfully induced chirality in the enantiomers in their ground 

states. 

More importantly, the opposite chirality of the enantiomers in different 

configurations are expected to induce different CPL properties. To clarify it, we first 

measured their spin-coated pristine films, where the nearly orthogonal conformers 

dominate the emission spectra. As shown in Fig. 3b, clearly mirror-like CPL can be 

found in the range of 500~700 nm, consistent with the emission range of nearly 

orthogonal molecules, suggesting they are CPL-active conformers. On the other hand, 

to explore the CPL properties of nearly planar conformations, the powder samples of 

both enantiomers are prepared by sublimation process and scattered between two 

transparent quartz plates. As shown in Fig. 3c, the nearly orthogonal molecules clearly 

dominate the emission spectra with strong deep blue emission peaked at 425 nm for 

both enantiomers; while the yellow emissions only show weak shoulders. Likewise, 

from their CPL spectra (Fig. 3d), almost mirror-image can be observed at the whole 

emission range. Thus, we can clearly notice that the chiral segments endow not only 

nearly orthogonal conformers, but also nearly planar ones and with chiroptical 

properties in their S1 states. Interestingly, in each enantiomer, their CPL signals from 

nearly planar and nearly orthogonal conformations shows opposite dissymmetry 

factors. This result indicates that molecular conformations with different electronic 

structures and transition properties can significantly influence chiroptical properties 
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[41].  
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Fig.3 Emission spectra and the corresponding CPL spectra of the spin-coated pristine 

films derived from dilute THF solutions (a and b) (Excited at 360 nm) and powder (c 

and d) (Excited at 370 nm) for (R)- (black) and (S)- (red) TTR-PMAc.  

4. Conclusions 

In summary, we have developed a pair of chiral D moieties (R)- and (S)-PMAc, 

which is potentially useful for general TADF molecular design, and further 

constructing D-A typed TADF enantiomers (R)- and (S)-TTR-PMAc with dual stable 

conformations. Theoretical calculations and non-polarized measurements demonstrate 

their twin properties for both conformations. While under chiroptical environments, 

they exbibit obvious mirror-like CD and CPL properties. Thus, (R)- and (S)-PMAc are 
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confirmed as ideal candidates to construct CPL-TADF emitters. Moreover, by further 

comparing the CPL properties originated from each conformer, different properties 

can be clearly noticed. These results demonstrate molecular conformations can 

significantly influence chiroptical properties of D-A molecules and thus it is 

important to consider and control molecular conformations when developing such 

kinds of molecules.  
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Highlights 
� Chiral donors (R/S)-PMAc with asymmetric carbons are for TADF molecular design. 

� Enantiomers (R/S)-TTR-PMAc with dual conformations are designed and synthesized. 

� (R/S)-TTR-PMAc show TADF and CPL properties. 

� Chiroptical properties can be significantly influenced by molecular conformations. 
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