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Supplementary Figures
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Figure 3.

(a) Left: DFoptimized geometries for the two isomers of mo@#PRMe at B3LYHD3BJ/E311+G(d,p) leveRight:
Non-covalent interaction analysis run with MultiWfn showing green areas for attractive Van der Waals interactions.
(b) TDDFT calcul®& R ! + a LJSOG NHzYy oDPRMizand iajoy transitiom dipele ndment digegfions

calculatedat B3LYP/defZZVP level
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5SGSNYAYFGAZ2Y 2F Y2 IDRECRIfeliA gHGBAUY ()RS BbEdthAkeSspeitda & 2
at differentconcentrations (from 1.25 - 20/ to 1.0 - 18 M); (b) absorbance at 549 nws.concentration plot; (c)
absorbance at 340 nws.concentration plot (d)absorbance at 292 niws.concentration plot.
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5SGSNYAYLFGAZ2Y 2F Y2t DRRACSyeBINCAGIsAlRiof: (D IVEsTaBshritancs spectia b
at differentconcentrations (from 1.25 - 0 to 1.0 - 16 M); (b) absorbance at 540 nus.concentration plot; ()

absorbance at 341 nws.concentration plot (d)absorbance at 292 nws.concentration plot.
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S5SUGSNYVAYLFGAZ2Y 2F T dR2PRETAYOSYTHIGIsoljtida: (5) prdeduminds@iic&Remissio® F
spectra at different concentrations (from 1.0 1@ to 5.0 - 1§ M), excitation wavelength 520 nm; (b) integrated
fluorescence aregs.absorbance at 520 nm plot.
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S5SUSNYAYIGAZ2Y 2F 7Tt dRPRBTE@SiyCHSisoljtdrt: (f) pritgluminds&cRemissiod T
spectra at different concentrations (from 1.0 -°1@ to 5.0 - 1§ M), excitation wavelength 520 nm; (b) integrated
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Figure 30.

Determination of absorbance onset wavelengthse:of chiral DPP dyek4 in CHGIsolution, obtained from the
intercept of the redside slope of the absorbance main band with the wavelength axi®RBLT (b) DPRMT;

(c)DPRACT (d)DPRAMT.
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Figure &1.

Cyclic voltammograms &fPRCTdye 1 in a CHCHY n-BwNPFE 0.2 M solution, recorded on a Pt digurface: 0.07
cm?)working electroden the potential range between: (#)e first oxidation and the first reductiorib) the second
oxidation and the second reductioBample concentration ¥dM; scanning rate 100 m\t.s
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Figure 32.

Cyclic voltammograms 8fPPACTdye 3 in a CHCH n-BwNPE 0.2 M solution, recorded on a Pt digkrface: 0.07

cm?)working electroden the potential range between: (#)e first oxidation and the first reductiorib) the second

oxidation and the second reductioBample concentration ¥dM; scanning rate 100 m\t.s
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Figure 33.

Cycliovoltammetry measurementsf DPRCTdye 1in a CHCh n-BuNPRE 0.2 M solution, recorded on a Pt disk
(surface: 0.07 cm3)orking electrode at different scanning rate (between 10 m¥rsd 1000 mV-Y. (a) Cyclic

voltammogramdor the first reduction procesand(b) corresponding athodic peak currenis.scanning rate plot
(c)Cyclic voltammaogranter the first oxidation procesand (d) correspondinganodicpeak currentys.scanning

rate plot.
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Linear sweep voltammetry measurementsDi?PCTdye 1 in a CHCH n-BuwNPFE 0.2 M solution, recorded on a Pt
rotating disk (surface: 0.07 cm?) working electrode. Sample concentraftoM16canning rate 20 m\is
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Linear sweep voltammetry measurementdd##RPACTdye 3 in a CHCHn-BwuNPE 0.2 M solution, recorded on a Pt
rotating disk (surface: 0.07 cm?) working electrode. Sample concentraftoM16canning rate 20 mVis
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Figure 36.

Cyclicvoltammograms in a GBY n-BuNPFE 0.2 M solution, recorded on a Pt digurface: 0.07 cm&yorkingat
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Figure 37.
Cyclic voltammograms in a £/ n-BuNPFE 0.2 M solution, recorded on a Pt di@urface: 0.07 cmayorking
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Figure 38.

Cyclic voltammetry measurement$ DPRMT dye 2 in a CHCH n-BwNPFE 0.2 M solution, recorded on a Pt disk
(surface: 0.07 cm3yorking electrode at different scanning rate (between 10 m¥red 1000 mV-Y. (a) Cyclic
voltammogramdor the first reduction process and (b) corresponding cathodic peak cursestanning rate plot
(c)Cyclic voltammaogranter the first oxidation procesand (d) correspondinganodicpeak currentys.scanning
rate plot.
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Figure 39.
Top: Natural Transition Orbital analysis involved in thedlculated transition for moddDPPMe at B3LYP/def2
TZVP levéisovalue 0.04). Bottom: HOMO/LUMO plots (isovalue 0.04), energy levels andHDADgap.
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Figure Q0.

Optical and chiroptical investigatiarf DPRCTdye 1 under condition of solution aggregation: @y-Vis absorb-
ance spectra and (b) ECD speatr&HGIMeOH mixtures with increasing amounts of Me@iem 0% to 99%)

Cell length 1 cm; sample concentratiort°Ia.
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Figure 1.
Optical and chiroptical investigatiai DPRPMT dye 2 under condition of solution aggregation: (@)~Vis absorb-
ancespectra and (b) ECD spedmaCHGIMeOH mixtures with increasing amounts of Me@iem 0% to 99%)

Cell length 1 cm; sampt®ncentration 16 M.
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Figure Q2.

Optical and chiroptical investigatiai DPRACTdye 3 under condition of solution aggregation: (d}-Vis absorb-
ancespectra and (b) ECD spedmaCHGIMeOH mixtures with increasing amounts of Me@iem 0% to 99%)

Cell length 1 cm; sample concentratiort°Ia.
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Figure 23.

Optical and chiroptical investigatiai DPRAMT dye 4 under condition of solution aggregation: (d)£Vis absorb-
ancespectra and (b) ECD spedmaCHGIMeOH mixtureswith increasing amounts of MeQlftom 0% to 99%)

Cell length 1 cm; sample concentratiortI\d.
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Figure 24.

Optical and chiroptical investigatidor thin filmsof DPRCTdye 1 prepared by spiftoating techniquebefore any

annealing (a)U\-Visabsorbance spectrdb) ECD and (c) dissymmetry fadigg spectra recorded for the front
face (blue lineand the back face (red line). For panel b: black continuous line is thebfioktsemsum of ECD,
i.e, calculated CDiso contribution; black dashed line is the-fsank semifference of ECD.e, calculated LDLB

contribution.
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Figure 5.

Optical and chiroptical investigation for thin flmsRPRCTdye 1 prepared by spittoating techniqueafter 10 min
of solventannealing under CHGlapours (a)U\:Vis absorbance spectréb) ECD and (c) dissymmetry facige
spectra recorded for the front face (blue lira@)d the back face (red line). For panel b: black continuous line is the
front-back semsum of ECD.e., calculated CDiso contribution; black dashed line is the-vank semdifference

of ECDi,.e,, calculated LDLB contribution.
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Figure 6.

Optical and chiroptical investigation for thin flmsRPRCTdye 1 prepared by spittoating techniqueafter 20 min
of solventannealing under CHGlapours (a)U\:Vis absorbance spectréb) ECD and (c) dissymmetry facige
spectra recorded for the front face (blue lira)d the back face (red line). For panel b: black continuous line is the
front-back semsum of ECD.e., calculated CDiso contribution; black dashed line is the-vank semdifference

of ECDi,.e,, calculated LDLB contribution.

S20



Absorbance

0.6 140
(b) Front face
Back face
0.5 ——CDiso
nd = LDLB
0.4 4
=)
Q
©
0.3 4 £ oA
]
&)
w
0.2
-70 4
0.1 4
0.0 T T T " T T T T T T T T -140 T T T T T T T
300 350 400 450 500 550 600 650 300 350 400 450 500 550 600 650
Wavelength (nm) Wavelength (nm)
0.010
(c) Front face
Back face
0.005 -
2 ™\ /\:&\
& 0.000 \/ N7 .
-0.005 ~
‘0010 T T T T T T T
300 350 400 450 500 550 600 650
Wavelength (nm)
Figure 7.

Optical and chiroptical investigation for thin flmsPRCTdye 1 prepared by sphtoating techniqueafter 40 min
of solventannealing under CHGapours (a)U\LVis absorbance spectréb) ECD and (c) dissymmetry facios
spectra recorded for the front face (blue lire)d the back face (red line). For panel b: black continuous line is the
front-back semsum of ECD.e., calculated CDiso contribution; black dashed line is the-vank semdifference

of ECDi,.e,, calculated LDLB contribution.
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Figure 28.

Optical and chiroptical investigation for thin filmsRPRCTdye 1 prepared by spitoating techniqueafter 1 h of
thermalannealing at 110 °@a)U\+Vis absorbance spectréb) ECD and (c) dissymmetry fagigs spectra rec-
orded for the front face (blue lingnd the back face (red line). For panel b: black continuous line is thebfokit
semisum of ECD,e,, calculated CDiso contribution; black dashed line is the fvank semdifference of ECD,

i.e., calculated LDLB contribution.
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Figure 9.

Optical and chiroptical investigation for thin filmsRPRCTdye 1 prepared by spitoating techniqueafter 2 h of
thermalannealing at 110 °@a)U\+Vis absorbance spectréb) ECD and (c) dissymmetry fagigs spectra rec-
orded for the front face (blue lingnd the back face (red line). For panel b: black continuous line is thebfokit
semisum of ECD,e,, calculated CDiso contribution; black dashed line is the fvank semdifference of ECD,

i.e., calculated LDLB contribution.
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Figure S0.

Optical and chiroptical investigation for thin filmdaPRCTdye 1 prepared by spitoating technique, after 1 month
of ageing (a)U\-Vis absorbance spectréb) ECD and (c) dissymmetry facigs spectra recorded for the front
face (blue lineand the back face (red line). For panel b: black continuous line is thebfioktsemsum of ECD,
i.e, calculated CDiso contribution; black dashed line is the-fsrank semdifference of ECD.e., calculated LDLB

contribution.
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Figure S1

Optical and chiroptical investigation for thin filmsQPPMT dye 2 prepared by spitoating technique, before any
annealing (a)U\-Vis absorbance spectréb) ECD and (c) dissymmetry fadigs spectra recorded for the front
face (blue lineand the back face (red line). For panel b: black continuous line is thebfioktsemsum of ECD,
i.e, calculated CDiso contribution; black dashed line is the-fsrank semdifference of ECD.e., calculated LDLB

contribution.
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Figure S2.

Optical and chiroptical investigation for thin films@PPMT dye 2 prepared by spktoating technique, after 10 min

of solventannealing under CHGapours (a)U\LVis absorbance spectréb) ECD and (c) dissymmetry facios
spectra recorded for the front face (blue lire)d the back face (red line). For panel b: black continuous line is the
front-back semsum of ECD.e,, calculated CDiso contribution; black dashed line is the-frank semifference

of ECDi,.e,, calculated LDLB contribution.
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Figure S3.

Optical and chiroptical investigation for thin filmsPPMT dye2 prepared by spitoating technigue, afte20 min
of solventannealing under CHGlapours (a)U\:Vis absorbance spectréb) ECD and (c) dissymmetry facige
spectra recorded for the front face (blue lira)d the back face (red line). For panel b: black continuous line is the
front-back semsum of ECD.e., calculated CDiso contribution; black dashed line is the-vank semdifference

of ECDi,.e,, calculated LDLB contribution.
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Figure S4.

Optical and chiroptical investigation for thin filmsPRPMT dye 2 prepared by spitoating technique, aftet hof
thermal annealing at 170 °C. (d)+Vis absorbance spectréb) ECD and (c) dissymmetry faggg spectra rec-
orded for the front facéblue line)and the back face (red line). For panel b: black continuous line is thebfiokt
semisum of ECO,e, calculated CDiso contribution; black dashed line is the -fsank semdifference of ECD,

i.e, calculated LDLB contribution.
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Figure S5.

Optical and chiroptical investigation for thin films@PRPMT dye 2 prepared by spirtoating technique, after 1
month of ageing (a)U\+Vis absorbance spectrép) ECD and (c) dissymmetry fagipg spectra recorded for the
front face (blue lineand the back face (red line). For panel b: black continuous line is thebfroktsemsum of

ECDi.e, calculated CDiso contribution; black dashed line is the-frank semdlifference of ECD.e., calculated

LDLB contribution.
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Figure S6.

Optical and chiroptical investigatidar thin filmsof DPRACTdye 3 prepared by spirtoating techniquebefore
any annealing. (dY\-Vis absorbance spectréb) ECD and (c) dissymmetry fagigk spectra recorded for the
front face (blue lineand the back face (red line). For panel b: black continuous line is thebfioktsemsum of
ECDi.e, calculated CDiso contribution; black dashed line is the-frank semdlifference of ECD.e., calculated

LDLB contribution.
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Figure S7.

Optical and chiroptical investigation for thin films3®RACT dye 3 prepared by spiftoating technique, afte80 min
of thermal annealing at 0 °C. (a)JJ\+Visabsorbance spectrgdb) ECD and (c) dissymmetry fadgg spectra
recorded for the front face (blue lingnd the back face (red line). For panel b: black continuous line is the front
back semsum of ECD,e,, calculated CDiso contribution; black dashed line is the -fvank semdifference of

ECDi.e, calculated LDLB contribution.
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Figure S8.

Optical and chiroptical investigatidar thin filmsof DPRAMT dye 4 prepared by spitoating techniquebefore
any annealing. (dY\-Visabsorbance spectrdb) ECD and (c) dissymmetry facigk spectra recorded for the
front face (blue lineand the back face (red line). For panel b: black continuous line is thebfioktsemsum of
ECDi.e, calculated CDiso contribution; black dashed line is the-fsank semdifference of ECD.e. calculated

LDLB contribution.
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Figure S9.

Optical and chiroptical investigation for thin filmsQPRAMT dye4 prepared by spitoating technique, aftet hof
thermal annealing at20 °C. (a)J\\Vis absorbance spectréb) ECD and (c) dissymmetry faggg spectra rec-
orded for the front face (blue lingnd the back face (red line). For panel b: black continuous line is thebfokit
semisum of ECD,e,, calculated CDiso contribution; black dashed line is the vank semdifference of ECD,

i.e, calculated LDLB contribution.
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Figure 80.
Optical microscopy investigation for thin films@PRCTdye 1 prepared by spitoating technigue, before any an-
nealing. Images recorded: (a)oright field (b) under crospolarized filters

Figure 81
Optical microscopy investigation for thin filmsRPRCTdye 1 prepared by spitoating technique, after 40 min of
solvent annealing under CH@hpours. Images recorde@)in bright field (b) under crospolarized filters
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Figure 82
Optical microscopy investigation for thin filmsPPMT dye 2 prepared by spirtoating technique, before any
annealing. Images recordg@)in bright field (b) under crospolarized filters

Figure 43.
Optical microscopy investigation for thin flmdXPRMT dye 2 prepared by spirtoating technique, aftetO min of
solvent annealing under CH@hpours. Images recorde@)in bright field (b) under crospolarized filters
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Figure 84.
Optical microscopy investigation for thin filmsRPRACTdye 3 prepared by spirtoating technique, before any
annealing. Images recordg@)in bright field (b) under crospolarized filters

Figure 85.
Optical microscopy investigation for thin flms@PRACTdye 3 prepared by spitoating technique, after 30 min of
thermal annealing at 110 °C. Images recordajn bright field (b) under crospolarized filters
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Figure 86.
Optical microscopy investigation for thin filmsPPAMT dye4 prepared by spitoating technigue, before any
annealing. Images recordg@)in bright field (b) under crospolarized filters
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Figure 87.
Analysis of CREST results for the trimeBRPMT (2)(top row)and DPRAMT (4)(middle row). The distribution of
distances between DPP ring centres (panels (a)) and angles of inclination between average DPP planesianels (b))

shown The bottom rowdisplays the numbering used in the labels and the definition of distance and angle of inclina-
tion.
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'H-NMR Sectra ofIntermediates

1-(Bromomethyl)adamantane (5)
'H-NMR 80 MHz, CDG)
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(9-2-Methylbutyl 4-methylbenzenesulfonate (7)
'H-NMR 80 MHz, CD
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2-(Adamantanl-yl)methyl-3,6-di(thiophen-2-yl)-2,5-dihydropyrrolo[3,4-c]pyrrole-1,4-dione (9)
'H-NMR 600 MHz, CDG)
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'H-NMRand *GNMR Sectra of FAnal Products

2,5-Bis((9-3, 7-dimethyloct-6-en-1-yl)-3,6-di(thiophen-2-yl)-2,5-dihydropyrrolo[3,4-c|pyrrole-1,4-
dione OPRCT 1):
'HNMR 600MHz, CDG)

BGNMR (26MHz, CDG)
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