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Experimental methods:

The following chemicals were obtained commercially and were used without any purification.

For syntheses, THF, dioxane and toluene were distilled over sodium / benzophenone.

Poly(methacryloyl chloride) 25% solution in dioxane was purchased from Polyscience.

Thin-layer chromatography (TLC) was performed on aluminum sheets coated with silica gel 60 Fzs4. Column chromatography
was carried out on silica gel 60A (40-60 pum). *H (300 MHz), °C (75 MHz) NMR spectra were recorded on a spectrometer
Bruker Avance I11 300. *H (500 MHz), 3C (125 MHz) NMR spectra were recorded on spectrometer Bruker Avance DRX 500.
Chemical shifts are reported as & values in ppm using residual CHCI; or acetone as the reference. IR spectra were performed
on a Bruker Vertex 70 spectrophotometer. Matrix-assisted laser-desorption/ionization mass spectrometry was performed on a
Bruker Daltonics BIFLEX Il spectrometer by using dithranol as the matrix. High resolution mass spectra (HRMS) were
recorded with a LTQ Orbitrap (Thermo Scientific) under electrospray ionization (ESI) in positive ionization mode or with a
JEOL JMS S3000, MALDI ionisation and SPIRAL TOF detector using DCTB as the matrix. Elemental analysis were carried
out on a Thermo Scientific Flash 2000. Electronic absorption spectra were recorded with a Lambda 19 NIR model from
Perkin-Elmer. The UV-Vis spectra were recorded using a Jasco V-500 spectrophotomether. The fluorescence spectra were
registered using a Jasco FP-6500 Able Jasco spectrofluorimeter. The thermogravimetric analysis (TGA) was performed using a
Thermal Analysis Q500 instrument, considering the next parameters: nitrogen flow; samples mass: ~4 mg; temperature range:
room temperature -800<C; heating rate: 10<C/min. Differential scanning calorimetry (DSC) was used to analyze the glass
transition temperature (Tg) of the different polymers. The measurements were performed at a 10<C/min heating rate on a DSC
Q20 TA instruments equipment, under nitrogen flow. The tests were carried out on samples having around 8 mg, in at least
two heating/cooling cycles, between room temperature and 160<C.



Figure S1: 'H NMR spectrum (300 MHz, CDClIs) of 3-(benzyloxy)-5-formylbenzoic acid 6:
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Figure S2: 3C NMR spectrum (75 MHz, CDCls) of 3-(benzyloxy)-5-formylbenzoic acid 6:
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Figure S3: *H NMR spectrum (300 MHz, CDClIs) of compound 7:
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Figure S4: 3C NMR spectrum (75 MHz, CDCls) of compound 7:
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Figure S5: *H NMR spectrum (500 MHz, CDCls) of compound 8:
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Figure S6: *3C NMR spectrum (125 MHz, CDCls) of compound 8:
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Figure S7: *H NMR of dyad 9 (500 MHz, CDCls, 298K) :
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Figure S8: 'H NMR of dyad 9 (500 MHz, CDClIs) : extension of the spectrum corresponding to peaks of the PDI core at

298 K (top), 308 K (middle), 328 K (down) :
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Figure S9: 3C NMR spectrum (125 MHz, CDCls) of dyad 9:
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Figure S10: *H NMR of dyad 10 (300 MHz, CDCls) :
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Figure S11: *H NMR of dyad 10 (500 MHz, CDCls, 328K):
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Figure S12: *H NMR of dyad 10 (500 MHz, CDCls, 298K): Temperature dependent NMR studies of dyad 10 : Protons
of the perylene core and of the aromatic platform
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The *H NMR spectrum at 298 K showed for protons of
the perylene core a well-defined singlet for two protons and a
broad singlet for the two others. This suggested a problem of
relaxation which was demonstrated by the obtention in the
spectrum recorded at 328 K of the two expected singlets at 8.20 Ha Q
and 8.24 ppm.

Concerning the three protons of the aromatic platform,
noted Ha, Hg and Hc, only one of these protons at 7.38 ppm is

observed in the spectrum at 298 K. This problem of relaxation due

Jgr 0.0 N——CH,-CH,-CH,-CH,-CHg
to the presence of both fullerene and PDI substituents around this
aromatic platform is partially solved at 328 K. In the latter case, a

well defined doublet of doublet at 7.40 ppm (3J = 1,5 and 2,4 Hz)

is observed accompanied with two broad singlets at 7.47 and 7.83 ppm. For the attribution of these Ha, Hb and Hc protons of
the aromatic platform, it should be reasonable to consider that both protons exhibiting higher problems of relaxation
correspond to Hg and Hc protons which are closer to bulky Ceo fullerene. Consequently, Ha could be attributed to the proton at
7.40 ppm. The other possibility considers the table of increments for substituted benzenes[114], following the formula: & =
7.27 + ortho + meta + para

Nevertheless, this technique suffers from the lack of information in the table of increments about the influence of the

pyrrolidine ring on the chemical shift. Using this table, the proton Hg should be the more shielded and the proton Hc the more
deshielded.

For the attribution of Hp and He protons, calculated chemical shifts are in good agreement with those observed on the *H NMR

spectrum. Consequently, protons Hp can be attributed to the two doublets at 7.20 ppm and protons He to the two doublets at
6.78 ppm.

Figure S13: *H NMR (300 MHz, CDCls, 328K (up) and 500 MHz, CDCls, 298K (down)
Temperature dependent NMR studies of dyad 10: Protons of the linkers -OCH2CH2N- and pyrrolidine ring :
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The *H NMR spectrum at 298 K presents signals in the range 4 — 5 ppm for which the better resolution allows an easier
attribution :

4.88 (d, J=9.5 Hz, 1H, -NCH,CH,0O- group)
4.76 (s, 1H, CH pyrrolidine)

4.69 (br s, 1H, -NCH,CH,O- group)

4.58 (br s, 2H, CH; pyrrolidine)

4.45 (br s, 1H, -NCH2CH,0- group)

4.16 (br s, 1H, -NCH2CH,0- group)

4.10 (t, J = 7.5 Hz, 2H, NCH,(CH,)3CHs)

Figure S14: COSY spectrum of dyad 10
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This attribution is conforted thanks to the COSY spectrum :

Protons at 4.10 ppm (t, J = 7.5 Hz, 2H) are correlated with the CH, groups at 1.7 ppm and can be attributed to the -NCH,-
group of the pentyl chain. Protons at 4.58 ppm (br s, 2H) present no correlation and can be attributed to the CH2 group of the
pyrrolidine ring.

Consequently, the doublet at 4.88 ppm and three broad singlets at 4.69, 4.45 and 4.16 ppm correspond to the -NCH-CH,O-
group. Proton at 4.16 ppm (br s, 1H) is correlated with the proton appearing at 4.88 ppm (d, J = 9.5 Hz, 1H) whereas proton at
4.45 ppm (br s) is correlated to the proton at 4.69 ppm (br s). The coupling constant (J = 9.5 Hz) is in agreement with a 2J
coupling of a methylene group.
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Figure S15: 3C NMR spectrum (125 MHz, CDCls) of dyad 10 :
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Figure S16: DEPT *3C spectrum of dyad 10 :
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Figure S17: HMQC spectrum of dyad 10 :
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Figure S18: Experimental HRMS Spectrum of dyad 10 (MALDI, pos. mode, DCTB):
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Figure S19: 'H NMR of compound 11 (300 MHz, CDCls) :

6L ¢ ——~

6082 M 1 3.00
£66°€ 305
9/CY —~

L€YY ——— F0.90
0S6'v [/

0867 —— wu www

09¢'L
cve'L
YNAWA
238G/

200

€65°L
965°L
T109°L
€99°L
G99°L
666°L
S00'8
600'8

AD108 CS2/CDCI3

4.0

5.0

7.0

ppm (t1)

15



Figure S20: *H NMR of dyad 12 (500 MHz, 298K, CDCls) :
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Figure S21: *3C NMR of dyad 12 (500 MHz, 298 K, CDCls) :
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Figure S22: Experimental HRMS Spectrum of dyad 12 (MALDI, pos. mode, DCTB):
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Electrochemical characterizations

Cyclic voltammetry were carried out in a three-electrode cell equipped with a platinum millielectrode as working electrode, a
platinum wire counter electrode and a silver wire in a 0.01 M solution of AgNO3 in CH3sCN as a reference electrode, in the
presence of 0.10 M tetrabutylammonium hexafluorophosphate (TBAHP — puriss quality) in CH2Cl, (or a mixture with 20%
CS; in the case of compound 11) as supporting electrolyte. The ferrocene/ferrocenium couple (Fc*/Fc) was used as internal
reference and the potentials were expressed versus Fc*/Fc. All experiments were performed in a glove box containing dry,
oxygen-free (<1 ppm) argon, at room temperature. Electrochemical experiments were carried out with an EGG PAR 273A
potentiostat.

The electrochemical properties of dyad 9 have been analyzed by cyclic voltammetry in CH,Cl, (or a mixture with CS; in the
case of compound 11), Compounds 8 and 11 were used as model derivatives allowing the determination of the reduced species.
The voltammograms have been deconvoluted in order to obtain the number of electrons involved in the processes.
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O O
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Figure S23: Cyclic voltammograms (left) and deconvoluted cyclic voltammograms (right) (C = 5.10*M, Pt electrodes,
CH2Cl2 (20%CS:z for 11) / n-BusNPFs (0.1M) :
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Photophysical characterizations

1) UV-Vis absorption properties
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Figure S24: Absorption spectra in toluene and CH2Cl.

2) Fluorescence properties
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Fluorescence emission spectra of 7 and Dyad 9 were recorded in toluene and CHCl..
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Figure S25: Emission spectra of compound 7 (left) for ex = 520 nm and Dyad 9 (right) for Aex = 550 nm

800

A strong quenching was observed in the case of Dyad 9, this is due to the strong interaction between the PDI and Ceo
in the excited state. The quantum yields were calculated using cresyl violet perchlorate as reference (¢r=0.54 in ethanol)[115]

and the following equation:

— 1 ODy g
Pp =P X T— X I

ref

P __¢ — quantum yield of the reference;

n
X
Argf

z

-, Where

I - the integrated intensity of fluorescence spectra for the studied compound;

Iref - the integrated intensity of fluorescence spectra for the reference compound,;

OD — optical density of the studied compound at Aexcitation;

ODyer— optical density of the reference compound at Aexcitation ;

n — refractive index of solvent for the studied compound,;

nret — refractive index of solvent for the reference compound.
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For Dyad 9 a fluorescence emission (in CHCl,) at 710 nm characteristic for fullerene Cgo can be observed in the
normalized spectrum above. This can be interpreted as a proof of the energy transfer that takes place between the two moieties.
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Figure S26: Normalized fluorescence intensity (ex. 520 nm) ¢ = 5x10-® M for compound 8 and dyad 9.

The obtained quantum yield for Dyad 1 presents a strong quenching, around 99.7%. The high quenching is present
both in dichloromethane and toluene; although a lower value of around 99% was obtained for toluene.

[115] H. Du, R.-C. A. Fuh, J. Li, L. A. Corkan and J. S. Lindsey, Photochemistry and Photobiology, Wiley Publishing: New
York, United States, 1998, 68, 141-142.
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Polymer derivatives (POL1, POL2, POL 3)
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Figure S27: DSC analysis, determination of the Tg4 for Pol 1 and Pol 3
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TGA (thermogravimetric analysis) has also been conducted on the three polymeric derivatives at a heating rate of 10<C min!
under nitrogen atmosphere using a Q500 TA Instruments.
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Figure S28: TGA and DTA analysis for Pol 3

UV-VIS spectra of polymers

The concentration of dye/dyad in the polymer samples was determined using a colorimetric technique employing Lambert
Beers’ law (4 = £ ¢ - I). A calibration curve was obtained by plotting the absorbance against concentration of dye solutions

of known concentrations.
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Figure S29: UV-VIS spectra and calibration curve for (A) POL 2 and (B) POL 3
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Figure S30: *H NMR spectrum (300 MHz, CDClIs) of Ceo-PDI polymer Pol 3 :
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Figure S31: 3C NMR spectrum (75 MHz, CDCIs) of Cso-PDI polymer Pol 3 :
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Figure S32: *H NMR spectrum (300 MHz, CDCls) of PDI polymer Pol 2 :
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Figure S33: **C NMR spectrum (75 MHz, CDCls) of PDI polymer Pol 2 :
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