Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2015

Electronic Supply Information for:

Synthesis and Photophysical Properties of A “Face-to-Face”
Stacked Tetracene Dimer

Heyuan Liu,® Valerie M. Nichols,® Li Shen,* Setarah Jahansouz,® Yuhan Chen,? Kerry

M. Hanson,® Christopher J. Bardeen,™ Xiyou Li,™

aKey Laboratory of Colloid and Interface Chemistry, Ministry of Education,
Department of Chemistry, Shandong University, Jinan, China, 250100.

bDepartment of Chemistry, University of California, Riverside, Riverside, CA 92521,

USA

Contents

1. CV (A) and DPV (B) plots of monomer 7 (Fig. S1).

2. Time-dependent change of the fluorescence spectra of dimer 6 in toluene exposed
to light at room ambient condition (Fig. S2).

3. The fluorescence spectrum of dimer 6 in cyclohexane excited at 310 nm (Fig. S3).

4. The fluorescence decay of dimer 6 detected at different wavelengths in degassed
toluene with B-field and without B-field (Fig. S4).

5. Copies of the 'TH NMR spectra and MALDI-TOF spectra of compound 5, dimer 6
and monomer 7 (Fig. S5-S10).

6. The absorption spectra of monomer 7 and dimer 6 in toluene (Fig. S11).

7. The fluorescence decay of dimer 6 in toluene monitored at 535 nm (excited at 445
nm) (Fig. S12).

8. The fluorescence decay of dimer 6 in PS film monitored at 603 nm (excited at 445
nm) (Fig. S13).

9. A cartoon representation of the exciton states and processes involved in the
fluorescence dynamics of dimer 6 (Fig. S14).

10. Minimized molecular structures for the different conformers of dimer 6. (Fig.
S15).

11. Simulated absorption spectra of different conformers of dimer 6. (Fig. S16).

12. The final single point energy of different conformers of dimer 6 (Table. S1).

13. The Boltzmann-averaged UV-vis spectrum of dimer 6 (Fig. S17).



1. CV (A) and DPV (B) plots of monomer 7 in dichloromethane containing 0.1 M
TBAP at room temperature.

10

I/uA

-10 4

-20 4

20

16 1

10

-10

-15 4

201 . , . , , , , , ' ,
15 =14 05 0.0 0.5 1.0

E (vs. SCE) V

Fig. S1. CV (A) and DPV (B) plots of monomer 7 in dichloromethane containing 0.1
M TBAP.



2. Time-dependent change of the fluorescence spectra of dimer 6 in toluene exposed

to light at room ambient condition.
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Fig. S2. Time-dependent change of the fluorescence spectra of dimer 6 in toluene
exposed to light at room ambient condition.



3. The fluorescence spectrum of dimer 6 in cyclohexane excited at 310 nm.
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Fig. S3 The fluorescence spectrum of dimer 6 in cyclohexane excited at 310 nm.



4. The fluorescence decay of dimer 6 detected at different wavelengths in degassed
toluene with B-field and without B-field.
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Fig. S4 The fluorescence decay of dimer 6 detected at 508 nm (A), 600 nm (B) and
625 nm (C) in degassed toluene with B-field (black) and without B-field (red).



5. Copies of the 'H NMR spectra and MALDI-TOF spectra of compound 5, dimer 6
and monomer 7.
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Fig. S5. The '"H NMR spectrum of compound 5.
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Fig. S6. The MALDI-TOF spectrum of compound 5.
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Fig. S7. The '"H NMR spectrum of dimer 6.
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Fig. S8. The MALDI-TOF spectrum of dimer 6.
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Fig. S9. The '"H NMR spectrum of monomer 7.
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Fig. S10. The MALDI-TOF spectrum of monomer 7.



6. The absorption spectra of monomer 7 and dimer 6 in toluene.
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Fig. S11. The absorption spectra of monomer 7 (black) and dimer 6 (red) in toluene.



7. The fluorescence decay of dimer 6 in toluene monitored at 535 nm (excited at 445

nm).
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Fig. S12. The fluorescence decay (blue line) of dimer 6 in toluene monitored at 535

nm (excited at 445 nm). Also shown is the fit to the date (green line).
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8. The fluorescence decay of dimer 6 in PS film monitored at 603 nm (excited at 445

nm).
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Fig. S13. The fluorescence decay (blue line) of dimer 6 in PS film monitored at 603

nm (excited at 445 nm). Also shown is the fit to the date (red line).



9. A cartoon representation of the exciton states and processes involved in the
fluorescence dynamics of dimer 6.
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Fig. S14. A cartoon representation of the exciton states and processes involved in the
fluorescence dynamics of dimer 6



10. Minimized molecular structures for the different conformers of dimer 6.
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Fig. S15. Minimized molecular structures for the different conformers of dimer 6
(The structure of conformer 1 was shown in the main text).
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11. Simulated absorption spectra of different conformers of dimer 6.

A conformer 1
A
S
=
o
1]
Qo
S
200 300 400 500 600
Wavelength/nm
104 B Conformer 2
0.8 -
. ]
S 06
=
[=]
g ]
o
< 044
0.2 4
0.0 J ll I'l l 4 :
200 300 400 500
Wavelength/nm
- C Conformer 3
0.8 4
. ]
£ 06
g
=3
2 |
-]
< 04
0.2 | ‘
0.0- .'I|,'.||',,,,‘T.1,.
250 300 350 400 450 500 550

Wavelength/nm

Fig. S16. Simulated (red) and experimental (black) absorption spectra of different
conformers of dimer 6 (the structures are shown in Fig. S15). Bars indicate the
contribution modes. The calculation was done on the level of ®-B97XDS!-3 /6-31G(d)
in the Gaussian 0954 program package in vacuum.
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12. The final single point energies of different conformers of dimer 6.

Table S1. Final single point energies of different conformers of dimer 6.

conformer 1 2 3

Final single point

-1.572059 X 10° -1.572054 X106 -1.572057 X 106
energy(kcal/mol)




13. The Boltzmann-averaged UV-vis spectrum of dimer 6.
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Fig. S17. The Boltzmann-averaged UV-vis spectrum of dimer 6 (red line). The
Boltzmann-averaged UV-vis spectrum was obtained from SpecDis Manual program®>.
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