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Figure S1. Cyclic voltammograms (scan rate 100 mV s™) of 100nm thin film of I-TTP and
m-TTP on ITO recorded in DCM solution containing (n-BusN)PFg (0.1M) as electrolyte. ITO and
a Pt electrode were used for the working electrode and the counter electrode, respectively.
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Figure S2. Out-of-plane XRD pattern of I-HTTP, t-HTTP and m-HTTP vacuum-sublimed on Si

—IHTTP
— m-HTTP
— LHTTP
[»-__A__ . x20
J R x 20
A A x 20
B
5 10 15 20 25 30
20 / degree

substrates (no peak in in-plane spectrum) with Ty, = 75°C.

Intensity / a.u.

s

Figure S3. Out-of-plane XRD pattern (Cu Ka source: 2 = 1.541 A) of I-TTP, m-TTP and t-TTP
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Table S1. Absorption wavelengths and their theoretical assignments for I-TTP, m-TTP, t-TTP,
I-TTA, and t-TTA.

Observed Calculated Energy Contri Oscillator
absorption by Assigned transition® h o strength
band ()  TD-DFT difference bution )
202 nim 286 1 HOMO—LUMO + 2 4.56 eV 0.24 0.831
LTTP HOMO - 2—LUMO 3.74eV 0.64 :
HOMO—LUMO + 2 456 eV 0.62
408 nm 875nm HOMO - 2—LUMO 3.74 eV -0.16 0.399
312 m 209 nm HOMO—LUMO + 1 4.42 eV 0.58 0381
HOMO - 1—LUMO 3.50 eV -0.12 :
m-TTP
435 405 HOMO—LUMO + 1 4.42 eV 0.22 0308
nm m .
n HOMO - 1—LUMO 3.50 eV 0.64
220 a1 HOMO -1-5LUMO +1  4.37eV 0.63 0797
nm nm .
tTTP HOMO—LUMO 3.29 eV 0.13
467 430 HOMO -1-5LUMO +1  4.37eV -0.22 0302
nm nm .
HOMO—LUMO 3.29 eV 0.64
300 nm HOMO—LUMO + 2 4.63eV 0.59
286 nm 1.446
-TTA (strong) HOMO - 1-LUMO 4.13eV 0.35
479 nm 250 HOMO—LUMO + 2 4.63eV -0.35 0127
m .
(weak) A HOMO - 1LUMO 413 eV 0.61
310 nm HOMO—LUMO + 1 4.09 eV 0.60
320 nm 1.262
LTTA (strong) HOMO - 1—-LUMO 3.77¢eV -0.37
418 nm 203 HOMO—LUMO + 1 4.09 eV 0.37 0,058
(weak) nm HOMO - 1-LUMO 377 eV 0.60 :

& Assigned transitions and their corresponding energy difference were showed in Figure 4.
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Figure S4. Transfer (left) and output (right) characteristics of thin films of I-HTTP (a), m-HTTP
(c) and t-HTTP (d) vacuum-sublimed on SiOy/Si. Thin film of I-HTTP on HMDS treated SiO,/Si

(b).
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Figure S5. Conductivity change during I, vapor doping in thin film (a) and crystal (b) of I-TTP;

and thin film (c) and crystal (d) of I-HTTP (conductivity data of the other derivatives are listed in
Table 4).
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Figure S6. (a) Energy diagram and distributions of frontier orbitals of I-TTP accompanied with
the assignment of optical transitions. (b) UV-vis spectrum of I-TTP (red line) in CHCI;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S7. (a) Energy diagram and distributions of frontier orbitals of m-TTP accompanied with
the assignment of optical transitions. (b) UV-vis spectrum of m-TTP (red line) in CHCI;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S8. t-TTP: (a) Energy diagram and distributions of frontier orbitals of t-T TP accompanied
with the assignment of optical transitions. (b) UV-vis spectrum of t-TTP (red line) in CHCI;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S9. (a) Energy diagram and distributions of frontier orbitals of I-HT TP accompanied with
the assignment of optical transitions. (b) UV-vis spectrum of I-HTTP (red line) in CHCI;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S10. (a) Energy diagram and distributions of frontier orbitals of m-HTTP accompanied
with the assignment of optical transitions. (b) UV-vis spectrum of m-HTTP (red line) in CHCl;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S11. (a) Energy diagram and distributions of frontier orbitals of t-HTTP accompanied with
the assignment of optical transitions. (b) UV-vis spectrum of t-HTTP (red line) in CHCI;
accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S12. I-TTA: (a) Energy diagram and distributions of frontier orbitals of I-TTA
accompanied with the assignment of optical transitions. (b) UV-vis spectrum of I-TTA (blue line)

in DCM* accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S13. t-TTA: (a) Energy diagram and distributions of frontier orbitals of t-TTA
accompanied with the assignment of optical transitions. (b) UV-vis spectrum of t-TTA (purple line)
in DCM* accompanied with a simulated transitions (black line) calculated by TD-DFT method
(B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S14. (a) Energy diagram and spatial distributions of frontier orbitals of an excited state of
I-TTP accompanied with the assignment of photoluminescence transition. (b) Observed
fluorescence spectrum (red line) of in CHCI; solution (Aex = 303 nm) and simulated spectrum
(black line) with TD-DFT method (B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S15. (a) Energy diagram and spatial distributions of frontier orbitals of an excited state of
m-TTP accompanied with the assignment of photoluminescence transition. (b) Observed
fluorescence spectrum (red line) of in CHCI; solution (Aex = 316 nm) and simulated spectrum
(black line) with TD-DFT method (B3LYP/6-31G (d)). Scalling factor is 0.94.
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Figure S16. (a) Energy diagram and spatial distributions of frontier orbitals of an excited state of
t-TTP accompanied with the assignment of photoluminescence transition. (b) Observed
fluorescence spectrum (red line) of in CHCI; solution (Aex = 322 nm) and simulated spectrum
(black line) with TD-DFT method (B3LYP/6-31G (d)). Scalling factor is 0.94.
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(c)

Figure S17. Effective intermolecular contacts in I-TTP crystal along b-axis (a), b-axis (b) and a +
c direction (c).

Table S2. Theoretical estimated intermolecular transfer intergrals (Hab), overlap intergrals
(Sab), center-to-center distances (d), orbital interaction energy (V), reorganization energy (4)
and hopping mobilities for each molecular contact.

Contact® Hab’/meVv Sab’/meV  d/A  Vimev A% mev —ooeeng

cm?v1is?t
I-TTP b -135.4 11.2 3.802  -765 153 53x 10"
I-TTP a 7.7 0.7 8.748 3.6 153 6.1x10°
I-TTP c -8.9 -0.9 13.001  -4.0 153 1.7 x 107
I-TTP c 14.47 -1.6 13.002 5.9 153 3.5x 102
I-TTP a+c -1.5 0.2 12934  -06 153 4.0x 10"
I-TTP (a+c)' 3.2 0.3 13.507 16 153 2.9x10°
I-TTP b’ -162.4 13.9 3.892  -91.3 153 7.6x 10"

2 Corresponding molecular contacts are indicated in figure S17. ° Calculated in PW91/TZ2P level.
¢ Calculated in B3LYP/6-31G(d) level.
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Figure S18. Effective intermolecular contacts in m-TTP crystal along c-axis (a), a-axis (b) and a
+ ¢ direction (c).

Table S3. Theoretical estimated intermolecular transfer intergrals (Hab), overlap intergrals
(Sab), center-to-center distances (d), orbital interaction energy (V), reorganization energy (4)
and hopping mobilities for each molecular contact.

Contact® Hab®/meV Sab’/meV d/A  VimeV A% /mev —remeing

cm’vis?t
m-TTP a -0.7 0.1 12.581 -0.3 169 8.9 x10°
m-TTP a+b 0.4 0 13.474 0.2 169 4.0 x 107
m-TTP b -133.3 12.9 4.825 -66.5 169 5.0 x 10
m-TTP ¢, 1.0 0 7.857 11 169 3.7 x 10*
m-TTP ¢, 18 0 7.857 19 169 1.1x10°
m-TTP cL 25.9 -2.6 11.941 11.7 169 9.5 x 107
m-TTP c' 25.7 -2.7 11.941 11.5 169 9.2 x 10°

2 Corresponding molecular contacts are indicated in figure S18. ° Calculated in PW91/TZ2P level.
¢ Calculated in B3LYP/6-31G(d) level.
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Figure S19. Effective intermolecular contacts in t-TTP crystal along c-axis (a), b-axis (b) and a -
c direction (c).

Table S4. Theoretical estimated intermolecular transfer intergrals (Hab), overlap intergrals
(Sab), center-to-center distances (d), orbital interaction energy (V), reorganization energy (4)
and hopping mobilities for each molecular contact.

Contact® Hab®/meV Sab’/mev  d/A  VimeV  A°/mev —roEm
cm V- S

t-TTP 2b-a 0.2 -0.02 15.069 0 174 1.9 x 10
t-TTP b-a 0.6 -0.2 12314  -04 174 1.3x10*
t-TTP b 59.1 7.4 5.014 20.2 174 4.7 x 107
t-TTP a+c 21.9 2.4 9.262 9.3 174 3.4x10?
t-TTP (a+c)’ -24.1 2.4 9.262 9.3 174 5.0 x 10
t-TTP a-c -8.3 0.9 11.862 -3.6 174 8.4 x 107
t-TTP (a-c)' 5.0 0.4 9.509 3.0 174 3.7x10°

2 Corresponding molecular contacts are indicated in figure S19. ° Calculated in PW91/TZ2P level.

¢ Calculated in B3LYP/6-31G(d) level.
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Figure S20. Effective intermolecular contacts in I-HTTP crystal.

Table S5. Theoretical estimated intermolecular transfer intergrals (Hab), overlap intergrals
(Sab), center-to-center distances (d), orbital interaction energy (V), reorganization energy (4)
and hopping mobilities for each molecular contact.

Contact' Hab®/meV Sab®/meV  d/A  V/imev  A%/mev —Lron

cm*V™"S

I-HTTP ty -50.8 5.6 4892  -25.0 155 8.7x10°
I-HTTP ts -0.4 0 14.988 0 155 6.3 x 10°
I-HTTP t -3.9 0.4 12749 -2.0 155 3.8x10°

2 Corresponding molecular contacts are indicated in figure S20. ° Calculated in PW91/TZ2P level.
¢ Calculated in B3LYP/6-31G(d) level.

' Brusso, J. L.; Hirst, O. D.; Dadvand, A.; Ganesan, S.; Cicoira, F.; Robertson, C. M.; Oakley, R.
T.; Rosei, F.; Perepichka, D. F. Chem. Mater. 2008, 20, 2484-2494.
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