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Scheme S1 Synthetic route of compounds 5, 6 and 15.
Synthesis of 2,7-di-t-butyl-pyrene (11)
Compound 11 was synthesized according to the literature procedure [reference].! Pyrene (10.1 g,
50 mmol) was dissolved in anhydrous dichloromethane (100 mL) and aluminum chloride (1.33 g,
10 mmol) was added in portions and then a solution of #-butylchloride (10 g, 109 mmol) in
anhydrous dichloromethane (15 mL) was added dropwise under argon below 5 °C. Then the
mixture was stirred overnight at room temperature. Solvent was evaporated under vacuum and the
crude product was purified by column chromatography over silica gel, eluting with hexane to give
white crystals compound 11 (14.1, 45 mmol, 90%).
'H NMR (300 MHz, CDCls) 3 8.21 (s, 4H), 8.05 (s, 4H), 1.61 (s, 18H).
Synthesis of 2,7-di-tert-butylpyrene-4,5-dione (6)
Compound 6 was synthesized according to the literature procedure.! To a solution of 2,7-di-t-
butyl-pyrene (3.14 g, 10 mmol) in dichloromethane (40.0 mL) and acetonitrile (40.0 mL), were
added NalO, (10.0 g, 46.8 mmol), water (50.0 mL), and RuCl;*H,0O (0.20 g, 0.96 mmol). The
dark brown suspension was stirred at room temperature overnight. The reaction mixture was

poured into 500 mL water and the organic phase was separated. The aqueous phase was extracted



three times with dichloromethane (50 mL). The dichloromethane extracts were combined with the
organic phase and washed with water to give a dark orange solution. Solvent was evaporated
under vacuum and the crude product was purified by column chromatography over silica gel,
eluting with dichloromethane/hexane to give orange compound 6 (1.23 g, 3.6 mmol, 36%).

"H NMR (300 MHz, CDCl;) 8 8.57 (d, J= 2.0 Hz, 2H), 8.14 (d, /= 2.0 Hz, 2H), 7.82 (s, 2H),

1.51 (s, 18H).

Synthesis of pyrene-4,5-dione (5)

Compound 5 was synthesized as an orange powder in 38% yield by following the
general procedure described for compound 6."H NMR (300 MHz, CDCls) § 8.46 (dd, J= 7.4,
1.2 Hz, 2H), 8.15 (dd, J = 8.0, 1.2 Hz, 2H), 7.82 (s, 21H), 7.74 (t, J = 7.7 Hz, 2H).

Synthesis of 2-(2-ethylhexyl)thiophene (14)

n-Butyllithium (#-BuLi, 110 mmol, 2.0 M in n-hexane, 55 mL) was added dropwise to an
anhydrous THF (50 mL) solution of thiophene (8.40 g, 100 mmol), and cooled to -40 °C. The
mixture was allowed to stay at this temperature for 1 h and then stirred for another 1 h at room
temperature, then, the mixture cooled to -40 °C, followed by the addition of 2-ethylhexyl bromide
(20.2 g, 105 mmol). The reaction was allowed to stay at this temperature for 1 h and then stirred at
room temperature overnight. The mixture was poured into cold water and extracted with hexanes.
The organic extracts were dried over MgSQOy,, filtered and concentrated by evaporation in vacuo.
The residue was not further purified and used directly in the next step.

Synthesis of (5-(2-ethylhexyl)thiophen-2-yl)trimethylstannane (15)

n-Butyllithium (n-BuLi, 22 mmol, 2.0 M in n-hexane, 11 mL) was added dropwise to an
anhydrous THF (100 mL) solution of 2-(2-ethylhexyl)thiophene (3.92 g, 20 mmol) at -78 °C.
Then the mixture was allowed to stay at this temperature for 1 h and then stirred for 1 h at 0 °C
and again cooled to -78 °C, followed by addition of a solution of Me;SnClI (20 mmol, 1.0 M in
THF, 20 mL). The reaction was allowed to react at this temperature for 1 h and then stirred at
room temperature overnight. The mixture was poured in cold water and extracted with hexanes.
The organic extracts were dried over MgSO4, filtered and concentrated by evaporation in vacuo.
The residue was not further purified and used directly in the next step.

Synthesis of 6,8-di-tert-butyl-4,11-bis(5-(2-ethylhexyl)thiophen-2-yl)[1,2,5]thiadiazolo

[3,4-b]phenazine (17)
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Compound 17 was obtained as red powder in 75% yield from the reaction between 4,7-

bis(5-(2-ethylhexyl)thiophen-2-yl)benzo[c][/,2,5] thiadiazole-5,6-diamine and 3,5-di-tert-

butylcyclohexa-3,5-diene-1,2-dione by following the general procedure described for
compound 3.

'"H NMR (300 MHz, CDCl;) 8 8.76 (d, J = 3.8 Hz, 1H), 7.31 (d, J= 1.5 Hz, 1H), 7.13 (d,J=1.5
Hz, 1H), 6.99 (d, J = 3.4 Hz, 2H), 6.79 (d, J = 3.5 Hz, 1H), 2.92 (d, /= 7.0 Hz, 2H), 2.84 (d, J =

6.8 Hz, 2H), 1.77 (m, 1H), 1.69 (m, 1H), 1.48 — 1.27 (m, 25H), 1.22 (s, 9H), 0.95 (dd, J = 9.6, 4.7

Hz, 12H).
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Figure S1 '"H NMR spectrum of compound 1 in CDCl;.
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Figure S2 '3C NMR spectrum of compound 1 in CDCl;.
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Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
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Figure S3 HRMS spectrum of compound 1.
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Figure S4 '"H NMR spectrum of compound 2 in CDCl;.
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Figure S5 3C NMR spectrum of compound 2 in CDCls.



Elemental Composition Report

Single Mass Analysis

Tolerance =50 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT =3

ic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:046 H:047 N:04 S:0-3

Page 1

C46H46N4S3
G3 3(0.082) Cm (1:169) 1: TOF MS ES+
3.04e+000
ﬂn‘l 7512087
% |
|
|
[ T T T T T T T T T T T T T T T T
750.60 750.70 750.80 750.90 751.00 751.10 751.20 751.30 751.40 751.50 751.60 751.70 751.80 751.90 752.00
Minimum: -1.5
Maximum: 100.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
751.2997 751.2963 3.4 4.5 25.5 13.3 0.0 C46 H4AT N4 S3
Figure S6 HRMS spectrum of compound 2.
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Figure S7 '"H NMR spectrum of compound 3 in CDCl;.
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Figure S8 '3C NMR spectrum of compound 3 in CDCl;.
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Figure S9 HRMS spectrum of compound 3.
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Figure S10 TGA curves of compounds 1-3 with a heating rate of 10 °C min-! under N».
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Figure S11 Cyclic voltammogram of the ferrocene standard in DCM solution at the scan rate of

100 mV S-1.
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Figure S12 HOMO and LUMO levels of compounds 1-3.
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Figure S13 Transfer and output characteristics of OTFT devices based on compound 1 annealed

Ve V)

at 20 °C (a) and 100 °C (b).

-3.0x10*
Vg |[—— 0V
—e— 20V|
—A— 40V
o —v— 60V
-2.0x10™ 1 —— 80V P e e o |
z —<+—100V|
0
1.0x10° 4
0.0
-3.0x107
Vg [—— 0V
—e— 20V|
—a— 40V
. —v— 60V
-2.0x10" —— 80V
I —<+—100V|
o
1.0x107
00 #
0 20 40 60 80 -100
Vb (V)




1E6y 10,0006 -1.2x107
a .....
1E-7 "
=" -9.0x10°
o | 0.0004
1E-8. ff o o — =
= s g < s
z i ./_, - < 60x10°
S " f | 0.0002 Sx
[a]
o Y = -3.0x10°
1E-10 L "
.\ I'IF
1E41]  waSmament® | 0.0000 0.0
40 20 0 20 40 -60 -80 -100 -120 0 20 40 60 80 -100
Ve (V) Vo (V)
——— T L 0.0010 -2.5x107
1E-6 af Ve[ ov
an®
] w o —— 20V
L] o 0.0008 -2.0x10" 4 —a— 40V
1E-74 ‘.'. v —v— 60V
/ —— 80V
A F00006 . _5x107{ |10V
{ / g S
g 1E34 2 )l < =
a /.ﬂ s £0.0004 " -1.0x107-
- u / =
1E9] o o o
Y ._, 10.0002 — -5.0x10°
/
| ]
1E<10] ammESSmm=="" | 0.0000 00
40 20 0 20 40 -60 -80 -100 -120 0 20 40 60 80 -100
Ve V) Vo (V)
[ = — -2.0x10°
Vg|[—=— oV
ML | 20V
1E-6+ o Lol " -0.0015 -1.6x10° = ov
C & ﬂ’l DEV
-7 e
o y 21:2x10° ——100V
— 1E8 ). ) 100010 ~ <
$ 3 P {. ‘\:( 2
| ] -~ -7
o ) / -8.0x107
= 1E-94 u | | ~
w =
h g L 0.0005 B
1E-10 k. o = -4.0x107
| ]
X /
1E414 H L | 0.0000 00{ «
40 20 0 20 40 -60 -80 -100 -120 0 20 40 60 80 -100
Vg V) Vb V)

Figure S14 Transfer and output characteristics of OTFT devices based on compound 2 annealed

at 20 °C (a), 100°C (b) and 150°C (c).
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Figure S15 Transfer and output characteristics of OTFT devices based on compound 3 annealed

at 100°C.
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Figure S17 (a) and (b) AFM images of annealed thin-films based on compound 3, (c) height

image of the reassembled ribbon.
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Figure S18 XRD of thin-films based on compounds 1 (a), 2 (b) and 3 (c) at different annealing

temperatures.
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