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Experiment Section

All reagents were purchased from Sigma-Aldrich and used without further purification. 1,4-diketo-
3,6-di(thiophene-2-yl)pyrrolo[3,4-c]pyrrole  (DPP)},  3,6-bis(5-bromothiophen-2-yl)-2,5-bis(2-
hexyldecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione  (C1C6C8-DPP-Br;)> and  3,6-bis(5-
bromothiophen-2-yl)-2,5-bis(4-decyltetradecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione
(C3C10C10-DPP-Br;)® were synthesized according to the methods previously reported,
respectively.

Synthesis of 1-Bromo-2-(2-(2-ethoxyethoxy)ethoxy)ethane (TEG-Br): Tri(ethylene glycol)
monoethyl ether (10.0 g, 56.1 mmol) and triphenylphosphine (9.5 g, 53 mmol) were dissolved in
50 mL of dichloromethane. The solution was cooled to 0 < with ice water bath. N-
bromosuccinimide (14.0 g, 53.3 mmol) was added to the solution in small fractions. The reaction
was kept overnight. Solvent was removed under vacuum and the mixture was taken up in hexanes
and filtered. Product was concentrated by removal and hexanes and purified using flash column
chromatography using hexanes-dichloromethane (3:1) as the eluent. Product was obtained as a
colourless oil (9.53 g, 39.5 mmol, 70.4%). *H NMR (400 MHz, CDCls) & 3.81 (t, J = 6.4 Hz, 2H),
3.69 —3.46 (m, 12H), 1.21 (t, J = 7.0 Hz, 3H). *C NMR (100 MHz, CDCls) & 71.11, 70.65, 70.51,
70.45, 69.72, 66.55, 30.19, 15.06. MS (ESI, M+Na") for CsH17BrNaOs: calc’d 263.0253 found
263.0257.

Synthesis of the monomers:
R-Br
K,COs

18-crown-6
DMF, 135 °C

R-DPP

S I A I O P
3

CeHi7 CioH24
C10H19-DPP c1C6C8-DPP C3C10C10-DPP TEG-DPP

R1Br, RzBr
K,CO, NBS
—_—
18-crown-6
DMF, 135 °C R2
R4-R,-DPP-Br,
R;-R,-DPP
CgH CH =
R;: 6H13 ’Lm/( 28~
C8H17 CeH
%/\( 6113
R2: ’L\,L‘/TEG CgH17
C1C6C8-TEG-DPP C10H19-C1C6C8-DPP
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General method for the synthesis of DPP derivatives: DPP (1.53 g, 5.1 mmol), potassium
carbonate (2.11 g, 15.3 mmol) and 18-crown-6 (60 mg, 0.23 mmol) were dissolved in anhydrous
N,N-dimethylformamide (30 mL) in an oven dried flask. The solution was stirred at 100 <C for 1
hour under nitrogen. The corresponding alkyl bromide (11.2 mmol) was added dropwise via a
syringe (For the asymmetric DPP derivatives, a 1:1 mixture of the corresponding alkyl bromides
was added). The solution was left stirring at 100 <C overnight. After cooling down to room
temperature, 100 mL of 1 M HCI was added and the mixture was extracted with hexanes or ethyl
acetate (3 < 50 mL). The organic layers were combined, washed with brine and dried over
magnesium sulfate. The solids were removed by filtration and solvents were removed in vacuo.
The derivatives were further purified as described below. The products were then reacted with N-
bromosuccinimide as reported to form the monomers*,

2,5-Di(dec-9-en-1-yl)-3,6-di(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (C10H19-
DPP): The obtained crude product was purified by column chromatography with hexanes:
dichloromethane (1:1 to 1:3) as the eluent (Rf~ 0.58 with hexanes : dichloromethane 1:1). Purple
solid was obtained from precipitation into methanol as the product (1.18 g, 40.1%). *H NMR (400
MHz, CDCls) 6 8.92 (d, J = 3.9 Hz, 2H), 7.63 (d, J = 5.0 Hz, 2H), 7.28 (t, J = 4.4 Hz, 2H), 5.80
(m, 2H), 4.95 (m, 4H), 4.06 (t, J = 7.9 Hz, 4H), 2.02 (m, 4H), 1.74 (m, 4H), 1.43 — 1.24 (m, 20H).
13C NMR (100 MHz, CDCls) 6 161.27, 139.92, 139.07, 135.15, 130.58, 129.66, 128.50, 114.05,
107.58, 42.10, 33.66, 29.83, 29.23, 29.07, 28.90, 28.76, 26.73. MS (ESI, M+H") for C34H4sN,0-S.:
calc’d 577.2917 found 577.2910.

2,5-Bis(2-(2-(2-ethoxyethoxy)ethoxy)ethyl)-3,6-di(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-
1,4(2H,5H)-dione (TEG-DPP): The crude product was purified by column chromatography with
dichloromethane: acetone (10:1 to 5:1) as the eluent (R ~ 0.19 with dichloromethane : acetone
10:1). Purple needle crystals were obtained from recrystallization from dichloromethane and
hexanes as the final product. (1.56 g, 49.1%) ‘*H NMR (300 MHz, CDCls) § 8.71 (d, J = 3.9 Hz,
2H), 7.58 (d, J = 5.0 Hz, 2H), 7.19 (dd, J, = 5.1 Hz, J, = 3.9 Hz, 2H), 4.20 (t, J = 6.2 Hz, 4H), 3.73
(t, J = 6.2 Hz, 4H), 3.68 — 3.43 (m, 20H), 1.12 (t, J = 7.0 Hz, 6H). **C NMR (100 MHz, CDCls) §
161.30, 140.20, 134.65, 130.72, 129.53, 128.27, 107.69, 70.59, 70.54, 70.37, 69.66, 68.78, 66.44,
41.71, 15.03. MS (ESI, M+Na") for C3oH4oN20sS;Na: calc 'd 643.2118 found 643.2138.

2-(2-(2-(2-Ethoxyethoxy)ethoxy)ethyl)-5-(2-hexyldecyl)-3,6-di(thiophen-2-yl)pyrrolo[3,4-
c]pyrrole-1,4(2H,5H)-dione (C1C6C8-TEG-DPP): The crude product was purified by column
chromatography with dichloromethane: acetone (10:1) as the eluent (Rf ~ 0.38). (24.6%) *H NMR
(400 MHz, CDCls) & 8.81 (d, J = 4.0 Hz, 1H), 8.78 (d, J = 3.9 Hz, 1H), 7.61 (m, 2H), 7.24 (m, 2H),
4.27 (t, J = 6.4 Hz, 2H), 3.99 (d, J = 7.7 Hz, 2H), 3.78 (t, J = 6.3 Hz, 2H), 3.68 - 3.42 (m, 10H),
1.87 (m, 1H), 1.31 - 1.12 (m, 27H), 0.83 (m, 6H). *C NMR (100 MHz, CDCl3) § 161.63, 161.35,
140.55, 139.99, 135.03, 134.71, 130.56, 130.51, 129.64, 129.63, 128.31, 128.27, 107.94, 107.62,
70.61, 70.43, 69.70, 68.85, 66.49, 46.04, 41.72, 37.61, 31.76, 31.65, 31.02, 29.88, 29.55, 29.38,
29.16, 26.04, 22.52, 15.04, 13.99. MS (ESI, M+H") for C3sHs;N20sS;: calc’d 685.3709 found
685.3705.

2-(Dec-9-en-1-yl)-5-(2-hexyldecyl)-3,6-di(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-

dione (C10H19-C1C6C8-DPP): The product was purified with the same method of CL10H19-DPP
(Rs ~ 0.72 for hexanes : dichloromethane 1:1). *H NMR (400 MHz, CDCls) § 8.95 (dd, J = 4.0, 0.8
MHz, 1H), 8.85 (dd, J = 4.0, 0.8 MHz, 1H), 7.67 — 7.59 (m, 2H), 7.32 — 7.23 (m, 2H), 5.80 (m,
1H), 5.03 — 4.88 (m, 2H), 4.07 (t, J = 7.8 Hz, 2H), 4.01 (d, J = 7.7 Hz, 2H), 2.03 (m, 2H), 1.89 (m,
1H), 1.75 (m, 2H), 1.48 — 1.10 (m, 34H), 0.84 (m, 6H). *C NMR (100 MHz, CDCls) & 161.64,
161.27, 140.27, 139.96, 139.06, 135.28, 134.97, 130.50, 130.41, 129.74, 129.68, 128.53, 128.26,
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114.05, 107.96, 107.47, 46.09, 42.12, 37.63, 33.67, 31.77, 31.66, 31.07, 29.87, 29.56, 29.38, 29.18,
29.07, 28.77, 26.75, 26.08, 22.54, 14.00. MS (ESI, M+H") for CsoHsoN20-S;: calc’d 663.4012
found 663.4019.

3,6-Bis(5-bromothiophen-2-yl)-2,5-bis(2-(2-(2-ethoxyethoxy)ethoxy)ethyl)pyrrolo[3,4-
c]pyrrole-1,4(2H,5H)-dione (TEG-DPP-Bry): The product was purified by column
chromatography with dichloromethane: acetone (20:1 to 10:1) as the eluent (Rf ~ 0.40 for
dichloromethane : acetone 10:1, 37%). *H NMR (400 MHz, CDCls) § 8.49 (d, J = 4.2 Hz, 2H),
7.21 (d, J = 4.1 Hz, 2H), 4.17 (t, J = 4.5 Hz, 4H), 3.77 (t, J = 4.5 Hz, 4H), 3.64 — 3.47 (m, 20H),
1.19 (t, J = 5.1 Hz, 6H). *C NMR (100 MHz, CDCls) & 160.99, 139.26, 134.75, 131.25, 130.99,
119.23, 107.81, 70.76, 70.70, 70.50, 69.80, 68.92, 66.62, 42.28, 15.28. MS (ESI, M+H") for
C3oH39BraN,OgS5: calc’d 777.0509 found 777.0520.

3,6-Bis(5-bromothiophen-2-yl)-2-(2-(2-(2-ethoxyethoxy)ethoxy)ethyl)-5-(2-
hexyldecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (C1C6C8-TEG-DPP-Br;): The product
was purified by the same method of TEG-DPP-Br; (Rt ~ 0.78 in dichloromethane : acetone 10:1,
24.6%). 'H NMR (400 MHz, CHCls) § 8.57 (d, J = 4.2 Hz, 1H), 8.52 (d, J = 4.2 Hz, 1H), 7.21 (d,
J=4.4Hz,1H), 7.19 (d, J = 4.4 Hz, 1H), 4.17 (t, J = 6.0 Hz, 2H), 3.90 (d, J = 7.7 Hz, 2H), 3.77 (t,
J=6.0 Hz, 2H), 3.65 — 3.43 (m, 12H), 1.85 (m, 1H), 1.27 — 1.16 (m, 25H), 0.85 (m, 6H). *C NMR
(100 MHz, CDCls) 6 161.30, 161.07, 139.48, 139.12, 135.12, 134.79, 131.29, 131.05, 131.00,
119.04, 108.01, 107.72, 70.69, 70.63, 70.44, 69.72, 68.86, 66.52, 46.17, 42.12, 37.66, 31.77, 31.66,
31.01, 29.87, 29.55, 29.40, 29.17, 26.03, 22.56, 15.05, 14.01. MS (ESI, M+H") for
C3sHs55BroN2OsS5: calc’d 841.1914 found 841.1928.

O-siMe
O‘S\i\ 3

(CH2)10

| Me3Si”

. N
Me3S| / '
0-SiH Karstedt's Catalys’i
* O-SiMe;
Toluene,50 °C
RI
/(CH2)10\\ "O\SiMe
R g (CH2)s 2 R: S ’ Si-DPP
O~SiMes
%ln/\l/CGH13 %/\/CBH‘]?)
R: R Si-C1C6C8-DPP
CgH17 CgHy7

2,5-Bis(10-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)decyl)-3,6-di(thiophen-2-yl)pyrrolo[3,4-
c]pyrrole-1,4(2H,5H)-dione (Si-DPP): The DPP derivatives with siloxane-terminated side chains
were synthesized based on the procedure previously reported (94.0%).> ® *H NMR (400 MHz,
CDCls) 5 8.93 (d, J = 3.9 Hz, 2H), 7.62 (d, J = 5.1 Hz, 2H), 7.28 — 7.25 (m, 2H), 4.05 (t, J = 8.0
Hz, 4H), 1.72 (m, 4H), 1.45 — 1.18 (m, 28H), 0.43 (t, J = 7.9 Hz, 4H), 0.03 (s, 36H), -0.01 (s, 6H).
3C NMR (100 MHz, CDCl3) § 161.19, 139.85, 135.17, 130.51, 129.67, 128.47, 107.55, 42.11,
33.13, 29.86, 29.48, 29.42, 29.24, 29.17, 26.80, 22.96, 17.52, 1.77, -0.36. MS (ESI, M+H") for
CasHg9N206S,Sis: calc’d 1021.4772 found 1021.4778.
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2-(10-(1,1,1,3,5,5,5-Heptamethyltrisiloxan-3-yl)decyl)-5-(2-hexyldecyl)-3,6-di(thiophen-2-

ylhpyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (Si-C1C6C8-DPP): Product was obtained as purple
solid (76.1%). 'H NMR (400 MHz, CDCl3) & 8.95 (d, J = 3.9 Hz, 1H), 8.86 (d, J = 3.9 Hz, 1H),
7.60 (m, 2H), 7.24 (m, 2H), 4.04 (t, J = 8.0 Hz, 2H), 3.99 (d, J = 7.7 Hz, 2H), 1.88 (m, 1H), 1.74
(m, 2H), 1.40 (m, 2H), 1.30 — 1.16 (m, 36H), 0.83 (m, 6H), 0.44 (t, J = 8.0 Hz, 2H), 0.08 (s, 18H),
-0.01 (s, 3H). *°C NMR (100 MHz, CDCls) § 161.55, 161.17, 140.17, 139.89, 135.30, 135.01,
130.45, 130.35, 129.74, 129.67, 128.48, 128.22, 107.91, 107.42, 46.06, 42.12, 37.61, 33.13, 31.77,
31.66, 31.05, 29.87, 29.57, 29.48, 29.42, 29.38, 29.25, 29.18, 26.81, 26.07, 22.97, 22.55, 22.53,
17.52, 14.01, 1.77, -0.35. MS (ES|, M+H+) for C47Hs1N204S,Si3: calc’d 885.4940 found 885.4937.

3,6-Bis(5-bromothiophen-2-yl)-2,5-bis(10-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-

yldecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (Si-DPP-Bry): (Rt ~ 0.80 for hexanes :
dichloromethane 1:1, 48%). *H NMR (400 MHz, CDCls) § 8.67 (d, J = 4.2 Hz, 2H), 7.22 (d, J =
4.2 Hz, 2H), 3.97 (t, J = 7.9 Hz, 4H), 1.69 (q, J = 8.0, 7.6 Hz, 4H), 1.40 — 1.26 (m, 28H), 0.44 (t, J
=7.6 Hz, 4H), 0.08 (s, 36H), -0.01 (s, 6H). *C NMR (100 MHz, CDCl3) 5 160.89, 138.85, 135.25,
131.52,131.01, 119.02, 107.67, 42.19, 33.14, 29.88, 29.43, 29.25, 29.13, 26.76, 22.97, 17.53, 1.77,
-0.37. MS (ESI, M+H") for C4gHg7Br2N,0sS.Sie: calc’d 1177.2982 found 1177.2977.

3,6-bis(5-bromothiophen-2-yl)-2-(10-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)decyl)-5-(2-
hexyldecyl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (Si-C1C6C8-DPP-Bry): (Rf ~ 0.86 in
hexanes : dichloromethane 1:1, 34.4%). *"H NMR (400 MHz, CDCls) § 8.69 (d, J = 4.2 Hz, 1H),
8.60 (d, J = 4.2 Hz, 1H), 7.22 (m, 2H), 3.97 (t, J = 8.0 Hz, 2H), 3.91 (d, J = 7.8 Hz, 2H), 1.85 (m,
1H), 1.71 (m, 2H), 1.38 — 1.17 (m, 38H), 0.85 (m, 6H), 0.43 (t, J = 7.6 Hz, 2H), 0.08 (s, 18H), -
0.01 (s, 3H). *C NMR (100 MHz, CDCl3) § 161.26, 160.89, 139.17, 138.95, 135.38, 135.08, 131.55,
131.29, 131.08, 130.99, 119.01, 118.88, 108.02, 107.53, 46.20, 42.20, 37.65, 33.15, 31.78, 31.66,
31.04, 29.86, 29.54, 29.43, 29.39, 29.26, 29.17, 29.13, 26.77, 26.04, 22.98, 22.57, 22.53, 17.53,
14.01, 1.77, -0.36. MS (ESI, M+H") for C47H79Br2N204S;Sis: calc’d 1041.3156 found 1041.3170.

S5

9Z0Z 4890100 82 U0 J8sn AINN INAYN A9 /100 1S” ¥SE 1L 0d.ew/3pd/08y6,.9Ausws|ddns-ajoie/xqowew/B10 soe sqnd woy papeojumoq



8

3.6

3.4
3.2
3.0
2.8

2.6

2.4

2

2.0

Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

=17
=16
5

=14

=13

=10

-1

£10go
£

C10H19-DPP. 1. fid

QNP prol

€DC13,

Hl standard parameters,

€9

e N

vo'v
wo.qw
80’

06t
mm.wV
96V T
00's ™
vLS ¢}
9L's \
LS

8L

6L'S

08's

18'G

z8's

€8'S

s8's

9T’ L
LZL

168~
z6'8~

/]

J

Tm.om
Fezv

Foee

Foov

Fiee

Fret

Fisz

Fost

Fos't

6.

7.0

5

9.

€92
9,82 /
0682
1062
€c6C
€8°6C

99°ee \

oLey —

€10a0 09792

£1000 vziLL 7
o

\

(ppm)

f1

85701 —

SOvLL —

0S'821L ~_
99’621 —
8s0eL

SLseL
LO'6EL AN
26'6EL ~

QNP probe.

€bC13;

L fid

L2191 —

2
€13 standard parameters,

C10H19-DPP,

110

120

70

(ppm)

f1

S6



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

0 o o ° © ° ° © o © o 0 ° o © © © o
< < It I < < o o o = : EY ~ © I 8
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
280
€80 66'€l —
5807 T
180 ssze
[ mo.mm/
ST L~ = mﬁmw/
9Tl 6£°62
8T’ L9 95°62
6zLd - - 0662 ~&
OQH 09'L 2008 7
68'L mm.rm\
om._W f = oLt o 1018
z6'L [ 2928 —
ooy —
©
. =}
007~ R
200~ f JW 00% "< €10ad 0992
£1000 €2°LL
©
r<
m.
LSz
P
o 9 o,
b [ b
o J0L— o
% e £8'201 %
<
o
[
; 3
g ° 2 Lz'8TL N
2 [ £ er62L~
N . veoeL
21080 92'L - S z
m v 5 Fesz ® e0geL —
2L o .
RANTIAN ez
= _ o
S 201> J p— g teovt
i ° z
i LS s
H @ 3
g g
< g < £
° 8 h]
=@ - oa
-2 LY o=
2 & @ g
%3 o
g - 2 eotoL —
m i it J B 6LZ| o m ’
So18e r¢ =2
o=z (SI®)

140

150

(ppm)

f1

S7



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

< o o o o < B
2 g 2 g g g o o o o o s o o s S « - & °
g = 2 B s S 2 2 2 2 2 g 2 5] 2 B 7 B 2 B e > © - © @ < - B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0011 g | e
szLL B
o Fees 1
16E°€ £0'GL
PLE ©
gev°e Fo
Lov°E 1
[RTE
IR -
6L1°¢ e
€81 ‘
$05°€
oL5°¢ |
sise | |
615°¢ o To—
czet L2y
ogs'e
vese o -
ges'e L2
8vse
v15°E
185°€ B .
G85°E 3 - L .
mp— == vos[ e
20L°€ ~ .
zre T €y 99'69
8v.€ ° 2£°0L I
v8LY [~ vm.o\.W
SNHQW — E oot 6502
Bm.q\ E1000 92792
seey | © E1D0 80°/Z
< _El0aooviis
°
Loc
©
Fu
o i
Fo 69°01
0
ro
S.17L < 2,
. o S lz8TL~
8L & eg6zL —7 —
z6LL S~ F o0z o el S
0z s/ = z erogl
£1000 09z~ © J; sover - M
02572~ s b
985 L+ ™ F oo 2 ozovL—
5]
N I
° 1
3 8
<
E
®
£
T ®
e B
[@ o E
—~ lore~ . YTy o
ok |pzet '~ Fvel 1 £ oglol
2 e [op
55 o &%
g3 Fe oge
B e (=N

110

70

(ppm)

f1

S8



.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

40

=30

=20

Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

soc

00t
20
S0
207 ~¥
60~
167
16
16
€67
€67
v6'r
96t
96t
00's
10'g
5.5
115
105
8.5
625
18'S
28's
28's
£8's
s8's
sz
£10a0 922
i
122
prAVA
8z'L

S oS

i

627
0g'L
192
9L
€9°L
€9°L
Y9 L
9L

CDC13, QNP probe.

fid

1.

) PR P r R G P Al

Hl standard parameters,
It}
@©
©

C1C6CBC10H20DP.

-

Tsg9
T;m

TFN.N
Fizy
Feoz

Loe
oLz

Fie

Wmm.o

Fuee

Fos'L

260
Eg60

2.

o

4.

i

5

0

7.

8.0

EIDAD 65792

EIDAD €T7LL

(ppm)

f1

19 20L ~
96201~

SoOvLL —

9z'8zh
£5'821
89'621
vm.mwr/
L0EL
0g°0Ek
16FEL
8T'SEL ~
90°6EL \_
96'6EL —
szov

CDC13, QNP probe.

2. fid

ZeL~
voioL

C13 standard parameters,

C1C6C8C10H20DP.

CHy

100

110

120

130

140

160

(ppm)

f1

S9



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

o © ° ° 0 ° o o 0 ° o ° o bt -
= < © Iy < < B B o B = - S T = = o © o~
1 1 1 1 1 1 1 1 1 1 1 1 1 1 w 1 1 1 1 1
re
£8°0
v8'0
9807 — Ever |
gee [~ 66°€L
ezl
szt Teor A
R.v\ 1522
8L | 7092
OaH 161 — = 8162
. 6£'62
ve'L .
bet vS'62
8L -F Y Feoz| o 1862
mw.v\ Fo 90'LE
. so'Le
pe R.SN
o v9'2e —
o
zzor —
°
©
16E~ .
~ 4 .
z66 Foov | °
<
EIO00 65'92
LS eoaoezzs
Yo
&
= Kl
© 5}
o P
Fa
P
Fe
° 167201 —
[
O )
©° T
o’ 1=} - — O
® L s8'8LL et
; g
o 2
2 S
S o 2
) S =
g kel £ soel
% ez Ny N - Frre F e
£10Q0 922 <5 BL'SEL
il L@ T 6Z'6EL~
2 N =}
g o
8
] I
M o
- 8 o w3
=3 LS 2%
E ) ee) = E
. E .8
= F o f
LR P
o g o &
Pl S
& i
° @ E
&8 Fo &S
EETY RN _ . ST szieL—
o 5 zog” h Fore TS
82 3%
g% 3
S - B2
o= L2 oo

(ppm)

f1

S10



=90

I
%
I

Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

Las

L a0

0 ° © o

o ©

L15

(e
ovi >
7

(oAl

OdH €197} —

£8v'E
105°€
8LG'E
825°E
6£5°E
195°€
vi5°€
985°€
965°E
0z9°e &
652°€~\
vLLET
68L°¢
sSLy
otéw
g8l

el

s
<

=

=

o

z

&
S0z
ZoelzLy
10 0922 7
3

<

Z

i

5 s8ve~
© 96v'8

TEG-DPP-Br2. 1. fid

I

1,@ .

Freel

F16'€

Foov

——

Fe6'L

80

i

0

0

<

(ppm)

1

° o o
S S ° o ° o ° o ° o ° 3
2 3 13 S 3 S S S S S S 2
= = & @ = 5] B - @ Q = |
L I I L I I I I L L I
82'SL —
8zey —

z9'99
26 mm/
ow.mm/
08'04 %
0204
f.on\
21000 029/
DA €122

21000 §5° 24

18 L0L —

€26k —

66°0€L ~-
STLEL “
SLYEL

9Z6EL

66091 —

C€DC13.

o
hd
&
o
5
T

€13 standard parameters,

-20

10

30 20 10

40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60
(ppm)

220

1

S11



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

9 < 9 < 9 < 9 < © < 9 < s ° © ° © ° 0 ° 0
8 3 < < ] 3 o o = = S 3 7 2 < 2 £ S Q ] ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
£8°0 Loyl 7
vw.oH/ . S0'GL
ww.ow R Fees - 952z
1870 o €0'92
oLt t.mw/
w:“ Tﬁa« or'62
Lz S5'6C
sTh ) 1862~k
1z Fe 10'Le —
OaH 22 b~ mm._m\
v8'L\ 1€
8L \ Feso | 99'.8 —
18°1 LS
o
ove] zizy —
Lye
6v'€ - L9y —
Ls°e | | =
25°€ o
£5°€ |
95°€
15°€ =
85°€ e
09°€
29'ey 25'99
€9°€ 9889 /
$9°€ L NN%/
92°€ / TN.NF B vr 0L
PR mm.onW.
628~k ~ Frez 69°0L
68'€ ~ Fo00z | o E100D 1992
16'¢ r<
w”.wV < o) EIOQD ¥Z'LL
6Lt
© 2
£ ~
o & =
~ LS
. £ s
/|/ —
© [T}
‘/I = L
&
zLL0L~
= L0801 7~
= LS
<
-
$0'6LL —
: g
£ 3 g )
2 b £
a g 00LEL
= ° mmo.:&\
g mEW M ’ 6z LEL
. 0z D 62vEL T
m 071 ~ —= FeeL mﬁ.mmr\
3 FNN\ ozereet
1000 922 [ 4 8P6EL
= < g
L =g
o0 IR
Eolhy & E
<5 oS
Nk o o ®
a8 e S 2o
&l O]
[=NEs w ®©
g8 52
S5 's® e 9QF
2 258 L - €60 F; G aiotor
S 95’8 7 N T 10'L < < ogloL
3] 158 00

T
100

110

(ppm)

f1

512



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

° < - & o S
= 2 > © ~ © P « = ™ - 7 e = @ B = e - © - © - - - o
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9g'0- 7
Lok
. -
L0°0= N — - 1661
800 0°9¢
zvo
vq.oW ~ - Feevr|
90 S
zs L —
9622
szl Le 08'92
7z F/ - 1162 /
oe'L vz6T
N / = me.mm zv'6z
v L2 8162
6L~ B 98'62
e AN = Forey aec/
m:\ -
szt Foi
o ey —
©
o
o
©
- o
AN /J — W epf<  £1000 1991
s0v7 L E1000 €694
£E0a0 szl
® L=
£ 3 g
g o4 ENo F
%I/||o i o) LS A\ \/
/ ° »
Jd M ) ®
% @ — o K
d \/o S \ £
I [ -
Yo ? 53 ° AN
I\ 4\ rr
F r ° S5°L0L —
ro
P
ro
L s
2 -
: s i
3 [~ 19821 ~_
. <
g STl . Z 19621 —
21080 97'L - s0g 1sost 7
s 8L © <
el Fe 2 s1ser—
g i / = W 907 8
8
- seeeL —
I - ¢
g [ 2
2 ]
% ]
] £
2 © &
S & Fo o
) =3
L] -
-3 o E
£5 28> f - Txb -
Ty o8 3 & ?eLer—
®
ok 53

T
140

T
160

(ppm)

f1

513



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

° 0 o 0 ° 0 o 0 o 0 o 0 ° 0 o 0 ° i - - - o s - .
5 : : ; 3 : o = K B S 7 < ES ES B -
i i i < < 9 1 1 1 5 1 5 I I h | | I I I I h I h
100 o m
800 L GE or — =
Nv.o/ R
6z |-
. — S
. Fe0s1
%0
180
€80 N _ Eeez| ®
ve0 s LOvL— w
ks 25 LL—
o — = Flee| £52e
szl LS ss'ze
g L6227 =
e e 2092 —
: z'9e
6¢ r/m _ ’ Leoz =
L~ ~ = Feaze| v 8162 7] - —
N “
o 5Z°6Z -]
[ARNE oz 8€°6Z | Wy
L N _ Fzur| o zvez
B / - ] ‘\
vt Fa 8v'6C
vy o g _
g et i
e - so'ie r -
F mm.i
Lr1e]
eLee
- 19°2¢
Fo z1zy
909y~
wm.m% R
ooy —— €22 £10a0 b99L
0v—F AN c% bez | ¥ 3
wo.v\ Ze10a0 8z /L mo
oo n o~
L9z
5 Z .
£\ 1 5
v £\ ®
C\ /.&\ < O —5—0 |\C
e m\ 3 n\ /s
= E n\
N §
gl 1=} /I wa —
ﬁ\ /c RS [e] e —0
S| I\ =~ o
== oL P _
° 16°20L e
~ [<©
S
= I [ @ .
; < 3 zeszL ~ >
- = S er8zL
S eTeL = L9621 _—
S yzL L2 Z viecl ——
z vet = < geoel E:
& gzs . & SPOEL W
5 STL ~ Fgee 2 Loser~,
£10g0|9z'L L@ S oesel
€ eoe ~ =60z | ; 68°6EL
g 994 = L0k
492 8
=3 o =
.,m m [ = M
ey 5 g
£2 5%
E w
e - Fo 1%
© 5688 B 5
2 E ove S 3
S5 %8 (4 oz~ =
- s68 _ 7 3
o . \ og'L © gg519L 7
I ommV N Z v L s Zssio
woz

110

140

150

(ppm)

f1

S14



Si-DPP-Br2. 1. fid £

Q
Hl standard parameters, CD813, QNP probe.
o

@® N
© ©

7.26

722

®
N
~

¥ N

1,57 HDO

1,72
1,70
1,69
1,67
1,40
1,38
1,26
0,46
0,44
0,42
0.0

~-0.01

T
B

s
Y

.
T

1.83 1
1.88 1

=l

3.851

o
©
)
©
o
)
o

Si-DPP-Br2. 2. fid
C13 standard parameters, CDCI3, QNP prob
0

w oA
% & B3

—160.89
138,

T
s

7.0 6. F

o.
o
g

107

36.2
— 7 ®6.28
T
|
=)

o
e
o
o

97
153

22,
—17

1
=01 37

T
160 150 140 130 120

515

.0

9Z0Z 4890100 82 U0 J8sn AINN INAYN A9 /100 1S” ¥SE 1L 0d.ew/3pd/08y6,.9Ausws|ddns-ajoie/xqowew/B10 soe sqnd woy papeojumoq



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

< 9 < ¥ 2 2 ° 2 b ® 8 -~ o © @ = © © ¥ @ o S -
< 3 o o o - - S S § 8 5 § 2 2 = g 19 =z z =7 2 0 o a = o T
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Py
S.vj/ E—————— | g
10°0- ~ — eze | eert
S €522
VY 1522 1
. 86722 | °
zvo Le
o> N - Foiz | © ¥0'9Z
60 s £1°62
vw.o/. |
. . 9262
wm.m\ ™ r Feve| mm.mmé
iy M= £v62
FARS 562
A Tm.wm 9862
6L’ © vole
= | \ —
OQH 25t — - om.FmV.
89'L “F / = zzz 8LLe
oLt / _ . siee
oL %0 o cole —
eLL “ oz —
sgL
0z'or —
o
©
om.m%
z6e N = - 0| o
s6'c— N & == 8z'z | = . E10QD 6592
- <2
Em\ 2 (oUoTET==
66 5 ]
~ ZE10ap €222
o =
r<
o = 4
o
o
c=- Fo =
_— _—
o i £ £
S O M c/ cna =
/ = H—0O
»— £5L01 ~
n\ ~ o zo80L nA
Fo z _
o \_ .
o ) %¥/ ‘n\/ﬁ
T
%\/l\m\/m.u © | es8LL d
Fi Fo S o6LL B3
FRR :
2 © 2
2 o
o . ° £ 66°0¢L
z WMMW e ® goieL
Y ) - . < 6z il
o g N = Fiee S soiel
g ees g
- © g mo.mnr\
51080 92°L Fo ~ eesel
é 5 96 mmr\u
< m s m L1°6€L
aE LS £ =
e R
. L
o & 5
i3 . i
4.5 658 LS d<
£ E o098 \ - Fego|® I E
Z o 698 \ = EsgoL 2" 6809k~
noa W® - =ezioL
GE ° Bo

(ppm)

f1

S16



Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

> . o & o w o w© o w o w o w o w o 9 o © s © o © - © o
b o~ ~ S < 3 06 < < ) 0 o o - - S 5 < ) Ed N o — — 5] =]
L L L L L L L L L L L L L L L L L L L L L L L L L
\L -
Mo
o
[M o
. K
I
© 0
(S} r< &
V\/ &
P4 —
= o o
I I
S$°
o /\/
Lo (S NG}
[
o
[
M=
°
M
5 o
o Mo
. <
N by
8 5
< L= 3
B s °
T o
& £
g 5
2 ;
i e 2
5 Fs =

9.0

(ppm)

S17



168-TEG-DPP-C5. 1. fid

£1 (ppm)

Si-DPP-C5. 1. fid
HI standard parameters, CDC13, QNP probe.

T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

£1 (ppm)

518

0.

22

k21

=20

k19

[

L 0.2

9Z0Z 4890100 82 U0 J8sn AINN INAYN A9 /100 1S” ¥SE 1L 0d.ew/3pd/08y6,.9Ausws|ddns-ajoie/xqowew/B10 soe sqnd woy papeojumoq



12

=10

Downloaded from pubs.acs.org/mamobx/article-supplement/679480/pdf/ma7b01354_si_001/ by PURDUE UNIV user on 28 October 2026

6
:
j
(l)

C5. 1. fid

standard parameters,

SiC1C6C8DPP

"1

QNP probe.

CDC13,

5
(ppm)

f1

519



100

80

60

Mass %

40

Figure S1. Thermogravimetric analysis (TGA) results of the matrix polymers (10 <C/min under

nitrogen atmosphere)

..|"'....|"'...
100 200

T |"'. —
300

Temperature (°C)

S20

400 500 600

T |"'. —
700

T |"' 1
800

20

] Lo

C1C6C8-DPP-C5
TEG-DPP-C5
C1C6C8-TEG-DPP-C5
Si-DPP-C5

Si-C1C6C8-DPP-C5

9Z0Z 4890100 82 U0 J8sn AINN INAYN A9 /100 1S” ¥SE 1L 0d.ew/3pd/08y6,.9Ausws|ddns-ajoie/xqowew/B10 soe sqnd woy papeojumoq



Sample: C1C6C8-TEG-DPP-C5
Size: 4.6000 mg
Method: DPP-Standard

DSC

File: C:...\C1C6C8-TEG-DPP-C5.sav
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Sample: TEG-DPP-C5
Size: 3.9000 mg DSC
Method: DPP-Standard

File: C:..\TEG-DPP-C5\TEG-DPP-C5.sav
Operator: ZXK

Run Date: 13-Nov-2015 18:12
Instrument: DSC Q2000 V24.11 Build 124
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Sample: Si-DPP-C5 File: C:...\Si-DPP-C5\Si-DPP-C5.sav

Size: 2.5000 mg DSC Operator: ZXK
Method: DPP-Standard Run Date: 09-Feb-2016 12:58
Instrument: DSC Q2000 V24.11 Build 124
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Figure S2 DSC thermograms of DPP polymers with different side chains. Exotherm up
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Table S1. Mobilities of matrix polymers annealed at different temperatures

Melting . Average mobility om’IVs
Polymer point Processing at different annealing temperatures
oC method
80 °C 120 °C 160 °C 180 °C
C1C6C8-TEG- 10mg/mL, spin
DPP-C5 105 coating, 1500r.p.m. 5.4E-4 3.6E-4
Si-C1C6C8- 10mg/mL, spin
DPP-C5 114 coating, 1500r.p.m. 2.5E-3 2.3E-3
C1C6C8-DPP- 10mg/mL, spin
C5 118 coating, 1500r.p.m. 2.3E-3 14E-3
C3C10C10- 10mg/mL, spin
DPP-C5 131 coating, 1500r.p.m. 3.7E-3 4.2E-3 3.6E-3
TEG-DPP-C5 149 Smg/mL, spin 8.6E-5 1.9E-4 1.0E-5
coating, 1500r.p.m.
Si-DPP-C5 168 Smg/mL, spin 2.1E-3 25E-3 2.8E-3 2.0E-3
coating, 1500r.p.m.
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Figure S3. Typical output and transfer curves of the pure polymers.
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Figure S4. Typical output and transfer curves of the ¢c-SPBs with 5 wt% of DPP-CO.
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Figure S5. The AFM images of pure polymer films. The images were recorded as cast.
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Figure S6. The AFM images of pure polymer films after annealed.
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Figure S7. The AFM images of c-SPB films with 5 wt% of DPP-CO. The images were recorded
as cast.
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Figure S8 The AFM images of c-SPB films with 5 wt% of DPP-CO after annealed.
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Figure S9 GIXRD images for pure matrix polymer with different side chains.

C1C6C8-TEG-DPP-C5 C1C6C8-Si-DPP-C5 C1C6C8-DPP-C5
[ ]
' T
2 -;f(A";‘ 05 0 2 _15“’(_;“)_0.5 0 2 -; YS(A“'; 05 0
C3C10C10-DPP-C5 TEG-DPP-C5 Si-DPP-C5

q (A"

2 15 4 05 0 2 45 4 05 0 2 45 4 05 0
-1 =1 -1
q, (A" qy(A ) qv(A )

Figure S10 GIXRD images for c-SPBs with 5 wt% C3C10C10-DPP-CO.
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UPS measurement: UPS measurements were performed in a PHI 5600 UHV system containing
an 11-inch diameter hemispherical electron energy analyzer with a multichannel plate detector.
UPS measurements were performed using the Excitech H Lyman-o photon source (E-LUX™121)
coupled with a 90 <ellipsoidal mirror (E-LUX™ EEM Optical Module). Samples were negatively
biased (=5 V) during UPS measurements and the pass energy was 5 eV. With the exception of the
beam path environment experiments, all UPS measurements were carried out with a dry house
nitrogen purge of the beam path at 8 Torr. For details, please refer to Boehm, A. M.; Wieser, J.;

Butrouna, K.; Graham, K. R. Org. Electron. 2017, 41, 9.
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