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[AZd 1]
trimethyl(5-((5-(trimethylstannyl)selenophen-2-yl)ethynyl)thiophen-2-yl)stannane] &4

2-(selenophen-2-vlethynyl)thiophene®] A=

Se |

- I

\ - » S _EFF sl
FA{FFh;yy Cal A\ N/
diisopropylanine toluens

R\\

2 AZFAZ 500 mL A 52 ovl"g Z8k~3Fe|  2-iodoselenophene  (3.56 g, 0.0138 mol)I} 2-
ethynylthiophene (1.00 g, 0.0092 mol), Pd(PPhs), (0.213 g, 0.0001842 mol), Cul (0.13 g, 0.000693 mol),

=T}, triethylamine (5 mL)S %3] droppingdlal the-< 90 CE 17N 7 WA
g3, FZE(cellite)d] A2 etherZ FE3L F715E 10% HC1F &
3 AA FE7NE ALEEte] &vlE A ASIGITE. nHexane &WlE A1E3le] A¥ A=

A 3hetE, 1.1 g(50.4%)S AUt

23 toluene (20 mL) ©
Atk ALow L= 4
S MgSO= AFXA &

it
P
Q2 7
N

nEage R e &

=]

1H—NMR (300 MHz, CD,Cly): & 7.70-7.68 (d, 1H), 7.57-7.54 (d, 2H), 7.17-7.13 (d, 2H), 7.10-7.08 (d,
1H);

EI, MS m/z (%): 237.9 (100, M+)
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[0101]

[0102]
[0103]

[0104]

[0105]
[0106]
[0107]

[0108]

[0109]
[0110]

[0111]

[0112]

S55461 10-1513883

trimethyl(5-((5-(trimethylstannyl)selenophen-2-y1)ethynyl)thiophen-2-yl)stannane®] A%

n-Bul.i \ I \ ‘/
/ trimethyltin chloride 7
— 7\ - : Sn S _; Se Sn
S — Se 4 \
THF \ /
\ N/
2 AZAIZ] 100 mL A vlet Z2} 230 2-(selenophen-2-ylethynyl)thiophene (1.0 g, 0.0042 mol)Z
Y3 THF (30 ml) o 59tk £x=8 -78'C= %#1 mBuLi (2.5 M in hexane, 3.86 mL, 0.0096 mol)S 3
Al

8] A7kstal, Ax 715 stellAl 1 AIZE ¢ wWkek O ALoR RLEE S8 1A wHkA AT Al thA
LEE -78CE Y3 trimethyltin chloride ( 1.93 g, 0.0096 mol) <& 24245] A 7Vell gl Ao A 24 HE
b R, dE=ell 3L, Ether2 FE8 77158 =2 Aol v NgS0,2 A=A F 344 &
715 AHgEte] A oA gvlE AASAT. Et-0H (Ethyl alcohol)& o] -&3te] A|AHsta e =

o] AAFEE, 0.9 2(38.07%)& LAt

1H—NMR (300 MHz, CDCly): & 7.57-7.54 (d, 2H), 7.27-7.15, 2H),0.53-0.32 (m, 18 H);

EI, MS m/z (%): 562.7 (100, M+)

[AZd] 2] 15-(bromomethyl)hentriacontane A%

2-tetradecyloctadecan-1-019] A%

Ni powder

KOH 270°c

Pressure

OH
OH

ZE AZAIZ 500 mL A 52 vle Z8}~ 39 hexadecan-1-ol  (50.0 g, 0.1032 mol)E Y KOH (0.32 g,
0.0057mol), Ni powder 0.0625g, 1.0645 mmol)S ¥Wil, =%=Z 270 = edx a1 A 7)F shoA 1 A
7b Zob wwdl ¥ waZRak(simple distillation)S ©]&&] 270°Coll A 4471
o= 2 MC(HE RS2 ol E)R 253 F7|5E BZ o
Abgsled EulE AASNY. 1 —T—F AY SHIAE ol&3x =
tetradecyloctadecan-1-0l1& 34 g & 70.62%FS5E % A},

1H—NMR (300 MHz, CDCls): & 4.86-4.85 (s, 1 H), 3.67-3.53 (m, 2 H), 1.58-155 (d, 1 H), 1.28-1.21 (m, 56
H), 0.91-0.87 (t, 6H)

EI, MS m/z (%): 466.8 (100, M+)
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[0113]

[0114]
[0115]

[0116]

[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

[0124]

15-(bromomethyl)hentriacontane®] A%

TPP, Br,
—b
mMc

OH Br

2 AZAZ 500 mL At 52 vle Z8k2~ 30 Triphenylphosphine (17.9 g, 0.06544 mol)<S MColl ¥ i1
Fi 108 %E wkskglch. o17]e) e
3L 16A1%F aRkeRgiTh. MCE FE3ka
o E A AsE Y. Hexanel & &
EAS 32 TUVE AMEEte] &

22

.56 g, 78% o] FEEE fé‘ziv}.

=

o] & F &5 0CZ Y33 Bromine (10.5 g. 0.06544 mol) & %7}
9] 2-tetradecyloctadecan-1-ol (25.5 g, 0.05462 mol)< %
F715S B2 HoJE oS MgSO,E AXAIZ & 3d2] Fu7]E ALSS

HolA FEAZAR Ay Fdito R HojFUTt. it ol
A AT nlexane §vE AlE3le] AY AZvlEI9E 2 F

'H-NVR (300 MHz, CDCly): & 3.67-3.53 (m, 2 H), 1.58-155 (d, 1 H), 1.28-1.21 (m, 56 H), 0.91-0.87 (t,
6H)

EI, MS m/z (%): 529.7 (100, M+)

(Aol 1]

2.5-bis(2-tetradecyloctadecyl)-3,6-di(thiophen-2-y1)pyrrolo[3.4-clpyrrole-1,4(2H,5H)-dione2] #|%

T

K,CO; Br

CieH33

Ci4Hag CigHsz

DMF, reflux 155°C

C1aH29

CisHs3

ZE AZA7 250 mL A 5 vbe Z8k2~39) DPP(3,6-di(thiophen—2-y1)pyrrolol3,4-clpyrrole-1,4(2H,5H)-
dione) (2.0 g, 0.0666 mol)ZE 2L KsC03 (3.68 g, 0.0266 mol) & ¥, 60mLe DMFel =ola, &L-Z 150°C

2 &3, 6A13F wtelgly. 18]35 15-(bromomethyl)hentriacontane (21.16 g, 0.0399 mol)E WH Al 7}
star, A 7]5F shelA 16 A1z 5k wHkegith. @3 DIF(HWE X Eolrte| =) 8 WA G853l ether2
Z3tal f715S =2 oy W HojE oy WA FLUE AESt &iE AASIGITE.  nHexane /MC
) BulE ARgEte] A9 ARvEIIR 2 § 1.2g, 17% o F5&E IA.

=
T=

1:

o

—~

HNR (300 MHz, CDCls): & 8.89-8.88 (d, 2H), 7.64-7.62 (d, 2H), 7.30-7.29 (d, 2 H), 4.04-4.02 (d, 2
), 3.66 (s, 2 H), 1.93-188 (m, 2 H), 1.30-1.22 (m, 106 H)

EI, MS m/z (%): 1198.0 (100, M+)

3.6-bis(5-bromothiophen-2-y1)-2.5-bis(2-tetradecyloctadecyl)pyrrolo[3.4-c]lpyrrole-1,4(2H,5H0)-dione]
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

A=
Ci6H33
CiaHao
NBS
—_—

CHCI,

N

I\l/C14H29 k]/c14H29

CiHas Cq6H33

2 AZAZ 150 mL AT 52 ovke Z8aFo]  2,5-bis(2-tetradecyloctadecyl)-3, 6—di(thiophen—2—
yl)pyrrolol[3,4-clpyrrole-1,4(2H,5H)-dione (0.72 g, 0.6009 mmol)& chloroform 40mL Y3l o] & ¥ <43
" ] o7 g zehEgdtt. 18]a NBS(N-Bromosuccinimide) (0.22 g. 1.2319 mmol) & A3 #7}s)
T 8AIRE wRkekglth MC(MERIERee|m)R FE5a §715S 22 AojT v NgS0,2 AxRAZ F
2] S E ALgste] 8ulE AASA T, nHexane/ EA (15:1) &vlE Ag3le] Y A2vlEagd= &3
MC9} Hexaneo 2 A AA dto] 0.65 g, 80% o F5&Z AU}

ot

o 2

HNMR (300 MHz, CDCly): & 8.89-8.88 (d, 2H), 7.64-7.62 (d, 2H), 4.04-4.02 (d, 2 H), 3.66 (s, 2 H),
1.93-188 (m, 2 H), 1.30-1.22 (m, 106 H), 0.91-0.87 (t, 12H)

EI, MS m/z (%): 1355.8 (100, M+)

PDPP-SeATh®] Az

CyeHss

Pd(pphs),
Toluene / DMF

A7l FAe 2"2HEStille) AZH WSS FI FFE 4 AJd. 3,6-bis(5-bromothiophen-2-y1)-2,5-
bis(2-tetradecyloctadecyl)pyrrolol3,4-clpyrrole-1,4(2H,5H)-dione (0.40 g, 0.295017 mmol ) ¥}
trimethyl(5-((5-(trimethylstannyl)selenophen-2-yl)ethynyl)thiophen-2-yl)stannane (166.03 mg, 0.295017
mmol)S& Toluene (18 mL), DMF (3.6 mL) o 3ol HAAx XS AAHT. o2 Fo Sz
Tetrakis(triphenylphosphine)palladium(0) (Pd(pphs),) (0.02727 g, 8 mol%) = ¥ 90TolA 10A]37+ F<t

FRAIZ T, 2-bromothiophene(0.1g)S 2L 6A17F WYHA|Z]aL, 2-tributyltin thiophene (0.1gS ¥ i1 647
HEAl 7] end-capping & dMFATEH. 1™ o, 7] w8 S WS (300 mL)ol 3] HHA7|L A
aAE Atk ded 1A= £ (sohxlet)S 3 HEHE, A, S5 %EEE% —’EE 2 A
Sk U2 AAE deged A JAA7L BEE F3 dYd F AxAA 4F

SeAThE A3UTt.

Rl oA
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[0132]

[0133]

[0134]

[0135]

[0136]
[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

Mn = 66,450, Mwv = 100,080 thZ4tE 1.50

[AAldl 2] 712k 222 A=}

OTFT 2Abe -8 Waoz A&kl om, 100 o) n-doped silicon & AlP|ER A3l oM Si0E A
AZ AFE3FATE. FWH A 8= piranha cleaning solution(HyS04:2H;:05) S AF&3le] TWAAAHS 3 t}S, Adrich
A}e] ODTS(octadecyltrichlorosilane)S o]&3] %W-S SAM(Self Assemble Monolayer)®2] 3+ % A}l-&3}
F719F=AZL 0.2 wt% chloroform solutiong spin-coaterZ AF&3}o] 2000 rpme] HE2 187F ¥
F7) BteA) BA2E A7) A 1014 §A 8 PDPP-SeAThE AHE8Iith. 429t Zedoz AR
A/sE 50 mmo] FAR FFsIGATE. Ade Heol= 100 um o™ F2 1000 pmelti. OIFTe] &
Keithley 24003} 236 source/measure units = AF83}3It}.

f
LU

A7) AN 2004 AFE FII AR HEolE R 317 E3E Y (saturation region) HAFAOZHH

()" T V2 Waz & 2 =s 93 1 7|$7 28 739

wWC, 2

Lsp= 57, WV o= 7
nwcC,

VIsp— T(VG_VT)

o wiC,

stope =\ — 57

27

2
K rer— (slope)

T 2004 HolE niel o] LMFH AT AEAFE A o B i d97HA F5Ut vhse AL d 5
SIN=

AAe] 104 FAdE TFA e ArFEd A4S B8] Y8iA BuNCI0,(0.1 E5%)2] &vl(Acetonitrile)
ol A 50 mV/se] Z7oA MolF= BEIHED (cyclic voltammetry)S o] &3te] SA3 A7E T 3o ZAI5HS
on, F4 Al 7HE AFE AHEEte]l RS B AS Qs

371 & 10 AAle] 2014 FAE SFAY ArIEEA AAE ZIASHAT. 9714 HOMOgES = 34 FA4g
ATE o] &3] AAsE gholw, M= AEFE A WWEFadol A 3} Th.

¥ 1
FUEEEEE
=34 Band gap Oxidation HOMO (eV) LUMO
(optical) onset (eV) (optical) (eV)
(eV)
PDPP-SeTh 1.20 0.93 -5.36 -4.16
(A D)

3 2 3 1A Rol= upel o] ool FFAL HOMON A FE=9lake] -5.39 eVE S @S 7HA #
AN g, 53 ol AR SRS A8 AFE wYste] FAE
B g BAPEE ) oA WEAS WE A ouA (Exol el

rr ol ro
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S55451 10-1513883

a2/ AFA ke A% A

AL B & & Yok mebd B owge] SYAS Be ws oz 9l
gow FE FIREAA 2EE AL 5 A

[0144] =R
=

[0145] = 5 A 1914 FdE SFAL L EE T6AE o]gate] FAT
A= 425 Coll A 5% el 7F dojrb= 2 dAAA0l vrde o 5 dn

Z}9] transfer curve® 4

[0146] = 67 = 72 Z4ZF AAld 194 FAE FEAE ol &3t A
Bl mRem, FEA AR 7] A4 24 542 vehils Sweln, a7 E 20 A4E Axe] 592
HER AT
x 2
[0147] Mobility(cmZ/VS) on/off Vth(V)
fresh 0.66 4 -4.21
A Aol : 6.98 x 10
100C ann 1.02 744 x 104 -3.43
1(PDPP-SeATh) e _
€ 150C ann 1.81 1.98 x 106 2.04
200C ann 2.51 1.33 x 106 -3.81
[0148] 26, 27 9 3F 204 Holx= ule} o] 200C oA annealingdle] A ZH Ao Adlo)l Tyl H1 HEu|=
1.33x10°2 7440 #E A%t (threshold voltage) Vth(V)& -3.81VE 7HAth. 183 o]dge @42 Freshdt
el (anneal ing8FA] 22 Zde]) Al A H-H 100°C, 150°C, 200°Colld MM 3] AstolS sl Zrlst=d], o= Axg)
(old8) FA) & tholAENZZZ] No| X85 47749 inter-digitations(ZAZ ) S o] F+=
¥o ARAL AW WEHUZ A Ho] dol-sho] xHjZo] AMF oA Hate] olFol woldthi ¥ 4
sitt,
P59 44
[0149] <EWe] Fo FEd ug £5of Ay>

i)

11 : 7% 12 : AdZ(insulator)

13 : F7)1d A 22 (channel material) 14 : %2 (source)

15 : =d¢l(drain) 6 : Ao E(gate)
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k1

)
<o

k1

)

——PDPP-SeATh
< | _
=
‘o
= | N
o
(o
=
2 B "
=
O
| |
0.0 0.5 1.0 1.5
Potential (V vs Ag/Ag+)
= |
== PDPP-SeATh
= r —=— 1st Heating
o ;
o —— 1st Cooling
-— ——2st Heating
€ b -
<a»
=X - e
100 150 200 250

Temperature °c
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