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Study on the True Correlation Between the Primary Structure of pi-Conjugated
Polymers and Their Charge Transport Properties
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Despite the charge transport ﬁroperties of 1t -conjugated polymers enormously
depending on their primary structure, the impact of homocoupling defects, which significantly alter
the primary structure, has largely been overlooked. This study reveals that polymers containing

homocoupling defects (DPP-DPP and DTE-DTE bonds) in alternating copolymers of diketopyrrolopyrrole

(DPP) and dithienylethene (DTE) skeletons exhibit higher charge mobility, with DTE-DTE bonds

contributing to the improvement of charge mobility. Furthermore, a new highly selective
polymerization catalyst was developed for the direct arylation polymerization (DArP) of

dichloroarenes using a mixed-ligand palladium catalyst, enabling controlled structural synthesis.
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(1) BERMEZLEOR) T —DEEEZDHEL

WFZEBR AR 5T, Stille B 7Y o ZEAITIBWT, C-Br #5548 PH O STARFE 53 B AR M
WS4 L AR T AR RAG T\, ZONAREEORELZ TS =012, Stille By 7Y
v T EADONRFH RSS2 AV, £ 1SR T X 9 R T VG Z21T - 72 (entries 1,2).
ZOFER, C-Br fEA I SAFEE N 220 1a-Br Z AW BEAI12IE, Z7ux by 7Y 71K 3a
WCINZ, FHYEORED v TV 7K 4 BELOS NELDZ ERbho7z (entry 1), ZAUTK
L, SEARBEE 3 8 5 1b-Br & W2 GA1C1E 7 1 21 7Y v 74K 3b D3 I IRICAE U7 (entry
2). 1a-Br OHEAE R =H), MEFRETHLIF =7 0w 37 00 A5HAR, —HFHTo
BN, TR B R A REUEE T - LT WEDIZARE v 7Y U I RBELRT VD EE XL
b (K 2). —J5, 1b-Br DA (R=CsHiz), MAREEFEDIZOICREUEREZ D IZL< L, #E
PBLLTRED TV U ITNEZIVIKLS DD EEZLND (K2).
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ZEIZEY, SR-EH A T T NEBEINICET T A 2 LR R LTS, 22T, Bk
¥ 1a-br B L 1b-Br %7K U FELEY) 2-Bpin & Pd/P(+-Bu)s il OAFTE T Tt S 72 (entries
3.4). SMRBEFEOFEIZEERR S, WTNOHEE BRI EIT L7z,
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R
I\ ﬂ\ _ Pdcat (base)
toluene dg, 24 h

1a-Br (R=H) 2-SnMe; (M = SnMe3)

1b-Br (R = CgHy3) 2-Bpin (M = Bpin) H CsH13 H CsH13
yield (%)°
run condition” 1 2 3 (cross) 4 (homo) 5 (homo)
1 Stille 1a 2-SnMe3 71 24 24
2 Stille 1b 2-SnMe; 92 2 4
3 Suzuki-Miyaura la 2-Bpin 98 2 <0.5
4 Suzuki-Miyaura 1b 2-Bpin 98 <0.5 <0.5

“Stille: Pdy(dba);-CHCI; (1 mol%), P(o-tolyl); (8 mol%). *Suzuki-Miyaura: Pd{P(z-Bu)s}2 (2 mol%), aq KsPO4 (3
equiv), BusNBr (1 equiv). *Determined by 'H NMR using 4,4’-di-tert-butylbiphenyl as an internal standard.
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DPP-Br % i\ 7= Stille 7 v 7V U JEAIZE VAR SNTWDTE®D, RED v TV 7 Kifa%E
2L GATVDHHEDEHEE ST

R stille
N N © or
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s \__S + s~ \__S —_—
Br \ /) M
Y
o
DPP-Br DTE-SnMe; (M = SnMej)
DTE-Bpin (M = Bpin) P1; 98%, M, = 21,000, © = 1.9, DPP-DPP/DTE-DTE homo = 13%/14%

(R = 2-decyltetradecyl) P1* 93%, M =22,800, O = 2.2, DPP-DPP/DTE-DTE homo = 2%/1%

Stille (with DTE-SnMej): Pdy(dba)z* CHCI3 (2 mol%), P(o-tolyl); (8 mol%) in PhCl at 110 °C for 48 h.
Suzuki-Miyaura (with DTE-Bpin): Pd,(dba)s*CHCI; (1 mol%), PBug*HBF, (4 mol%), aq K3PO, (3 equiv), BuyNBr (1 equiv) in THF at 60 °C for 18 h.
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£9°, CHRIZHE > T DPP-Br & A XE / ~—DTE-SnMe; ® Stille 7 v 7 UV JEAEZ{TH Z &
XD P1EZERLTZ (Ma=21,000). 'HNMR fEHT OFER, PLIX27%DEIETHRED v 7V 7
kﬁ%% G TS Z Loy 72 (DPP-DPP: 13%, DTE-DTE: 14%) . #i\ T, & oHl#E S
P1 % 5T 5 72D, PA/P(-Bu)s it 2 W =8 KRBl 7 v 7 )  TEEEITo T2 Z DFER,
DPP-Br & DTE-Bpin DEAIZ LV ARED v 7Y 7 RIaOEIE D 3% (DPP-DPP: 2%, DTE-DTE:
1%) DR Y ~—P1*235 5 117 (Ma = 22,800) .

(4) =28 - ERILEHEEICHT HHREHDY T VI RMEOFE

P1 & P1#*3EEED UV-vis-NIR AX7 KL & CV DJIEEIT-72 (38 2). ZOFERE, R ~—n
KW ERAEFIEE IR v 7V T RGO BRI D ERbholz. T7eb b,
P1 X P1* L 0 L RIEEMANCIRE 2 H D, /NS HOMO-LUMO X % v 7 (E 3B LY ESY) &
7N Z Z A
TL Bowll D P g2 p1 ¢ Prmmo s - BRSNS
—J, ELumo [Z DWW TIZ P1 @O Amax® Aonset’  ELPYEV Bl Euomo?  Ered  ELumo?
i3 0.06 eVIELS Itz Z P1 734,796 908 137/1.53 027 507 -126 -3.54
DOEMIEE T VL E W D P1* 713,784 885 1.40/1.57 025 -505 -132 -3.48

DFT &H5i %ﬁfﬁ S, PLO “Values in nm, observed by UV-vis-NIR spectroscopy. *Values in eV,
Erumo O J5 ?j) 1& KIRDDIE estimated from the absorption onset (Eg® = 1240/Aonset) and cyclic
LUMO D#iE A DPP-DPP H  voltammetry (E,CY = ELumo — Eromo). “Onset potentials in V (vs. Fe/Fc”) for
WIZRELT A2 TH D oxidation (Eox) and reduction (Erq). “Values in eV, according to the following
CEAREENT. equation: Exomo = —4.80 — Eox; Erumo = —4.80 — Ereq.
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4.P1(a, c) & P1* (b, d) DERED 2D-GIXD &4 (a, b) & AFM &£ (c, d; 3 x 3 um).

RMS =0.72 nm
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Tﬂ%w‘_ U, ROSZEHERITH O NITUE T U7, BEE U 7= b b R 2 O CRUAL - o2& NS
ou\f.ﬁf\f_k %, XPhos & L1 1ZZNEN C-Cl #EE, C-HFEAGOEMHbICHES L, b
DENL D BRCONIAZHET D Z & TGO HIBICHEI T T2 Z E ML N E 2o 7.

Pd,(dba)y-CHCl5 (1 mol%)

XPhos (4 mol%) Cyz"':l‘:'r
L1 (4 mol%,
Ci-=01 + oA e k| PE) (e
1 +BuCO,H (1 equiv) S 3 r
: Cs,COj; (3 equiv) P2-P5 MeO 1 ip’ XPhos
toluene, reflux, 24 h
(R= 2decyltetradecyl R

CgHyg N

Q s
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CgHiz~ "CgHyz CgHi7” "CgHyz CeHy FF

9 C H17 CgHi7
P2; >99%, M,, = 125000, B =2.5 P3; 99%, M, = 191000, =28 P4; 96%, M, = 61200, D = 3.1 P5; 96%, M, = 26700, b=28
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