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Synthesis and Field-effect Transistor Performance of

Fluoranthene Imide Based Regioregular Conjugated Polymers

YU Xin-yu'", SUN Xiang-lang'", HE Zi-han®, DI Chong-an’, LI Zhong-an"’
(1. School of Chemistry and Chemical Engineering ., Huazhong University of Science and Technology »
Wuhan 430074, China; 2. CAS Key Laboratory of Organic Solids s Institute of Chemistry s
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Fluoranthene is a typical polycyclic aromatic hydrocarbon with highly planar structure. Its unique five-
membered ring core can endow fluoranthene with the electron-withdrawing character, making it quite suitable
for constructing fused-ring imide type acceptor units. However, due to the limited functionalized sites, the flu-
oranthene-fused imides have not been successfully explored to construct the conjugated polymers. Herein, by
taking advantage of an asymmetric 2,3-fluoranthene imide building block, two new donor-acceptor (D-A) type
conjugated polymers have been successfully developed, i. e. random PF1 and regioregular PF2, and their pho-
tophysical properties and organic field-effect transistor (OFET) performance have been investigated in detail.
The results demonstrated that the regioregular structure can afford the more ordered aggregation and better film
morphology, which help to deliver a hole mobility of 1. 72X 107" cm®+V '+s™ ! in OFET devices based on PF2
instead of the failure in detecting device performance of random PF1. This work not only confirms the potential

of 2,3-fluoranthene-fused imide as the acceptor unit in designing new D-A type polymeric semiconductors, but
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also further proves the important roles of regioregularity in the molecular aggregation and the optoelectronic per-

formance.

Keywords: Conjugated polymers; Regioregularity; Fused-ring imide; Fluoranthene; Organic field-effect tran-

sistors
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5 ON-(2-F# 4 ke 5 Dok B (3.8 g, 10
mmol) i B8 SCk 7 ik 45 2 ¥ 0 [ ARk A 1
(1.67 g, F% % 24.5%).,'H-NMR (400 MHz,
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(400 MHz, CDCL,,8): 8.32 (s, 2H), 8.09 (s,
2H), 8.04~7.96 (m, 4H), 7.76 (dd, J =8.0,
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2H), 1.41~1.07 (m, 64H), 0.80 (m, J =
12.6, 6.8 Hz, 12H), "C-NMR (101 MHz,
CDCl,, 8): 168.57, 166.87, 144.41, 142.33,
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VST 43 I LA IE C e F0 DS B R 395 77 22 R IR B U
50 C MM, 75 B 20 B A 544 PF2 (140 mg,
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2.67~2.47, 2.45~2.35, 2.16~0.43, M, =
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Figure 1 Synthetic route to PF1 and PF2
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(¢) PF2
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sus 0. 63%0), FIRZE I R BT, 74 HLEE 4500
Bl T B o e g B B R i b R AR S 2 A
O B T AR A B R I RE

S —Jr . BB 2(b) Fi 2 (o) nl AT, TG L PFL
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Figure 3

(a) TGA and (d) DSC curves of polymers; UV-Vis absorption of polymers in (¢) chlorobenzene and (d)

film states; (e) PL spectra of polymers in chlorobenzene; (f) Cyclic voltammograms

R 1 PF1 F PF2 $45 OLag S b2 it
Table 1 Optical, electrochemical, and thermal properties of polymers
R Ao At P A" Awl” Aw” @ E,SS HOMOY LUMOY T, T
Polymer
(nm) (nm) (nm) Y% (nm) (nm) (nm) %) (eV) (eV) (eV) [G(OD) (@)
PF1 507 613 700 0.63 526 643 689 1. 48 1.93 —5.63 —3.54 410 140
PF2 506 604 675 4.25 538 649 708 2.76 1.91 —5.49 —3.45 435 —

PRI R AR FY TSI A ) 5 el TR O R0 I K B T A o AL SR A ¢ R AR E T R 10 °C e min T THiR

A

FAHET 700 nm AR S TP R 1) PN R ) A 3R
™A T 800 nm Ab g He S, AL ML EITEAR
) 700 v 1) 5% 06 0 % (L 7 3R {5 B Bl S2a il
S2b) & B, PF1 Fil PF2 43 9t B 25 o 500 % 1 1
R BEOGR B S H LR 1 & AT N Ul e A1
HA R4 T AR (TICTO 4R AEN . SR,
BEE TAFIBPERS KL 700 nm AL 92 SEAH EE T 800 nm
Qb T AT 22 1 R U 3R R A T I G 1 P R
(9 SRR T AR KR B2 A F N T e 1Y 5 e T
ANCHET T UE B T B R &8, MA@ o 7 1
JRE2E 1 an v - SRR LD S2(o) IR A G ER
WA TR 1, 5 ERE WA UL, 3 B A5 1Y 2 Pk
Bk A T AN TR B AR A, H e PR R R O R K
BKEH T 11 nm. &, N2 1. 48% , 1M PF2 #
JEMZLH T 33 nm. @, NWIH/NE 2. 76 %, 454 LU

4B 3 TT fiE 2 R T ST R R R S5 R T T AH
Xt A B B L BESR T 41 ) A AR AR

PE— 4, DL Bk (Fo) 4 bR i RE 5 it 1T
fe o MR AE 2N W W b B 08 B AR & (CVD Rk
Mg (&30, W 2 5 3R 90 ] 1 4 A o Dt 0
R4 CV A Fo B3 Eppe fm 0 T8 AL
PE, BB JFE R E . AR Enovowono =
—(Eoser — Evorer +4.8) eV iH515 5 & 4 7
PF1 1 PF2 i HOMO BE 9% 4> %] i — 5. 63 Hl
—5.49 eV, LUMO REZ A ) —3. 54 F1—3. 45 €V,
AN H E, = E oo — Enowo TH5 15 3] 14k 27
B, 4% 90k 2.09 12,04 eV, 1 F A4, PE2
5 PF1 A0 LR B B & 1 HOMO-LUMO REZK
I BT B A AR 2 DL S T A Y 4 R
], PRI G5 7 ICT s,
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