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Scheme 1 Chemical Structures of polymers

1 ZHES

1.1 AFNEHR

2,5- TR R, 1,2, 4- S 0RO
BEwh) U4, U (R AR ) A48, IE T BRI
C 4R (n-BuLi in hexane, 2.5 mol/L) , N-J&{{
T B e (NBS, 73 B 4, i R EA ) 57-1 =
fii (43 B4, TCL 22 W) ) 5 FoK = A A48 (3 #ral, B
PLT IR s m R R A, KA BALH, = 2%
(TEA, 3 Hraf bk T ) 52,6- = ( = H B8 ) -
4,8-(2-L O R E ) R I EWY 3 ,4- 0
R WERY (EDOT) , =T Sk, (A #ral, It 5t
TR S AT R 2 R ) 5 PO S TR I (THF ), R
(Tol) (sl , At b T.) ) 5 & @ . — 3 H R
— B [ 5 R AR AT U (DEM)
=AML (CF) N, N-ZH 5 gk Jie (DMF) (53 #r
af Jestfe ) SAES T R R ZE . (6,6) - k-
C61-T g H fig (PC,,BM,99% , FEM. Inc. ) ,4,7-
TR HE-1,10-3E W bk ( Bphen, 99% , Nichem ) , &
(3,4-2 0 — A WEWy ) -3 K £ & i iz (PEDOT .
PSS) Clevios P VP. Al 4083 ,Nichem).
1.2 (XS5 F0 i & 14

"H-NMR | it £ Bruker ARX400 ( 400/500
MHz ) #% i 4% B i AL 2E A7, B 500 o I AR 3
U7, AR I ESE AR ( A AR A TMS) SR AL 4R — 5
KR EW T8t BE R A5 AL (Waters 1515
Isocratic HPLC pump Fl1 Waters 2414 refractive
index detector) M 15 , % 7 & THF. $42c 5 il £k

F [ TA 227 SDT Q600 47l 1. 58 Hb-1 IL-

LT AP W i Y6 3% (UV-Vis-NIR) i Lambda 900
Perkin-Elmer WY& 3% 50 £5. 415 4K 22 (CV) i
28 th CHIS40B i fb=z T 1EukAS , Br FHEHI 8 —

AMEE, A BT 0.1 mol/L iy & A W2 I 1F
T AL (TBAP) . TAEHRMCR HI B AR 2 mm 154
HL B, fulf T 28 40 0' O ok A B i S AL B K
WA H A Y AT 30 MR O, X FL AR R 1 22, 2 LU L
h Ag/AgCl FLA. I 32X i F A R 280 U8R, O
RS T SEAT I 0K T A5 H 32 R
BRI AE

TRV i i 09 B AR 40 b 58 R, 73 1 Jk
SRR AL R T 2% Bz R B8 (DFT) . fifbad /2
Hh ZWE T X RRAE AR (R SR R e, O AR
A e BE B . 45 A8 0 AL i SR JH A BE 2H /& B3LYP/6-
31G(d) Mtk g e , HEAT AT 5, i AR TG 1§
. AEARAC G #E B Bl b >R AR (W] 9 3 40 617 R
TR AT A 2 L B0l o A

O L PRI 2 ) ) A A e s R S T
46 (Lab2000, Etelux) 5 & & 8¢ 58 . 2 F
AR AL BT FE LG L 2 ) 4 A S0 I K, HG
R UK 250 WO AT OB IR & R G h B i A%
30 Hz 8 J5 , 2 B A3t , 1 B B SF 7E G i R
U E N o Y R N VR R o RN Yol PN
(DLPCA-200, FEMTO) jit K, Z J& 9% 81 AH ik K 2%
(SR830, Stanford Research Systems) £ {ll]. Keithley
236 Source Measure Unit 8 B 7E [7] % A, DAL 2
fi] fg 1. 280 o o 6 ) o I AR v A O F AR 4%
(S1337-1010BQ, HAMAMATSU ) F 1E #r # 28 14,
A8 R 25 5 B 4 A% 4 22 18] 04w 17 B A B n] 55
HR P 28 1Y Ah 8% (EQE) .
1.3 BEHER

B G I LR R N R R 2 i
1.3.1 5-(2,5-"RAEHFBEIL)-1,2,4-=H EK
(1) B9 & %

£ 250 mL #y Schlenk Ji o fin A Jo 7K = 541k
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Br Cl
AICl, CH,Cl, Br Q Br (1) 20 wt% HNO;, Br O Br O Br Br O Br
0 e reflux, 90h H,S0,. o . o o . o
+ S50l @) KMnOy, 4% 125°C,3h AGO,
Br NaOH, reflux, 4 h O reflux, 1 h O
HOOC _ COOH 4
3 07”0
o o oM
B O Br S(j j O © 1N 7 ©
H,N__CeH = O
N Cellis . o o) Br” S ST Br
CeHys n-BuLi O . 0
6
B Q SnBu;Cl
DMEF, 150 °C, 6 h . Pd(PPhy), NBS O
g Tol, reflux, 8 h CHCI3, RT, 15h
0PN 0 = ,
PN B o 0™ "0
CgHyy™ "CeHyy  BUsS A
5 6 CeHi” "CeHyz 8
Scheme 2 Synthetic routes of the monomers
Bh(6.37 g, 47.8 mmol),2,5- KW B  5):8.69 (1H, s), 8.17 (1H, s), 7.74 ~7.69

(13.6 g, 45.5 mmol ) Al 70 mL — & H &&. Ff [ i
BT -20 CryEBEE D, < 3w, ZA R
PR N 1,2, 4-= W OK (5.46 g, 45.5
mmol ) . i INZ5 SR J5 , 7 - 20 °C {6 k& T it 41 20
min 51218 T+ EEWR, N 6 h 515 1k, A8 i A
VR . W S T e B A 15 mL ¥R £ 2 F 200 g
OB RS o A S T S R CORART: 7 o e < TS
WU, & 1A BIUAH . i R ik TR Ak v Y ok & v
TG K B R B T I e T U R A 2 B [ 4. 20
mL 8 155 mL B s 45 5, 15 0 A8 IR
R (14.2 g, ™% 82% ). 'H-NMR (400 MHz,
CDCl,, §): 7.49 ~7.43 (3H, m), 7.09 (1H,
s),7.06 (1H, s), 2.54(3H, s), 2.29 (3H,
s), 2.19 (3H, s).
1.3.2 5-(2,5-—1
(2) 1A

16250 mL = RS mALG Y 1(14. 16
g, 37.0 mmol) ,90 mL 20 wt% [ Al FR V& WK . W 1R
T RS T e, AR A Tl TG € AR Ak S A
Z [l 1848 0 [ A, 90 h 5k, 1 B A
VEMR . R A 5 g, [ER R 30 mL K3k 3 3K, il
DA o [ AL OB B AR AR, A 127
mL 7K F1 85 mL 10% (1) & A AL 401 WL, 7 e 15 207k
ALY W A E R 18R A R R TR B
(13.8 g, 87.5 mmol) , H} BRAZ (A [ 4K, [[13% 4 h )5
5 1k R AT TR 15 45 €0 D8 v R AR O (0 IR . DR
B A, A 50 mL K R R S g G
VR AEVER TN 8.5 o BRIR A 4N, = J5 Bt

R ) -1,2,4- = R HOR

Tk R £ pH =2 ﬁ%/}%%ﬁ?iﬁ-&@{ﬁfﬂ{& fh
UE D HEKYE 2 W, TR A IR B A R (14,6
g, 5% 84% ). 'H-NMR (400 MHz, DMSO-d,,

(2H, m), 7.57(1H, s).
1.3.3  5,8-JREW-2,3-"RIR(3) A I

£ 100 mL [& & B0, i AL G 2(14.6
g, 30.9 mmol) , M B R 75 mL, % fif 15 F5 o (A %
WAl <03 W, AR, 125 CF i 3 h
1. IS5 A 200 g vk, A5 2 €0V OR, ik g
T EAEAREK (12.2 g, 7% 87% ). HIEK
AT — 2 R
1.3.4 5 8- -2 ,3- R M (4) 19 G L

£ 500 mL [EEEIE S, A G Y 3(4.1 g,
9.0 mmol ) ,250 mL Z RN, i< 3 K, B AR,
TR Rl 3, 12 08 I A B B B R, Il i1 bt k.
HE A S AT B OB R AR, ik, fh TR s
O E A (3.2 g, % 81% ). H-NMR (300 MHz,
DMSO-d,, §): 8.57 (2H, s), 8.07 (2H, s).
1.3.5 N-(1-CH:pesk)-5,8- I ElH-2,3- 2%
T2 6 SV iz (5) 19 5 1

Bk a4 4(3.18 g, 7.3 mmol) B T 250 mL
Schlenk i, fli 42 3 . AR AR  IMAWE
H1-C PR (2.19 g, 10.9 mmol) ) 160 mL #t
7% DMF . 140 °C 1 0 6 h. 5 1k R 5, %
5 S e 4 SN L R 5 T A 400 mL R £ R i T
o KR BT . ki, 7K PR A e T
Je A A A CMRBE R, VAW B /V (A
k) =2/3) #4708, 4 B A REAK (3.2 g, )7 %
71% ). "'H-NMR (400 MHz, CDCI,, 8): 8.66 (s,
2H), 7.88 (s, 2H), 4.26 (m, 1H), 2.08 (m,
2H), 1.73 (m, 2H), 1.30 ~1.15 (m, 16H),
0.84 (t, J =8 Hz, 6H); "C-NMR (100 MHz,
CDCl,, &§): 180. 3, 166. 7, 141. 2, 137. 88,
135.6, 133.3, 122.7, 122.3, 53.3,32.3, 31.7,
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28.9,26.7,22.5, 14.0.
1.3.6 2-( =T AW )-3,4-C 0 A WEW (6) 7Y
B

T2 2% SR (21 ] B9 75 i & . % 100 mL 11y
Schlenk i & F -78 C AT vk NV, 28 m A
EDOT(1.42 g, 10.0 mmol) #1 THF , fi#< 3 X, 1%
& HA n-BuLi(4 mL) (2.5 mol/L HJIEC e ) ,
TrEZRRN 1 h, BHICE T T KN ER b, A
THF FiBe 5 1) = B R &8 (3.42 g, 10.5 mmol in
5 mL THF) ,Z 512187+ 2 = RMHE 8 h J51F1k. K
VeI TR SR T AR IR I (3.5 g, ) %
80% ). 'H-NMR (400 MHz, CDCl,, §): 6.56 (s,
1H), 4.14 (m, 4H), 1.57 (m, 6H), 1.34 (m,
6H), 1.10 (m, 6H), 0.89 (t, 9H).
1.3.7 N-(1-C B3 )-5,8-(3,4-4 0 — %
WEWY ) B2, 3-TRMRME L (7) 1A Ak

1E 100 mL # Schlenk i H, il A 30 mL H
K oALEY 5(309 mg, 0.5 mmol) ,fL5 %) 6 (126
mg, 1.5 mmol), LA &2 Pd (PPh,), (18 mg, 16
pmol) , Fli 4t < 3 . AR T T 100 C [
24 hjg k. KB, 43 W, T 9% J5 e 1, A el Gl
VERL VO ZE W b)) V(A =2/1) 7 s 518
FELT 40 [ & (185 mg, P23 50% ). ' H-NMR (400
MHz, CDCl,, §): 8.51 (s, 2H), 7.70 (s, 2H),
6.49 (s, 2H), 4.24 (m, SH), 4.14 (m, 4H),
2.08 (m, 2H), 1.73 (m, 2H), 1.30 ~1.15 (m,
16H), 0.84 (t, J=8 Hz, 6H).
1.3.8 N-(1-C 3L Pisk)-5,8-(5'-1-3,4-2. %
TUARGEWY ) BB -2, 3- R R I L (8) AL

TE 100 mL 19 Schlenk i Hrim AL &4 7 (222
mg, 0.3 mmol) FIE {5 (20 mL) , 15 K 41 4 15 K.
B+ NBS(118 mg, 0.66 mmol) & T 20 mL & {5

_CH,CH(C,H3)CyHy
0

\ S /
- 4 —
/Sn‘(sjﬁ/\/)isn\ +

/O 9
C,4Hy(C,H5)HCH,C

TR USRS R T 25 °C R 1808 H s v n =
R SR B RN 17 b JE A AR K BE, 4
W, TR R e T A s (RUE R, VW k) /v
(AhfE) =3/1) 57 BSR40 A [E K (260 mg, 7=
#95% ). 'H-NMR (400 MHz, CDClL,, 8): 8.52
(s, 2H), 7.66 (s, 2H), 4.31 (m, 4H), 4.26
(m, 1H), 4.15 (m, 4H), 2.08 (m, 2H), 1.74
(m, 2H), 1.30 ~1.15 (m, 16H), 0.84 (t, J =
8 Hz, 6H); “"C-NMR (100 MHz, CDCL,, §):
182.5, 157.1, 140.1, 138.7, 137.9, 137.1,
135.2, 133.6, 131.8, 131.2, 115.0, 87.66,
65.0, 64.5, 53.2, 32.4, 31.7, 28.9, 26.7,
22.5, 14.0.
1.4 REYMHE B
1.4.1 BA&5YPLIA

REY PL G ML R ER 3 Pixs. 7
10mL ERAEP,MAS mL FER EGWS
(124 mg, 0.2 mmol) , X8 #h PARk—L G 9
(154 mg, 0.2 mmol) , fil Pd(PPh,), (4.4 mg, 4
pmol) , B M A—ME RT3 R, HERE.
118 C R/ 48 h, fin A7 FHR R B T AR
TR s Ve LT R R G P1 B 14E
AR (169 mg, ™4 94% ). GPC X 7> ¥ & M,
=4.9 x 10*, PDI =1.91. 'H-NMR (500 MHz,
C,D,Cl,, 100 C, 8): 8.44 (s, 2H), 7.96 (s,
2H), 7.74 (s, 2H), 4.39 (s, 4H), 4.30 (s,
1H), 2. 11 (s, 2H), 1.90 (m, 2H), 1.73 (m,
4H), 1.62 (m, 4H), 1.51(m, 2H), 1.40(s,
4H), 1.33 ~1.15(m, 2H), 1.08(s, 2H), 1.02
(t, 6H), 0.83 (t, 6H), 0.78 (t, 6H). C,H,,-
NOS, TCE i3 (% ): C73.05, H7.69,
N 1.55; SC0effi: C72.80, H7.44, N 1.48.

Compound 5 P1
Pd(PPhy),, Tol, reflux, 48 h

Compound 8 P2
Pd(PPhy),, Tol, reflux, 48 h

Scheme 3 Synthetic routes of the polymers

1.4.2 ZBEY P2 A

REW P2 G TS PLERL, WL A
A, 7= 2% 87% . GPC ik sy F & M, =1.0 x
10, PDI =2.00. 'H-NMR (500 MHz, C,D,Cl,,

100 C, &) : 8.44 (s, 2H), 7.86 (s, 2H), 7.70
(s, 2H), 4.32 (s, 5H), 4.23 (s, 4H), 4.06
(s, 4H),2.13 (m, 2H), 1.89 (m, 2H), 1.77
(m, 6H), 1.63 (m, 2H), 1.56(m, 2H), 1.48
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(m, 2H), 1.41(m, 4H), 1.26(s, 8H), 1.18
(s,8H), 1.09(s,2H), 1.08 (t, 6H), 0.94 (t,
6H), 0.77 (t, 6H). ¥4 C,,H,,NO S, JICE 5
B E(%): C67.93, H6.55, N 1.18; £
fd. C65.58, H6.27, N 1.02.
1.5 EEaWrERMNFNE &

RE YO g5 0 i 4 8 R I2 A 1TO BB 1
Je HIGE W 75 120 min, 88 )5 25 85 7Kg %, 110
CHET, B Jm R 5B 7403 1S min; PEDOT
PSS R H 0.45 pum 7K &€k UE, 3000 r/min JiE
W60 s, JEEEZ 35 nm, RIGH B EFEM D,
A 120 C4bFE 30 min; i 2 R H A ARE R,
25 3 AR 2: 20 mg/mL,400 r/min fEG 60 s, [EFE Y
70 nm, iE5E )5 FEF H 120 °CiE k 30 min. Bphen
ZEPETE 0.3 nm/s, FRHLIGH EE O 0.6 nm/s,
X I8 B R R 16 mm® . #R0FR 4 B
FeAE R AR st

2 HR5IE

BIRHE K

A S R 8 By A U IR R 2 TR, 2
RB T A AT B 07 1 4 B T B AR 1 4
TR TG IV J |, LR B AR B R B 0 A R T 4 R A
Y. b TAE R, SR RO AR SO, 38 2 A 52 B Ry A
SEAL IR, AT U B4 T R I e ——
&Y S LB S e ME s ELEY 7,
AL IR 5 AT LA 3] 55 — R AR & 1 8. S5
KB ORURAL B W i B G PR AR R, AT R A 2 A
BRI, by il £ S B R A R AL T LA

2.1

P2-1 unit HOMO —4.97 eV

2.2 RBREMEITEERITE

h T A YRR S R LB R A, A B
HL P22 A JE A b, 5 B Ve A 3 I 40 1A R o
FoC. AR TAEPIEH 4,8-(2-L O FL A5 ) K
IFWUBEWME R 45 PR e o0 FETF R AL LA 4 B T
HWHETREY WAL PER. Z)55]
AEHHETC EDOT, %48 T 5] A FL TR

BT R A Y0 A5 K 0T, A F 1A
LPHE R TR 1 . 80 R B
Jpe R I R oy i 0 e A ST THT 2544 P h oy
i) HOMO ( fi = 8% o F 43 F 310 ) B 7 = 4)
ATE AR I ZEMy 350, P2 Hh HOMO #Li i 7 =
I3 A AE K IF WUE Wy A1 EDOT [, A4S
LUMO HL ¥~ 2 43 A 75 St B 5 119 80 I I S0 e 3% .
Uk B LR IR A W 45 Z IR I T 2 IR A7 7E W 8 B 45 2
FL 2 . R FH ) R ) i 2 %o R 5 0 A 4 A i
ST TR K 2 s, BRA Y A, BN B
U JHe B T 1 HE B 23 ) T AR E A B AR
A5 F R B e B AE , TH R A5 R W, A G5 4 0T
sF, AL TR Pk IV g 35 G 174 S0 g 350 467 S A 4 371 1ef 2 e
HERA RS AR LRI BE RS B A 25 R
Tk 1 HOMO, LUMO RER(A S T35 1 .
B2 [ h AR JS AN S5 48 BT I F 42 P th
Y5 Z R BLTT ) /) I A TE 64° ~ 67° 22 ], P2t
VBRI W e 5 EDOT 2 [6] i) Tl ff1 7 48° ~57° 2%
6], 17 EDOT 55 28 Jf: XUE Wy (1) — T ff 76 2° ~ 10° 22
. 5IA T EEEITE , RA W0 4. it
R, 5 N GE 0 RR W A 1IN R A W
Bt JE K MR I K, AR T R E DR IR B R ROR.

P2-1 unit LUMO -3.07 eV

Fig. 1 The frontier orbitals of polymeric structure units obtained by DFT calculation at the B3LYP/6-31 G(d) level
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048,8 9%
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bR A & W g
syt 7Y 3 &
J“4 ) i 3 :
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@
e, "‘31,
o, . 9, 3
P1-2 units »
< 2
" .‘,7J. B 9 9
A ko 8 'Y ° 2
a%u <2 2 W J:‘ 2 ,\h! o
0P d o ¥ PO, 0 2%  Ha »e,
. ad 99 *‘7 Ded 4 99
sq?9® RS S S I
2.9 ‘® 9 ag PN Hae g
*d_ 0 ’ e o C
; ? ba. ol
> . ) 4
> P2-2 units

Fig. 2 The optimized structures of polymers with two
repeating units obtained by DFT calculation at the B3LYP/

6-31 G(d) level

6Hi3

oHi3

A o o
OO
i o)
5 ©

5 o

3 'H-NMR of compound 5 in CDCl4

2.3 BRAYIMERK

REWA s LR B8 3 fis ik a Y
5 546599 di4T Stille KA T LIRS ILHIR A
Yy P1, =R KF 90% . itk &9 8 Skaw 9 )
W AR SR B P2, 8 3 45 HL T 2 D EAK R PL
PRGN TR il LUE P R 5 F IO B T
3L S =4.4 IR B I, DA B e B X =
B RV TR BILRY P1 ORI A K.
B4 ) R B A 8 Ak B BRCAE SR IE T P2 Y &5
.

2AREY WA BRI W%, TE T A
AN NUR I R NG P g o N i S
A ARG AR E M, PR P2 7R 2R B 2% I 43
fiff Ik B2 Ty, 19 BE 4300 24 304 #1308 °C, i T il

A

O/CHZCH(CZHs)QHg

\ S,
—sn~< )—Si—
7% \

"H-NMR of compound 9 in CDCl;

=

|

o]
C4Hy(CHHCH,C R

i/

"H-NMR of P1 in C¢D,Cl,

M

90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0 -05

3

Fig. 3 'H-NMR spectra of the monomers and polymer

0 'H-NMR of compound 8 in CDCl;
TN}
"H-NMR of P2 in C¢D,Cl,

0= \"S0
Cf)HI});C()HU
9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0 -05
S
Fig. 4 'H-NMR spectra of the monomer and polymer
] TR 1 G IR ER AT P1 AL, 51 A EDOT ZJ5 , & W 7E T W IX Y Il

2.4 BEYKHRZEMER

K5 25 1T PLOFD P2 18 S A 1 W H R
T UV-Vis IIBOGTE .

AW e 3 A A, 43 )
250 ~400 nm f¥ & E & [X A1 400 ~ 800 nm H{I% HE
X AR X 2 E W ok [ R R A T
RZE M - ™ gL BRAE, T IK BB A W i 0 =
K B F 53T N 45 1R B 2 4 D) Y L fer 7 B . P2
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Fig. 5 UV-Vis spectra of polymers in chloroform and film
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Table 1 Electrochemical data of polymers
No. P1° P1-1 unit” P1-2 units” pP2° P2-1 unit” P2-2 units”
HOMO(eV) -5.48 -5.32 -5.32 -4.94 -4.97 -4.73
LUMO (eV) -3.83 -3.36 -3.40 -3.88 -3.07 -3.13
Bandgap (eV) 1.65 1.96 1.92 1.06 1.90 1.60
Calculation from electrochemical data, E(HOMO) = - (E _+ 4.48)(eV), E(LUMO) = - (E_, +4.48) (eV); " Calculation from DFT

calculation at the B3LYP/6-31 G(d) level
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Design, Synthesis and Their Application in Photodetectors of

Conjugated Polymers Based on Anthraquinone Imide

Min Luo', Xiao-kang Zhou®, Jie Zhang'* , Dong-ge Ma’* , Xin-hua Wan'"
(" Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics of Ministry of Education ,
College of Chemistry and Molecular Engineering , Peking University, Beijing 100871)
(* State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemisty ,
Chinese Academy of Science, Changchun 130022)

Abstract 5, 8-Dibromoanthraquinone-2, 3-dicarboxylic acid and the corresponding acid anhydride were
designed and prepared through simple and efficient synthetic routes at the first time. Then,a novel electron-
deficient molecule N-(1-hexylheptyl)-5,8-dibromoanthraquinone-2 ,3-dicarboxylic imide was obtained from
the imidization. Stille-coupling of this electron-acceptor anthraquinone imide with various electron-rich units
gives rise to a series of donor-acceptor conjugated polymers with the aid of computational study. Herein,
polymers with a benzodithiophene derivative as the donor unit and 3 ,4-ethylenedioxythiophene as the bridge
unit were obtained with high yields. P2 exhibits intense absorption in the UV-Vis range owing to the
intramolecular charge transfer between the donor and acceptor units. The LUMO (lowest unoccupied molecular
orbital) levels of polymers are around —3.85 eV. Bulk heterojunction photodetectors were prepared from spin
coating owing to their good solubility. The photodetector devices were fabricated with a configuration of 1TO/
PEDOT ;PSS (35 nm) /active layer/bphen (6 nm) /Al (100 nm) ,in which the active layer comprises a blend
of polymer blends with (6,6) -phenyl-C61-butyric acid methyl ester (PC;, BM) in a different weight ratio. The
photodetector based on P2 exhibited a better photovoltaic response than P1 over the UV-Vis range, with an
external quantum efficiency (EQE) of 26% and detectivity of 2.2 x 10" Jones at 505 nm at —4 V biases,
when the weight ratio of P2: PC,BM is 1:1.

Keywords Anthraquinone imide, Donor-Acceptor polymer, Photodetector, Electron-acceptor
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