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M1 R;= COOCyHs, Ry= CHj; P1 R;= COOC,Hs, Ry= CH3;
M2 R;= CHj, R,=COOC;Hs; P2 R;= CH3, R,=COOC,Hs;
M3 R;=CHj, Ry=CHO; P3 R;=CHj, R,=CHO;
M4 R=CHj3, R;=CH,0H; P4 R;=CHj3, R,=CH,0H;
M5 R;=CHj3, Ry=CH3; P5 R;=CH3, R,=CHj;
M6 R;=CH3, Ry=H. P6 R;=CHj, Ry=H.

H1 REY PI-P6 (4 AL
Figure 1 Synthesis of polymers P1-P6
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Table 1 Average molecular weight and yield data of polymers P1-P6

Ff it M, M, d FEER ()
P1 15949 11514 1. 39 89
P2 14779 11088 1.33 65
P3 15210 10250 1.48 86
P4 16294 10840 1. 49 83
Ps 17998 11626 1.55 95
P6 15428 10948 1.41 82

i IH— 1L R A9 P1-P6 (1) 5 41 v LGS A 0E (WL 3A K3 2) m] A1, X BT A A ke ok 15, B AT
¥I7E 230nm A1 280nm e A5 H 3G A RRAE I W0, /T3 R T LR B R IR B o B L BRAE L SR A R T
M S A% I W3 BR 11 - R HL T BRIET . P3 P4 PS FIl P6 [ fic KW I 43 B AE 527nm ,458nm . 542nm
F1575nm 17 P1 AT P2 76 AR WY 14 A A oK H 5 A 0 i 3 AT B2 FR T 2, 3 60 AN TR) A B 2 1 b
AN A A R A 6] S B0 .

x2 REY PL-P6 BIRIEHIE
Table 2 Spectral data of polymers P1-P6

FE A max(ab) DM A max(ex) NM A max(em) NM D, ( %)
P1 — 467 542 7.4
P2 469 556 11.4
P3 527 466 578 40. 6
P4 458 467 629 1.6
Ps 542 467 613 31. 3
P6 575 467 621 15.0

H A — I 2R G P1-P6 1978 6 & 1% 181 (UL 3B) W], A5 W B vh W | W 43 19 2 sl 3 (i & A
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Figure 2 FTIR spectra of polymers P1-P6
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Figure 3 (A) UV-vis spectra and Fluorescence emission colors of polymers P1-P6 under the ultraviolet light of 365nm

(B) fluorescence emission spectra(l. 0 X107 °mol/L)of polymers P1-P6
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Figure 4 Commission Internationale de L'Eclairage (CIE) chromaticity coordinates of polymers P1-P6
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Figure 5 TGA curves of P1-P6 in N, atmosphere (heating rate: 20°C /min)

£3 BAW PI-P6 WM 2 RIR
Table 3 Thermodynamic data of polymers P1-P6

FE
T (

P1 P2 P3 P4 P5 Po

i)

o}

) 286 300 332 276 223 221

P1-P6 )G IR 2 th 28 F e Ak A B s 25 S an el 6 fEk 4 s, B BT 50 L. 76 100mV /s ) 4 3
BT LP1-P6 AR B /n T Al i i E AL iR JE G B2 . B R T 40, P1-P6 1) HOMO HL 34 5 h — 5. 31, —5. 32,
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Figure 6 Cyclic voltammograms of polymers P1-P6
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Table 4 Electrochemical data of polymers P1-P6
FE i Eb (V) Efa (V) HOMO(eV) LUMO((eV) Ed(V)
P1 0.91 —1.68 —5.31 —2.72 2.59
P2 0.92 —1.63 —5.32 —2.77 2.55
P3 1.11 —1.42 —5.51 —2.98 2.53
P4 0. 85 —1.89 —5.25 —2.51 2.74
Ps 0. 82 —1.96 —5.22 —2.44 2.78
P6 0. 88 —1.77 —5.28 —2.63 2.65
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Figure 7 Cellular imaging photos of P2 and P5

(D)

(A, D) Washed cells imaged under bright field; (B, E) confocal photoluminescent; (C, F) overlap of

corresponding bright field image and fluorescence image
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Design, Synthesis and Properties of Organic Conjugated Polymers
Based on Thiophene/Indole Structure

DONG Ben, LU Yun”
(Department of Polymer Science and Engineering , State Key Laboratory of Coordination Chemistry, Key
Laboratory of High Performance Polymer Materials and Technology , Ministry of Education, School of
Chemistry and Chemical Engineering , Nanjing University, Nanjing 210093, China)

Abstract; A series of novel functional monomers containing thiophene and 2, 3-substituted indoles were designed and
synthesized. Their structures were confirmed by GPC and FTIR. The results of TGA and electrochemical analysis showed
that by introducing the electron-absorbing groups into the indole part, the thermal stability of the polymer could be
improved and the energy gap of the polymer could be enlarged. The results of UV-vis and fluorescence emission
spectroscopy showed that the donor-acceptor effect, the chain-to-chain interaction and the n-7 stacking interaction together
lead to different spectroscopic phenomena of polymers, emitting fluorescence with different colors such as red, orange-red,
light red. blue-green., yellow and brown, which can effectively avoid the fluorescence interference of cells, and showed good
application potential.

Key words: Conjugated polymers; Thiophene; Indole; Spectroscopic phenomena; Electrochemical properties
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