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(57) Abstract: The present application belongs to the technical field of organic supramolecular materials, particularly relates to a thio-
phene ethynyl polymer capable of ordered superassembly with carbon nanotube and a preparation method therefor. The polymer of the
present application comprises thiophene-2-ethyne as a backbone, and alkoxy groups containing carbon chains of different lengths as
side chains. The preparation method comprises: subjecting 3,4-dihydroxythiophene as a starting material to an etherification reaction
followed by a bromination reaction to obtain 2,5-dibromo-3,4-dialkoxythiophene; reacting 2,5-dibromo-3,4-dialkoxythiophene with
trimethylsilylacetylene to obtain bistrimethylsilylthiophene as an intermediate; removing the TMS protecting group from bistrimethylsi-
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lylthiophene to obtain a thiophene intermediate having an ethynyl group at both ends thereof, and subjecting the intermediate to a
Sonogashira cross-coupling reaction with 2,5-dibromo-3,4-dialkoxythiophene to obtain the thiophene ethynyl polymer. The thiophene
ethynyl polymer of the present application can form a superassembly system with carbon nanotube in which the backbone thereof
undergoes n-n adsorption and the side chains thereof undergo intertwining. The resulting complex has good stability and favorable
application prospects.
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_4_
HO OH C4Hgo OC4H9 CAHQO OC4H9 s
N CyHgBr : Brg /Z/’§ s L.
43y KoCOs » DCM -5 °C Br—ng” B Bd(OyCuiPPh3
s Acetone tolune/TEA=9/1
1 2a 3a
CaHgO,  PCaHo CaHaO,  OCeHo CalgO,_ OC4HEMHO  OCH,
S ~ _KF/K,COy \/‘\g Pd(0)/Cul/PPh3 TN TN
S 8 s THF/EIOH 7 7 =% tolune/TEA=9/1 L S °s Jn
/ 4a \ 6a
X Ao

¥ 8] 4K 2a~5a 494 s 588 Chem. Eur. J. 2011, 17, 1473-1484 3R iE #49
AT o

F AR 2a A L & &R, 'HNMR (500 MHz, Chloroform-d) § 6.34 (s,
2H), 4.02 (t,J = 6.1 Hz, 4H), 1.81 — 1.69 (m, 4H), 1.58 — 1.46 (m, 4H), 0.96 (t,
J=1.6 Hz, 6H).

P A4k 3a A & & B4R . '"H NMR (500 MHz, Chloroform-d) & 4.08 (t, J =
6.1 Hz, 4H), 1.79 — 1.69 (m, 4H), 1.58 — 1.49 (m, 4H), 0.97 (t,J = 7.6 Hz,
6H).

F AR 4a, @ & B4R, 'TH NMR (500 MHz, Chloroform-d) § 4.09 (t, J =
6.1 Hz, 4H), 1.77 — 1.67 (m, 4H), 1.49 — 1.39 (m, 4H), 0.95 (t, J = 7.6 Hz, 6H),
0.25 (s, 18H).

F AR Sa, @ & B4R, 'TH NMR (500 MHz, Chloroform-d) § 4.07 (t, J =
6.1 Hz, 4H), 3.32 (s, 2H), 1.79 — 1.72 (m, 4H), 1.57 — 1.47 (m, 4H), 0.96 (t, J
=17.6 Hz, 6H).

Red 6a: ERAKY T, @-FH 250 mL = 2 BHF Ao N o 4K
3a (3.84 g, 10 mmol), P4k 5a (2.76 g, 10 mmol), A=A Cul (0.19 g,
Immol), W =R A4 (024 g, 0.2 mmol) =K &M (0.13 g, 0.5 mmol),
FhNTFBEFTRI00mL, =T 20mL, RAE#HR=ZXET T0CT AL
24 1B, HREKRAEEZERE, BRFER, TH, REAKE, F2%
ek, HEFTE/WAXRHELE aaf%éé' | %% & Bk K 44 g, THNMR
(500 MHz, Chloroform-d) & 4.03 (ddt, J =9.1, 6.3, 3.4 Hz, 20H), 2.20 (s,
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2H), 1.99 (s, 2H), 1.79-1.73 (m, 20H), 1.55-1.49 (m, 20H), 0.99-0.94 (m,
30H).
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