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SI-1 Materials and methods
General Remarks
	All chemicals and solvents were obtained from commercial suppliers and employed without further purification unless specified otherwise. Dichloromethane, hexane, and ethyl acetate of reagent grade were purified by distillation before using. Air- and moisture-sensitive reactions were carried out under an argon atmosphere using standard techniques.
Reaction progress was monitored by thin-layer chromatography (TLC) on silica gel plates (Silica gel 60 F254, aluminium-backed or glass-supported), with visualization achieved under UV irradiation at 254 nm. Purification of products was performed by flash column chromatography on silica gel (Kieselgel 60, 230–400 mesh).
Nuclear magnetic resonance (NMR) spectra were recorded on a 500 MHz spectrometer, using tetramethylsilane (TMS) as an internal reference. Chemical shifts (δ) are reported in parts per million (ppm). For ¹H NMR spectra, residual solvent signals were used as reference (CDCl₃: δ 7.26 ppm), and for ¹³C NMR spectra, the solvent signal of CDCl₃ (δ 77.16 ppm) was showed.
Signal multiplicities are designed as follows: s (singlet), d (doublet), dd (doublet of doublets), ddd (doublet of doublet of doublets), t (triplet), td (triplet of doublets), q (quartet), and m (multiplet). Coupling constants (J) are reported in hertz (Hz), and integrations correspond to the number of protons.
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Scheme S1 Preparation of mono-alkynyl-substituted tetrathienylethene 25a-e
Synthesis of Tetrathienylethene (22): 
Tetrachloroethene 21 (600 mg, 3.6 mmol, 1 equiv.) and 2-(tributylstannyl)thiophene (6.72 g, 18 mmol, 5 equiv.) were put in an oven-dried pressure tube equipped with a magnetic stir bar under an argon atmosphere. The reaction mixture was degassed by argon for 15 minutes before catalyst addition. Pd(OAc)₂ (40.2 mg, 0.18 mmol, 5 mol%) and XPhos (171.2 mg, 0.36 mmol, 10 mol%) were then added, and the system was then flushed with argon before sealing. The sealed tube was heated and stirred at 80 °C for 48 h. After cooling to room temperature, brine was added, and the mixture was extracted with dichloromethane (3 times). The combined organic layers were dried over anhydrous Na₂SO₄, filtered, and concentrated under reduced pressure. The crude product was purified by flash column chromatography on silica gel (hexane/ethyl acetate) to afford compound 22 (770 mg, 60%) as an orange solid. Rf = 0.4 (SiO₂, hexane/ethyl acetate = 20:1). The spectroscopic data were consistent with those reported in the literature[1].

Synthesis of mono(1- bromo)- tetrathienylethene (24):
Tetrathienylethene 22 (500 mg, 1.4 mmol, 1 eq) was dissolved in dry DMF (5 mL) and cooled to 0 °C using an external ice bath. A solution of N-bromosuccinimide (275 mg, 2.15 mmol, 1,1 eq) in DMF (5 mL) was added dropwise over 20 minutes with continuous stirring. The reaction mixture was maintained at 0 °C for 5 h and then allowed to warm gradually to room temperature and stirred for another 19 h. The reaction was quenched by the adding saturated aqueous sodium thiosulfate to neutralize residual bromine. The mixture was then extracted with dichloromethane (3 times). The combined organic layers were dried over anhydrous Na₂SO₄, filtered, and concentrated under reduced pressure. The crude product was purified by flash column chromatography on silica gel (hexane/ethyl acetate) to afford compound 24 (596 mg, 98%) as an orange solid. Rf = 0.5 (SiO₂, hexane/ethyl acetate = 20:1). The spectroscopic data were consistent with those reported in the literature [2].

General procedure for synthesis of mono-alkynyl-subtituted etrathienylethene (25a-e): 
Mono(1-bromo)-tetrathienylethene 24 (50 mg, 0.11 mmol, 1eq), the corresponding aryl acetylene (0.165 mmol, 1.5 eq), Pd(PPh₃)₄ (6.3 mg, 0.0055 mmol, 5%), and CuI (2.5 mg, 0.0132 mmol, 12%) were put in an oven-dried pressure tube equipped with a magnetic stir bar under an argon atmosphere. Triethylamine (1 mL) and THF (4 mL) were added, and the reaction mixture was degassed by argon before sealing the tube. The reaction was heated and stirred at 65 °C for 5 h. After cooling to room temperature, brine was added, and the mixture was extracted with dichloromethane (3 times). The combined organic layers were dried over anhydrous Na₂SO₄, filtered, and concentrated under reduced pressure. The crude product was purified by flash column chromatography on silica gel (hexane/ethyl acetate) to afford the desired products 25a–e.


Scheme S2. Synthesis of alkynyl-subtituted tetrathienylethene 25a-e
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Figure S1 1H NMR spectrum (500 MHz, CDCl3) of compound 25a
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Figure S2 1H NMR expanded spectrum (500 MHz, CDCl3) of compound 25a
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Figure S3 13C NMR spectrum (125 MHz, CDCl3) of compound 25a
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Figure S4 1H NMR spectrum (500 MHz, CDCl3) of compound 25b
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Figure S5 1H NMR expanded spectrum (500 MHz, CDCl3) of compound 25b
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Figure S6 13C NMR spectrum (125 MHz, CDCl3) of compound 25b
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Figure S7 1H NMR spectrum (500 MHz, CDCl3) of compound  25c
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Figure S8 1H NMR expanded spectrum (500 MHz, CDCl3) of compound 25c
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Figure S9 1H NMR spectrum (500 MHz, CDCl3) of compound 25d
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Figure S10 1H NMR expanded spectrum (500 MHz, CDCl3) of compound 25d
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Figure S11 13C NMR spectrum (125 MHz, CDCl3) of compound 25d
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Figure S12 1H NMR spectrum (500 MHz, CDCl3) of compound 25e
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Figure S13 1H NMR expanded spectrum (500 MHz, CDCl3) of compound 25e
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Figure S14 13C NMR spectrum (125 MHz, CDCl3) of compound 25e


2


image2.emf
S

S S

S

22



image3.emf
S

S S

S

Br

24



image4.emf
S

S S

S

R

25a-e



image5.emf
S

S

S

S

Br

24

S

S

S

S

Ar

25a-e

Pd(PPh

3

)

4

, CuI

+ Ar

Et

3

N, THF

65

o

C, 5h

S

S

S

S

25a, 63%

S

S

S

S

25b, 66%

S

S

S

S

Si

25c, 60%

S

S

S

S

25d, 70%

S

S

S

S

25e, 62%

OMe

Fe



image6.png
ppm

O w
Yo o

n
N
L
L
L
L
L
L
L
L




image7.png
-
S/ \S
D3

,/'\MMJV\J\. e M

W W W W




image8.png
150 140 130 120 110 100 % 8 70 60 50 40 30 20  ppm




image9.png
o

O
sj/\;ﬁ;s
OO

\

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 2 ppm

333~





image10.png
——6.695
~6.687

75 .8

W W ey W W




image11.png
160 140 120 100

130





image12.png




image13.png
NPy ===

-
50
\

JMMM L .

73

69 65  64ppm

T P




image14.png
Eebm





image15.png
s

Ty e




image16.png




image17.png
4.216

95 80 85 80 75 70 65 60 55 50 45 40 35 80 ppm

El





image18.png
—6.666
~—6.650

\I

S

68 67  ppm

W T e W W




image19.png
%





image1.emf
Cl

Cl Cl

Cl

S

SnBu

3

Pd(OAc)

2

, XPhos

80oC, 48h

S

S S

S

DMF, Dark

0

o

C, 24h

S

S S

S

Br

Pd(PPh

3

)

4

Et

3

N, DMF

65oC, 5h

S

S S

S

R

NBS

R

21 22 24 25a-e


