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PAPER INFO ABSTRACT

Article history: The Heck reaction is recognized as an effective method for the synthesis of high-value
g:\clie;‘e’gfjﬁ%m‘;‘;gz%z‘r’ organic compounds, and the use of photocatalysts, particularly palladium nanoparticles,
Accepted: 22/3ul/2025 can significantly enhance the yield and selectivity of these reactions. In this study, the

heterogeneous catalyst palladium/silicon carbide (Pd/SiC) was employed as an effective
and useful photocatalyst in the Heck coupling reaction between styrene and various aryl
halides under mild photochemical conditions. The impact of various parameters, including
solvent type, temperature, and catalyst amount, on the photocatalytic efficiency of
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Palladium, palladium nanoparticles was investigated. Under optimized reaction conditions, this
Heterogeneous, process yields well to excellent results. The synthesized nanocatalyst was characterized
Recycling. using techniques such as X-ray diffraction (XRD), Fourier transform infrared

spectroscopy (FT-IR), field emission scanning electron microscopy (FE-SEM),
transmission electron microscopy (TEM), porosimetry and surface area analysis (BET),
nitrogen adsorption and desorption, ICP methods, and UV-Vis spectroscopy. The
advantages of this nanocatalyst include the low cost of the catalytic support, desirable
active surface, simple catalyst recovery, and the synthesis of diverse alkenyl derivatives
with good yields in a short time at ambient temperature and pressure under visible light.
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! Brunauer—-Emmett-Teller

2 Inductively coupled plasma

3 X-ray diffraction

4+ UV-visible

3 Field emission scanning electron microscopy
6 Transmission Electron Microscopy
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E)-2-Styrylpyridine

FT-IR (thin film): v (cm™) = 3059, 1622, 1574, 1506, 1476, 1321, 1145; 1H NMR (400 MHz, CDCls)
d (ppm) = 8.62-8.60 (d, 1H); 7.68-7.57 (m, 4H), 7.41-7.29 (m, 5H), 7.15-7.12 (d, 2H, j= 12 Hz);
3CNMR (100 MHz, CDCls) 8 (ppm) = 155.64, 149.71, 136.78, 136.57, 132.75, 128.77, 127.99, 127.15,
122.16, 122.10; C13H1:N (181.09): Calcd. C, 86.15; H, 6.12; N, 7.73. Found. C, 86.55; H, 5.97; N, 7.48.

Y@, ¥ Jou

(E)-1-Methoxy-4-styrylbenzene

FT-IR (thin film): v (cm™) = 3072, 2936, 1643, 1565, 1528, 1504, 1476, 1371, 1256, 1076; *H NMR
(400 MHz, CDCls) 6 (ppm) = 7.52-7.38 (m, 4H); 7.35-7.32 (t, 2H); 7.28-7.25 (d, 2H, J= 12 Hz), 7.24-
7.21(d, 1H, J= 12 Hz), 7.05-6.89 (m, 2H), 2.67 (s, 3H); *CNMR (100 MHz, CDCls) § (ppm) = 157.67,
134.65, 129.47, 129.03, 128.5, 127.74, 126.82, 126.45, 123.67, 118.80, 105.80, 55.32; CisH1.0O
(210.10): Calcd. C, 85.68; H, 6.71. Found: C, 85.06; H, 6.92.
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IS STy dayl Cendlils i,
Pd/SiC (0.03 g), Cs2COs, DMF (1 1
mL), 12 W white LED, 25 °C, 12 Pd/SiC

h.

AUPd/ZrO,, catalyst 50 mg,
sodium acetate (AcONa); mmol, AUPd/ZrO; v
DMF 10 mL, visible-light, 40 °C,
20 h.
CUuPd/TiN (Cu:Pd = 3:2, 50 mg),
AcONa, DMF (4 mL), 50 °C, 1 CuPd/TiN v
atm Na, 12 h, Visible light
irradiation
Cs2CO3, 0.125 umol of Pd(dba)y,
0.375 pumol of Xant phos, and Pd(dba)2/ -
0.0125 pumol of CdS QDs in I mL CdS QDs
of benzene were illuminated with
390 nm blue LED under Ar(g)
atmosphere at room temperature
for 24 h.
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