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1. General Information

All the reactions were conducted with N2 protection. All Chemicals were purchased from 

Merck(Sigma-Aldrich), TCI, AVRA, and SRL Chemical Company. 1H NMR and 13C NMR 

spectra were recorded on Bruker Avance neo  400  spectrometers. Chemical shifts are reported 

in ppm relative to TMS as an internal standard. Chemical shifts were recorded in parts per 

million (ppm, δ) relative to tetramethylsilane (δ 0.00) or chloroform (d = 7.26, singlet). 1H-

NMR splitting patterns are designated as singlet (s), doublet (d), triplet (t), quartet (q), dd 

(doublet of doublets), m (multiplets). All first-order splitting patterns were assigned on the 

basis of the appearance of the multiplet. Splitting patterns that could not be easily interpreted 

are designated as multiplet(m) or broad (br). The reactions were monitored by TLC on silica-

gel 60 F254 plates. IR Spectra were recorded on Bruker spectrometer as KBr pellets. The 

morphology of the catalyst was examined by scanning electron microscopy field-emission 

scanning electron microscopy (FESEM, Model-JSM7610F PLUS), and TEM images were 

recorded using a TEM microscope (JEOL JEM 2100 PLUS). The elemental composition was 

determined by elemental mapping using TEM (JEOL JEM 2100 PLUS). TG-DTA 

measurements were carried out on an SII EXTRAR600TG-DTA instrument. 
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2. Characterization of catalyst

Figure S1. FT-IR spectra of (a) PS-H1L, (b) PS-H2L, (c) PS@Pd(OAc)2

Figure S2. FESEM images of (A) PS-H1L, (B) PS-H2L, (C) PS@Pd(OAc)2
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Figure S3. HRTEM images of (a) PS-H1L, (b) PS-H2L, (c) PS@Pd(OAc)2

Figure S4. Powder XRD analysis of  (a) PS-H2L, (b) PS@Pd(OAc)2
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Figure S5. Elemental Mapping analysis images of PS@Pd(OAc)2  for key elements  

(a) C (b) Pd (c) O (d) N
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Figure S6. (A) C 1s scan XPS spectrum of  PS@Pd(OAc)2. (B) N 1s scan XPS 

spectrum of  PS@Pd(OAc)2.  (C) O 1s scan XPS spectrum of  PS@Pd(OAc)2. (D) Pd 

3d scan XPS spectrum  of  PS@Pd(OAc)2 and (E) Full Scan XPS spectrum  of  

PS@Pd(OAc)2
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Figure S7. TGA spectra of (a) PS-H1L, (b) PS-H2L, (c) PS@Pd(OAc)2 (D) comparison 

spectra between  PS-H1L, PS-H2L and  PS@Pd(OAc)2
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Figure 8. DTGA spectra of (a) PS-H1L, (b) PS-H2L, (c) PS@Pd(OAc)2 (D) 

Comparision spectra between  PS-H1L, PS-H2L and  PS@Pd(OAc)2

3. Characterization data of synthesized compounds
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1 ) (E)-1-bromo-4-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethyl ether or ethyl 

acetate in petroleum ether (05:95). 

                                    Colour: White solid (90 % yield);

 1H NMR: (400 MHz, CDCl3): δ 6.64 (d, J = 16.0 Hz, 2H), 6.78 (d, J = 16.0 Hz, 2H), 7.26 (d, 

J = 6.0 Hz, 2H), 7.35-7.40 (m, 5H), 7.48 (d, J = 8.0 Hz, 2H). 

13C NMR: δ 121.06, 127.45, 128.45, 128.89, 129.03, 130.63, 131.13, 131.46, 136.18, 136.91.

2 ) (E)-1-nitro-4-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl 

acetate in petroleum ether (05:95).

                                       Colour: Light yellow solid (93 % yield)

 1H NMR: (400 MHz, CDCl3): δ 6.63 (d, J = 16.4 Hz, 1H), 6.86 (d, J = 16.4 Hz, 1H), 7.21-

7.24 (m, 2H), 7.26-7.28 (m, 3H), 7.39 (d, J = 8.8 Hz, 2H), 8.09 (d, J = 8.8 Hz, 2H).

13C NMR: δ 123.60, 124.20, 126.89, 127.98, 128.58, 129.68, 133.32, 133.96, 136.10, 174.44.

3 ) (E)-1-nitro-2-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl acetate 

in petroleum ether (05:95).

                              Colour: Light yellow solid (74 % yield)

1H NMR: (400 MHz, CDCl3 ): δ 6.78 (d, J = 16.0 Hz, 1H), 6.91 (d, J = 16.0 Hz, 1H), 7.02-

7.-08 (m, 2H), 7.14-7.24 (m, 4H), 7.40-7.42 (m, 2H), 8.10-8.12 (m 1H).

13C NMR: δ 123.89, 124.20, 126.89, 127.98, 128.01, 128.58, 128.88, 128.93, 129.68, 133.96, 

136.10, 146.32.

4 ) (E)-1-methyl-4-styrylbenzene

Br

NO2

O2N
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Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl 

acetate in petroleum ether (05:95).

                                      Colour: White solid (84 % yield)

 1H NMR: (400 MHz, CDCl3) : δ 2.37 (s, 3H), 6.62 (s, 2H), 7.05 (d, J = 8.0 Hz, 2H), 7.21 (d, 

J = 8.0 Hz, 2H), 7.23-7.35 (m, 5H).

 13C NMR: δ 22.71, 126.97, 126.19, 128.79, 120.84, 128.90, 129.55, 130.20, 137.50.

5 ) (E)-1,2-diphenylethene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl acetate 

in petroleum ether (05:95).

                              Colour: White solid (89 % yield)

1H NMR: (400 MHz, CDCl3): δ 6.71 (s, 2H), 7.43-7.36 (m, 2H), 7.38-7.40 (m, 3H), 7.42-7.44 

(m, 5H).

 13C NMR: δ 127.09, 128.21, 128.88, 130.25, 137.25.

6 ) (E)-1-isopropyl-4-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl 

acetate in petroleum ether (05:95).

                                     Colour: White solid (86 % yield)

1H NMR: (400 MHz, CDCl3): δ 1.50 (s, 6H), 3.01-3.08 (m, 1H), 6.74-6.78 (m, 2H), 7.25-7.26 

(m,2H), 7.35-7.42 (m, 5H), 7.48-7.50 ( m, 2H). 

13C NMR: δ 24.21, 30.12, 34.12, 126.48, 127.23, 128.47, 129.11, 129.18, 129.80, 130.46, 

134.89, 137.82, 148.03.

CH3
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7 ) (E)-1-fluoro-4-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl 

acetate in petroleum ether (05:95). 

                                   Colour: White solid (92 % yield)

 1H NMR: (400 MHz, CDCl3:) δ 6.75-6.86 (m, 2H), 7.10-7.14 (m, 2H), 7.44-7.50 (m, 7H). 

13C NMR: δ 121.06, 127.45, 128.45, 128.89, 129.03, 130.63, 131.13, 131.46, 136.18, 162.91.

8 ) (E)-1-chloro-4-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl 

acetate in petroleum ether (05:95).

                                   Colour: White solid (87 % yield)

 1H NMR: (400 MHz, CDCl3): δ 6.69 (d, J = 15.6 Hz, 1H), 6.81 (d, J = 15.6 Hz, 1H), 7.29 (m, 

2H), 7.35-7.45 (m, 8H)

 13C NMR: δ 127.40, 128.42, 128.49, 128.88, 128.98, 130.29, 131.01, 132.83, 135.69, 136.92.

09 ) (E)-1-methyl-2-styrylbenzene

      Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl acetate 

in petroleum ether (05:95). 

Colour: White solid (72 % yield)

1H NMR: (400 MHz, CDCl3): δ 2.40 (s, 3H), 6.71-6.80 (m., 2H), 7.15-7.18 (m, 1H), 7.25-7.32 

(m, 8H).

 13C NMR: δ 19.99, 125.83, 127.15, 127.34, 128.19, 128.99, 129.03, 129.64, 130.18, 130.63, 

136.18, 137.13, 137.22.

F

Cl

H3C
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10 ) (E)-1,3-dichloro-2-styrylbenzene

Following the general procedure, compound was purified by column 

chromatography over silica gel and mixture of diethylether or ethyl acetate 

in petroleum ether (05:95).

                              Colour: White solid (77 % yield)

 1H NMR: (400 MHz, CDCl3 ): δ 7.15-7.18 (m, 1H), 7.29-7.34 (m, 2H), 7.45-7.53 (m, 5H), 

7.69-7.70 (m, 2H).

 13C NMR: δ 122.71, 126.97, 128.17, 128.52, 128.73, 128.90, 134.76, 136.93, 137.20.
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5. 1H-NMR and 13C-NMR data of synthesized compounds



14



15



16



17



18



19



20



21



22


