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I. Experimental Section:

General

Nanoparticles Fe3O4 (<50nm) and phenylacetylene were purchased from Aldrich. Aryl iodides 

were obtained by Alfa Aesar. Solvents were freshly distilled and used. Carbon monoxide with a 

purity of 99.99% was commercially available. Other reagents were of analytical grade and were 

used as received.1. Synthesis Procedure & Characterization

1. Synthesis of the Pd/Fe3O4 catalyst 

Pd/Fe3O4 was prepared according to the following procedures. Nanoparticles Fe3O4 were 

impregnated with Na2PdCl4 (1.0 %) aqueous solution and stirred 1h. After impregnation, the 

suspension was adjusted to pH 12 by adding sodium hydroxide (1 M) and stirred 6 h. The solid was 

washed by distilled water. The catalyst precursors were reduced by adding 0.2 M KBH4 solution 

dropwise under gentle stirring in an ice-water bath 30 min until no obvious bubbles were observed 

in the solution. The resulting Pd/Fe3O4 was washed thoroughly with distilled water and 

subsequently with alcohol. The metal Pd content of catalyst determined by atomic absorption 

spectroscopy is 1.04%.

Characterization of the catalyst
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Fig. 2 Pd XPS spectra of Pd/ Fe3O4
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Fig. 3 XRD patterns of Pd/ Fe3O4

2. General procedure for carbonylative Sonogashira coupling reaction of aryl 
iodides by Pd/ Fe3O4.

All carbonylative Sonogashira coupling reaction experiments were carried out in a 100 mL 

autoclave equipped with magnetic stirring and automatic temperature control. In a typical 

experiment, known quantities of iodobenzene (2.5 mmol), phenylacetylene (3.0 mmol), Pd/Fe3O4 

(50 mg, Pd, 1.04% wt%), Et3N (7.2 mmol) and 5ml of toluene were charged into the reactor. The 

autoclave was closed, purged three times with CO, pressurized to 2.0 MPa with CO, and then 

stirred at 130 oC for 4 h. After reaction, carbon monoxide was purged carefully and the catalyst was 

obtained by magnetic separation. The catalyst could be directly reused for the next run after washed 

several times with ethanol and dried under vacuum, the base should be freshly added before the 

next carbonylation reaction. The reaction mixture was qualitatively and quantitatively analyzed by 

GC-MS (Agilent 6890/5973) and GC (Agilent 6820), respectively. The crude product was purified 

by column chromatography on silica gel (eluting solvent hexane: ethyl acetate) to give the desired 

products.  

 

NMR data of α,β-alkynyl ketones.

1,3-diphenylprop-2-yn-1-one 3aa2

C
O
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A yellowish solid, mp 46-48°C 1H NMR (400 MHz, CDCl3) δ 7.39-7.43(m, 3H), 7.45-7.53(m, 2H), 

7.60-7.64(m, 1H), 7.64-7.69 (m, 2H), 8.20-8.22(dd, 2H); 13C NMR (100 MHz, CDCl3) δ 86.86, 

93.10, 120.10, 128.62, 128.68, 129.57, 130.79, 133.07, 134.12, 136.85, 178.03; EI-MS: m/z = 206 

(M+).

1-(2-toyl)-3-phenyl-2-yn-1-one 3ba2

C
O

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 2.67 (s, 3H), 7.25-7.27 (d, 1H), 7.33-7.45 (m, 5H), 

7.63-7.65 (t, 2H), 8.29-8.31 (d, 1H); 13C NMR (100 MHz, CDCl3) δ 21.90, 88.29, 91.73, 120.23, 

125.82, 128.57, 130.53, 132.10, 133.13, 135.59, 140.40, 179.68; EI-MS: m/z = 220 (M+).

1-(4-toyl)-3-phenyl-2-yn-1-one 3ca1

C
O

A yellowish solid, mp 68-70°C 1H NMR (400 MHz, CDCl3) δ 2.43 (s, 3H), 7.29-7.31 (d, 2H), 

7.38-7.48 (m, 3H), 7.65-7.68 (m, 2H), 8.09-8.11 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 21.84, 

86.94, 92.59, 120.22, 128.64, 129.33, 129.70, 130.67, 133.01, 134.5CrossFire Beilstein Database: 

7, 145.24, 177.73; EI-MS: m/z = 220 (M+).

1-(4-ethylphenyl)-3-phenylprop-2-yn-1-one 3da6

C
O

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 1.24-1.28 (t, 3H), 2.70-2.75 (m, 2H), 7.18-7.31(d, 

3H), 7.40-7.48(m, 2H), 7.65-7.68 (d, 2H), 8.12-8.14 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 15.14, 

29.09, 86.96, 92.61, 120.23, 128.15, 128.63, 129.81, 130.66, 133.01, 134.76, 151.38, 177.76; 

EI-MS: m/z =234 (M+).

1-(2-methoxyphenyl)-3-phenylprop-2-yn-1-one 3ea1

C
O

OCH3

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 3.94 (s, 3H), 6.98-7.05 (q, 2H), 7.35-7.44 (m, 3H), 

7.49-7.54 (m, 1H), 7.59-7.61 (t, 2H), 8.05-8.08 (dd, 1H); 13C NMR (100 MHz, CDCl3) δ 55.83, 
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89.09, 91.51, 112.11, 120.22, 120.56, 126.57, 128.51, 130.38, 132.57, 132.89, 134.98, 159.73, 

176.68; EI-MS: m/z = 236 (M+).

1-(3-methoxyphenyl)-3-phenylprop-2-yn-1-one 3fa1

C
O

H3CO

A yellowish solid, mp 59-61°C, 1H NMR (400 MHz, CDCl3) δ 3.86 (s, 3H), 7.14-7.17 (m, 1H), 

7.37-7.48 (m, 4H), 7.64-7.68 (m, 3H), 7.83-7.85 (dd, 1H); 13C NMR (100 MHz, CDCl3) δ 55.41, 

86.88, 92.94, 112.72, 120.00, 120.91, 122.81, 128.64, 129.60, 130.77, 133.02, 138.15, 159.72, 

177.71; EI-MS: m/z = 236 (M+).

1-(4-methoxyphenyl)-3-phenylprop-2-yn-1-one 3ga1

C
O

H3CO

A yellowish solid, mp 97-99°C, 1H NMR (400 MHz, CDCl3) δ 3.88 (s, 3H), 6.96-6.98 (d, 2H), 

7.38-7.46 (m, 3H), 7.64-7.67 (q, 2H), 8.17-8.19 (dd, 2H); 13C NMR (100 MHz, CDCl3) δ 55.59, 

86.99, 92.30, 113.86, 120.33, 128.63, 130.27, 130.57, 131.98, 132.94, 164.46, 176.68; EI-MS: m/z 

= 236 (M+).

1-(4-chlorophenyl)-3-phenylprop-2-yn-1-one 3ha1

C
O

Cl

A yellowish solid, mp 103-105 °C, 1H NMR (400 MHz, CDCl3) δ 7.40-7.43 (t, 2H), 7.47-7.50 (t, 

3H), 7.66-7.68 (d, 2H), 8.13-8.15 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 86.55, 93.63, 119.86, 

128.73, 129.00, 130.87, 130.99, 133.11, 135.27, 140.71, 176.68; EI-MS: m/z = 242 (M+).

1-(naphthalen-1-yl)-3-phenylprop-2-yn-1-one 3ia1

C
O
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A yellowish solid, mp 92-94°C, 1H NMR (400 MHz, CDCl3) δ 7.39-7.49 (m, 3H), 7.55-7.61 (m, 

2H), 7.65-7.70 (m, 3H), 7.89-7.91 (d, 1H), 8.08-8.10 (d, 1H), 8.63-8.65 (dd, 1H), 9.21-9.24 (d, 1H); 

13C NMR (100 MHz, CDCl3) δ 88.46, 91.69, 120.33, 124.47, 125.98, 126.76, 128.56, 128.65, 

128.97, 130.60, 130.72, 132.95, 133.85, 134.54, 135.11, 179.75; EI-MS: m/z = 256 (M+).

3-(4-tert-butylphenyl)-1-phenylprop-2-yn-1-one 3ab5

C
O

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 1.32 (s, 9H), 7.42-7.44 (d, 2H), 7.48-7.52 (t, 2H), 

7.59-7.63 (t, 3H), 8.20-8.22 (t, 2H); 13C NMR (100 MHz, CDCl3) δ 31.00, 35.06, 86.68, 93.79, 

116.96, 125.73, 128.56, 129.51, 132.97, 133.98, 136.94, 154.55, 178.09; EI-MS: m/z = 262 (M+).

1-phenylhept-2-yn-1-one 3ac3

C
O

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 0.92-0.95 (t, 3H), 1.43-1.52 (m, 2H), 1.60-1.67 (m, 

2H), 2.46-2.49 (t, 2H), 7.43-7.46 (t, 2H), 7.55-7.58 (t, 1H), 8.10-8.12 (d,2H); 13C NMR (100 MHz, 

CDCl3) δ 13.46, 18.83, 22.00, 29.75, 79.58, 69.82, 128.41, 129.47, 133.81, 136.82, 178.21; EI-MS:

m/z = 186 (M+).

1-phenyl-4-toyl-2-yn-1-one 3ad7

C
O

A yellowish solid, mp 69-71°C 1H NMR (400 MHz, CDCl3) δ 3.19 (s,3H), 7.24-7.31 (m, 2H), 

7.39-7.48 (m, 3H), 7.66-7.68 (m, 2H), 8.09-8.11(dd, 2H); 13C NMR (100 MHz, CDCl3) δ 21.83, 

86.92, 92.58, 120.21, 128.63, 129.32, 129.69, 130.66, 133.00, 134.56, 145.23, 177.72. EI-MS:

220(M+).

1-phenyl-3-o-toyl-2-yn-1-one 3ae8

C
O

A yellowish oil, 1H NMR (400 MHz, CDCl3) δ 2.59 (s 3H), 7.22-7.30 (m, 2H), 7.36-7.45 (m, 3H),

7.50-7.67 (m, 2H), 8.04-8.25 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 20.84, 90.77, 92.13, 120.03, 
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125.91, 128.26, 128.60, 129.51, 130.77, 132.74, 133.63, 1333.97, 137.14, 142.14, 178.00. EI-MS:

220(M+).

3-(4-methoxyphenyl)-1-phenylprop-2-yn-1-one 3af 2

C
O

OMe

A colorless solid, mp 80-81°C 1H NMR (400 MHz, CDCl3) δ 3.90 (s, 3H), 6.96-6.98 (d, 2H), 

7.53-7.57 (t, 2H), 7.64-7.70 (m, 3H), 8.25-8.26 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 55.43, 

86.89, 94.25, 111.98, 114.45, 128..54, 129.47, 133.85, 135.11, 137.14, 161.77, 178.00. EI-MS: 236 

(M+).

3-(4-bromophenyl)-1-phenylprop-2-yn-1-one 3ag7

C
O

Br

A yellowish solid, mp 115-116°C 1H NMR (400 MHz, CDCl3) δ7.50-7.59 (m, 6H) 7.63-7.67 (m, 

1H), 8.20-8.22 (d, 2H); 13C NMR (100 MHz, CDCl3) δ 87.14, 91.57, 119.10, 125.57, 128.66, 

129.56, 132.10, 134.22, 134.31, 136.80, 177.76. EI-MS: 286 (M+)
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II. Copy of NMR spectra of α,β-alkynyl ketones.
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