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General Remarks: 1H NMR and 13C NMR were recorded on a Bruker AC-300 FT (1H: 300 MHz, 
13C: 75 MHz) using TMS as internal reference. The chemical shifts (δ) and coupling constants (J) 
were expressed in ppm and Hz respectively. Infrared samples were recorded on a Perkin-Elmer 
2000 FTIR spectrometer. Toluene was distilled from sodium/benzophenone. DCE was distilled 
from CaH2 and stored over 4 Å molsieves in screw-cap flask. DMSO and DMF was predried over 
4 Å molsieves and stored in screw-cap flask. 4 Å molsieves was predried in oven at 250 ˚C for 48 
h. All commercially available reagents were used as received. 
 

1. General procedure for the isomerization of alkene:  
PdCl2 (8.8 mg, 0.05 mmol) and FeCl3 (8.1 mg, 0.05 mmol) were added to a solution of 1a 

(112.0 mg, 0.5 mmol) in 1,2-dichloroethane (1.5 mL). The resulting mixture was warmed to 50 ˚C  
for 5 h, then the mixture was extracted with CH2Cl2 twice. The combined organic extracts were 
dried over Na2SO4 and filtered. Solvents were evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel using PE-EtOAc (20:1, v/v) as eluent to give 2a 
as a yellow oil (103.0 mg, 92%). 
 
 

2. Synthesis of substrates 1a-1r 
2.1 Synthesis of substrates 1a-1m (Scheme SI-1). 
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Scheme SI-1. synthesis of 1a-1m. 
 
General procedure for the Grignard additions: 
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  To a solution of magnesium (80.0 mmol) and a granule of I2 in anhydrous Et2O (30 ml) was 
added dropwise a solution of bromobenzene (80.0 mmol) in anhydrous Et2O (20 ml), controlling 
the speed to maintain ether boiling. After adding, the system was refluxed for 30 min. Then cooled 
to 0 ˚C, a solution of salicylaldehyde (20.0 mmol) in THF (20 ml) was added dropwise to the 
mixture in 15 min, and then the system was refluxed for a subsequent 30 min. After fefluxing, 
saturated NH4Cl was added dropwise to the system at 0 ˚C, then the resulting solution was 
extracted with Et2O (50 ml× 3).The combined organic extracts were dried with anhydrous 
sodium sulphate and concentrated in vacuo. The residue was chromatographed on silica gel 
eluting with petroleum ether/EtOAc (6 : 1) to give 2-(hydroxy(phenyl)methyl)phenol as a white 
solid (3.64 g, 91%). 
 
General procedure for the allylation with allylsilane1 
 To a solution of 2-(hydroxy(phenyl)methyl)phenol and allyltrimethylsilane (1.5 equiv) in DCE 
was added FeCl3 (10 mol%) quickly. The resulting mixture was warmed to 50 ˚C. After 45 min, 
the mixture was extracted with CH2Cl2 twice. The combined organic extracts were dried over 
Na2SO4 and filtered. Solvents were evaporated under reduced pressure. The residue was purified 
by column chromatography on silica gel using PE-EtOAc (10 : 1, v/v) as eluent to give 1a as a 
yellow oil with 84% yield. 
 
2.2 Synthesis of substrates 1n-1r (Scheme SI-2) 
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Scheme SI-2. synthesis of 1n-1r 
 
General procedure for allylation of salicylaldehyde in aqueous medium2 

To a mixture of salicylaldehyde (1 mmol) in 2 mL of THF and 4 mL of saturated NH4Cl 
solution was added zinc powder (0.130 g, 2mmol) and allyl bromide (0.242g, 2 mmol) at room 
temperature. After the mixture was stirred for 4 h and it was extracted with ethyl acetate for three 
times. The combined organic extracts were dried using anhydrous Na2SO4 and evaporated under 
reduced pressure; The residue was then purified by column chromatography over silica gel to 
afford 2-(1-hydroxybut-3-enyl)phenol 1q as a yellow oil. 
 
General procedure for the reduction of allylation product to 2-(but-3-enyl)phenol 1n-1p 
  To a solution of 2-(1-hydroxybut-3-enyl)phenol 1q and triethylsilane (2.2 equiv) in CH3NO2 
was added FeCl3 (10 mol%) quickly. The resulting mixture was stirred for 5 h at room temperature 
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under N2 atmosphere. Then the solvent was evaporated under reduced pressure and the residue 
was purified by column chromatography on silica gel using PE-EtOAc (20: 1 to 10: 1, v/v) as 
eluent to give 1n as a yellow oil with 28% yield. (for 1o, 20% yield was obtained, surprisingly, for 
1p, the yield was 62%). 
 
Procedure for synthesis of 1r 
   To a solution of 1q and MeOH (20 equiv) in DCE was added FeCl3 (10 mol%) quickly. The 
resulting mixture was warmed to 50 ˚C. After 5 h, the solvent was evaporated under reduced 
pressure and the residue was purified by column chromatography on silica gel using PE-EtOAc 
(10: 1, v/v) as eluent to give 1r as a yellow oil with 74% yield. 
 
2.3 Synthesis of deuterium substrate 1a-d (Scheme SI-3)3 
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1. M. Yasuda, T. Saito, M. Ueba, A. Baba, Angew. Chem. 2004, 116,1438-1440; Angew. Chem. Int. 

Ed. 2004, 43, 1414-1416. 
2. Einhorn,C.; Luche, J.-L. J. Organoment. Chem. 1987, 322, 177-183. 
3. For the procedure of Reimer-Tiemann reaction, see: D. S. Kemp, J. Org. Chem.1971, 36, 202. 
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3. Characterization data of all substances 
3.1. Characterization data for substrates 1a-1r 
2-(1-phenylbut-3-enyl)phenol (1a) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.35-7.17 (m, 6 H), 
7.11-7.06 (m, 1 H), 6.96-6.91 (m, 1 H), 6.71-6.68 (m, 1 H), 5.86-5.72 (m, 1 H), 5.09-4.96 (m, 2 H), 
4.91 (s, 1 H), 4.36 (t, J = 7.8 Hz, 1 H), 2.87-2.79 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 
153.5, 143.9, 137.0, 130.8, 128.7, 128.4, 128.0, 127.6, 126.6, 121.0, 116.5, 116.1, 44.4, 39.2; IR 
(KBr, cm-1): v = 3535, 3064, 3028, 2925, 1639, 1593, 1494, 1453, 1328, 1197, 1116, 1087, 994, 
913, 842, 752, 700; GC-MS (EI) calc. C16H16O (M+): 224. Found: 224. 
 
but-3-ene-1,1-diyldibenzene (1b) 

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.27-7.20 (m, 8 H), 
7.16-7.12 (m, 2 H), 5.75-5.66 (m, 1 H), 5.04-4.91 (m, 2 H), 3.99 (t, J = 7.8 Hz, 1 H), 2.83-2.77 (m, 
2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 144.6, 137.0, 128.5, 128.1, 126.3, 116.4, 51.4, 40.1; 
IR (KBr, cm-1): v = 3026, 2916, 1639, 1599, 1493, 1450, 1377, 1155, 1075, 1031, 970, 913, 844, 
740, 699, 579; GC-MS (EI) calc. C16H16 (M+): 208. Found: 208. 
 
1-methoxy-2-(1-phenylbut-3-enyl)benzene (1c) 

OMe  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.23-7.18 (m, 5 H), 
7.13-7.09 (m, 2 H), 6.91-6.88 (m, 1 H), 6.78 (d, J = 8.4 Hz, 1 H), 5.81-5.65 (m, 1 H), 5.03-4.88 (m, 
2 H), 4.49 (t, J = 7.8 Hz, 1 H), 3.70 (s, 3 H), 2.79-2.74 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, 
ppm): δ = 157.3, 144.7, 137.5, 133.3, 128.5, 128.4, 128.1, 127.4, 126.1, 120.7, 116.1, 111.0, 55.7, 
43.6, 39.4; IR (KBr, cm-1): v = 3062, 3027, 2934, 1639, 1599, 1491, 1439, 1346, 1289, 1242, 1123, 
1052, 1030, 994, 911, 842, 752, 699, 648, 591; GC-MS (EI) calc. C17H18O (M+): 238. Found: 238. 
 
3-(1-phenylbut-3-enyl)phenol (1d) 
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OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.18-7.09 (m, 6 H), 
6.81 (d, J = 7.5 Hz, 1 H), 6.68-6.59 (m, 2 H), 5.74-5.63 (m, 1 H), 5.10 (br, 1 H), 5.04-4.91 (m, 2 
H), 3.93 (t, J = 7.8 Hz, 1 H), 2.79-2.74 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 155.1, 
146.1, 143.8, 136.3, 129.1, 128.0, 127.5, 125.8, 120.0, 115.9, 114.5, 112.8, 50.6, 39.4; IR (KBr, 
cm-1): v = 3393, 3063, 3026, 2976, 1639, 1597, 1491, 1451, 1363, 1257, 1153, 1076, 997, 914, 
875, 783, 700, 580; GC-MS (EI) calc. C16H16O (M+): 224. Found: 224. 
 
4-(1-phenylbut-3-enyl)phenol (1e) 

HO  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.25-7.12 (m, 5 H), 
7.07 (d, J = 8.4 Hz, 2 H), 6.71 (d, J = 8.4 Hz, 2 H), 5.75-5.65 (m, 1 H), 5.33 (br, 1 H), 5.04-4.92 
(m, 2 H), 3.93 (t, J = 7.8 Hz, 1 H), 2.78-2.73 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 
153.9, 145.1, 137.1, 137.0, 129.2, 128.6, 128.0, 126.3, 116.4, 115.5, 50.5, 40.3; IR (KBr, cm-1): v 
= 3386, 3026, 2929, 1612, 1510, 1498, 1449, 1360, 1237, 1159, 1065, 912, 845, 698, 576; GC-MS 
(EI) calc. C16H16O (M+): 224. Found: 224. 
 
4-methoxy-2-(1-phenylbut-3-enyl)phenol (1f) 

MeO

OH  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.41-7.30 (m, 5 H), 
6.97 (s, 1 H), 6.76-6.70 (m, 2 H), 5.95-5.80 (m, 1 H), 5.20-5.08 (m, 2 H), 4.90 (s, 1 H), 4.45 (t, J = 
7.8 Hz, 1 H), 3.87 (s, 3 H), 2.96-2.88 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.8, 
147.2, 143.0, 136.8, 132.1, 128.6, 128.2, 126.5, 116.7, 116.5, 114.7, 111.7, 55.8, 44.4, 39.0; IR 
(KBr, cm-1): v = 3412, 3027, 2936, 2834, 1639, 1600, 1505, 1431, 1333, 1286, 1201, 1095, 1042, 
995, 912, 805, 700, 591; GC-MS (EI) calc. C17H18O2 (M+): 254. Found: 254. 
 
4-chloro-2-(1-phenylbut-3-enyl)phenol (1g) 

Cl

OH  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.46-7.35 (m, 6 H), 
7.19-7.16 (m, 1 H), 6.78 (d, J = 8.7 Hz, 1 H), 5.95-5.80 (m, 1 H), 5.22-5.11 (m, 3 H), 4.43 (t, J = 
7.8 Hz, 1 H), 2.95-2.89 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.0, 142.9, 136.3, 
132.6, 128.7, 128.2, 128.1, 127.2, 126.7, 125.7, 117.2, 116.8, 44.2, 38.8; IR (KBr, cm-1): v = 3533, 
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3078, 2926, 1640, 1600, 1492, 1450, 1414, 1321, 1266, 1198, 1162, 1111, 994, 916, 811, 700, 652; 
GC-MS (EI) calc. C16H15ClO (M+): 258. Found: 258. 
 
2-(1-p-tolylbut-3-enyl)phenol (1h) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.30-7.22 (m, 1 H), 
7.17-7.08 (m, 5 H), 6.95-6.86 (m, 1 H), 6.71 (d, J = 7.8 Hz, 1 H), 5.35-5.18 (m, 1 H), 5.08-4.95 (m, 
2 H), 4.83 (s, 1 H), 4.28 (t, J = 7.8 Hz, 1 H), 2.86-2.74 (m, 2 H), 2.30 (s, 3 H); 13C-NMR (CDCl3, 
75 MHz, ppm): δ = 153.5, 140.7, 137.0, 136.1, 130.9, 129.4, 128.4, 128.1, 127.5, 121.0, 116.5, 
116.2, 43.9, 39.2, 21.2; IR (KBr, cm-1): v = 3530, 3021, 2922, 1640, 1598, 1510, 1453, 1329, 1257, 
1204, 1118, 1087, 1043, 994, 913, 818, 752, 718, 621; GC-MS (EI) calc. C17H18O (M+): 238. 
Found: 238. 
 
4-bromo-2-(1-p-tolylbut-3-enyl)phenol (1i) 

OH

Br

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.33 (m, 1 H), 
7.17-7.07 (m, 5 H), 6.58 (d, J = 8.4 Hz, 1 H), 5.79-5.62 (m, 1 H), 5.12 (s, 1 H), 5.06-4.95 (m, 2 H), 
4.22 (t, J = 7.8 Hz, 1 H), 2.83-2.72 (m, 2 H), 2.29 (s, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 
152.6, 139.7, 136.4, 133.2, 131.0, 130.1, 129.4, 127.9, 117.7, 116.7, 113.0, 43.9, 38.8, 21.0; IR 
(KBr, cm-1): v = 3422, 2922, 1639, 1511, 1489, 1411, 1320, 1266, 1163, 1101, 1042, 993, 914, 811, 
733, 629; HRMS calc. C17H17BrO (M+): 316.0463. Found: 316.0454. 
 
2-(pent-4-en-2-yl)phenol (1j) 

OH  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.16 (d, J = 7.5 Hz, 1 
H), 7.08-7.02 (m, 1 H), 6.92-6.87 (m, 1 H), 6.71 (d, J = 8.1 Hz, 1 H), 5.83-5.69 (m, 1 H), 
5.06-4.90 (m, 2 H), 4.85 (s, 1 H), 3.18-3.11 (m, 1 H), 2.44-2.37 (m, 1 H), 2.33-2.26 (m, 1 H), 1.24 
(d, J = 6.9 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.0, 137.5, 133.0, 127.4, 126.9, 
121.1, 116.2, 115.6, 41.4, 32.5, 20.2; IR (KBr, cm-1): v = 3449, 3074, 2964, 1639, 1590, 1502, 
1452, 1330, 1175, 994, 913, 828, 752; GC-MS (EI) calc. C11H14O (M+): 162. Found: 162. 
 
4-methoxy-2-(pent-4-en-2-yl)phenol (1k) 

OH

MeO

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 6.76 (d, J = 3.0 Hz, 1 
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H), 6.69 (d, J = 2.7 Hz, 1 H), 6.63-6.60 (m, 1 H), 5.78-5.73 (m, 1 H), 5.14 (s, 1 H), 5.07-4.96 (m, 
2 H), 3.77 (s, 3 H), 3.20-3.13 (m, 1 H), 2.49-2.35 (m, 1 H), 2.33-2.28 (m, 1 H), 1.24 (d, J = 6.9 Hz, 
3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.0, 146.3, 136.5, 133.6, 115.3, 112.7, 110.4, 55.0, 
40.4, 31.8, 19.3; IR (KBr, cm-1): v = 3411, 2962, 1640, 1610, 1505, 1431, 1344, 1289, 1269, 1201, 
1041, 914, 872, 804, 711; GC-MS (EI) calc. C12H16O2 (M+): 192. Found: 192. 
 
4-bromo-2-(pent-4-en-2-yl)phenol (1l) 

OH

Br

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.25 (s, 1 H), 7.16 (d, 
J = 8.1 Hz, 1 H), 6.63 (d, J = 8.1 Hz, 1 H), 5.82-5.65 (m, 1 H), 5.06-4.98 (m, 3 H), 3.18-3.06 (m, 1 
H), 2.40-2.25 (m, 2 H), 1.24 (d, J = 6.3 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.2, 
136.9, 135.5, 130.3, 129.6, 117.3, 116.5, 113.2, 41.1, 32.6, 20.0; IR (KBr, cm-1): v = 3449, 2956, 
1639, 1491, 1413, 1321, 1268, 1168, 1103, 993, 915, 808, 630; GC-MS (EI) calc. C11H13BrO (M+): 
240. Found: 240. 
 
2,4-di-tert-butyl-6-(pent-4-en-2-yl)phenol (1m) 

OH

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.19 (d, J = 2.1 Hz, 1 
H), 7.07 (d, J = 2.1 Hz, 1 H), 5.88-5.74 (m, 1 H), 5.12-5.02 (m, 2 H), 4.79 (s, 1 H), 3.04-2.97 (m, 
1 H), 2.43-2.31 (m, 2 H), 1.45 (s, 9 H), 1.32 (s. 9 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 149.1, 
142.3, 137.2, 134.6, 131.7, 121.5, 121.0, 116.5, 41.8, 34.9, 34.3, 32.8, 31.7, 30.1, 20.4; IR (KBr, 
cm-1): v = 3407, 2960, 1640, 1476, 1417, 1361, 1294, 1188, 1117, 1043, 914, 877, 818, 764, 646; 
HRMS calc. C19H30O (M+): 274.2297. Found: 274.2292. 
 
2-(but-3-enyl)phenol (1n) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.16-7.08 (m, 2 H), 
6.92-6.87 (m, 1 H), 6.77 (d, J = 7.8 Hz, 1 H), 5.97-5.88 (m, 1 H), 5.13-5.00 (m, 2 H), 4.88 (s, 1 H), 
2.74-2.71 (m, 2 H), 2.44-2.37 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.8, 137.5, 129.5, 
127.1, 126.5, 120.1, 114.6, 114.3, 33.1, 28.4; IR (KBr, cm-1): v = 3443, 2926, 1639, 1591, 1503, 
1455, 1330, 1234, 1170, 1116, 1042, 996, 912, 848, 752; GC-MS (EI) calc. C10H12O (M+): 148. 
Found: 148. 
 
4-bromo-2-(but-3-enyl)phenol (1o) 

OH

Br

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.25-7.23 (m, 1 H), 
7.19-7.15 (m, 1 H), 6.64 (d, J = 8.4 Hz, 1 H), 5.92-5.74 (m, 1 H), 5.09-4.99 (m, 2 H), 4.81 (s, 1 H), 
2.69-2.64 (m, 2 H), 2.38-2.34 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.3, 137.8, 133.0, 
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130.0, 129.7, 117.1, 115.6, 112.6, 33.6, 29.6; IR (KBr, cm-1): v = 3423, 2927, 1633, 1491, 1411, 
1266, 1165, 1115, 914, 807, 627; HRMS calc. C10H11BrO (M+): 225.9993. Found: 225.9988. 
 
2-(but-3-enyl)-4,6-di-tert-butylphenol (1p) 

OH

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.18 (d, J = 2.4 Hz, 1 
H), 7.01 (d, J = 2.4 Hz, 1 H), 5.95-5.84 (m, 1 H), 5.14-5.01 (m, 2 H), 4.72 (s, 1 H), 2.68-2.63 (m, 
2 H), 2.42-2.36 (m, 2 H), 1.43 (s. 9 H), 1.29 (s, 9 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 150.1, 
142.5, 138.3, 135.4, 126.8, 124.7, 122.2, 115.7, 34.5, 34.2, 31.9, 30.5, 30.2, 29.9; IR (KBr, cm-1): 
v = 2957, 2868, 1640, 1479, 1416, 1296, 1194, 1149, 997, 913, 877, 761; HRMS calc. C18H28O 
(M+): 260.2140. Found: 260.2146. 
 
2-(1-methoxybut-3-enyl)phenol (1r) 

OH

OMe

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.85 (s, 1 H), 
7.21-7.16 (m, 1 H), 6.95-6.92 (m, 1 H), 6.88-6.80 (m, 2 H), 5.81-5.72 (m, 1 H), 5.11-5.05 (m, 2 H), 
4.34-4.30 (m, 1 H), 3.40 (s, 3 H), 2.70-2.63 (m, 1 H), 2.53-2.46 (m, 1 H); 13C-NMR (CDCl3, 75 
MHz, ppm): δ = 155.5, 134.2, 129.2, 128.6, 119.8, 117.7, 117.0, 85.6, 57.4, 40.5; IR (KBr, cm-1): v 
= 3373, 2936, 1641, 1586, 1490, 1457, 1351, 1239, 1080, 997, 917, 837, 755; GC-MS (EI) calc. 
C11H14O2 (M+): 178. Found: 178. 
 
Deuterium 2-(1-phenylbut-3-enyl)phenol (1a-d) 

OH

D

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.35-7.17 (m, 6 H), 
7.11-7.06 (m, 1 H), 6.96-6.91 (m, 1 H), 6.71-6.68 (m, 1 H), 5.86-5.72 (m, 1 H), 5.09-4.96 (m, 2 H), 
4.91 (s, 1 H), 2.87-2.79 (m, 2 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.5, 143.9, 137.0, 
130.8, 128.7, 128.4, 128.0, 127.6, 126.6, 121.0, 116.5, 116.1, 44.4, 39.2; IR (KBr, cm-1): v = 3535, 
3064, 3028, 2925, 1639, 1593, 1494, 1453, 1328, 1197, 1116, 1087, 994, 913, 842, 752, 700; 
HRMS calc. C16H15DO (M+): 225.1264. Found: 225.1269. 
 
3.1. Characterization data for products 
(E)-2-(1-phenylbut-1-enyl)phenol (2a) 

OH  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.26-7.21 (m, 6 H), 
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7.04-6.90 (m, 3 H), 6.37 (t, J = 7.5 Hz, 1 H), 5.06 (s, 1 H), 2.05 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 
1.02 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.1, 140.5, 135.2, 135.1, 130.8, 
129.3, 128.7, 127.7, 126.6, 125.8, 120.7, 115.5, 23.5, 14.2; IR (KBr, cm-1): v = 3524, 2966, 2872, 
1580, 1486, 1449, 1334, 1284, 1193, 1148, 1033, 910, 828, 755, 698; HRMS calc. C16H16O (M+): 
224.1201. Found: 224.1204. 
 
(E)-4-methoxy-2-(1-phenylbut-1-enyl)phenol (2f) 

OH

MeO

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.35-7.12 (m, 5 H), 
6.91-6.80 (m, 2 H), 6.56 (s, 1 H), 6.36 (t, J = 7.5 Hz, 1 H), 4.73 (s, 1 H), 3.72 (s, 3 H), 2.06 (dq, J1 
= 7.5 Hz, J2 = 7.5 Hz, 2 H), 1.03 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.7, 
147.2, 135.8, 134.9, 129.2, 128.6, 127.6, 126.5, 116.5, 116.0, 115.7, 115.4, 55.8, 23.4, 14.0; IR 
(KBr, cm-1): v = 3528, 2964, 2872, 1596, 1491, 1446, 1360, 1274, 1212, 1145, 1039, 952, 852, 
772, 697; HRMS (EI) calc. C17H18O2 (M+): 254.1307. Found: 254.1302. 
 
(E)-4-chloro-2-(1-phenylbut-1-enyl)phenol (2g) 

OH

Cl

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.30-7.21 (m, 6 H), 
7.04-6.92 (m, 2 H), 6.40 (t, J = 7.5 Hz, 1 H), 5.07 (s, 1 H), 2.07 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 
1.06 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.2, 135.7, 133.4, 130.1, 129.1, 
128.7, 127.8, 126.5, 116.7, 23.4, 13.9; IR (KBr, cm-1): v = 3522, 2966, 2872, 1597, 1480, 1408, 
1326, 1266, 1194, 1079, 943, 881, 764, 666; HRMS calc. C16H15ClO (M+): 258.0811. Found: 
258.0816. 
 
(E)-2-(1-p-tolylbut-1-enyl)phenol (2h) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.24-6.92 (m, 8 H), 
6.34 (t, J = 7.5 Hz, 1 H), 5.04 (s, 1 H), 2.31 (s, 3 H), 2.04 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 1.01 
(t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.5, 138.2, 135.3, 134.0, 130.6, 
130.4, 129.3, 129.1, 128.8, 126.4, 120.5, 120.3, 115.3, 23.3, 21.1, 14.0; IR (KBr, cm-1): v = 3515, 
2965, 2872, 1606, 1484, 1457, 1334, 1284, 1196, 1035, 932, 817, 754, 685; HRMS calc. C17H18O 
(M+): 238.1358. Found: 238.1353. 
 
(E)-4-bromo-2-(1-p-tolylbut-1-enyl)phenol (2i) 
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OH

Br

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.37-7.33 (m, 1 H), 
7.16-7.08 (m, 5 H), 6.87 (d, J = 5.7 Hz, 1 H), 6.34 (t, J = 7.5 Hz 1 H), 5.01 (s, 1 H), 2.33 (s, 3 H), 
2.04 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 1.03 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, 
ppm): δ = 152.9, 138.1, 137.9, 134.9, 133.0, 132.0, 129.6, 129.5, 129.2, 126.5, 117.3, 112.3, 23.4, 
21.2, 14.1; IR (KBr, cm-1): v = 3516, 2965, 2871, 1569, 1476, 1412, 1325, 1264, 1195, 1074, 941, 
817, 720, 611; HRMS calc. C17H17BrO (M+): 316.0463. Found: 316.0469. 
 
(E)-2-(pent-2-en-2-yl)phenol (2j) 

OH  

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.18-7.07 (m, 2 H), 
6.93-6.88 (m, 2 H), 5.64-5.52 (m, 2 H), 2.24 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 1.99 (s, 3 H), 1.07 
(t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 152.0, 133.5, 131.6, 131.1, 128.4, 
128.2, 120.3, 115.4, 21.9, 17.9, 14.2; IR (KBr, cm-1): v = 3512, 2965, 2873, 1578, 1487, 1448, 
1340, 1282, 1222, 1182, 1037, 909, 828, 753; GC-MS (EI) calc. C11H14O (M+): 162. Found: 162. 
 
(E)-4-methoxy-2-(pent-2-en-2-yl)phenol (2k) 

OH

MeO

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 6.86-6.82 (m, 1 H), 
6.75-6.71 (m, 1 H), 6.58 (d, J = 7.5 Hz, 1 H), 5.69 (t, J = 7.5 Hz, 1 H), 4.83 (s, 1 H), 3.76 (s, 3 H), 
1.97 (s, 3 H), 1.85 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 2 H), 0.92 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 
75 MHz, ppm): δ = 145.7, 133.4, 130.8, 115.5, 113.9, 113.8, 113.2, 112.4, 55.9, 25.1, 22.7, 14.2; 
IR (KBr, cm-1): v = 3450, 2962, 2873, 1589, 1493, 1423, 1364, 1275, 1218, 1165, 1040, 856, 810, 
762; GC-MS (EI) calc. C12H16O2 (M+): 192. Found: 192. 
 
 
(E)-4-bromo-2-(pent-2-en-2-yl)phenol compound with (Z)-4-bromo-2-(pent-2-en-2-yl)phenol (17:20) (2l) 

OH

Br

(Z)

+
OH

Br

(E)
17 : 20  

The title mixture was a yellow oil (with a trace of byproducts from NMR). 1H-NMR (CDCl3, 300 
MHz, ppm): δ = 7.27-7.14 (m, 2 H), 6.82-6.77 (m, 1 H), 5.22 (m, 0.38 H), 5.63 (s, 0.5 H), 5.55 (m, 
0.51 H), 5.26 (s, 0.5 H), 2.28-2.18 (m, 1.11 H), 1.96 (s, 3 H), 1.88-1.80 (m, 0.95 H), 1.06 (t, J = 
7.5 Hz, 1.64 H), 0.93 (t, J = 7.5 Hz, 1.19 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 151.5, 134.1, 
134.0, 131.0, 130.8, 130.6, 117.0, 116.6, 24.7, 22.4, 21.6, 20.9, 14.0, 13.8; IR (KBr, cm-1): v = 
3511, 2965, 2874, 1594, 1481, 1403, 1376, 1265, 1210, 1175, 1044, 909, 816, 759, 734; 
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GC-MS(EI): two peaks and both are 240. 
 
(E)-2,4-di-tert-butyl-6-(pent-2-en-2-yl)phenol (2m) 

OH

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.19 (d, J = 2.7 Hz, 1 
H), 6.93 (d, J = 2.7 Hz, 1 H), 5.80 (s, 1 H), 5.05 (t, J = 7.5 Hz, 1 H), 2.23 (dq, J1 = 7.5 Hz, J2 = 7.5 
Hz, 2 H), 2.00 (s, 3 H), 1.07 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 148.1, 
141.5, 135.0, 133.8, 133.5, 132.4, 122.6, 115.4, 35.3, 34.4, 31.8, 29.8, 21.9, 18.5, 14.2; IR (KBr, 
cm-1): v = 3506, 2961, 2872, 1600, 1489, 1442, 1362, 1264, 1201, 1168, 1119, 1032, 909, 878, 817, 
767, 648; HRMS calc. C19H30O (M+): 274.2297. Found: 274.2295. 
 
(E)-2-(but-1-enyl)phenol (2n) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.30 (d, J = 7.5 Hz, 1 
H), 7.10-7.05 (m, 1 H), 6.89-6.84 (m, 1 H), 6.77 (d, J = 8.1 Hz, 1 H), 6.55 (d, J = 15.9 Hz, 1 H), 
6.28-6.19 (m, 1 H), 5.10 (s, 1 H), 2.27-2.22 (m, 2 H), 1.09 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 
75 MHz, ppm): δ =153.0, 135.3, 128.1, 127.9, 127.5, 123.2, 121.0, 115.8, 26.6, 13.8; IR (KBr, 
cm-1): v = 3424, 2964, 2872, 1605, 1486, 1455, 1331, 1242, 1132, 1087, 971, 908, 879, 798, 750; 
GC-MS (EI) calc. C10H12O (M+): 148. Found: 148. 
 
(E)-4-bromo-2-(but-1-enyl)phenol (2o) 

OH

Br

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 8.13 (s,1 H), 
7.27-7.24 (m, 1 H), 7.04-7.03 (m, 1 H), 6.74 (d, J = 8.4 Hz, 1 H), 5.82-5.64 (m, 1 H), 5.09 (s, 1 H), 
3.58-3.51 (m, 2 H), 1.24 (t, J = 6.9 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 155.1, 133.7, 
131.8, 130.8, 130.3, 118.9, 118.0, 111.7, 40.5, 13.9; IR (KBr, cm-1): v = 3339, 2976, 2876, 1578, 
1481, 1370, 1246, 1167, 1075, 993, 912, 819, 734; HRMS calc. C10H11BrO (M+): 225.9993. 
Found: 225.9988. 
 
(E)-2-(but-1-enyl)-4,6-di-tert-butylphenol (2p) 

OH

 
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.25 (d, J = 2.4 Hz, 1 
H), 7.11 (d, J = 2.4 Hz, 1 H), 6.50 (d, J = 15.9 Hz, 1 H), 6.22-6.11 (m, 1 H), 5.25 (s, 1 H), 
2.36-2.25 (m, 2 H), 1.46 (s, 9 H), 1.34 (s, 9 H), 1.16 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 
MHz, ppm): δ = 150.0, 142.1, 137.3, 129.5, 124.0, 123.2, 122.8, 121.9, 31.7, 30.2, 30.0, 29.8, 26.6, 
13.8; IR (KBr, cm-1): v = 3355, 2960, 1599, 1468, 1368, 1217, 1061, 980, 910, 824, 737; HRMS 
calc. C18H28O (M+): 260.2140. Found: 260.2146. 
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Deuterium (E)-2-(1-phenylbut-1-enyl)phenol (2a-d) 

OH

D

 

The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.28-7.23 (m, 6 H), 
7.02-6.94 (m, 3 H), 6.37 (t, J = 7.5 Hz, 1 H), 5.02 (s, 1 H), 2.05 (dq, J1 = 7.5 Hz, J2 = 7.5 Hz, 1 H), 
1.03 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 153.1, 140.5, 135.2, 135.1, 130.8, 
129.3, 128.7, 127.7, 126.6, 125.8, 120.7, 115.5, 23.5, 14.2; IR (KBr, cm-1): v = 3524, 2966, 2872, 
1580, 1486, 1449, 1334, 1284, 1193, 1148, 1033, 910, 838, 755, 698; HRMS calc. C16H15DO (M+): 
225.1264. Found: 225.1258. 
 
(E)-3-(1-phenylbut-2-enyl)phenol (3d) 

OH  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.30-7.10 (m, 6 H), 
6.75 (d, J = 7.5 Hz, 7.5 Hz, 1 H), 6.65 (d, J = 6.3 Hz, 2 H), 5.92-5.84 (m, 1 H), 5.45-5.40 (m, 1 H), 
5.19 (s, 1 H), 4.60 (d, J = 7.5 Hz, 1 H), 1.71 (d, J = 3.9 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, 
ppm): δ = 155.6, 146.2, 140.1, 132.9, 129.6, 128.6, 128.4, 127.1, 126.3, 121.0, 115.6, 113.2, 54.0, 
18.0; IR (KBr, cm-1): v = 3398, 3025, 1596, 1491, 1450, 1364, 1262, 1150, 1030, 970, 873, 779, 
699; HRMS calc. C16H16O (M+): 224.1201. Found: 224.1208. 
 
2-methyl-4-phenyl-4H-chromene (4a) 

O  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.31-7.14 (m, 5 H), 
7.11-7.7.08 (m, 1 H), 6.94-6.89 (m, 2 H), 4.77 (d, J = 3.6 Hz, 1 H), 4.62 (d, J = 3.6 Hz, 1 H), 1.95 
(s, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 147.3, 147.0, 129.9, 128.6, 128.3, 127.6, 126.5, 
125.5, 123.2, 116.7, 116.4, 100.6, 41.0, 19.4; IR (KBr, cm-1): v = 3426, 3027, 2921, 1699, 1584, 
1486, 1453, 1382, 1320, 1229, 1168, 1105, 1075, 938, 836, 754, 700; HRMS calc. C16H14O (M+): 
222.1045. Found: 222.1047. 
2-ethyl-3-phenylbenzofuran (5a) 

O  
The title compound was a yellow oil. 1H-NMR (CDCl3, 300 MHz, ppm): δ = 7.91 (d, J = 2.5 Hz, 1 
H), 7.79 (d, J = 2.5 Hz, 1 H), 7.50-7.47 (m, 3 H), 7.43-7.35 (m, 4 H), 2.90 (q, J = 7.5 Hz, 2 H), 
1.37 (t, J = 7.5 Hz, 3 H); 13C-NMR (CDCl3, 75 MHz, ppm): δ = 158.0, 153.8, 139.7, 131.9, 128.9, 
128.5, 127.8, 123.7, 122.7, 119.6, 116.7, 111.0, 20.4, 13.0; IR (KBr, cm-1): v = 3423, 3061, 2975, 
1618, 1590, 1497, 1424, 1378, 1310, 1244, 1191, 1155, 1076, 984, 908, 848, 733, 700; HRMS 
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calc. C16H14O (M+): 222.1045. Found: 222.1055. 

4. NMR Spectras of all compounds 
4.1 NMR Spectras of the substrates 1a-1r 
1a 
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1b 
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1d 
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1h 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S22

1i 
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1j 
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1k 

 
 
 

 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S25

1l 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S26

1m 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S27

1n 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S28

1o 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S29

1p 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S30

1r 

 
 

 
 
 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S31

1a-d 
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4.1 NMR Spectras of the products 
2a, 2a-d 
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3d 
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2h 
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2p 
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4a 
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5a 
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5. Interval NMR experiment 

OH OH

PdCl2
(10mol%)

1a 2a

+

OH
3a

CDCl3
in NMR tube

rt
 

  
5min 

 
20 min 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



 S49

 
30min 

 

 
45 min 
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6h 

 
8h 
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12h 
 

PdCl2
(10mol%)

1b 2b
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1b in the optimized conditions 
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NOESY of 2a  

OH
 

 

Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


