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Table S1. The solvent effect of the cross-coupling reaction of 4a with 3aa 

COOH

Ph

H

Me

Ph O O

Me
Me

Me

H
Me Me

OCO2Me

5 mol% Pd(OAc)2
10 mol% TFP

1.0 equiv K2CO3
4a 3a 1aa

+

 
entry solvent temp/time 

(oC/h) 

yield of 1aa 

(%)b 

1 DMSO 25/14 59 

2 NMP 25/17.5 Trace 

3 DMF 30/21 57 

4 DMA 30/15.5 33 

5 DME 30/22.5 25 

6 Dioxane 30/22 15 

a Under an argon atmosphere, the mixture of 0.25 mmol of 4, 0.50 mmol of 3, 5 mol% 

Pd(OAc)2, and 10 mol% TFP in 3 mL of solvent was stirred for the time indicated in 

the table. b Isolated yield. 
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General experimental procedure for the synthesis of β-allenyl-2(5H)- furanones: 

Under an argon atmosphere, the mixture of 2,3-allenoic acids 4 (0.25 mmol), 

propargylic carbonates 3 (0.50 mmol), Pd(OAc)2 (5 mol%), tri-(2’-furyl)phosphine 

(10 mol%), K2CO3 (0.25 mmol), and 1 mL of DMSO was stirred at 35-40 oC for 5-17 

h. After complete consumption of the starting material 4 as monitored by TLC, the 

mixture was directly purified via flash chromatography on silica gel (eluent (cold): 

petroleum ether/ethyl acetate) to afford pure 1. 

 

 

(1) 3-Methyl-4-(3’-methylbuta-1’,2’-dienyl)-5-phenylfuran-2(5H)-one (1aa) 

Ph O O

Me
Me

Me

H

 

The reaction of 4a (42 mg, 0.241 mmol), 3a (73 mg, 0.514 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (36 mg, 0.261 mmol) in 3 

mL of DMSO afforded 1aa (34 mg, 59%). Solid, M.p. 65-67 oC (ether); 1H NMR 

(300 MHz, CDCl3): δ 7.41-7.23 (m, 3 H), 7.22-7.12 (m, 2 H), 5.98-5.87 (m, 1 H), 

5.70 (s, 1 H), 2.00 (s, 3 H), 1.67 (d, J = 2.7 Hz, 3 H), 1.05 (d, J = 2.7 Hz, 3 H); 13C 

NMR (75.4 MHz, CDCl3): δ 8.7, 18.9, 19.5, 83.3, 83.8, 99.8, 122.3, 127.6, 128.6, 

129.0, 135.9, 155.1, 174.4, 208.0; MS(EI): m/z (%) 240 (M+, 62.18), 91 (100); IR 

(KBr): 1951, 1751, 1651 cm-1; Anal. calcd. for C16H16O2: (%) C 79.97, H 6.71; Found, 

C 79.73, H 6.77. 

(2) 3-Methyl-4-(3’,3’-pentamethenepropa-1’,2’-dienyl)-5-phenylfuran-2(5H)-one 
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(1ab) 

Ph O O

Me
H

 

The reaction of 4a (44 mg, 0.253 mmol), 3b (91 mg, 0.50 mmol), Pd(OAc)2 (2 

mg, 0.0089 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (34 mg, 0.246 mmol) in 1 

mL of DMSO afforded 1ab (47 mg, 68%). 1H NMR (300 MHz, CDCl3): δ 7.40-7.25 

(m, 3 H), 7.22-7.15 (m, 2 H), 5.94 (s, 1 H), 5.73 (s, 1 H), 2.18-2.02 (m, 2 H), 2.00 (d, 

J = 1.8 Hz, 3 H), 1.62-1.48 (m, 3 H), 1.48-1.23 (m, 4 H), 1.22-1.10 (m, 1 H); 13C 

NMR (75.4 MHz, CDCl3): δ 8.7, 25.4, 25.8, 26.5, 29.6, 30.3, 83.2, 83.6, 105.8, 122.1, 

127.8, 128.5, 129.0, 136.0, 155.1, 174.3, 204.7; MS(EI): m/z (%) 280 (M+, 45.47), 77 

(100); IR (neat): 1946, 1751, 1650 cm-1; HRMS: cacld. for C19H20O2 [M+] 280.1463; 

Found, 280.1484. 

(3) 3-Methyl-4-(3’-ethylpenta-1’,2’-dienyl)-5-phenylfuran-2(5H)-one (1ac) 

Ph O O

Me
Et

Et

H

 

The reaction of 4a (43 mg, 0.247 mmol), 3c (85 mg, 0.50 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 

mL of DMSO afforded 1ac (40 mg, 60%). 1H NMR (300 MHz, CDCl3): δ 7.35-7.25 

(m, 3 H), 7.20-7.08 (m, 2 H), 6.15-6.10 (m, 1 H), 5.67 (s, 1 H), 2.01 (d, J = 1.2 Hz, 3 

H), 2.05-1.80 (m, 2 H), 1.60-1.45 (m, 1 H), 1.45-1.30 (m, 1 H), 1.01 (t, J = 7.2 Hz, 3 

H), 0.27 (t, J = 7.2 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 8.7, 10.8, 12.2, 25.0, 

25.3, 83.3, 87.6, 112.2, 121.9, 127.7, 128.5, 129.1, 136.0, 155.2, 174.4, 206.7; MS(EI): 
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m/z (%) 268 (M+, 31.57), 239 (100); IR (neat): 1942, 1753, 1649 cm-1; HRMS: cacld. 

for C18H21O2 [M++1] 269.1536; Found, 269.1544. 

(4) 3-Propyl-4-(3’-methylbuta-1’,2’-dienyl)-5-phenylfuran-2(5H)-one (1ba) 

Ph O O

Pr-n
Me

Me

H

 

The reaction of 4b (50 mg, 0.247 mmol), 3a (71 mg, 0.50 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 

mL of DMSO afforded 1ba (36 mg, 54%). 1H NMR (300 MHz, CDCl3): δ 7.35-7.22 

(m, 3 H), 7.18-7.04 (m, 2 H), 5.90-5.81 (m, 1 H), 5.63 (s, 1 H), 2.33 (t, J = 7.5 Hz, 2 

H), 1.70-1.50 (m, 5 H), 0.98 (d, J = 2.7 Hz, 3 H), 0.93 (t, J = 7.2 Hz, 3 H); 13C NMR 

(75.4 MHz, CDCl3): δ 14.0, 18.9, 19.5, 21.7, 25.5, 83.1, 83.8, 99.8, 126.7, 127.6, 

128.6, 129.0, 136.1, 155.4, 174.1, 208.1; MS(EI): m/z (%) 268 (M+, 24.74), 41 (100); 

IR (neat): 1951, 1752, 1643 cm-1; HRMS: cacld. for C18H21O2 [M++1] 269.1536; 

Found, 269.1523. 

 

(5) 3-Propyl-4-(3’-ethylpenta-1’,2’-dienyl)-5-phenylfuran-2(5H)-one (1bc) 

Ph O O

Pr-n
Et

Et

H

 

The reaction of 4b (51 mg, 0.252 mmol), 3c (85 mg, 0.50 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 

mL of DMSO afforded 1bc (48 mg, 64%). 1H NMR (300 MHz, CDCl3): δ 7.30-7.20 

(m, 3 H), 7.12-7.02 (m, 2 H), 6.12-6.07 (m, 1 H), 5.61 (s, 1 H), 2.34 (t, J = 7.5 Hz, 2 
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H), 2.00-1.80 (m, 2 H), 1.63-1.55 (m, 2 H), 1.53-1.25 (m, 2 H), 1.00-0.90 (m, 6 H), 

0.21 (t, J = 7.2 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 10.8, 12.1, 13.9, 21.7, 25.0, 

25.3, 25.5, 83.0, 87.5, 112.2, 126.2, 127.7, 128.5, 129.0, 136.1, 155.5, 174.1, 206.7; 

MS(EI): m/z (%) 296 (M+, 38.85), 267 (100); IR(neat): 1941, 1753, 1641, 1456, 1003 

cm-1. HRMS: calcd. for C20H24O2Na [M++Na]: 319.1669; Found: 319.1665. 

(6) 3-Methyl-4-(3’-methylbuta-1,2-dienyl)-5-(naphthalen-1’-yl)furan-2(5H)-one 

(1ca) 

1'-Nap O O

Me
Me

Me

H

 

The reaction of 4c (56 mg, 0.25 mmol), 3a (71 mg, 0.50 mmol), Pd(OAc)2 (3 mg, 

0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 mL 

of DMSO afforded 1ca (46 mg, 63%). 1H NMR (300 MHz, CDCl3): δ 8.14 (d, J = 7.8 

Hz, 1 H), 7.92-7.88 (m, 2 H), 7.61-7.50 (m, 2 H), 7.44 (t, J = 7.5 Hz, 1 H), 7.25 (d, J 

= 7.8 Hz, 1 H), 6.60 (s, 1 H), 6.00-5.94 (m, 1 H), 2.06 (d, J = 1.5 Hz, 3 H), 1.44 (d, J 

= 3.0 Hz, 3 H), 0.50 (d, J = 3.0 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 8.8, 18.2, 

19.3, 78.5, 84.0, 100.1, 122.5, 122.8, 125.2, 125.4, 125.7, 126.6, 128.8, 129.6, 131.8, 

131.9, 133.8, 155.9, 174.6, 208.0; MS(EI): m/z (%) 290 (M+, 100); IR (neat): 1950, 

1752, 1650 cm-1; HRMS: cacld. for C20H19O2 [M++1] 291.1380; Found, 291.1384. 

(7) 3-Methyl-4-(3’,3’-pentamethenepropa-1’,2’-dienyl)-5-(naphthalen-1’-yl)- 

furan-2(5H)-one (1cb) 

1'-Nap O O

Me
H
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The reaction of 4c (56 mg, 0.25 mmol), 3b (91 mg, 0.50 mmol), Pd(OAc)2 (3 mg, 

0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 mL 

of DMSO afforded 1cb (43 mg, 52%). 1H NMR (300 MHz, CDCl3): δ 8.12 (d, J = 8.4 

Hz, 1 H), 7.78 (t, J = 9.3 Hz, 2 H), 7.58-7.39 (m, 2 H), 7.33 (t, J = 7.5 Hz, 1 H), 

7.20-7.13 (m, 1 H), 6.52 (s, 1 H), 5.96 (s, 1 H), 1.99 (d, J = 1.8 Hz, 3 H), 1.95-1.72 (m, 

2 H), 1.38-1.15 (m, 2 H), 1.15-0.70 (m, 5 H), 0.20-0.02 (m, 1 H); 13C NMR (75.4 

MHz, CDCl3): δ 8.9, 25.2, 25.3, 26.4, 29.1, 30.1, 78.6, 84.0, 106.1, 122.7, 122.9, 

125.1, 125.6, 125.8, 126.7, 128.7, 129.7, 131.9, 132.1, 133.8, 155.5, 174.4, 204.8; 

EIMS: m/z (%) 330 (M+, 2.10), 84 (100); IR (neat): 1946, 1751, 1650 cm-1; HRMS: 

cacld. for C23H23O2 [M++1] 331.1693; Found, 331.1706. 

 

(8) 3-Methyl-4-(3’-ethylpenta-1’,2’-dienyl)-5-(naphthalen-1’-yl)furan-2(5H)-one 

(1cc) 

1'-Nap O O

Me
HEt

Et

 

The reaction of 4c (56 mg, 0.25 mmol), 3c (85 mg, 0.50 mmol), Pd(OAc)2 (3 mg, 

0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 mL 

of DMSO afforded 1cc (54 mg, 68%). 1H NMR (300 MHz, CDCl3): δ 8.10 (d, J = 8.1 

Hz, 1 H), 7.90-7.80 (m, 2 H), 7.58-7.38 (m, 3 H), 7.30-7.21 (m, 1 H), 6.59 (s, 1 H), 

6.22-6.17 (m, 1 H), 2.07 (d, J = 1.2 Hz, 3 H), 1.82-1.60 (m, 2 H), 1.18-1.01 (m, 1 H), 

0.90 (t, J = 7.5 Hz, 3 H), 0.75-0.58 (m, 1 H), 0.02 (t, J = 6.6 Hz, 3 H); 13C NMR (75.4 

MHz, CDCl3): δ 8.9, 10.7, 12.0, 24.4, 24.9, 78.5, 87.8, 112.4, 122.3, 125.2, 125.5, 
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125.6, 126.5, 128.8, 129.6, 131.7, 131.8, 133.8, 156.1, 174.6, 206.6; MS(EI): m/z (%) 

318 (M+, 88.78), 289 (100); IR (neat): 1941, 1752, 1648 cm-1; HRMS: cacld. for 

C22H23O2 [M++1] 319.1693; Found, 319.1702. 

(9) 3-Propyl-4-(3’-ethylpenta-1’,2’-dienyl)-5-(naphthalen-1’-yl)furan-2(5H)-one 

(1dc) 

1'-Nap O O

Pr-n
Et

Et

H

 

The reaction of 4d (63 mg, 0.25 mmol), 3c (85 mg, 0.50 mmol), Pd(OAc)2 (3 mg, 

0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 mL 

of DMSO afforded 1dc (61 mg, 71%). 1H NMR (300 MHz, CDCl3): δ 8.12 (d, J = 8.1 

Hz, 1 H), 7.90-7.79 (m, 2 H), 7.58-7.38 (m, 3 H), 7.30-7.23 (m, 1 H), 6.60 (s, 1 H), 

6.25-6.18 (m, 1 H), 2.50 (t, J = 7.5 Hz, 2 H), 1.85-1.60 (m, 4 H), 1.18-1.00 (m, 4 H), 

0.92 (t, J = 7.2 Hz, 3 H), 0.77-0.58 (m, 1 H), 0.03 (t, J = 7.2 Hz, 3 H); 13C NMR (75.4 

MHz, CDCl3): δ 10.6, 12.0, 14.0, 21.8, 24.4, 24.9, 25.7, 78.2, 87.7, 112.4, 122.4, 

125.2, 125.4, 125.6, 126.5, 126.7, 128.7, 129.6, 131.7, 131.9, 133.8, 156.4, 174.2, 

206.6; MS(EI): m/z (%) 346 (M+, 68.00), 317 (100); IR (neat): 1940, 1752, 1642 cm-1; 

HRMS: cacld. for C24H27O2 [M++1] 347.2006; Found, 347.2014. 

 

(10) 3,5-Dimethyl-4-(3’-methylbuta-1’,2’-dienyl)furan-2(5H)-one (1ea) 

Me O O

Me
Me

Me

H

 

The reaction of 4e (28 mg, 0.25 mmol), 3a (71 mg, 0.50 mmol), Pd(OAc)2 (2 mg, 
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0.0089 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (34 mg, 0.246 mmol) in 1 mL 

of DMSO afforded 1ea (24 mg, 54%). 1H NMR (300 MHz, CDCl3): δ 6.02-5.94 (m, 1 

H), 4.91 (q, J = 6.6 Hz, 1 H), 1.87 (d, J = 1.2 Hz, 3 H), 1.81 (d, J = 2.4 Hz, 3 H), 1.79 

(d, J = 2.4 Hz, 3 H), 1.42 (d, J = 6.6 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 8.5, 

19.6, 19.77, 19.80, 77.7, 83.8, 99.2, 121.5, 157.0, 174.3, 207.0; MS(EI): m/z (%) 178 

(M+, 23.83), 91 (100); IR (neat): 1950, 1752, 1649 cm-1; HRMS: cacld. for C11H15O2 

[M++1] 179.1067; Found, 179.1070. 

 

(11) 4-(3’-Ethylpenta-1’,2’-dienyl)-5-methyl-5-phenylfuran-2(5H)-one (1fc) 

Ph O O

H
Et

H

Me

Et

 

The reaction of 4f (43 mg, 0.247 mmol), 3c (84 mg, 0.494 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (34 mg, 0.246 mmol) in 1 

mL of DMSO afforded 1fc (54 mg, 82%). Solid, M.p. 79-80 oC (chloroform); 1H 

NMR (300 MHz, CDCl3): δ 7.30-7.18 (m, 5 H), 6.02-5.98 (m, 1 H), 5.88 (s, 1 H), 

2.05-1.80 (m, 2 H), 1.87 (s, 3 H), 1.65-1.38 (m, 2 H), 0.96 (t, J = 7.5 Hz, 3 H), 0.26 (t, 

J = 7.5 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 10.8, 11.8, 23.3, 24.8, 25.3, 87.9, 

88.1, 111.6, 113.6, 125.8, 128.3, 128.5, 138.0, 168.9, 172.5, 207.6;  MS(EI): m/z (%) 

269 (M++1, 57.55), 239 (100); IR (KBr): 1942, 1755, 1607, 1229 cm-1; Anal. calcd. 

for C18H20O2: C 80.56, H 7.51; Found: C 80.24, H 7.43. 

(12) 4-(3’-Methy-1’-butylbuta-1’,2’-dienyl)-5-methyl-5-phenylfuran-2(5H)-one 

(1fd) 
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Ph O O

H
Me

Bu-n

Me

Me

 

The reaction of 4f (43 mg, 0.247 mmol), 3d (99 mg, 0.50 mmol), Pd(OAc)2 (3 mg, 

0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (35 mg, 0.254 mmol) in 1 mL 

of DMSO afforded 1fd (68 mg, 93%). 1H NMR (300 MHz, CDCl3): δ 7.30-7.13 (m, 5 

H), 5.91 (s, 1 H), 2.11 (t, J = 7.2 Hz, 2 H), 1.84 (s, 3 H), 1.58 (s, 3 H), 1.39-1.15 (m, 4 

H), 0.88 (s, 3 H), 0.81 (t, J = 6.9 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 13.8, 18.7, 

19.6, 22.0, 23.4, 29.4, 30.1, 88.5, 96.8, 99.4, 112.7, 125.7, 128.20, 128.25, 138.5, 

170.9, 172.4, 207.1; MS(EI): m/z (%) 296 (M+, 2.52), 183 (100); IR (neat): 1948, 

1754, 1600, 1448 cm-1; HRMS: calcd. for C20H25O2 [M++1]: 297.1849; Found: 

297.1863. 

(13) 4-(3’-Methyl-1’-phenylbuta-1’,2’-dienyl)-5-ethyl-5-phenylfuran-2(5H)-one 

(1ge) 

Ph O O

H
Me

Ph

Et

Me

 

The reaction of 4g (47 mg, 0.25 mmol), 3e (110 mg, 0.505 mmol), Pd(OAc)2 (3 

mg, 0.0134 mmol), TFP (6 mg, 0.0259 mmol), and K2CO3 (34 mg, 0.246 mmol) in 1 

mL of DMSO afforded 1ge (75 mg, 91%). Solid, M.p. 86-88 oC (ethyl 

acetate/petroleum ether); 1H NMR (300 MHz, CDCl3): δ 7.42-7.20 (m, 10 H), 6.02 (s, 

1 H), 2.70-2.52 (m, 1 H), 2.50-2.32 (m, 1 H), 1.73 (s, 3 H), 1.16 (s, 3 H), 1.00 (t, J = 

7.4 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 7.3, 18.9, 19.8, 27.4, 91.3, 99.9, 100.4, 

117.1, 125.8, 127.8, 128.3, 128.4, 128.5, 135.8, 138.6, 166.9, 172.4, 207.7; MS(EI): 
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m/z (%) 330 (M+, 1.90), 246 (100); IR (KBr): 1944, 1755, 1600, 1447, 1234 cm-1; 

Anal. calcd. for C23H22O2: C 83.60, H 6.71; Found: C 83.88, H 6.60. 

Typical Procedure for the Diels-Alder reaction of 1 with electron-deficient alkynes 6 

(1) Dimethyl 4-methyl-4-phenyl-7-(pentan-3’-yl)isobenzofuran-2(4H)-one- 

8,9-dicarboxylate (6fca) 

O O

H
Et

Et H

Ph
Me

COOMeMeOOC+
     14 mol%
hydroquninone

xylene (sealed),170 oC

O

Et Et

CO2Me

CO2Me

O

Me
Ph

H

7 h, 98%
1fc 5a

6fca  

Under the N2 atmosphere, a mixture of 1fc (18 mg, 0.067 mmol), 5a (47 mg, 

0.331 mmol), hydroquinone (1 mg, 0.0091 mmol, 14 mol%) and xylene (3 mL) was 

sealed and stirred at 170 oC for 7 h. Then the mixture was directly submitted to flash 

chromatography on silica gel (petroleum ether/ethyl acetate) to afford liquid 6fca (27 

mg, 98%). 1H NMR (300 MHz, CDCl3): δ 7.42-7.28 (m, 6 H), 4.00 (s, 3 H), 3.89 (s, 3 

H), 2.93-2.80 (m, 1 H), 2.04 (s, 3 H), 1.80-1.42 (m, 4 H), 0.79 (t, J = 7.4 Hz, 3 H), 

0.69 (t, J = 7.4 Hz, 3 H); 13C NMR (75.4 MHz, CDCl3): δ 11.7, 11.8, 26.9, 29.0, 45.2, 

52.8, 53.2, 86.9, 120.3, 121.7, 125.1, 128.7, 128.8, 131.4, 133.7, 139.8, 152.6, 155.7, 

165.9, 166.5, 167.1; MS(EI): m/z (%) 410 (M+, 12.59), 346 (100); IR (neat): 1774, 

1736, 1611, 1447, 1254, 993 cm-1; HRMS: calcd. for C24H26O6(M++Na): 433.1622; 

Found: 433.1622. 

(2) Dimethyl 4-methyl-4-phenyl-6-butyl-7-(isopropyl)isobenzofuran-2(4H)- 

one-8,9-dicarboxylate (6fda) 
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O

Me Me

CO2Me

CO2Me

O

Me
Ph

Bun

 

The reaction of 1fd (30 mg, 0.10 mmol), 5a (57 mg, 0.40 mmol), hydroquinone 

(1 mg, 0.0091 mmol, 9 mol%) and xylene (3 mL) was sealed and stirred at 170 oC for 

13 h to afford 6fda (42 mg, 95%). Solid, M.p. 151-152 oC (ethyl acetate/petroleum 

ehter); 1H NMR (300 MHz, CDCl3): δ 7.40-7.32 (m, 3 H), 7.32-7.23 (m, 2 H), 4.00 (s, 

3 H), 3.89 (s, 3 H), 3.40-3.25 (m, 1 H), 2.48-2.32 (m, 2 H), 2.13 (s, 3 H), 1.33 (d, J = 

7.5 Hz, 3 H), 1.28 (d, J = 6.9 Hz, 3 H), 1.20-0.95 (m, 3 H), 0.68 (t, J = 6.9 Hz, 3 H), 

0.52-0.35 (m, 1 H); 13C NMR (75.4 MHz, CDCl3): δ 13.5, 21.1, 21.6, 23.1, 24.0, 29.2, 

29.3, 32.1, 52.8, 53.1, 87.7, 120.8, 126.6, 128.7, 128.9, 129.7, 133.4, 138.3, 138.4, 

151.6, 153.7, 166.3, 166.9, 168.4; MS(EI): m/z (%) 438 (M+, 9.68), 406 (100); IR 

(KBr): 1771, 1745, 1573, 1449, 1228 cm-1; Anal. calcd. for C26H30O6: (%) C 71.21, H 

6.90; Found, C 71.37, H 6.88.  

(3) Methyl 4-methyl-4-phenyl-6-butyl-7-(isopropyl)isobenzofuran-2(4H)-one-9- 

carboxylate (6fdb) 

 

O

Me Me

H

CO2Me

O

Me
Ph

Bu

 

The reaction of 1fd (40 mg, 0.135 mmol), 5b (46 mg, 0.548 mmol), 

hydroquinone (1 mg, 0.0091 mmol, 7 mol%) and xylene (3 mL) was sealed and 
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stirred at 170 oC for 21 h to afford 6fdb (32 mg, 62%). 1H NMR (300 MHz, CDCl3): 

δ 7.58 (s, 1 H), 7.30-7.18 (m, 5 H), 3.94 (s, 3 H), 3.15-3.00 (m, 1 H), 2.38-2.25 (m, 2 

H), 2.06 (s, 3 H), 1.17 (d, J = 6.6 Hz, 3 H), 1.16 (d, J = 6.6 Hz, 3 H), 1.15-0.90 (m, 3 

H), 0.62 (t, J = 7.2 Hz, 3 H), 0.50-0.40 (m, 1 H); 13C NMR (75.4 MHz, CDCl3): δ 

13.5, 23.2, 23.8, 24.3, 28.6, 28.7, 32.4, 52.8, 86.9, 120.9, 126.6, 127.7, 128.6, 128.7, 

129.4, 137.2, 139.1, 153.5, 155.1, 167.2, 167.3; MS(EI): m/z (%) 380 (M+, 20.67), 

365 (100); IR (neat): 1767, 1733, 1580, 1452, 1240 cm-1; HRMS: calcd. for C24H29O4 

[M++1]: 381.2060; Found: 381.2052. 
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