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General Information. Ethyl acetate (ACS grade), hexanes (ACS grade) and 

anhydrous 1, 2-dichloroethane (ACS grade) were obtained commercially and used 

without further purification. Methylene chloride, tetrahydrofuran and diethyl ether 

were purified according to standard methods unless otherwise noted. Commercially 

available reagents were used without further purification. Reactions were monitored 

by thin layer chromatography (TLC) using pre-coated silica gel plates. Flash column 

chromatography was performed over silica gel (300-400 mesh). Mass spectra were 

recorded with Micromass QTOF2 Quadrupole/Time-of-Flight Tandem mass 

spectrometer using electron spray ionization. 

1
H NMR spectra and 

13
C NMR spectra were recorded on a Bruker AV-400 

spectrometer and a Bruker AV-500 spectrometer in chloroform-d3. For 
1
H NMR 

spectra, chemical shifts are reported in ppm with the internal TMS signal at 0.0 ppm 

as a standard. For 
13

C NMR spectra, chemical shifts are reported in ppm with the 

internal chloroform signal at 77.0 ppm as a standard. 

  



 

Representative synthetic procedures for the preparation of ynamides 1:
1 

 

  

N-((2-((allyloxy)methyl)phenyl)ethynyl)-N-methylmethanesulfonamide (1a) 

 

1a 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.45 (d, 1H, J = 7.6 Hz), 7.41 – 7.36 

(m, 1H), 7.32 – 7.26 (m, 1H), 7.25 – 7.19 (m, 1H), 6.02 – 5.91 (m, 1H), 5.35 – 5.27 

(m, 1H), 5.24 – 5.17 (m, 1H), 4.63 (s, 2H), 4.09 – 4.06 (m, 2H), 3.29 (s, 3H), 3.11 (s, 

3H); 
13

C NMR (100 MHz, CDCl3) δ 139.5, 134.7, 131.3, 127.9, 127.8, 127.2, 121.1, 

116.9, 87.3, 71.3, 70.2, 67.4, 39.0, 36.7; HRESIMS Calcd for [C14H17NNaO3S]
+
 (M + 

Na
+
) 302.0821, found 302.0825. 

 

N-((2-((allyloxy)methyl)phenyl)ethynyl)-N,4-dimethylbenzenesulfonamide (1b) 

 

1b 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.84 (d, 2H, J = 8.4 Hz), 7.48 – 7.44 

(m, 1H), 7.38 – 7.25 (m, 4H), 7.23 – 7.18 (m, 1H), 6.02 – 5.91 (m, 1H), 5.35 – 5.28 



 

(m, 1H), 5.22 – 5.16 (m, 1H), 4.62 (s, 2H), 4.09 – 4.06 (m, 2H), 3.17 (s, 3H), 2.45 (s, 

3H); 
13

C NMR (100 MHz, CDCl3) δ 144.7, 139.4, 134.6, 133.1, 131.2, 129.7, 127.6, 

127.5, 127.4, 127.0, 121.1, 116.6, 88.1, 71.3, 70.0, 66.7, 39.1, 21.3; HRESIMS Calcd 

for [C20H21NNaO3S]
+
 (M + Na

+
) 378.1134, found 378.1136. 

 

N-((2-((allyloxy)methyl)phenyl)ethynyl)-4-bromo-N-methylbenzenesulfonamide 

(1c) 

 

1c 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.0 Hz, 2H), 7.71 – 7.65 

(m, 2H), 7.45 (d, J= 7.2 Hz, 1H), 7.35 – 7.17 (m, 3H), 6.02 – 5.90 (m, 1H), 5.36 –5.26 

(m, 1H), 5.24–5.15 (m, 1H), 4.60 (s, 2H), 4.07 (d, J = 4.0 Hz, 2H), 3.16 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 139.3, 134.7, 134.4, 132.2, 131.1, 128.8, 128.6, 127.7, 

127.4, 126.9, 120.7, 116.5, 87.3, 71.1, 69.9, 66.9, 39.0; HRESIMS Calcd for 

[C19H18BrNNaO3S]
+
 (M + Na

+
) 442.0083, found 442.0085. 

 

N-((2-((allyloxy)methyl)-4-fluorophenyl)ethynyl)-N-methylmethanesulfonamide 

(1d) 

 

1d 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.37 – 7.31 (m, 1H), 7.23 – 7.18 (m, 

1H), 6.95 – 6.88 (m, 1H), 6.02 – 5.91 (m, 1H), 5.33 (d, J = 17.2 Hz, 1H), 5.21 (d, J = 

10.4 Hz, 1H), 4.61 (s, 2H), 4.09 (d, J = 4.8 Hz, 2H), 3.28 (s, 3H), 3.11 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 162.2 (d, J = 247.4 Hz), 142.8 (d, J = 8.0 Hz), 134.3, 

133.1 (d, J = 8.0 Hz), 117.0, 116.4 (d, J = 3.0 Hz), 114.3 (d, J = 21.0 Hz), 114.0 (d, J 



 

= 20.0 Hz), 87.0, 71.4, 69.4, 66.0, 38.9, 36.5; HRESIMS Calcd for 

[C14H16FNNaO3S]
+
 (M + Na

+
) 320.0727, found 320.0726. 

 

N-((2-((allyloxy)methyl)-4-bromophenyl)ethynyl)-N-methylmethanesulfonamide 

(1e) 

 

1e 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.65 – 7.60 (m, 1H), 7.38 – 7.33 (m, 

1H), 7.22 (d, J = 8.4 Hz, 1H), 6.02 – 5.91 (m, 1H), 5.37 – 5.28 (m, 1H), 5.26 – 5.20 

(m, 1H), 4.59 (s, 2H), 4.09 (d, J = 5.2 Hz, 2H), 3.30 (s, 3H), 3.12 (s, 3H); 
13

C NMR 

(100 MHz, CDCl3) δ 141.7, 134.4, 132.5, 130.6, 130.3, 122.2, 120.0, 117.3, 88.5, 71.7, 

69.6, 66.8, 39.0, 37.0; HRESIMS Calcd for [C14H16BrNNaO3S]
+
 (M + Na

+
) 379.9926, 

found 379.9925. 

 

N-((2-((allyloxy)methyl)-4-(trifluoromethyl)phenyl)ethynyl)-N-methylmethanesul

fonamide (1f) 

 

1f 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.75 (s, 1H), 7.51 – 7.44 (m, 2H), 6.05 

– 5.94 (m, 1H), 5.39 – 5.32 (m, 1H), 5.27 – 5.22 (m, 1H), 4.66 (s, 2H), 4.15 – 4.10 (m, 

2H), 3.34 (s, 3H), 3.15 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 140.2, 134.3, 130.9, 

129.4 (q, J = 32.3 Hz), 124.8, 124.3 (q, J = 3.9 Hz), 123.9(3) (q, J = 3.6 Hz), 123.9(2) 

(q, J = 270.3 Hz), 117.4, 89.9, 71.8, 69.7, 67.0, 39.0, 37.2; HRESIMS Calcd for 

[C15H16F3NNaO3S]
+
 (M + Na

+
) 370.0695, found 370.0705. 

 



 

N-((2-((allyloxy)methyl)-4-methylphenyl)ethynyl)-N-methylmethanesulfonamide 

(1g) 

 

1g 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.29 – 7.25 (m, 2H), 7.03 (d, J = 7.2 

Hz, 1H), 6.03 – 5.91 (m, 1H), 5.37 –5.15 (m, 2H), 4.60 (s, 2H), 4.08 (d, J = 5.2 Hz, 

2H), 3.27 (s, 3H), 3.10 (s, 3H), 2.34 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 139.4, 

138.1, 134.7, 131.4, 128.5, 128.0, 118.0, 116.9, 86.5, 71.4, 70.2, 67.3, 39.0, 36.5, 21.3; 

HRESIMS Calcd for [C15H19NNaO3S]
+
 (M + Na

+
) 316.0978, found 316.0975. 

 

N-((2-((allyloxy)methyl)-4-methoxyphenyl)ethynyl)-N-methylmethanesulfonamid

-e (1h) 

 

1h 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.34 – 7.25 (m, 1H), 7.02 (s, 1H), 6.78 

– 6.73 (m, 1H), 6.02 – 5.90 (m, 1H), 5.33 (d, J = 17.2 Hz, 1H), 5.20 (d, J = 10.4 Hz, 

1H), 4.62 (s, 2H), 4.08 (d, J = 4.8 Hz, 2H), 3.80 (s, 3H), 3.27 (s, 3H), 3.10 (s, 3H); 
13

C 

NMR (100 MHz, CDCl3) δ 159.6, 142.0, 134.6, 133.2, 116.9, 113.0, 112.8, 112.7, 

85.8, 71.4, 70.1, 66.8, 55.2, 39.1, 36.4; HRESIMS Calcd for [C15H19NNaO4S]
+
 (M + 

Na
+
) 332.0927, found 332.0929. ` 

 

N-((2-((allyloxy)methyl)-4,5-dimethoxyphenyl)ethynyl)-N-methylmethanesulfona

mide (1i) 



 

 

1i 

Pale yellow oil.
1
H NMR (400 MHz, CDCl3) δ 6.97 (s, 1H), 6.88 (s, 1H), 6.02 – 5.91 

(m, 1H), 5.34 – 5.29 (m, 1H), 5.22 – 5.18 (m, 1H), 4.59 (s, 2H), 4.08 – 4.04 (m, 2H), 

3.90 (s, 3H), 3.86 (s, 3H), 3.29 (s, 3H), 3.12 (s, 3H);
 13

C NMR (100 MHz, CDCl3) δ 

149.4, 147.9, 134.8, 133.5, 117.0, 114.3, 113.0, 111.0, 85.6, 71.3, 70.1, 67.3, 56.0, 

55.9, 39.1, 36.7; HRESIMS Calcd for [C16H21NNaO5S]
+
 (M + Na

+
) 362.1033, found 

362.1034. 

 

N-((2-((allyloxy)methyl)-5-chlorophenyl)ethynyl)-N-methylmethanesulfonamide 

(1j) 

 

1j 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.36 – 7.30 (m, 2H), 7.23 – 7.19 (m, 

1H), 5.98 – 5.86 (m, 1H), 5.33 – 5.25 (m, 1H), 5.20 – 5.15 (m, 1H), 4.54 (s, 2H), 4.03 

(d, J = 5.6 Hz, 2H), 3.26 (s, 3H), 3.09 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 137.8, 

134.4, 132.6, 130.4, 128.9, 127.7, 122.7, 116.9, 88.4, 71.3, 69.5, 66.4, 38.8, 36.8; 

HRESIMS Calcd for [C14H16ClNNaO3S]
+
 (M + Na

+
) 336.0432, found 336.0436. 

 

N-((2-((allyloxy)methyl)-3-fluorophenyl)ethynyl)-N-methylmethanesulfonamide 

(1k) 

 



 

1k 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.26 – 7.15 (m, 2H), 7.02 – 6.95 (m, 

1H), 5.99 – 5.88 (m, 1H), 5.33 – 5.27 (m, 1H), 5.19 – 5.15 (m, 1H), 4.66 (d, J = 1.6 

Hz, 2H), 4.06 (d, J = 5.6 Hz, 2H), 3.31 (s, 3H), 3.14 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 161.5 (d, J = 246.0 Hz), 134.7, 129.5 (d, J = 9.0 Hz), 127.1 (d, J = 3.0 Hz), 

125.7 (d, J = 16.0 Hz), 125.6 (d, J = 5.0 Hz), 116.9, 115.1 (d, J = 23.0 Hz), 87.5, 71.3, 

67.4, 63.6, 38.9, 37.0; HRESIMS Calcd for [C14H16FNNaO3S]
+
 (M + Na

+
) 320.0727, 

found 320.0726. 

 

N-((2-((allyloxy)methyl)-6-methylphenyl)ethynyl)-N-methylmethanesulfonamide 

(1l) 

 

1l 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.30 – 7.23 (m, 1H), 7.21 – 7.09 (m, 

2H), 6.02 – 5.91 (m, 1H), 5.39 –5.29 (m, 1H), 5.19 (d, J = 10.4 Hz, 1H), 4.62 (s, 2H), 

4.07 (d, J = 5.5 Hz, 2H), 3.30 (s, 3H), 3.11 (s, 3H), 2.40 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 139.3, 139.1, 134.7, 128.4, 127.3, 125.1, 121.0, 116.8, 91.6, 71.3, 70.6, 66.4, 

39.1, 36.6, 20.7; HRESIMS Calcd for [C15H19NNaO3S]
+
 (M + Na

+
) 3316.0978, found 

316.0977. 

 

N-methyl-N-((2-(((2-methylallyl)oxy)methyl)phenyl)ethynyl)methanesulfonamide 

(1m) 

 

1m 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 7.6 Hz, 1H), 7.38 (d, J = 



 

7.6 Hz, 1H), 7.32 – 7.19 (m, 2H), 5.02 (s, 1H), 4.91 (s, 1H), 4.61 (s, 2H), 3.98 (s, 2H), 

3.29 (s, 3H), 3.11 (s, 3H), 1.76 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 142.1, 139.6, 

131.2, 127.9, 127.6, 127.1, 121.0, 111.9, 87.3, 74.2, 70.0, 67.3, 39.0, 36.6, 19.4; 

HRESIMS Calcd for [C15H19NNaO3S]
+
 (M + Na

+
) 316.0978, found 316.0981. 

 

N-methyl-N-((2-(((2-phenylallyl)oxy)methyl)phenyl)ethynyl)methanesulfonamide 

(1n) 

 

1n 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.52 – 7.43 (m, 2H), 7.42 – 7.36 (m, 

2H), 7.35 – 7.20 (m, 5H), 5.54 (s, 1H), 5.39 (s, 1H), 4.70 (s, 2H), 4.45 (s, 2H), 3.25 (s, 

3H), 3.05 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 144.2, 139.4, 138.8, 131.3, 128.3, 

128.1, 128.0, 127.7, 127.4, 126.1, 121.4, 114.4, 87.4, 72.3, 70.4, 67.7, 39.1, 36.8; 

HRESIMS Calcd for [C20H21NNaO3S]
+
 (M + Na

+
) 378.1134, found 378.1136. 

 

N-((2-((cinnamyloxy)methyl)phenyl)ethynyl)-N-methylmethanesulfonamide (1o) 

 

1o 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.52 – 7.34 (m, 4H), 7.33 – 7.17 (m, 

5H), 6.68 – 6.58 (m, 1H), 6.38 – 6.27 (m, 1H), 4.68 (s, 2H), 4.26 – 4.22 (m, 2H), 3.22 

(s, 3H), 3.01 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 139.4, 136.6, 132.4, 131.3, 128.5, 

128.0, 127.9, 126.4, 126.0, 121.2, 87.4, 71.0, 70.2, 67.5, 39.0, 36.6; HRESIMS Calcd 

for [C20H21NNaO3S]
+
 (M + Na

+
) 378.1134, found 378.1138. 

 

N-((2-(2-(allyloxy)ethyl)phenyl)ethynyl)-N-methylmethanesulfonamide (1p) 



 

 

1p 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.41 – 7.35 (m, 1H), 7.25 – 7.20 (m, 

2H), 7.19 – 7.14 (m, 1H), 5.96 – 5.84 (m, 1H), 5.28 – 5.21 (m, 1H), 5.18 – 5.13 (m, 

1H), 4.01 – 3.98 (m, 2H), 3.68 (t, J = 7.3 Hz, 2H), 3.31 (s, 3H), 3.13 (s, 3H), 3.06 (t, J 

= 7.3 Hz, 2H); 
13

C NMR (100 MHz, CDCl3) δ 140.4, 134.9, 131.8, 129.5, 128.1, 

126.2, 122.2, 116.7, 86.5, 71.8, 70.2, 68.2, 39.2, 36.8, 35.2; HRESIMS Calcd for 

[C15H19NNaO3S]
+
 (M + Na

+
) 316.0978, found 316.0980. 

 

Representative synthetic procedures for the preparation of ynamides 3:
1 

 

 

(R)-3-((2-((allyloxy)methyl)phenyl)ethynyl)-4-(tert-butyl)oxazolidin-2-one (3a) 

 

3a 

Pale yellow oil. [α]D
20

 = -89.8º (c = 1.0, CHCl3). 
1
H NMR (400 MHz, CDCl3) δ 7.50 

(d, J = 7.4 Hz, 1H), 7.44 – 7.39 (m, 1H), 7.35 – 7.29 (m, 1H), 7.27 – 7.20 (m, 1H), 

6.06 – 5.94 (m, 1H), 5.39 – 5.31 (m, 1H), 5.25 – 5.18 (m, 1H), 4.71 (s, 2H), 4.44 (t, J 



 

= 9.0 Hz, 1H), 4.31 – 4.25 (m, 1H), 4.14 – 4.10 (m, 2H), 3.90 – 3.84 (m, 1H), 1.12 (s, 

9H); 
13

C NMR (100 MHz, CDCl3) δ 156.3, 139.7, 134.7, 131.5, 128.1, 127.4, 127.1, 

121.0, 117.0, 84.7, 71.6, 70.2, 69.9, 66.1, 65.5, 34.8, 25.2; HRESIMS Calcd for 

[C19H23NNaO3]
+
 (M + Na

+
) 336.1570, found 336.1579. 

 

(R)-3-((2-((allyloxy)methyl)-4-fluorophenyl)ethynyl)-4-(tert-butyl)oxazolidin-2-on

e (3d) 

 

3d 

Pale yellow oil. [α]D
20

 = -122.2º (c = 1.0, CHCl3). 
1
H NMR (400 MHz, CDCl3) δ 7.40 

– 7.35 (m, 1H), 7.26 – 7.21 (m, 1H), 6.95 – 6.88 (m, 1H), 6.04 – 5.92 (m, 1H), 5.38 – 

5.31 (m, 1H), 5.25 – 5.20 (m, 1H), 4.67 (s, 2H), 4.43 (t, J = 9.0 Hz, 1H), 4.30 – 4.25 

(m, 1H), 4.13 – 4.10 (m, 2H), 3.88 – 3.83 (m, 1H), 1.10 (s, 9H); 
13

C NMR (100 MHz, 

CDCl3) δ 162.5 (d, J = 248.0 Hz), 156.3, 143.0 (d, J = 7.8 Hz), 134.4, 133.3 (d, J = 

8.4 Hz), 117.2, 116.3 (d, J = 3.3 Hz), 114.1 (d, J = 23.0 Hz), 84.5, 71.7, 69.6, 68.7, 

66.1, 65.5, 34.7, 25.2; HRESIMS Calcd for [C19H22FNNaO3]
+
 (M + Na

+
) 354.1476, 

found 354.1473. 

 

(R)-3-((2-((allyloxy)methyl)-4-methylphenyl)ethynyl)-4-(tert-butyl)oxazolidin-2-o

ne (3g) 

 

3g 

Pale yellow oil. [α]D
20

 = -99.4º (c = 1.0, CHCl3). 
1
H NMR (400 MHz, CDCl3) δ 7.33 – 

7.29 (m, 2H), 7.06 – 7.01 (m, 1H), 6.09 – 6.94 (m, 1H), 5.38 – 5.31 (m, 1H), 5.24 – 



 

5.19 (m, 1H), 4.67 (s, 2H), 4.41 (t, J = 9.0 Hz, 1H), 4.28 – 4.22 (m, 1H), 4.13 – 4.09 

(m, 2H), 3.87 – 3.81 (m, 1H), 2.35 (s, 3H), 1.10 (s, 9H); 
13

C NMR (100 MHz, CDCl3) 

δ 156.3, 139.5, 138.2, 134.7, 131.5, 128.1, 127.8, 117.9, 116.9, 83.9, 71.5, 70.1, 69.7, 

66.0, 65.4, 34.6, 25.2, 21.3; HRESIMS Calcd for [C20H25NNaO3]
+
 (M + Na

+
) 

350.1727, found 350.1736. 

 

(R)-3-((2-((allyloxy)methyl)-4-methoxyphenyl)ethynyl)-4-(tert-butyl)oxazolidin-2-

one (3h) 

 

3h 

Pale yellow oil. [α]D
20

 = -126.4º (c = 1.0, CHCl3). 
1
H NMR (400 MHz, CDCl3) δ 7.35 

(d, J = 8.5 Hz, 1H), 7.06 (d, J = 2.6 Hz, 1H), 6.79 – 6.74 (m, 1H), 6.04 – 5.93 (m, 1H), 

5.38 – 5.31 (m, 1H), 5.24 – 5.18 (m, 1H), 4.68 (s, 2H), 4.41 (t, J = 9.0 Hz, 1H), 4.28 – 

4.22 (m, 1H), 4.13 – 4.09 (m, 2H), 3.86 – 3.80 (m, 4H), 1.09 (s, 9H); 
13

C NMR (100 

MHz, CDCl3) δ 159.7, 156.4, 142.0, 134.6, 133.3, 116.9, 113.0, 112.6, 112.3, 83.3, 

71.5, 70.0, 69.3, 66.1, 65.4, 55.2, 34.7, 25.2; HRESIMS Calcd for [C20H25NNaO4]
+
 

(M + Na
+
) 366.1676, found 366.1686. 

 

N-((2-(((allyl-1,1-d2)oxy)methyl)phenyl)ethynyl)-N-methylmethanesulfonamide 

(1a) 



 

 

1a was prepared according to the above known procedures.
1
 Pale yellow oil. 

1
H 

NMR (400 MHz, CDCl3) δ 7.50 – 7.45 (m, 1H), 7.42 – 7.38 (m, 1H), 7.35 – 7.29 (m, 

1H), 7.27 – 7.21 (m, 1H), 6.04 – 5.94 (m, 1H), 5.38 – 5.31 (m, 1H), 5.25 – 5.20 (m, 

1H), 4.66 (s, 2H), 3.32 (s, 3H), 3.14 (s, 3H);
 13

C NMR (100 MHz, CDCl3) δ 139.5, 

134.6, 131.3, 128.0, 127.8, 127.2, 121.1, 117.1, 87.3, 70.2, 67.5, 39.1, 36.7. 

 

General procedure for the synthesis of 3-isochromanones 2a–2n: 

 

HNTf2 (8.5 mg, 0.03 mmol) was added to the ynamide 1a–1n (0.30 mmol) in DCE 

(6.0 mL) at room temperature. The reaction mixture was stirred at room temperature 

and the progress of the reaction was monitored by TLC. The reaction typically took 

10 h. Upon completion, the mixture was then concentrated and the residue was 

purified by chromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the 

desired product 2a–2n. 

 

4-allylisochroman-3-one (2a) 



 

 

2a 

Compound 2a was prepared according to the general procedure. 99% yield (PG = Ms, 

55.8 mg), 98% yield (PG = Ts, 55.3 mg, 16 h), 93% yield (PG = Bs, 52.5 mg, 16 h). 

This compound is known and the spectroscopic data match those reported.
2
 
1
H NMR 

(400 MHz, CDCl3) δ 7.38 – 7.20 (m, 4H), 5.93 – 5.81 (m, 1H), 5.41 (d, J = 14.0 Hz， 

1H), 5.28 (d, 1H, J = 14.0 Hz), 5.17 – 5.09 (m, 2H), 3.70 (t, 1H, J = 6.8 Hz), 2.87 – 

2.66 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 172.2, 134.2, 134.0, 131.4, 128.6, 127.2, 

126.6, 124.6, 118.1, 69.5, 45.3, 34.2. 

 

N-(4-allyl-1H-isochromen-3-yl)-N-methylmethanesulfonamide (2aa) 

 

2aa 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.25 – 7.20 (m, 2H), 7.20 – 7.15 (m, 

1H), 7.02 (d, J = 7.3 Hz, 1H), 5.94 – 5.84 (m, 1H), 5.14 – 5.08 (m, 1H), 5.06 (s, 2H), 

5.04 – 5.00 (m, 1H), 3.35 (d, J = 5.8 Hz, 2H), 3.12 (s, 3H), 2.98 (s, 3H); 
13

C NMR 

(100 MHz, CDCl3) δ 146.0, 136.1, 132.1, 128.8, 128.1, 127.1, 123.7, 122.9, 116.0, 

111.3, 69.8, 38.4, 37.1, 30.4; HRESIMS Calcd for [C14H17NNaO3S]
+
 (M + Na

+
) 

302.0821, found 302.0828. 

 

2-(2-((allyloxy)methyl)phenyl)-N-methyl-N-(methylsulfonyl)acetamide (2ab) 

 

2ab 

Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.35 – 7.25 (m, 3H), 7.20 (d, J = 7.2 



 

Hz, 1H), 5.93 – 5.82 (m, 1H), 5.28 – 5.21 (m, 1H), 5.21 – 5.16 (m, 1H), 4.51 (s, 2H), 

4.09 (s, 2H), 3.91 – 3.87 (m, 2H), 3.29 (s, 3H), 3.22 (s, 3H); 
13

C NMR (100 MHz, 

CDCl3) δ 171.9, 136.0, 134.4, 133.0, 130.9, 130.0, 128.5, 127.4, 117.5, 71.2, 70.7, 

41.3, 40.4, 32.6; HRESIMS Calcd for [C14H19NNaO4S]
+
 (M + Na

+
) 320.0927, found 

320.0927. 

 

4-allyl-7-fluoroisochroman-3-one (2d) 

 

2d 

Compound 2d was prepared in 99% yield (61.2 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.24 – 7.19 (m, 1H), 7.08 – 

7.01 (m, 1H), 6.97 – 6.93 (m, 1H), 5.90 – 5.78 (m, 1H), 5.38 (d, J = 13.6 Hz, 1H), 

5.28 (d, J = 13.6 Hz, 1H), 5.15 – 5.06 (m, 2H), 3.68 (t, 1H, J = 6.4 Hz), 2.87 –2.62 (m, 

2H); 
13

C NMR (100 MHz, CDCl3) δ 171.7, 161.6 (d, J = 245.0 Hz), 133.8, 133.2 (d, J 

= 7.0 Hz), 129.6 (d, J = 3.0 Hz), 128.4 (d, J = 8.0 Hz), 118.3, 115.4 (d, J = 22.0 Hz), 

111.8 (d, J = 23.0 Hz), 68.9, 44.6, 34.3; HRESIMS Calcd for [C12H11FNaO2]
+
 (M + 

Na
+
) 229.0635, found 229.0638. 

 

4-allyl-7-bromoisochroman-3-one (2e) 

 

2e 

Compound 2e was prepared in 98% yield (78.5 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.49 – 7.30 (m, 2H), 7.19 – 

7.05 (m, 1H), 5.90 – 5.75 (m, 1H), 5.36 (d, J = 14.0 Hz, 1H), 5.23 (d, J = 14.0 Hz, 

1H), 5.21– 5.08 (m, 2H), 3.65 (t, J = 5.2 Hz, 1H), 2.85 – 2.62 (m, 2H); 
13

C NMR (100 

MHz, CDCl3) δ 171.3, 133.7, 133.3, 132.9, 131.5, 128.3, 127.7, 121.0, 118.4, 68.6, 



 

44.7, 34.0; HRESIMS Calcd for [C12H11BrNaO2]
+
 (M + Na

+
) 288.9835, found 

288.9836. 

 

4-allyl-7-(trifluoromethyl)isochroman-3-one (2f) 

 

2f 

Compound 2f was prepared in 98% yield (75.3 mg) according to the general 

procedure except for 2 equiv of H2O as an additive. Pale yellow oil. 
1
H NMR (400 

MHz, CDCl3) δ 7.65 (d, J = 7.9 Hz, 1H), 7.52 (s, 1H), 7.41 (d, J = 8.0 Hz, 1H), 5.93 – 

5.80 (m, 1H), 5.48 (d, J = 14.4 Hz, 1H), 5.36 (d, J = 14.4 Hz, 1H), 5.20 – 5.11 (m, 

2H), 3.78 (t, J = 6.7 Hz, 1H), 2.93 – 2.84 (m, 1H), 2.79 – 2.70 (m, 1H); 
13

C NMR 

(100 MHz, CDCl3) δ 171.1, 138.1, 133.5, 132.2, 129.9 (q, J = 32.3 Hz), 127.4, 125.6 

(q, J = 3.7 Hz), 123.7 (q, J = 270.7 Hz), 121.8 (q, J = 3.7 Hz), 118.7, 68.9, 45.2, 34.1. 

HRESIMS Calcd for [C13H11F3NaO2]
+
 (M + Na

+
) 279.0603, found 279.0609. 

 

4-allyl-7-methylisochroman-3-one (2g) 

 

2g 

Compound 2g was prepared in 99% (56.0 mg) yield according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.16 – 7.10 (m, 2H), 7.02 (s, 

1H), 5.92 – 5.80 (m, 1H), 5.36 (d, J = 14.0 Hz, 1H), 5.23 (d, J = 14.0 Hz, 1H), 5.15 – 

5.08 (m, 2H), 3.65 (t, J = 6.8 Hz, 1H), 2.84 – 2.61 (m, 2H), 2.35 (s, 3H); 
13

C NMR 

(100 MHz, CDCl3) δ 172.4, 137.0, 134.3, 131.2, 130.8, 129.2, 126.4, 125.2, 117.9, 

69.5, 44.9, 34.2, 20.9; HRESIMS Calcd for [C13H14NaO2]
+
 (M + Na

+
) 225.0886, 

found 225.0885. 

 



 

4-allyl-7-methoxyisochroman-3-one (2h) 

 

2h 

Compound 2h was prepared in 99% yield (64.7 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.14 (d, J = 8.4 Hz, 1H), 

6.89 – 6.85 (m, 1H), 6.78 – 6.73 (m, 1H), 5.91 – 5.79 (m, 1H), 5.35 (d, J = 14.0 Hz, 

1H), 5.22 (d, J = 14.0 Hz, 1H), 5.15 – 5.07 (m, 2H), 3.80 (s, 3H), 3.64 (t, J = 6.4 Hz, 

1H), 2.83 – 2.61 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 172.3, 158.7, 134.2, 132.4, 

127.7, 125.6, 117.9, 113.9, 110.1, 69.4, 55.3, 44.5, 34.3; HRESIMS Calcd for 

[C13H14NaO3]
+
 (M + Na

+
) 241.0835, found 241.0833. 

 

4-allyl-6,7-dimethoxyisochroman-3-one (2i) 

 

2i 

Compound 2i was prepared in 68% yield (50.6 mg) according to the general 

procedure except for changing the solvent to Et2O and reacting for 16 h. Pale yellow 

oil. 
1
H NMR (400 MHz, CDCl3) δ 6.71 (s, 1H), 6.69 (s, 1H), 5.91 – 5.75 (m, 1H), 

5.36 (d, J = 14.0 Hz, 1H), 5.19 (d, J = 14.0 Hz, 1H), 5.16 – 5.04 (m, 2H), 3.87 (s, 6H), 

3.62 (t, J = 6.8 Hz, 1H), 2.84 – 2.72 (m, 1H), 2.71 – 2.57 (m, 1H);
 13

C NMR (100 

MHz, CDCl3) δ 172.2, 149.1, 148.2, 134.2, 126.0, 123.2, 118.1, 109.9, 107.7, 69.4, 

56.0, 44.8, 34.9; HRESIMS Calcd for [C14H16NaO4]
+
 (M + Na

+
) 271.0941, found 

271.0945. 

 

4-allyl-6-chloroisochroman-3-one (2j) 

 



 

2j 

Compound 2j was prepared in 98% yield (65.6 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.29 – 7.23 (m, 2H), 7.16 

(d, J = 8.0 Hz, 1H), 5.91 – 5.79 (m, 1H), 5.36 (d, J = 14.0 Hz, 1H), 5.25 (d, J = 14.0 

Hz, 1H), 5.18 – 5.08 (m, 2H), 3.66 (t, J = 6.8 Hz, 1H), 2.86 – 2.64 (m, 2H); 
13

C NMR 

(100 MHz, CDCl3) δ 171.3, 135.9, 134.4, 133.6, 129.8, 127.4, 126.7, 126.0, 118.4, 

68.8, 44.9, 33.9; HRESIMS Calcd for [C12H11ClNaO2]
+
 (M + Na

+
) 245.0340, found 

245.0341. 

 

4-allyl-8-fluoroisochroman-3-one (2k) 

 

2k 

Compound 2k was prepared in 99% yield (61.2 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.36 – 7.30 (m, 1H), 7.06 – 

6.97 (m, 2H), 5.89 – 5.76 (m, 1H), 5.48 – 5.36 (m, 2H), 5.15 – 5.08 (m, 2H), 3.73 (t, J 

= 6.8 Hz, 1H), 2.85 – 2.64 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 171.4, 157.9 (d, J 

= 247.0 Hz), 136.6 (d, J = 3.0 Hz), 133.6, 130.0 (d, J = 8.0 Hz), 122.3 (d, J = 4.0 Hz), 

118.5 (d, J = 18.0 Hz), 118.4, 113.9 (d, J = 20.0 Hz), 63.4, 44.9, 34.7; HRESIMS 

Calcd for [C12H11FNaO2]
+
 (M + Na

+
) 229.0635, found 229.0636. 

 

4-allyl-5-methylisochroman-3-one (2l) 

 

2l 

Compound 2l was prepared in 99% yield (60.0 mg) according to the general 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.21 – 7.16 (m, 2H), 7.06 – 



 

7.00 (m, 1H), 5.88 – 5.76 (m, 1H), 5.56 (d, J = 14.4 Hz, 1H), 5.17 (d, J = 14.0 Hz, 

1H), 5.12 – 5.06 (m, 2H), 3.97 (t, J = 7.5 Hz, 1H), 2.64 – 2.47 (m, 2H), 2.31 (s, 3H); 

13
C NMR (100 MHz, CDCl3) δ 172.2, 135.2, 133.5, 132.5, 130.5, 130.4, 127.1, 122.4, 

118.4, 69.8, 43.8, 35.5, 18.2; HRESIMS Calcd for [C13H14NaO2]
+
 (M + Na

+
) 

225.0886, found 225.0888. 

 

4-(2-methylallyl)isochroman-3-one (2m) 

 

2m 

Compound 2m was prepared in 72% yield (43.6 mg) according to the general 

procedure except for the reaction time of 16 h. Pale yellow oil. 
1
H NMR (400 MHz, 

CDCl3) δ 7.35 – 7.27 (m, 2H), 7.23 – 7.18 (m, 2H), 5.43 (d, J = 14.0 Hz, 1H), 5.29 (d, 

J = 14.0 Hz, 1H), 4.85 (s, 1H), 4.64 (s, 1H), 3.84 – 3.79 (m, 1H), 2.82 – 2.76 (m, 1H), 

2.58 – 2.51 (m, 1H), 1.82 (s, 3H); 
13

C NMR (100 MHz, CDCl3) δ 172.3, 141.3, 134.3, 

131.2, 128.5, 127.2, 126.7, 124.5, 113.3, 69.4, 44.1, 38.0, 22.4; HRESIMS Calcd for 

[C13H14NaO2]
+
 (M + Na

+
) 225.0886, found 225.0888. 

 

4-(2-phenylallyl)isochroman-3-one (2n) 

 

2n 

Compound 2n was prepared in 81% yield (64.2 mg) according to the general 

procedure. Pale yellow oil.
 1

H NMR (500 MHz, CDCl3) δ 7.48 – 7.42 (m, 2H), 7.39 – 

7.34 (m, 2H), 7.33 – 7.24 (m, 3H), 7.21 – 7.19 (m, 1H), 7.10 – 7.05 (m, 1H), 5.42 (d, 

J = 14.0 Hz, 1H), 5.36 (s, 1H), 5.25 (d, J = 14.0 Hz, 1H), 4.98 (s, 1H), 3.79 – 3.73 (m, 

1H), 3.44 – 3.37 (m, 1H), 3.00 – 2.92 (m, 1H); 
13

C NMR (125 MHz, CDCl3) δ 172.4, 



 

144.3, 139.7, 134.1, 131.2, 128.6, 128.4, 127.9, 127.2, 127.0, 126.3, 124.6, 115.7, 

69.5, 44.2, 35.9; HRESIMS Calcd for [C18H16NaO2]
+
 (M + Na

+
) 287.1043, found 

287.1047. 

 

4-cinnamylisochroman-3-one (2o) 

 

HNTf2 (16.9 mg, 0.06 mmol) was added to the ynamide 1o (0.30 mmol) in DCE (6.0 

mL) at room temperature. The reaction mixture was stirred at 80 
o
C and the progress 

of the reaction was monitored by TLC. The reaction took 1 h. Upon completion, the 

mixture was then concentrated and the residue was purified by chromatography on 

silica gel (eluent: hexanes/ethyl acetate) to afford the desired product 2o (41.2 mg, 52% 

yield, pale yellow oil). 
1
H NMR (400 MHz, CDCl3) δ 7.38 – 7.17 (m, 9H), 6.46 (d, J 

= 15.6 Hz, 1H), 6.28 – 6.18 (m, 1H), 5.41 (d, J = 14.0 Hz, 1H), 5.29 (d, J = 14.0 Hz, 

1H), 3.78 (t, J = 6.6 Hz, 1H), 3.08 – 2.76 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 

172.3, 137.0, 133.9, 133.2, 131.4, 128.7, 128.5, 127.4, 127.3, 126.7, 126.2, 125.5, 

124.7, 69.6, 45.7, 33.7; HRESIMS Calcd for [C18H16NaO2]
+
 (M + Na

+
) 287.1043, 

found 287.1042. 

 

1-allyl-4,5-dihydrobenzo[d]oxepin-2(1H)-one (2p) 

 

HNTf2 (16.9 mg, 0.06 mmol) and H2O (10.8 mg, 0.6 mmol) were added to the 

ynamide 1p (0.30 mmol) in CH3CN (6.0 mL) at room temperature. The reaction 

mixture was stirred at 40 
o
C and the progress of the reaction was monitored by TLC. 

The reaction took 16 h. Upon completion, the mixture was then concentrated and the 



 

residue was purified by chromatography on silica gel (eluent: hexanes/ethyl acetate) 

to afford the desired product 2p (32.7 mg, 54% yield, pale yellow oil). 
1
H NMR (400 

MHz, CDCl3) δ 7.26 – 7.19 (m, 3H), 7.15 – 7.11 (m, 1H), 5.99 – 5.87 (m, 1H), 5.23 – 

5.16 (m, 1H), 5.15 – 5.10 (m, 1H), 4.86 – 4.78 (m, 1H), 4.57 – 4.49 (m, 1H), 4.43 – 

4.37 (m, 1H), 3.42 – 3.30 (m, 2H), 3.01 – 2.91 (m, 1H), 2.80 – 2.71 (m, 1H); 
13

C 

NMR (100 MHz, CDCl3) δ 173.1, 135.3, 135.0, 132.9, 130.5, 127.5, 127.0, 126.9, 

117.6, 65.1, 46.0, 34.0, 33.9; HRESIMS Calcd for [C13H14NaO2]
+
 (M + Na

+
) 

225.0886, found 225.0888. 

 

General procedure for the synthesis of 3-isochromanones 2-ent: 

 

HNTf2 (4.2 mg, 0.015 mmol) was added to the ynamide 3 (0.30 mmol) in DCE (6.0 

mL) at 30 
o
C. The reaction mixture was stirred at 30 

o
C and the progress of the 

reaction was monitored by TLC. The reaction took 7 - 24 h. Upon completion, the 

mixture was then concentrated and the residue was purified by chromatography on 

silica gel (eluent: hexanes/ethyl acetate) to afford the desired product 2-ent. 

 

(S)-4-allylisochroman-3-one (2a-ent) 

 

2a-ent 

Compound 2a-ent was prepared in 72% yield (40.6 mg) according to the general 

procedure (eq 3, entry 1). [α]D
20

 = -170.8º (c = 1.0, CHCl3). 94% ee (determined by 

HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min, 256 nm; TR = 

13.48 min (minor), 16.32 min (major)). 

 

(S)-4-allyl-7-fluoroisochroman-3-one (2d-ent) 



 

 

2d-ent 

Compound 2d-ent was prepared in 62% yield (38.3 mg) according to the general 

procedure except for adding 2 equiv of H2O as an additive (eq 3, entry 2). [α]D
20

 = 

-197.7º (c = 1.0, CHCl3). 90% ee (determined by HPLC: Chiralcel AD-H Column, 

5/95 i-PrOH/hexane, 1.0 mL/min, 256 nm; TR = 13.35 min (minor), 14.99 min 

(major)). 

 

(S)-4-allyl-7-methylisochroman-3-one (2g-ent) 

 

2g-ent 

Compound 2g-ent was prepared in 85% yield (51.5 mg) according to the general 

procedure (eq 3, entry 3). [α]D
20

 = -18.1º (c = 1.0, CHCl3). 95% ee (determined by 

HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min, 256 nm; TR = 

12.27 min (minor), 16.07 min (major)). 

 

(S)-4-allyl-7-methoxyisochroman-3-one (2h-ent) 

 

2h-ent 

Compound 2h-ent was prepared in 66% yield (43.2 mg) according to the general 

procedure (eq 3, entry 4). [α]D
20

 = -175.6º (c = 1.0, CHCl3). 93% ee (determined by 

HPLC: Chiralcel AD-H Column, 5/95 i-PrOH/hexane, 1.0 mL/min, 256 nm; TR = 

20.02 min (minor), 25.91 min (major)). 

 

4,4-diallyl-6,7-dimethoxyisochroman-3-one (2ia) 



 

 

Compound 2ia was prepared in 90% yield according to the above procedure. Pale 

yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 6.73 (s, 1H), 6.55 (s, 1H), 5.55 – 5.43 (m, 

2H), 5.28 (s, 2H), 5.07 – 4.96 (m, 4H), 3.87 (s, 3H), 3.85 (s, 3H), 2.90 – 2.82 (m, 2H), 

2.61 – 2.53 (m, 2H); 
13

C NMR (100 MHz, CDCl3) δ 173.1, 149.0, 148.1, 132.6, 126.6, 

123.0, 119.2, 109.3, 106.5, 69.1, 56.1, 55.9, 49.8, 43.4; HRESIMS Calcd for 

[C17H20NaO4]
+
 (M + Na

+
) 311.1254, found 311.1258. 

 

6',7'-dimethoxyspiro[cyclopent[3]ene-1,4'-isochroman]-3'-one (2ib) 

 

Compound 2ib was prepared in 91% yield according to the above procedure. Pale 

yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 6.69 (s, 1H), 6.67 (s, 1H), 5.72 (s, 2H), 5.28 

(s, 2H), 3.86 (s, 3H), 3.85 (s, 3H), 3.35 (d, J = 15.3 Hz, 2H), 2.69 (d, J = 15.0 Hz, 2H); 

13
C NMR (100 MHz, CDCl3) δ 175.3, 149.2, 148.0, 132.1, 127.6, 122.5, 108.1, 107.8, 

68.9, 56.0, 50.7, 43.7; HRESIMS Calcd for [C15H16NaO4]
+
 (M + Na

+
) 283.0941, 

found 283.0945. 

 

6',7'-dimethoxyspiro[cyclopentane-1,4'-isochroman]-3'-one (2ic) 

 

Compound 2ic was prepared in 99% yield according to the above procedure. This 

compound is known and the spectroscopic data match those reported.
3
 
1
H NMR (400 



 

MHz, CDCl3) δ 6.77 (s, 1H), 6.67 (s, 1H), 5.26 (s, 2H), 3.88 (s, 3H), 3.86 (s, 3H), 

2.50 – 2.40 (m, 2H), 1.99 – 1.87 (m, 4H), 1.86 – 1.76 (m, 2H); 
13

C NMR (100 MHz, 

CDCl3) δ 175.6, 149.0, 147.8, 131.7, 123.5, 108.1, 107.9, 68.9, 56.1, 56.0, 52.4, 35.7, 

25.5. 

 

4-(allyl-3,3-d2)isochroman-3-one (2a) 

 

Compound 2a was prepared in 98% yield (55.9 mg) according to the above 

procedure. Pale yellow oil. 
1
H NMR (400 MHz, CDCl3) δ 7.41 – 7.30 (m, 2H), 7.29 – 

7.22 (m, 2H), 5.94 – 5.84 (m, 1H), 5.44 (d, J = 14.1 Hz, 1H), 5.30 (d, J = 14.1 Hz, 

1H), 3.72 (t, J = 6.8 Hz, 1H), 2.90 – 2.80 (m, 1H), 2.77 – 2.67 (m, 1H); 
13

C NMR 

(100 MHz, CDCl3) δ 172.2, 133.9(8), 133.9(6), 131.3, 128.6, 127.2, 126.6, 124.6, 

69.5, 45.4, 34.1. 

 

Reference: 

1. L. Li, X.-Q. Zhu, Y.-Q. Zhang, H.-Z. Bu, P. Yuan, J. Chen, J. Su, X. Deng, L.-W. 

Ye, Chem. Sci. 2019, 10, 3213. 

2. B. Peng, D. H. O’Donovan, I. D. Jurberg, N. Maulide, Chem. Eur. J. 2012, 18, 

16292. 

3. D. S. Goldfarb, U.S. Pat. Appl. Publ. 0163545A1, 2009. 
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