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Preparation of β,γ-alkynyl-α-imino ester 1 

These substrates were prepared according to literature procedure. [1-2] 1a, 1b, 1c, 1d, 1e, 1f, 1g and 

1j are Known compounds. New compounds 1h, 1i, 1k, 1l, 1m, 1n and 1o were prepared according 

to literature procedures. Fluorinated alkynyl ketimine 1p was prepared according to literature 

procedure. [3] 

 

1b 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-phenylbut-3-ynoate (1b): Light yellow oil, 2.4 g, 

82% yield, 1H NMR (400 MHz, CDCl3) δ 7.46 – 7.41 (m, 3H), 7.38 – 7.33 (m, 4H), 7.33 – 7.27 (m, 

3H), 5.35 (s, 2H), 4.42 (q, J = 7.1 Hz, 2H), 1.40 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 

161.2, 160.9, 146.1, 135.0, 133.1, 131.2, 128.7, 119.6, 102.7, 81.2, 69.0, 63.5, 14.1; HRMS (ESI) 

m/z: [M + Na]+ calcd for (C20H17NNaO4)
+ 358.1050, found 358.1056. 

 

1c 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(4-fluorophenyl)but-3-ynoate (1c): White solid, 

1.2 g, 73% yield, 1H NMR (400 MHz, CDCl3) δ 7.46 – 7.37 (m, 2H), 7.34 – 7.26 (m, 5H), 7.07 – 

6.98 (m, 2H), 5.34 (s, 2H), 4.40 (q, J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, 

CDCl3) δ 164.3 (d, J = 254.5 Hz), 161.2, 160.8, 146.0, 135.5 (d, J = 9.0 Hz), 135.1, 128.8, 128.7, 

116.2 (d, J = 22.4 Hz), 115.8, 101.6, 81.1, 69.0, 63.6, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for 

(C20H16FNNaO4)
+ 376.0956, found 376.0963. 

 

1d 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(4-chlorophenyl)but-3-ynoate (1d): White solid, 

0.9 g, 70% yield, 1H NMR (400 MHz, CDCl3) δ 7.44 – 7.39 (m, 2H), 7.34 – 7.27 (m, 5H), 7.24 – 

7.15 (m, 2H), 5.34 (s, 2H), 4.41 (q, J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H).; 13C NMR (100 MHz, 

CDCl3) δ 161.1, 160.8, 145.9, 137.7, 135.0, 134.3, 129.1, 128.8, 128.7, 118.0, 101.2, 81.8, 69.0, 

63.6, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for (C20H16ClNNaO4)
+ 392.0660, found 392.0656. 

 

1e 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(4-bromophenyl)but-3-ynoate (1e): yellow solid, 

1.4 g, 74% yield, 1H NMR (400 MHz, CDCl3) δ 7.46 (d, J = 8.0 Hz, 2H), 7.43 – 7.39 (m, 2H), 7.33 

– 7.26 (m, 3H), 7.13 (d, J = 8.0 Hz, 2H), 5.33 (s, 2H), 4.40 (q, J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 
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3H); 13C NMR (100 MHz, CDCl3) δ 161.1, 160.7, 145.9, 135.0, 134.3, 132.1, 128.7, 126.1, 118.5, 

101.2, 81.9, 69.0, 63.6, 14.1; HRMS (ESI) m/z: [M + H]+ calcd for (C20H17BrNO4)
+ 414.0335, found 

414.0349. 

 

1f 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(4-methoxyphenyl)but-3-ynoate(1f): Light yellow 

liquid, 1.5 g, 67% yield, 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.41 (m, 2H), 7.36 – 7.27 (m, 5H), 

6.84 (d, J = 8.4 Hz, 2H), 5.35 (s, 2H), 4.40 (q, J = 7.1 Hz, 2H), 3.83 (s, 3H), 1.39 (d, J = 7.1 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 162.1, 161.4, 161.1, 146.2, 135.2, 135.2, 128.7, 128.7, 128.5, 

114.4, 111.5, 104.1, 81.4, 68.9, 63.4, 55.6, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for 

(C21H19NNaO5)
+ 388.1155, found 388.1160. 

 

1g 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(p-tolyl)but-3-ynoate (1g): Light yellow liquid, 1.3 

g, 70% yield, 1H NMR (400 MHz, CDCl3) δ 7.47 – 7.38 (m, 2H), 7.33 – 7.23 (m, 5H), 7.28 – 7.22 

(m, 2H), 7.15 (d, J = 7.3 Hz, 2H), 5.35 (s, 2H), 4.41 (q, J = 7.1 Hz, 2H), 2.39 (s, 3H), 1.40 (d, J = 

7.1 Hz, 3H).; 13C NMR (100 MHz, CDCl3) δ 161.3, 161.0, 146.2, 142.1, 135.1, 133.2, 129.5, 128.7, 

116.6, 103.5, 81.2, 69.0, 63.5, 21.9, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for (C21H19NNaO4)
+ 

372.1206, found 372.1210. 

 

1h 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(4-(tert-butyl)phenyl)but-3-ynoate (1h): White 

solid, 2 g, 73% yield, 1H NMR (400 MHz, CDCl3) δ 7.46 – 7.40 (m, 2H), 7.39 – 7.35 (m, 2H), 7.35 

– 7.27 (m, 5H), 5.35 (s, 2H), 4.41 (q, J = 7.1 Hz, 2H), 1.40 (d, J = 7.1 Hz, 3H), 1.33 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 161.3, 161.0, 155.1, 146.3, 135.1, 133.0, 128.7, 128.7, 128.5, 125.8, 

116.6, 103.4, 81.1, 69.0, 63.5, 35.2, 31.2, 31.1, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for 

(C24H25NNaO4)
+ 414.1676, found 414.1682. 

 

1i 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(2-chlorophenyl)but-3-ynoate (1i): Light yellow 

liquid, 1.2 g, 65% yield, 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.38 (m, 4H), 7.37 – 7.28 (m, 4H), 
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7.25 – 7.21 (m, 1H), 5.34 (s, 2H), 4.42 (q, J = 7.1 Hz, 2H), 1.40 (t, J = 7.1 Hz, 3H).; 13C NMR (100 

MHz, CDCl3) δ 161.0, 160.6, 145.8, 137.5, 134.9, 132.3, 129.7, 128.8, 128.7, 126.8, 120.0, 98.4, 

85.1, 69.2, 63.6, 14.1; HRMS (ESI) m/z: [M + Na]+ calcd for (C20H16ClNNaO4)
+ 392.0660, found 

392.0656. 

 

1j 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(naphthalen-1-yl)but-3-ynoate (1j): White solid, 

2.1 g, 80% yield, 1H NMR (400 MHz, CDCl3) δ 8.30 (d, J = 7.6 Hz, 1H), 7.97 (d, J = 8.2 Hz, 1H), 

7.89 (d, J = 7.6 Hz, 1H), 7.60 (ddd, J = 16.7, 10.9, 3.9 Hz, 3H), 7.51 – 7.31 (m, 4H), 7.26 – 7.21 (m, 

2H), 5.40 (s, 2H), 4.48 (q, J = 7.1 Hz, 2H), 1.47 (t, J = 7.1 Hz, 3H).; 13C NMR (100 MHz, CDCl3) 

δ 161.5, 160.9, 146.2, 135.0, 133.7, 133.6, 133.1, 132.2, 128.7, 128.7, 128.0, 127.1, 125.8, 125.2, 

117.2, 101.3, 86.0, 69.2, 63.6, 14.2; HRMS (ESI) m/z: [M + Na]+ calcd for (C24H19NNaO4)
+ 

408.1206, found 408.1202. 

 

1k 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-cyclopropylbut-3-ynoate (1k): Light yellow liquid, 

0.8 g, 76% yield, 1H NMR (400 MHz, CDCl3) δ 1H NMR (400 MHz, ) δ 7.40 (d, J = 6.9 Hz, 2H), 

7.36 – 7.32 (m, 3H), 5.27 (s, 2H), 4.33 (q, J = 6.8 Hz, 2H), 1.36 – 1.32 (m, 4H), 0.97 – 0.92 (m, 

2H), 0.82 – 0.72 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 161.4, 161.0, 135.1, 128.8, 128.7, 128.7, 

128.6, 128.5, 128.4, 128.2, 127.6, 110.8, 69.4, 68.8, 68.7, 66.9, 63.3, 45.2, 14.1, 13.9, 10.4, 10.1; 

HRMS (ESI) m/z: [M + Na]+ calcd for (C17H17NNaO4)
+ 322.1050, found 322.1055. 

 

 1l 

Ethyl-(E)-2-(((benzyloxy)carbonyl)imino)-4-(triisopropylsilyl)but-3-ynoate (1l): Light yellow 

liquid, 2.3 g, 86% yield, 1H NMR (400 MHz, CDCl3) δ 7.38 – 7.32 (m, 5H), 5.26 (s, 2H), 4.35 (q, 

J = 7.1 Hz, 2H), 1.35 (d, J = 7.1 Hz, 3H), 1.08 (s, 21H); 13C NMR (100 MHz, CDCl3) δ 161.0, 160.4, 

145.7, 134.7, 128.7, 128.7, 109.0, 96.7, 69.2, 63.4, 18.5, 14.0, 11.0; HRMS (ESI) m/z: [M + Na]+ 

calcd for (C23H33NNaO4Si)+ 438.2071, found 438.2064. 

 

1m 

Light yellow liquid, 1.1 g, 70% yield, 1H NMR (400 MHz, CDCl3) δ 7.46 – 7.40 (m, 3H), 7.38 – 

7.33 (m, 4H), 7.30 (s, 3H), 5.36 (s, 2H), 3.96 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 161.3, 161.1, 

145.8, 135.0, 133.1, 131.3, 128.7, 128.7, 120.5, 119.6, 102.8, 81.1, 69.0, 54.0; HRMS (ESI-TOF) 

m/z: [M + Na]+ calcd for (C19H15NNaO4)
+ 344.0893, found 344.0899. 
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1n 

Light yellow liquid , 1.6g, 79% yield, 1H NMR (400 MHz, CDCl3) δ 7.45 – 7.40 (m, 3H), 7.37 – 

7.33 (m, 4H), 7.32 – 7.27 (m, 3H), 5.35 (s, 2H), 5.27 – 5.18 (m, 1H), 1.39 (d, J = 6.2 Hz, 6H); 13C 

NMR (100 MHz, CDCl3) δ 161.1, 159.9, 146.2, 134.9, 133.1, 130.9, 128.7, 119.6, 102.3, 80.9, 71.4, 

68.4, 21.7; HRMS (ESI-TOF) m/z: [M + Na]+ calcd for (C21H19NNaO4)
+ 372.1206, found 372.1215. 

 

1o 

Light yellow liquid, 0.7g, 68% yield, 1H NMR (400 MHz, CDCl3) δ 7.49 – 7.37 (m, 4H), 7.36 – 

7.26 (m, 6H), 5.33 (s, 2H), 1.56 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 161.5, 160.1, 147.4, 135.1, 

133.8, 133.0, 131.1, 128.9, 128.7, 128.7, 119.8, 102.1, 84.8, 81.4, 80.5, 68.9, 53.6, 27.9; HRMS 

(ESI-TOF) m/z: [M + Na]+ calcd for (C22H21NNaO4)
+ 386.1363, found 386.1370. 

 

Preparation of Preparation of nitroisoxazole 2 

These substrates were prepared according to literature procedure.[4] All of the nitroisoxazole 

substrates employed in the current study are known compounds. 
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