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Supporting Information 

Unsuccessful examples: 

heteroaryl groups (2-thiophenyl , 2-thiazolyl, 2-furanyl, 2-

benzo[b]thiophenyl, 2-methylbenzo[d]thiazolyl, 1H-indol-3-yl, 1H-indol-

2-yl)
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r8a = 2-thiophenyl,
r8b = 2-furanyl
r8c = 2-benzo[b]thiophenyl
r8d = 2-benzo[d]thiazolyl
r8e = 1H-indol-3-yl
r8f = 1H-indol-2-yl
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N-(Prop-2-yn-1-yl)thiophene-2-carboxamide (r6a) 
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r6a

1H NMR (300 MHz, CDCl3) δ 7.53 (d, J = 3.6 Hz, 1H), 7.46 (d, J = 5.1 Hz, 

1H), 7.04 (t, J = 4.4 Hz, 1H), 6.37 (br s, amide N-H, 1H), 4.20 (dd, J =5.4, 

2.4 Hz, 1H), 2.24 (t, J = 2.4 Hz, 1H, C≡C-H)

tert-Butyl prop-2-yn-1-yl(thiophene-2-carbonyl)carbamate (r7a) 
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r7a

1H NMR (300 MHz, CDCl3) δ 7.54 (dd, J = 4.8, 1.2 Hz, 1H), 7.48 (dd, J = 

3.9, 1.2 Hz, 1H), 7.04 (dd, J = 5.1, 3.9 Hz, 1H), 4.46 (d, J = 2.4 Hz, 2H), 

2.22 (t, J = 2.4 Hz, 1H, C≡CH), 1.34 (s, 9H).

N-(Prop-2-yn-1-yl)furan-2-carboxamide (r6b) 

O
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r6b

1H NMR (300 MHz, CDCl3) δ 7.447.43 (dd, J = 1.8, 0.6 Hz, 1H), 7.13 

(dd, J = 3.6, 0.6 Hz,  1H), 6.586.46 (br s, amide N-H overlapped with one 

dd at 6.49, J = 3.6, 1.8 Hz, 2H), 4.21 (dd, J =5.6, 2.6 Hz, 2H), 2.26 (t, J = 

2.6 Hz, 1H, C≡C-H); 13C NMR (300 MHz, CDCl3) δ 157.9 (C), 147.4 (C), 

144.2 (CH), 114.8 (CH), 112.2 (CH), 79.2 (CH), 71.9 (CH), 28.9 (CH2).
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tert-Butyl (furan-2-carbonyl)(prop-2-yn-1-yl)carbamate (r7b) 
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r7b

1H NMR (300 MHz, CDCl3) δ 7.46 (t, J = 0.8 Hz, 1H), 7.06 (dd, J = 3.6, 

0.6 Hz, 1H), 6.47 (dd, J = 3.6, 1.8 Hz, 1H), 6.41 (d, J = 2.4 Hz, 2H), 2.18 

(t, J = 0.8 Hz, 1H, C≡CH), 1.32 (s, 9H); 13C NMR (300 MHz, CDCl3) δ 

161.4 (C), 152.0 (C), 148.4 (C), 144.5 (CH), 117.3 (CH), 112.2 (CH), 83.6 

(C), 78.8 (C, C≡C-H), 71.2 (CH, C≡C-H), 34.9 (CH2), 27.6 (CH3  3).×

tert-Butyl(benzo[b]thiophene-2-carbonyl)(prop-2-yn-1-yl)carbamate 

(r7c) 
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1H NMR (300 MHz, CDCl3) δ 7.84 (t, J = 6.2 Hz, 2H), 7.71 (s, 1H), 7.47

7.36 (m, 2H), 4.53 (d, J = 2.1 Hz, 2H), 2.27 (t, J = 2.4 Hz, 1H, C≡CH), 

1.31 (s, 9H); 13C NMR (300 MHz, CDCl3) δ 166.5 (C), 152.4 (C), 141.3 

(C), 138.5 (C), 138.2 (C), 128.3 (CH), 126.7 (CH), 125.3 (CH), 125.0 

(CH), 122.6 (CH), 84.2 (C, OC(CH3)3), 78.8 (C, C≡CH), 71.4 (CH, 

C≡CH), 35.5 (CH2), 27.6 (CH3  3).×
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N-(Prop-2-yn-1-yl)benzo[d]thiazole-2-carboxamide (r6d) 
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r6d

1H NMR (300 MHz, CDCl3) δ 8.06 (d, J = 7.2 Hz, 1H), 7.96 (d, J = 7.5,  

1H), 7.63br s, 1H, amide N-H), 7.55 (td, J = 7.2, 1.2 Hz, 1H), 7.49 (td, 

7.5, 1.4 Hz, 1H), 4.30 (dd, J = 5.4, 2.4 Hz, 2H), 2.31 (t, J = 2.6 Hz, 1H, 

C≡CH), 1.22 (s, 9H).

tert-Butyl(benzo[d]thiazole-2-carbonyl)(prop-2-yn-1-yl)carbamate 

(r7d) 
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r7d

1H NMR (300 MHz, CDCl3) δ 8.11 (dd, J = 7.5, 1.2 Hz, 1H), 7.98 (dd, J = 

7.5, 1.5 Hz 1H), 7.617.49 (m, 2H), 4.63 (d, J = 2.4 Hz, 2H), 2.30 (t, J = 

2.7 Hz, 1H, C≡CH), 1.22 (s, 9H); 13C NMR (300 MHz, CDCl3) δ 164.6 

(C), 162.1 (C), 152.1 (C), 151.1 (C), 135.9 (C), 127.0 (CH×2), 124.6 (CH), 

122.1 (CH), 84.7 (C, OC(CH3)3), 78.1 (C, C≡CH), 71.7 (CH, C≡CH), 
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35.2 (CH2), 27.4 (CH3  3). ×

tert-Butyl-3,5'-dioxo-3,4-dihydrospiro[benzo[b][1,4]thiazine-2,3'-

pyrrolidine]-1'-carboxylate (r8d) 

r8d (obtained)
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1H NMR (300 MHz, CDCl3) δ 7.48 (dd, J = 7.5, 1.4 Hz, 1H), 7.23 (t, J = 

6.9 Hz, 1H), 6.95 (d, J = 7.8 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 6.72 (br s, 

1H, NH), 4.16 (s, 2H), 3.56 (s, 2H), 1.55 (s, 9H); 13C NMR (300 MHz, 

CDCl3) δ 165.6 (C), 149.2 (C), 146.2 (C), 135.4 (CH), 129.8 (C), 129.4 

(CH), 123.8 (C), 121.9 (CH), 120.2 (CH), 119.4 (C), 83.4 (C, OC(CH3)3), 

77.3 (C), 50.0 (CH2), 32.5 (CH2), 28.1 (CH3  3).×

N-(Prop-2-yn-1-yl)-1H-indole-3-carboxamide (r6e) 
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r6

1H NMR (300 MHz, CD3OD) δ 8.097.99 (m, 1H), 7.867.77 (m, 1H), 

7.407.29 (m, 1H), 7.177.01 (m, 2H), 4.11 (t, J = 2.4 Hz, 2H), 2.552.48 

(m, 1H); 13C NMR (75 MHz, (CD)3CO) δ 164.4 (C), 136.6 (C), 127.4 (CH), 

127.3 (CH), 122.2 (CH), 121.3 (CH), 120.6 (CH), 111.7 (CH), 81.4 (C), 

70.6 (C), 27.8 (CH2).

tert-Butyl 3-((tert-butoxycarbonyl)(prop-2-yn-1-yl)carbamoyl)-1H-

indole-1-carboxylate (r7e)

N

N
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1H NMR (300 MHz, (CD)3CO) δ 8.21 (d, J = 7.5 Hz, 1H), 8.06 (s, 1H), 

7.82 (d, J = 8.1 Hz, 1H), 7.417.34 (m, 2H), 4.57 (d, J = 2.4 Hz), 2.76 (t, 

J = 2.4 Hz, 1H), 1.70 (s, 9H), 1.23 (s, 9H); 13C NMR (75 MHz, (CD)3CO) 

δ 166.1 (C), 152.3 (C), 148.9 (C), 134.9 (C), 129.7 (CH), 127.7 (C), 125.0 

(CH), 123.6 (CH), 120.5 (CH), 117.7 (C), 115.2 (CH), 84.9 (C), 82.9 (C), 

79.7 (C), 71.5 (CH), 34.4 (CH2), 27.2(CH3×3), 26.8 (CH3×3).

Di-tert-butyl 1-oxo-4-((tributylstannyl)methylene)-3,4,4a,9b-

tetrahydro-1H-pyrido[4,3-b]indole-2,5-dicarboxylate (r8e) 
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1H NMR (300 MHz, CDCl3) δ 7.957.62 (m, 2H), 7.39 (d, J = 7.5 Hz, 1.5 

H, Hmajor), 7.32 (t, J = 7.8 Hz, 0.5 H, Hminor), 7.287.19 (m, 2H), 7.076.94 

(m, 2H), 6.22 (d, J = 0.6 Hz, 1H, Hmajor), 6.12 (t, J = 0.9 Hz, 0.5H), 5.11 

(d, J = 9.9 Hz, 1.5 H), 4.49 (d, J = 10.2 Hz, 1.5 H), 4.17 (d, J = 13.5 Hz, 

2H), 3.983.87 (m, 2H), 1.571.18 (m, Bu and 9HBoc), 0.970.79 (m, Bu 

and 9HBoc)；13C NMR (75 MHz, CDCl3) δ 168.4 (C, major), 168.3 (C, 

minor), 152.0 (C), 151.2 (C, major), 151.15 (C, minor), 143.9 (C), 142.5 

(C), 133.7 (C, major), 132.0 (CH, minor), 130.4 (CH, minor), 129.1 (CH, 

major), 127.1 (CH, minor), 126.8 (C, major), 125.0 (CH, major), 123.3 

(CH, minor), 123.26 (CH, major), 123.0 (C, minor), 115.2 (CH, minor), 

115.1 (CH, major), 83.5 (C, minor), 83.4 (C, major), 81.5 (C), 77.2 (CH, 

minor), 64.9 (CH, major), 51.7 (CH), 49.3 (CH2, minor), 48.8 (CH2, 

major), 40.0 (C), 29.0 (CH2×3, Bu), 28.4 (CH3×3, major), 28.3 (CH3×3, 

major), 27.4 (CH2×3, Bu), 22.8 (CH3×3, minor), 22.5 (CH3×3, minor), 13.6 

(CH3×3, Bu), 10.3 (CH2×3, Bu)；MS (ESIm/z calcd for C34H54N2O5Sn 

[M+Na]+ : 713.30；found: 713.30.

N-(Prop-2-yn-1-yl)-1H-indole-2-carboxamide (r6f) 
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1H NMR (300 MHz, CD3OD) δ 7.60 (d, J = 8.1 Hz, 1H), 7.44 (d, J = 8.4 

Hz, 1H), 7.22 (td, J = 7.7, 0.9 Hz, 1H), 7.087.03 (s, one s overlapped with 

one td at 7.06, J = 7.5, 0.6 Hz, 2H), 4.17 (d, J = 2.4 Hz, 2H), 2.62 (t, J = 

2.6 Hz, 1H).

tert-Butyl 2-((tert-butoxycarbonyl)(prop-2-yn-1-yl)carbamoyl)-1H-

indole-2-carboxylate (r7f)
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O
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1H NMR (300 MHz, (CD)3CO) δ 8.16 (d, J = 8.1 Hz, 1H), 7.56 (d, J = 7.8 

Hz, 1H), 7.38 (td, J = 7.8, 1.2 Hz, 1H), 7.27 (td, J = 7.8, 0.6 Hz, 1H),  6.65 

(s, 1H), 4.66 (d, J = 2.4 Hz, 2H), 2.26 (t, J = 2.4 Hz, 1H), 1.63 (s, 9H), 1.19 

(s, 9H).
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1H NMR (300 MHz, CDCl3) of r6a
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1H NMR (300 MHz, CDCl3) of r7a
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1H NMR (300 MHz, CDCl3) of r6b (trace of impurity)
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13C{1H}-DEPT NMR (75 MHz, CDCl3) of r6b 
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1H NMR (300 MHz, CDCl3) of r7b



r14
13C{1H}-DEPT NMR (75 MHz, CDCl3) of r7b 
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1H NMR (300 MHz, CDCl3) of r7c
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13C{1H}-DEPT NMR (75 MHz, CDCl3) of r7c 
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1H NMR (300 MHz, CDCl3) of r6d (trace of impurity)



r18
1H NMR (300 MHz, CDCl3) of r7d (water at around 1.6 ppm)
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13C{1H}-DEPT NMR (75 MHz, CDCl3) of r7d 
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1H NMR (300 MHz, CDCl3) of r8d (contaminated with tin residue)
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13C{1H}-DEPT NMR (75 MHz, CDCl3) of r8d 
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1H NMR (300 MHz, (CD)3CO) of r6e
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13C{1H}-DEPT NMR (75 MHz, (CD)3CO) of r6e 
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1H NMR (300 MHz, (CD)3CO) of r7e
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13C{1H}-DEPT NMR (75 MHz, (CD)3CO) of r7e 



r26
1H NMR (300 MHz, CDCl3) of r8e



r27
13C{1H}-DEPT NMR (75 MHz, CDCl3) of r8e 



r28
MS (ESI+) of r8e 



r29
1H NMR (300 MHz, CD3OD) of r6f



r30
13C{1H}-DEPT NMR (75 MHz, CDCl3) of r7f  (contaminated with EtOAc)


