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Instrumentation and Chemicals 

 1
H and 

13
C NMR spectra were recorded at 400 MHz and 100 MHz, respectively, for CDCl3 

solutions.  
19

F NMR was measured at 373 MHz for CDCl3 solutions with hexafluorobenzene as an 

external standard.  MS data were obtained by EI. GC analysis was carried out using a silicon OV-17 

column (i. d. 2.6 mm x 1.5 m) or a CBP-1 capillary column (i. d. 0.5 mm x 25 m). 

 Unless otherwise noted, materials obtained from commercial suppliers were used without 

further purification.  Toluene was stored over slices of sodium.  DMSO was freshly distillated from 

CaH2 prior to use.  Terminal alkynes 2a-c, 2e-2j, 2m-o were synthesized via the Sonogashira coupling 

of aryl halides with trimethylsilylacetylene 1 , 2  and subsequent desilylation with K2CO3/MeOH.  

Benzoxazoles 1b-1d were obtained through the condensation of 2-aminophenol derivatives with 

triethyl orthoformate.3  5-Aryloxazoles 1e-1k were prepared by the van Leusen reaction with TosMIC 

and the corresponding aldehydes.4 

                                                
1
 Sonogashira, K.; Tohda, Y.; Hagihara, N. Tetrahedron Lett. 1975, 16, 4467.  

2
 Hundertmark, T.; Littke, A. F.; Buchwald, S. L.; Fu, G. C. Org. Lett. 2000, 2, 1729. 

3
 Cho, S. H.; Kim, J. Y.; Lee, S. Y.; Chang, S. Angew. Chem., Int. Ed. 2009, 48, 9127. 

4
 van Leusen, A. M.; Hoogenboom, B. E.; Sinderius, H. Tetrahedron Lett. 1972, 13, 2369. 
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Experimental Procedure 

 Synthesis of 3ad (Table 1, entry 4): NiBr2 diglyme (8.7 mg, 0.025 mmol), 

4,4’-di(tert-butyl)-2,2’-bipyridine (dtbpy, 6.9 mg, 0.025 mmol), LiO-t-Bu (120 mg, 1.5 mmol), and 

biphenyl (ca. 50 mg, internal standard) were placed in a 20 mL two-necked reaction flask equipped 

with a reflux condenser, which was then filled with O2 by using the standard Schlenk technique.  A 

solution of benzoxazole (1a, 60 mg, 0.50 mmol) and phenylacetylene (2d, 102 mg, 1.0 mmol) in 

toluene (2.5 mL) was added dropwise.  After the reaction mixture was stirred at 100 °C for 1 h, the 

consumption of 1a was checked by GC analysis.  The resulting mixture was then poured into water.  

The mixture was extracted with diethyl ether, and the combined organic layer was dried over sodium 

sulfate.  Concentration in vacuo followed by silica gel column purification with hexane/ethyl acetate 

(98/2, v/v) gave 2-(phenylethynyl)benzoxazole (3ad, 53 mg, 0.24 mmol) in 48% yield. 

 

 Synthesis of 3al (Table 1, entry 12): To a mixture of NiBr2 diglyme (8.7 mg, 0.025 mmol), 

4,4’-di(tert-butyl)-2,2’-bipyridine (dtbpy, 6.9 mg, 0.025 mmol), LiO-t-Bu (120 mg, 1.5 mmol), 

(triisopropylsilyl)acetylene (2l, 182 mg, 1.0 mmol), and biphenyl (ca. 50 mg, internal standard) in 

toluene (2.5 mL) placed in a 20 mL two-necked reaction flask equipped with a reflux condenser was 

added a solution of benzoxazole (1a, 60 mg, 0.50 mmol) in toluene (1.0 mL) over 30 min at 80 °C 

under O2 (1atm, balloon).  After the completion of the addition, the reaction mixture was heated for 

additional 1.5 h at the same temperature.  The consumption of 1a was checked by GC analysis, and 

the resulting mixture was poured into water.  The mixture was extracted with diethyl ether, and the 

combined organic layer was dried over sodium sulfate.  Concentration in vacuo followed by silica gel 

column purification with hexane/ethyl acetate (99/1, v/v) gave 

2-[(triisopropylsilyl)ethynyl]benzoxazole (3al, 84 mg, 0.28 mmol) in 56% yield. 

 

 Synthesis of 3el (Table 2): To a mixture of NiBr2 diglyme (26 mg, 0.075 mmol), 

4,4’-di(tert-butyl)-2,2’-bipyridine (dtbpy, 20 mg, 0.075 mmol), LiO-t-Bu (120 mg, 1.5 mmol), 

5-phenyloxazole (1e, 73 mg, 0.50 mmol), and biphenyl (ca. 50 mg, internal standard) in toluene (2.5 

mL) placed in a 20 mL two-necked reaction flask equipped with a reflux condenser was added a 

solution of (triisopropylsilyl)acetylene (2l, 273 mg, 1.5 mmol) in toluene (1.0 mL) over 30 min at 

120 °C under O2 (1atm, balloon).  After the completion of the addition, the reaction mixture was 

heated for additional 1.5 h at the same temperature.  The consumption of 1e was checked by GC 

analysis, and the resulting mixture was poured into water.  The mixture was extracted with diethyl 
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ether, and the combined organic layer was dried over sodium sulfate.  Concentration in vacuo 

followed by silica gel column purification with hexane/ethyl acetate (98/2, v/v) gave 

5-phenyl-2-[(triisopropylsilyl)ethynyl]oxazole (3el, 65 mg, 0.20 mmol) in 40% yield. 

 

 Synthesis of 11ad (Table 3): Cu(OTf)2 (36 mg, 0.10 mmol), LiO-t-Bu (40 mg, 0.50 mmol), 

1,10-phenanthroline OH2 (40 mg, 0.20 mmol), 1-methylnaphthalene (ca. 50 mg, internal standard), and 

DMSO (0.50 mL) were placed in a 20 mL two-necked reaction flask equipped with a drying tube lined 

with calcium chloride.  The mixture was stirred for 5 min at room temperature.  A solution of 10a 

(252 mg, 1.5 mmol) in DMSO (0.50 mL) and that of 2d (51 mg, 0.50 mmol) in DMSO (0.50 mL) were 

added in sequence, and the solution was stirred for room temperature under atmospheric conditions.  

The consumption of 2d was confirmed by GC analysis, and the resulting mixture was then quenched 

with water.  The mixture was extracted with ethyl acetate and the organic layer was dried over sodium 

sulfate.  Concentration in vacuo followed by silica gel column purification with hexane and GPC 

separation gave 11ad (80 mg, 0.30 mmol) in 60 % yield.
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Characterization Data for Compounds 
1H and 13C spectra for all products were attached to the last part.  Compounds 3ab,5 3ad,5 3ah,5 3ai,5 

3ak,5 3al,5 3el,5 11ab,6 11ad,6 11ae,6 11am,6 and 11an6 are found in the literature. 

 

3aa
O

N
Me

 
2-[(2-Methylphenyl)ethynyl]benzoxazole (3aa): mp 61 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  2.58 (s, 3H), 7.21 (t, J = 7.6 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.32-7.45 (m, 3H), 7.52-7.58 

(m, 1H), 7.63 (d, J = 7.6 Hz, 1H), 7.74-7.80 (m, 1H); 13C NMR (100 MHz, CDCl3)  20.6, 81.1, 92.5, 

110.6, 120.1, 120.4, 125.0, 125.8, 126.2, 129.8, 130.4, 132.9, 141.1, 141.7, 147.9, 150.3; MS m/z 233 

(M+); Elemental analysis calcd for, C16H11NO: C 82.38, H 4.75, N 6.00; found: C 82.17, H 4.80, N 5.96. 

 

3ab
O

N
Me

 

2-[(4-Methylphenyl)ethynyl]benzoxazole (3ab)5: 1H NMR (400 MHz, CDCl3)  2.38 (s, 3H), 7.20 (d, 

J = 8.0 Hz, 2H), 7.34-7.43 (m, 2H), 7.49-7.54 (m, 1H), 7.55 (d, J = 8.0 Hz, 2H), 7.71-7.78 (m, 1H); 13C 

NMR (100 MHz, CDCl3)  21.6, 93.8, 110.5, 117.1, 120.3, 124.9, 126.1, 129.3, 132.3, 140.8, 141.1, 

147.9, 150.3 (One signal was overlapped by other signal). 

 

3ac

O

N
Me

Me

Me
 

2-[(2,4,6-Trimethylphenyl)ethynyl]benzoxazole (3ac): mp 117-119 °C (from hexane); 1H NMR (400 

MHz, CDCl3)  2.31 (s, 3H), 2.53 (s, 6H), 6.91 (s, 2H), 7.34-7.42 (m, 2H), 7.50-7.56 (m, 1H), 

7.73-7.79 (m, 1H); 13C NMR (100 MHz, CDCl3)  20.8, 21.4, 84.7, 92.0, 110.4, 117.1, 120.2, 124.9, 

126.0, 127.9, 140.3, 141.2, 141.8, 148.2, 150.3; MS m/z 261 (M+); Elemental analysis calcd for, 

C18H15NO: C 82.73, H 5.79, N 5.36; found: C 82.56, H 5.79, N 5.30. 

                                                

 Matsuyama, N.; Hirano, K.; Satoh, T.; Miura, M. Org. Lett. 2009, 11, 4156. 
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3ad
O

N

 

2-(Phenylethynyl)benzoxazole (3ad)5: 1H NMR (400 MHz, CDCl3)  7.35-7.49 (m, 5H), 7.54 (d, J = 

7.3 Hz, 1H), 7.64-7.69 (m, 2H), 7.77 (d, J = 7.3 Hz, 1H); 13C NMR (100 MHz, CDCl3)  77.5, 93.4, 

110.6, 120.2, 120.4, 125.0, 126.3, 128.6, 130.3, 132.5, 141.1, 147.7, 150.3. 

 

3ae
O

N
OMe

 

2-[(4-Methoxyphenyl)ethynyl]benzoxazole (3ae): mp 111 °C (from toluene); 1H NMR (400 MHz, 

CDCl3)  3.84 (s, 3H), 6.91 (d, J = 8.9 Hz, 2H), 7.33-7.42 (m, 2H), 7.49-7.55 (m, 1H), 7.60 (d, J = 8.9 

Hz, 2H), 7.70-7.77 (m, 1H); 13C NMR (100 MHz, CDCl3)  55.4, 76.6, 94.0, 110.5, 112.1, 114.3, 120.2, 

124.9, 126.0, 134.2, 141.1, 148.1, 150.3, 161.2; MS m/z 249 (M+); Elemental analysis calcd for, 

C16H11NO2: C 77.10, H 4.45, N 5.62; found: C 76.87, H 4.44, N 5.63. 

 

3af
O

N
OMe

Me

 
2-[(4-Methoxy-2-methylphenyl)ethynyl]benzoxazole (3af): mp 95 °C (from hexane); 1H NMR (400 

MHz, CDCl3)  2.55 (s, 3H), 3.82 (s, 3H), 6.75 (dd, J = 2.5, 8.5 Hz, 1H), 6.79 (d, J = 2.2 Hz, 1H), 

7.33-7.42 (m, 2H), 7.50-7.54 (m, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.71-7.77 (m, 1H); 13C NMR (100 MHz, 

CDCl3)  20.9, 55.3, 80.2, 93.2, 110.4, 111.7, 112.1, 115.4, 120.2, 124.9, 126.0, 134.5, 141.2, 143.8, 

148.2, 150.3, 161.2; MS m/z 263 (M+); Elemental analysis calcd for, C17H13NO2: C 77.55, H 4.98, N 

5.32; found: C 77.52, H 4.70, N 5.29. 

 

3ag
O

N
Cl

 

                                                

Wei, Y.; Zhao, H.; Kan, J.; Su, W.; Hong, M. J. Am. Chem. Soc. 2010, 132, 2522.
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2-[(2-Chlorophenyl)ethynyl]benzoxazole (3ag): mp 112 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  7.30 (m, 1H), 7.35-7.44 (m, 3H), 7.46 (m, 1H), 7.56 (d, J = 7.3 Hz, 1H), 7.68 (dd, J = 1.8, 7.6 

Hz, 1H), 7.78 (d, J = 7.3 Hz, 1H); 13C NMR (100 MHz, CDCl3)  81.9, 89.7, 110.7, 120.5, 125.1, 126.5, 

126.7, 129.6, 131.3, 134.2, 137.0, 141.0, 147.4, 150.4 (One signal was overlapped by other signal); MS 

m/z 253 (M+); Elemental analysis calcd for, C15H8ClNO: C 71.02, H 3.18, Cl 13.98, N 5.52; found: C 

70.89, H 3.25, Cl 13.76, N 5.50. 

 

3ah
O

N
CF3

 

2-[(4-Trifluoromethylphenyl)ethynyl]benzoxazole (3ah)5: 1H NMR (400 MHz, CDCl3)  7.36-7.47 

(m, 2H), 7.55 (d, J = 8.3 Hz, 1H), 7.67 (d, J = 8.0 Hz, 2H), 7.73-7.80 (m, 3H); 13C NMR (100 MHz, 

CDCl3)  79.35, 91.32, 110.68, 120.60, 123.56 (q, J = 272.5 Hz), 124.01, 125.21, 125.58 (q, J = 3.8 

Hz), 126.67, 131.91 (q, J = 33.3 Hz), 132.69, 140.94, 147.09, 150.36. 

 

3ai
O

N

 

2-(1-Naphthylethynyl)benzoxazole (3ai)5: 1H NMR (400 MHz, CDCl3)  7.38-7.47 (m, 2H), 7.50 (t, J 

= 7.8 Hz, 1H), 7.55-7.62 (m, 2H), 7.64-7.68 (m, 1H), 7.81 (d, J = 8.0 Hz, 1H), 7.88-7.99 (m, 3H), 8.47 

(d, J = 8.3 Hz, 1H); 13C NMR (100 MHz, CDCl3)  82.1, 91.6, 110.6, 117.8, 120.4, 125.1, 125.2, 125.9, 

126.4, 127.0, 127.6, 128.5, 131.0, 132.3, 133.0, 133.3, 141.2, 147.9, 150.4. 

 

3aj
O

N

 
2-[(2-Vinylphenyl)ethynyl]benzoxazole (3aj): mp 104 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  5.46 (dd, J = 0.7, 11.2 Hz, 1H), 5.91 (dd, J = 0.7, 16.7 Hz, 1H), 7.26-7.36 (m, 2H), 7.36-7.46 

(m, 3H), 7.55 (d, J = 7.3 Hz, 1H), 7.66 (d, J = 8.0 Hz, 2H), 7.73-7.81 (d, J = 7.3 Hz, 1H) ; 13C NMR 

(100 MHz, CDCl3)  81.7, 91.9, 110.6, 117.1, 118.8, 120.4, 124.9, 125.0, 126.3, 

127.7, 130.5, 133.4, 134.1, 140.5, 141.1, 147.7, 150.3; MS m/z 245 (M+); Elemental analysis calcd for, 
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C17H11NO: C 83.25, H 4.52, N 5.71; found: C 83.17, H 4.67, N 5.63. 

 

3ak
O

N
n-C6H13

 

2-(1-Octynyl)benzoxazole (3ak)5: 1H NMR (400 MHz, CDCl3)  0.90 (t, J = 6.9 Hz, 3H), 1.24-1.42 

(m, 4H), 1.42-1.52 (m, 2H), 1.63-1.72 (m, 2H), 2.50 (t, J = 6.9 Hz, 2H), 7.30-7.41 (m, 2H), 7.45-7.52 

(m, 1H), 7.66-7.73 (m, 1H); 13C NMR (100 MHz, CDCl3)  14.0, 19.3, 22.5, 27.7, 28.5, 31.2, 69.4, 

96.4, 110.4, 120.2, 124.8, 125.9, 140.9, 147.8, 150.1. 

 

3al
O

N
Si(i-Pr)3

 

2-[(Triisopropylsilyl)ethynyl]benzoxazole (3al)5: 1H NMR (400 MHz, CDCl3)  1.16-1.20 (m, 21H), 

7.32-7.42 (m, 2H), 7.50 (d, J = 7.6 Hz, 1H), 7.72 (t, J = 7.6 Hz, 1H); 13C NMR (100 MHz, 

CDCl3)  11.0, 18.5, 93.4, 98.9, 110.6, 120.4, 125.0, 126.4, 140.7, 147.0, 150.1. 

 

Me

O

N

3bd  

5-Methyl-2-(phenylethynyl)benzoxazole (3bd): mp 58 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  2.50 (s, 3H), 7.21 (d, J = 8.3 Hz, 1H), 7.36-7.48 (m, 4H), 7.54 (s, 1H), 7.65 (d, J = 8.3 Hz, 

2H); 13C NMR (100 MHz, CDCl3)  21.4, 77.6, 93.1, 109.9, 120.2, 120.3, 127.5, 128.6, 130.3, 132.4, 

134.9, 141.3, 147.8, 148.6; MS m/z 233 (M+); Elemental analysis calcd for, C16H11NO: C 82.38, H 4.75, 

N 6.00; found: C 82.31, H 4.71, N 5.99. 

 

Me

O

N
Si(i-Pr)3

3bl  

5-Methyl-2-[(triisopropylsilyl)ethynyl]]benzoxazole (3bl): 1H NMR (400 MHz, CDCl3)  1.11-1.23 

(m, 21H), 2.45 (s, 3H), 7.19 (d, J = 8.3 Hz, 1H), 7.36 (d, J = 8.3 Hz, 1H), 7.49 (s, 1H); 13C NMR (100 

MHz, CDCl3)  11.1, 18.5, 21.4, 93.6, 98.5, 109.9, 120.2, 127.6, 134.9, 140.9, 147.1, 148.3; HRMS m/z 
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(M+) calcd for C19H27NOSi, 313.1862. Found 313.1865. 

 

O

N

3cd  

5-Phenyl-2-(phenylethynyl)benzoxazole (3cd): mp 127 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  7.35-7.44 (m, 6H), 7.45-7.73 (m, 6H), 7.95 (d, J = 1.8 Hz, 1H); 13C NMR (100 MHz, 

CDCl3)  77.5, 93.6, 110.5, 118.7, 120.2, 125.9, 127.4, 127.4, 128.6, 128.9, 130.3, 132.4, 138.9, 140.6, 

141.7, 148.2, 149.8; MS m/z 295 (M+); Elemental analysis calcd for, C21H13NO: C 85.40, H 4.44, N 

4.74; found: C 85.38, H 4.45, N 4.69. 

 

O

N
Si(i-Pr)3

3cl  

5-Phenyl-2-[(triisopropylsilyl)ethynyl]]benzoxazole (3cl): 1H NMR (400 MHz, CDCl3)  1.15-1.26 

(m, 21H), 7.37 (t, J = 7.3 Hz, 1H), 7.46 (t, J = 7.3 Hz, 2H), 7.54-7.65 (m, 4H), 7.92 (d, J = 1.8 Hz, 1H); 
13C NMR (100 MHz, CDCl3)  11.1, 18.5, 93.4, 99.2, 110.6, 118.7, 126.1, 127.4, 127.4, 128.9, 139.0, 

140.6, 141.4, 147.5, 149.6; HRMS m/z (M+) calcd for C24H29NOSi, 375.2018. Found 375.2015. 
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Cl

O

N

3dd  

5-Chloro-2-(phenylethynyl)benzoxazole (3dd): mp 126 °C (from hexane); 1H NMR (400 MHz, 

CDCl3)  7.32-7.51 (m, 5H), 7.66 (d, J = 8.3 Hz, 2H), 7.74 (d, J = 2.2 Hz, 1H); 13C NMR (100 MHz, 

CDCl3)  77.1, 94.2, 111.3, 120.0, 120.3, 126.6, 128.7, 130.6, 130.6, 132.5, 142.2, 148.9, 149.0; MS 

m/z 253 (M+); Elemental analysis calcd for, C15H8ClNO: C 71.02, H 3.18, Cl 13.98, N 5.52; found: C 

71.09, H 3.18, Cl 13.83, N 5.53. 

 

Cl

O

N
Si(i-Pr)3

3dl  

5-Chloro-2-[(triisopropylsilyl)ethynyl]]benzoxazole (3dl): mp 59 °C (from hexane); 1H NMR (400 

MHz, CDCl3)  1.13-1.21 (m, 21H), 7.37 (dd, J = 2.2 Hz, 8.7 Hz, 1H), 7.44 (d, J = 8.7 Hz, 1H), 7.71 (d, 

J = 2.2 Hz, 1H); 13C NMR (100 MHz, CDCl3)  11.0, 18.5, 92.9, 100.1, 111.3, 120.3, 126.8, 130.6, 

141.9, 148.1, 148.6; HRMS m/z (M+) calcd for C18H24ClNOSi, 333.1316 Found 333.1318; Elemental 

analysis calcd for, C18H24ClNOSi: C 64.74, H 7.24, Cl 10.62, N 4.19; found: C 64.46, H 7.06, Cl 10.38, 

N 4.26. 

 

O

N
Si(i-Pr)3

3el  
5-Phenyl-2-[(triisopropylsilyl)ethynyl]oxazole (3el)5: 1H NMR (400 MHz, CDCl3)  1.13-1.22 (m, 

21H), 7.34 (s, 1H), 7.35 (t, J = 7.3 Hz, 1H), 7.42 (t, J = 7.3 Hz, 2H), 7.67 (d, J = 7.3 Hz, 2H); 13C NMR 

(100 MHz, CDCl3)  11.1, 18.5, 93.4, 96.7, 122.9, 124.6, 127.4, 128.9, 145.7, 151.8 (One signal was 

overlapped by other signal). 

 

O

N
Si(i-Pr)3

3fl
Me  

5-(4-Methylphenyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3fl): 1H NMR (400 MHz, CDCl3)  
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1.13-1.22 (m, 21H), 2.38 (s, 3H), 7.22 (d, J = 8.0 Hz, 2H), 7.28 (s, 1H), 7.56 (d, J = 8.0 Hz, 2H); 13C 

NMR (100 MHz, CDCl3)  11.1, 18.5, 21.4, 93.5, 96.4, 122.2, 124.5, 124.6, 129.6, 139.1, 145.4, 152.0; 

HRMS m/z (M+) calcd for C21H29NOSi, 339.2018. Found 339.2025. 

 

O

N
Si(i-Pr)3

3glMeO  

5-(4-Methoxyphenyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3gl): 1H NMR (400 MHz, CDCl3)  

1.10-1.22 (m, 21H), 3.84 (s, 3H), 6.94 (d, J = 9.1 Hz, 2H), 7.21 (s, 1H), 7.60 (d, J = 9.1 Hz, 2H); 13C 

NMR (100 MHz, CDCl3)  11.1, 18.5, 55.3, 93.5, 96.2, 114.4, 120.2, 121.4, 126.1, 145.1, 151.9, 160.2; 

HRMS m/z (M+) calcd for C21H29NO2Si, 355.1968. Found 355.1968. 

 

O

N
Si(i-Pr)3

3hlF3C  

5-(4-Trifluoromethylphenyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3hl): 1H NMR (400 MHz, 

CDCl3)  1.11-1.23 (m, 21H), 7.45 (s, 1H), 7.67 (d, J = 8.0 Hz, 2H), 7.78 (d, J = 8.0 Hz, 2H); 13C NMR 

(100 MHz, CDCl3)  11.1, 18.5, 93.0, 97.7, 123.8 (q, JF = 272.2 Hz), 124.6, 124.6, 126.0 (q, JF = 3.8 

Hz), 130.5 (q, JF = 1.5 Hz), 130.6 (q, JF = 32.7 Hz), 146.4, 150.3; HRMS m/z (M+) calcd for 

C21H26F3NOSi, 393.1736. Found 393.1739. 

 

O

N
Si(i-Pr)3

3ilCl  

5-(4-Chlorophenyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3il): 1H NMR (400 MHz, 

CDCl3)  1.12-1.21 (m, 21H), 7.38 (s, 1H), 7.39 (d, J = 8.7 Hz, 2H), 7.60 (d, J = 8.7 Hz, 2H); 13C NMR 

(100 MHz, CDCl3)  11.1, 18.5, 93.2, 97.1, 123.2, 125.8, 125.8, 129.2, 134.8, 145.8, 150.8; HRMS m/z 

(M+) calcd for C20H26ClNOSi, 359.1472. Found 359.1472. 
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O

N
Si(i-Pr)3

3jlO2N  

5-(4-Nitrophenyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3jl): mp 62 °C (from hexane); 1H NMR 

(400 MHz, CDCl3)  1.13-1.22 (m, 21H), 7.55 (s, 1H), 7.83 (d, J = 8.7 Hz, 2H), 8.29 (d, J = 8.7 Hz, 

2H); 13C NMR (100 MHz, CDCl3)  11.1, 18.5, 92.7, 98.6, 124.5, 124.9, 126.1, 132.9, 147.0, 147.4, 

149.5; MS m/z 370 (M+); Elemental analysis calcd for, C20H26N2O3Si: C 64.83, H 7.07, N 7.56; found: 

C 64.72, H 6.79, N 7.34. 

 

O

N
Si(i-Pr)3

3kl  
5-(1-Naphthyl)-2-[(triisopropylsilyl)ethynyl]oxazole (3kl): mp 85 °C (from hexane); 1H NMR (400 

MHz, CDCl3)  1.14-1.24 (m, 21H), 7.46 (s, 1H), 7.51-7.62 (m, 3H), 7.79 (dd, J = 1.1, 7.7 Hz, 1H), 

7.91 (m, 2H), 8.27 (d, J = 8.3 Hz, 1H); 13C NMR (100 MHz, CDCl3)  11.1, 18.5, 93.4, 96.9, 124.6, 

124.7, 125.2, 126.28, 126.31, 126.9, 127.2, 128.8, 129.97, 130.01, 133.8, 146.1, 151.0; MS m/z 375 

(M+); Elemental analysis calcd for, C24H29NOSi: C 76.75, H 7.78, N 3.73; found: C 76.75, H 7.59, N 

3.66. 

 

S

N
Si(i-Pr)3

3ll  

2-[(Triisopropylsilyl)ethynyl]benzothiazole (3ll): 1H NMR (400 MHz, CDCl3)  1.12-1.27 (m, 21H), 

7.40-7.47 (m, 1H), 7.47-7.55 (m, 1H), 7.83 (d, J = 7.6 Hz, 1H), 8.06 (d, J = 8.0 Hz, 1H); 13C NMR (100 

MHz, CDCl3)  11.2, 18.6, 98.8, 100.8, 121.2, 123.7, 126.3, 126.7, 135.3, 148.4, 152.8; HRMS m/z 

(M+) calcd for C18H25NSSi, 335.1477. Found 335.1476. 
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1,2,3,4,5-Pentafluoro-6-(phenylethynyl)benzene (11ad): m.p. 106-108 ; 1H NMR (400 MHz, 

CDCl3)  7.37 -7.44 (m, 3H), 7.57-7.60 (m, 2H); 13C NMR (100 MHz, CDCl3)  73.1-73.2 (m), 

100.3-100.7 (m), 101.6-101.7 (m), 121.7, 128.7, 129.8, 132.1, 137.8 (dm, JF = 251.1 Hz), 141.5 (dm, JF 

= 236.9 Hz), 147.3 (dm, JF = 253.1 Hz); 19F NMR (373 MHz, CDCl3)  0.8 (dt, J = 6.8, 20.5 Hz), 9.8 (t, 

J = 20.5 Hz), 26.6 (dd, J = 6.8, 20.5 Hz); HRMS m/z (M+) calcd for C14H5F5: 268.0311, found: 

268.0310. 
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1,2,3,4,5-Pentafluoro-6-[(4-methylphenyl)ethynyl]benzene (11ab): m.p. 101-103 ; 1H NMR (400 

MHz, CDCl3)  2.40 (s, 3H), 7.19 (d, J = 8.3 Hz, 2H), 7.47 (d, J = 8.3 Hz, 2H); 13C NMR (100 MHz, 

CDCl3)  21.7, 72.6-72.7 (m), 100.5-100.9 (m), 102.0-102.1 (m), 118.6, 129.4, 131.9, 137.8 (dm, JF = 

251.1 Hz), 141.4 (dm, JF = 255.9 Hz), 147.2 (dm, JF = 253.1 Hz), 160.8; 19F NMR (373 MHz, CDCl3)  

0.4 (dt, J = 6.8, 20.5 Hz), 9.2 (t, J = 20.5 Hz), 26.2 (dd, J = 6.8, 20.5 Hz); HRMS m/z (M+) calcd for 

C15H7F5: 282.0468, found: 282.0468. 
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1,2,3,4,5-Pentafluoro-6-[(4-methoxyphenyl)ethynyl]benzene (11ae): m.p. 93-95 ; 1H NMR (400 

MHz, CDCl3)  3.85 (s, 3H), 6.90 (d, J = 9.1 Hz, 2H), 7.52 (d, J = 9.1 Hz, 2H); 13C NMR (100 MHz, 

CDCl3)  55.5, 72.0-72.1 (m), 100.6-101.0 (m), 102.0-102.1 (m), 113.7, 114.3, 133.7, 137.8 (dm, JF = 

250.1 Hz), 141.2 (dm, JF = 255.9 Hz), 147.1 (dm, JF = 252.1 Hz), 160.8; 19F NMR (373 MHz, CDCl3)  

0.4 (dt, J = 6.9, 20.5 Hz), 8.9 (t, J = 20.5 Hz), 26.1 (dd, J = 6.9, 20.5 Hz); HRMS m/z (M+) calcd for 

C15H7F5O: 298.0417, found: 298.0419. 
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N,N-Dimethyl-4-[(pentafluorophenyl)ethynyl]aniline (11am): m.p. 155-158 ; 1H NMR (400 MHz, 

CDCl3)  3.02 (s, 6H), 6.65 (d, J = 9.1 Hz, 2H), 7.44 (d, J = 9.1 Hz, 2H); 13C NMR (100 MHz, CDCl3) 

 40.2, 71.4-71.5 (m), 101.2-101.6 (m), 103.7-103.8 (m), 108.2, 111.7, 133.3, 137.8 (dm, JF = 250.1 

Hz), 140.7 (dm, JF = 255.0 Hz), 146.9 (dm, JF = 252.1 Hz), 151.0; 19F NMR (373 MHz, CDCl3)  0.0 

(dt, J = 6.8, 22.8 Hz), 7.6 (t, J = 22.8 Hz), 25.5 (dd, J = 6.8, 22.8 Hz); HRMS m/z (M+) calcd for 

C16H10F5N: 311.0733, found: 311.0731. 
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1,2,3,4,5-Pentafluoro-6-[(4-fluorophenyl)ethynyl]benzene (11an): m.p. 93-95 ; 1H NMR (400 

MHz, CDCl3)  7.07-7.12 (m, 2H), 7.55-7.59 (m, 2H); 13C NMR (100 MHz, CDCl3)  73.0-73.1 (m), 

100.1-100.5 (m), 100.5-100.6 (m), 116.1 (d, JF = 22.1 Hz), 117.8 (d, JF = 3.8 Hz), 134.1 (d, JF = 8.6 

Hz), 137.8 (dm, JF = 252.0 Hz), 141.6 (dm, JF = 256.9 Hz), 147.3 (dm, JF = 253.1 Hz), 163.5 (d, JF = 

251.1 Hz); 19F NMR (373 MHz, CDCl3)  0.8 (dt, J = 6.8, 20.5 Hz), 10.0 (t, J = 20.5 Hz), 26.5 (dd, J = 

6.8, 20.5 Hz), 54.2-54.3 (m); HRMS m/z (M+) calcd for C14H4F6: 286.0217, found: 286.0220. 
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Methyl 4-[(perfluorophenyl)ethynyl]benzoate (11ao): m.p. 112-114 ; 1H NMR (400 MHz, CDCl3) 

 3.94 (s, 3H), 7.63 (d, J = 8.3 Hz, 2H), 8.05 (d, J = 8.3 Hz, 2H); 13C NMR (100 MHz, CDCl3)  52.5, 

75.7-75.8 (m), 99.8-100.1 (m), 100.5-100.6 (m), 126.1, 129.8, 130.9, 132.0, 137.8 (dm, JF = 252.1 Hz), 

141.9 (dm, JF = 257.9 Hz), 147.3 (dm, JF = 254.0 Hz), 166.4; 19F NMR (373 MHz, CDCl3)  1.3 (dt, J 

= 6.8, 20.5 Hz), 11.1 (t, J = 20.5 Hz), 27.2 (dd, J = 6.8, 20.5 Hz); HRMS m/z (M+) calcd for C16H7F5O2: 

326.0366, found: 326.0360. 
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1,2,4,5-Tetrafluoro-3-[(4-methoxyphenyl)ethynyl]-6-(trifluoromethyl)benzene (11be): m.p. 

79-81 ; 1H NMR (400 MHz, CDCl3)  3.86 (s, 3H), 6.92 (d, J = 9.1 Hz, 2H), 7.55 (d, J = 9.1 Hz, 

2H); 13C NMR (100 MHz, CDCl3)  55.6, 72.6-72.7 (m), 105.6-105.7 (m), 108.3-109.3 (m), 

109.4-109.8 (m), 113.1, 114.4, 121.0 (qm, JF = 273.2 Hz), 134.0, 144.2 (dm, JF = 256.9 Hz), 146.8 (dm, 

JF = 256.8 Hz), 161.3; 19F NMR (373 MHz, CDCl3)  21.1-21.4 (m), 27.2-27.4 (m), 106.4 (t, J = 21.7 

Hz); HRMS m/z (M+) calcd for C16H7F7O: 348.0385, found: 348.0385. 
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N,N-Dimethyl-4-{[2,3,5,6-tetrafluoro-4-(trifluoromethyl)phenyl]ethynyl}aniline (11bm): m.p. 

143-145 ; 1H NMR (400 MHz, CDCl3)  3.03 (s, 6H), 6.66 (d, J = 9.1 Hz, 2H), 7.46 (d, J = 9.1 Hz, 

2H); 13C NMR (100 MHz, CDCl3)  40.1, 72.4-72.5 (m), 107.1-108.4 (m), 107.3, 107.7-107.8 (m), 

110.1-110.5 (m), 111.7, 121.1 (qm, JF = 275.1 Hz), 133.7, 144.2 (dm, JF = 258.8 Hz), 146.6 (dm, JF = 

251.1 Hz), 151.4; 19F NMR (373 MHz, CDCl3)  20.8-21.1 (m), 26.7-26.8 (m), 106.8 (t, J = 22.8 Hz); 

HRMS m/z (M+) calcd for C17H10F7N: 361.0701, found: 361.0699. 
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[1H and 13C NMR Spectra of 3ab]  
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[1H and 13C NMR Spectra of 3ac]  
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[1H and 13C NMR Spectra of 3ad]  
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[1H and 13C NMR Spectra of 3ae]  
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 [1H and 13C NMR Spectra of 3af]  
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[1H and 13C NMR Spectra of 3ag]  
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[1H and 13C NMR Spectra of 3ah]  
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[1H and 13C NMR Spectra of 3ai] 
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[1H and 13C NMR Spectra of 3aj]  
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[1H and 13C NMR Spectra of 3ak]  
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[1H and 13C NMR Spectra of 3al]  
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[1H and 13C NMR Spectra of 3bd]  
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[1H and 13C NMR Spectra of 3bl]  
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[1H and 13C NMR Spectra of 3cd]  
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[1H and 13C NMR Spectra of 3cl]  
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[1H and 13C NMR Spectra of 3dd]  
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[1H and 13C NMR Spectra of 3dl]  
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[1H and 13C NMR Spectra of 3el]  
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[1H and 13C NMR Spectra of 3fl]  
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[1H and 13C NMR Spectra of 3gl]  
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[1H and 13C NMR Spectra of 3hl]  
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[1H and 13C NMR Spectra of 3il]  
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[1H and 13C NMR Spectra of 3jl]  
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[1H and 13C NMR Spectra of 3kl]  
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[1H and 13C NMR Spectra of 3ll]  

  

 

S

N
Si(i-Pr)3

3ll



S41 

[1H, 13C, and 19F NMR Spectra of 11ad]  
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[1H, 13C, and 19F NMR Spectra of 11ab]  
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[1H, 13C, and 19F NMR Spectra of 11ae]  
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[1H, 13C, and 19F NMR Spectra of 11am]  
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[1H, 13C, and 19F NMR Spectra of 11an]  
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[1H, 13C, and 19F NMR Spectra of 11ao]  
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[1H, 13C, and 19F NMR Spectra of 11be]  
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[1H, 13C, and 19F NMR Spectra of 11bm]  
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