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General. All reactions were perfomed in Schlenck tubes under argon.  DMAc or ethylbenzene analytical 

grade were not distilled before use.  Potassium acetate 99+, cesium acetate and potassium carbonate 99% 

were used.  Commercial guaiazulene and aryl bromides were used without purification.  1H (400 or 500 

MHz), 13C (100 or 125 MHz) spectra were recorded in CDCl3 solutions.  Chemical shifts are reported in ppm 

relative to CDCl3 (1H: 7.29 and 13C: 77.0).  Flash chromatography was performed on silica gel (230-400 

mesh) using pentane\ether. 

 

General procedure for the synthesis of 1a-17a 

As a typical experiment, reaction of the aryl bromide (1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 

mmol), CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) at 150 oC during 16 h in DMAc (5 mL) in 

the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) under argon afforded the corresponding arylation 

products after extraction with dichloromethane, evaporation and filtration on silica gel. 

 

4-(7-Isopropyl-1-methylazulen-4-ylmethyl)-benzonitrile (1a) 

From 4-bromobenzonitrile (0.182 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

1a was obtained in 61% (0.182 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.16 (s, 1H), 7.58 (d, J = 3.2 Hz, 1H), 7.45 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 9.7 

Hz, 1H), 7.29 (d, J = 8.3 Hz, 2H), 7.20 (d, J = 3.2 Hz, 1H), 6.86 (d, J = 9.7 Hz, 1H), 4.46 (s, 2H), 3.02 (sept., 
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J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.29 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 146.2, 144.2, 140.7, 

137.3, 137.2, 136.8, 135.1, 133.7, 132.3, 129.2, 126.0, 125.0, 119.0, 113.1, 110.1, 43.3, 38.3, 24.7, 12.9.  

Elemental analysis: calcd (%) for C22H21N (299.41): C 88.25, H 7.07; found: C 88.10, H 7.14. 

 

4-(7-Isopropyl-1-methylazulen-4-ylmethyl)-benzaldehyde (2a) 

From 4-bromobenzaldehyde (0.185 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

2a was obtained in 45% (0.136 g) yield as a blue oil. Eluent pentane:diethylether 10:1 

 
1H NMR (400 MHz, CDCl3): δ 9.87 (s, 1H), 8.15 (s, 1H), 7.68 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 3.2 Hz, 1H), 

7.40-7.33 (m, 3H), 7.23 (d, J = 3.2 Hz, 1H), 6.89 (d, J = 10.7 Hz, 1H), 4.49 (s, 2H), 3.02 (sept., J = 6.8 Hz, 

1H), 2.60 (s, 3H), 1.29 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 191.9, 147.9, 144.8, 140.5, 137.4, 

137.1, 136.8, 135.1, 134.8, 133.7, 130.0, 129.2, 125.9, 125.1, 113.1, 43.5, 38.3, 24.7, 12.9.  Elemental 

analysis: calcd (%) for C22H22O (302.41): C 87.38, H 7.33; found: C 87.57, H 7.50. 

 

1-[4-(7-Isopropyl-1-methylazulen-4-ylmethyl)-phenyl]-propan-1-one (3a) 

From 4-bromopropiophenone (0.213 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 3a was obtained in 46% (0.152 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.15 (s, 1H), 7.77 (d, J = 8.0 Hz, 2H), 7.58 (s, 1H), 7.35 (d, J = 10.7 Hz, 1H), 

7.28 (d, J = 8.0 Hz, 1H), 7.17 (s, 1H), 6.89 (d, J = 10.7 Hz, 1H), 4.46 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 

2.86 (q, J = 7.6 Hz, 2H), 2.60 (s, 3H), 1.29 (d, J = 6.8 Hz, 6H), 1.12 (t, J = 7.6 Hz, 3H).  13C NMR (100 MHz, 

CDCl3): δ 200.4, 146.0, 145.2, 140.4, 137.5, 137.0, 136.7, 135.1, 135.1, 133.6, 128.8, 128.3, 125.8, 125.1, 

113.1, 43.2, 38.3, 24.7, 12.9, 8.3.  Elemental analysis: calcd (%) for C24H26O (330.46): C 87.23, H 7.93; 

found: C 87.14, H 7.99. 

 

Ethyl 4-(7-isopropyl-1-methylazulen-4-ylmethyl)-benzoate (4a) 

From ethyl 4-bromobenzoate (0.229 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 4a was obtained in 67% (0.232 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.14 (s, 1H), 7.84 (d, J = 8.1 Hz, 2H), 7.57 (d, J = 3.5 Hz, 1H), 7.33 (d, J = 

10.7 Hz, 1H), 7.28-7.22 (m, 3H), 6.87 (d, J = 10.7 Hz, 1H), 4.46 (s, 2H), 4.25 (q, J = 7.6 Hz, 2H), 3.00 (sept., 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S u p p o r t i n g  I n f o r m a t i o n  S3 
 

J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.30-1.25 (m, 9H).  13C NMR (100 MHz, CDCl3): δ 166.5, 145.9, 145.3, 140.3, 

137.5, 137.0, 136.7, 135.1, 133.6, 129.8, 128.7, 128.6, 125.8, 125.1, 113.1, 60.8, 43.2, 38.3, 24.7, 14.3, 12.9.  

Elemental analysis: calcd (%) for C24H26O2 (346.46): C 83.20, H 7.56; found: C 83.34, H 7.40. 

 

7-Isopropyl-1-methyl-4-(4-trifluoromethylbenzyl)-azulene (5a) 

From 4-(trifluoromethyl)bromobenzene (0.225 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 

mmol), CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 

mg, 0.02 mmol) 5a was obtained in 68% (0.233 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.14 (s, 1H), 7.58 (d, J = 3.6 Hz, 1H), 7.40 (d, J = 8.1 Hz, 2H), 7.34 (d, J = 

10.7 Hz, 1H), 7.29 (d, J = 8.1 Hz, 2H), 7.23 (d, J = 3.6 Hz, 1H), 6.87 (d, J = 10.7 Hz, 1H), 4.45 (s, 2H), 3.00 

(sept., J = 6.8 Hz, 1H), 2.59 (s, 3H), 1.28 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 145.0, 144.7, 

140.5, 137.5, 137.1, 136.8, 135.1, 133.7, 128.9, 128.6 (q, J = 32.2 Hz), 125.9, 125.3 (q, J = 3.7 Hz), 125.1, 

124.2 (q, J = 271.9 Hz), 113.1, 43.0, 38.3, 24.7, 13.0.  Elemental analysis: calcd (%) for C22H21F3 (342.40): C 

77.17, H 6.18; found: C 77.25, H 6.07. 

 

4-(4-Chlorobenzyl)-7-isopropyl-1-methyl-azulene (6a) 

From 4-bromochlorobenzene (0.191 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 6a was obtained in 66% (0.203 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.14 (s, 1H), 7.58 (d, J = 3.6 Hz, 1H), 7.34 (d, J = 9.7 Hz, 1H), 7.24 (d, J = 3.6 

Hz, 1H), 7.10 (s, 4H), 6.87 (d, J = 9.7 Hz, 1H), 4.38 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.28 (d, 

J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 145.7, 140.3, 139.1, 137.4, 136.9, 136.7, 135.1, 133.5, 

132.0, 130.0, 128.6, 125.7, 125.0, 113.0, 42.5, 38.3, 24.7, 12.9.  Elemental analysis: calcd (%) for C21H21Cl 

(308.84): C 81.67, H 6.85; found: C 81.40, H 6.99. 

 

4-(4-Fluorobenzyl)-7-isopropyl-1-methyl-azulene (7a) 

From 4-bromofluorobenzene (0.175 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 7a was obtained in 52% (0.152 g) yield as a blue oil. Eluent pentane:diethylether 20:1 
1H NMR (400 MHz, CDCl3): δ 8.13 (s, 1H), 7.58 (d, J = 3.7 Hz, 1H), 7.34 (d, J = 9.3 Hz, 1H), 7.27 (d, J = 3.7 

Hz, 1H), 7.17-7.12 (m, 2H), 6.90-6.80 (m, 3H), 4.39 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.28 

(d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 161.7 (d, J = 246.5 Hz), 146.1, 140.2, 137.4, 136.9, 
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136.6, 136.2, 135.1, 133.5, 130.0 (d, J = 7.9 Hz), 125.7, 125.0, 115.2 (d, J = 21.3 Hz), 112.9, 42.4, 38.3, 24.7, 

12.9.  Elemental analysis: calcd (%) for C21H21F (292.39): C 86.26, H 7.24; found: C 86.15, H 7.16. 

 

7-Isopropyl-1-methyl-4-(4-methylbenzyl)-azulene (8a) 

From 4-bromotoluene (0.171 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

8a was obtained in 42% (0.121 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.12 (s, 1H), 7.57 (s, 1H), 7.32 (d, J = 10.7 Hz, 1H), 7.18 (s, 1H), 7.09 (d, J = 

8.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H), 6.90 (d, J = 10.7 Hz, 1H), 4.39 (s, 2H), 2.99 (sept., J = 6.8 Hz, 1H), 

2.59 (s, 3H), 2.21 (s, 3H), 1.27 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 146.8, 139.9, 137.6, 

137.5, 136.7, 136.5, 135.7, 135.1, 133.3, 129.1, 128.6, 125.5, 125.1, 112.9, 42.7, 38.2, 24.7, 21.0, 12.9.  

Elemental analysis: calcd (%) for C22H24 (288.43): C 91.61, H 8.39; found: C 91.75, H 8.30. 

 

4-(4-tert-Butylbenzyl)-7-isopropyl-1-methyl-azulene (9a) 

From 4-tert-butylbromobenzene (0.213 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 9a was obtained in 48% (0.158 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.12 (s, 1H), 7.57 (d, J = 3.2 Hz, 1H), 7.35-7.25 (m, 2H), 7.19 (d, J = 8.4 Hz, 

2H), 7.16 (d, J = 8.4 Hz, 2H), 6.93 (d, J = 10.7 Hz, 1H), 4.39 (s, 2H), 2.98 (sept., J = 6.8 Hz, 1H), 2.59 (s, 

3H), 1.27 (d, J = 6.8 Hz, 6H), 1.20 (s, 9H).  13C NMR (100 MHz, CDCl3): δ 149.0, 146.8, 139.9, 137.7, 137.5, 

136.7, 136.5, 135.2, 133.4, 128.3, 125.5, 125.4, 125.3, 113.0, 42.7, 38.3, 34.4, 31.4, 24.8, 13.0.  Elemental 

analysis: calcd (%) for C25H30 (330.51): C 90.85, H 9.15; found: C 90.74, H 9.20. 

 

3-(7-Isopropyl-1-methylazulen-4-ylmethyl)-benzonitrile (10a) 

From 3-bromobenzonitrile (0.182 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

10a was obtained in 54% (0.161 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.16 (s, 1H), 7.59 (d, J = 3.6 Hz, 1H), 7.50-7.30 (m, 4H), 7.24 (t, J = 7.7 Hz, 

1H), 7.20-7.15 (m, 1H), 6.87 (d, J = 10.7 Hz, 1H), 4.43 (s, 2H), 3.02 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.30 

(d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 144.3, 142.1, 140.7, 137.3, 137.2, 136.9, 135.1, 133.8, 

133.0, 132.0, 130.1, 129.2, 126.1, 124.9, 118.9, 113.0, 112.5, 42.8, 38.2, 24.7, 12.9.  Elemental analysis: calcd 

(%) for C22H21N (299.41): C 88.25, H 7.07; found: C 88.01, H 7.17. 
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1-[3-(7-Isopropyl-1-methylazulen-4-ylmethyl)-phenyl]-ethanone (11a) 

From 3-bromoacetophenone (0.199 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

11a was obtained in 51% (0.161 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.14 (s, 1H), 7.86 (s, 1H), 7.67 (d, J = 7.7 Hz, 1H), 7.59 (d, J = 3.6 Hz, 1H), 

7.30-7.20 (m, 4H), 6.9 (d, J = 10.7 Hz, 1H), 4.47 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 2.48 (s, 

3H), 1.28 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 198.3, 145.5, 141.2, 140.3, 137.4, 137.3, 

136.9, 136.8, 135.1, 133.6, 133.3, 128.7, 128.4, 126.5, 125.8, 125.0, 113.0, 43.1, 38.3, 26.7, 24.7, 12.9.  

Elemental analysis: calcd (%) for C23H24O (316.44): C 87.30, H 7.64; found: C 87.48, H 7.51. 

 

7-Isopropyl-1-methyl-4-(3-trifluoromethyl-benzyl)-azulene (12a) 

From 3-(trifluoromethyl)bromobenzene (0.225 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 

mmol), CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 

mg, 0.02 mmol) 12a was obtained in 71% (0.243 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.15 (s, 1H), 7.58 (d, J = 1.6 Hz, 1H), 7.50 (s, 1H), 7.40-7.30 (m, 3H), 7.30-

7.20 (m, 2H), 6.87 (d, J = 10.7 Hz, 1H), 4.46 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.28 (d, J = 

6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 145.0, 141.5, 140.4, 137.5, 137.1, 136.8, 135.1, 133.6, 132.0, 

130.8 (q, J = 32.0 Hz), 128.9, 125.9, 125.3 (s, J = 3.8 Hz), 124.9, 124.1 (q, J = 272.3 Hz), 123.2 (q, J = 3.7 

Hz), 113.0, 42.9, 38.3, 24.7, 12.9.  Elemental analysis: calcd (%) for C22H21F3 (342.40): C 77.17, H 6.18; 

found: C 77.45, H 6.24. 

 

4-(3-Chlorobenzyl)-7-isopropyl-1-methyl-azulene (13a) 

From 3-bromochlorobenzene (0.191 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 13a was obtained in 69% (0.212 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.22 (s, 1H), 7.66 (d, J = 3.6 Hz, 1H), 7.42 (d, J = 10.7 Hz, 1H), 7.33 (d, J = 

3.6 Hz, 1H), 7.27 (s, 1H), 7.20-7.15 (m, 3H), 6.96 (d, J = 10.7 Hz, 1H), 4.46 (s, 2H), 3.09 (sept., J = 6.8 Hz, 

1H), 2.68 (s, 3H), 1.36 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 145.3, 142.6, 140.3, 137.5, 137.0, 

136.7, 135.1, 134.2, 133.6, 129.7, 128.7, 126.9, 126.5, 125.8, 125.0, 113.0, 42.9, 38.3, 24.7, 13.0.  Elemental 

analysis: calcd (%) for C21H21Cl (308.84): C 81.67, H 6.85; found: C 81.79, H 6.70. 
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7-Isopropyl-1-methyl-4-(3-methylbenzyl)-azulene (14a) 

From 3-bromotoluene (0.171 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

14a was obtained in 54% (0.155 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.12 (s, 1H), 7.57 (s, 1H), 7.35-7.25 (m, 2H), 7.10-6.95 (m, 3H), 6.95-6.88 (m, 

2H), 4.38 (s, 2H), 2.98 (sept., J = 6.8 Hz, 1H), 2.59 (s, 3H), 2.20 (s, 3H), 1.27 (d, J = 6.8 Hz, 6H).  13C NMR 

(100 MHz, CDCl3): δ 146.7, 140.5, 139.9, 138.1, 137.7, 136.8, 136.5, 135.1, 133.4, 129.5, 128.4, 127.0, 

125.8, 125.5, 125.2, 113.0, 43.1, 38.3, 24.8, 21.4, 13.0.  Elemental analysis: calcd (%) for C22H24 (288.43): C 

91.61, H 8.39; found: C 91.77, H 8.57. 

 

4-(2-Fluorobenzyl)-7-isopropyl-1-methyl-azulene (15a) 

From 2-bromofluorobenzene (0.175 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), 

CsOAc (0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 

mmol) 15a was obtained in 63% (0.184 g) yield as a blue oil. Eluent pentane:diethylether 10:1 
1H NMR (400 MHz, CDCl3): δ 8.13 (d, J = 2.0 Hz, 1H), 7.57 (s, 1H), 7.34 (dd, J = 10.4, 2.0 Hz, 1H), 7.15-

6.80 (m, 6H), 4.44 (s, 2H), 2.99 (sept., J = 6.8 Hz, 1H), 2.59 (s, 3H), 1.28 (d, J = 6.8 Hz, 6H).  13C NMR (100 

MHz, CDCl3): δ 160.8 (d, J = 246.0 Hz), 145.1, 140.3, 137.5, 136.9, 136.7, 135.0, 133.5, 130.6 (d, J = 4.2 

Hz), 127.9 (d, J = 8.1 Hz), 127.2 (d, J = 15.7 Hz), 125.6, 124.7, 124.0 (d, J = 3.5 Hz), 115.2 (d, J = 22.3 Hz), 

112.9, 38.3, 35.4, 24.7, 12.9.  Elemental analysis: calcd (%) for C21H21F (292.39): C 86.26, H 7.24; found: C 

86.44, H 7.51. 

 

7-Isopropyl-1-methyl-4-naphthalen-2-ylmethylazulene (16a) 

From 2-bromonaphthalene (0.207 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

16a was obtained in 45% (0.146 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.15 (s, 1H), 7.70-7.60 (m, 4H), 7.59 (d, J = 3.6 Hz, 1H), 7.40-7.28 (m, 5H), 

6.94 (d, J = 10.7 Hz, 1H), 4.58 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.61 (s, 3H), 1.27 (d, J = 6.8 Hz, 6H).  13C 

NMR (100 MHz, CDCl3): δ 146.3, 140.1, 138.2, 137.7, 136.9, 136.6, 135.1, 133.6, 133.4, 132.2, 128.1, 127.7, 

127.6, 127.3, 127.0, 125.9, 125.6, 125.4, 125.2, 113.0, 43.3, 38.3, 24.7, 13.0.  Elemental analysis: calcd (%) 

for C25H24 (324.46): C 92.54, H 7.46; found: C 92.67, H 7.66. 

 

3-(7-Isopropyl-1-methylazulen-4-ylmethyl)-pyridine (17a) 
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From 3-bromopyridine (0.158 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), CsOAc 

(0.767 g, 4 mmol) and K2CO3 (0.552 g, 4 mmol) in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 

17a was obtained in 61% (0.168 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.55 (s, 1H), 8.35 (d, J = 3.8 Hz, 1H), 8.14 (s, 1H), 7.59 (d, J = 3.6 Hz, 1H), 

7.44 (d, J = 7.7 Hz, 1H), 7.35 (d, J = 10.7 Hz, 1H), 7.25 (d, J = 3.6 Hz, 1H), 7.04 (dd, J = 7.7, 4.0 Hz, 1H), 

6.88 (d, J = 10.7 Hz, 1H), 4.40 (s, 2H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 1.28 (d, J = 6.8 Hz, 6H).  13C 

NMR (100 MHz, CDCl3): δ 149.9, 147.8, 144.8, 140.5, 137.3, 137.1, 136.8, 136.1, 135.8, 135.1, 133.6, 125.9, 

124.9, 123.4, 113.0, 40.4, 38.3, 24.7, 12.9.  Elemental analysis: calcd (%) for C20H21N (275.39): C 87.23, H 

7.69; found: C 87.45, H 7.87. 

 

General procedure for the synthesis of 1b, 6b-8b, 14b and 18b 

As a typical experiment, reaction of the aryl bromide (1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 

mmol), and KOAc (0.784 g, 8 mmol) at 150 oC during 16 h in ethylbenzene (5 mL) in the presence of 

PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) under argon afforded the corresponding arylation product after 

extraction with dichloromethane, evaporation and filtration on silica gel. 

 

4-(7-Isopropyl-1,4-dimethylazulen-2-yl)-benzonitrile (1b) 

From 4-bromobenzonitrile (0.182 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc 

(0.784 g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 1b was 

obtained in 38% (0.114 g) yield (containing around 10% of 1c) as a blue oil. Eluent pentane:diethylether 

100:1 
1H NMR (400 MHz, CDCl3): δ 8.21 (s, 1H), 7.67 (s, 4H), 7.37 (d, J = 10.6 Hz, 1H), 7.25 (bs, 1H), 7.01 (d, J = 

10.6 Hz, 1H), 3.04 (sept., J = 6.8 Hz, 1H), 2.81 (s, 3H), 2.63 (s, 3H), 1.31 (d, J = 6.8 Hz, 6H).  13C NMR (100 

MHz, CDCl3): δ 145.6, 145.2, 143.3, 141.5, 137.9, 136.8, 135.6, 134.4, 132.1, 130.2, 126.3, 121.6, 119.2, 

113.2, 110.3, 38.4, 24.8, 24.2, 11.6.  Elemental analysis: calcd (%) for C22H21N (299.41): C 88.25, H 7.07; 

found: C 88.20, H 7.21. 

 

2-(4-Chlorophenyl)-7-isopropyl-1,4-dimethylazulene (6b) 

From 4-bromochlorobenzene (0.191 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc 

(0.784 g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 6b was 

obtained in 53% (0.163 g) yield as a blue oil. Eluent pentane:diethylether 100:1 
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1H NMR (400 MHz, CDCl3): δ 8.18 (s, 1H), 7.51 (d, J = 8.5 Hz, 2H), 7.37 (d, J = 8.5 Hz, 2H), 7.33 (d, J = 

10.6 Hz, 1H), 7.24 (s, 1H), 6.99 (d, J = 10.6 Hz, 1H), 3.02 (sept., J = 6.8 Hz, 1H), 2.77 (s, 3H), 2.62 (s, 3H), 

1.30 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 146.8, 144.2, 141.1, 137.8, 136.9, 136.7, 134.7, 

133.6, 133.0, 130.9, 128.6, 126.0, 121.3, 113.2, 38.4, 24.8, 24.2, 11.6.  Elemental analysis: calcd (%) for 

C21H21Cl (308.84): C 81.67, H 6.85; found: C 81.68, H 6.97. 

 

2-(4-Fluorophenyl)-7-isopropyl-1,4-dimethylazulene (7b) 

From 4-bromofluorobenzene (0.175 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc 

(0.784 g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 7b was 

obtained in 51% (0.149 g) yield as a blue oil. Eluent pentane:diethylether 100:1 
1H NMR (400 MHz, CDCl3): δ 8.18 (s, 1H), 7.55 (dd, J = 7.9, 5.6 Hz, 2H), 7.33 (d, J = 10.6 Hz, 1H), 7.24 (s, 

1H), 7.10 (t, J = 8.4 Hz, 2H), 6.99 (d, J = 10.6 Hz, 1H), 3.02 (sept., J = 6.8 Hz, 1H), 2.78 (s, 3H), 2.62 (s, 3H), 

1.31 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 162.2 (d, J = 246.5 Hz), 147.2, 143.9, 141.0, 137.8, 

136.7, 134.5, 134.4, 133.4, 131.1 (d, J = 7.9 Hz), 125.9, 121.2, 115.3 (d, J = 21.3 Hz), 113.3, 38.4, 24.8, 24.2, 

11.6.  Elemental analysis: calcd (%) for C21H21F (292.39): C 86.26, H 7.24; found: C 86.48, H 7.34. 

 

7-Isopropyl-1,4-dimethyl-2-p-tolylazulene (8b) 

From 4-bromotoluene (0.171 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc (0.784 

g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 8b was obtained in 

56% (0.161 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.17 (s, 1H), 7.50 (d, J = 8.5 Hz, 2H), 7.31 (d, J = 10.6 Hz, 1H), 7.23 (d, J = 

8.5 Hz, 2H), 7.20 (s, 1H), 6.97 (d, J = 10.6 Hz, 1H), 3.03 (sept., J = 6.8 Hz, 1H), 2.78 (s, 3H), 2.65 (s, 3H), 

2.36 (s, 3H), 1.31 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 148.3, 143.5, 140.8, 137.8, 136.8, 

136.6, 135.5, 134.2, 133.1, 129.6, 129.1, 125.7, 121.3, 113.5, 38.4, 24.8, 24.2, 21.3, 11.6.  Elemental analysis: 

calcd (%) for C22H24 (288.43): C 91.61, H 8.39; found: C 91.78, H 8.24. 

 

7-Isopropyl-1,4-dimethyl-2-m-tolylazulene (14b) 

From 3-bromotoluene (0.171 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc (0.784 

g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 14b was obtained in 

54% (0.156 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.17 (d, J = 1.7 Hz, 1H), 7.45-7.25 (m, 5H), 7.31 (d, J = 10.6 Hz, 1H), 7.10 (d, 

J = 7.1 Hz, 1H), 6.97 (d, J = 10.6 Hz, 1H), 3.03 (sept., J = 6.8 Hz, 1H), 2.78 (s, 3H), 2.64 (s, 3H), 2.38 (s, 
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3H), 1.30 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 148.5, 143.7, 140.8, 138.4, 137.9, 137.8, 

136.6, 134.3, 133.3, 130.4, 128.2, 127.8, 126.8, 125.7, 121.4, 113.7, 38.4, 24.8, 24.2, 21.6, 11.6.  Elemental 

analysis: calcd (%) for C22H24 (288.43): C 91.61, H 8.39; found: C 91.79, H 8.49. 

 

2-(4-Phenyl)-7-isopropyl-1,4-dimethylazulene (18b) 

From bromobenzene (0.157 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc (0.784 

g, 8 mmol) in ethylbenzene in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 18b was obtained in 

56% (0.153 g) yield as a blue oil. Eluent pentane 
1H NMR (400 MHz, CDCl3): δ 8.18 (s, 1H), 7.59 (d, J = 8.5 Hz, 2H), 7.41 (t, J = 8.5 Hz, 2H), 7.33-7.25 (m, 

3H), 6.98 (d, J = 10.6 Hz, 1H), 3.03 (sept., J = 6.8 Hz, 1H), 2.78 (s, 3H), 2.65 (s, 3H), 1.31 (d, J = 6.8 Hz, 

6H).  13C NMR (100 MHz, CDCl3): δ 148.3, 143.8, 140.9, 138.5, 137.8, 136.7, 134.4, 133.4, 129.7, 128.4, 

127.0, 125.8, 121.4, 113.6, 38.4, 24.8, 24.2, 11.6.  Elemental analysis: calcd (%) for C21H22 (274.40): C 91.92, 

H 8.08; found: C 92.02, H 7.99. 

 

General procedure for the synthesis of 1c and 14c 

As a typical experiment, reaction of the aryl bromide (1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 

mmol), and KOAc (0.784 g, 8 mmol) at 150 oC during 16 h in DMAc (5 mL) in the presence of 

PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) under argon afforded the corresponding arylation product after 

extraction with dichloromethane, evaporation and filtration on silica gel. 

 

4-(5-Isopropyl-3,8-dimethylazulen-1-yl)-benzonitrile (1c) 

From 4-bromobenzonitrile (0.182 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc 

(0.784 g, 8 mmol) in DMAc in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 1c was obtained in 

51% (0.153 g) yield as a green oil. Eluent pentane:diethylether 100:1 
1H NMR (400 MHz, CDCl3): δ 8.16 (d, J = 2.1 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.46 (s, 1H), 7.39 (d, J = 8.0 

Hz, 2H), 7.36 (dd, J = 10.7, 2.1 Hz, 1H), 6.92 (d, J = 10.7 Hz, 1H), 3.02 (sept., J = 6.8 Hz, 1H), 2.59 (s, 3H), 

2.33 (s, 3H), 1.30 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 146.4, 145.7, 141.0, 139.7, 138.5, 

135.3, 134.2, 132.2, 131.1, 131.0, 127.7, 127.0, 124.7, 119.4, 109.2, 37.9, 27.9, 24.6, 12.8.  Elemental 

analysis: calcd (%) for C22H21N (299.41): C 88.25, H 7.07; found: C 88.24, H 7.25. 

 

7-Isopropyl-1,4-dimethyl-3-m-tolylazulene (14c) 
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From 3-bromotoluene (0.171 g, 1 mmol), 7-isopropyl-1,4-dimethylazulene (0.296 g, 1.5 mmol), KOAc (0.784 

g, 8 mmol) in DMAc in the presence of PdCl(C3H5)(dppb) (12.2 mg, 0.02 mmol) 14c was obtained in 38% 

(0.110 g) yield as a green oil. Eluent pentane:diethylether 100:1 
1H NMR (400 MHz, CDCl3): δ 8.26 (d, J = 2.1 Hz, 1H), 7.47 (s, 1H), 7.28 (dd, J = 10.7, 2.1 Hz, 1H), 7.22-

7.03 (m, 4H), 6.82 (d, J = 10.7 Hz, 1H), 3.00 (sept., J = 6.8 Hz, 1H), 2.60 (s, 3H), 2.34 (s, 3H), 2.32 (s, 3H), 

1.30 (d, J = 6.8 Hz, 6H).  13C NMR (100 MHz, CDCl3): δ 146.1, 141.4, 140.1, 139.6, 137.7, 136.6, 134.8, 

133.7, 131.6, 131.5, 129.5, 127.8, 127.1, 126.7, 126.6, 124.0, 37.9, 27.6, 24.7, 21.5, 12.8.  Elemental analysis: 

calcd (%) for C22H24 (288.43): C 91.61, H 8.39; found: C 91.87, H 8.17. 
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NMR experiments for the determination of the C2:C3 regioselectivity 
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