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General methods and materials 

Catalysts [Cp*RhCl2]2 and [RuCl2(p-cymene)]2 were purchased from Suzhou 

Sinocompound Technology Co., Ltd. Other chemicals were purchased from 

adamas-beta or other commercial suppliers and were dried and purified when 

necessary. The water used was re-distillated and ion-free.  

Melting points were determined on a WRS-1B digital instrument without 

correction. 1H and 13C NMR spectra were recorded on a Varian Mercury-Plus 400 or 

500 NMR instrument (1H 400 MHz; 13C 125 MHz) in either CDCl3 or DMSO-d6. 

Abbreviations for data quoted are s, singlet; br s, broad singlet; d, doublet; t, triplet; 

dd, doublet of doublets; m, multiplet. Mass spectra and high-resolution mass spectra 

were measured on a Finnigan MAT-95 mass spectrometer. All the experiments  

involving microwave irradiation were performed on a Biotage Initiator Microwave 

Synthesizer. Thin-layer chromatographies were done on pre-coated silica gel 60 F254 

plates (Merck). Silica gel 60H (200-300 mesh) manufactured by Qingdao Haiyang 

Chemical Group Co. (China) was used for general chromatography. 
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General procedure for preparation of isocoumarins and 

isoquinolones 
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A biotage microwave vial was charged with Rh catalyst (5 mol%) H2O (1 mL), 

substrate A (0.25 mmol), substrate B (0.3 mmol) and Cu(OAc)2·H2O (0.5 mmol). 

The vial was capped and heated in the microwave reactor at 120 oC for 30 min. A 

sample of the cool reaction mixture was extracted with ethyl acetate. The organic 

phase was dried over anhydrous sodium sulfate, filtered and evaporated. The crude 

product was purified by chromatography on a silica gel column to afford the 

corresponding product. 
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Characterization data of compounds 
 

3, 4-diphenyl-1H-isochromen-1-one 
(Scheme 1, 3aa, CAS 1684-07-7)1 

O

O

 The general procedure was followed using benzoic acid (1a, 0.25mmol) 

and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography (n-hexane/EtOAc: 

40/1→20/1) yield 3aa (85%) as a colorless solid; m p 170-171 °C; 1H NMR (400 MHz, CDCl3) δ: 

8.44-8.40 (m, 1H), 7.65 (ddd, J = 8.0, 7.3, 1.5 Hz, 1H), 7.57-7.51 (m, 1H), 7.47-7.38 (m, 3H), 

7.36 -7.32 (m, 2H), 7.29-7.17 (m, 6H). 

 

8-methyl-3,4-diphenyl-1H-isochromen-1-one 
(Scheme 1, 3ba, CAS 935762-78-0)1 

O

OMe

 The general procedure was followed using 2-methyl benzoic acid (1b, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc : 40/1→20/1) yield 3ba (82%) as a colorless solid; mp 139-140 °C; 1H NMR 

(400 MHz, CDCl3) δ：7.49-7.37 (m, 4H), 7.34-7.28 (m, 3H), 7.26-7.16 (m, 5H), 7.01 (ddd, J = 8.2, 

1.2, 0.6 Hz, 1H), 2.92 (d, J = 0.8 Hz, 3H). 
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6-methyl-3,4-diphenyl-1H-isochromen-1-one 
(Scheme 1, 3ca, CAS 935762-75-7)1 

 

O

O

Me

 The general procedure was followed using 4-methylbenzoic acid (1c, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc : 40/1→20/1) yield 3ca (78%) as a colorless solid; mp 183-184 °C; 1H NMR 

(400 MHz, CDCl3) δ: 8.30 (d, J = 8.1 Hz, 1H), 7.45-7.38 (m, 3H), 7.35-7.30 (m, 3H), 7.25-7.15 

(m, 5H), 6.99-6.94 (m, 1H), 2.37 (s, 3H). 

 

6-fluoro-3,4-diphenyl-1H-isochromen-1-one  
(Scheme 1, 3da) 

O

O

F

 The general procedure was followed using 4-fluorobenzoic acid (1d, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1→20/1) yield 3da (52%) as a colorless solid. mp 154-155 °C. 1H-NMR 

(400 MHz, CDCl3) δ: 1H-NMR (400 MHz, CDCl3) δ: 8.43 (dd, J = 8.8, 5.8 Hz, 1H), 7.43 (dd, J = 

5.1, 1.9 Hz, 3H), 7.36-7.29 (m, 3H), 7.26-7.15 (m, 5H), 6.84 (dd, J = 10.1, 2.5 Hz, 1H); 13C NMR 

(125MHz, CDCl3) δ: 166.3 (d, J = 255.7 Hz), 160.9, 151.7, 141.4 (d, J = 10.4 Hz), 133.3, 132.4, 

132.2 (d, J = 10.2 Hz), 130.6, 128.8, 128.8, 128.0, 127.4, 116.4, 115.9 (d, J = 23.4 Hz), 115.9 (d, J 

= 2.5 Hz), 110.9 (d, J = 24.1 Hz); MS (EI): m/z 316 [M]+, 288, 239, 183, 105, 77; HRMS (EI) 

calcd for C21H13FO2 [M] +: 316.0900, found 316.0897. 
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6-Chloro-3,4-diphenyl-1H-isochromen-1-one 
(Scheme 1, 3ea, CAS 935762-76-8)1 

O

O

Cl

 The general procedure was followed using 4-chlorobenzoic acid (1e, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3ea (64%) as a colorless solid; mp 166−167 °C; 1H NMR (400 

MHz, CDCl3) δ: 1H NMR (400 MHz, CDCl3) δ: 8.25 (d, J = 8.4 Hz, 1H), 7.64 (dd, J = 8.4, 1.9 Hz, 

1H), 7.44 (dd, J = 5.1, 2.0 Hz, 3H), 7.36-7.31 (m, 2H), 7.30 (d, J = 1.7 Hz, 1H), 7.26-7.22 (m, 3H), 

7.21 (t, J = 1.1 Hz, 1H), 7.20-7.17 (m, 1H); 13C-NMR (125MHz, CDCl3) δ: 161.4, 152.1, 141.6, 

140.3, 133.6, 132.5, 131.2, 131.1, 129.3, 129.2, 128.5, 128.4, 127.8, 124.9, 118.7, 116.0. 

 

6-Bromo-3,4-diphenyl-1H-isochromen-1-one  
(Scheme 1, 3fa) 

O

O

Br

 The general procedure was followed using 4-bromobenzoic acid (1f, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 80/1) yield 3fa (68%) as a colorless solid; mp 196-197 °C; 1H NMR (400 MHz, 

CDCl3) δ: 1H NMR (400 MHz, CDCl3) δ: 8.25 (d, J = 8.4 Hz, 1H), 7.64 (dd, J = 8.5, 1.8 Hz, 1H), 

7.51-7.38 (m, 4H), 7.38-7.28 (m, 4H), 7.20 (t, J = 7.4 Hz, 3H); 13C-NMR (125MHz, CDCl3) δ: 

161.6, 152.1, 140.4, 133.5, 132.5, 131.4, 131.1, 131.1, 130.4, 129.3, 129.2, 129.2, 128.4, 128.0, 

127.9, 119.1, 115.9; MS (EI): m/z 376[M]+, 348, 332, 301, 269, 239, 163, 105, 77; HRMS (EI) 

calcd for C21H13BrO2 [M] +: 376.0099, found 376.0092. 
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6-Iodo-3,4-diphenyl-1H-isochromen-1-one 
(Scheme 1, 3ga) 

O

O

I

 The general procedure was followed using 4-iodobenzoic acid (1g, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3ga (47%) as a pale yellow solid.  mp 215-16 °C; 1H NMR (400 

MHz, CDCl3) δ: 8.08 (d, J = 8.3 Hz, 1H), 7.86 (dd, J = 8.2, 1.8 Hz, 1H), 7.55 (d, J = 1.8 Hz, 1H), 

7.42 (q, J = 3.9, 3.3 Hz, 3H), 735-7.16 (m, 7H); 13C NMR(125 MHz, CDCl3) δ: 161.4, 151.6, 

139.7, 136.8, 134.2, 133.8, 133.1, 132.1, 130.8, 130.7, 130.3, 129,1, 128.8, 128.8, 128.6, 128.0, 

127.6, 127.4, 127.4, 124.9, 119.1, 115.2, 103.1; MS (EI): m/z 424[M]+, 396, 347, 269, 239, 163, 

105, 77; HRMS (EI) calcd for C21H13IO2 [M] +: 423.9960, found 423.9953. 

 
6-Nitro-3,4-diphenyl-1H-isochromen-1-one 

(Scheme 1, 3ha) 

O

O

O2N

 The general procedure was followed using 4-nitrobenzoic acid (1h, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3ha (31%) as a yellow solid; mp 177−178 °C. 1H-NMR (400 MHz, 

CDCl3) δ: 8.58 (d, J = 8.6 Hz, 1H), 8.28 (dd, J = 8.5, 2.1 Hz, 1H), 8.04 (d, J = 2.1 Hz, 1H), 

7.52-7.40 (m, 3H), 7.39-6.91 (m, 7H); 13C-NMR (125MHz, CDCl3) δ: 160.5, 153.1, 151.7, 140.3, 

132.8, 132.0, 131.5, 131.2, 130.9, 129.7, 129.6, 129.4, 129.2, 128.9, 128.0, 124.2, 121.9, 120.5, 

116.2; MS (EI): m/z 343[M]+, 315, 298, 296, 268, 239, 163, 149, 105, 77; HRMS (ESI) m/z calcd 

for C21H13NO4 [M] + : 343.0845, found 343.0836.  
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6, 7-Diphenyl-4H-furo[3,2-c]pyran-4-one 
(Scheme 2, 3ia, CAS 1147304-41-3) 

O

O

O

Ph
Ph

The general procedure was followed using furan-3-carboxylic acid (1i, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3ia (37%) as a yellow solid; mp 172-173 °C. 1H-NMR (400 MHz, 

CDCl3) δ: 8.04 (d, J = 2.1 Hz, 1H), 7.47-7.27 (m, 10H), 7.16 (d, J = 2.1 Hz, 1H); 13C-NMR 

(125MHz, CDCl3) δ: 161.3, 159.0, 155.2, 144.6, 131.9, 130.4, 129.7, 129.4, 128.9, 128.5, 128.1, 

110.6, 109.6, 107.9; MS (EI): m/z 288[M]+, 211, 105, 77; HRMS (EI) calcd for C19H12O3 [M]+: 

288.0786, found 288.0782.  

 

6, 7-Diphenyl-4H-thieno[3,2-c]pyran-4-one 
(Scheme 2, 3ja, CAS 1147304-41-3)2 

O

S

O

Ph
Ph

 Following the general procedure was followed using thiophene-3-carboxylic 

acid (1j, 0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column 

chromatography (n-hexane/EtOAc: 40/1) yield 3ka (45%) as a maize yellow solid; mp 

163-164 °C; 1H-NMR (400 MHz, CDCl3) δ: 7.68 (d, J = 5.4 Hz, 1H), 7.44-7.33 (m, 9H), 

7.26-7.20 (m, 2H); 13C-NMR (125MHz, CDCl3) δ: 162.8, 154.9, 143.6, 136.1, 131.7, 129.1, 128.8, 

128.6, 128.4, 127.6, 127.3, 123.3, 117.6. 

 
3-methyl-5, 6-diphenyl-3, 4-dihydro-2H-pyran-2-one 

(Scheme 2, 3ka, CAS 212315-82-7)3 

Me
O

O

 The general procedure was followed using furan-3-carboxylic acid (1k, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 
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(n-hexane/EtOAc: 40/1) yield 3ka (61%) as a colorless solid; mp 142-143 °C; 1H-NMR (400 MHz, 

CDCl3) δ: 7.39-7.14 (m, 11H), 2.30 (d, J = 1.3 Hz, 3H); 13C-NMR (125MHz,CDCl3) δ: 157.9, 

154.3, 151.4, 134.4, 131.6, 129.4, 129.1, 128.3, 127.6, 126.0, 125.6, 123.1, 114.7, 13.8. 

 

4-methyl-3-phenyl-1H-isochromen-1-one 
(Scheme 3, 3ab, CAS 550365-37-2)1 

O

O

Me
 The general procedure was followed using benzoic acid (1a, 0.25mmol) 

and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1→20/1) yield 3ab (88%) as a colorless solid; mp 110-111 °C; 1H-NMR 

(400 MHz, CDCl3) δ: 8.37 (ddd, J = 7.9, 1.4, 0.6 Hz, 1H), 7.80 (ddd, J = 8.1, 7.2, 1.4 Hz, 1H), 

7.64 (ddd, J = 8.1, 1.1, 0.6 Hz, 1H), 7.61-7.59 (m, 1H), 7.58 (dd, J = 2.4, 1.3 Hz, 1H), 7.55 (ddd, J 

= 7.9, 7.2, 1.1 Hz, 1H), 7.50-7.41 (m, 3H), 2.32 (s, 3H). 

 

3,8-Dimethyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3bb) 

O

OMe

Me
 The general procedure was followed using 2-methylbenzoic acid (1b, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1→20/1) yield 3bb (92%) as a pale yellow solid; mp 131-132 °C; 1H-NMR 

(400 MHz, CDCl3) δ: 7.66-7.58 (m, 3H), 7.52-7.41 (m, 4H), 7.35 (d, J=8.0Hz, 1H), 2.88 

(s,3H),2.28 (s,3H); 13C-NMR (125MHz, CDCl3) δ: 161.3, 150.6, 143.3, 139.9, 133.4, 133.0, 130.5, 

129.1, 128.8, 127.8, 120.9, 118.9, 108.5, 23.2, 13.6; MS (EI): m/z 250[M]+, 222, 207, 178, 115, 

105, 77. HRMS (EI) calcd for C17H14O2 [M] +: 250.0994, found 250.0953.  
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3, 6-Dimethyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3cb) 

O

O

Me
Me

 The general procedure was followed using 4-methylbenzoic acid (1c, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1→20/1) yield 3cb (94%) as a colorless solid; mp 100-101 °C. 1H-NMR 

(400 MHz, CDCl3) δ: 8.26 (d, J = 8Hz,1H), 7.60-7.57 (m, 2H), 7.48-7.40 (m, 4H), 7.36(dd, J = 

8.0Hz,1H),2.54 (s, 3H),2.30(s, 3H). 13C-NMR (125MHz, CDCl3) δ: 162.1, 150.8, 145.3, 138.4, 

132.9, 129.3, 129.0, 128.8, 128.8, 127.8, 123.0, 117.9, 108.6, 21.9, 13.1; MS (EI): m/z 250[M]+, 

222, 221, 207, 178, 161, 115, 105, 77; HRMS (EI) calcd for C17H14O2 [M] +: 250.0994, found 

250.0988.  

 

6-Fluoro-3-methyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3db) 

O

O

F
Me

 The general procedure was followed using 4-fluorobenzoic acid (1d, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3db (65%) as a colorless solid; mp 128-129 °C;  δ: 1H-NMR (400 

MHz,CDCl3) δ: 8.40 (dd, J = 8.6, 5.8 Hz, 1H), 7.58 (dq, J = 4.8, 2.7 Hz, 2H), 7.53-7.42 (m, 3H), 

7.26 (s, 3H), 2.28 (s, 3H); 13C-NMR (125 MHz, CDCl3) δ: 166.5 (d, J = 256.0 Hz), 161.1, 152.0, 

141.4 (d, J = 9.8 Hz), 132.6(d, J = 10.3 Hz), 132.4, 129.9, 129.2, 129.0, 128.7, 128.0, 127.9, 116.8, 

115.6 (d, J = 23.1 Hz), 109.1 (d, J = 23.3 Hz), 108.2 (d, J = 3.0 Hz), 13.2; MS (EI): m/z 254[M]+, 

226, 225, 196, 105, 77; HR-MS (EI) calcd for C16H11FO2 [M] +: 254.0743, found 254.0740. 

 

 

 

 

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



S11 
 

6-Chloro-3-methyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3eb, CAS 1357398-36-7)4 

O

O

Cl
Me

 The general procedure was followed using 4-chlorobenzoic acid (1e, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1→20/1) yield 3eb (66%) as a pale yellow solid; mp 130-131 °C; 1H-NMR 

(400 MHz,CDCl3) δ: 8.31 (d, J = 8.0 Hz, 1H), 7.63-7.55 (m, 3H), 7.53-7.42 (m, 4H), 2.30 (d, J = 

7.3 Hz, 3H); MS (EI): m/z 270[M]+, 255, 221, 178, 163, 105, 77; HRMS (EI) calcd for 

C16H11ClO2 [M] +: 270.0448,found 270.0438.  

 

6-Bromo-3-methyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3fb, CAS 1357398-35-6)4 

O

O

Br
Me

 The general procedure was followed using 4-bromobenzoic acid (1f, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3fb (51%) as a colorless solid. mp 113-114 °C; 1H-NMR (400 MHz, 

CDCl3) δ: 8.23 (d, J = 8.4 Hz, 1H), 7.79 (d, J = 1.9 Hz, 1H), 7.67 (ddd, J = 8.5, 1.8, 0.5 Hz, 1H), 

7.63-7.53 (m, 2H), 7.55-7.41 (m, 3H), 2.30 (s, 3H); MS (EI): m/z 314[M]+, 286, 207, 178, 105, 77; 

HRMS (EI) calcd for C16H11BrO2 [M] +: 313.9942, found 313.9954.  

 

6-Iodo-3-methyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3gb, CAS 1357398-37-8)4 

O

O

I
Me

 The general procedure was followed using 4-fluorobenzoic acid (1g, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3gb (32%) as a colorless solid; mp 139-140 °C. 1H-NMR (400 MHz, 
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CDCl3) δ: 8.08-7.97 (m, 2H), 7.87 (dd, J = 8.4, 1.6 Hz, 1H), 7.57 (tq, J = 5.9, 2.6 Hz, 2H), 7.46 

(dd, J = 5.2, 2.3 Hz, 3H), 2.28 (d, J = 2.1 Hz, 3H); MS (EI): m/z 362[M]+, 334, 207, 178, 105, 77; 

HRMS (EI) calcd for C16H11IO2 [M]+: 361.9804, found 361.9815.  

 
3-Methyl-6-nitro-4-phenyl-1H-isochromen-1-one 

(Scheme 3, 3hb) 

O

O

O2N
Me

 The general procedure was followed using 4-nitrobenzoic acid (1h, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3hb (29%) as a yellow solid; mp 198-199 °C; 1H-NMR (400 MHz, 

CDCl3) δ: 8.55 (d, J = 8.6 Hz, 1H), 8.49 (d, J = 2.1 Hz, 1H), 8.32 (dd, J = 8.6, 2.1 Hz, 1H), 

7.65-7.56 (m, 2H), 7.56-7.41 (m, 3H), 2.40 (s, 3H); 13C-NMR (125MHz, CDCl3) δ: 160.2, 152.9, 

151.3, 139.8, 131.9, 131.3, 129.8, 129.6, 129.1, 129.0, 128.0, 124.4, 121.4, 120.9, 118.4, 108.2, 

13.3; MS (EI): m/z 281[M]+, 266, 253, 234, 207, 206, 164, 163, 105, 77; HRMS (EI) calcd for 

C16H11NO4 [M] +:281.0688,found 281.0693. 

 

3, 6-Dimethyl-4-phenyl-1H-isochromen-1-one 
(Scheme 3, 3ib) 

O

O

O

Me
Ph

 The general procedure was followed using furan-3-carboxylic acid  (1i, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3ib (78%) as a wheat solid; mp 65-66 °C; 1H-NMR (400 MHz, 

CDCl3) δ: 7.69-7.53 (m, 3H), 7.47 (dt, J = 6.6, 3.0 Hz, 3H), 6.96 (d, J = 2.1 Hz, 1H), 2.36 (s, 

3H); 13C-NMR(125MHz, CDCl3) δ: 162.7, 159.4, 155.0, 144.2, 132.0, 129.6, 128.8, 128.3, 109.2, 

107.9, 104.3, 10.7; MS (EI): m/z 226[M]+, 198, 197, 105, 77; HRMS (EI) calcd for C14H10O3[M] 

+: 226.0630,found 226.0627.  
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3, 5-dimethyl-6-phenyl-2H-pyran-2-one 
(Scheme 3, 3kb, CAS 19611-15-5)5 

Me
O

O

Me
 The general procedure was followed using furan-3-carboxylic acid (1k, 

0.25mmol) and prop-1-yn-1-ylbenzene (2b, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 3kb (66%) as a colorless solid; mp 124-126 °C; 1H-NMR (400 

MHz, CDCl3) δ=7.58-7.54 (m, 2H), 7.47-7.39 (m, 3H), 7.11 (q, J = 1.1 Hz, 1H), 2.15 (s, 3H), 2.14 

(s, 3H); MS (EI): m/z 200[M]+, 172, 129, 105, 77; HRMS (EI) calcd for C13H12O2 [M] +: 

200.0837,found 200.0831. 

 

7-methyl-3, 4-diphenyl-1H-isochromen-1-one 
(Scheme 4, 3la, CAS 93743-65-8)1 

O

O
Me

 The general procedure was followed using 3-methylbenzoic acid (1l, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc=40/1→20/1) yield 3la (75%) as a colorless solid. mp 172-173°C. 1H-NMR (400 

MHz, CDCl3) δ:  8.22 (s, 1H), 7.51-7.36 (m, 4H), 7.32 (d, J = 7.1 Hz, 2H), 7.25-7.05 (m, 6H), 

2.48 (s, 3H). 

 
3, 4-diphenylisoquinolin-1(2H)-one 

(Scheme 6, 5, CAS 93119-96-1)6 

NH

O

 The general procedure was followed using Benzohydroxamic acid (4, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 
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(n-hexane/EtOAc:4/1→2/1) yield 5 (51%) as a colorless solid; mp 251-252 °C; 1H-NMR (400 

MHz, DMSO-d6) δ: 11.55 (s, 1H), 8.32 (dd, J = 8.2, 1.5 Hz, 1H), 7.65 (ddd, J = 8.4, 7.1, 1.5 Hz, 

1H), 7.52 (ddd, J = 8.1, 7.1, 1.2 Hz, 1H), 7.33 -7.25 (m, 3H), 7.23 (s, 5H), 7.19-7.11 (m, 3H); MS 

(ESI): m/z 298.1[M+H]+; HRMS (ESI) calcd for C22H17N [M+H]+ : 298.1154, found 298.1226. 

 

1-methyl-3, 4-diphenylisoquinoline 
(Scheme 6, 7, CAS93472-50-5)7 

N

Me

 The general procedure was followed using (E)-acetophenone oxime (6, 

0.25mmol) and 1, 2-diphenylethyne (2a, 0.3mmol). Purification by column chromatography 

(n-hexane/EtOAc: 40/1) yield 7 (47%) as a colorless solid; mp 145-146 °C; 1H-NMR (400 MHz, 

DMSO-d6) δ: 8.24-8.16 (m, 1H), 7.66 (ddd, J = 6.9, 3.8, 2.7 Hz, 1H), 7.62-7.54 (m, 2H), 

7.42-7.29 (m, 5H), 7.27-7.13 (m, 5H), 3.08 (s, 3H); MS (ESI): m/z 296.4[M+H]+; HRMS (ESI) 

calcd for C22H17N [M+H]+ : 296.1361,found 296.1438. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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



S15 
 

Notes and references 

 
1. K. Ueura, T. Satoh and M. Miura. Org. Lett., 2007, 9, 1407-1409. 

2. S. Mochida, K. Hirano, T. Satoh and M. Miura, J. Org. Chem., 2009, 74, 3478-3483.  

3. L. Ackermann, J. Pospech , K. Graczyk and K. Rauch, Org. Lett., 2012, 14, 930-933. 

4. R. K. Chinnagolla and M. Jeganmohan, Chem. Commun., 2012, 48, 2030- 2032 . 

5. S. Mochida, K. Hirano, T. Satoh and M. Miura, J. Org. Chem., 2009, 74, 6295-6298. 

6. H. Shiota , Y. Ano, Y. Aihara, Y. Fukumoto and N. Chatani, J. Am. Chem. Soc., 2011, 133, 

14952-14955. 

7. K. Parthasarathy, M. Jeganmohan, and C.H. Cheng, Org. Lett., 2008, 10, 325-328.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

http://www.ncbi.nlm.nih.gov/pubmed/17346060
http://pubs.acs.org/action/doSearch?action=search&author=Mochida%2C+S&qsSearchArea=author
javascript:;
http://pubs.acs.org/action/doSearch?action=search&author=Ackermann%2C+Lutz&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Pospech%2C+Jola&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Graczyk%2C+Karolina&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Rauch%2C+Karsten&qsSearchArea=author
http://www.ncbi.nlm.nih.gov/pubmed/17346060
http://pubs.acs.org/action/doSearch?action=search&author=Mochida%2C+S&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Hirano%2C+K&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Satoh%2C+T&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Miura%2C+M&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Shiota%2C+H&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Ano%2C+Y&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Aihara%2C+Y&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Fukumoto%2C+Y&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Chatani%2C+N&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Parthasarathy%2C+K&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Jeganmohan%2C+M&qsSearchArea=author
http://pubs.acs.org/action/doSearch?action=search&author=Cheng%2C+C&qsSearchArea=author
http://www.ncbi.nlm.nih.gov/pubmed/17346060


S16 
 

1H- and 13C- Spectra of all the new compounds 
 
 

 
 
 
 
 

 

 
 

O

O

F

3da
CDCl3, 400 MHz

O

O

F

3da
CDCl3, 125 MHz

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



S17 
 

 

 
 
 
 

 

 
 

O

O

Br

3fa
CDCl3, 400 MHz

O

O

Br

3fa
CDCl3, 125 MHz

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



S18 
 

 
 
 
 
 

 

 
 
 

O

O

I

3ga
CDCl3, 400 MHz

O

O

I

3ga
CDCl3, 125 MHz

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



S19 
 

 
 
 
 
 

 

 
 
 
 

O

O

O2N

3ha
CDCl3, 400 MHz

O

O

O2N

3ha
CDCl3, 125 MHz

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



S20 
 

 

 
 
 
 

 

 
 
 
 
 

O

O

3bb
CDCl3, 400 MHz

O

O

3bb
CDCl3, 125 MHz

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



S21 
 

 
 
 
 
 

 

 
 
 
 
 

O

O

3cb
CDCl3, 400 MHz

O

O

3cb
CDCl3, 125 MHz

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



S22 
 

 
 
 
 
 
 
 

 

 
 
 
 
 

O

O

F

3db
CDCl3, 400 MHz

O

O

F

3db
CDCl3,125 MHz

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



S23 
 

 

 
 
 
 
 

 

 
 
 
 
 
 

O

O

O2N

3hb
CDCl3, 400 MHz

O

O

O2N

3hb
CDCl3, 125 MHz

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



S24 
 

 

 
 
 
 
 

 

O

O

O

Me
Ph

3ib
CDCl3, 400 MHz

O

O

O

Me
Ph

3ib
CDCl3, 125 MHz

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


	2TP*P2T Correspondence to Prof H. Eric Xu and Dr Wei Yi. Tel: 86-21-20231000-2507 Fax: 86-21-20231000-1715, E-mail:Ueric.xu@vai.orgU and 3TUyiwei.simm@simm.ac.cnU3T.


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



