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I. General Information  

All chemicals were obtained from commercial sources and were used as received 
unless otherwise noted. N-(2-pyrimidinyl)-indoles1, 2-phenylpyridine derivatives2 and 
vinyl benzoxazinanones3 were prepared by literature reports. [RhCp*Cl2]2 was 
prepared from RhCl3.xH2O according to a literature procedure.4 All reactions were 
carried out using Schlenk techniques or in a nitrogen-filled glove box. NMR spectra 
were recorded on a 400 MHz NMR spectrometer in the solvent indicated. The 
chemical shift is given in dimensionless δ values and is frequency referenced relative 
to TMS in 1H and 13C NMR spectroscopy. HRMS data were obtained on a Q-TOF 
analyzer. Column chromatography was performed on silica gel (300-400 mesh) using 
petroleum ether (PE)/ethyl acetate (EA). 

II. Experimental Procedure for the Synthesis of compound 3 

N-(2-pyrimidinyl)-indole 1 (0.2 mmol), vinyl benzoxazinanone 2 (0.24 mmol), 
[RhCp*Cl2]2 (2.5 mol %), Cu(OAc)2 (30 mol %), and MeOH (2 mL) were charged 
into a pressure tube. The reaction mixture was stirred at 45 °C for 12 h. After cooled 
to room temperature, the solvent was removed under reduced pressure and the residue 
was purified by silica gel chromatography using PE/EA to afford the desired product 
3. 

 3aa, 91% 
Product 3aa was obtained as a white solid in 91% yield (87.4 mg). 1H NMR (400 
MHz, CDCl3) δ 8.82 (d, J = 4.7 Hz, 2H), 8.18 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 7.4 Hz, 
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1H), 7.43 (d, J = 7.9 Hz, 1H), 7.33 – 7.20 (m, 4H), 7.18 – 7.11 (m, 2H), 7.08 (d, J = 
7.0 Hz, 1H), 7.06 – 7.00 (m, 1H), 6.73 (s, 1H), 6.67 (d, J = 7.9 Hz, 2H), 6.44 (s, 1H), 
5.94 (dt, J = 15.6, 5.1 Hz, 1H), 5.67 (d, J = 15.8 Hz, 1H), 3.92 (d, J = 4.3 Hz, 2H), 
2.17 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 158.1, 143.5, 138.0, 137.4, 136.4, 
133.4, 133.1, 132.4, 129.4, 129.2, 128.1, 127.3, 126.8, 126.2, 125.6, 125.1, 123.2, 
122.0, 120.0, 118.0, 113.6, 107.0, 32.2, 21.5. HRMS: [M + H]+ calculated for 
C28H25N4O2S: 481.1698, found 481.1697. 

 3ba, 84% 
Product 3ba was obtained as a white solid in 84% yield (83.0 mg). 1H NMR (400 
MHz, CDCl3) δ 8.85 (d, J = 4.8 Hz, 2H), 7.99 (d, J = 8.3 Hz, 1H), 7.44 (d, J = 8.0 Hz, 
1H), 7.25 – 7.13 (m, 5H), 7.09 – 7.01 (m, 3H), 6.72 (s, 1H), 6.61 (d, J = 8.1 Hz, 2H), 
6.48 (s, 1H), 5.94 (dt, J = 15.8, 5.2 Hz, 1H), 5.60 (d, J = 15.8 Hz, 1H), 3.93 (dd, J = 
5.0, 1.3 Hz, 2H), 2.59 (s, 3H), 2.17 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.0, 
158.3, 143.3, 137.3, 137.2, 136.4, 133.5, 133.4, 132.4, 129.4, 129.3, 128.8, 128.1, 
127.4, 126.8, 126.1, 125.5, 125.1, 123.3, 122.4, 118.2, 111.1, 105.4, 32.1, 21.5, 18.8. 
HRMS: [M + H]+ calculated for C29H27N4O2S: 495.1855, found 495.1853. 

 3ca, 87% 
Product 3ca was obtained as a white solid in 87% yield (88.7 mg). 1H NMR (400 
MHz, CDCl3) δ 8.85 (d, J = 4.8 Hz, 2H), 7.76 (d, J = 8.4 Hz, 1H), 7.45 (d, J = 8.0 Hz, 
1H), 7.27 – 7.23 (m, 1H), 7.22 – 7.13 (m, 4H), 7.10 – 7.01 (m, 2H), 6.74 – 6.67 (m, 
4H), 6.55 (s, 1H), 5.93 (dt, J = 15.8, 5.2 Hz, 1H), 5.57 (d, J = 15.8 Hz, 1H), 4.01 (s, 
3H), 3.89 (d, J = 4.5 Hz, 2H), 2.20 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.0, 
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158.3, 152.7, 143.5, 138.8, 136.4, 136.3, 133.5, 133.2, 132.4, 129.5, 128.2, 127.3, 
126.8, 126.2, 125.6, 125.3, 124.0, 119.5, 118.2, 106.9, 103.9, 102.2, 55.5, 32.1, 21.5. 
HRMS: [M + H]+ calculated for C29H27N4O3S: 511.1804, found 511.1801. 

 3da, 80% 
Product 3da was obtained as a white solid in 80% yield (93.8 mg). 1H NMR (400 
MHz, CDCl3) δ 8.69 (s, 1H), 8.51 (d, J = 4.9 Hz, 2H), 7.65 (d, J = 8.1 Hz, 1H), 7.35 – 
7.27 (m, 4H), 7.25 – 7.22 (m, 2H), 7.21 – 7.15 (m, 2H), 7.09 (d, J = 8.3 Hz, 2H), 7.02 
– 6.97 (m, 2H), 6.82 (d, J = 7.7 Hz, 1H), 6.77 (t, J = 4.9 Hz, 1H), 6.47 (d, J = 8.1 Hz, 
2H), 6.38 (s, 1H), 5.67 (dt, J = 15.8, 4.0 Hz, 1H), 5.52 (d, J = 15.8 Hz, 1H), 4.92 (s, 
2H), 3.48 (dd, J = 3.7, 2.0 Hz, 2H), 2.16 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 
158.7, 157.7, 146.3, 142.9, 137.0, 136.9, 136.6, 134.5, 131.9, 131.7, 130.6, 129.3, 
128.9, 128.4, 128.2, 128.1, 128.0, 127.7, 127.1, 126.5, 125.6, 124.8, 121.5, 119.7, 
113.5, 104.8, 104.3, 70.6, 29.9, 21.5. HRMS: [M + H]+ calculated for C35H31N4O3S: 
587.2117, found 587.2116. 

 3ea, 28% 
Product 3ea was obtained as a white solid in 28% yield (30.1 mg). 1H NMR (400 
MHz, CDCl3) δ 8.90 (d, J = 4.8 Hz, 2H), 8.33 (d, J = 8.3 Hz, 1H), 8.09 – 8.01 (m, 1H), 
7.44 (d, J = 8.0 Hz, 1H), 7.41 – 7.33 (m, 1H), 7.27 (t, J = 4.9 Hz, 1H), 7.20 – 7.12 (m, 
4H), 7.11 – 7.03 (m, 2H), 6.69 – 6.61 (m, 3H), 5.94 (dt, J = 15.8, 5.1 Hz, 1H), 5.55 (d, 
J = 15.9 Hz, 1H), 4.02 (s, 3H), 3.97 (dd, J = 5.0, 1.4 Hz, 2H), 2.17 (s, 3H). 13C NMR 
(100 MHz, CDCl3) δ 168.0, 159.2, 157.9, 143.6, 140.2, 138.2, 136.4, 133.5, 132.7, 
132.2, 129.4, 129.1, 128.3, 127.4, 126.7, 126.3, 125.9, 125.2, 125.1, 122.5, 121.1, 
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118.7, 118.0, 107.8, 52.0, 32.0, 21.5. HRMS: [M + H]+ calculated for C30H27N4O4S: 
539.1753, found 539.1754. 

 3fa, 82% 
Product 3fa was obtained as a white solid in 82% yield (81.0 mg). 1H NMR (400 
MHz, CDCl3) δ 8.84 (d, J = 4.8 Hz, 2H), 8.11 (d, J = 8.5 Hz, 1H), 7.48 – 7.41 (m, 1H), 
7.41 – 7.36 (m, 1H), 7.24 (d, J = 7.9 Hz, 2H), 7.20 – 7.11 (m, 3H), 7.10 – 7.01 (m, 
2H), 6.69 (d, J = 8.1 Hz, 2H), 6.60 (s, 1H), 6.37 (s, 1H), 5.96 (dt, J = 15.8, 5.2 Hz, 
1H), 5.64 (d, J = 15.8 Hz, 1H), 3.93 (d, J = 4.5 Hz, 2H), 2.50 (s, 3H), 2.20 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 158.9, 158.3, 143.5, 138.0, 136.5, 135.8, 133.9, 133.5, 
132.4, 131.4, 129.5, 128.2, 127.5, 126.9, 126.1, 125.5, 124.9, 124.6, 119.9, 117.8, 
113.6, 107.0, 32.4, 21.55 (two carbons). HRMS: [M + H]+ calculated for 
C29H27N4O2S: 495.1855, found 495.1856. 

N
N N

NHTsMeO

 3ga, 88% 
Product 3ga was obtained as a white solid in 88% yield (89.8 mg). 1H NMR (400 
MHz, CDCl3) δ 8.81 (d, J = 4.3 Hz, 2H), 8.18 (d, J = 8.9 Hz, 1H), 7.42 (d, J = 7.8 Hz, 
1H), 7.29 (d, J = 7.7 Hz, 2H), 7.11 (dd, J = 21.8, 14.8 Hz, 6H), 6.94 (d, J = 8.5 Hz, 
1H), 6.76 (d, J = 7.6 Hz, 2H), 6.59 (s, 1H), 6.38 (s, 1H), 5.98 (d, J = 15.6 Hz, 1H), 
5.73 (d, J = 15.6 Hz, 1H), 3.94 (d, J = 3.9 Hz, 2H), 3.89 (s, 3H), 2.21 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 158.8, 158.2, 155.7, 143.6, 138.9, 136.4, 133.41, 133.39, 
132.4, 132.3, 130.0, 129.5, 128.2, 127.4, 127.0, 126.2, 125.6, 124.9, 117.6, 114.9, 
112.1, 107.1, 102.6, 56.0, 32.7, 21.6. HRMS: [M + H]+ calculated for C29H27N4O3S: 
511.1804, found 511.1805. 
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 3ha, 69% 
Product 3ha was obtained as a white solid in 69% yield (70.9 mg). 1H NMR (400 
MHz, CDCl3) δ 8.85 (d, J = 4.7 Hz, 2H), 8.28 (s, 1H), 7.48 (d, J = 8.3 Hz, 1H), 7.42 – 
7.31 (m, 3H), 7.26 – 7.20 (m, 2H), 7.19 – 7.01 (m, 3H), 6.82 (d, J = 7.9 Hz, 2H), 6.55 
(s, 1H), 6.42 (s, 1H), 5.99 (dt, J = 15.7, 5.4 Hz, 1H), 5.82 (d, J = 15.8 Hz, 1H), 3.95 (d, 
J = 5.1 Hz, 2H), 2.23 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 157.9, 143.6, 
139.8, 136.5, 135.7, 133.4, 132.6, 132.3, 130.3, 129.5, 128.3, 127.6, 127.4, 126.9, 
126.3, 126.0, 125.0, 123.2, 119.5, 118.3, 115.0, 106.4, 32.5, 21.6. HRMS: [M + H]+ 
calculated for C28H24ClN4O2S: 515.1308, found 515.1309. 

 3ia, 44% 
Product 3ia was obtained as a white solid in 44% yield (47.3 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.87 (d, J = 4.8 Hz, 2H), 8.34 (d, J = 1.5 Hz, 1H), 8.16 (d, J = 8.8 Hz, 1H), 
7.99 (dd, J = 8.8, 1.6 Hz, 1H), 7.39 (d, J = 8.0 Hz, 1H), 7.28 – 7.23 (m, 3H), 7.20 – 
7.10 (m, 2H), 7.06 (t, J = 7.4 Hz, 1H), 6.79 – 6.70 (m, 3H), 6.51 (s, 1H), 5.96 (dt, J = 
15.8, 5.5 Hz, 1H), 5.77 (d, J = 15.8 Hz, 1H), 3.95 (s, 3H), 3.93 (d, J = 5.5 Hz, 2H), 
2.20 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 168.0, 159.0, 157.8, 143.6, 140.0, 139.8, 
136.4, 133.4, 132.3, 132.2, 129.5, 128.8, 128.3, 127.3, 126.8, 126.3, 126.1, 125.2, 
124.5, 123.9, 122.6, 118.6, 113.2, 107.3, 52.1, 32.3, 21.5. HRMS: [M + H]+ calculated 
for C30H27N4O4S: 539.1753, found 539.1755. 
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 3ja, 86% 
Product 3ja was obtained as a white solid in 86% yield (85.0 mg). 1H NMR (400 
MHz, CDCl3) δ 8.84 (d, J = 4.8 Hz, 2H), 7.99 (s, 1H), 7.47 (d, J = 7.9 Hz, 1H), 7.43 
(d, J = 8.0 Hz, 1H), 7.25 (d, J = 8.3 Hz, 2H), 7.19 – 7.12 (m, 2H), 7.11 – 7.06 (m, 2H), 
7.03 (t, J = 7.4 Hz, 1H), 6.73 (s, 1H), 6.69 (d, J = 8.1 Hz, 2H), 6.38 (s, 1H), 5.93 (dt, J 
= 15.8, 5.3 Hz, 1H), 5.67 (d, J = 15.8 Hz, 1H), 3.89 (d, J = 4.5 Hz, 2H), 2.51 (s, 3H), 
2.19 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 158.2, 143.5, 137.8, 137.3, 136.4, 
133.4, 133.3, 133.0, 132.4, 129.4, 128.1, 127.4, 126.9, 126.9, 126.1, 125.6, 125.0, 
123.6, 119.7, 117.9, 113.6, 106.9, 32.3, 22.2, 21.5. HRMS: [M + H]+ calculated for 
C29H27N4O2S: 495.1855, found 495.1855. 

N
N N

NHTs
MeO

 3ka, 91% 
Product 3ka was obtained as a white solid in 91% yield (92.8 mg). 1H NMR (400 
MHz, CDCl3) δ 8.85 (d, J = 4.8 Hz, 2H), 7.81 (d, J = 2.1 Hz, 1H), 7.47 (d, J = 8.6 Hz, 
1H), 7.44 (d, J = 8.3 Hz, 1H), 7.28 – 7.22 (m, 2H), 7.22 – 7.12 (m, 2H), 7.10 – 7.01 
(m, 2H), 6.93 (dd, J = 8.5, 2.3 Hz, 1H), 6.74 (d, J = 8.1 Hz, 2H), 6.71 (d, J = 3.1 Hz, 
1H), 6.38 (s, 1H), 5.93 (dt, J = 15.8, 5.3 Hz, 1H), 5.66 (d, J = 15.7 Hz, 1H), 3.90 (m, 
5H), 2.21 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 158.3, 157.3, 143.5, 138.3, 
136.9, 136.4, 133.5, 132.4, 129.5, 128.1, 127.4, 126.9, 126.1, 125.5, 124.9, 123.3, 
120.4, 117.9, 111.2, 107.0, 98.3, 56.0, 32.4, 21.6. HRMS: [M + H]+ calculated for 
C29H27N4O3S: 511.1804, found 511.1801. 
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 3la, 76% 
Product 3la was obtained as a white solid in 76% yield (89.1 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.82 (d, J = 4.8 Hz, 2H), 7.92 (s, 1H), 7.52 – 7.41 (m, 4H), 7.35 (t, J = 7.4 
Hz, 2H), 7.31 – 7.23 (m, 3H), 7.18 – 7.12 (m, 2H), 7.11 – 7.02 (m, 2H), 6.99 (dd, J = 
8.5, 2.2 Hz, 1H), 6.71 (d, J = 7.9 Hz, 2H), 6.66 (d, J = 5.3 Hz, 1H), 6.37 (s, 1H), 5.93 
(dt, J = 15.7, 5.3 Hz, 1H), 5.67 (d, J = 15.6 Hz, 1H), 5.15 (s, 2H), 3.90 (d, J = 4.8 Hz, 
2H), 2.18 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.8, 158.2, 156.4, 143.5, 138.2, 
137.6, 137.1, 136.4, 133.5, 133.4, 132.4, 129.5, 128.7, 128.1, 128.0, 127.8, 127.4, 
126.9, 126.2, 125.5, 125.0, 123.5, 120.4, 117.9, 111.9, 107.0, 99.9, 71.0, 32.5, 21.5. 
HRMS: [M + H]+ calculated for C35H31N4O3S: 587.2117, found 587.2119. 

 3ma, 71% 
Product 3ma was obtained as a white solid in 71% yield (70.7 mg). 1H NMR (400 
MHz, CDCl3) δ 8.84 (d, J = 4.8 Hz, 2H), 8.02 (dd, J = 10.8, 1.9 Hz, 1H), 7.48 (dd, J = 
8.5, 5.5 Hz, 1H), 7.39 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 8.2 Hz, 2H), 7.20 (t, J = 4.8 Hz, 
1H), 7.17 – 7.10 (m, 2H), 7.09 – 6.97 (m, 2H), 6.81 (d, J = 8.1 Hz, 2H), 6.58 (s, 1H), 
6.41 (s, 1H), 5.99 (dt, J = 15.8, 5.5 Hz, 1H), 5.81 (d, J = 15.8 Hz, 1H), 3.94 (d, J = 5.2 
Hz, 2H), 2.22 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 160.5 (d, J = 236.4 Hz), 158.8, 
158.0, 143.7, 138.9 (d, J = 3.7 Hz), 137.4 (d, J = 12.7 Hz), 136.5, 133.4, 133.0, 132.4, 
129.5, 128.2, 127.4, 127.0, 126.3, 125.8, 125.6, 124.9, 120.4 (d, J = 9.8 Hz), 118.1, 
113 (d, J = 24.2 Hz), 106.8, 101.3(d, J = 28.4 Hz), 32.7, 21.6. HRMS: [M + H]+ 
calculated for C28H24FN4O2S: 499.1604, found 499.1603. 
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 3na, 71% 
Product 3na was obtained as a white solid in 71% yield (73.0 mg). 1H NMR (400 
MHz, CDCl3) δ 8.84 (d, J = 4.6 Hz, 2H), 8.28 (s, 1H), 7.47 (d, J = 8.2 Hz, 1H), 7.41 – 
7.31 (m, 3H), 7.27 – 7.19 (m, 2H), 7.18 – 7.10 (m, 2H), 7.08 – 7.01 (m, 1H), 6.82 (d, 
J = 7.8 Hz, 2H), 6.58 (s, 1H), 6.41 (s, 1H), 5.99 (dt, J = 15.5, 5.2 Hz, 1H), 5.83 (d, J = 
15.8 Hz, 1H), 3.94 (d, J = 4.8 Hz, 2H), 2.22 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 
158.9 157.9, 143.7, 139.3, 137.6, 136.5, 133.4, 132.8, 132.4, 129.5, 129.0, 128.3, 
127.7, 127.4, 127.0, 126.3, 126.0, 124.9, 122.6, 120.7, 118.2, 114.2, 106.8, 32.7, 21.6. 
HRMS: [M + H]+ calculated for C28H24ClN4O2S: 515.1308, found 515.1306. 

 3oa, 55% 
Product 3oa was obtained as a white solid in 55% yield (59.2 mg). 1H NMR (400 
MHz, CDCl3) δ 8.89 (d, J = 4.8 Hz, 2H), 8.86 (s, 1H), 7.96 (dd, J = 8.2, 1.3 Hz, 1H), 
7.61 (d, J = 8.2 Hz, 1H), 7.38 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.3 Hz, 2H), 7.26 (t, J = 
4.8 Hz, 1H), 7.19 – 7.11 (m, 2H), 7.07 (t, J = 7.5 Hz, 1H), 6.77 (d, J = 8.2 Hz, 2H), 
6.62 (s, 1H), 6.49 (s, 1H), 6.00 (dt, J = 15.8, 5.6 Hz, 1H), 5.84 (d, J = 15.8 Hz, 1H), 
3.96 (d, J = 5.5 Hz, 2H), 3.94 (s, 3H), 2.21 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 
168.2, 159.0, 157.8, 143.7, 141.9, 136.7, 136.5, 133.4, 132.9, 132.4, 132.3, 129.5, 
128.3, 127.4, 127.0, 126.3, 126.2, 125.1, 124.8, 123.3, 119.7, 118.5, 115.8, 106.8, 
52.2, 32.6, 21.6. HRMS: [M + H]+ calculated for C30H27N4O4S: 539.1753, found 
539.1755. 
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 3pa, 78% 
Product 3pa was obtained as a white solid in 78% yield (77.1 mg). 1H NMR (400 
MHz, CDCl3) δ 8.91 (d, J = 4.9 Hz, 2H), 8.50 (s, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.55 
(d, J = 7.7 Hz, 1H), 7.36 (t, J = 4.9 Hz, 1H), 7.21 – 7.14 (m, 2H), 7.05 (d, J = 7.2 Hz, 
1H), 7.03 – 6.96 (m, 4H), 6.48 (d, J = 8.1 Hz, 2H), 6.44 (s, 1H), 5.69 (dt, J = 15.8, 4.1 
Hz, 1H), 5.52 (d, J = 15.8 Hz, 1H), 3.52 (dd, J = 3.9, 2.0 Hz, 2H), 2.16 (s, 3H), 1.99 (s, 
3H). 13C NMR (100 MHz, CDCl3) δ 159.1, 158.8, 143.0, 137.3, 137.2, 136.6, 134.3, 
131.8, 131.8, 129.3, 129.2, 128.2, 127.6, 127.2, 126.5, 125.6, 125.6, 124.4, 121.8, 
121.4, 120.5, 118.4, 105.0, 30.2, 21.5, 19.6. HRMS: [M + H]+ calculated for 
C29H27N4O2S: 495.1855, found 495.1857. 

 3qa, 71% 
Product 3qa was obtained as a white solid in 71% yield (72.1 mg). 1H NMR (400 
MHz, CDCl3) δ 8.92 (d, J = 4.9 Hz, 2H), 8.25 (s, 1H), 7.61 (d, J = 8.0 Hz, 1H), 7.55 
(d, J = 7.2 Hz, 1H), 7.36 (t, J = 4.9 Hz, 1H), 7.24 (dd, J = 8.9, 6.1 Hz, 1H), 7.21 – 
7.12 (m, 2H), 7.05 – 6.97 (m, 4H), 6.52 (d, J = 8.1 Hz, 2H), 6.45 (s, 1H), 5.69 (dt, J = 
15.8, 4.2 Hz, 1H), 5.51 (dt, J = 15.8, 1.9 Hz, 1H), 3.53 (dd, J = 4.0, 1.9 Hz, 2H), 2.35 
(q, J = 7.5 Hz, 2H), 2.18 (s, 3H), 1.00 (t, J = 7.5 Hz, 3H). 13C NMR (100 MHz, CDCl3) 
δ 159.5, 158.9, 143.1, 137.3, 136.6, 136.6, 134.2, 131.8, 131.7, 129.5, 129.4, 128.2, 
128.2, 127.4, 127.2, 126.5, 125.7, 124.5, 123.3, 121.5, 120.5, 118.3, 105.3, 30.4, 25.3, 
21.5, 14.1. HRMS: [M + H]+ calculated for C30H29N4O2S: 509.2011, found 509.2010. 
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 3ra, 59% 
Product 3ra was obtained as a white solid in 59% yield (69.1 mg). 1H NMR (400 
MHz, CDCl3) δ 8.69 (s, 1H), 8.51 (d, J = 4.9 Hz, 2H), 7.65 (d, J = 8.1 Hz, 1H), 7.35 – 
7.27 (m, 4H), 7.24 (dd, J = 4.9, 3.1 Hz, 2H), 7.21 – 7.15 (m, 2H), 7.09 (d, J = 8.3 Hz, 
2H), 7.02 – 6.96 (m, 2H), 6.82 (d, J = 7.7 Hz, 1H), 6.77 (t, J = 4.9 Hz, 1H), 6.47 (d, J 
= 8.1 Hz, 2H), 6.38 (s, 1H), 5.67 (dt, J = 15.8, 4.0 Hz, 1H), 5.52 (d, J = 15.8 Hz, 1H), 
4.92 (s, 2H), 3.48 (dd, J = 3.7, 2.0 Hz, 2H), 2.16 (s, 3H). 13C NMR (100 MHz, CDCl3) 
δ 158.7, 157.7, 146.3, 142.9, 137.0, 136.9, 136.6, 134.5, 131.9, 131.7, 130.6, 129.3, 
128.9, 128.4, 128.2, 128.1, 128.0, 127.7, 127.1, 126.5, 125.6, 124.8, 121.5, 119.7, 
113.5, 104.8, 104.3, 70.6, 29.9, 21.5. HRMS: [M + H]+ calculated for C35H31N4O3S: 
587.2117, found 587.2118. 

 3sa, 66% 
Product 3sa was obtained as a white solid in 66% yield (65.7 mg). 1H NMR (400 
MHz, CDCl3) δ 8.90 (d, J = 4.8 Hz, 2H), 7.54 (d, J = 8.6 Hz, 2H), 7.43 (d, J = 7.8 Hz, 
1H), 7.34 (t, J = 4.8 Hz, 1H), 7.22 – 7.14 (m, 4H), 7.06 – 6.95 (m, 3H), 6.64 (d, J = 
7.9 Hz, 2H), 6.46 (s, 1H), 5.79 (dt, J = 15.8, 4.5 Hz, 1H), 5.54 (d, J = 15.9 Hz, 1H), 
3.67 (d, J = 2.9 Hz, 2H), 2.20 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 157.9, 
149.9 (d, J = 245.9 Hz), 143.3, 138.7, 136.7, 133.9, 132.5 (d, J = 4.2 Hz), 131.9, 
131.6, 129.3, 128.3, 127.2, 126.9, 126.6, 126.0, 125.5 (d, J = 9.3 Hz), 125.0, 121.7 (d, 
J = 6.6 Hz), 120.0, 116.1 (d, J = 3.5 Hz), 109.0 (d, J = 18.2 Hz), 105.5 (d, J = 1.8 Hz), 
30.4, 21.5. HRMS: [M + H]+ calculated for C28H24FN4O2S: 499.1604, found 
499.1606. 



S12  

 3ta, 85% 
Product 3ta was obtained as a white solid in 85% yield (84.0 mg). 1H NMR (400 
MHz, CDCl3) δ 8.82 (d, J = 4.8 Hz, 2H), 8.18 – 8.10 (m, 1H), 7.61 (dd, J = 6.8, 1.7 
Hz, 1H), 7.47 (d, J = 8.0 Hz, 1H), 7.36 – 7.27 (m, 2H), 7.18 – 7.11 (m, 2H), 7.06 – 
6.99 (m, 4H), 6.87 (s, 1H), 6.55 (d, J = 8.0 Hz, 2H), 5.86 (dt, J = 15.8, 4.7 Hz, 1H), 
5.41 (d, J = 15.9 Hz, 1H), 3.87 (dd, J = 4.6, 1.7 Hz, 2H), 2.24 (s, 3H), 2.15 (s, 3H). 
13C NMR (100 MHz, CDCl3) δ 159.0, 158.2, 143.2, 136.7, 136.3, 133.6, 133.4, 132.7, 
132.5, 130.2, 129.3, 128.0, 127.3, 126.7, 126.0, 125.2, 125.1, 123.5, 121.7, 118.3, 
117.9, 113.8, 113.2, 28.8, 21.5, 8.9. HRMS: [M + H]+ calculated for C29H27N4O2S: 
495.1855, found 495.1855. 

 3ab, 91% 
Product 3ab was obtained as a white solid in 91% yield (89.9 mg). 1H NMR (400 
MHz, CDCl3) δ 8.82 (d, J = 4.8 Hz, 2H), 8.18 (d, J = 8.1 Hz, 1H), 7.59 (d, J = 7.4 Hz, 
1H), 7.33 – 7.21 (m, 5H), 7.16 (t, J = 4.8 Hz, 1H), 6.95 (d, J = 8.3 Hz, 1H), 6.92 (s, 
1H), 6.70 (d, J = 8.0 Hz, 2H), 6.60 (s, 1H), 6.43 (s, 1H), 5.94 (dt, J = 15.8, 5.4 Hz, 
1H), 5.67 (d, J = 15.8 Hz, 1H), 3.91 (d, J = 4.9 Hz, 2H), 2.21 (s, 3H), 2.18 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 158.8, 158.2, 143.4, 138.2, 137.4, 136.4, 136.1, 132.5, 
132.5, 130.7, 129.4, 129.2, 128.9, 127.7, 126.9, 125.8, 125.6, 123.1, 122.0, 120.0, 
118.0, 113.6, 106.9, 32.3, 21.5, 21.0. HRMS: [M + H]+ calculated for C29H27N4O2S: 
495.1855, found 495.1856. 
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 3ac, 88% 
Product 3ac was obtained as a white solid in 88% yield (89.8 mg). 1H NMR (400 
MHz, CDCl3) δ 8.81 (d, J = 4.8 Hz, 2H), 8.19 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 7.3 Hz, 
1H), 7.32 – 7.19 (m, 5H), 7.16 (dd, J = 6.3, 3.0 Hz, 1H), 6.76 – 6.64 (m, 4H), 6.53 (d, 
J = 3.6 Hz, 1H), 6.42 (s, 1H), 5.96 (dt, J = 15.7, 5.4 Hz, 1H), 5.68 (d, J = 15.8 Hz, 
1H), 3.90 (d, J = 5.0 Hz, 2H), 3.71 (s, 3H), 2.19 (s, 3H). 13C NMR (100 MHz, CDCl3) 
δ 158.8, 158.2, 158.1, 143.4, 138.1, 137.5, 136.4, 134.9, 132.6, 129.4, 129.2, 128.1, 
127.0, 126.2, 125.9, 123.2, 122.1, 120.1, 118.0, 113.7, 113.6, 111.8, 107.0, 55.5, 32.3, 
21.5. HRMS: [M + H]+ calculated for C29H27N4O3S: 511.1804, found 511.1803. 

 3ad, 84% 
Product 3ad was obtained as a white solid in 84% yield (86.4 mg). 1H NMR (400 
MHz, CDCl3) δ 8.84 (d, J = 4.8 Hz, 2H), 8.17 (d, J = 8.1 Hz, 1H), 7.60 (d, J = 7.4 Hz, 
1H), 7.37 (d, J = 8.6 Hz, 1H), 7.33 – 7.17 (m, 5H), 7.13 – 7.04 (m, 2H), 6.77 (s, 1H), 
6.67 (d, J = 8.1 Hz, 2H), 6.43 (s, 1H), 5.96 (dt, J = 15.8, 5.2 Hz, 1H), 5.56 (d, J = 15.8 
Hz, 1H), 3.91 (d, J = 4.6 Hz, 2H), 2.18 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 
158.1, 143.7, 137.5, 137.4, 136.1, 134.4, 134.1, 132.0, 131.7, 129.5, 129.1, 128.0, 
127.1, 126.8, 126.6, 124.6, 123.3, 122.1, 120.1, 118.1, 113.6, 107.1, 32.1, 21.5. 
HRMS: [M + H]+ calculated for C28H24ClN4O2S: 515.1308, found 515.1309. 
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 3ae, 83% 
Product 3ae was obtained as a white solid in 83% yield (92.6 mg). 1H NMR (400 
MHz, CDCl3) δ 8.83 (d, J = 4.8 Hz, 2H), 8.17 (d, J = 8.1 Hz, 1H), 7.60 (d, J = 7.1 Hz, 
1H), 7.33 – 7.16 (m, 8H), 6.79 (s, 1H), 6.66 (d, J = 8.1 Hz, 2H), 6.43 (s, 1H), 5.95 (dt, 
J = 15.8, 5.2 Hz, 1H), 5.56 (d, J = 15.8 Hz, 1H), 3.90 (d, J = 4.2 Hz, 2H), 2.18 (s, 3H). 
13C NMR (100 MHz, CDCl3) δ 158.9, 158.1, 143.7, 137.5, 137.4, 136.1, 134.4, 134.3, 
132.6, 131.0, 130.0, 129.5, 129.1, 126.8, 126.7, 124.5, 123.3, 122.1, 120.1, 119.6, 
118.1, 113.6, 107.1, 32.1, 21.5. HRMS: [M + H]+ calculated for C28H24BrN4O2S: 
559.0803, found 559.0803. 

 3af, 89% 
Product 3af was obtained as a white solid in 89% yield (87.9 mg). 1H NMR (400 
MHz, CDCl3) δ 8.82 (d, J = 4.8 Hz, 2H), 8.18 (d, J = 8.1 Hz, 1H), 7.59 (d, J = 7.3 Hz, 
1H), 7.33 – 7.22 (m, 5H), 7.16 (t, J = 4.8 Hz, 1H), 6.97 (d, J = 7.9 Hz, 1H), 6.85 (d, J 
= 7.8 Hz, 1H), 6.68 (d, J = 8.1 Hz, 2H), 6.64 (s, 1H), 6.43 (s, 1H), 5.89 (dt, J = 15.8, 
5.4 Hz, 1H), 5.60 (d, J = 15.8 Hz, 1H), 3.90 (d, J = 5.0 Hz, 2H), 2.26 (s, 3H), 2.18 (s, 
3H). 13C NMR (100 MHz, CDCl3) δ 158.9, 158.2, 143.4, 138.2, 138.1, 137.4, 136.5, 
133.2, 132.2, 129.5, 129.4, 129.2, 127.1, 127.0, 126.9, 125.7, 125.5, 123.1, 122.0, 
120.0, 118.0, 113.6, 106.9, 32.2, 21.5, 21.3. HRMS: [M + H]+ calculated for 
C29H27N4O2S: 495.1855, found 495.1857. 
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 3ag, 87% 
Product 3ag was obtained as a white solid in 87% yield (86.6 mg). 1H NMR (400 
MHz, CDCl3) δ 8.87 (d, J = 4.8 Hz, 2H), 8.16 (d, J = 8.1 Hz, 1H), 7.61 (d, J = 7.5 Hz, 
1H), 7.35 – 7.19 (m, 6H), 7.00 (dd, J = 8.5, 6.3 Hz, 1H), 6.86 (s, 1H), 6.73 (td, J = 8.3, 
2.5 Hz, 1H), 6.67 (d, J = 8.1 Hz, 2H), 6.46 (s, 1H), 5.89 (dt, J = 15.8, 5.1 Hz, 1H), 
5.55 (d, J = 15.8 Hz, 1H), 3.93 (d, J = 4.4 Hz, 2H), 2.19 (s, 3H). 13C NMR (100 MHz, 
CDCl3) δ 162.2 (d, J = 245.0 Hz), 159.0, 158.2, 143.8, 137.7, 137.5, 136.2, 135.0 (d, J 
= 10.8 Hz), 133.7 (d, J = 1.2 Hz), 129.6, 129.2, 128.7 (d, J = 9.0 Hz), 127.6 (d, J = 3.3 
Hz), 126.8, 124.8, 123.3, 122.1, 120.1, 118.2, 113.6, 112.8 (d, J = 21.4 Hz), 111.1 (d, 
J = 25.1 Hz), 107.1, 32.1, 21.6. HRMS: [M + H]+ calculated for C28H24FN4O2S: 
499.1604, found 499.1602. 

 3ah, 87% 
Product 3ah was obtained as a white solid in 87% yield (89.4 mg). 1H NMR (400 
MHz, CDCl3) δ 8.86 (d, J = 4.8 Hz, 2H), 8.16 (d, J = 8.1 Hz, 1H), 7.61 (d, J = 7.4 Hz, 
1H), 7.50 (s, 1H), 7.35 – 7.18 (m, 5H), 7.03 – 6.95 (m, 2H), 6.81 (s, 1H), 6.67 (d, J = 
8.1 Hz, 2H), 6.45 (s, 1H), 5.93 (dt, J = 15.8, 5.1 Hz, 1H), 5.54 (d, J = 15.8 Hz, 1H), 
3.92 (d, J = 4.6 Hz, 2H), 2.19 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.0, 158.2, 
143.8, 137.6, 137.5, 136.2, 134.6, 134.0, 133.6, 130.4, 129.6, 129.1, 128.4, 126.8, 
126.1, 124.7, 124.5, 123.3, 122.1, 120.1, 118.2, 113.6, 107.1, 32.1, 21.6. HRMS: [M + 
H]+ calculated for C28H24ClN4O2S: 515.1308, found 515.1309. 
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III. Experimental Procedure for the Synthesis of compound 5 

Arene 4 (0.2 mmol), vinyl benzoxazinanone 2 (0.24 mmol), [RhCp*Cl2]2 (2.5 mol %), 
Cu(OAc)2 (30 mol %), and MeOH (2 mL) were charged into a pressure tube. The 
reaction mixture was stirred at 45 °C for 12 h. After cooled to room temperature, the 
solvent was removed under reduced pressure and the residue was purified by silica gel 
chromatography using PE/EA to afford the desired product 5. 

 5a, 60% 
Product 5a was obtained as a white solid in 60% yield (52.8 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.70 (d, J = 4.7 Hz, 1H), 8.63 (s, 1H), 7.73 (td, J = 7.7, 1.6 Hz, 1H), 7.56 (d, 
J = 8.0 Hz, 1H), 7.50 – 7.41 (m, 3H), 7.33 (d, J = 7.8 Hz, 1H), 7.31 – 7.25 (m, 3H), 
7.24 – 7.19 (m, 1H), 7.18 – 7.12 (m, 1H), 7.07 – 6.97 (m, 2H), 6.94 (d, J = 8.1 Hz, 
2H), 5.77 (dt, J = 15.8, 4.9 Hz, 1H), 5.61 (d, J = 15.8 Hz, 1H), 3.41 (dd, J = 4.8, 1.5 
Hz, 2H), 2.27 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.9, 149.3, 143.0, 141.6, 
137.1, 136.64, 136.62, 134.1, 133.3, 132.3, 130.7, 130.2, 129.4, 128.8, 127.9, 126.98, 
126.96, 126.8, 125.8, 124.8, 124.2, 122.5, 37.0, 21.6. HRMS: [M + H]+ calculated for 
C27H25N2O2S: 441.1637, found 441.1638. 

 5b, 84% 
Product 5b was obtained as a white solid in 84% yield (76.3 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.69 (d, J = 4.6 Hz, 1H), 7.72 (t, J = 7.2 Hz, 1H), 7.56 (d, J = 8.1 Hz, 1H), 
7.35 – 7.22 (m, 6H), 7.15 (t, J = 6.7 Hz, 1H), 7.10 (d, J = 7.7 Hz, 1H), 7.06 – 6.98 (m, 
2H), 6.93 (d, J = 8.0 Hz, 2H), 5.76 (dt, J = 15.7, 4.8 Hz, 1H), 5.60 (d, J = 15.8 Hz, 
1H), 3.36 (d, J = 3.6 Hz, 2H), 2.49 (s, 3H), 2.28 (s, 3H). 13C NMR (100 MHz, CDCl3) 
δ 160.0, 149.2, 143.0, 141.4, 137.1, 136.6, 136.4, 134.0, 133.5, 133.4, 132.4, 130.8, 
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130.6, 129.5, 129.3, 127.8, 126.9, 126.81, 126.78, 125.8, 124.9, 124.1, 122.4, 36.5, 
21.7, 21.3. HRMS: [M + H]+ calculated for C28H27N2O2S: 455.1793, found 455.1791. 

  5c, 76% 
Product 5c was obtained as a white solid in 76% yield (78.7 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.72 (d, J = 4.8 Hz, 1H), 8.53 (s, 1H), 7.75 (td, J = 7.7, 1.5 Hz, 1H), 7.61 (d, 
J = 2.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 1H), 7.52 (dd, J = 8.1, 2.0 Hz, 1H), 7.37 – 7.27 
(m, 4H), 7.21 – 7.15 (m, 1H), 7.08 – 7.00 (m, 5H), 5.75 (dt, J = 15.8, 4.8 Hz, 1H), 
5.52 (d, J = 15.8 Hz, 1H), 3.33 (dd, J = 4.6, 1.5 Hz, 2H), 2.30 (s, 3H). 13C NMR (100 
MHz, CDCl3) δ 158.3, 149.5, 143.3, 143.1, 137.1, 136.9, 135.6, 134.1, 132.8, 132.4, 
132.3, 131.8, 129.5, 128.0, 127.3, 126.9, 126.7, 125.8, 125.0, 124.0, 122.9, 120.6, 
36.4, 21.6. HRMS: [M + H]+ calculated for C27H24BrN2O2S: 519.0742, found 
519.0741. 

 5d, 66% 
Product 5d was obtained as a white solid in 66% yield (62.6 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.98 (s, 1H), 8.75 (d, J = 4.6 Hz, 1H), 7.77 (t, J = 7.6 Hz, 1H), 7.61 (d, J = 
8.1 Hz, 1H), 7.50 (d, J = 7.9 Hz, 1H), 7.42 – 7.28 (m, 4H), 7.24 (d, J = 7.9 Hz, 1H), 
7.21 – 7.15 (m, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.05 – 6.93 (m, 4H), 5.69 (dt, J = 15.7, 
4.5 Hz, 1H), 5.54 (d, J = 15.8 Hz, 1H), 3.20 (s, 2H), 2.28 (s, 3H). 13C NMR (100 MHz, 
CDCl3) δ 156.7, 149.5, 142.8, 139.8, 139.1, 137.5, 136.8, 134.4, 134.3, 132.5, 132.2, 
129.6, 129.5, 128.9, 128.1, 128.0, 127.9, 126.9, 126.7, 125.6, 124.9, 124.8, 123.1, 
37.3, 21.6. HRMS: [M + H]+ calculated for C27H24ClN2O2S: 475.1247, found 
475.1248. 
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5e, 82% 
Product 5e was obtained as a white solid in 82% yield (80.1 mg). 1H NMR (400 MHz, 
CDCl3) δ 9.36 (s, 1H), 8.69 (d, J = 4.5 Hz, 1H), 8.04 – 7.99 (m, 1H), 7.98 (s, 1H), 
7.92 – 7.86 (m, 1H), 7.72 (td, J = 7.7, 1.6 Hz, 1H), 7.66 – 7.57 (m, 4H), 7.37 (d, J = 
7.7 Hz, 1H), 7.28 – 7.23 (m, 1H), 7.20 – 7.13 (m, 1H), 7.03 – 6.95 (m, 4H), 6.11 (d, J 
= 8.0 Hz, 2H), 5.73 (dt, J = 15.9, 4.4 Hz, 1H), 5.31 (d, J = 15.9 Hz, 1H), 3.51 (d, J = 
2.2 Hz, 2H), 1.96 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 159.6, 149.2, 142.5, 140.2, 
136.9, 136.6, 134.3, 134.3, 133.9, 133.0, 132.8, 132.6, 129.4, 129.3, 128.8, 128.3, 
127.83, 127.76, 127.5, 126.8, 126.6, 126.5, 126.3, 125.8, 125.7, 124.3, 122.6, 37.1, 
21.3. HRMS: [M + H]+ calculated for C31H27N2O2S: 491.1793, found 491.1794. 

 5f, 67% 
Product 5f was obtained as a white solid in 67% yield (57.5 mg). 1H NMR (400 MHz, 
CDCl3) δ 7.78 (d, J = 4.5 Hz, 2H), 7.54 (d, J = 2.0 Hz, 1H), 7.49 – 7.40 (m, 4H), 7.38 
(d, J = 8.2 Hz, 2H), 7.31 – 7.26 (m, 1H), 7.15 (t, J = 7.5 Hz, 1H), 7.09 (d, J = 7.2 Hz, 
1H), 7.03 (d, J = 7.5 Hz, 1H), 6.99 (d, J = 8.0 Hz, 2H), 6.44 (s, 1H), 5.77 (dt, J = 15.6, 
5.4 Hz, 1H), 5.64 (d, J = 15.8 Hz, 1H), 3.37 (d, J = 5.2 Hz, 2H), 2.28 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 143.2, 140.6, 140.2, 137.0, 135.5, 133.8, 132.2, 132.1, 
131.4, 131.1, 129.5, 129.3, 128.0, 127.8, 127.6, 126.99, 126.96, 126.2, 125.9, 124.9, 
106.7, 35.5, 21.6. HRMS: [M + H]+ calculated for C25H24N3O2S: 430.1589, found 
430.1589. 
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 5g, 79% 
Product 5g was obtained as a white solid in 79% yield (70.6 mg). 1H NMR (400 MHz, 
CDCl3) δ 8.74 (d, J = 4.9 Hz, 2H), 7.47 (d, J = 8.2 Hz, 2H), 7.37 (t, J = 5.7 Hz, 2H), 
7.21 (d, J = 6.8 Hz, 1H), 7.17 – 7.03 (m, 5H), 6.94 (d, J = 5.1 Hz, 1H), 6.67 (s, 1H), 
6.18 (d, J = 15.8 Hz, 1H), 6.07 (dt, J = 15.7, 6.2 Hz, 1H), 4.03 (d, J = 6.0 Hz, 2H), 
2.30 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 162.5, 157.2, 143.8, 142.1, 136.9, 136.5, 
134.1, 133.3, 132.6, 131.9, 129.6, 128.5, 128.0, 127.5, 127.2, 126.2, 125.0, 124.3, 
118.2, 33.8, 21.6. HRMS: [M + H]+ calculated for C24H22N3O2S2: 448.1153, found 
448.1154. 

 5h, 76% 
Product 5h was obtained as a white solid in 76% yield (108.7 mg). 1H NMR (400 
MHz, DMSO-d6) δ 9.53 (s, 2H), 8.94 (d, J = 4.8 Hz, 2H), 7.56 – 7.45 (m, 5H), 7.37 – 
7.26 (m, 6H), 7.17 – 7.07 (m, 4H), 6.94 (d, J = 4.2 Hz, 2H), 6.40 (d, J = 15.6 Hz, 2H), 
6.00 – 5.84 (m, 4H), 3.46 (d, J = 6.1 Hz, 4H), 2.31 (s, 6H). 13C NMR (100 MHz, 
DMSO-d6) δ 159.4, 157.4, 143.4, 137.8, 134.5, 133.5, 132.2, 130.0, 129.2, 127.9, 
127.8, 127.3, 127.2, 126.7, 126.3, 120.0, 108.3, 31.9, 21.4. HRMS: [M + H]+ 
calculated for C40H38N5O4S2: 716.2365, found 716.2364. 

IV. Derivatization 
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 6, 59% 
3aa (96 mg, 0.2 mmol), Ag2CO3 (1.3 equiv), and DMF (8 mL) were charged into a 
pressure tube. The reaction mixture was stirred at 150 °C for 2 h. After cooled to room 
temperature, the solvent was removed under reduced pressure and the residue was 
purified by silica gel chromatography using PE/EA to afford the desired product 6 in 
59% yield (white solid, 56.4 mg). 1H NMR (400 MHz, CDCl3) δ 8.54 (d, J = 4.8 Hz, 
2H), 8.38 (d, J = 8.3 Hz, 1H), 8.16 (d, J = 8.4 Hz, 1H), 7.61 (d, J = 8.2 Hz, 2H), 7.42 
(d, J = 7.6 Hz, 1H), 7.30 – 7.22 (m, 3H), 7.21 – 7.11 (m, 2H), 7.05 (d, J = 8.1 Hz, 2H), 
6.97 (t, J = 4.8 Hz, 1H), 6.31 (s, 1H), 6.12 (s, 1H), 5.00 (s, 2H), 2.26 (s, 3H). 13C 
NMR (100 MHz, CDCl3) δ 158.2, 158.1, 144.8, 139.8, 137.3, 137.13, 137.07, 136.5, 
129.8, 129.5, 129.2, 126.6, 124.0, 123.4, 123.2, 122.1, 120.4, 120.2, 117.1, 114.62, 
114.57, 109.9, 108.8, 30.0, 21.7. HRMS: [M + H]+ calculated for C28H23N4O2S: 
479.1542, found 479.1543. 

V. Mechanism Studies 

 
Based on the literature report,5 complex 7 was synthesized to catalyze the coupling of 
1a (0.2 mol) with 2a (0.24 mol) under the standard conditions (5 mol % of complex 7), 
giving the product 3aa in 85% yield. 
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N
N N

Rh Cl
Cp*

 complex 75 
1H NMR (400 MHz, CDCl3) δ 8.65 (dd, J = 4.9, 2.6 Hz, 2H), 8.43 (d, J = 7.9 Hz, 1H), 
7.42 (d, J = 7.5 Hz, 1H), 7.14 (t, J = 7.3 Hz, 1H), 7.06 (t, J = 7.5 Hz, 1H), 6.93 (t, J = 
5.0 Hz, 1H), 6.63 (s, 1H), 1.73 (s, 15H).  
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