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1. Initial screen of catalytic conditions 

 
 

Table S1. Condition Screening of Direct C–H Arylation of Cyclic Enaminones 
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Entry Catalytic Conditions 3a (%) 4a (%) 

1 Pd(PPh3)4 (10 mol %), TEA (2.0 equiv), CH3CN, 80 °C, 18 h 0 1 

2 Pd2(dba)3 
(10 mol %), Bu4NCl (2.0 equiv), NMP, 100 °C, 18 h 8 1 

3 Pd(dba)2 (10 mol %), Bu4NCl (1.0 equiv), NaHCO3 (2 equiv), DMF, 80 °C, 18 h 11 2 

4 PdCl2(PPh3)2 (10 mol %), AgNO3 (1.0 equiv), KF (2.0 equiv), DMSO, 100 °C, 24 h 16 4 

5 [Pd(dppf)Cl2]CH2Cl2 (10 mol%), Ag2CO3 (2.0 equiv), DMSO, 80 °C, 24 h 0 0 

6 Pd(OAc)2 (10 mol%), PPh3 (40 mol %), TEA (2.0 equiv), AgNO3 (1.5 equiv), CH3CN, 80 °C, 18 h 0 1 

7 Pd(OAc)2 (10 mol%), NaHCO3 (3.0 equiv), Bu4NCl (1.0 equiv), DMF, 80 °C, 18 h 30 2 

8 CuCl (10 mol %), LiOtBu (2.0 equiv), DMF, 140 °C, 22 h 0 0 

9 DMEDA (20 mol%), KOtBu (3.0 equiv), dioxane, 80 °C, 23 h 0 0 

10 KOtBu (2.5 equiv), dioxane, 140 °C, 23 h 0 0 

     a NMR yields with Ph3SiMe (1.0 equiv) as the internal standard. 
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2. Additional optimization data 

 

Table S2. Optimization of reaction stoichiometry and time 
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Entry 1a 
(mmol) 

2a  
(equiv) 

Pd(OAc)2 
(mol %) 

AgCl 
(equiv) 

NaHCO3 
(equiv) 

Bu4NCl 
(equiv) 

DMSO 
(mL) 

t 
(h) 3a (%) 4a (%) 

1 0.2 3.0 20 1.2 3.0 0.1 1.0 24 48 0 

2 0.2 3.0 20 1.2 3.0 0.5 1.0 24 64 0 

3 0.2 3.0 20 1.2 3.0 1.0 1.0 24 65 0 

4 0.2 3.0 20 1.2 3.0 2.0 1.0 24 36 0 

5 0.2 3.0 20 1.2 3.0 3.0 1.0 24 19 0 

6 0.2 3.0 20 0.1 3.0 0.5 1.0 24 57 3 

7 0.2 3.0 20 0.5 3.0 0.5 1.0 24 58 1 

8 0.2 3.0 20 2.0 3.0 0.5 1.0 24 54 0 

9 0.2 3.0 20 3.0 3.0 0.5 1.0 24 55 0 

10 0.2 1.1 20 1.2 3.0 0.5 1.0 24 52 0 

11 0.2 1.5 20 1.2 3.0 0.5 1.0 24 60 0 

12 0.2 2.0 20 1.2 3.0 0.5 1.0 24 63 0 

13 0.2 4.0 20 1.2 3.0 0.5 1.0 24 64 0 

14 0.2 6.0 20 1.2 3.0 0.5 1.0 24 68 0 

15 0.2 15.0 20 1.2 3.0 0.5 1.0 24 63 0 

16 0.2 3.0 20 1.2 1.0 0.5 1.0 24 64 0 



S4 

17 0.2 3.0 20 1.2 2.0 0.5 1.0 24 61 0 

18 0.2 3.0 20 1.2 5.0 0.5 1.0 24 59 0 

19 0.2 3.0 20 1.2 10.0 0.5 1.0 24 59 0 

20 0.2 3.0 0.1 1.2 1.0 0.5 1.0 24 0 0 

21 0.2 3.0 5 1.2 1.0 0.5 1.0 24 46 0 

22 0.2 3.0 10 1.2 1.0 0.5 1.0 24 56 0 

23 0.2 3.0 15 1.2 1.0 0.5 1.0 24 61 0 

24 0.2 3.0 30 1.2 1.0 0.5 1.0 24 60 0 

25 0.2 3.0 20 1.2 1.0 0.5 1.0 0.5 34 0 

26 0.2 3.0 20 1.2 1.0 0.5 1.0 1 47 0 

27 0.2 3.0 20 1.2 1.0 0.5 1.0 2 57 <1 

28 0.2 3.0 20 1.2 1.0 0.5 1.0 4 58 <1 

29 0.2 3.0 20 1.2 1.0 0.5 1.0 8 62 <1 

30 0.2 3.0 20 1.2 1.0 0.5 1.0 12 64 <1 

31 0.2 3.0 20 1.2 1.0 0.5 0.5 24 64 0 

32 0.2 3.0 20 1.2 1.0 0.5 2.0 24 55 0 

33 0.2 3.0 20 1.2 1.0 0.5 3.0 24 52 0 

34 0.1 3.0 20 1.2 1.0 – 0.5 24 63 3 

35 0.1 3.0 20 1.2 1.0 0.5 0.5 24 75 (72c) <1 

36b 0.1 3.0 20 1.2 1.0 0.5 0.5 24 74 <1 
a NMR yields with Ph3SiMe (1.0 equiv) as the internal standard. (p-Tol = para-tolyl) b With 4Å MS. c Isolated yield.
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3. 1H NMR and 13C NMR spectra for compounds 3a, 4a, 3b–3v 
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