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Detailed Optimization

Table S1. Additional Optimization for Pd (II)-Catalyzed Dehydrogenation/Oxidative

Heck Coupling Sequence of chromanone 1a?

D Wy g

(0] catalyst

(RO),B Ilgand
+
O

solvent, Oy, 100°C

1a 2a: Phenylboronic acid
2b: Phenylboronic acid
pinacol ester

entry 2a or 2b catalyst ligand solvent Isolated Yield(%)
(equiv) (equiv) (equiv) 3a 4a 5a
1 2a(3) Pd(TFA),(0.15) AcOH 0 0 0
2 2a(3) Pd(TFA)»(0.15) DMSO (0.3) AcOH 34 13 9
3 2a(3) Pd(TFA),(0.15) DMSO 43 0 0
4 2a(3) Pd(TFA),(0.15) pyridine (0.3) DMSO 76 2 0
5 2a(3) Pd(TFA),(0.15) DMAP (0.3) DMSO 70 2 0
6 2a(3) Pd(TFA),(0.15) bipyridine (0.3) DMSO 35 11 11
7 2a (3) Pd(TFA),(0.15) phenanthroline (0.3) DMSO 24 19 9
8 2a (3) Pd(TFA),(0.15)  5-NO,-phenanthroline (0.3) DMSO 1 42 25
9 2a(3) Pd(TFA),(0.15) DMSO (0.3) DMF 0 0 0
10 2a(3) Pd(TFA),(0.15) DMAP (0.3) DMF 0 0 0
11 2a(3) Pd(TFA),(0.15) Bipyridine (0.3) DMF 0 21 3
12 2a (3) Pd(TFA),(0.15)  5-NO,-phenanthroline (0.3) DMF 0 13 4
13 2a (3) Pd(TFA),(0.15)  5-NO,-phenanthroline (0.3) DMF 0 35 0
14 2b (3) Pd(TFA),(0.05)  5-NOs-phenanthroline (0.1) DMSO 36 52 3
15 2b (3) Pd(TFA),(0.1) ~ 5-NO,-phenanthroline (0.2)  DMSO 13 72 1
16 2b (3) Pd(TFA),(0.15)  5-NOs-phenanthroline (0.3) DMSO 0 93 1
17 2b (3) Pd(TFA),(0.2)  5-NO,-phenanthroline (0.4) DMSO 0 96 0
18 2b (1.5)  Pd(TFA),(0.15)  5-NOs-phenanthroline (0.3) DMSO 0 72 0
19 2b (3) Pd(TFA),(0.05)  5-NO,-phenanthroline (0.1) DMF 24 48 5
20 2b (3) Pd(TFA),(0.15)  5-NO,-phenanthroline (0.3) DMF 0 70 0
21 2b (3) Pd(TFA),(0.2)  5-NO;-phenanthroline (0.4) DMF 0 78 0
22 2b (1.5)  Pd(TFA),(0.15)  5-NO,-phenanthroline (0.3) DMF 26 39 0
23 2b (3) Pd(OAc),(0.15)  5-NO,-phenanthroline (0.3) DMSO 0 70 1
24 2b (3) Pd(OACc),(0.15)  5-NO,-phenanthroline (0.3) DMF 34 40 0
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25
26
27
28
29
30
31
32
33

34

35
36
37
38
39
40
41
42
43
44
45
46
47

2b (3)
2b (3)
2b (3)
2b (3)
2a (1.5)°
2a (1.5)°
2a (1.5)°
2a (1.5)°
2a (3)°

2a (1.5)

2a (1.5)°
2a (1.5)
2a (1.5)
2a (3)°
2a (3)°
2a (1.5)
2a (1.5)
2a (1.5)
2a (1.5)
2a (1.5)
2a (1.5)
2a (1.5)
2b 3)¢

Pd(TFA),(0.15)
Pd(TFA),(0.15)
Pd(TFA),(0.15)
Pd(TFA),(0.15)
Pd(TFA),(0.15)
Pd(TFA)(0.1)
Pd(TFA),(0.15)
Pd(TFA)y(0.2)
Pd(TFA),(0.15)

PA(TFA),(0.2)

PA(TFA),(0.2)
PA(TFA),(0.2)
Pd(TFA),(0.15)
Pd(TFA),(0.15)
PA(TFA),(0.2)
Pd(OAc),(0.15)
PA(TFA),(0.2)
PA(TFA),(0.2)
PA(TFA),(0.2)
PA(TFA),(0.2)
PA(TFA),(0.2)
PA(TFA),(0.2)
Pd(TFA),(0.15)

5-NO,-phenanthroline (0.3)
5-NO,-phenanthroline (0.3)
5-NO,-phenanthroline (0.3)
5-NO,-phenanthroline (0.3)
DMSO0(0.3)
phenanthroline(0.2)
phenanthroline(0.3)
phenanthroline(0.4)
phenanthroline(0.3)

2,9-dimethyl-1,10-
phenanthroline(0.4)

4,7-dihydroxy-1,10-
phenanthroline(0.4)

bipyridine(0.4)
5-NO;-phenanthroline (0.3)
5-NO;-phenanthroline (0.3)
5-NO;-phenanthroline (0.4)
phenanthroline(0.3)
phenanthroline(0.4)
phenanthroline(0.4)
phenanthroline(0.4)
phenanthroline(0.4)
phenanthroline(0.4)
phenanthroline(0.4)

Phenanthroline(0.3)

toluene

CH;CNP

Dioxane
THEF®
AcOH
DMF
DMF
DMF
DMF

DMF

DMF
DMF
DMF
DMF
DMF
DMF
DMSO
Dioxane
AcOH
toluene
CH;CNP
HMPA
DMF

57
52
51
72

26

14

12

13
63
16

w o

41
0
0

13
43
49
33

44
45
55
66
15
21

12
79

13

22
20

25

20

32
23
0
0

aReaction conditions: To a solution of Pd catalyst, and ligand in anhydrous solvent (1mL) were added chromanone
(1a) and phenyl boronic acid (2a) or its pinacol ester (2b) under O, atmosphere. The reaction mixture was stirred at
100°C until complete consumption of the starting material on TLC. Then, the reaction mixture was diluted with
EtOAc and filtered through a pad of celite. The filtrate was concentrated in vacuo and purified by column

chromatography on silica gel (EtOAc/Hexanes). PReflux condition. Reagent 2 was added to reaction mixture after

24h.
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TH NMR and C NMR spectra

Compound 4a
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Compound 4b
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Compound 4c¢
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Compound 4d

V¥ TH-NMR (CDCl;, 400 MHz)
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Compound 4e
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Compound 4f
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Compound 4g
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Compound 4h
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¥ 'H-NMR (CDCls, 400 MHz)
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Compound 4j

¥ 'H-NMR (DMSO-ds, 400 MHz)

2R —

3.3886

9.9332 — e

8888

|

8%

0.971

0.999

1.0

2.0

3.0

4.0

5.0

6.0

70

8.0

9.0

3pM

V¥ B3C-NMR (DMSO-dg, 125 MHz)

39.7182
39.8849
40.0519 —
40.2189
40.3859
40,5527
40.7200 -

107.6155

1135417 ——

117.9005 —
119.1881 ~7~
119.5536
124.0521 —
1254962 —
126.2144
130.9534
13311371 -
135.0215

156.3621
158.6062 —

163.4165 -

177.7675 —

20

40

60

80

100

120

140

160

180

PPM

S13



Compound 4k
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Compound 41
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Compound 4m
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Compound 4n
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¥ 'H-NMR (CDCl,;, 400 MHz)
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Compound 4p
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Compound 4q
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Compound 4r
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Compound 4t
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V¥ TH-NMR (CDCl;, 400 MHz)
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Compound 4v
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Compound 4w
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6.5607 —,

56,5664
6.6741

7.4833 —
7.4880 —
7.4961 —
7.5010

7.8484 —
7.8543
7.8562
7.8593 —|
7.8678 |
7.8729 -

L

v

1.039

0.978
0.986

2,959

2.007 |

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

3pM

¥ BC-NMR (CDCl;, 125 MHz)

55,9942 -
36.6621 —=

77.0302
77.2844 -,
77.5387 —=

93.0712
96.4225 —

109.303% —,
109.5482 —=

126.1667 —
129.1608
131.4028 —
1317799 —

160.1512 ——
160.8595 —7
161.1552
164.2971

177.8342
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Compound 4x

¥V 'H-NMR (CDCl,, 400 MHz)

6.1060

6.7580
6.9582

7.5018 —

7.5068
7.5152

F.5195 -
7.5279 —

7.8568 -

7.8640
7.8676
7.8762
7.8809

2.130

1034 |
0.955 |

4.000

2.062 [

1.2 0.8 0.4

9.2 88 84 80 76 7.2 68 64 6.0

1.6

56 52 48 44 40 36 32 28 24 20

2PM

V¥ BC-NMR (CDCl;, 125 MHz)

98.2881 —
102.5584 ——

Hom,mmmmk
107.2289 —

119.2469 —

126.2896
129.2467
131.5986
131.9758

i

146.4437

153.0225
153.7513

N
|

162.9500

177.6296 —
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Compound 4y

S27



¥ 'H-NMR (CDCls, 400 MHz)

1.4009

9.536

3.014 L

1.0

2.0

3.0

4.0

7.0 6.0 5.0
V¥ BC-NMR (CDCl;,125 MHz)

8.0

9.0

PM

27.2979

39.5720

77.0267 —,
77.2809 —

775351 —=

107.8500 —

111.2971 -

119.6918

1218497 —

126.5077
127.2752
129.3242
131.7733 —7
131.9614 —

155.4386

156.9871 —

163.9143

176.5773
178.0417
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Compound 7

V¥ 'H-NMR (CDCl;, 400 MHz)

3.8697
3.9017
3.9440

6.3468 —

0.999
8.884

1.986

1.994

1.0

2.0

4.0

5.0

6.0

7.0

8.0

9.0

™

V¥ BC-NMR (CDCl;, 100 MHz)

55.6841
55.9627
56.6243

-+

77.0554 -

77.3099
77.5642

93.0403 -

96.2839

107.8339
109.3956

114.5546

)
L

124.0053 -

127.7916

160.0305
160.8718
161.0711
162.2633

164.1208 -

177.8552

—_—
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Compound 9

¥V 'H-NMR (CDCl,, 400 MHz)

3.9182
3.9546
3.9713

6.9418
65,9632

7.2860
7.3015
7.3066
74819
7.4871
7.5031
7.5083

—

389

0.984

6:994
1.010

0.981
0.997

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

PPM

¥ 3C-NMR (CDCl;, 100 MHz)

55,9937 -

56.2744 —)

56.3075
56.6427

77.0497 -

77.3041
77.5586

93.0811
96,3101

108.1446
108.7745
109.3962
111.2960
119.6986

124.2201

149.4328

151.9274 -

160.0412 -

160.8148
161.0862
164.1651

177.8277

—f

— -
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