Table 1 Optimization of the C-H arylation of caffeine with p-bromobenzene.[a] 
	


	
	Catalyst
	Solvent
	Base
	Time/ temp. (h/oC)
	Additive
	Conv. (%)
	Yield[b] (%)

	1
	2a
	


DMA.
	KOAc
	16/140
	-
	85
	84

	2
	2b
	
	KOAc
	16/140
	-
	76
	76

	3
	2c
	
	KOAc
	16/140
	-
	98
	96

	4
	3a
	
	KOAc
	16/140
	-
	93
	93

	5
	3b
	
	KOAc
	16/140
	-
	93
	93

	6
	3c
	
	KOAc
	16/140
	-
	76
	76

	7
	2c
	
	K2CO3
	16/140
	-
	91
	85

	8
	2c
	DMF
	KOAc
	16/140
	-
	65
	60

	9
	2c
	NMP
	KOAc
	16/140
	-
	31
	16

	10
	2c
	DMSO
	KOAc
	16/140
	-
	24
	20

	11
	2c
	DMF
	K3PO4
	16/140
	-
	32
	24

	12
	2c
	NMP
	K3PO4
	16/140
	-
	23
	0

	13
	2c
	DMA
	KOAc
	12/140
	Pivalic acid
	100
	99

	14
	2c
	DMA
	Cs2CO3
	12/140
	Pivalic acid
	43
	29

	15
	2a
	DMA
	K2CO3
	12/140
	Pivalic acid
	83
	83

	16
	3c
	DMA
	K2CO3
	12/140
	Pivalic acid
	84
	84

	17
	2c
	NMP
	Cs2CO3
	12/140
	Pivalic acid
	25
	12

	18
	2c
	
	K2CO3
	12/140
	Pivalic acid
	42
	18

	19
	2c
	DMF
	K2CO3
	12/140
	Pivalic acid
	91
	87

	20
	2c
	DMSO
	K2CO3
	12/140
	Pivalic acid
	40
	35

	21
	2c
	

DMA
	KOH
	12/140
	Pivalic acid
	49
	0

	22
	2c
	
	KOAc
	12/140
	Acetic acid
	29
	26

	23
	2a
	
	K2CO3
	12/140
	Pivalic acid
	83
	83

	24
	2a
	
	K3PO4
	12/140
	Acetic acid
	75
	75

	24
	2c
	
	K2CO3
	12/140
	Pivalic acid
	100
	99

	26
	2c
	
	K3PO4
	12/140
	Acetic acid
	95
	93

	27 c
	2c
	
	KOAc
	7/140
	Pivalic acid
	100
	98

	28 c
	2c
	
	K2CO3
	7/140
	Pivalic acid
	98
	95

	29 c
	2c
	
	K3PO4
	7/140
	Acetic acid
	85
	80

	30d
	2c
	
	KOAc
	12/140
	Pivalic acid
	55
	45

	31 d
	2c
	
	K2CO3
	12/140
	Pivalic acid
	38
	30

	32 d
	2c
	
	K3PO4
	12/140
	Acetic acid
	30
	22


a C-8 arylation of caffeine was carried out using caffeine (1.0 mmol), p-bromobenzene (1 mmol), additive (2.0 mmol), and Pd-NHCs catalysts (2a-c, 3a-c) (1 mol %) in DMA (5 mL) heated under argon atmosphere. The conversion was determined by GC based on the amount of (hetero)aryl bromide. [b] Yield of isolated product. c 2 mol% 2c, d 0.5 mol% 2c.


Table 2 Synthesis of 4a-n compounds by Pd-NHCs complexes catalyzed C-H bond activation reactions of caffeine. [a]
	


	
	Product
	Catalyst
	Base
	Time/ temp. (h/ oC)
	Additive
	Conv. (%)
	Yield (%)[b]

	1
	


4a
	2a
	KOAc
	12/140
	Pivalic acid
	96
	94

	2
	
	2b
	KOAc
	12/140
	Pivalic acid
	85
	84

	3
	
	2c
	KOAc
	12/140
	Pivalic acid
	92
	89

	4
	
	
	K2CO3
	12/140
	Pivalic acid
	100
	99

	5
	
	
	K3PO4
	12/140
	Acetic acid
	100
	99

	6
	
	3a
	KOAc
	12/140
	Pivalic acid
	93
	91

	7
	
	3b
	KOAc
	12/140
	Pivalic acid
	99
	98

	8
	
	
	K2CO3
	12/140
	Pivalic acid
	100
	99

	9
	
	
	K3PO4
	12/140
	Acetic acid
	78
	78

	10
	
	3c
	KOAc
	12/140
	Pivalic acid
	97
	94

	11
	

4b
	2a
	K3PO4
	12/125
	Acetic acid
	100
	98

	12
	
	3c
	K3PO4
	12/125
	Acetic acid
	100
	98

	13
	
	2c
	K3PO4
	12/125
	Acetic acid
	100
	98

	14
	
	3a
	K3PO4
	12/125
	Acetic acid
	100
	97

	15
	
	3b
	K3PO4
	12/125
	Acetic acid
	100
	98

	16
	
	3c
	K3PO4
	12/125
	Acetic acid
	100
	97

	17
	

4c
	2a
	K2CO3
	12/140
	Pivalic acid
	83
	83

	18
	
	2b
	KOAc
	16/140
	-
	85
	84

	19
	
	2c
	KOAc
	7/140
	Pivalic acid
	100
	98

	20
	
	3a
	KOAc
	16/140
	-
	93
	93

	21
	
	3b
	KOAc
	16/140
	-
	93
	93

	22
	
	3c
	K2CO3
	12/140
	Pivalic acid
	84
	84

	23
	

4d
	2a
	KOAc
	12/140
	Acetic acid
	48
	48

	24
	
	2b
	KOAc
	12/140
	Acetic acid
	58
	46

	25
	
	2c
	KOAc
	12/140
	Acetic acid
	55
	43

	26
	
	
	K2CO3
	12/140
	Pivalic acid
	26
	26

	27
	
	
	K3PO4
	12/140
	Acetic acid
	30
	30

	28
	
	3a
	KOAc
	12/140
	Acetic acid
	55
	44

	29
	
	
	K2CO3
	12/140
	Pivalic acid
	20
	20

	30
	
	
	K3PO4
	12/140
	Acetic acid
	15
	15

	31
	
	3b
	KOAc
	12/140
	Acetic acid
	54
	44

	32
	
	3c
	KOAc
	12/140
	Acetic acid
	55
	42

	33
	

4e
	2a
	K3PO4
	12/125
	Acetic acid
	100
	93

	34
	
	2b
	K3PO4
	12/125
	Acetic acid
	100
	95

	35
	
	2c
	K3PO4
	12/125
	Acetic acid
	90
	90

	36
	
	3a
	K3PO4
	12/125
	Acetic acid
	22
	22

	37
	
	3b
	K3PO4
	12/125
	Acetic acid
	25
	25

	38
	
	3c
	K3PO4
	12/125
	Acetic acid
	15
	13

	39
	

4f
	
2a
	K2CO3
	12/140
	Pivalic acid
	100
	94

	40
	
	
	K3PO4
	12/140
	Acetic acid
	63
	63

	41
	
	2b
	K2CO3
	12/140
	Pivalic acid
	92
	90

	42
	
	2c
	K2CO3
	12/140
	Pivalic acid
	91
	90

	43
	
	3a
	K2CO3
	12/140
	Pivalic acid
	94
	92

	44
	
	3b
	K2CO3
	12/140
	Pivalic acid
	91
	90

	45
	
	3c
	K2CO3
	12/140
	Pivalic acid
	91
	90

	46
	




4g
	2a
	K3PO4
	12/140
	Acetic acid
	79
	79

	47
	
	
2b
	K3PO4
	12/140
	Acetic acid
	70
	70

	48
	
	
	K2CO3
	12/140
	Pivalic acid
	100
	96

	49
	
	
	K3PO4
	12/140
	Acetic acid
	100
	94

	50
	
	2c
	K3PO4
	12/140
	Acetic acid
	100
	99

	51
	
	3a
	K3PO4
	12/140
	Acetic acid
	87
	87

	52
	
	3b
	K3PO4
	12/140
	Acetic acid
	72
	72

	53
	
	
3c
	KOAc
	16/140
	-
	79
	79

	54
	
	
	K2CO3
	12/140
	Pivalic acid
	100
	90

	55
	
	
	K3PO4
	12/140
	Acetic acid
	100
	90

	56
	

4h
	2a
	K3PO4
	12/125
	Acetic acid
	85
	85

	57
	
	2b
	K3PO4
	12/125
	Acetic acid
	100
	99

	58
	
	2c
	K3PO4
	12/125
	Acetic acid
	86
	86

	59
	
	3a
	K3PO4
	12/125
	Acetic acid
	100
	99

	60
	
	3b
	K3PO4
	12/125
	Acetic acid
	100
	99

	61
	
	3c
	K3PO4
	12/125
	Acetic acid
	100
	99

	63
	


4i
	2a
	K3PO4
	12/120
	Acetic acid
	95
	95

	64
	
	2b
	K3PO4
	12/120
	Acetic acid
	94
	94

	65
	
	2c
	K3PO4
	12/120
	Acetic acid
	100
	98

	66
	
	3a
	K3PO4
	12/120
	Acetic acid
	87
	85

	67
	
	3b
	K3PO4
	12/120
	Acetic acid
	97
	95

	68
	
	3c
	K3PO4
	12/120
	Acetic acid
	99
	98

	69
	

4j
	2a
	K3PO4
	12/125
	Acetic acid
	100
	99

	70
	
	2b
	K3PO4
	12/125
	Acetic acid
	100
	98

	71
	
	2c
	K3PO4
	12/125
	Acetic acid
	100
	99

	72
	
	3a
	K3PO4
	12/125
	Acetic acid
	100
	99

	73
	
	3b
	K3PO4
	12/125
	Acetic acid
	100
	99

	74
	
	3c
	K3PO4
	12/125
	Acetic acid
	100
	99

	75
	

4k
	2a
	K3PO4
	12/125
	Acetic acid
	54
	54

	76
	
	2b
	K3PO4
	12/125
	Acetic acid
	18
	18

	77
	
	2c
	K3PO4
	12/125
	Acetic acid
	100
	99

	78
	
	3a
	K3PO4
	12/125
	Acetic acid
	18
	18

	79
	
	3b
	K3PO4
	12/125
	Acetic acid
	100
	99

	80
	
	3c
	K3PO4
	12/125
	Acetic acid
	24
	24

	81
	


4l
	2a
	K3PO4
	12/125
	Acetic acid
	98
	95

	82
	
	2b
	K3PO4
	12/125
	Acetic acid
	94
	91

	83
	
	2c
	K3PO4
	12/125
	Acetic acid
	100
	99

	84
	
	3a
	K3PO4
	12/125
	Acetic acid
	83
	80

	85
	
	3b
	K3PO4
	12/125
	Acetic acid
	79
	75

	86
	
	3c
	K3PO4
	12/125
	Acetic acid
	85
	80

	87
	


4m
	2a
	K3PO4
	12/125
	Acetic acid
	100
	88

	88
	
	2b
	K3PO4
	12/125
	Acetic acid
	100
	86

	89
	
	2c
	K3PO4
	12/125
	Acetic acid
	100
	88

	90
	
	3a
	K3PO4
	12/125
	Acetic acid
	100
	85

	91
	
	3b
	K3PO4
	12/125
	Acetic acid
	100
	92

	92
	
	3c
	K3PO4
	12/125
	Acetic acid
	100
	77

	93
	

4n
	2a
	K3PO4
	12/125
	Acetic acid
	15
	15

	94
	
	2b
	K3PO4
	12/125
	Acetic acid
	21
	21

	95
	
	2c
	K3PO4
	12/125
	Acetic acid
	63
	60

	96
	
	3a
	K3PO4
	12/125
	Acetic acid
	30
	30

	97
	
	3b
	K3PO4
	12/125
	Acetic acid
	66
	66

	98
	
	3c
	K3PO4
	12/125
	Acetic acid
	50
	50


[a] Reaction conditions: Pd-NHC catalysts (2a-c, 3a-c) (1 mol%), caffeine (1.0 mmol), (hetero)aryl bromide (1.0 mmol), base (2.0 mmol), additive (2.0 mmol), DMA (2 ml). Conversions were determined by GC based on the amount of (hetero)aryl bromide. [b] GC yield.
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