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Abstract Traditional coupling reactions generally employ metal organic compounds, boron reagents or halogenated com-
pounds as reaction starting materials under the condition of noble metal-catalyst, such as Suzuki reaction and Heck reaction.
Although these reactions have been widely used in synthesis, due to the need for prefunctionalization of reactants, they do not
have high atomic economy and step economy. Especially for some substrates that are not easy to introduce functional groups,
the application of such reactions is limited. In recent years, with the development of organic chemistry, direct C—H bond
functionalization has become a research hotspot in organic synthesis. This kind of reaction can overcome the deficiency of
traditional coupling reaction, making this kind of reaction more attractive. Amides are very important compounds, which are
widely found in natural products and drugs. Through literature investigation, it was found that some functionalization reac-
tions of C(sp*)—H bond adjacent to the nitrogen atom of amides had already reported. Due to the facile synthesis, stability
and low toxicity of cinnamic acid compounds, they are also used in organic synthesis to obtain desired product. When we
studied the decarboxylation reaction of cinnamic acid compounds, we found that the decarboxylative coupling product of
cinnamic acid with amides could be obtained by using amide as solvent, tert-butyl hydroperoxide (TBHP) as oxidant and
cinnamic acid as starting material without the use of metal catalyst. The reaction mechanism was also proposed. First, ho-
molysis of tert-butyl alcohol peroxide generated tertiary butyl oxygen free radical and hydroxyl free radicals, the oxidation of
C(sp®)—H bonds adjacent to the nitrogen atom of N,N-dimethylacetamide offered carbon free radical, which adds to the
a-position of the double bond of cinnamic acid to produce intermediate A. A hydroxyl radical, generated from homolysis of
TBHP, then combined with A to generate B, and B was further oxidized to C. Finally, C decarboxylated easily to generate the
desired product.
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Table 1 Optimization of reaction conditions®

o (0] o
additive, oxidant
Ny 20T oxeEn ITIJK
DMA, 110 °C
1a 2a

Entry Additve Oxidant Yield ?
1 - TBHP 45
2 - DTBP 0
3 - (NH)2S,04 0
4 - DDQ 0
5 - TBHP (aqueous) trace
6 - - 0
¢ TBHP 23
gd - TBHP 67
9e K,COs TBHP 42
10° Ag,0 TBHP 64
17 CuO TBHP 69

129 . TBHP 0
13h - TBHP 43

4Reaction conditions: 1a (0.2 mmol), DMA (1 mL), 2 equiv. TBHP (51.7%),
110 °C, 4 h, air. *Isolated yields of 2a. ¢ 1 equiv. TBHP, ¢3 equiv. TBHP, ¢ 1.2
equiv. K,CO;3 /5 mol% catalyst, ¢ r.t.,” 80 C.
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43 AT AR E 66%F1 71% 177 2. B F A1 4K 2 79 4
B NNV JEYI (R 2, 2g), RV 2, R RAE
46%, 1 HAE S0 FE AT E$E T FoAth JL AP 4147 B
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Table 2 Substrate scope

o o o
T DMA, 110 °C N !
1 2
o o o o 0 )(L
Soel i w
|
2a, 67% F 2b, 66% Cl 2c, 71%

2g 46%
o o
Q)‘\AN)K Q}Kﬁ O)KA
N 2, 46% “ 2, 63% 21, mixture
0 o o
/@)ka Q)KAN \@)VNK
2m, 63% ~o 2n, 50% 20, 56% |
SRS s
o |
cl 2p, 48%" cl 2q, 52%°

“Reaction conditions: 1 (0.2 mmol), amide (1 mL), 3 equiv. TBHP, 110 C, 4
h, air. Isolated yields. ® N,N-dimethylformamide (DMF) as solvent. ¢ N-methyl-
pyrrolidone (NMP) as solvent.
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