
Accepted Manuscript

Selectfluor-mediated mono-C–H activation: The syntheses of mono-ortho-substituted
anilides

Ranran Zhu, Shaonan Lu, Qing Wang, Jinshan Bai, Yuntao Wang, Qingzhen Yu,
Jianhui Huang

PII: S0040-4020(18)30609-4

DOI: 10.1016/j.tet.2018.05.061

Reference: TET 29568

To appear in: Tetrahedron

Received Date: 10 April 2018

Revised Date: 17 May 2018

Accepted Date: 22 May 2018

Please cite this article as: Zhu R, Lu S, Wang Q, Bai J, Wang Y, Yu Q, Huang J, Selectfluor-mediated
mono-C–H activation: The syntheses of mono-ortho-substituted anilides, Tetrahedron (2018), doi:
10.1016/j.tet.2018.05.061.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.tet.2018.05.061


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Graphical Abstract 
To create your abstract, type over the instructions in the template box below. 
Fonts or abstract dimensions should not be changed or altered. 

Selectfluor-mediated mono-C–H activation: 
the syntheses of mono-ortho-substituted 
anilides 
Ranran Zhu,a,b,c Shaonan Lu,a,b,c Qing Wang,a,b,c 
Jinshan Baia,b,c Yuntao Wang,a,b,c Qingzhen 
Yu,a,b,c and Jianhui Huanga,b,c 
aSchool of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China. E-mail: 
jhuang@tju.edu.cn; Fax: +86-22-27404031; Tel: +86-22-27409894  
bCollaborative Innovation Center of Chemical Science and Engineering, Tianjin 300072, China  
cTianjin Key Laboratory for Modern Drug Delivery & High-Efficiency, Tianjin University, Tianjin 300072, 
China 
 

 

Leave this area blank for abstract info. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 1 

 

 
Tetrahedron 

journal  homepage:  www.e lsevier .com  

 

Selectfluor-mediated mono-C–H activation: the syntheses of mono-ortho-substituted 
anilides 

Ranran Zhu,a,b,c Shaonan Lu,a,b,c Qing Wang,a,b,c Jinshan Bai,a,b,c Yuntao Wang,a,b,c Qingzhen Yua,b,c and 
Jianhui Huang,a,b,c, ∗ 
a School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China. b Collaborative Innovation Center of Chemical Science and 
Engineering, Tianjin/Nankai University, Tianjin 300072, China 
c Tianjin Key Laboratory for Modern Drug Delivery & High-Efficiency, Tianjin University, Tianjin 300072, China 
 

——— 

∗ Corresponding author. Tel.: +86-22-27409894; fax: +86-22-27404031; e-mail: jhuang@tju.edu.cn. 

ARTICLE  INFO ABSTRACT 

Article history: 
Received 
Received in revised form 
Accepted 
Available online 

The C–H activation of aryl amide using readily available Pd(OAc)2 in the presence of selectfluor 
is reported. The highly mono-selective introduction of sp2 hybridized functional groups have 
been realized. A broad range of aryl-, alkenyl- and keto-aryl amides were prepared using 
unactivated coupling partners under mild conditions. 
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1. Introduction 

Pd catalyzed coupling reactions of aryl halides to form a new 
Csp2–Csp2 bonds have become one of the most powerful 
strategies for stitching two arenes together.1 Arene direct C–H 
activation as the improvement has attracted much attention for 
the engineering of the two aromatic systems.2 The former 
transformation utilized electron rich Pd(0) catalysts while Pd(II) 
catalysts are preferred for the latter direct C–H functionalization 
reactions.3 However, the reactivities of potential more reactive 
Pd(IV) species have not been very well explored.4,5 In this 
communication, reactions using reactive Pd(IV) intermediates are 
reported and the new reactivities towards the syntheses of arene 
anilides, alkenyl anilides as well as keto-anilides have been 
demonstrated. 

During our previous studies, we have proposed that Pd 
catalysts/intermediates at high oxidation state reacts much faster 
than the corresponding Pd catalysts/intermediates under mild 
conditions.6 Inspired by Vigalok’s Pt(IV),7 Sanford,8 Ritter’s9 
isolation of Pd(IV) species using F-containing oxidants, we were 
interested in the utilization of Pd catalyst exploring reactions 
undergoing high oxidative Pd intermediates. Under similar 
conditions, fluorination or C–H activations have been also 
studied by Yu and Michael.10,11  

Inspired by Sanford, Ritter and Yu, we are currently trying to 
explore the double C–H activation under Pd(IV)/(II) system. 
Knowing the oxidation of Pd(II) by a common oxidation reagent-
selectfluor could provide Pd(IV) adduct, we started the 
investigation of reactions of common directed arene-acetanilide 
and ortho-xylene.12,13 As a close reference, similar reactions by 
You had revealed that the reaction may undergo cationic Pd 
catalyzed conditions as they have shown that Pd (II) dimer 1a-Pd 
can react with ortho-xylene 2a to give the desired 3a in 92% 
yield.14  

2. Results and discussion 

Preliminary results suggested that polar less-coordinating 
solvent hexafluoro isopropanol (HFIP) is a good solvent. When 
sub-stoichiometric amount of F-containing oxidant selectfluor 
was used, the desired product 3a was obtained in a good yield of 
62% (SI, table 1, entry 1).  Selectfluor prior to other oxidants has 
shown the best reactivity towards the anilide synthesis, even 
other oxidants such as K2S2O8, (NH4)2S2O8 are also promising 
oxidants for the reaction (SI, Table 1, entries 2-5). Other F-
containing reagents are also potential good oxidants and the 
desired product was isolated in 75% and 55% respectively (SI, 
table 1, entries 12 and 13). The reactions in the absence of 
selectfluor did not provide any of our desired products. Further 
screening on the additives showed that sulfonic acids such as p-
TSA, CSA or H2SO4 are good additives for the reaction while 
less strong acids such as HOAc and PivOH are less efficient. (SI 
Table 2).15 Very interestingly, reaction using Pd(0) catalyst 
Pd2dba3 also provided the desired product in excellent yield. 

The KIE studies for both substrates revealed that the C–H 
activation processes are rate-determining step rather than the 
activation of arenes as shown in Scheme 1.  

 

Scheme 1. KIE studies 

These implied that if the reaction undergoes Friedel-Craft type 
of arylation forming Pd(IV) with benzene or xylene as one of the 
substituents then the reaction would be very favored comparing 
to the corresponding Pd(II) analogue. 

The control experiments of 1a and 1a-Pd’ were carried out in 
the presence and absence of selectfluor. As shown in Scheme 2, 
reactions of 1a and 1a-Pd’ did not provide any our desired 
product while reactions in the presence of oxidant gave the 
corresponding amide 3a in 35% and 85% yields respectively. 

 

Scheme 2. Control experiments with/without selectfluor
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In addition, as shown in Figure 1 in SI, we have observed the 
F signal in the 19F NMR when subjecting the reaction mixture for 
NMR analysis, which may indicate that Pd(IV)-F species were 
formed in the reaction. 

The scope of the Pd-catalyzed reaction with various anilides 
and unactivated arenes is summarized in Table 1.16  

The reactions of anilide with arenes such as xylene, toluene 
and benzene went smoothly the desired products 3b-3f were 
isolated in good yields. The substituted anilides were also good 
substrates for this type of transformation and a number 
substituted aryl anilides such as 3g-3j have been prepared. The 
reactions with anilides other than acetanilide have also been 
studies and the desired products 3k and 3l were isolated in 81% 
and 62% yields respectively. The reaction of N-Ts aniline is also 
very successful and the corresponding product 3m was obtained 
in 34% yield. The regio-selectivity was excellent for this type of 
reaction due to both steric and electronic reasons. Reactions with 
xylene and toluene, no other regio-isomers were detected by the 
1H NMR of the crude reaction mixtures. 

Table 1. The synthesis of ortho-aryl anilides 
 

 

 

 

 
aReaction conditions: anilide (0.2 mmol), arene (2.0 mmol), Pd(OAc)2 (10 
mol%), selectfluor (3.0 equiv.), D-CSA (2.0 equiv.), HFIP (1.0 mL). 
bat 50 oC 
cselectfluor (1.5 equiv.) 

More interestingly, the reaction with curved aromatic system 
such as corannuele is also working and the desired corannulene 
3n was isolated in 25% yield after column chromatography. This 
approach has provided an excellent way of functionalizing 
synthetically challenging curved aromatic hydrocarbon like 
corannulene, even though the reaction gave slight disappointing 
yield.  

 

Scheme 3. Direct arylation using corannulene 2n 

Reactions with radical inibitors such as TEMPO, BHT as well 
as hydroquinone were used. The reactions seemed to be strongly 
affected and only a trace amount of product was observed under 
our standard reaction conditions. (Scheme 4) 

 

Scheme 4. Reactions with radical inhibitors  
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Table 2. The synthesis of ortho-alkenyl anilides 
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      Reactions of anilides with alkenes under similar conditions 
are fruitful and the results are shown in Table 2.17 Similar to the 
reactions with arenes, reactions in the absence of selectfluor did 
not give any coupling product. 

     The synthesis of aryl ketoanilides was also straightforward as 
shown in Table 3. Both electron rich and deficient anilides as 
well as electron rich and poor keto carboxylic acids have shown 
good reactivity during the reactions.18 

Table 3. ketoanilide synthesis 

 

 

 

 

Reaction conditions: anilide 1 (0.2 mmol), keto carboxylic acid 6 (5.0 equiv.), 
Pd(OAc)2 (10 mol%),  Selectflour (0.6 mmol), DCE (1.0 mL) 

3. Conclusion 

In conclusion, we have reported three Pd-catalyzed syntheses 
of substituted anilides via aryl amide directed C–H activation 
reactions. A range of representative of aryl-, alkenyl- and keto-
aryl amides were prepared using unactivated coupling partners 
under mild conditions. 

4. Experimental section 

4.1.  General Information 

Flash chromatography was performed on silica gel 100-200 
mesh. The solvent system used was a gradient of petroleum 
ether/EtOAc, increasing in polarity to EtOAc or DCM/MeOH, 
increasing in polarity to MeOH. Thin layer chromatography 
(TLC) was performed on glass backed plates pre-coated with 
silica (GF254), which were developed using standard visualizing 
agents. 1H and 13C NMR spectra were recorded on a 600 MHz 
BRUKER AVANCE or 400 MHz BRUKER AVANCE 
spectrometer at 25 oC. 1H: Chemical shifts are reported in ppm 
with the solvent resonance as the internal standard (CHCl3: δ 
7.26 ppm). Data are reported as follows: chemical shift, 
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, sept 
= sepetet, br = broad, m = multiplet), integration, coupling 
constants (J) in Hz. 13C NMR spectra were recorded with 
complete proton decoupling. Chemical shifts are reported in ppm 
with the solvent resonance as the internal standard (CDCl3: δ 
77.0 ppm). High-resolution mass spectra (HRMS) recorded for 
accurate mass analysis, were performed on either a Q-TOF micro 

(Bruker Compass Data Analysis 4.0) spectrometer. Melting 
points were performed on recrystallized solids and recorded on a 
national standard melting point apparatus and are uncorrected.  

4.2. General Procedure A: Procedure for the arylation reactions 

A solution of Anilide, arene, Selectfluor, Pd(OAc)2, D-CSA in 
solvent was stirred at room temperature. After the reaction was 
completed, the mixture was extracted with EtOAc (10 mL x 3). 
The organic phase was dried over Na2SO4. Then the solvent was 
removed under reduced pressure to provide the crude product. 
The purification was performed by flash column chromatography 
on silica gel. 

4.2.1 N-(3,3',4'-Trimethyl-[1,1'-biphenyl]-2-yl)acetamide (3a) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), dimethylbenzene (2 mmol, 
240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 
4.5 mg), D-CSA (0.6 mmol, 139 mg) in 1.0 mL HFIP was stirred 
at room temperature for 8 h. The desired amide 3a (46 mg, 91%) 
was isolated as a white solid: Mp: 130-132 oC; 1H NMR (400 
MHz, CDCl3) δ 7.24 (m, 2 H), 7.16 (m, 2 H), 7.11-7.03 (m, 2 H), 
6.62 (s, 1 H), 2.30 (s, 6 H), 2.29 (s, 3 H), 2.02 (s, 3 H). 13C NMR 
(101 MHz, CDCl3) δ 169.3, 139.3, 137.0, 136.7, 136.7, 135.8, 
132.6, 130.2, 129.9, 129.6, 127.9, 127.4, 126.3, 23.2, 19.8, 19.5, 
18.7. HRMS (ESI) m/z calcd for C17H20NO [M+H]+ 254.1545; 
found 254.1545. 

4.2.2 N-(3',4'-Dimethyl-[1,1'-biphenyl]-2-yl)acetamide (3b) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), dimethylbenzene (2 mmol, 
240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 
4.5 mg), D-CSA (0.6 mmol, 139 mg) in 1.0 mL solvent (acetone: 
HFIP=1:1) was stirred at room temperature for 8 h. The desired 
amide 3b (30 mg, 63%) was isolated as a white solid: Mp: 87-89 
oC; 1H NMR (600 MHz, CDCl3) δ 8.26 (d, J = 8.0 Hz, 1 H), 7.33 
(t, J = 8.0 Hz, 1 H), 7.25-7.18 (m, 3 H), 7.17-7.11 (m, 2 H), 7.10 
(d, J = 8.0 Hz, 1 H), 2.33 (s, 3 H), 2.32 (s, 3 H), 2.02 (s, 3 H). 13C 
NMR (151 MHz, CDCl3) δ 168.3, 137.5, 136.5, 135.6, 134.8, 
132.1, 130.5, 130.3, 130.1, 128.1, 126.5, 124.2, 121.4, 24.6, 19.8, 
19.5. HRMS (ESI) m/z calcd for C16H17NO [M+H]+ 240.1383; 
found 240.1385. 

4.2.3 N-(4'-Methyl-[1,1'-biphenyl]-2-yl)acetamide (3c) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), toluene (2 mmol, 211 µl), 
selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), 
D-CSA (0.6 mmol, 139 mg) in 1.0 mL solvent (acetone: 
HFIP=1:1) was stirred at room temperature for 8 h. The desired 
amide 3c (25 mg, 56%) was isolated as a white solid: Mp: 103-
105 oC; 1H NMR (600 MHz, CDCl3) δ 8.24 (d, J = 8.0 Hz, 1 H), 
7.33 (t, J = 8.0 Hz, 1 H), 7.27 (t, J = 8.0 Hz, 4 H), 7.23-7.11 (m, 
3 H), 2.42 (s, 3 H), 2.00 (s, 3 H). 13C NMR (151 MHz, CDCl3) δ 
168.2, 137.8, 135.2, 134.8, 132.2, 130.1, 129.8, 129.1, 128.2, 
124.3, 121.6, 24.6, 21.2. HRMS (ESI) m/z calcd for C15H15NO 
[M+H] + 226.1226; found 226.1226. 

4.2.4 N-([1,1'-Biphenyl]-2-yl)acetamide (3d) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), benzene (2 mmol, 177 µl), 
selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), 
D-CSA (0.6 mmol, 139 mg) in the 1.0 mL solvent (acetone : 
HFIP=1:1) was stirred at room temperature for 8 h. The desired 
amide 3d (25 mg, 60%) was isolated as a white solid: Mp: 118-
119 oC; 1H NMR (600 MHz, CDCl3) δ 8.25 (d, J = 8.0 Hz, 1 H), 
7.48 (t, J = 8.0 Hz, 2 H), 7.43-7.40 (m, 1 H), 7.39-7.34 (m, 3 H), 
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7.24 (d, J = 8.0 Hz, 1 H), 7.18-7.14 (m, 2 H), 2.00 (s, 3 H). 13C 
NMR (151 MHz, CDCl3) δ 168.3, 138.2, 134.7, 132.3, 130.1, 
129.2, 129.1, 128.4, 128.0, 124.4, 121.8, 24.5. HRMS (ESI) m/z 
calcd for C14H13NO [M+Na]+ 234.0889; found 234.0890. 

4.2.5 N-(4'-Chloro-[1,1'-biphenyl]-2-yl)acetamide (3e) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), chlorobenzene (2 mmol, 
205 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 
4.5 mg), D-CSA (0.6 mmol, 139 mg) in the 1.0 mL HFIP was 
stirred at room temperature for 8 h. The desired amide 3e (16 mg, 
33%) was isolated as a white solid: Mp˖124-125 oC; 1H NMR 
(400 MHz, CDCl3) δ 8.19 (d, J = 8.0 Hz, 1 H), 7.46 (d, J = 8.0 
Hz, 2 H), 7.42-7.34 (m, 1 H), 7.31 (d, J = 8.0 Hz, 2 H), 7.19 (m, 
2 H), 7.00 (s, 1 H), 2.03 (s, 3 H). The analytical data are 
consistently agreed with those had been previously reported in 
the literature. HRMS (ESI) m/z calcd for C14H12

35ClNO [M+H]+ 
246.0680; found 246.0678. 

4.2.6 N-(4'-Methoxy-[1,1'-biphenyl]-2-yl)acetamide (3f) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), anisole (2 mmol, 218 µl), 
selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), 
D-CSA (0.6 mmol, 139 mg) in 1.0 mL HFIP was stirred at room 
temperature for 6 h. The desired amide 3f (20 mg, 41%) was 
isolated as a white solid: Mp: 133-135 oC; 1H NMR (400 MHz, 
CDCl3) δ 8.24 (d, J = 8.0 Hz, 1 H), 7.39-7.26 (m, 3H), 7.23-7.10 
(m, 3 H), 7.01 (d, J = 8.0 Hz, 2 H), 3.86 (s, 3 H), 2.02 (s, 3 H). 
13C NMR (101 MHz, CDCl3) δ 168.3, 159.4, 134.9, 131.9, 130.4, 
130.3, 130.2, 128.13, 124.3, 121.6, 114.5, 55.4, 24.7. HRMS 
(ESI) m/z calcd for C15H15NO2 [M+H] +  242.1176; found 
242.1176. 

4.2.7 N-(3-Chloro-3',4'-dimethyl-[1,1'-biphenyl]-2-yl)acetamide 
(3g) 

Following the general procedure A, a solution of N-(2-
chlorophenyl)acetamide (0.2 mmol, 34 mg), dimethylbenzene (2 
mmol, 240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 
mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) in the 1.0 mL HFIP 
was stirred at room temperature for 10 h. The desired amide 3g 
(50 mg, 87%) was isolated as a white solid: Mp: 107-108 oC; 1H 
NMR (600 MHz, CDCl3) δ 7.39 (dd, J = 7.5, 1.5 Hz, 1 H), 7.23 
(m, 2 H), 7.13 (d, J = 7.5 Hz, 1 H), 7.10 (s, 1 H), 7.06 (d, J = 7.5 
Hz, 1 H), 6.94 (s, 1 H), 2.27 (s, 3 H), 2.26 (s, 3 H), 1.99 (s, 3 H). 
13C NMR (151 MHz, CDCl3) δ 169.3, 142.1, 136.6, 136.3, 
136.22, 133.0, 131.7, 129.8, 129.64, 129.0, 128.8, 128.3, 126.0, 
23.0, 19.8, 19.5. HRMS (ESI) m/z calcd for C16H16Cl35NO 
[M+H] + 274.0993; found 274.0992. 

4.2.8 N-(3-Methoxy-3',4'-dimethyl-[1,1'-biphenyl]-2-yl)acetamide 
(3h) 

Following the general procedure A, A solution of N-(2-
methoxyphenyl)acetamide (0.2 mmol, 33 mg), dimethylbenzene 
(2 mmol, 240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 
(0.02 mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) in 1.0 mL 
HFIP was stirred at room temperature for 5 h. The desired amide 
3h (34 mg, 63%) was isolated as a white solid: Mp: 137-139 oC; 
1H NMR (600 MHz, DMSO) δ 8.98 (s, 1 H), 7.31 (t, J = 8.0 Hz, 
1 H), 7.13 (m, 3 H), 7.04 (d, J = 8.0 Hz, 1 H), 6.91 (d, J = 8.0 Hz, 
1 H), 3.78 (s, 3 H), 2.25 (s, 6 H), 1.84 (s, 3 H). 13C NMR (151 
MHz, DMSO) δ 168.8, 155.8, 141.1, 136.9, 135.6, 134.9, 129.7, 
129.0, 127.7, 125.8, 123.8, 121.6, 110.4, 55.6, 22.5, 19.4, 19.0. 
HRMS (ESI) m/z calcd for C17H19NO2 [M+H] + 270.1489; found 
270.1487. 

4.2.9 N-(3',4'-Dimethyl-5-nitro-[1,1'-biphenyl]-2-yl)acetamide 
(3i) 

Following the general procedure A, a solution of N-(4-
nitrophenyl)acetamide (0.2 mmol, 36 mg), dimethylbenzene (2 
mmol, 240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 
mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) in 1.0 mL HFIP was 
stirred at room temperature for 18 h. The desired amide 3i (23 
mg, 40%) was isolated as a white solid: Mp: 157-158 oC; 1H 
NMR (600 MHz, CDCl3) δ 8.63 (d, J = 8.5 Hz, 1 H), 8.19 (dd, J 
= 8.5, 2.5 Hz, 1 H), 8.09 (d, J = 2.5 Hz, 1 H), 7.56 (s, 1 H), 7.29 
(d, J = 8.0 Hz, 1 H), 7.15 (s, 1 H), 7.11 (d, J = 8.0 Hz, 1 H), 2.35 
(s, 3 H), 2.35 (s, 3 H), 2.08 (s, 3 H). 13C NMR (151 MHz, CDCl3) 
δ 168.4, 143.1, 140.9, 138.4, 137.9, 133.1, 131.8, 130.8, 130.2, 
126.2, 125.4, 123.9, 119.9, 25.0, 19.9, 19.6. HRMS (ESI) m/z 
calcd for C16H16N2O3 [M+H] + 285.1233; found 285.1231. 

4.2.10 N-(5-Chloro-3',4'-dimethyl-[1,1'-biphenyl]-2-yl)acetamide 
(3j) 

Following the general procedure A, A solution of N-(4-
chlorophenyl)acetamide (0.2 mmol, 34 mg), dimethylbenzene (2 
mmol, 240 µl), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 
mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) in the 1.0 mL 
solvent (acetone: HFIP=2:8) was stirred at room temperature for 
7 h. The desired amide 3j (31 mg, 57%) was isolated as a white 
solid: Mp: 118-119 oC; 1H NMR (600 MHz, CDCl3) δ 8.25 (d, J 
= 9.0 Hz, 1 H), 7.29 (dd, J = 9.0, 2.5 Hz, 1 H), 7.24 (d, J = 8.0 
Hz, 1 H), 7.20 (d, J = 2.5 Hz, 1 H), 7.18 (s, 1 H), 7.11 (s, 1 H), 
7.07 (d, J = 8.0 Hz, 1 H), 2.33 (s, 3 H), 2.32 (s, 3 H), 2.01 (s, 3 
H). 13C NMR (151 MHz, CDCl3) δ 168.2, 137.8, 137.1, 134.3, 
133.6, 133.5, 130.4, 130.3, 129.8, 129.1, 128.0, 126.3, 122.4, 
24.6, 19.8, 19.6. HRMS (ESI) m/z calcd for C16H16

35ClNO 
[M+H] + 274.0993; found 274.0996. 

4.2.11 1-(8-(3,4-Dimethylphenyl)-3,4-dihydroquinolin-1(2H)-
yl)ethanone (3k) 

Following the general procedure A, A solution of N-(1,2,3,4-
tetrahydronaphthalen-1-yl)acetamide (0.2 mmol, 38 mg), 
dimethylbenzene (2 mmol, 240 µl), selectfluor (0.6 mmol, 212 
mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) 
in 1.0 mL HFIP was stirred at room temperature for 4 h. The 
desired amide 3k (45 mg, 81%) was isolated as a white solid: 
Mp: 83-85 oC; 1H NMR (600 MHz, CDCl3) δ 7.30 (d, J = 8.0 Hz, 
1 H), 7.25 (t, J = 8.0 Hz, 1 H), 7.16 (d, J = 8.0 Hz, 2 H), 7.11 (s, 
1 H), 7.07 (d, J = 8.0 Hz, 1H), 4.78-4.74 (m, 1 H), 3.09-3.01 (m, 
1 H), 2.74-2.70 (m, 1 H), 2.51-2.42 (m, 1 H), 2.36-2.28 (m, 1 H), 
2.28 (s, 3 H), 2.27 (s, 3 H), 1.82-1.69 (m, 1 H), 1.46 (s, 3 H). 13C 
NMR (151 MHz, CDCl3) δ 170.4, 138.1, 137.9, 137.6, 137.1, 
136.6, 136.0, 130.3, 129.44, 128.7, 126.8, 126.4, 125.6, 41.7, 
26.9, 24.4, 22.0, 20.0, 19.5. HRMS (ESI) m/z calcd for C19H21NO 
[M+H] + 280.1696; found 280.1698. 

4.2.12 N-(3',4'-dimethyl-[1,1'-biphenyl]-2-yl)isobutylramide (3l) 

Following the general procedure B, a solution of N-
phenylisobutyramide (0.2 mmol, 32.6 mg), arene (2 mmol, 240 
µl), selectfluor (0.3 mmol, 106 mg), Pd(OAc)2 (0.02 mmol, 4.5 
mg), D-CSA(0.6 mmol, 139 mg) in 1.0 mL HFIP was stirred at 
room temperature for 3 h. The desired amide 3l (33 mg, 62%) 
was isolated as a white solid: Mp: 88-89 oC; 1H NMR (600 MHz, 
CDCl3) δ 8.32 (d, J = 8.0 Hz, 1 H), 7.36-7.30 (m, 1 H), 7.28 (s, 1 
H), 7.26-7.19 (m, 2 H), 7.16-7.11 (m, 2 H), 7.10 (d, J = 8.0 Hz, 1 
H), 2.36-2.31 (m, 7 H), 1.12 (s, 3 H), 1.11 (s, 3 H). 13C NMR 
(151 MHz, CDCl3) δ 174.8, 137.4, 136.4, 135.5, 135.0, 132.1, 
130.6, 130.3, 129.9, 128.2, 126.6, 124.0, 121.1, 36.8, 19.8, 19.5, 
19.4. HRMS (ESI) m/z calcd for C18H21NO [M+H]+ 268.1696; 
found 268.1695. 
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4.2.13 N-(3',4'-dimethyl-[1,1'-biphenyl]-2-yl)-4-
methylbenzenesulfonamide (3m) 

Following the general procedure A, a solution of 4-methyl-N-
phenylbenzenesulfon amide (0.2 mmol, 49.4mg), 
dimethylbenzene (2 mmol, 240 µl), selectfluor (0.6 mmol, 212 
mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), D-CSA (0.6 mmol, 139 mg) 
in 1.0 mL HFIP was stirred at room temperature for 36 h. The 
desired amide 3m (24 mg, 34%) was isolated as a white solid: 
Mp: 97-98 oC; 1H NMR (600 MHz, CDCl3) δ 7.48 (d, J = 8.0 Hz, 
2 H), 7.16-7.07 (m, 6 H), 6.97 (s, 1 H), 6.93 (d, J = 8.0 Hz, 1 H), 
6.85 (d, J = 8.0 Hz, 1 H), 2.28 (s, 3 H), 2.08 (s, 3 H), 2.07 (s, 3 
H). 13C NMR (151 MHz, CDCl3) δ 143.5, 141.9, 139.1, 137.9, 
137.8, 136.4, 130.4, 130.0, 129.5, 129.2, 128.0, 127.9, 127.2, 
125.9, 21.6, 19.9, 19.4. (2 peaks were overlapped); HRMS (ESI) 
m/z calcd for C21H21NO2S [M+H]+ 352.1366; found 351.1364. 

4.2.14 N-(3',4'-Dichloro-3-methyl-[1,1'-biphenyl]-2-yl)acetamide 
(3n) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), 1,2-dichlorobenzene (2 
mmol, 294 mg), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 
mmol, 4.5 mg), D-CSA(0.4 mmol, 93 mg) in the 1.0 mL HFIP 
was stirred at room temperature for 3 h. The desired amide 3n 
(16 mg, 27%) was isolated as a white solid: Mp: 171-173 oC; 1H 
NMR (400 MHz, CDCl3) δ 7.51-7.39 (m, 2H), 7.29-7.26 (m, 2H), 
7.16 (dd, J = 15.0, 7.5 Hz, 2H), 6.57 (s, 1H), 2.30 (s, 3H), 2.04 (s, 
3H). 13C NMR (101 MHz, CDCl3) δ 169.2, 139.7, 137.7, 137.2, 
132.5, 132.4, 131.7, 130.9, 130.7, 130.3, 128.3, 127.8, 127.7, 
23.0, 18.5. HRMS (ESI) m/z calcd for C15H14

35Cl2NO [M+H]+ 
294.0452; found 294.0453. 

4.2.15 2'-Acetamido-3'-methyl-[1,1'-biphenyl]-4-yl acetate (3o) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), phenyl acetate (2 mmol, 272 
mg), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 
mg), D-CSA(0.4 mmol, 93 mg) in the 1.0 mL HFIP was stirred at 
room temperature for 3 h. The desired amide 3o (15 mg, 26%) 
was isolated as a yellow oil; 

1H NMR (400 MHz, CDCl3) δ 7.32 
(dd, J = 6.5, 4.5 Hz, 2H), 7.28-7.24 (m, 2H), 7.18-7.14 (m, 1H), 
7.13 (dd, J = 6.5, 4.5 Hz, 2H), 6.61 (s, 1H), 2.33 (s, 3H), 2.30 (s, 
3H), 2.02 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 169.5, 169.4, 
150.1, 138.8, 137.3, 137.0, 132.7, 130.4, 130.0, 127.9, 127.6, 
121.5, 23.1, 21.2, 18.6. HRMS (ESI) m/z calcd for C17H18NO3 

[M+H] + 284.1287; found 284.1285. 

4.2.16 N-(4'-acetyl-3-methyl-[1,1'-biphenyl]-2-yl)acetamide (3p) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), acetophenone (2 mmol, 240 
mg), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 
mg), D-CSA(0.4 mmol, 93 mg) in the 1.0 mL HFIP was stirred at 
room temperature for 3 h. The desired amide 3p (16 mg, 30%) 
was isolated as a yellow oil; 1H NMR (400 MHz, CDCl3) δ 7.94 
(d, J = 9.0 Hz, 2H), 7.52 (dt, J = 15.0, 7.5 Hz, 2H), 7.31-7.28 (m, 
2H), 7.19 (dd, J = 5.5, 3.5 Hz, 1H), 6.66 (s, 1H), 2.61 (s, 3H), 
2.32 (s, 3H), 1.99 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 198.0, 
169.2, 140.3, 139.0, 137.3, 137.1, 133.5, 132.6, 130.6, 128.8, 
128.6, 127.9, 127.8, 127.2, 26.7, 23.0, 18.5. HRMS (ESI) m/z 
calcd for C17H18NO2 [M+H] + 268.1338; found 268.1337. 

4.2.17 N-(4'-(cyclohexanecarbonyl)-3-methyl-[1,1'-biphenyl]-2-
yl)acetamide (3q) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), 
cyclohexyl(phenyl)methanone (2 mmol, 376 mg), selectfluor (0.6 
mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), D-CSA(0.6 

mmol, 139 mg) in the 1.0 mL HFIP was stirred at room 
temperature for 8 h. The desired amide 3q (12 mg, 18%) was 
isolated as a yellow oil; 1H NMR (600 MHz, CDCl3) δ 7.94-7.90 
(m, 1H), 7.53-7.49 (m, 1H), 7.32-7.29 (m, 1H), 7.19 (dd, J = 6.0, 
3.0 Hz, 1H), 6.60 (s, 1H), 3.26 (tt, J = 11.5, 3.0 Hz, 1H), 2.32 (s, 
3H), 2.00 (s, 3H), 1.90-1.83 (m, 2H), 1.54-1.47 (m, 2H), 1.46-
1.34 (m, 2H), 1.32-1.22 (m, 2H).13C NMR (151 MHz, CDCl3) δ 
203.8, 169.3, 140.2, 139.1, 137.1, 136.6, 133.1, 130.6, 128.7, 
128.0, 127.8, 127.3, 45.7, 29.5, 25.9, 25.8, 23.1, 18.6. HRMS 
(ESI) m/z calcd for C22H26NO2 [M+H] + 336.1964; found 
336.1965.  

4.2.18 N-(4'-butyl-3-methyl-[1,1'-biphenyl]-2-yl)acetamide (3r) 

Following the general procedure A, a solution of N-(o-
tolyl)acetamide (0.2 mmol, 30 mg), butylbenzene (2 mmol, 268 
mg), selectfluor (0.6 mmol, 212 mg), Pd(OAc)2 (0.02 mmol, 4.5 
mg), D-CSA(0.4 mmol, 93 mg) in the 1.0 mL HFIP was stirred at 
room temperature for 8 h. The desired amide 3r (18.5 mg, 33%) 
was isolated as a yellow oil; 1H NMR (400 MHz, CDCl3) δ 7.26-
7.19 (m, 6H), 7.16 (dd, J = 8.5, 4.0 Hz, 1H), 6.67 (s, 1H), 2.66-
2.60 (m, 2H), 2.29 (s, 3H), 2.00 (s, 3H), 1.67-1.59 (m, 2H), 1.39 
(dq, J = 14.5, 7.5 Hz, 2H), 0.95 (t, J = 7.5 Hz, 3H).  13C NMR 
(101 MHz, CDCl3) δ 169.4, 142.2, 139.4, 136.8, 136.8, 132.7, 
129.9, 128.8, 128.4, 127.9, 127.4, 35.4, 33.6, 23.1, 22.5, 18.7, 
14.0. HRMS (ESI) m/z calcd for C19H24NO [M+H]+ 282.1858; 
found 282.1858. 

4.2.19N-(2-(dibenzo[ghi,mno]fluoranthen-1-yl)phenyl)acetamide 
(3s) 

Following the general procedure A, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), corannulene (1 mmol, 250 
mg), Pd(OAc)2 (0.02 mmol, 4.5 mg), PTSA (0.4 mmol, 76 mg) in 
0.5 mL HOAc and 0.5 mL mesitylene was stirred at room 
temperature for 12 h. The desired amide 3s (19 mg, 25%) was 
isolated as a white solid: Mp: 179-181 oC; 1H NMR (400 MHz, 
CDCl3) δ 8.24 (d, J = 8.0 Hz, 1 H), 7.39-7.26 (m, 3 H), 7.23-7.10 
(m, 3 H), 7.01 (d, J = 8.0 Hz, 2 H), 3.86 (s, 3 H), 2.02 (s, 3 H). 

13C NMR (101 MHz, CDCl3) δ 168.5, 136.8, 136.2, 135.9, 135.9, 
135.8, 135.7, 135.6, 131.3, 131.1, 131.01131.1, 130.7, 130.0, 
129.6, 129.1, 128.2, 127.9, 127.7, 127.6, 127.4, 127.2, 127.1, 
126.9, 126.1, 124.5, 122.0, 29.7. HRMS (ESI) m/z calcd for 
C28H18NO [M+H]+ 384.1388; found 384.1390. 

4.3. General Procedure B:  Procedure for the alkenylation 
reaction 

A solution of anilides, alkene, Selectfluor, Pd(OAc)2, TFA or 
methanesulfonic acid in DCE was stirred at room temperature. 
After the reaction was completed, the mixture was extracted with 
EtOAc (10 mL x 3). The organics were dried over Na2SO4. Then 
the solvent was removed under reduced pressure to provide the 
crude product. The purification was performed by flash column 
chromatography on silica gel. 

4.3.1 (E)-butyl 3-(2-acetamidophenyl)acrylate (5a) 

Following the general procedure B: a solution of N-
phenylacetamide (0.2 mmol, 27 mg), butyl acrylate (0.6 mmol, 
86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 mol%, 4.5 
mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was stirred at 
room temperature for 30 min. The desired amide 5a (42 mg, 
80%) was isolated as a white solid: Mp: 88-89 oC; 1H NMR (600 
MHz, CDCl3) δ 7.81 (d, J = 16.0 Hz, 1 H), 7.69-7.67(m, 2 H) 
7.53 (d, J = 7.5 Hz, 1 H), 7.35 (t, J = 7.5 Hz, 1 H), 7.18 (t, J = 7.5 
Hz, 1 H), 6.37 (d, J = 16.0 Hz, 1 H), 4.18 (t, J = 7.0 Hz, 2 H), 
2.20 (s, 3 H), 1.70-1.59 (m, 2 H), 1.49-1.34 (m, 2 H), 0.95 (t, J = 
7.0 Hz, 3 H). 13C NMR (151 MHz, CDCl3) δ 169.1, 16.0, 139.5, 
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136.0, 130.7, 127.8, 127.0, 125.9, 125.5, 120.4, 64.6, 30.7, 24.0, 
19.2, 13.7. HRMS (ESI) m/z calcd for C15H19NO3 [M+Na]+ 
284.1257; found 284.1260. 

4.3.2 (E)-butyl 3-(2-acetamido-3-chlorophenyl)acrylate (5b) 

Following the general procedure B, a solution of N-(2-
chlorophenyl)acetamide (0.2 mmol, 33.7 mg), Butyl acrylate (0.6 
mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was 
stirred at room temperature for 6 h. The desired amide 5b (47 
mg, 81%) was isolated as a white solid: Mp: 115-116 oC; 1H 
NMR (600 MHz, CDCl3): δ 7.68 (d, J = 16.0 Hz, 1 H), 7.55 (d, J 
= 8.0 Hz, 1 H), 7.45 (d, J = 8.0 Hz, 1 H), 7.24 (t, J = 8.0  Hz, 1 
H), 7.20 (s, 1 H), 6.41 (d, J = 16.0 Hz, 1 H), 4.19 (t, J = 7.0  Hz, 
2 H), 2.26 (s, 3 H), 1.67 (m, 2 H), 1.49-1.32 (m, 2 H), 0.96 (t, J = 
7.0  Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ 169.2, 166.7, 
140.0, 134.3, 133.1, 132.1, 130.8, 128.1, 125.4, 120.7, 64.6, 30.7, 
23.3, 19.2, 13.7. HRMS (ESI) m/z calcd for C15H18

35ClNO3 
[M+Na]+ 318.0867; found 318.0869. 

4.3.3 (E)-Butyl 3-(2-acetamido-3-methoxyphenyl)acrylate (5c) 

Following the general procedure B, a solution of N-(2-
methoxyphenyl)acetamide (0.2 mmol, 33 mg), butyl acrylate (0.6 
mmol, 86 µl), Selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (6 mmol, 446 µl) in DCE (1.0 mL) was 
stirred at room temperature for 4 h. The desired amide 5c (44 mg, 
76%) was isolated as a white solid: Mp: 95-96 oC; 1H NMR (400 
MHz, CDCl3): δ 7.69 (d, J = 16.0 Hz, 1 H), 7.42-7.05 (m, 3 H), 
6.90 (dd, J = 8.0, 2.5 Hz, 1H), 6.38 (d, J = 16.0 Hz, 1H), 4.17 (t, 
J = 8.0 Hz, 2 H), 3.81 (s, 3 H), 2.21 (s, 3 H), 1.70-1.63 (m, 2 H), 
1.47-1.37 (m, 2 H), 0.95 (t, J = 7.0 Hz, 3 H). 13C NMR (101 
MHz, CDCl3): δ 169.7, 167.1, 153.9, 140.9, 132.5, 127.4, 125.2, 
119.3, 118.5, 112.1, 64.4, 55.8, 30.7, 23.4, 19.2, 13.8. HRMS 
(ESI) m/z calcd for C17H23NO4 [M+H] + 292.1543; found 
292.1541. 

4.3.4 (E)-Butyl 3-(2-acetamido-5-chlorophenyl)acrylate (5d) 

Following the general procedure B, a solution of N-(4-
chlorophenyl)acetamide (0.2 mmol, 33.7 mg), butyl acrylate (0.6 
mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was 
stirred at room temperature for 4 h. The desired amide 5d (38 
mg, 64%) was isolated as a white solid: Mp: 135-137 oC; 1H 
NMR (600 MHz, CDCl3): δ 7.76 (s, 1 H), 7.70 (d, J = 16.0 Hz, 1 
H), 7.63 (d, J = 8.5 Hz, 1 H), 7.48 (s, 1 H), 7.28 (d, J = 8.5 Hz, 1 
H), 6.35 (d, J = 16.0 Hz, 1 H), 4.18 (t, J = 7.0 Hz, 2 H), 2.20 (s, 3 
H), 1.80-1.63 (m, 2 H), 1.52-1.32 (m, 2 H), 0.95 (t, J = 7.0 Hz, 3 
H). 13C NMR (151 MHz, CDCl3): δ 169.2, 166.6, 138.1, 134.4, 
131.3, 130.5, 129.2, 126.7, 126.7, 121.6, 64.8, 30.7, 24.0, 19.2, 
13.7. HRMS (ESI) m/z calcd for C15H18

35ClNO3 [M+Na]+ 
318.0867; found 318.0869. 

4.3.5 (E)-Butyl 3-(2-acetamido-5-methoxyphenyl)acrylate (5e) 

Following the general procedure B, a solution of N-(4-
methoxyphenyl)acetamide (0.2 mmol, 33 mg), butyl acrylate (0.6 
mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (6 mmol, 446µl) in DCE (1.0 mL) was 
stirred at room temperature for 50 min. The desired amide 5e (45 
mg, 78%) was isolated as a white solid: Mp: 130-131 oC; 1H 
NMR (600 MHz, CDCl3): δ 7.78 (s, 1 H), 7.73 (d, J = 16.0 Hz, 1 
H), 7.37 (d, J = 8.5 Hz, 1 H), 7.01 (d, J = 3.0 Hz, 1H), 6.87 (dd, J 
= 8.5, 3.0 Hz, 1 H), 6.32 (d, J = 16.0 Hz, 1 H), 4.16 (t, J = 7.0 
Hz, 2 H), 3.79 (s, 3 H), 2.15 (s, 3 H), 1.76-1.53 (m, 2 H), 1.47-
1.32 (m, 2 H), 0.95 (t, J = 7.0 Hz, 3 H). 13C NMR (151 MHz, 
CDCl3): δ 169.6, 166.9, 157.6, 139.6, 130.2, 129.2, 127.9, 120.0, 

116.8, 111.0, 64.6, 55.5, 30.7, 23.6, 19.2, 13.7. HRMS (ESI) 
m/z calcd for C16H21NO4[M+H] + 292.1543; found 292.1541. 

 

4.3.6 (E)-Butyl 3-(2-acetamido-5-nitrophenyl)acrylate (5f) 

Following the general procedure B, a solution of N-(4-
nitrophenyl)acetamide (0.2 mmol, 36 mg), butyl acrylate (0.6 
mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was 
stirred at room temperature for 6 h. The desired amide 5f (31 mg, 
51%) was isolated as a white solid: Mp:157-159 oC; 1H NMR 
(600 MHz, CDCl3): δ 8.38 (d, J = 2.0 Hz, 1 H), 8.31 (d, J = 8.0 
Hz, 1 H), 8.21 (dd, J = 8.0, 2.5 Hz, 1 H), 7.89 (s, 1 H), 7.81 (d, J 
= 16.0 Hz, 1 H), 6.53 (d, J = 16.0 Hz, 1 H), 4.22 (t, J = 7.0 Hz, 2 
H), 2.29 (s, 3 H), 1.77-1.57 (m, 2 H), 1.56-1.31 (m, 2 H), 0.97 (t, 
J = 7.5 Hz, 3 H). 13C NMR (151 MHz, CDCl3) δ 168.6, 166.2, 
144.1, 141.3, 136.7, 125.5, 124.3, 123.0, 122.8, 122.8, 65.2, 30.7, 
24.6, 19.1, 13.6. HRMS (ESI) m/z calcd for  C15H18N2O5 
[M+Na]+ 329.1108; found 329.1106. 

4.3.7 (E)-Butyl 3-(1-acetyl-1,2,3,4-tetra-hydroquinolin-8-
yl)acrylate (5g) 

Following the general procedure B, a solution of 1-(3, 4-
dihydroquinolin-1(2H)-yl)ethanone (0.2 mmol, 35 mg), butyl 
acrylate (0.6 mmol, 86 µl), selectfluor (0.3 mmol, 106 mg), 
Pd(OAc)2 (10 mol%, 4.5 mg), MsOH (0.4 mmol, 26 µl) in DCE 
(1.0 mL) was stirred at room temperature for 16 h. The desired 
amide 5g (29 mg, 48%) was isolated as a brown oil; 1H NMR 
(600 MHz, CDCl3): δ 7.69 (d, J = 16.0 Hz, 1 H), 7.56-7.51 (m, 1 
H), 7.24 (d, J = 4.6 Hz, 2 H), 6.49 (d, J = 16.0 Hz, 1 H), 4.83-
4.79 (m, 1 H), 4.21 (t, J = 7.0 Hz, 2 H), 2.96-2.91 (m, 1 H), 2.75-
2.71 (m, 1 H), 2.55-2.49 (m, 1 H), 2.32-2.23 (m, 1 H), 1.96-1.94 
(m, 1 H), 1.82 (s, 3 H), 1.71-1.68 (m, 2 H), 1.49-1.32 (m, 2 H), 
0.96 (t, J = 7.0 Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ 170.9, 
166.6, 140.3, 139.7, 137.5, 130.4, 129.5, 126.7, 125.0, 120.2, 
64.6, 42.0, 30.7, 26.5, 23.8, 22.2, 19.2, 13.7. HRMS (ESI) m/z 
calcd for C18H23NO3 [M+H] + 302.1751; found 302.1753. 

4.3.8 (E)-Butyl 3-(2-pivalamidophenyl)acrylate (5h) 

Following the general procedure B, a solution of N-
phenylpivalamide (0.2 mmol, 35.4 mg), butyl acrylate (0.6 mmol, 
86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 mol%, 4.5 
mg), TFA (6 mmol, 446 µl) in DCE (1.0 mL) was stirred at 60 oC 
for 30 min. The desired amide 5h (47 mg, 77%) was isolated as a 
white solid: Mp: 99-101 oC; 1H NMR (600 MHz, CDCl3): δ 7.71 
(d, J = 16.0 Hz, 1 H), 7.61 (s, 1 H), 7.59 (d, J = 8.0 Hz, 1 H), 
7.52 (d, J = 8.0 Hz, 1 H), 7.36-7.30 (m, 1 H), 7.18 (t, J = 7.5 Hz, 
1 H), 6.34 (d, J = 16.0 Hz, 1 H), 4.15 (t, J = 7.0 Hz, 2 H), 1.65 
(m, 2 H), 1.41 (m, 2 H), 1.34 (s, 9 H), 0.95 (t, J = 7.0 Hz, 3 H).  
13C NMR (151 MHz, CDCl3): δ 177.2, 166.7, 139.3, 136.1, 
130.6, 128.6, 127.0, 126.0, 125.7, 120.4, 64.5, 39.6, 30.7, 27.6, 
19.2, 13.7. HRMS (ESI) m/z calcd for C18H25NO3 [M+H] + 
304.1911; found 304.1910. 

4.3.9 (E)-Butyl 3-(2-isobutyramidophenyl)acrylate (5i) 

Following the general procedure B, a solution of N-
phenylisobutyramide (0.2 mmol, 32.6 mg), butyl acrylate (0.6 
mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (6 mmol, 446 µl) in DCE (1.0 mL) was 
stirred at room temperature for 5 h. The desired amide 5i (49 mg, 
85%) was isolated as a white solid: Mp: 93-94 oC; 1H NMR (600 
MHz, CDCl3): δ 7.76 (d, J = 16.0 Hz, 1 H), 7.69-7.57 (m, 2 H), 
7.52 (d, J = 7.0 Hz, 1 H), 7.34 (t, J = 7.0 Hz, 1 H), 7.17 (s, 1 H), 
6.35 (d, J = 16.0 Hz, 1 H), 4.16 (t, J = 7.0 Hz, 2 H), 2.60-2.58 (m, 
1 H), 1.67-1.63 (m, 2 H), 1.403-1.38 (m, 2H), 1.26 (d, J = 7.0 Hz, 
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6 H), 0.94 (t, J = 7.0 Hz, 3 H).  13C NMR (151 MHz, CDCl3):  δ 
175.9, 166.8, 139.4, 136.0, 130.6, 128.2, 127.0, 125.9, 125.5, 
120.3, 64.6, 36.2, 30.7, 19.6, 19.2, 13.7. HRMS (ESI) m/z calcd 
for C17H23NO3 [M+Na]+ 312.1570; found 312.1571. 

4.3.10 (E)-Butyl 3-(2-benzamidophenyl)acrylate (5j) 

Following the general procedure B, a solution of N-
phenylbenzamide (0.2 mmol, 39.4 mg), butyl acrylate (0.6 mmol, 
86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 mol%, 
4.5mg), MsOH (0.4 mmol, 26 µl) in DCE (1.0 mL) was stirred at 
room temperature for 4 h. The desired amide 5j (59 mg, 91%) 
was isolated as a white solid: Mp̟142-143 oC; 1H NMR (600 
MHz, CDCl3): δ 8.16 (s, 1 H), 7.89 (d, J = 16.0 Hz, 2 H), 7.85 (d, 
J = 7.5 Hz, 1 H), 7.79 (d, J = 7.5 Hz, 1 H), 7.57 (d, J = 7.5 Hz, 1 
H), 7.53 (t, J = 7.5 Hz, 1 H), 7.45 (t, J = 7.5 Hz, 2 H), 7.39 (t, J = 
7.5 Hz, 1 H), 7.23 (t, J = 7.5 Hz, 1 H), 6.39 (d, J = 16.0 Hz, 1 H), 
4.13 (t, J = 7.0 Hz, 2 H), 1.69 -1.50 (m, 2 H), 1.46 -1.28 (m, 2 H), 
0.91 (t, J = 7.0 Hz, 3 H). 13C NMR (151 MHz, CDCl3): δ 166.8, 
166.2, 139.4, 136.0, 134.2, 132.1, 130.8, 128.8, 128.3, 127.3, 
127.2, 126.1, 125.5, 120.7, 64.6, 30.7, 19.2, 13.7. HRMS (ESI) 
m/z calcd for C20H21NO3 [M+H] + 324.1594; found 324.1592. 

4.3.11 Butyl (E)-butyl 3-(2-(4-methylphenylsulfonamido) 
phenyl)acrylate (5k) 

Following the general procedure B, a solution of 4-methyl-N-
phenylbenzene sulfonamide (0.2 mmol, 49.4 mg), butyl acrylate 
(0.6 mmol, 86 µl), selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was 
stirred at room temperature for 10 h. The desired amide 5k (37 
mg, 49%) was isolated as a white solid: Mp: 82-83 oC; 1H NMR 
(600 MHz, CDCl3): δ 8.36 (d, J = 16.0 Hz, 1 H), 7.56 (d, J = 8.0 
Hz, 2 H), 7.43-7.39 (m, 1 H), 7.40-7.35 (m, 2 H), 7.29 (d, J = 8.0 
Hz, 2 H), 7.04-6.62 (m, 2 H), 4.62 (d, J = 16.0 Hz, 1 H), 4.08 (t, J 
= 7.0 Hz, 2 H), 2.44 (s, 3 H), 1.60-1.58 (m, 2 H), 1.38-1.34 (m, 2 
H), 0.92 (t, J = 7.0 Hz, 3 H).  13C NMR (151 MHz, CDCl3): δ 
167.2, 144.9, 143.9, 135.1, 134.8, 129.88, 129.85, 129.82, 129.7, 
127.8, 100.0, 64.0, 30.8, 21.7, 19.2, 13.7. (2 peaks were 
overlapped). HRMS (ESI) m/z calcd for C20H23NO4S [M+Na]+ 
392.1240; found 392.1238. 

4.3.12 (E)-3-(2-Acetamidophenyl)-N, N-dimethylacrylamide (5l) 

Following the general procedure B, a solution of N-
phenylacetamide (0.2 mmol, 27 mg), N, N-dimethylacrylamide 
(0.6 mmol, 62 µl), Selectfluor (0.4 mmol, 142 mg), Pd(OAc)2 (10 
mol%, 4.5 mg), TFA (10 mmol, 740 µl) in DCE (1.0 mL) was 
stirred at room temperature for 11 h. The desired amide 5l (33 
mg, 71%) was isolated as a white solid: Mp: 134-135 oC; 1H 
NMR (400 MHz, DMSO) δ 9.79 (s, 1 H), 7.84 (d, J = 16.0 Hz, 1 
H), 7.62 (d, J = 8.0 Hz, 1 H), 7.36 (m, 2 H), 7.23 (t, J = 8.0 Hz, 1 
H), 7.11 (d, J = 16.0 Hz, 1 H), 3.15 (s, 3 H), 2.93 (s, 3 H), 2.07 
(s, 3 H). 13C NMR (101 MHz, DMSO) δ 169.3, 166.2, 137.14, 
137.05, 130.4, 130.0, 127.24, 127.18, 126.1, 120.0, 37.4, 35.8, 
23.6. HRMS (ESI) m/z calcd for C13H16N2O2 [M+H] + 255.1104; 
found 255.1103. 

4.3.13 (E)-3-(2-acetamido-3-methylphenyl)acrylic acid (5m) 

Following the general procedure B, N-(o-tolyl)acetamide (0.2 
mmol, 30 mg), acrylic acid (0.6 mmol, 72 mg), Selectfluor (0.6 
mmol, 212 mg), Pd(OAc)2 (10 mol%, 4.5 mg), TFA (10 mmol, 
740 µl) in DCE (1.0 mL) was stirred at room temperature for 3 h. 
The desired amide 5m (15 mg, 35%) was isolated as a white 
solid: Mp: 257-259 oC; 1H NMR (600 MHz, DMSO) δ 12.41 (s, 
1H), 9.55 (s, 1H), 7.67-7.60 (m, 2H), 7.31 (d, J = 7.5 Hz, 1H), 
7.22 (t, J = 7.7 Hz, 1H), 6.45 (d, J = 16.0 Hz, 1H), 2.15 (s, 3H), 
2.08 (s, 3H). 13C NMR (101 MHz, DMSO) δ 168.8, 167.7, 140.3, 
136.3, 135.9, 132.0, 131.7, 127.0, 124.2, 120.0, 22.5, 18.0. 

HRMS (ESI) m/z calcd for C12H14NO3 [M+H] + 220.0974; found 
220.0975. 

4.3.14 (E)-Methyl 3-(2-acetamido-3-methylphenyl)acrylate (5n) 

Following the general procedure B, N-(o-tolyl)acetamide (0.2 
mmol, 30 mg), methyl acrylate (0.6 mmol, 52 mg), Selectfluor 
(0.6 mmol, 212 mg), Pd(OAc)2 (10 mol%, 4.5 mg), TFA (10 
mmol, 740 µl) in DCE (1.0 mL) was stirred at room temperature 
for 8 h. The desired amide 5n (45.9 mg, 90%) was isolated as a 
white solid; The compound exists as a 70:30 mixture of amide 
rotamers. Signals corresponding to the major rotamer: 1H NMR 
(400 MHz, CDCl3) δ 7.80 (d, J = 16.0 Hz, 1H), 7.47 (d, J = 7.5 
Hz, 1H), 7.29-7.19 (m, 2H), 6.98 (s, 1H), 6.38 (d, J = 16.0 Hz, 
1H), 3.79 (s, 3H), 2.25 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 
167.0, 167.3, 140.7, 136.7, 134.4, 132.5, 132.3, 127.8, 124.6, 
119.7, 51.7, 23.2, 18.3. Representative signals corresponding to 
the minor rotamer: 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 
16.0 Hz, 1H), 7.53 (d, J = 7.5 Hz, 1H), 7.34-7.30 (m, 2H), 6.92 
(s, 1H), 6.44 (d, J = 16.0 Hz, 1H), 3.80 (d, J = 4.6 Hz, 3H), 2.31 
(s, 3H), 2.25 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 169.0, 
167.3, 139.7 , 132.7, 128.6, 125.2, 121.0, 51.7, 23.3, 20.4. HRMS 
(ESI) m/z calcd for C13H15NO3Na [M+Na]+ 256.0950; found 
256.0948. 

4.4. General Procedure C: Procedure for the decarboxylative 
acylation recations 

A solution of anilides (0.2 mmol), α-oxocarboxylic acids (1 
mmol), selectfluor (0.6 mmol), Pd(OAc)2 (10 mol%) in DCM 
(1.0 mL) was stirred at 70 oC. After the reaction was completed, 
the mixture was extracted with EtOAc (10 mL x 3). The organic 
phase was dried over Na2SO4. Then the solvent was removed 
under reduced pressure to provide the crude product. The 
purification was performed by flash column chromatography on 
silica gel. 

4.4.1 N-(2-Benzoylphenyl)acetamide (7a) 

Following the general procedure C, the reaction was stirred at 
70 oC for 4.5 h. The desired amide 7a (39 mg, 81%) was isolated 
as a white solid: Mp: 125-127 oC; 1H NMR (600 MHz, CDCl3) δ 
10.81 (s, 1H), 8.63 (d, J = 8.0 Hz, 1H), 7.70 (d, J = 8.0 Hz, 2H), 
7.62-7.58 (m, 1H), 7.58-7.54 (m, 2H), 7.49 (t, J = 8.0 Hz, 2H), 
7.08 (t, J = 8.0 Hz, 1H), 2.23 (s, 3H). 13C NMR (151 MHz, 
CDCl3) δ 200.0, 169.2, 140.5, 138.7, 134.3, 133.6, 132.5, 129.9, 
128.4, 123.3, 122.1, 121.5, 25.3. HRMS (ESI) m/z calcd for 
C15H13NO2 [M+Na]+ 262.0839; found 262.0840. 

4.4.2 N-(2-Benzoyl-4-methoxyphenyl)acetamide (7b) 

Following the general procedure C, the reaction was stirred at 
70 oC for 16 h. N-(2-Benzoyl-4-methoxyphenyl)acetamide 7b (36 
mg, 67%) was isolated as a white solid: Mp: 129-131 oC; 1H 
NMR (600 MHz, CDCl3) δ 10.30 (s, 1 H), 8.47 (d, J = 8.0 Hz, 
1H), 7.73 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 8.0 Hz, 1H), 7.49 (t, J = 
8.0 Hz, 2H), 7.13 (dd, J = 8.0, 3.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 
1H), 3.74 (s, 3H), 2.18 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 
199.0, 168.9, 154.2, 138.3, 133.4, 132.7, 130.0, 128.4, 125.2, 
123.5, 119.3, 118.2, 55.7, 25.0. HRMS (ESI) m/z calcd for 
C16H15NO3 [M+Na]+ 292.0944; found 292.0944. 

4.4.3 N-(2-Benzoyl-4-chlorophenyl)acetamide (7c) 

Following the general procedure C, the reaction was stirred at 
70 oC for 48 h. The desired amide 7c (43 mg, 78%) was isolated 
as a white solid: Mp: 115-117 oC; 1H NMR (600 MHz, CDCl3) δ 
10.61 (s, 1H), 8.61 (d, J = 8.5 Hz, 1H), 7.73-7.68 (m, 2H), 7.66-
7.61 (m, 1H), 7.55-7.48 (m, 4H), 2.22 (s, 3H). 13C NMR (151 
MHz, CDCl3) δ 198.4, 169.1, 138.9, 137.9, 133.9, 133.0, 132.6, 
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129.9, 128.6, 127.3, 124.6, 123.1, 25.2. HRMS (ESI) m/z calcd 
for C15H12

35ClNO2 [M+Na]+ 296.0449; found 296.0448. 

4.4.4 N-(2-(4-Chlorobenzoyl)phenyl)acetamide (7d) 

Following the general procedure C, the reaction was stirred at 
70 oC for 12 h. The desired amide 7d (38 mg, 70%) was isolated 
as a white solid: Mp: 125-127 oC; 1H NMR (600 MHz, CDCl3) δ 
10.69 (s, 1 H), 8.61 (d, J = 8.0 Hz, 1 H), 7.65 (d, J = 8.5 Hz, 2 
H), 7.60-7.55 (m, 1 H), 7.50 (dd, J = 8.0, 1.5 Hz, 1H), 7.47 (d, J 
= 8.5 Hz, 2 H), 7.12-7.07 (m, 1 H), 2.22 (s, 3 H). 13C NMR (151 
MHz, CDCl3) δ 198.3, 169.2, 140.5, 139.0, 136.9, 134.5, 133.1, 
131.3, 128.7, 123.1, 122.2, 121.7, 25.2. HRMS (ESI) m/z calcd 
for C15H12

35ClNO2 [M+Na]+ 296.0449; found 296.0449. 

4.4.5 N-(2-(4-Methoxybenzoyl)phenyl)acetamide (7e) 

Following the general procedure C, the reaction was stirred at 
70 oC for 16 h. The desired amide 7e (25 mg, 47%) was isolated 
as a white solid: Mp: 119-121 oC; 1H NMR (600 MHz, CDCl3) δ 
10.52 (s, 1 H), 8.56 (d, J = 8.5 Hz, 1 H), 7.74 (d, J =8.5, 2 H), 
7.55 (m, 2 H), 7.12-7.06 (m, 1 H), 6.97 (d, J =8.5, 2 H), 3.89 (s, 3 
H), 2.20 (s, 3 H). 13C NMR (151 MHz, CDCl3) δ 197.9, 169.0, 
163.5, 139.9, 133.5, 132.7, 132.6, 131.0, 124.29, 122.1, 121.7, 
113.7, 55.5, 25.2. HRMS (ESI) m/z calcd for C16H15NO3 
[M+Na]+ 292.0944; found 292.0944. 
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