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1. Experimental Section:

General Considerations. All products were prepared under argon atmosphere using standard 

Schlenk technique. 1H, 13C, and 19F data were recorded with Bruker Advance III (400/500 

MHz) spectrometers with tetramethylsilane as an internal standard. All chemical shifts (δ) are 

reported in ppm and coupling constants (J) in Hz. All chemical shifts are reported relative to 

tetramethylsilane and d-solvent peaks, respectively. Multiplicities are reported as follows: 

singlet (s), doublet (d), doublet of doublets (dd), triplet (t), quartet (q), and multiplet (m). 

Column chromatography was performed on silica gel 200300 mesh. Analytical thin-layer 

chromatography (TLC) was performed on pre-coated, glass-backed silica gel plates. 

Visualization of the developed chromatogram was performed by UV absorbance (254 nm). 

High-resolution mass spectrometry (HRMS) were done on an electrospray ionization (ESI) 

Fourier transform mass spectrometer (FTMS, Thermo QExactive Focus). X-ray diffraction 

(XRD) patterns were recorded on a Rigaku smartlab system at 45 kV and 200 mA with Cu-

Kα radiation. 2-Picolinamidederivatives were prepared following a literature procedure.[1] 

Unless otherwise noted below, all other compounds have been reported in the literature or are 

commercially available from Aldrich, Acros, Alfa Aesar, and Energy Chemical Company and 

used as received without any further purification.

2. Table S1. Optimization of the Reaction Conditions[a]

N
N
H

O

COOEt + Ph +

PA
N COOEt

1a 2a 3a 4a

t-BuCHO Ph
t-Bu

PA Catalyst (20 mol%)
Oxidant (2 equiv)
Solvent (1 mL)

Temp., 12 h

Entry Catalyst Oxidant Solvent T (oC) Yield (%)[b]

1 CuF2 DTBP Toluene 100 55

2 CuCl2 DTBP Toluene 100 41

3 CuBr2 DTBP Toluene 100 35

4 Cu(OTf)2 DTBP Toluene 100 0

5 Cu(acac)2 DTBP Toluene 100 43
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6 Cu(OAc)2 DTBP Toluene 100 27

7 CuSO4·5H2O DTBP Toluene 100 41

8 Cu2O DTBP Toluene 100 50

9 CuCl DTBP Toluene 100 46

10 CuBr DTBP Toluene 100 43

11 CuI DTBP Toluene 100 45

12 CuF2 DCP Toluene 100 40

13 CuF2 TBPB Toluene 100 22

14 CuF2 BPO Toluene 100 36

15 CuF2 TBHP Toluene 100 13

16 CuF2 DTBP o-Xylene 100 40

17 CuF2 DTBP m-Xylene 100 44

18 CuF2 DTBP p-Xylene 100 47

19 CuF2 DTBP Mesitylene 100 64

20 CuF2 DTBP 4-Chlorotoluene 100 73

21 CuF2 DTBP PhCF3 100 77

22 CuF2 DTBP CH3CN 100 30

23 CuF2 DTBP DCE 100 26

24 CuF2 DTBP 1,4-Dioxane 100 20

25 CuF2 DTBP DMF 100 0

26 CuF2 DTBP PhCF3 90 74

27 CuF2 DTBP PhCF3 110 81

28 CuF2 DTBP PhCF3 120 80

29 CuF2 DTBP PhCF3 110 72[c]

[a] Reaction conditions: 1a (0.2 mmol), 2a (0.4 mmol), 3a (0.6 mmol), catalyst (20 

mol%), oxidant (2 equiv) and in the solvent (1 mL) for 12 h under nitrogen 

atmosphere. DTBP = di-tert-butyl peroxide. DCP = Dicumyl peroxide. TBPB = tert-

Butyl peroxybenzoate. BPO = Benzoyl Peroxide. TBHP = tert-Butyl hydroperoxide. 

PA = 2-Pyridylacyl. [b] Isolated yields. [c] Under air.
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3. Synthetic Procedures

(a) General Procedure for the Copper-Catalyzed Preparation of 4, 5, 6, 7 and 8

N
N
H

O
R1

+ +

2 3

CuF2 (20 mol%)
DTBP (2 equiv)
PhCF3 (1 mL)
110 oC, 12 h

PA
N

R1

4, 5, 6, 8

R2

R3

PA

R3CHOR2

A mixture of substituted amides (1) (0.2 mmol, 1.0 equiv), alkynes (2) (0.4 mmol, 2 equiv), 

aldehydes (3) (0.6 mmol, 3.0 equiv), CuF2 (0.04 mmol, 20 mol%), and DTBP (0.4 mmol, 2 

equiv) were weighted in a Schlenk tube equipped with a stir bar. Dry PhCF3 (1 mL) was 

added and the mixture was stirred at 110 oC in a pre-heated oil bath for 12 h under N2 

atmosphere. Then, the mixture was cooled to room temperature and concentrated in vacuo and 

the resulting residue was purified by column chromatography on silica gel with 

EtOAc/petroleum ether.

7

N
NH2

O

+ +

1y
2 3a

CuF2 (40 mol%)
DTBP (4 equiv)
PhCF3 (1 mL)
110 oC, 12 h

PA
N

R2

t-Bu

PA

t-BuCHOR2 R2

t-Bu

A mixture of picolinamide (1y) (0.2 mmol, 1.0 equiv), alkynes (2) (0.8 mmol, 4 equiv), 

pivalaldehyde (3a) (1.2 mmol, 6.0 equiv), CuF2 (0.08 mmol, 40 mol%), and DTBP (0.8 mmol, 

4 equiv) were weighted in a Schlenk tube equipped with a stir bar. Dry PhCF3 (1 mL) was 

added and the mixture was stirred at 110 oC in a pre-heated oil bath for 12 h under N2 

atmosphere. Then, the mixture was cooled to room temperature and concentrated in vacuo and 

the resulting residue was purified by column chromatography on silica gel with 

EtOAc/petroleum ether.

(b) Gram-Scale Preparation of 4a

N
N
H

O

CO2Et
+Ph +

CuF2 (20 mol%)
DTBP (2 equiv)

1a (4 mmol)
2a 3a

4a, 1.128 g, 77%

t-BuCHO PhCF3 (15 mL)
110 oC, 12 h

N
N

O

Ph

CO2Et

t-Bu

A mixture of ethyl picolinoylglycinate (1a) (4 mmol, 1.0 equiv), phenylacetylene (2a) (8 
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mmol, 2 equiv), pivaldehyde (3a) (12 mmol, 3.0 equiv), CuF2 (20 mol%), and DTBP (2 equiv) 

were weighted in a Schlenk tube equipped with a stir bar. Dry PhCF3 (15 mL) was added and 

the mixture was stirred at 110 oC in a pre-heated oil bath for 12 h under N2 atmosphere. Then, 

the mixture was cooled to room temperature and concentrated in vacuo and the resulting 

residue was purified by flash column chromatography on silica gel with EtOAc/petroleum 

ether, the product 4a was affored as a yellow solid in 77% yield (1.128 g, 3.08 mmol).

(c) Derivatization Reaction of 4a for the Preparation of 9

m-CPBA (3 equiv)

DCM (2 mL)
r.t., 24 h

N
N

O

Ph

CO2Et

4a
(0.2 mmol) 9, 67%t-Bu

N
N

O

OPh

CO2Et

A mixture of ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-picolinoylglycinate (4a) 

(0.2 mmol, 1.0 equiv), and m-CPBA (3 equiv) were weighted in a Schlenk tube equipped with 

a stir bar. Dry DCM (2 mL) was added and the mixture was stirred at room temperature for 24 

h. Then, the mixture was cooled to room temperature and concentrated in vacuo and the 

resulting residue was purified by flash column chromatography on silica gel with 

EtOAc/petroleum ether, the product 9 was affored as a yellow solid in 67% yield (41.8 mg, 

0.134 mmol).

(d) Derivatization Reaction of 4a for the Preparation of 10

N
N

O

Ph

CO2Et

4a
(0.2 mmol)

t-Bu

N
N

O

Ph

CH2OH

10, 73% t-Bu

i) NaBH4 (5 equiv)
EtOH (2 mL), 0 oC, 1 h

ii) r.t., 3 h
then 80 oC, 12 h

A mixture of ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-picolinoylglycinate (4a) 

(0.2 mmol, 1.0 equiv), and NaBH4 (5 equiv) were weighted in a Schlenk tube equipped with a 

stir bar. Dry EtOH (2 mL) was added and the mixture was stirred at 0 oC for 1 h. Then, the 

mixture was stirred at room temperature for 3 h and refluxed at 80 oC for 12 h. The reaction 

was cooled to room temperature and concentrated in vacuo and the resulting residue was 

purified by flash column chromatography on silica gel with EtOAc/petroleum ether, the 

product 10 was affored as a yellow solid in 73% yield (47.3 mg, 0.146 mmol).
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4. X-ray Crystallography of 4t

Crystal preparation of compound 4t.

Compound 4t (25 mg) was dissolved in 5 mL of dichloromethane/n-hexane (v1/v2 = 1:1), and 

it was crystallized to give crystal as colorless prisms after the solvent was slowly volatilized 

in 4 days at room temperature (~ 25 °C).

CCDC-2432820 (4t), contain the supplementary crystallographic data. These data can be 

obtained free of charge from the Cambridge Crystallographic Data Centre 

(http://www.ccdc.cam.ac.uk/). Thermal ellipsoids are shown at the 30% level. Hydrogen 

atoms have been omitted for clarity. X-ray crystallographic data is available as Figure S1.

Figure S1. The molecular structure of 4t

Table S1. Crystal Data and Summary of X-ray Data Collection for 4t

Empirical formula                 C23H28N2O4
Formula weight                   396.47
Temperature/K                    273.15
Crystal system                    monoclinic
Space group                      P21/c
a/Å                             13.6859(18)
b/Å                                8.0281(10)
c/Å                                20.044(2)
α/                                  90
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β/                                  96.682(4)
γ/                                  90
Volume/Å3                        2187.3(5)
Z                                  4
ρcalcg/cm3                        1.204
μ/mm 1                            0.083
F(000)                             848.0
Crystal size/mm3                   0.1 × 0.1 × 0.1
Radiation                           MoKα (λ = 0.71076)
2Θ range for data collection/°       4.782 to 61.022
Index ranges                         19 ≤ h ≤ 13, -9 ≤ k ≤ 11, -28 ≤ l ≤ 28
Reflections collected                24913
Independent reflections             6645 [Rint = 0.0838, Rsigma = 0.0910]
Data/restraints/parameters           6645/0/267
Goodness-of-fit on F2               1.009
Final R indexes [I>=2σ (I)]          R1 = 0.0668, wR2 = 0.1497
Final R indexes [all data]            R1 = 0.1734, wR2 = 0.1983
Largest diff. peak/hole / e Å-3       0.19/-0.24

5. Mechanism Research

(a) The Effect of N-Protecting Groups

N
H

CO2Et
PG + Ph + Standard conditions

1 2a 3a 4

t-BuCHO

PG
N

Ph

CO2Et

t-Bu

PG =

N

O

4a, 81%

S
O

4a-7, n.d.

N

N
O

4a-1, 55%

N

O

4a-2, 78%

N

O

4a-3, 61%

O

N

O

4a-4, n.d.

N

O

4a-5, n.d.

O

4a-6, n.d.

A mixture of substituted amides (1) (0.2 mmol, 1.0 equiv), phenylacetylene (2a) (0.4 mmol, 

2 equiv), pivaldehyde (3a) (0.6 mmol, 3.0 equiv), CuF2 (20 mol%), and DTBP (2 equiv) were 

weighted in a Schlenk tube equipped with a stir bar. Dry PhCF3 (1 mL) was added and the 

mixture was stirred at 110 oC in a pre-heated oil bath for 12 h under N2 atmosphere. Then, the 
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mixture was cooled to room temperature and concentrated in vacuo and the resulting residue 

was purified by column chromatography on silica gel with EtOAc/petroleum ether.

(b) Intermolecular Competition Experiments

Standard conditions
2a (0.1 mmol)
3a (0.2 mmol)
5a:4a = 1.5:1

5a, R = Ph
4a, R = CH2CO2Et

R = Ph:CH2CO2Et
= 0.2 mmol:0.2 mmol

PA
N

R

Ph
t-Bu

N
N
H

O
R

PA

A mixture of N-phenylpicolinamide (39.6 mg, 0.2 mmol, 2.0 equiv), ethyl 

picolinoylglycinate (41.6 mg, 0.2 mmol, 2.0 equiv), phenylacetylene (2a) (10.2 mg, 0.1 mmol, 

1.0 equiv), pivaldehyde (3a) (17.2 mg, 0.2 mmol, 2.0 equiv), CuF2 (0.02 mmol, 20 mol%), 

and DTBP (0.2 mmol, 2 equiv) were weighted in a Schlenk tube equipped with a stir bar. Dry 

PhCF3 (1 mL) was added and the mixture was stirred at 110 oC in a pre-heated oil bath for 12 

h under N2 atmosphere. Then, the mixture was cooled to room temperature and concentrated 

in vacuo and the resulting residue was purified by flash column chromatography on silica gel 

with EtOAc/petroleum ether to give a mixture of products 5a and 4a at a ratio of 1.5:1.

1H NMR, CDCl3, 500 MHz

N
N

O
R

Ph
t-Bu

5a(R = Ph):4a(R = CH2CO2Et) = 1.5:1
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Standard conditions
2a (0.1 mmol)
3a (0.2 mmol)
4a:5j = 2:1

4a, R = CH2CO2Et
5j, R = Me

R = CH2CO2Et:Me
= 0.2 mmol:0.2 mmol

PA
N

R

Ph
t-Bu

N
N
H

O
R

PA

A mixture of ethyl picolinoylglycinate (41.6 mg, 0.2 mmol, 2.0 equiv), N- 

methylpicolinamide (27.2 mg, 0.2 mmol, 2.0 equiv), phenylacetylene (2a) (10.2 mg, 0.1 

mmol, 1.0 equiv), pivaldehyde (3a) (17.2 mg, 0.2 mmol, 2.0 equiv), CuF2 (0.01 mmol, 20 

mol%), and DTBP (0.2 mmol, 2 equiv) were weighted in a Schlenk tube equipped with a stir 

bar. Dry PhCF3 (1 mL) was added and the mixture was stirred at 110 oC in a pre-heated oil 

bath for 12 h under N2 atmosphere. Then, the mixture was cooled to room temperature and 

concentrated in vacuo and the resulting residue was purified by flash column chromatography 

on silica gel with EtOAc/petroleum ether to give a mixture of products 4a and 5j at a ratio of 

2:1.

1H NMR, CDCl3, 500 MHz

N
N

O
R

Ph
t-Bu

4a(R = CH2CO2Et):5j(R = Me) = 2:1
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Standard conditions
1a (0.1 mmol)
3a (0.2 mmol)
4n:4h = 1.2:1

4n, R = CO2Me
4h, R = OMe

R = OMe:CO2Me
= 0.2 mmol:0.2 mmol

R

PA
N

t-Bu

COOEt

R

A mixture of ethyl picolinoylglycinate (1a) (20.8 mg, 0.1 mmol, 1.0 equiv), 1-ethynyl-4-

methoxybenzene (26.4 mg, 0.2 mmol, 2.0 equiv), methyl 4-ethynylbenzoate (32.0 mg, 0.2 

mmol, 2.0 equiv), pivaldehyde (3a) (17.2 mg, 0.2 mmol, 2.0 equiv), CuF2 (0.01 mmol, 20 

mol%), and DTBP (0.2 mmol, 2 equiv) were weighted in a Schlenk tube equipped with a stir 

bar. Dry PhCF3 (1 mL) was added and the mixture was stirred at 110 oC in a pre-heated oil 

bath for 12 h under N2 atmosphere. Then, the mixture was cooled to room temperature and 

concentrated in vacuo and the resulting residue was purified by flash column chromatography 

on silica gel with EtOAc/petroleum ether to give a mixture of products 4n and 4h at a ratio of 

1.2:1.

(c) Deuterium-Labeling Experiments

1H NMR, CDCl3, 500 MHz
4n(R = CO2Me): 4h(R = OMe) = 1.2:1

PA
N

t-Bu

COOEt

R
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4a-d:4a = 22:78

N
N

O

Ph

CO2Et

t-Bu

D/H
Standard conditions

2a-d
(2 equiv)

Ph DN
N
H

O

CO2Et +

1a (0.2 mmol)

3a
(3 equiv)

t-BuCHO

A mixture of ethyl picolinoylglycinate (1a) (0.2 mmol, 1.0 equiv), (ethynyl-d)benzene (2a-

d) (0.4 mmol, 2 equiv), pivaldehyde (3a) (0.6 mmol, 3.0 equiv), CuF2 (20 mol%), and DTBP 

(2 equiv) were weighted in a Schlenk tube equipped with a stir bar. Dry PhCF3 (1 mL) was 

added and the mixture was stirred at 110 oC in a pre-heated oil bath for 12 h under N2 

atmosphere. Then, the mixture was cooled to room temperature and concentrated in vacuo and 

the resulting residue was purified by flash column chromatography on silica gel with 

EtOAc/petroleum ether to give products 4a-d and 4a. The ratio of 4a-d and 4a was 22:78 

according to the 1H NMR.

4a-d:4a = 22:78
1H NMR, CDCl3, 500 MHz

N
N

O

Ph

CO2Et
D/H

t-Bu
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N
N
H

O

CO2Et
+

1a (0.2 mmol)
2a

(2 equiv)
3a

(3 equiv)
4a-d:4a = 85:15

t-BuCHO N
N

O

Ph

CO2Et

t-Bu

Standard conditions
D2O (0.2 mL)

D/HPh

A mixture of ethyl picolinoylglycinate (1a) (0.2 mmol, 1.0 equiv), phenylacetylene (2a) 

(0.4 mmol, 2 equiv), pivaldehyde (3a) (0.6 mmol, 3.0 equiv), CuF2 (20 mol%), and DTBP (2 

equiv) and D2O (0.2 mL) were weighted in a Schlenk tube equipped with a stir bar. Dry 

PhCF3 (1 mL) was added and the mixture was stirred at 110 oC in a pre-heated oil bath for 12 

h under N2 atmosphere. Then, the mixture was cooled to room temperature and concentrated 

in vacuo and the resulting residue was purified by flash column chromatography on silica gel 

with EtOAc/petroleum ether to give products 4a-d and 4a. The ratio of 4a-d and 4a was 85:15 

according to the 1H NMR.

(d) Radical Scavenger Experiments

4a-d:4a = 85:15
1H NMR, CDCl3, 500 MHz

N
N

O

Ph

CO2Et

t-Bu

D/H
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Additive:
No, 81% yield of 4a
TEMPO (2 equiv), 0% yield of 4a
BHT (2 equiv), 6% yield of 4a
1,1-DPE (2 equiv), 30% yield of 4a

N
N
H

O

CO2Et
+ Ph +

1a
(0.2 mmol)

2a
(2 equiv)

3a
(3 equiv) 4a

t-BuCHO N
N

O

Ph

CO2Et

t-Bu

Standard conditions
additive

Ph
t-Bu

Ph

Ph

Ph

O
t-But-Bu

t-Bu

O

t-Bu

N
t-Bu

Ph

Ph

t-Bu

O
t-But-Bu

Detected by HRMS:
calculated for C13H28NO

[M+H]+ 214.21654
found: 214.21613

Detected by HRMS:
calculated for C19H32NaO

[M+Na]+ 299.23454
found: 299.23410

Detected by HRMS:
calculated for C18H21

[M+H]+ 237.16378
found: 237.16321

Detected by HRMS:
calculated for C27H38NaO

[M+Na]+ 401.28149
found: 401.28116

Detected by HRMS:
calculated for C26H27

[M+H]+ 339.21073
found: 339.21017

A mixture of ethyl picolinoylglycinate (1a) (0.2 mmol, 1.0 equiv), phenylacetylene (2a) 

(0.4 mmol, 2 equiv), pivaldehyde (3a) (0.6 mmol, 3.0 equiv), CuF2 (20 mol%), and DTBP (2 

equiv) and additive (0.4 mmol, 2.0 equiv) were weighted in a Schlenk tube equipped with a 

stir bar. Dry PhCF3 (1 mL) was added and the mixture was stirred at 110 oC in a pre-heated 

oil bath for 12 h under N2 atmosphere. Then, the mixture was cooled to room temperature and 

quenched with brine, the aqueous phase was extracted with EtOAc. The crude mixture was 

firstly analyzed by HRMS (High Resolution Mass Spectrometry).Then the solvent was 

concentrated in vacuo and the resulting residue was purified by flash column chromatography 

on silica gel with EtOAc/petroleum ether to give product 4a.
YKL-41123-1 #99 RT: 0.44 AV: 1 NL: 6.73E7
T: FTMS + p ESI Full ms [100.0000-1200.0000]

212.5 213.0 213.5 214.0 214.5 215.0 215.5 216.0 216.5 217.0 217.5
m/z
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e 
A
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214.21613

216.03145

215.21957

217.05185

214.03627 215.02367

O

t-Bu

N

Detected by HRMS:
calculated for C13H28NO

[M+H]+ 214.21654
found: 214.21613
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YKL-41123-2 #195 RT: 0.87 AV: 1 NL: 7.11E6
T: FTMS + p ESI Full ms [100.0000-1200.0000]

296.5 297.0 297.5 298.0 298.5 299.0 299.5 300.0 300.5 301.0 301.5 302.0 302.5
m/z

0

5

10
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25

30

35

40

45

50

55

60

65

70
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80

85

90

95

100
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301.14008

299.23410

300.23645
302.14380

298.22171

YKL-41123-2 #54 RT: 0.24 AV: 1 NL: 4.47E5
T: FTMS + p ESI Full ms [100.0000-1200.0000]

400.6 400.8 401.0 401.2 401.4 401.6 401.8 402.0 402.2 402.4 402.6
m/z
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401.28116

402.10272

402.28436

t-Bu

O
t-But-Bu

Detected by HRMS:
calculated for C19H32NaO

[M+Na]+ 299.23454
found: 299.23410

Ph

O
t-But-Bu

t-Bu

Detected by HRMS:
calculated for C27H38NaO

[M+Na]+ 401.28149
found: 401.28116
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YKL-41123-3 #108 RT: 0.48 AV: 1 NL: 2.29E6
T: FTMS + p ESI Full ms [100.0000-1200.0000]

235.6 235.8 236.0 236.2 236.4 236.6 236.8 237.0 237.2 237.4 237.6 237.8 238.0 238.2 238.4 238.6 238.8 239.0
m/z
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237.16321

238.04865
237.05157

YKL-41123-3 #136 RT: 0.61 AV: 1 NL: 1.31E6
T: FTMS + p ESI Full ms [100.0000-1200.0000]

336.5 337.0 337.5 338.0 338.5 339.0 339.5 340.0 340.5 341.0 341.5 342.0 342.5
m/z
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339.21017

337.17709

6. Characterization of Products 4, 5, 6, 7, 8, 9and 10

ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-picolinoylglycinate 

(4a)

t-Bu

Ph

Ph

Detected by HRMS:
calculated for C18H21

[M+H]+ 237.16378
found: 237.16321

Ph
t-Bu

Ph

Ph

Detected by HRMS:
calculated for C26H27

[M+H]+ 339.21073
found: 339.21017

N

Ph
t-Bu

CO2EtO

N
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The title compound was isolated by column chromatography (eluent: EtOAc/petroleum ether 

= 1/3) as a yellow solid in 81% yield (59.4 mg, 0.162 mmol). Mp: 49 – 50 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.50 (d, J = 4.7 Hz, 1H), 7.68 – 7.67 (m, 2H), 7.66 – 7.64 (m, 2H), 

7.29 ‒ 7.27 (m, 3H), 7.22 ‒ 7.19 (m, 1H), 5.20 (s, 1H), 4.10 (q, J = 7.1 Hz, 2H), 3.96 (s, 2H), 

1.17 (t, J = 7.2 Hz, 3H), 0.46 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 168.6, 154.8, 

147.9, 141.2, 137.0, 136.4, 135.8, 131.1, 128.6, 127.7, 124.0, 124.0, 60.8, 47.1, 32.3, 30.2, 

14.1. HRMS (ESI): Calcd for C22H27N2O3 [M+H]+ 367.2016, found: 367.2019.

ethyl (E)-N-(3,3-dimethyl-1-(p-tolyl)but-1-en-1-yl)-N- 

picolinoylglycinate(4b)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 78% yield (59.4 

mg, 0.156 mmol). Mp: 50 – 51 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.56 (d, J = 3.6 Hz, 1H), 7.74 (d, J = 3.6 Hz, 2H), 7.58 (d, J = 7.8 Hz, 2H), 7.29 – 7.25 (m, 

1H), 7.15 (d, J = 7.7 Hz, 2H), 5.23 (s, 1H), 4.17 (q, J = 7.2 Hz, 2H), 4.01 (s, 2H), 2.36 (s, 3H), 

1.25 (t, J = 7.1 Hz, 3H), 0.53 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 168.7, 154.9, 

147.9, 140.9, 138.5, 137.1, 136.4, 132.8, 131.0, 128.5, 124.0, 124.0, 60.8, 47.2, 32.3, 30.3, 

21.3, 14.1. HRMS (ESI): Calcd for C23H28N2NaO3 [M+Na]+ 403.1992, found: 403.1997.

ethyl (E)-N-(1-(4-ethylphenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4c)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 75% yield (59.2 

mg, 0.150 mmol). Mp: 53 – 54 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.57 (d, J = 3.6 Hz, 1H), 7.74 (d, J = 4.1 Hz, 2H), 7.60 (d, J = 8.0 Hz, 2H), 7.29 – 7.26 (m, 

1H), 7.18 (d, J = 7.9 Hz, 2H), 5.24 (s, 1H), 4.18 (q, J = 7.1 Hz, 2H), 4.02 (s, 2H), 2.67 (q, J = 

7.6 Hz, 2H), 1.27 ‒ 1.24 (m, 6H), 0.53 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.5, 168.8, 

155.0, 147.9, 144.8, 140.96, 137.1, 136.4, 133.0, 131.0, 127.2, 124.0, 124.0, 60.9, 47.2, 32.4, 

30.3, 28.6, 15.4, 14.2. HRMS (ESI): Calcd for C24H31N2O3 [M+H]+ 395.2329, found: 395.2331.
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ethyl (E)-N-(3,3-dimethyl-1-(4-propylphenyl)but-1-en-1-yl)-N-

picolinoylglycinate (4d)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 72% 

yield (58.8 mg, 0.144 mmol). Mp: 59 – 60 °C. 1H NMR (CDCl3, 

500 MHz): δ 8.58 (d, J = 1.9 Hz, 1H), 7.74 ‒ 7.74 (m, 2H), 7.59 (d, J = 7.9 Hz, 2H), 7.28 ‒ 

7.26 (m, 1H), 7.15 (d, J = 7.8 Hz, 2H), 5.24 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 4.03 (s, 2H), 

2.60 (t, J = 7.6 Hz, 2H), 1.71 – 1.61 (m, 2H), 1.25 (t, J = 7.1 Hz, 3H), 0.94 (t, J = 7.3 Hz, 3H), 

0.53 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 168.8, 154.9, 147.9, 143.2, 140.9, 137.1, 

136.4, 133.0, 130.9, 127.8, 124.0, 60.9, 47.2, 37.8, 32.3, 30.2, 24.3, 14.1, 13.7. HRMS (ESI): 

Calcd for C25H32N2NaO3 [M+Na]+ 431.2305, found: 431.2308.

ethyl (E)-N-(1-(4-isopropylphenyl)-3,3-dimethylbut-1-en-1-yl)-

N-picolinoylglycinate (4e)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 70% yield (57.2 

mg, 0.140 mmol). Mp: 62 – 63 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.56 (d, J = 4.6 Hz, 1H), 7.73 (d, J = 4.4 Hz, 2H), 7.60 (d, J = 7.9 Hz, 2H), 7.29 – 7.25 (m, 

1H), 7.19 (d, J = 7.8 Hz, 2H), 5.24 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 4.02 (s, 2H), 2.94 ‒ 2089 

(m, 1H), 1.25 (t, J = 8.1 Hz, 9H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 168.8, 

154.9, 149.4, 147.9, 140.9, 137.1, 136.4, 133.0, 131.0, 125.8, 124.0, 124.0, 60.8, 47.2, 33.8, 

32.3, 30.3, 23.9, 14.1. HRMS (ESI): Calcd for C25H32N2NaO3 [M+Na]+ 431.2305, found: 

431.2309.

ethyl (E)-N-(1-(4-butylphenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4f)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 74% 
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yield (62.5 mg, 0.148 mmol). Mp: 66 – 67 °C. 1H NMR (CDCl3, 500 MHz): δ 8.56 (d, J = 

4.7 Hz, 1H), 7.74 (d, J = 4.1 Hz, 2H), 7.59 (d, J = 7.9 Hz, 2H), 7.28 ‒ 7.25 (m, 1H), 7.15 (d, J 

= 7.7 Hz, 2H), 5.23 (s, 1H), 4.21 – 4.14 (m, 2H), 4.02 (s, 2H), 2.62 (t, J = 7.7 Hz, 2H), 1.65 – 

1.57 (m, 2H), 1.39 ‒ 1.32 (m, 2H), 1.25 (t, J = 7.1 Hz, 3H), 0.93 (t, J = 7.3 Hz, 3H), 0.52 (s, 

9H). 13C NMR (CDCl3, 125 MHz): δ 169.5, 168.8, 154.9, 147.9, 143.5, 140.9, 137.1, 136.4, 

132.9, 130.9, 127.8, 124.0, 124.0, 60.8, 47.2, 35.4, 33.4, 32.3, 30.3, 22.3, 14.1, 13.9. HRMS 

(ESI): Calcd for C26H34N2NaO3 [M+Na]+ 445.2462, found: 445.2458.

ethyl (E)-N-(1-(4-(tert-butyl)phenyl)-3,3-dimethylbut-1-en-1-

yl)-N-picolinoylglycinate (4g)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 68% 

yield (57.5 mg, 0.136 mmol). Mp: 73 – 74 °C. 1H NMR (CDCl3, 

500 MHz): δ 8.57 (d, J = 4.2 Hz, 1H), 7.74 (d, J = 4.4 Hz, 2H), 7.61 (d, J = 8.2 Hz, 2H), 7.36 

(d, J = 8.2 Hz, 2H), 7.29 – 7.26 (m, 1H), 5.26 (s, 1H), 4.18 (q, J = 7.1 Hz, 2H), 4.04 (s, 2H), 

1.34 (s, 9H), 1.26 (t, J = 7.1 Hz, 3H), 0.54 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 

168.8, 155.0, 151.7, 147.9, 141.0, 137.1, 136.3, 132.7, 130.7, 124.6, 124.0, 123.9, 60.8, 47.2, 

34.6, 32.3, 31.3, 30.3, 14.1. HRMS (ESI): Calcd for C26H34N2NaO3 [M+Na]+ 445.2462, found: 

445.2465.

ethyl (E)-N-(1-(4-methoxyphenyl)-3,3-dimethylbut-1-en-1-yl)-

N-picolinoylglycinate (4h)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 76% 

yield (60.3 mg, 0.152 mmol). Mp: 71 – 72 °C. 1H NMR (CDCl3, 

500 MHz): δ 8.52 (d, J = 3.7 Hz, 1H), 7.70 (d, J = 3.2 Hz, 2H), 7.60 (d, J = 8.5 Hz, 2H), 7.25 

‒ 7.22 (m, 1H), 6.88 – 6.83 (m, 2H), 5.18 (s, 1H), 4.17 – 4.10 (m, 2H), 4.00 (s, 2H), 3.78 (s, 

3H), 1.21 (t, J = 7.1 Hz, 3H), 0.50 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 168.6, 
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159.8, 154.8, 147.8, 140.6, 136.8, 136.3, 132.2, 127.9, 123.9, 113.0, 60.7, 55.1, 47.1, 32.3, 

30.2, 14.0. HRMS (ESI): Calcd for C23H28N2NaO4 [M+Na]+ 419.1941, found: 419.1938.

ethyl (E)-N-(1-([1,1'-biphenyl]-4-yl)-3,3-dimethylbut-1-en-1-yl)-

N-picolinoylglycinate (4i)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 77% yield (68.2 

mg, 0.154 mmol). Mp: 96 – 97 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.59 ‒ 8.59 (m, 1H), 7.84 – 7.73 (m, 4H), 7.65 ‒ 7.60 (m, 4H), 7.45 (t, J = 7.6 Hz, 2H), 7.35 (t, 

J = 7.3 Hz, 1H), 7.29 ‒ 7.26 (m, 1H), 5.32 (s, 1H), 4.19 (q, J = 7.1 Hz, 2H), 4.09 (s, 2H), 1.26 

(t, J = 7.1 Hz, 3H), 0.59 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.5, 168.8, 154.9, 148.0, 

141.5, 141.4, 140.6, 136.9, 136.5, 134.9, 131.6, 128.9, 128.7, 127.5, 127.1, 126.5, 124.2, 61.0, 

47.4, 32.5, 30.4, 14.2. HRMS (ESI): Calcd for C28H30N2NaO3 [M+Na]+ 465.2149, found: 

465.2151.

ethyl (E)-N-(1-(4-fluorophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4j)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 82% yield (63.1 

mg, 0.164 mmol). Mp: 45 – 46 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.54 (d, J = 3.4 Hz, 1H), 7.74 (d, J = 3.3 Hz, 4H), 7.28 ‒ 7.26 (m, 1H), 7.03 (t, J = 8.1 Hz, 

2H), 5.25 (s, 1H), 4.16 (q, J = 5.8 Hz, 2H), 4.00 (s, 2H), 1.23 (t, J = 5.9 Hz, 3H), 0.51 (s, 9H). 
13C NMR (CDCl3, 125 MHz): δ 169.3, 168.5, 162.8 (d, J = 248.2 Hz), 154.5, 147.7, 141.4, 

136.5, 136.0, 132.9 (d, J = 8.1 Hz), 131.7 (d, J = 3.4 Hz), 124.1, 114.7 (d, J = 21.3 Hz), 60.8, 

47.1, 32.3, 30.1, 14.0. 19F NMR (CDCl3, 471 MHz): δ -112.6. HRMS (ESI): Calcd for 

C22H25FN2NaO3 [M+Na]+ 407.1741, found: 407.1745.

N

t-Bu

CO2EtO

N

Ph

N

t-Bu

CO2EtO

N

F



S21

ethyl (E)-N-(1-(4-chlorophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4k)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 84% yield (67.4 

mg, 0.168 mmol). Mp: 44 – 45 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.54 (d, J = 4.3 Hz, 1H), 7.75 (d, J = 3.8 Hz, 2H), 7.70 (d, J = 8.1 Hz, 2H), 7.33 (d, J = 8.3 Hz, 

2H), 7.29 ‒ 7.27 (m, 1H), 5.27 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 3.99 (s, 2H), 1.25 (t, J = 7.1 

Hz, 3H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 168.5, 154.5, 147.8, 141.8, 

136.6, 136.0, 134.6, 134.4, 132.5, 128.0, 124.2, 61.0, 47.2, 32.4, 30.2, 14.1. HRMS (ESI): 

Calcd for C22H25ClN2NaO3 [M+Na]+ 423.1446, found: 423.1449.

ethyl (E)-N-(1-(4-bromophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4l)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 80% yield (71.3 

mg, 0.160 mmol). Mp: 35 – 36 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.53 (d, J = 4.5 Hz, 1H), 7.75 (d, J = 4.9 Hz, 2H), 7.64 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.4 Hz, 

2H), 7.29 ‒ 7.27 (m, 1H), 5.27 (d, J = 1.3 Hz, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.99 (s, 2H), 1.24 

(t, J = 7.1 Hz, 3H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 168.5, 154.5, 147.8, 

141.8, 136.6, 136.0, 134.9, 132.8, 131.0, 124.2, 122.9, 61.0, 47.2, 32.4, 30.2, 14.1. HRMS 

(ESI): Calcd for C22H25BrN2NaO3 [M+Na]+ 467.0941 and 469.0920, found: 467.0943 and 

469.0920.

ethyl (E)-N-(3,3-dimethyl-1-(4-(trifluoromethyl)phenyl)but-1-

en-1-yl)-N-picolinoylglycinate (4m)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 77% 

yield (66.9 mg, 0.154 mmol). Mp: 35 – 36 °C. 1H NMR (CDCl3, 

500 MHz): δ 8.55 (d, J = 4.5 Hz, 1H), 7.91 (d, J = 8.0 Hz, 2H), 7.81 ‒ 7.75 (m, 2H), 7.62 (d, 
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J = 8.0 Hz, 2H), 7.31 ‒ 7.29 (m, 1H), 5.34 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 3.99 (s, 2H), 1.24 

(t, J = 7.1 Hz, 3H), 0.53 (s, 9H).13C NMR (CDCl3, 125 MHz): δ 169.3, 168.4, 154.3, 147.8, 

142.5, 139.8, 136.7, 135.8, 131.6, 130.6 (d, J = 32.5 Hz), 124.7 (d, J = 3.6 Hz), 124.4, 124.0 

(d, J = 271.9 Hz), 61.0, 47.2, 32.5, 30.2, 14.1. 19F NMR (CDCl3, 471 MHz): δ -62.6. HRMS 

(ESI): Calcd for C23H25F3N2NaO3 [M+Na]+ 457.1710, found: 457.1714.

methyl (E)-4-(1-(N-(2-ethoxy-2-oxoethyl)picolinamido)-3,3-

dimethylbut-1-en-1-yl)benzoate (4n)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 81% 

yield 68.8 mg, 0.162 mmol). Mp: 65 – 66 °C. 1H NMR (CDCl3, 

400 MHz): δ 8.53 (d, J = 3.9 Hz, 1H), 8.00 (d, J = 7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.74 

‒ 7.74 (m, 2H), 7.29 – 7.24 (m, 1H), 5.29 (s, 1H), 4.13 (q, J = 7.0 Hz, 2H), 3.96 (s, 2H), 3.89 

(s, 3H), 1.21 (t, J = 7.1 Hz, 3H), 0.49 (s, 9H). 13C NMR (CDCl3, 100 MHz): δ 169.3, 168.4, 

166.7, 154.3, 147.8, 142.2, 140.7, 136.5, 136.1, 131.2, 130.2, 128.9, 124.2, 60.9, 52.1, 47.2, 

32.4, 30.1, 14.0. HRMS (ESI): Calcd for C24H28N2NaO5 [M+Na]+ 447.1890, found: 447.1894.

ethyl (E)-N-(1-(4-cyanophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4o)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 76% yield (59.5 

mg, 0.152 mmol). Mp: 88 – 89 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.52 (d, J = 4.5 Hz, 1H), 7.91 (d, J = 8.1 Hz, 2H), 7.76 (d, J = 4.2 Hz, 2H), 7.64 (d, J = 8.1 Hz, 

2H), 7.30 ‒ 7.27 (m, 1H), 5.33 (s, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.94 (s, 2H), 1.22 (t, J = 7.1 

Hz, 3H), 0.50 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.2, 168.2, 153.9, 147.6, 142.9, 

140.9, 136.7, 135.4, 131.9, 131.5, 124.4, 124.4, 118.5, 112.3, 61.0, 47.2, 32.4, 30.1, 14.0. 

HRMS (ESI): Calcd for C23H25N3NaO3 [M+Na]+ 414.1788, found: 414.1791.
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ethyl (E)-N-(3,3-dimethyl-1-(o-tolyl)but-1-en-1-yl)-N-

picolinoylglycinate

 (4p)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 53% yield (40.3 mg, 

0.106 mmol). Mp: 50 – 51 °C. 1H NMR (CDCl3, 500 MHz): δ 8.60 ‒ 8.60 (m, 1H), 8.16 (d, J 

= 6.3 Hz, 1H), 7.76 (d, J = 4.1 Hz, 2H), 7.30 ‒ 7.27 (m, 1H), 7.24 – 7.18 (m, 2H), 7.15 (d, J = 

7.2 Hz, 1H), 5.24 (s, 1H), 4.32 (d, J = 17.2 Hz, 1H), 4.19 (d, J = 6.5 Hz, 2H), 3.67 (d, J = 17.1 

Hz, 1H), 2.29 (s, 3H), 1.25 (t, J = 6.6 Hz, 3H), 0.44 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 

169.5, 169.0, 155.2, 147.8, 140.8, 137.6, 136.6, 135.0, 132.8, 131.3, 129.5, 128.4, 125.6, 

124.3, 124.0, 60.9, 46.2, 32.8, 29.1, 19.6, 14.1. HRMS (ESI): Calcd for C23H28N2NaO3 

[M+Na]+ 403.1992, found: 403.1996.

ethyl (E)-N-(1-(2-methoxyphenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4q)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 57% yield (45.2 mg, 

0.114 mmol). Mp: 93 – 94 °C. 1H NMR (CDCl3, 400 MHz): δ 8.61 (d, J 

= 4.3 Hz, 1H), 7.93 (d, J = 7.4 Hz, 1H), 7.73 (s, 2H), 7.31 ‒ 7.28 (m, 2H), 6.95 (t, J = 7.4 Hz, 

1H), 6.83 (d, J = 8.3 Hz, 1H), 5.32 (s, 1H), 4.37 (s, 1H), 4.16 (q, J = 6.6 Hz, 2H), 3.93 (s, 1H), 

3.75 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H), 0.49 (s, 9H). 13C NMR (CDCl3, 100 MHz): δ 169.2, 

168.8, 157.5, 155.2, 148.0, 142.6, 136.2, 132.3, 130.5, 129.8, 124.5, 123.8, 120.2, 109.8, 60.6, 

54.7, 46.8, 32.4, 29.1, 14.1. HRMS (ESI): Calcd for C23H28N2NaO4 [M+Na]+ 419.1941, found: 

419.1939.

ethyl (E)-N-(1-(2-chlorophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4r)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 65% yield (52.1 mg, 
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0.130 mmol). Mp: 82 – 83 °C. 1H NMR (CDCl3, 400 MHz): δ 8.61 (d, J = 4.6 Hz, 1H), 8.49 

(d, J = 7.5 Hz, 1H), 7.78 ‒ 7.77 (m, 2H), 7.38 – 7.28 (m, 4H), 5.32 (s, 1H), 4.41 (d, J = 17.2 

Hz, 1H), 4.23 – 4.16 (m, 2H), 3.80 (d, J = 17.2 Hz, 1H), 1.26 (t, J = 7.1 Hz, 3H), 0.49 (s, 9H). 
13C NMR (CDCl3, 100 MHz): δ 169.3, 168.6, 154.8, 147.7, 143.3, 136.7, 135.2, 134.9, 133.2, 

130.2, 129.8, 128.8, 126.8, 124.4, 124.2, 60.8, 46.3, 33.0, 28.7, 14.1. HRMS (ESI): Calcd for 

C22H25ClN2NaO3 [M+Na]+ 423.1446, found: 423.1449.

ethyl (E)-N-(3,3-dimethyl-1-(m-tolyl)but-1-en-1-yl)-N-

picolinoylglycinate (4s)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 71% yield (54.0 mg, 

0.142 mmol). Mp: 60 – 61 °C. 1H NMR (CDCl3, 400 MHz): δ 8.61 (d, J 

= 4.7 Hz, 1H), 7.78 ‒ 7.78 (m, 2H), 7.56 ‒ 7.74 (m, 2H), 7.34 – 7.26 (m, 2H), 7.19 (d, J = 7.5 

Hz, 1H), 5.29 (s, 1H), 4.22 (q, J = 7.1 Hz, 2H), 4.07 (s, 2H), 2.41 (s, 3H), 1.30 (t, J = 7.1 Hz, 

3H), 0.58 (s, 9H). 13C NMR (CDCl3, 100 MHz): δ 169.4, 168.7, 154.8, 147.9, 140.9, 137.2, 

137.1, 136.3, 135.6, 131.6, 129.3, 128.1, 127.6, 124.0, 60.8, 47.1, 32.3, 30.2, 21.4, 14.1. 

HRMS (ESI): Calcd for C23H28N2NaO3 [M+Na]+ 403.1992, found: 403.1995.

ethyl (E)-N-(1-(3-methoxyphenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4t)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 74% yield (58.7 mg, 

0.148 mmol). Mp: 78 – 79 °C. 1H NMR (CDCl3, 400 MHz): δ 8.57 (d, J 

= 4.7 Hz, 1H), 7.77 ‒ 7.75 (m, 2H), 7.50 (s, 1H), 7.30 – 7.20 (m, 3H), 6.91 (dd, J = 7.3, 3.0 

Hz, 1H), 5.27 (s, 1H), 4.23 – 4.16 (m, 2H), 4.05 (s, 2H), 3.84 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H), 

0.55 (s, 9H). 13C NMR (CDCl3, 100 MHz): δ 169.3, 168.6, 159.0, 154.7, 147.8, 141.1, 137.1, 

136.7, 136.4, 128.5, 124.0, 123.7, 116.2, 114.3, 60.8, 55.1, 47.0, 32.3, 30.1, 14.0. HRMS 

(ESI): Calcd for C23H28N2NaO4 [M+Na]+ 419.1941, found: 419.1945.
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ethyl (E)-N-(1-(3-chlorophenyl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4u)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 80% yield (64.1 mg, 

0.160 mmol). Mp: 80 – 81 °C. 1H NMR (CDCl3, 400 MHz): δ 8.56 (d, J 

= 4.6 Hz, 1H), 7.82 (s, 1H), 7.76 ‒ 7.75 (m, 2H), 7.60 (d, J = 7.3 Hz, 1H), 7.34 ‒ 7.27 (m, 3H), 

5.28 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 4.00 (s, 2H), 1.25 (t, J = 7.1 Hz, 3H), 0.53 (s, 9H). 13C 

NMR (CDCl3, 100 MHz): δ 169.3, 168.5, 154.3, 147.8, 142.0, 137.8, 136.6, 135.8, 133.7, 

131.1, 129.4, 129.0, 128.8, 124.3, 124.2, 61.0, 47.2, 32.4, 30.2, 14.1. HRMS (ESI): Calcd for 

C22H25ClN2NaO3 [M+Na]+ 423.1446, found: 423.1449.

ethyl (E)-N-(1-(3,5-dimethoxyphenyl)-3,3-dimethylbut-1-en-1-

yl)-N-picolinoylglycinate (4v)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 27% 

yield (23.1mg, 0.054 mmol). Mp: 54 – 55 °C. 1H NMR (CDCl3, 

400 MHz): δ 8.55 (d, J = 4.5 Hz, 1H), 7.75 (d, J = 4.0 Hz, 2H), 7.29 ‒ 7.26 (m, 1H), 6.97 (s, 

2H), 6.46 (s, 1H), 5.23 (s, 1H), 4.18 (q, J = 7.1 Hz, 2H), 4.05 (s, 2H), 3.81 (s, 6H), 1.26 (t, J = 

7.1 Hz, 3H), 0.56 (s, 9H). 13C NMR (CDCl3, 100 MHz): δ 169.3, 168.7, 160.0, 154.7, 147.7, 

141.2, 137.7, 136.7, 136.4, 124.1, 109.3, 109.1, 100.5, 60.8, 55.2, 47.1, 32.3, 30.1, 14.0. 

HRMS (ESI): Calcd for C24H30N2NaO5 [M+Na]+ 449.2047, found: 449.2051.

ethyl (E)-N-(3,3-dimethyl-1-(thiophen-3-yl)but-1-en-1-yl)-N-

picolinoylglycinate (4w)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 71% yield (52.9 mg, 

0.142 mmol). Mp: 75 – 76 °C. 1H NMR (CDCl3, 500 MHz): δ 8.54 (d, J = 3.5 Hz, 1H), 7.70 

(d, J = 6.6 Hz, 2H), 7.51 (s, 1H), 7.45 (d, J = 4.7 Hz, 1H), 7.29 – 7.24 (m, 2H), 5.29 (s, 1H), 

4.16 (q, J = 7.0 Hz, 2H), 4.06 (s, 2H), 1.24 (t, J = 7.0 Hz, 3H), 0.55 (s, 9H). 13C NMR 
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(CDCl3, 125 MHz): δ 169.2, 168.6, 154.6, 147.9, 142.3, 136.4, 136.4, 132.3, 130.1, 127.1, 

124.7, 124.0, 123.9, 60.9, 47.3, 32.2, 30.0, 14.1. HRMS (ESI): Calcd for C20H24N2NaO3S 

[M+Na]+ 395.1400, found: 395.1404.

ethyl (E)-N-(3,3-dimethyl-1-(pyridin-3-yl)but-1-en-1-yl)-N-

picolinoylglycinate (4x)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 63% yield (46.3 mg, 

0.126 mmol). Mp: 28 – 29 °C. 1H NMR (CDCl3, 500 MHz): δ 9.22 – 

8.44 (m, 3H), 8.37 (d, J = 7.5 Hz, 1H), 7.79 ‒ 7.75 (m, 2H), 7.40 (s, 1H), 7.29 (t, J = 5.6 Hz, 

1H), 5.39 (s, 1H), 4.16 (q, J = 7.1 Hz, 2H), 4.00 (s, 2H), 1.24 (t, J = 7.1 Hz, 3H), 0.53 (s, 9H). 
13C NMR (CDCl3, 125 MHz): δ 169.3, 168.3, 154.1, 151.4, 149.5, 147.8, 143.3, 138.6, 136.7, 

134.0, 129.5, 124.4, 61.1, 47.2, 32.6, 30.3, 14.1. HRMS (ESI): Calcd for C21H25N3NaO3 

[M+Na]+ 390.1788, found: 390.1791.

ethyl (E)-N-(1-(cyclohex-1-en-1-yl)-3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (4y)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 49% yield (30.1 mg, 

0.098 mmol). Mp: 97 – 98 °C. 1H NMR (CDCl3, 500 MHz): δ 8.50 (d, J 

= 4.0 Hz, 1H), 7.67 (t, J = 7.7 Hz, 1H), 7.57 (d, J = 7.7 Hz, 1H), 7.24 – 7.17 (m, 1H), 5.64 (s, 

1H), 4.92 (s, 1H), 4.21 ‒ 4.17 (m, 4H), 2.31 ‒ 2.31 (m, 2H), 2.07 ‒ 2.07 (m, 2H), 1.67 – 1.55 

(m, 4H), 1.26 (t, J = 7.1 Hz, 3H), 0.65 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.8, 168.8, 

155.1, 148.1, 140.0, 139.7, 136.1, 133.3, 132.8, 123.7, 123.6, 60.9, 46.9, 32.3, 30.2, 27.3, 25.5, 

22.6, 21.9, 14.1. HRMS (ESI): Calcd for C22H30N2NaO3 [M+Na]+ 393.2149, found: 393.2146.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-phenylpicolinamide (5a)
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The title compound was isolated by column chromatography (eluent: EtOAc/petroleum ether 

= 1/3) as a yellow solid in 81% yield (57.7 mg, 0.162 mmol). Mp: 93 – 94 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.70 – 8.51 (m, 1H), 7.74 ‒ 7.74 (m, 2H), 7.59 ‒ 7.59 (m, 2H), 7.25 – 

7.06 (m, 9H), 5.30 (s, 1H), 0.57 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 155.7, 147.9, 

141.6, 139.9, 138.2, 136.5, 136.3, 131.0, 128.5, 127.9, 127.2, 126.9, 126.4, 124.1, 124.1, 32.6, 

30.4. HRMS (ESI): Calcd for C24H24N2NaO [M+Na]+ 379.1781, found: 379.1784.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(p-tolyl)picolinamide 

(5b)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 77% yield (57.1 mg, 

0.154 mmol). Mp: 64 – 65 °C. 1H NMR (CDCl3, 500 MHz): δ 8.63 (d, 

J = 0.5 Hz, 1H), 7.78 ‒ 7.78 (m, 2H), 7.62 ‒ 7.62 (m, 2H), 7.31 (s, 1H), 7.20 – 7.18 (m, 3H), 

7.09 ‒ 7.05 (m, 4H), 5.31 (s, 1H), 2.25 (s, 3H), 0.59 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 

169.4, 155.9, 148.0, 141.4, 138.3, 136.5, 136.1, 131.1, 129.5, 129.3, 127.9, 127.2, 126.7, 

124.1, 124.0, 119.6, 32.6, 30.4, 21.0. HRMS (ESI): Calcd for C25H26N2NaO [M+Na]+ 

393.1937, found: 393.1934.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(4-

(trifluoromethyl)phenyl)picolinamide (5c)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 83% yield (70.5 mg, 

0.166 mmol). Mp: 64 – 65 °C. 1H NMR (CDCl3, 500 MHz): δ 8.60 ‒ 

8.60 (m, 1H), 7.80 ‒ 7.56 (m, 2H), 7.64 (s, 2H), 7.50 (d, J = 7.9 Hz, 2H), 7.41 – 7.29 (m, 3H), 

7.22 ‒ 7.18 (m, 3H), 5.42 (s, 1H), 0.66 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 154.9, 

148.1, 142.6, 137.7, 136.7, 136.0, 131.0, 128.3, 128.0 (q, J = 32.9 Hz), 127.4, 127.0, 125.7 (q, 

J = 3.7 Hz), 124.5, 124.4, 123.9 (q, J = 271.9 Hz), 119.3, 32.8, 30.3. 19F NMR (CDCl3, 471 

MHz): δ -62.4. HRMS (ESI): Calcd for C25H23F3N2NaO [M+Na]+ 447.1655, found: 447.1652.
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methyl (E)-4-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)benzoate (5d)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 80% yield (66.3 

mg, 0.160 mmol). Mp: 94 – 95 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.58 ‒ 8.58 (m, 1H), 7.90 (d, J = 7.6 Hz, 2H), 7.77 ‒ 7.77 (s, 2H), 7.61 ‒ 7.61 (s, 2H), 7.28 ‒ 

7.28 (m, 3H), 7.20 – 7.16 (m, 3H), 5.43 (s, 1H), 3.84 (s, 3H), 0.67 (s, 9H). 13C NMR (CDCl3, 

125 MHz): δ 169.3, 166.5, 148.1, 142.4, 137.7, 136.6, 136.1, 131.0, 130.0, 128.2, 127.6, 

127.3, 126.5, 124.4, 124.4, 52.0, 32.8, 30.4. HRMS (ESI): Calcd for C26H26N2NaO3 [M+Na]+ 

437.1836, found: 437.1838.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(4-

ethynylphenyl)picolinamide (5e)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 44% yield (33.5 mg, 

0.088 mmol). Mp: 66 – 67 °C. 1H NMR (CDCl3, 500 MHz): δ 8.62 (d, 

J = 5.5 Hz, 1H), 7.77 ‒ 7.77 (m, 2H), 7.62 ‒ 7.62 (m, 2H), 7.37 ‒ 7.31 (m, 2H), 7.22 ‒ 7.19 

(m, 6H), 5.33 (s, 1H), 3.03 (s, 1H), 0.61 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 

148.0, 142.0, 137.9, 136.6, 136.1, 131.0, 130.5, 130.2, 128.6, 128.1, 127.8, 127.3, 124.3, 

124.3, 122.5, 83.0, 77.5, 32.7, 30.4. HRMS (ESI): Calcd for C26H24N2NaO [M+Na]+ 403.1781, 

found: 403.1783.

(E)-N-(2-chlorophenyl)-N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamide (5f)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 67% yield (52.4 mg, 0.134 

mmol). Mp: 90 – 91 °C. 1H NMR (CDCl3, 500 MHz): δ 8.68 ‒ 8.68 (m, 1H), 

7.87 (d, J = 7.0 Hz, 1H), 7.80 (d, J = 6.7 Hz, 1H), 7.61 (m, 2H), 7.37 – 7.27 (m, 2H), 7.18 (m, 

5H), 7.11 (t, J = 7.0 Hz, 1H), 5.36 (s, 1H), 0.58 (s, 8H). 13C NMR (CDCl3, 125 MHz): δ 
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168.5, 155.0, 148.1, 141.3, 137.7, 137.4, 136.5, 135.8, 132.8, 130.9, 130.2, 129.3, 128.3, 

128.1, 127.2, 127.0, 124.4, 124.3, 32.6, 30.3. HRMS (ESI): Calcd for C24H23ClN2NaO 

[M+Na]+ 413.1391, found: 413.1389.

(E)-N-benzyl-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)picolinamide (5g)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 71% yield (52.6 mg, 0.142 

mmol). Mp: 72 – 73 °C. 1H NMR (CDCl3, 500 MHz): δ 8.59 ‒ 8.59 (m, 1H), 

7.76 – 7.67 (m, 4H), 7.38 – 7.35 (m, 3H), 7.29 ‒ 7.22 (m, 6H), 4.84 (s, 1H), 

4.56 (s, 2H), 0.44 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.3, 155.7, 147.9, 142.0, 137.3, 

136.6, 136.3, 136.2, 131.2, 128.9, 128.5, 128.1, 127.7, 127.0, 123.9, 123.8, 48.5, 32.4, 30.2. 

HRMS (ESI): Calcd for C25H26N2NaO [M+Na]+ 393.1937, found: 393.1942.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(4-

methoxybenzyl)picolinamide (5h)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 64% yield (51.3 

mg, 0.128 mmol). Mp: 62 – 63 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.56 (d, J = 4.7 Hz, 1H), 7.74 – 7.67 (m, 4H), 7.38 ‒ 7.35 (m, 3H), 7.23 (dd, J = 13.7, 6.8 Hz, 

3H), 6.82 (d, J = 8.7 Hz, 2H), 4.81 (s, 1H), 4.47 (s, 2H), 3.78 (s, 3H), 0.45 (s, 9H). 13C NMR 

(CDCl3, 125 MHz): δ 169.2, 158.6, 155.8, 147.9, 141.9, 136.6, 136.3, 136.2, 131.1, 130.2, 

129.5, 128.4, 127.6, 123.8, 123.7, 113.4, 55.1, 47.9, 32.3, 30.2. HRMS (ESI): Calcd for 

C26H28N2NaO2 [M+Na]+ 423.2043, found: 423.2049.

(E)-N-(4-bromobenzyl)-N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamide (5i)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 59% yield (53.0 mg, 

0.118 mmol). Mp: 64 – 65 °C. 1H NMR (CDCl3, 500 MHz): δ 8.57 (d, 
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J = 4.6 Hz, 1H), 7.76 – 7.65 (m, 4H), 7.40 (d, J = 8.4 Hz, 2H), 7.38 – 7.35 (m, 3H), 7.29 – 

7.26 (m, 1H), 7.14 (d, J = 8.3 Hz, 2H), 4.82 (s, 1H), 4.47 (s, 2H), 0.45 (s, 9H). 13C NMR 

(CDCl3, 125 MHz): δ 169.4, 155.4, 148.0, 141.9, 136.7, 136.4, 136.3, 136.0, 131.2, 131.1, 

130.7, 128.6, 127.8, 123.9, 121.0, 48.0, 32.4, 30.2. HRMS (ESI):  Calcd for C25H25BrN2NaO 

[M+Na]+ 471.1043 and 473.1022, found: 471.1050 and 473,1029.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-methylpicolinamide (5j)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 68% yield (40.0 mg, 0.136 

mmol). Mp: 56 – 57 °C. 1H NMR (CDCl3, 500 MHz): δ 8.55 (d, J = 4.5 Hz, 

1H), 7.73 ‒ 7.69 (m, 4H), 7.37 – 7.32 (m, 3H), 7.25 ‒ 7.24 (m, 1H), 5.06 (s, 

1H), 2.95 (s, 3H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 155.7, 147.9, 139.4, 

138.8, 136.3, 136.3, 130.8, 128.4, 127.7, 123.7, 123.7, 33.7, 32.2, 30.3. HRMS (ESI): Calcd 

for C19H22N2NaO [M+Na]+ 317.1624, found: 317.1622.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-propylpicolinamide (5k)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 70% yield (45.1 mg, 0.140 

mmol). Mp: 51 – 52 °C. 1H NMR (CDCl3, 500 MHz): δ 8.55 (d, J = 4.6 Hz, 

1H), 7.73 ‒ 7.66 (m, 4H), 7.40 – 7.30 (m, 3H), 7.25 – 7.21 (m, 1H), 5.01 (s, 

1H), 3.28 ‒ 3.28 (m, 2H), 1.59 – 1.51 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H), 0.51 (s, 9H). 13C 

NMR (CDCl3, 125 MHz): δ 169.0, 156.1, 147.9, 140.7, 137.2, 136.3, 136.3, 130.8, 128.3, 

127.6, 123.7, 123.6, 46.2, 32.4, 30.3, 20.3, 11.3. HRMS (ESI): Calcd for C21H26N2NaO 

[M+Na]+ 345.1937, found: 345.1942.

(E)-N-butyl-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)picolinamide (5l)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 64% yield (43.1 mg, 0.128 

mmol). Mp: 50 – 51 °C. 1H NMR (CDCl3, 500 MHz): δ 8.54 (d, J = 2.5 Hz, 
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1H), 7.74 – 7.64 (m, 4H), 7.36 ‒ 7.33 (m, 3H), 7.25 – 7.20 (m, 1H), 4.99 (s, 1H), 3.31 ‒ 3.31 

(s, 2H), 1.54 – 1.47 (m, 2H), 1.30 ‒ 1.23 (m, 2H), 0.85 (t, J = 7.4 Hz, 3H), 0.51 (s, 9H). 13C 

NMR (CDCl3, 125 MHz): δ 168.9, 156.0, 147.8, 140.6, 137.1, 136.3, 136.2, 130.8, 128.3, 

127.6, 123.6, 123.5, 44.4, 32.3, 30.3, 29.0, 20.0, 13.7. HRMS (ESI): Calcd for C22H28N2NaO 

[M+Na]+ 359.2094, found: 359.2091.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-isobutylpicolinamide (5m)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 67% yield (45.1 mg, 0.134 

mmol). Mp: 49 – 50 °C. 1H NMR (CDCl3, 500 MHz): δ 8.52 (d, J = 4.7 Hz, 

1H), 7.82 (d, J = 3.7 Hz, 2H), 7.72 – 7.65 (m, 2H), 7.35 ‒ 7.33 (m, 3H), 7.23 – 

7.20 (m, 1H), 5.03 (s, 1H), 3.96 ‒ 3.83 (m, 1H), 1.98 – 1.36 (m, 2H), 1.14 ‒ 1.14 (m, 3H), 

0.80 ‒ 0.80 (m, 3H), 0.51 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 157.0, 147.7, 141.8, 

137.8, 137.5, 136.3, 131.5, 128.3, 127.3, 123.6, 123.4, 54.9, 32.4, 30.3, 17.5, 11.7. HRMS 

(ESI): Calcd for C22H28N2NaO [M+Na]+ 359.2094, found: 359.2098.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-hexylpicolinamide (5n)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 61% yield (44.5 mg, 

0.122 mmol). Mp: 42 – 43 °C. 1H NMR (CDCl3, 500 MHz): δ 8.54 (d, J = 

4.7 Hz, 1H), 7.74 – 7.63 (m, 4H), 7.35 ‒ 7.33 (m, 3H), 7.24 – 7.21 (m, 1H), 

4.99 (s, 1H), 3.33 ‒ 3.33 (m, 2H), 1.57 – 1.46 (m, 2H), 1.29 – 1.19 (m, 6H), 0.84 (t, J = 6.8 

Hz, 3H), 0.51 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.9, 156.0, 147.8, 140.6, 137.1, 

136.3, 136.2, 130.8, 128.3, 127.5, 123.6, 123.5, 44.6, 32.3, 31.4, 30.3, 26.8, 26.4, 22.4, 13.9. 

HRMS (ESI): Calcd for C24H32N2NaO [M+Na]+ 387.2407, found: 387.2412.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-octylpicolinamide (5o)
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The title compound was isolated by column chromatography (eluent: EtOAc/petroleum ether 

= 1/3) as a yellow solid in 57% yield (44.8 mg, 0.114 mmol). Mp: 43 – 44 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.53 (d, J = 4.0 Hz, 1H), 7.73 – 7.65 (m, 4H), 7.34 ‒ 7.33 (m, 3H), 

7.24 – 7.20 (m, 1H), 4.99 (s, 1H), 3.31 ‒ 3.30 (m, 2H), 1.55 – 1.48 (m, 2H), 1.27 ‒ 1.23 (m, 

10H), 0.86 (t, J = 6.7 Hz, 3H), 0.51 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.9, 156.0, 

147.8, 140.6, 137.2, 136.3, 136.2, 130.8, 128.3, 127.5, 123.6, 123.5, 44.6, 32.3, 31.6, 30.3, 

29.1, 29.0, 26.8, 26.7, 22.5, 14.0. HRMS (ESI): Calcd for C26H36N2O [M+Na]+ 415.2720, 

found: 415.2724.

methyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-

picolinoylglycinate (5p)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 85% yield (59.9 mg, 

0.170 mmol). Mp: 57 – 58 °C. 1H NMR (CDCl3, 500 MHz): δ 8.56 (s, 

1H), 7.77 – 7.67 (m, 4H), 7.36 – 7.32 (m, 3H), 7.28 ‒ 7.26 (m, 1H), 5.26 (s, 1H), 4.03 (s, 2H), 

3.69 (s, 3H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.4, 169.1, 154.7, 147.9, 141.2, 

136.9, 136.4, 135.7, 131.1, 128.6, 127.7, 124.1, 51.8, 47.0, 32.3, 30.2. HRMS (ESI): Calcd for 

C21H24N2NaO3 [M+Na]+ 375.1679, found: 375.1683.

methyl (E)-3-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)propanoate (5q)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 67% yield (49.1 mg, 

0.134 mmol). Mp: 66 – 67 °C. 1H NMR (CDCl3, 500 MHz): δ 8.54 (d, 

J = 4.3 Hz, 1H), 7.76 – 7.66 (m, 4H), 7.35 ‒ 7.34 (m, 3H), 7.24 (t, J = 6.0 Hz, 1H), 4.99 (s, 

1H), 3.63‒ 3.49 (m, 5H), 2.59 (t, J = 7.3 Hz, 2H), 0.50 (s, 9H). 13C NMR (CDCl3, 125 MHz): 

δ 172.0, 169.0, 155.3, 147.9, 141.0, 137.0, 136.4, 135.9, 130.9, 128.6, 127.7, 123.8, 123.8, 

51.5, 41.0, 32.4, 31.8, 30.2. HRMS (ESI): Calcd for C22H26N2NaO3 [M+Na]+ 389.1836, found: 

389.1941.
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methyl (E)-4-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)butanoate (5r)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 65% yield (49.5 

mg, 0.130 mmol). Mp: 56 – 57 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.53 (d, J = 4.6 Hz, 1H), 7.73 – 7.64 (m, 4H), 7.36 – 7.31 (m, 3H), 7.25 – 7.22 (m, 1H), 4.99 

(s, 1H), 3.61 (s, 3H), 3.35 ‒ 3.35 (m, 2H), 2.29 (t, J = 7.6 Hz, 2H), 1.88 ‒ 1.82 (m, 2H), 0.49 

(s, 9H). 13C NMR (CDCl3, 125 MHz): δ 173.4, 169.1, 155.6, 147.8, 140.8, 137.0, 136.3, 

136.0, 130.8, 128.4, 127.6, 123.7, 123.7, 51.4, 43.8, 32.3, 31.3, 30.2, 22.3. HRMS (ESI): 

Calcd for C23H28N2NaO3 [M+Na]+ 403.1992, found: 403.1997.

methyl (E)-6-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)hexanoate (5s)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 60% 

yield (49.0 mg, 0.120 mmol). Mp: 63 – 64 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.55 (d, J = 4.7 Hz, 1H), 7.74 – 7.65 (m, 4H), 7.38 – 7.32 (m, 3H), 

7.25 – 7.19 (m, 1H), 4.99 (s, 1H), 3.64 (s, 3H), 3.32 ‒ 3.32 (m, 2H), 2.26 (t, J = 7.6 Hz, 2H), 

1.61 – 1.50 (m, 4H), 1.30 ‒ 1.24 (m, 2H), 0.51 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 

174.0, 169.0, 156.0, 147.9, 140.7, 137.2, 136.3, 136.3, 130.8, 128.4, 127.7, 123.7, 123.6, 51.4, 

44.5, 33.9, 32.4, 30.3, 26.6, 26.3, 24.6. HRMS (ESI): Calcd for C25H32N2NaO3 [M+Na]+ 

431.2305, found: 431.2311.

(E)-N-(3-butoxypropyl)-N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamide (5t)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 65% yield (51.3 

mg, 0.130 mmol). Mp: 41 – 42 °C. 1H NMR (CDCl3, 500 MHz): δ 
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8.56 (d, J = 4.4 Hz, 1H), 7.74 – 7.70 (m, 3H), 7.67 (d, J = 7.8 Hz, 1H), 7.36 – 7.32 (m, 3H), 

7.24 (t, J = 5.0 Hz, 1H), 5.01 (s, 1H), 3.40 (t, J = 6.6 Hz, 3H), 3.34 (t, J = 6.6 Hz, 2H), 1.96 – 

1.75 (m, 3H), 1.53 – 1.47 (m, 2H), 1.36 ‒ 1.30 (m, 2H), 0.89 (t, J = 7.4 Hz, 3H), 0.51 (s, 9H). 
13C NMR (CDCl3, 125 MHz): δ 169.1, 155.9, 147.9, 140.8, 137.2, 136.3, 136.2, 130.9, 128.4, 

127.6, 123.7, 123.7, 70.5, 68.5, 42.2, 32.4, 31.8, 30.3, 27.4, 19.3, 13.9. HRMS (ESI): Calcd 

for C25H34N2NaO2 [M+Na]+ 417.2513, found: 417.2518.

(E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(3,3-

diphenylpropyl)picolinamide (5u)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 53% yield (50.3 mg, 

0.106 mmol). Mp: 44 – 45 °C. 1H NMR (CDCl3, 500 MHz): δ 8.60 (d, J 

= 4.7 Hz, 1H), 7.77 – 7.72 (m, 2H), 7.65 (d, J = 7.6 Hz, 2H), 7.40 – 7.34 (m, 3H), 7.32 – 7.26 

(m, 5H), 7.24 ‒ 7.19 (m, 6H), 5.04 (s, 1H), 3.94 (t, J = 7.8 Hz, 1H), 3.39 (s, 2H), 2.39 (q, J = 

7.9 Hz, 2H), 0.57 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.8, 155.7, 147.7, 144.1, 140.2, 

137.4, 136.2, 136.1, 130.8, 128.2, 127.6, 127.5, 127.5, 126.0, 123.6, 123.5, 48.9, 44.5, 32.4, 

32.2, 30.2. HRMS (ESI): Calcd for C33H34N2NaO [M+Na]+ 497.2563, found: 497.2569.

tert-butyl (E)-(4-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)butyl)carbamate (5v)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 59% 

yield (53.3 mg, 0.118 mmol). Mp: 42 – 43 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.51 (d, J = 3.9 Hz, 1H), 7.68 ‒ 7.62 (m, 4H), 7.35 – 7.28 (m, 3H), 

7.23 – 7.19 (m, 1H), 4.96 (s, 1H), 4.66 (s, 1H), 3.30 (s, 2H), 3.04 (s, 2H), 1.52 – 1.46 (m, 2H), 

1.39 ‒ 1.39 (m, 11H), 0.47 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.0, 155.8, 155.7, 

147.8, 140.6, 137.0, 136.3, 136.1, 130.7, 128.4, 127.6, 123.6, 76.7, 44.2, 40.0, 32.3, 30.2, 28.3, 

27.0, 24.2. HRMS (ESI): Calcd for C27H37N3NaO3 [M+Na]+ 474.2727, found: 474.2731.
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methyl (E)-4-((N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)methyl)cyclohexane-1-carboxylate (5w)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 61% 

yield (53.0 mg, 0.122 mmol). Mp: 45 – 46 °C. 1H NMR (CDCl3, 

500 MHz): δ 8.54 (d, J = 4.7 Hz, 1H), 7.72 – 7.63 (m, 4H), 7.36 ‒ 7.33 (m, 3H), 7.24 – 7.20 

(m, 1H), 5.01 (s, 1H), 3.62 (s, 3H), 3.18 (s, 2H), 2.19 (t, J = 12.2 Hz, 1H), 1.94 (d, J = 11.3 

Hz, 2H), 1.73 (d, J = 12.0 Hz, 2H), 1.60 ‒ 1.54 (m, 1H), 1.38 ‒ 1.31 (m, 2H), 0.98 (q, J = 12.8 

Hz, 2H), 0.49 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 176.3, 169.4, 156.1, 147.8, 140.6, 

137.4, 136.3, 136.1, 130.7, 128.4, 127.6, 123.6, 123.5, 51.3, 49.8, 43.0, 35.8, 32.3, 30.2, 29.6, 

28.5. HRMS (ESI): Calcd for C27H34N2NaO3 [M+Na]+ 457.2462, found: 457.2468.

dimethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-

picolinoylglutamate (5x)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 67% yield (58.8 

mg, 0.134 mmol). Mp: 40 – 41 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.58 (d, J = 4.7 Hz, 1H), 7.82 – 7.69 (m, 4H), 7.38 – 7.32 (m, 3H), 7.28 (t, J = 5.5 Hz, 1H), 

5.15 (s, 1H), 4.17 (s, 1H), 3.64 (s, 3H), 3.56 (s, 3H), 2.53 – 2.09 (m, 4H), 0.49 (s, 9H). 13C 

NMR (CDCl3, 125 MHz): δ 173.2, 170.6, 169.3, 155.0, 147.9, 141.9, 137.7, 136.5, 135.6, 

131.6, 128.8, 127.6, 124.1, 124.0, 57.9, 52.0, 51.4, 32.4, 30.5, 30.1, 23.9. HRMS (ESI): Calcd 

for C25H30N2NaO5 [M+Na]+ 461.2047, found: 461.2049.

ethyl (E)-N-(3-methyl-1-phenylbut-1-en-1-yl)-N-picolinoylglycinate (6a)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 76% yield (53.6 mg, 

0.152 mmol). Mp: 81 – 82 °C. 1H NMR (CDCl3, 500 MHz): δ 8.48 (d, J 

= 4.6 Hz, 1H), 7.70 (d, J = 4.2 Hz, 2H), 7.64 (d, J = 7.5 Hz, 2H), 7.39 ‒ 

7.31 (m, 3H), 7.24 ‒ 7.22 (m, 1H), 5.10 (d, J = 10.7 Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H), 4.06 (s, 
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2H), 2.31 (dq, J = 19.2, 6.5 Hz, 1H), 1.25 (t, J = 7.1 Hz, 3H), 0.55 (d, J = 6.3 Hz, 6H). 13C 

NMR (CDCl3, 125 MHz): δ 169.7, 168.6, 154.6, 148.2, 138.3, 137.4, 136.3, 135.0, 129.8, 

128.4, 128.2, 124.1, 123.6, 60.9, 48.0, 27.4, 22.2, 14.1. HRMS (ESI): Calcd for 

C21H24N2NaO3 [M+Na]+ 375.1679, found: 375.1684.

ethyl (R,E)-N-(3-methyl-1-phenylpent-1-en-1-yl)-N-picolinoylglycinate 

(6b)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 66% yield (48.4 mg, 

0.132 mmol). Mp: 35 – 36 °C. 1H NMR (CDCl3, 500 MHz): δ 8.50 (d, J 

= 4.8 Hz, 1H), 7.73 – 7.68 (m, 2H), 7.66 (d, J = 7.0 Hz, 2H), 7.39 – 7.32 (m, 3H), 7.26 – 7.21 

(m, 1H), 5.16 (d, J = 10.8 Hz, 1H), 4.21 ‒ 4.13 (m, 3H), 4.02 (d, J = 17.0 Hz, 1H), 2.17 – 2.09 

(m, 1H), 1.27 (t, J = 7.1 Hz, 3H), 1.01 – 0.91 (m, 2H), 0.60 (t, J = 7.4 Hz, 3H), 0.49 (d, J = 

6.5 Hz, 3H). 13C NMR (CDCl3, 125 MHz): δ 169.7, 168.6, 154.6, 148.2, 138.1, 137.5, 136.4, 

135.1, 129.9, 128.4, 128.2, 124.2, 123.7, 61.0, 48.1, 33.8, 29.4, 19.4, 14.2, 11.3. HRMS (ESI): 

Calcd for C22H26N2NaO3 [M+Na]+ 389.1836, found: 389.1841.

ethyl (E)-N-(3-ethyl-1-phenylpent-1-en-1-yl)-N-picolinoylglycinate (6c)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 72% yield (54.8 mg, 

0.144 mmol). Mp: 37 – 38 °C. 1H NMR (CDCl3, 500 MHz): δ 8.51 (d, J 

= 4.8 Hz, 1H), 7.73 – 7.60 (m, 4H), 7.36 – 7.29 (m, 3H), 7.23 (t, J = 5.9 

Hz, 1H), 5.23 (d, J = 11.0 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 4.11 (s, 2H), 2.05 – 1.95 (m, 1H), 

1.26 (t, J = 7.2 Hz, 4H), 1.12 – 1.01 (m, 2H), 0.91 ‒ 0.83 (m, 2H), 0.53 (t, J = 7.4 Hz, 6H). 
13C NMR (CDCl3, 125 MHz): δ 169.6, 168.7, 154.5, 148.3, 139.1, 136.5, 136.4, 135.3, 129.9, 

128.2, 128.1, 124.2, 123.7, 61.0, 48.3, 40.3, 27.0, 14.1, 11.2. HRMS (ESI): Calcd for 

C23H28N2NaO3 [M+Na]+ 403.1992, found: 403.1997.
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ethyl (R,E)-N-(3-methyl-1-phenylhex-1-en-1-yl)-N-picolinoylglycinate 

(6d)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 70% yield (53.3 mg, 

0.140 mmol). Mp: 32 – 33 °C. 1H NMR (CDCl3, 500 MHz): δ 8.50 (d, J 

= 4.8 Hz, 1H), 7.74 – 7.61 (m, 4H), 7.39 – 7.31 (m, 3H), 7.24 (t, J = 6.8 Hz, 1H), 5.15 (d, J = 

10.8 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 4.08 (q, J = 16.9 Hz, 2H), 2.23 ‒ 2.17 (m, 1H), 1.26 (t, 

J = 7.1 Hz, 3H), 0.94 ‒ 0.83 (m, 4H), 0.66 (t, J = 6.7 Hz, 3H), 0.52 (d, J = 6.4 Hz, 3H). 13C 

NMR (CDCl3, 125 MHz): δ 169.7, 168.6, 154.6, 148.2, 137.9, 137.7, 136.4, 135.1, 129.9, 

128.3, 128.2, 124.1, 123.7, 61.0, 48.1, 39.0, 32.2, 20.0, 19.9, 14.1, 14.1. HRMS (ESI): Calcd 

for C23H28N2NaO3 [M+Na]+ 403.1992, found: 403.1996.

ethyl (S,E)-N-(1,3-diphenylbut-1-en-1-yl)-N-picolinoylglycinate (6e)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 45% yield (37.3 mg, 

0.090 mmol). Mp: 36 – 37 °C. 1H NMR (CDCl3, 400 MHz): δ 8.36 (d, J 

= 4.2 Hz, 1H), 7.69 ‒ 7.58 (m, 4H), 7.41 – 7.35 (m, 3H), 7.21 – 7.09 (m, 

4H), 6.93 (d, J = 7.2 Hz, 2H), 5.51 (d, J = 10.8 Hz, 1H), 4.23 – 4.14 (m, 3H), 3.98 (d, J = 16.9 

Hz, 1H), 3.49 ‒ 3.41 (m, 1H), 1.25 (t, J = 7.2 Hz, 3H), 0.83 (d, J = 6.7 Hz, 3H). 13C NMR 

(CDCl3, 100 MHz): δ 169.7, 168.6, 154.0, 148.1, 145.1, 138.6, 136.2, 134.7, 134.6, 129.9, 

128.7, 128.5, 128.3, 126.6, 126.0, 124.1, 123.6, 61.0, 48.0, 38.3, 22.2, 14.1. HRMS (ESI): 

Calcd for C26H26N2NaO3 [M+Na]+ 437.1836, found: 437.1840.

ethyl (E)-N-(2-cyclopentyl-1-phenylvinyl)-N-picolinoylglycinate (6f)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/5) as a yellow solid in 56% yield (42.4 mg, 

0.112 mmol). Mp: 35 – 36 °C. 1H NMR (CDCl3, 500 MHz): δ 8.47 (d, J 

= 4.7 Hz, 1H), 7.74 – 7.67 (m, 2H), 7.63 (d, J = 7.0 Hz, 2H), 7.40 ‒ 7.32 

(m, 3H), 7.25 ‒ 7.22 (m, 1H), 5.19 (d, J = 10.6 Hz, 1H), 4.19 (q, J = 7.1 Hz, 2H), 4.06 (s, 2H), 
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2.40 ‒ 2.35 (m, 1H), 1.48 – 1.41 (m, 2H), 1.35 ‒ 1.35 (m, 4H), 1.26 (t, J = 7.1 Hz, 3H), 0.76 ‒ 

0.76 (m, 2H). 13C NMR (CDCl3, 125 MHz): δ 169.8, 168.6, 154.6, 148.2, 138.0, 136.6, 

136.3, 135.0, 130.0, 128.4, 128.2, 124.0, 123.5, 61.0, 48.1, 39.0, 33.3, 25.2, 14.1. HRMS 

(ESI): Calcd for C23H26N2NaO3 [M+Na]+ 401.1836, found: 401.1841.

ethyl (E)-N-(2-cyclohexyl-1-phenylvinyl)-N-picolinoylglycinate (6g)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 51% yield (40.0 mg, 

0.102 mmol). Mp: 30 – 31 °C. 1H NMR (CDCl3, 500 MHz): δ 8.48 (d, J = 

4.0 Hz, 1H), 7.73 – 7.66 (m, 2H), 7.63 (d, J = 7.0 Hz, 2H), 7.40 – 7.33 (m, 

3H), 7.23 ‒ 7.23 (s, 1H), 5.15 (d, J = 10.7 Hz, 1H), 4.20 – 4.15 (m, 2H), 4.05 (s, 2H), 2.05 – 

1.97 (m, 1H), 1.48 ‒ 1.47 (m, 3H), 1.25 (t, J = 7.1 Hz, 3H), 1.12 ‒ 1.10 (m, 2H), 1.02 ‒ 0.98 

(m, 3H), 0.67 ‒ 0.65 (m, 2H). 13C NMR (CDCl3, 125 MHz): δ 169.8, 168.6, 154.5, 148.2, 

137.8, 137.1, 136.3, 135.0, 129.7, 128.4, 128.2, 124.1, 123.5, 60.9, 48.1, 36.9, 32.2, 25.7, 25.1, 

14.1. HRMS (ESI): Calcd for C24H28N2NaO3 [M+Na]+ 415.1992, found: 415.1999.

N,N-bis((E)-3,3-dimethyl-1-phenylbut-1-en-1-yl)picolinamide (7a)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 65% yield (57.0 mg, 

0.130 mmol). Mp: 34 – 35 °C. 1H NMR (CDCl3, 500 MHz): δ 8.56 (d, J = 

4.6 Hz, 1H), 7.80 ‒ 7.80 (m, 2H), 7.71 – 7.65 (m, 2H), 7.35 ‒ 7.35 (m, 3H), 

7.24 – 7.21 (m, 1H), 7.19 – 7.09 (m, 5H), 5.67 (s, 1H), 4.98 (s, 1H), 0.81 (s, 9H), 0.53 (s, 9H). 
13C NMR (CDCl3, 125 MHz): δ 168.7, 155.7, 147.7, 141.3, 141.0, 138.1, 137.1, 137.0, 136.3, 

135.7, 132.1, 130.7, 128.1, 127.3, 127.1, 126.8, 124.3, 124.0, 32.5, 32.5, 30.9, 30.3. HRMS 

(ESI): Calcd for C30H34N2NaO [M+Na]+ 461.2563, found: 461.2568.

N,N-bis((E)-3,3-dimethyl-1-(p-tolyl)but-1-en-1-

yl)picolinamide (7b)
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The title compound was isolated by column chromatography (eluent: EtOAc/petroleum ether 

= 1/3) as a yellow solid in 61% yield (56.9 mg, 0.122 mmol). Mp: 49 – 50 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.56 – 8.52 (m, 1H), 7.72 – 7.63 (m, 4H), 7.22 – 7.14 (m, 3H), 7.04 ‒ 

6.97 (m, 4H), 5.64 (s, 1H), 4.97 (s, 1H), 2.39 (s, 3H), 2.26 (s, 3H), 0.82 (s, 9H), 0.54 (s, 9H). 
13C NMR (CDCl3, 125 MHz): δ 168.7, 155.8, 147.7, 141.0, 140.5, 138.3, 137.8, 136.8, 136.2, 

135.9, 134.3, 134.0, 132.0, 130.5, 127.8, 127.5, 124.2, 123.9, 32.5, 32.4, 31.0, 30.4, 21.4, 21.2. 

HRMS (ESI): Calcd for C32H38N2NaO [M+Na]+ 489.2876, found: 489.2883.

N,N-bis((E)-1-(4-methoxyphenyl)-3,3-dimethylbut-1-en-

1-yl)picolinamide (7c)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 

56% yield (55.9 mg, 0.112 mmol). Mp: 42 – 43 °C. 1H 

NMR (CDCl3, 500 MHz): δ 8.53 (d, J = 4.7 Hz, 1H), 7.78 – 7.62 (m, 4H), 7.22 ‒ 7.20 (m, 

1H), 7.05 (d, J = 8.2 Hz, 2H), 6.89 (d, J = 8.2 Hz, 2H), 6.71 (d, J = 8.3 Hz, 2H), 5.64 (s, 1H), 

4.95 (s, 1H), 3.85 (s, 3H), 3.73 (s, 3H), 0.82 (s, 9H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 

MHz): δ 168.7, 159.4, 158.7, 155.8, 147.6, 140.9, 140.5, 138.0, 136.3, 135.7, 133.2, 131.8, 

129.6, 129.4, 124.2, 123.9, 112.4, 112.2, 55.2, 55.0, 32.5, 32.5, 31.0, 30.3. HRMS (ESI): 

Calcd for C32H38N2NaO3 [M+Na]+ 521.2775, found: 521.2777.

N,N-bis((E)-1-(4-bromophenyl)-3,3-dimethylbut-1-en-1-

yl)picolinamide(7d)

The title compound was isolated by column chromatography 

(eluent: EtOAc/petroleum ether = 1/3) as a yellow solid in 75% 

yield (89.5 mg, 0.150 mmol). Mp: 65 – 66 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.53 (d, J = 4.7 Hz, 1H), 7.73 ‒ 7.68 (m, 4H), 7.52 (d, J = 8.1 Hz, 2H), 

7.31 (d, J = 8.1 Hz, 2H), 7.26 – 7.23 (m, 1H), 6.97 (d, J = 8.0 Hz, 2H), 5.65 (s, 1H), 4.98 (s, 

1H), 0.81 (s, 9H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.6, 155.0, 147.6, 142.0, 

141.5, 136.9, 136.5, 135.9, 135.9, 134.5, 133.7, 132.2, 130.4, 130.1, 124.4, 124.4, 122.5, 
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121.7, 32.6, 32.6, 31.0, 30.3. HRMS (ESI): Calcd for C30H32Br2N2NaO [M+Na]+ 617.07736 

and 619.07531, found: 617.0779 and 619.0759.

N,N-bis((E)-3,3-dimethyl-1-(thiophen-3-yl)but-1-en-1-

yl)picolinamide (7e)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 70% yield (63.1 mg, 

0.140 mmol). Mp: 34 – 35 °C. 1H NMR (CDCl3, 500 MHz): δ 8.54 (d, J 

= 4.7 Hz, 1H), 7.68 (d, J = 3.4 Hz, 2H), 7.52 (d, J = 1.4 Hz, 1H), 7.46 (d, J = 4.5 Hz, 1H), 

7.26 – 7.22 (m, 2H), 7.07 (d, J = 4.0 Hz, 1H), 6.95 (s, 1H), 6.82 (d, J = 4.5 Hz, 1H), 5.71 (s, 

1H), 5.00 (s, 1H), 0.87 (s, 9H), 0.56 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.2, 155.4, 

147.7, 142.1, 141.9, 137.6, 137.1, 136.3, 133.5, 131.3, 131.0, 130.3, 127.0, 125.3, 124.1, 

124.1, 123.6, 123.0, 32.4, 32.3, 30.7, 30.1. HRMS (ESI): Calcd for C26H30N2NaOS2 [M+Na]+ 

473.1692, found: 473.1696.

ethyl (E)-N-(1-(3-dodecanamidophenyl)-3,3-

dimethylbut-1-en-1-yl)-N-picolinoylglycinate (8a)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 

1/1) as a yellow solid in 73% yield (82.3 mg, 0.146 

mmol). Mp: 39 – 40 °C. 1H NMR (CDCl3, 500 MHz): δ 8.52 (d, J = 4.7 Hz, 1H), 8.16 (s, 

1H), 7.89 (s, 1H), 7.71 – 7.67 (m, 2H), 7.65 (d, J = 8.0 Hz, 1H), 7.33 (d, J = 7.5 Hz, 1H), 7.24 

– 7.19 (m, 2H), 5.22 (s, 1H), 4.12 (q, J = 7.1 Hz, 2H), 3.97 (s, 2H), 2.32 (t, J = 7.6 Hz, 2H), 

1.71 – 1.64 (m, 2H), 1.30 – 1.18 (m, 19H), 0.83 (t, J = 6.9 Hz, 3H), 0.50 (s, 9H). 13C NMR 

(CDCl3, 126 MHz): δ 171.9, 169.4, 168.4, 154.4, 147.9, 141.6, 138.1, 136.4, 136.4, 136.1, 

128.1, 126.4, 124.0, 123.7, 121.9, 119.9, 60.8, 47.2, 37.5, 32.3, 31.7, 30.0, 29.5, 29.4, 29.3, 

29.3, 29.2, 29.1, 25.5, 22.5, 14.0, 13.9. HRMS (ESI): Calcd for C34H49N3NaO4 [M+Na]+ 

586.3615, found: 586.3613.
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ethyl (E)-N-(3,3-dimethyl-1-(3-

stearamidophenyl)but-1-en-1-yl)-N-

picolinoylglycinate (8b)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum 

ether = 1/1) as a yellow solid in 70% yield (90.7 mg, 0.140 mmol). Mp: 47 – 48 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.52 (d, J = 4.7 Hz, 1H), 8.18 (s, 1H), 7.72 – 7.68 (m, 2H), 7.62 (d, J = 

8.4 Hz, 2H), 7.56 (d, J = 8.4 Hz, 2H), 7.25 (t, J = 4.9 Hz, 1H), 5.22 (s, 1H), 4.13 (q, J = 7.1 

Hz, 2H), 3.99 (s, 2H), 2.31 (t, J = 7.5 Hz, 2H), 1.69 ‒ 1.63 (m, 2H), 1.28 – 1.20 (m, 31H), 

0.83 (t, J = 7.1 Hz, 3H), 0.50 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 171.9, 169.6, 168.6, 

154.6, 147.9, 141.2, 138.9, 136.6, 136.4, 131.6, 130.8, 124.1, 123.9, 118.7, 60.9, 47.2, 37.5, 

32.3, 31.8, 30.2, 29.6, 29.5, 29.4, 29.3, 29.2, 29.2, 25.5, 22.5, 14.0, 14.0. HRMS (ESI): Calcd 

for C40H61N3NaO4 [M+Na]+ 670.4554, found: 670.4550.

ethyl N-((E)-3,3-dimethyl-1-(4-

oleamidophenyl)but-1-en-1-yl)-N-

picolinoylglycinate (8c)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum 

ether = 1/1) as a yellow solid in 65% yield (84.0 mg, 0.130 mmol). Mp: 37 – 38 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.54 (d, J = 4.7 Hz, 1H), 7.79 – 7.71 (m, 3H), 7.65 (d, J = 8.4 Hz, 2H), 

7.56 (d, J = 8.2 Hz, 2H), 7.29 ‒ 7.27 (m, 1H), 5.35 ‒ 5.32 (m, 2H), 5.25 (s, 1H), 4.16 (q, J = 

7.1 Hz, 2H), 4.01 (s, 2H), 2.34 (t, J = 7.5 Hz, 2H), 2.06 – 1.95 (m, 4H), 1.74 – 1.67 (m, 2H), 

1.34 – 1.22 (m, 23H), 0.87 (t, J = 6.9 Hz, 3H), 0.53 (s, 9H). 13C NMR (CDCl3, 126 MHz): δ 

171.7, 169.5, 168.6, 154.7, 147.9, 141.3, 138.7, 136.6, 136.5, 131.7, 131.1, 129.9, 129.7, 

124.1, 124.0, 118.7, 60.9, 47.3, 37.7, 32.4, 31.8, 30.2, 29.7, 29.7, 29.4, 29.3, 29.2, 29.2, 29.1, 

27.2, 27.1, 25.5, 22.6, 14.1, 14.0. HRMS (ESI): Calcd for C40H59N3NaO4 [M+Na]+ 668.4398, 

found: 668.4389.
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ethyl (S,E)-N-(1-(3-(2-((tert-butoxycarbonyl)amino)-3-

phenylpropanamido)phenyl)-3,3-dimethylbut-1-en-1-

yl)-N-picolinoylglycinate (8d)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 1/1) as 

a yellow solid in 54% yield (67.9 mg, 0.108 mmol). Mp: 50 – 51 °C. 1H NMR (CDCl3, 500 

MHz): δ 8.62 ‒ 8.52 (m, 2H), 7.72 (d, J = 3.6 Hz, 2H), 7.63 (d, J = 8.2 Hz, 2H), 7.43 (d, J = 

8.2 Hz, 2H), 7.26 – 7.17 (m, 6H), 5.56 (s, 1H), 5.23 (s, 1H), 4.59 (s, 1H), 4.15 (q, J = 7.1 Hz, 

2H), 3.99 (s, 2H), 3.15 ‒ 3.04 (m, 2H), 1.37 (s, 9H), 1.22 (t, J = 7.1 Hz, 3H), 0.51 (s, 9H). 13C 

NMR (CDCl3, 126 MHz): δ 170.0, 169.4, 168.6, 155.8, 154.6, 147.8, 141.3, 137.9, 136.6, 

136.5, 136.4, 131.6, 131.5, 129.2, 128.5, 126.8, 124.1, 124.0, 119.1, 80.3, 60.9, 56.5, 47.1, 

38.6, 32.3, 30.2, 28.2, 14.1. HRMS (ESI): Calcd for C36H44N4NaO6 [M+Na]+ 651.3153, found: 

651.3151.

ethyl (E)-N-(1-(3-(2-(4-

isobutylphenyl)propanamido)phenyl)-3,3-

dimethylbut-1-en-1-yl)-N-picolinoylglycinate 

(8e)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 1/1) as a yellow solid in 66% yield (75.2 

mg, 0.132 mmol). Mp: 72 – 73 °C. 1H NMR (CDCl3, 500 MHz): δ 8.50 (d, J = 4.6 Hz, 1H), 

7.80 (s, 1H), 7.76 (s, 1H), 7.71 ‒ 7.64 (m, 2H), 7.60 (d, J = 8.0 Hz, 1H), 7.34 ‒ 7.29 (m, 3H), 

7.25 ‒ 7.21 (m, 2H), 7.13 (d, J = 7.9 Hz, 2H), 5.25 (s, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.96 (s, 

2H), 3.73 (q, J = 7.0 Hz, 1H), 2.44 (d, J = 7.2 Hz, 2H), 1.87 ‒ 1.79 (m, 1H), 1.56 (d, J = 7.1 

Hz, 3H), 1.22 (t, J = 7.1 Hz, 3H), 0.88 (d, J = 6.6 Hz, 6H), 0.51 (s, 9H). 13C NMR (CDCl3, 

126 MHz): δ 172.7, 169.4, 168.5, 154.4, 147.8, 141.7, 140.6, 138.3, 138.0, 136.4, 136.3, 

136.2, 129.5, 128.1, 127.3, 126.7, 124.0, 123.8, 121.8, 119.8, 60.8, 47.4, 47.2, 44.9, 32.3, 30.1, 

30.0, 22.2, 18.6, 14.0. HRMS (ESI): Calcd for C35H43N3NaO4 [M+Na]+ 592.3146, found: 

592.3142.
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ethyl (E)-N-(1-(4-(2-(4-

isobutylphenyl)propanamido)phenyl)-3,3-

dimethylbut-1-en-1-yl)-N-picolinoylglycinate 

(8f)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 1/1) as a yellow solid in 69% yield (78.6 

mg, 0.138 mmol). Mp: 52 – 53 °C. 1H NMR (CDCl3, 500 MHz): δ 8.52 (d, J = 4.4 Hz, 1H), 

7.95 ‒ 7.84 (m, 1H), 7.71 ‒ 7.71 (m, 2H), 7.63 (d, J = 8.3 Hz, 2H), 7.51 (d, J = 5.1 Hz, 2H), 

7.27 (t, J = 6.8 Hz, 3H), 7.14 – 7.11 (m, 2H), 5.25 (s, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.99 (s, 

2H), 3.73 (q, J = 7.0 Hz, 1H), 2.45 (d, J = 7.1 Hz, 2H), 1.88 ‒ 1.82 (m, 1H), 1.57 ‒ 1.55 (m, 

3H), 1.23 (t, J = 7.1 Hz, 3H), 0.90 (d, J = 6.6 Hz, 6H), 0.52 (s, 9H). 13C NMR (CDCl3, 126 

MHz): δ 172.8, 169.5, 168.5, 154.6, 147.8, 141.2, 140.7, 138.6, 138.1, 136.5, 136.4, 131.6, 

131.0, 129.6, 127.3, 124.1, 123.9, 118.6, 60.9, 47.4, 47.1, 44.9, 32.3, 30.2, 30.0, 22.3, 18.5, 

14.0. HRMS (ESI): Calcd for C35H43N3NaO4 [M+Na]+ 592.3146, found: 592.3140.

ethyl (E)-N-(1-(4-(3-(4,5-diphenyloxazol-2-

yl)propanamido)phenyl)-3,3-dimethylbut-1-en-

1-yl)-N-picolinoylglycinate (8g)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 

1/1) as a yellow solid in 57% yield (74.9 mg, 

0.114 mmol). Mp: 53 – 54 °C. 1H NMR (CDCl3, 500 MHz): δ 8.97 (d, J = 5.7 Hz, 1H), 8.51 

(d, J = 4.3 Hz, 1H), 7.73 ‒ 7.67 (m, 2H), 7.63 ‒ 7.62 (m, 4H), 7.56 ‒ 7.54 (m, 4H), 7.37 – 

7.30 (m, 6H), 7.25 – 7.21 (m, 1H), 5.24 (s, 1H), 4.14 (q, J = 7.1 Hz, 2H), 4.00 (s, 2H), 3.25 (t, 

J = 6.9 Hz, 2H), 2.93 (t, J = 6.9 Hz, 2H), 1.21 (t, J = 7.1 Hz, 3H), 0.51 (s, 9H). 13C NMR 

(CDCl3, 126 MHz): δ 169.9, 169.5, 168.6, 162.4, 154.6, 147.9, 145.6, 141.2, 138.7, 136.6, 

136.4, 134.7, 132.1, 131.7, 131.1, 128.6, 128.5, 128.1, 127.8, 126.4, 124.1, 123.9, 118.7, 60.9, 
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47.2, 33.9, 32.3, 30.2, 23.8, 14.1. HRMS (ESI): Calcd for C40H40N4NaO5 [M+Na]+ 679.2891, 

found: 679.2886.

ethyl (E)-N-(1-(3-(2-(2-fluoro-[1,1'-biphenyl]-

4-yl)propanamido)phenyl)-3,3-dimethylbut-1-

en-1-yl)-N-picolinoylglycinate (8h)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether 

= 1/1) as a yellow solid in 61% yield (74.1 mg, 0.122 mmol). Mp: 63 – 64 °C. 1H NMR 

(CDCl3, 500 MHz): δ 8.56 (d, J = 4.5 Hz, 1H), 8.22 (s, 1H), 7.92 (s, 1H), 7.79 (d, J = 7.9 Hz, 

1H), 7.75 – 7.69 (m, 2H), 7.57 (d, J = 7.9 Hz, 2H), 7.49 ‒ 7.46 (m, 3H), 7.41 (t, J = 7.3 Hz, 

1H), 7.36 – 7.26 (m, 5H), 5.32 (s, 1H), 4.20 (q, J = 7.1 Hz, 2H), 4.03 (s, 2H), 3.86 (q, J = 6.9 

Hz, 1H), 1.66 (d, J = 7.0 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H), 0.58 (s, 9H). 13C NMR (CDCl3, 

126 MHz): δ 171.8, 169.4, 168.5, 159.7 (d, J = 248.8 Hz), 154.3, 147.9, 142.6 (d, J = 7.6 Hz), 

141.9, 138.0, 136.6, 136.3 (d, J = 7.4 Hz), 135.3, 131.0 (d, J = 3.4 Hz), 128.8 (d, J = 2.7 Hz), 

128.4, 128.2, 127.9 (d, J = 13.1 Hz), 127.7, 127.1, 124.2, 123.9, 123.6 (d, J = 3.2 Hz), 121.8, 

120.1, 115.4 (d, J = 23.5 Hz), 61.0, 47.3, 32.4, 30.1, 18.8, 14.1. 19F NMR (CDCl3, 471 MHz): 

δ -117.1. HRMS (ESI): Calcd for C37H38FN3NaO4 [M+Na]+ 630.2739, found: 630.2736.

ethyl (E)-N-(1-(4-(2-(1-(4-chlorobenzoyl)-5-

methoxy-2-methyl-1H-indol-3-

yl)acetamido)phenyl)-3,3-dimethylbut-1-

en-1-yl)-N-picolinoylglycinate (8i)

The title compound was isolated by column 

chromatography (eluent: EtOAc/petroleum ether = 1/1) as a yellow solid in 53% yield (76.5 

mg, 0.106 mmol). Mp: 100 – 101 °C. 1H NMR (CDCl3, 500 MHz): δ 8.52 (d, J = 4.7 Hz, 

1H), 7.86 (s, 1H), 7.75 – 7.72 (m, 2H), 7.68 – 7.63 (m, 4H), 7.49 ‒ 7.45 (m, 4H), 7.28 (t, J = 

4.3 Hz, 1H), 7.00 (d, J = 2.4 Hz, 1H), 6.88 (d, J = 9.0 Hz, 1H), 6.71 (dd, J = 9.0, 2.5 Hz, 1H), 

5.25 (s, 1H), 4.15 (q, J = 7.1 Hz, 2H), 3.99 (s, 2H), 3.81 ‒ 3.80 (m, 5H), 2.44 (s, 3H), 1.24 (t, 
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J = 7.1 Hz, 3H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 169.5, 168.5, 168.4, 168.2, 

156.2, 154.6, 147.8, 141.3, 139.4, 138.1, 136.4, 133.5, 131.7, 131.6, 131.1, 130.9, 130.3, 

129.1, 124.1, 124.0, 119.0, 115.0, 112.5, 112.0, 101.0, 60.9, 55.6, 47.2, 33.1, 32.3, 30.2, 14.0, 

13.3. HRMS (ESI): Calcd for C41H41ClN4NaO6 [M+Na]+ 743.2607, found: 743.2601.

ethyl (E)-N-(1-(4-(2-(4-(2-(4-

chlorobenzamido)ethyl)phenoxy)-

2-methylpropanamido)phenyl)-

3,3-dimethylbut-1-en-1-yl)-N-

picolinoylglycinate (8j)

The title compound was isolated by 

column chromatography (eluent: EtOAc/petroleum ether = 1/1) as a yellow solid in 43% yield 

(62.4mg, 0.086 mmol). Mp: 75 – 76 °C. 1H NMR (CDCl3, 500 MHz): δ 8.76 (s, 1H), 8.51 (d, 

J = 4.7 Hz, 1H), 7.70 – 7.59 (m, 8H), 7.29 (d, J = 8.4 Hz, 2H), 7.24 (d, J = 6.6 Hz, 1H), 7.11 

(d, J = 8.4 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.83 (t, J = 4.7 Hz, 1H), 5.23 (s, 1H), 4.15 – 4.11 

(m, 2H), 3.98 (s, 2H), 3.62 – 3.58 (m, 2H), 2.84 (t, J = 7.3 Hz, 2H), 1.53 (s, 6H), 1.21 (t, J = 

7.1 Hz, 3H), 0.51 (s, 9H). 13C NMR (CDCl3, 126 MHz): δ 173.0, 169.4, 168.5, 166.4, 154.5, 

152.2, 147.8, 141.3, 137.8, 137.3, 136.4, 136.4, 134.4, 132.8, 131.7, 131.5, 129.5, 128.5, 

128.3, 124.1, 123.8, 122.0, 118.9, 81.8, 60.8, 47.1, 41.2, 34.7, 32.3, 30.1, 24.8, 14.0. HRMS 

(ESI): Calcd for C41H45ClN4NaO6 [M+Na]+ 747.2920, found: 747.2915.

ethyl (E)-4-(N-(3,3-dimethyl-1-phenylbut-1-en-1-

yl)picolinamido)benzoate (8k)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 80% yield (68.6 

mg, 0.160 mmol). Mp: 90 – 91 °C. 1H NMR (CDCl3, 500 MHz): δ 

8.58 (s, 1H), 7.91 (d, J = 7.4 Hz, 2H), 7.77 ‒ 7.77 (s, 2H), 7.61 ‒ 7.61 (s, 2H), 7.34 – 7.16 (m, 

6H), 5.41 (s, 1H), 4.30 (q, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 3H), 0.66 (s, 9H). 13C NMR 

(CDCl3, 126 MHz): δ 169.2, 166.0, 155.1, 148.0, 142.4, 137.7, 136.6, 136.1, 131.0, 130.0, 

N

t-Bu

CO2Et

N
H

O
O

Me Me
NH

O

Cl

O

N

N

Ph
t-Bu

CO2Et

O

N



S46

128.1, 127.9, 127.3, 126.5, 124.4, 124.3, 60.8, 32.7, 30.4, 14.2. HRMS (ESI): Calcd for 

C27H28N2NaO3 [M+Na]+ 451.1992, found: 451.1990.

ethyl N-benzoyl-N-picolinoylglycinate (9)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 67% yield (83.7 mg, 

0.268 mmol). Mp: 93 – 94 °C. 1H NMR (CDCl3, 500 MHz): δ 8.28 ‒ 8.28 (m, 1H), 7.70 ‒ 

7.63 (m, 3H), 7.54 (t, J = 7.7 Hz, 1H), 7.19 (t, J = 7.4 Hz, 1H), 7.13 ‒ 7.08 (m, 3H), 4.82 (s, 

2H), 4.24 (q, J = 7.1 Hz, 2H), 1.28 (t, J = 7.1 Hz, 3H). 13C NMR (CDCl3, 125 MHz): δ 173.5, 

171.4, 168.9, 151.8, 148.1, 137.0, 136.6, 131.6, 128.9, 127.9, 125.7, 124.9, 61.6, 47.5, 14.1. 

HRMS (ESI): Calcd for C17H16N2NaO4 [M+Na]+ 335.1002, found: 335.1003.

ethyl (E)-N-(2-(4-methoxyphenyl)-1-phenylvinyl)-N-

picolinoylglycinate (10)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/3) as a yellow solid in 73% yield (94.7 mg, 0.292 mmol). Mp: 57 

– 58 °C. 1H NMR (CDCl3, 500 MHz): δ 8.57 ‒ 8.57 ( , 1H), 7.74 ‒ 7.74 (m, 4H), 7.35 ‒ 7.29 

(m, 4H), 5.12 (s, 1H), 3.82 – 3.36 (m, 5H), 0.52 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 

171.4, 154.8, 147.9, 141.1, 137.2, 136.6, 135.8, 131.1, 128.7, 127.8, 124.3, 61.3, 48.2, 32.5, 

30.2. HRMS (ESI): Calcd for C20H24N2NaO2 [M+Na]+ 347.1730, found: 347.1733.

ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(pyrimidine-2-

carbonyl)glycinate (4a-1)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/5) as a yellow solid in 55% yield (40.4 mg, 

0.110 mmol). Mp: 38 – 39 °C. 1H NMR (CDCl3, 500 MHz): δ 8.81 (d, J 

= 4.9 Hz, 2H), 7.67 ‒ 7.65 (m, 2H), 7.37 – 7.34 (m, 3H), 7.30 (t, J = 4.9 Hz, 1H), 5.49 (s, 1H), 

4.19 – 4.15 (m, 2H), 4.06 (s, 2H), 1.25 (s, 3H), 0.53 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 
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168.2, 166.8, 163.5, 156.9, 141.9, 136.4, 135.1, 131.0, 128.9, 127.9, 120.8, 61.0, 46.5, 32.5, 

30.4, 14.2. HRMS (ESI): Calcd for C21H25N3NaO3 [M+Na]+ 390.1788, found: 390.1790.

ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(quinoline-2-

carbonyl)glycinate (4a-2)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/5) as a yellow solid in 78% yield (65.0 mg, 

0.156 mmol). Mp: 82 – 83 °C. 1H NMR (CDCl3, 500 MHz): δ 8.40 (d, J 

= 5.7 Hz, 1H), 8.30 – 8.25 (m, 1H), 7.72 – 7.68 (m, 1H), 7.61 – 7.55 (m, 

4H), 7.53 (d, J = 5.7 Hz, 1H), 7.26 – 7.21 (m, 3H), 5.38 (s, 1H), 4.17 (q, J = 7.2 Hz, 2H), 4.07 

(s, 2H), 1.22 (t, J = 7.2 Hz, 3H), 0.09 (s, 9H). 13C NMR (CDCl3, 125 MHz): δ 168.8, 168.7, 

156.2, 141.1, 140.8, 136.1, 136.0, 135.4, 130.8, 130.4, 128.6, 127.9, 127.8, 126.8, 126.7, 

126.6, 120.9, 61.1, 46.7, 32.0, 29.8, 14.1. HRMS (ESI): Calcd for C26H28N2NaO3 [M+Na]+ 

439.1992, found: 439.1996.

ethyl (E)-N-(3,3-dimethyl-1-phenylbut-1-en-1-yl)-N-(isoquinoline-1-

carbonyl)glycinate (4a-3)

The title compound was isolated by column chromatography (eluent: 

EtOAc/petroleum ether = 1/5) as a yellow solid in 61% yield (50.8 mg, 

0.122 mmol). Mp: 95 – 96 °C. 1H NMR (CDCl3, 500 MHz): δ 8.06 (d, J 

= 8.5 Hz, 1H), 7.90 (d, J = 8.5 Hz, 1H), 7.73 (d, J = 6.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 1H), 

7.65 (d, J = 8.1 Hz, 1H), 7.53 (t, J = 7.7 Hz, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.26 – 7.19 (m, 3H), 

5.15 (s, 1H), 4.04 (q, J = 7.1 Hz, 2H), 3.94 (s, 2H), 1.10 (t, J = 7.1 Hz, 3H), 0.19 (s, 9H). 13C 

NMR (CDCl3, 125 MHz): δ 169.5, 168.6, 154.1, 146.5, 141.3, 137.2, 136.5, 135.9, 131.2, 

129.8, 129.5, 128.7, 127.9, 127.7, 127.5, 127.2, 121.1, 60.9, 47.2, 32.3, 30.1, 14.1. HRMS 

(ESI): Calcd for C26H28N2NaO3 [M+Na]+ 439.1992, found: 439.1996.

7. References:
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