
S1

Pd-Catalyzed Sequential Hydroarylation and Olefination 

Reactions of 3-AllylChromones

Yi-En Liang, Chia-Ling Lu, and Wen-Tai Li*

National Research Institute of Chinese Medicine, Ministry of Health and Welfare, 
Taipei 11221, Taiwan, R.O.C.

*Email: wtli@nricm.edu.tw

Supporting Information

Table of Contents Page No

1. 1H and 13C NMR spectra 

2. ORTEP diagram of 2c 

3. X-ray data of 2c

S2

S63

S64

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2019

mailto:wtli@nricm.edu.tw


S2

3-Allyl-7-methoxy-4H-chromen-4-one (1a)
1H NMR

3-Allyl-4H-chromen-4-one (1b)
1H NMR

OO

O

O

O



S3

3-Allyl-6-chloro-4H-chromen-4-one (1d)
1H NMR

O

O
Cl



S4
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3-(But-2-en-1-yl)-7-methoxy-4H-chromen-4-one (3b)
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3-(But-2-en-1-yl)-6-chloro-4H-chromen-4-one (3c)
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3-Cinnamyl-7-methoxy-4H-chromen-4-one (5a)
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(E)-3-(3-(p-Tolyl)allyl)-4H-chromen-4-one (5b)
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(E)-7-Methoxy-3-(3-(p-tolyl)allyl)-4H-chromen-4-one (5c)
1H NMR

13C NMR

O

O

O

O

O

O



S10

(E)-7-(3-Phenylprop-1-en-1-yl)-8H-[1,3]dioxolo[4,5-g]chromen-8-one (5f)
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7-Methoxy-3-(1-(p-tolyl)propyl)-4H-chromen-4-one (2a)
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3-(1-(p-Tolyl)propyl)-4H-chromen-4-one (2b)
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3-(1-(o-Tolyl)propyl)-4H-chromen-4-one (2b’)
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3-(1-(2,4-Dimethylphenyl)propyl)-7-methoxy-4H-chromen-4-one (2c)
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6-Chloro-3-(1-(p-tolyl)propyl)-4H-chromen-4-one (2d)
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3-(1-(4-Hydroxyphenyl)propyl)-7-methoxy-4H-chromen-4-one (2e).
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3-(1-(2-Hydroxyphenyl)propyl)-7-methoxy-4H-chromen-4-one (2e’).
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7-Methoxy-3-(1-(naphthalen-1-yl)propyl)-4H-chromen-4-one (2f)
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7-Ｍethoxy-3-(1-(naphthalen-2-yl)propyl)-4H-chromen-4-one (2f’)
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7-Methoxy-3-(1-(4-phenoxyphenyl)propyl)-4H-chromen-4-one (2g)
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3-(1-([1,1'-Biphenyl]-4-yl)propyl)-7-methoxy-4H-chromen-4-one (2h)
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7-Methoxy-3-(1-(4-oxochroman-6-yl)propyl)-4H-chromen-4-one (2i)
1H NMR

13C NMR

MeO O

O
Me

O

O

MeO O

O
Me

O

O



S23

3-(1-Mesitylpropyl)-7-methoxy-4H-chromen-4-one (2j)
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7-Methoxy-3-(1-(4-(methylthio)phenyl)propyl)-4H-chromen-4-one (2k)
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3-(1-(4-Acetyl-3-hydroxyphenyl)propyl)-7-methoxy-4H-chromen-4-one (2l)
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3-(1-(3-Acetyl-2-hydroxyphenyl)propyl)-7-methoxy-4H-chromen-4-one (2l’)
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4-(7-Methoxy-4-oxo-4H-chromen-3-yl)-4-(p-tolyl)butanoic acid (2m)
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3-(1-(p-Tolyl)butyl)-4H-chromen-4-one (4a)
1H NMR
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7-Methoxy-3-(1-(2,4-dimethylphenyl)butyl)-4H-chromen-4-one (4b)
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6-Chloro-3-(1-(2,5-dimethylphenyl)butyl)-4H-chromen-4-one (4c)
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3-(1-(3,4-Dimethylphenyl)butyl)-4H-chromen-4-one (4d)
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7-Methoxy-3-(3-phenyl-1-(p-tolyl)propyl)-4H-chromen-4-one (6a)
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3-(1,3-Di-p-tolylpropyl)-4H-chromen-4-one (6b)
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3-(1,3-Di-p-tolylpropyl)-7-methoxy-4H-chromen-4-one (6c)
1H NMR
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3-(1-(3,4-Dimethylphenyl)-3-(p-tolyl)propyl)-4H-chromen-4-one (6d)
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3-(1-(2,5-Dimethylphenyl)-3-phenylpropyl)-7-methoxy-4H-chromen-4-one (6e)
1H NMR
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7-(1-(4-Methoxyphenyl)-3-phenylpropyl)-8H-[1,3]dioxolo[4,5-g]chromen-8-one (6f)
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7-(1-(2-Methoxyphenyl)-3-phenylpropyl)-8H-[1,3]dioxolo[4,5-g]chromen-8-one (6f’)
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6-Chloro-3-(1,3-di-p-tolylpropyl)-4H-chromen-4-one (6g)
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3-(1-([1,1'-Biphenyl]-4-yl)-3-(p-tolyl)propyl)-7-methoxy-4H-chromen-4-one (6h)
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7-Methoxy-3-(3-(2,4-dimethylphenyl)-3-phenylpropyl)-4H-chromen-4-one (6i)
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Butyl (E)-3-(3,5-dimethyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)phenyl)acrylate (7a)
1H NMR
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Methyl (E)-3-(3,5-dimethyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)phenyl)acrylate (7b) 
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Butyl (E)-3-(2-(1-(6-fluoro-4-oxo-4H-chromen-3-yl)propyl)-3,5-
dimethylphenyl)acrylate (7c)
1H NMR
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Ethyl (E)-3-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-5-methylphenyl) 
acrylate (7d)
1H NMR
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Ethyl (E)-3-(5-methyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)phenyl)acrylate (7e)
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Ethyl (E)-3-(3-methyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)phenyl)acrylate (7e’)
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Diethyl 3,3'-(5-methyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)-1,3-phenylene)(2E,2'E)-
diacrylate (7e”)
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Butyl (E)-3-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-4,5-
dimethylphenyl)acrylate (7f) 
1H NMR
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Dibutyl 3,3'-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-4,5-dimethyl-1,3-
phenylene)(2E,2'E)-diacrylate (7f”)
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Butyl (E)-3-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-5-
methylphenyl)acrylate (7g)
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Butyl(E)-3-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-3methylphenyl)acrylate 
(7g’)
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Dibutyl 3,3'-(2-(1-(7-methoxy-4-oxo-4H-chromen-3-yl)propyl)-5-methyl-1,3-
phenylene)(2E,2'E)-diacrylate (7g”)
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(E)-3-(1-(2,4-Dimethyl-6-(2-(phenylsulfonyl)vinyl)phenyl)propyl)-4H-chromen-4-one 
(7h)
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Ethyl (E)-3-(3,5-dimethyl-2-(1-(4-oxo-4H-chromen-3-yl)propyl)phenyl)acrylate (7i)
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Butyl (E)-3-(2-(1-(6-fluoro-4-oxo-4H-chromen-3-yl)propyl)-5-methylphenyl)acrylate 
(7j)
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Butyl (E)-3-(2-(1-(6-fluoro-4-oxo-4H-chromen-3-yl)propyl)-3-methylphenyl)acrylate 
(7j’)
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Dibutyl 3,3'-(2-(1-(6-fluoro-4-oxo-4H-chromen-3-yl)propyl)-5-methyl-1,3-
phenylene)(2E,2'E)-diacrylate (7j”)
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Butyl (E)-3-(5-methyl-2-(1-(4-oxo-4H-chromen-3-yl)butyl)phenyl)acrylate (7k)
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Methyl (E)-3-(5-methyl-2-(1-(4-oxo-4H-chromen-3-yl)butyl)phenyl)acrylate (7l)
1H NMR

13C NMR

O

O

Me

Me

CO2Me

O

O

Me

Me

CO2Me



S61

Methyl (E)-3-(3-methyl-2-(1-(4-oxo-4H-chromen-3-yl)butyl)phenyl)acrylate (7l’)
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Methyl (E)-3-(5-methyl-2-(1-(4-oxo-4H-chromen-3-yl)butyl)phenyl)acrylate (7l”)
1H NMR
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Single crystal X-ray diffraction

The single crystal was obtained by slow evaporation of 2c in a solution of acetone and n-
hexane. The structure was solved with the Oxford Gemini dual system dingle-crystal XRD 
equipped with Cryojet, and refined with the SHELXL-2014 using Least Squares minimization. 
The X-ray crystallographic data can be obtained free of charge from the Cambridge 
Crystallographic Data Center via www.ccdc.cam.ac.uk/data_request/cif.
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Me

MeO

Me

Me

2c

Figure S1. ORTEP plot of the crystallographic structure of 2c. Thermal probability 
ellipsoids are shown at the 50% probability level.
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Table S1. Crystal data and experimental details for ic19207 (2c).
                                         Crystal data 

Empirical formula C21 H22 O3

Formula weight 322.38

Crystal system Triclinic

Space group P-1

Unit cell dimensions a = 6.3862(3) Å = 100.358(5)°.

b = 8.2346(4) Å = 97.648(5)°.

c = 17.2255(12) Å  = 95.824(4)°.

Volume 875.83(9) Å3

Z 2

F(000) 344

Density (calculated) 1.222 Mg/m3

Wavelength 0.71073 Å

Cell parameters reflections used 2406

Theta range for Cell parameters 4.0070 to 28.7000°.

Absorption coefficient 0.081 mm-1

Temperature 150(2) K

Crystal size 0.20 x 0.20 x 0.15 mm3

                                         Data collection 

Diffractometer Xcalibur, Atlas, Gemini

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 1.00000 and 0.95886

No. of measured reflections 5933

No. of independent reflections 3771 [R(int) = 0.0194] 

No. of observed [I>2_igma(I)] 2764

Completeness to theta = 25.242° 99.2 % 

Theta range for data collection 3.152 to 27.497°.

                                         Refinement 

Final R indices [I>2sigma(I)] R1 = 0.0618, wR2 = 0.1916

R indices (all data) R1 = 0.0861, wR2 = 0.2156

Goodness-of-fit on F2 1.329

No. of reflections 3771

No. of parameters 217

No. of restraints 0

Largest diff. peak and hole 0.414 and -0.407 e.Å-3


