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EXPERIMENTAL 

1. Chemistry 

1.1. Reagents, solvents, and equipments 

 All reagents and catalysts used in the synthesis were provided by Sigma-Aldrich, 

TCI, Alpha-Aesar, Fischer Scientific, or Combi-Blocks, and employees without prior 

purification. Anhydrous solvents were acquired by Sigma-Aldrich and utilized as such 

without further drying. Reactions under microwave irradiation were performed in a 

Biotage Initiator EXP device. Reactions performed in ultrasound bath were performed in 

an Ultrason Transsonic T460H equipment. Catalytic hydrogenation reactions were 

performed in a high pressure laboratory reactor midiclave Büchiglassuster. 

Thin layer chromatography were performed with silica gel plates MERCK 60 F254 

on aluminum foil, and revealed by UV (254 or 365 nm). High pressure liquid 

chromatographs (HPLC) analytical were obtained using a Dionex UltiMate 300 

apparatus, following a gradient of 1 to 100% of MeOH in H2O + 0.05% of TFA. Retention 

time were provided in minutes. Column chromatography on silica were realized using 

an  ARMEN flash chromatography apparatus in normal phase (column Interchim 25g 

under silica gel 30 µm) or in reverse phase (column Symply Connect under silica gel C18 

40-60 µm), or under compressed air flow in silica gel MERCK Si 60 (40-63 µm). 

1H, 13C and 19F NMR spectra were registered in a 400 MHz Bruker DXP 

spectrometer. The chemical shifts (δ) were indicated in parts per million (ppm) and the 

coupling constants (J) in hertz (Hz), and were used the residual peaks of deuterated 

chloroform or DMSO as reference. The following abbreviations were utilized: s (singlet), 

bs (broad singlet), d (doublet), dd (double doublet), t (triplet), dt (double triplet), q 

(quadruplet), quint (quintuplet) and m (multiplet). Low resolution mass spectra 

(LC/MS) were performed using an Agilent 1200SL spectrometer in electrospray mode 

(gradient MeCN 1 to 100% in H2O + 0.1% HCO2H). High resolution mass spectra (LC-

UV-MS/MS) were performed using an Agilent 1200SL spectrometer in ESI mode with a 

Q-ToF analyser (gradient MeCN 1 to 100% in H2O + 0.1% HCO2H).
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2. Synthetic procedures and compounds characterization 

Compounds 1d [1], 3a, 3b and 3 [2], 5b [3], 6 [4], 8a [5], 8d [6], 9a [5], 9b and 9c [7], 9d [5], 

9g [8], 10 [4] 12a [9], 13a [10] and 17 [11] were previously described in the literature and their 

analytical data are consistent with the previously reported characterization. 

Synthesis of 6-acetoxy-1,2-dihydro-quinolin-2-one (1d). 

N
H

O

O

O

 

To a solution of 6-hydroxyquinolin-2-one (1.0 g, 1 eq., 6.20 mmol) in pyridine (15 mL) was added 

acetic anhydride (633.5 mg, 0.58 mL, 1.3 eq., 6.20 mmol) and the resulting solution was sonicated 

at r.t. for 1 h (monitored by TLC and HPLC). The resulting precipitate was filtered, washed with 

about:blank
about:blank
about:blank
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cold water, and dried to afford the title compound as a solid (0.96 g, 4.7 mmol, 76%). Analytical 

data are consistent with literature values [1]. 

about:blank
about:blank
about:blank
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Synthesis of 1-methyl-6-acetoxy-quinolin-2-one (1e) 

N O

O

O

 

6-acetoxy-quinolin-2-one (1d) (957.6 mg, 4.71 mmol, 1 eq.) was solubilized in DMF (40 

mL), NaH (113.1 mg, 4.713 mmol, 1 eq.) was added portionwise, and the resulting 

solution was stirred for 20 minutes at r.t. Then, CH3I (668. 9 mg, 0.29 mL, 4.71 mmol, 1 

eq.) was added dropwise and the mixture was stirred overnight at r.t till completion of 

the reaction (monitored by TLC and HPLC). The solvent was evaporated and the crude 

was taken in H2O and extracted with EtOAc twice. The organic phases were combined, 

dried over Na2SO4, filtered and concentrated in vacuo, to afford the title compound as a 

white solid (1.1 g, 4.65 mmol, 99%). The crude was used directly in the next stage without 

further purification. This molecule was described by Sun et al. (2007) [12], but without 

accessible spectral data.

Molecular Formula: C12H11NO3. Molecular Weight: 217.07 g/mol.  

1H NMR (400 MHz, DMSO-d6) δ: 2.30 (s, 3H), 3.62 (s, 3H), 6.65 (d, J = 9.6 Hz, 1H), 7.41 

(dd, J = 9.2 and 2.4 Hz, 1H), 7.52 (d, J = 2.4 Hz, 1H), 7.55 (d, J = 9.2 Hz, 1H), 7.88 (d, J = 9.6 

Hz, 1H). 

13C NMR (100 MHz, DMSO-d6) δ: 169.39, 160.88, 144.81, 138.51, 137.53, 124.68, 121.96, 

120.67, 120.48, 115.79, 29.19, 20.77. 

 

Synthesis of 1-methyl-6-hydroxy-quinolin-2-one (1c) 

N O

HO

 

A microwave vial (oven dried and under argon) was charged with 1-methyl-6-acetoxy-

quinolin-2-one 1e (1.0 g, 4.604 mmol, 1 eq.) and K2CO3 (1.91 g, 13.81 mmol, 3 eq.). MeOH 

(50 mL) was added and the vial was capped properly, flushed with argon, and the 
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solution was stirred at rt overnight. At the end of the reaction, monitored by TLC and 

HPLC, the volatiles were evaporated and the residue dissolved in H2O. HCl 6N was added until 

pH ~ 7 was reached.  The aqueous solution was then extracted twice with EtOAc. The organic 

layers were combined, dried over Na2SO4 and filtered. The filtrate was concentrated in vacuo and 

purified by silica gel flash column chromatography using a gradient of 10 to 100% EtOAc in 

heptane to afford a white solid (1c) (0.58 g, 3.32 mmol, 72%). This molecule was described by 

Skerpon et al. (2013) [13] but without accessible spectral data. 

Molecular Formula: C10H9NO2. Molecular Weight: 175.06 g/mol.  

1H NMR (400 MHz, DMSO-d6) δ: 3.56 (s, 3H), 6.55 (d, J = 9.6 Hz, 1H), 7.03 (d, J = 2.8 Hz, 1H), 7.09 

(dd, J = 8.8 and 2.4 Hz, 1H), 7.36 (d, J = 9.2 Hz, 1H), 7.77 (d, J = 9.6 Hz, 1H), 9.52 (br s, 1H). 

13C NMR (100 MHz, DMSO-d6) δ: 160.55, 152.15, 138.54, 133.17, 121.36, 121.01, 119.55, 115.74, 

112.63, 28.96.

 

Synthesis of chromen-4-one (3a) 

 

A microwave vial was charged with o-hydroxyacetophenone (6.78 g, 6 mL, 49.84 mmol, 1 eq.) 

and N,N-dimethylformamide-dimethylacetal (N,N-DMF-DMA, 5.94 g, 6.67 mL, 49.84 mmol, 1 

eq.). The vial was capped properly and heated under microwave irradiation (300 W, 115°C) 

during 15 seconds. The resulting mixture was cooled at rt and crystallized in pentane to provide 

an intermediate enamine which was used directly without further purification. The crude was 

dissolved in DCM (300 mL), 12 N HCl (30 mL) was added and the resulting mixture was stirred 

under reflux for 1 hour. At the end of reaction, monitored by TLC and HPLC, the solution was 

cooled at rt and washed with saturated NaHCO3 solution and brine, dried over Na2SO4, filtered 

and concentrated in vacuo to afford chromen-4-one 3a (6.60 g, 45.2 mmol, 91%). Analytical data 

are consistent with literature values [2]. 
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Preparation of 3-hydroxy-chromen-4-one (3) 

step 1: 2,3-epoxyde-chromen-4-one (3b) 

O

O

O

O

O

O

O

OH

 

To a solution of chromen-4-one (3a, 0.1 g,  0.68 mmol, 1 eq.) in CH2Cl2 (2 mL) chilled at 0°C,  was 

cautiously added in small portion 30% hydrogen peroxide  (H2O2, 0.12 mL, 1.37 mmol, 2.0 eq.) 

followed by NaOH (6 M, 0.60 mL) and the resulting mixture was stirred at 0 °C for 3 hours. At 

the end of reaction, monitored by TLC and HPLC, H2O was added and the aqueous phase was 

then extracted twice with EtOAc, the organic phases were combined, dried over Na2SO4, filtered 

and the filtrate was evaporated to provide a crude amorphous solid (90.9 mg, 82%), which was 

used in the next step without further purification. Analytical data are consistent with literature 

values [2]. 

step 2:  3-hydroxy-chromen-4-one (3) 

To the previously obtained 2,3-epoxyde-chromen-4-one (3b) was added concentrated HCl (36 %, 

5.8 mL/mmol) and the resulting mixture was heated at 70 °C for 1 h. At the end of reaction, 

monitored by TLC and HPLC, the resulting solution was extracted twice with  DCM, the organic 

layers were combined and washed successively with a saturated NaHCO3 solution, brine, dried 

over Na2SO4, filtered and the filtrate was concentrated in vacuo, to provide the 3-hydroxyde-

chromen-4-one (3) as a brown solid in 53 % yield. Analytical data are consistent with literature 

values [2]. 

2.1. General procedure P1 for the synthesis of triflic intermediates (4, 5a-b, 6).  

To a solution of appropriate phenol (1c, 2a, 2b, 3) (1 eq.) in DCM (2.0 mL/mmol) at 0°C, was added 

pyridine (2 eq.), followed by dropwise addition of triflic anhydride solution (1.47 eq.) in DCM 

(0.3 mL/mmol). The mixture was stirred at room temperature for 60 minutes (for 1c, 2a, and 3) or 

90 minutes (for 2b). At the end of the reaction, monitored by TLC, the solvent was evaporated 

and the crude was dissolved in EtOAc. The organic phase was successively washed with 1N HCl, 

brine, and H2O, dried over Na2SO4, filtered, and the filtrate was concentrated in vacuo. The crude 

was purified by silica gel chromatography column pre-treated with 5% of a solution of Et3N in 

Et2O, using heptane/EtOAc 1:1 as eluent. 
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1-methyl-6-(trifluoromethylsulfonate)-quinolin-2-one (4) 

N O

O
S

O

F3C
O

 

New compound. Molecular Formula: C11H8F3NO4S. Molecular Weight: 307.01 g/mol. 

Appearance: White Solid. Yield: 81%.  

1H NMR (400 MHz, DMSO-d6) δ: 3.63 (s, 3H), 6.74 (d, J = 9.6 Hz, 1H), 7.67 (d, J = 9.2 Hz, 1H), 7.74 

(dd, J = 9.6 and 2.8 Hz, 1H), 7.97 – 7.99 (m, 2H).  

13C NMR (100 MHz, DMSO-d6) δ: 160.85, 143.34, 139.43, 138.18, 123.49, 123.08, 120.87, 120.75, 

119.86, 117.00, 29.38.  

19F NMR (376 MHz, DMSO-d6) δ: -72.65. 

 

6-(trifluoromethanesulfonate)-chromen-2-one (5a) 

O O

O
S

F3C

O

O

 

Molecular Formula: C10H5F3O5S. Molecular Weight: 293.98 g/mol. Appearance: White 

Solid. Yield: 75%.  

This compound was previously obtained by Tréguier et al. (2009) [14], but without 

accessible spectral data. 

1H NMR (400 MHz, CDCl3) δ: 6.54 (d, J = 9.6 Hz, 1H), 7.40 – 7.43 (m, 3H), 7.70 (d, J = 9.6 

Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 159.53, 153.19, 145.27, 142.01, 124.74, 120.42, 119.92, 119.08, 

118.84, 117.26.  

19F NMR (376 MHz, CDCl3) δ: -72.53. 

 



10 
 

 

 

7-(trifluoromethanesulfonate)-chromen-2-one (5b) 

O OO
S

F3C

O
O

 

Molecular Formula: C10H5F3O5S. Molecular Weight: 293.98 g/mol. Appearance: White Solid. 

Yield: 93%.

Analytical data are consistent with literature values [3]. 

 

3-(trifluoromethanesulfonate)-chromen-4-one (6) 

O

O

O
S

O

CF3

O

 

Molecular Formula: C10H5F3O5S. Molecular Weight: 293.98 g/mol. Appearance: Beige Solid. 

Yield: 81%. 

Analytical data are consistent with literature values [4]. 

General Procedures P2 for Palladium-Catalyzed Suzuki Reaction. 

Method A. General Suzuki−Miyaura procedure associate with the use of Pd(PPh3)4,  and NaHCO3  

in MeOH. Preparation of  6-(4-methoxy-phenyl)-1-methyl-1H-quinolin-2-one (7), 7-(4-methoxy-phenyl)-

chromen-2-one (8a), 7-(2-methoxy-phenyl)-chromen-2-one (8b), 7-(2-chloro-phenyl)-chromen-2-one (8c), 

7-(4-trifluoromethyl-phenyl)-chromen-2-one (8e), 7-(3,4-dichloro-phenyl)-chromen-2-one (8f), 6-(4-

methoxy-phenyl)-chromen-2-one (9a), 6-(3-methoxy-phenyl)-chromen-2-one (9b), 6-(2-methoxy-phenyl)-

chromen-2-one (9c), 6-(4-chloro-phenyl)-chromen-2-one (9d), 6-(2-chloro-phenyl)-chromen-2-one (9e) 

and 6-(3,4-dichloro-phenyl)-chromen-2-one (9f). 

A microwave vial (oven-dried and under argon) containing a Teflon Stirrer bar was charged with 

the corresponding OTf derivatives (compounds 4, 5a-b, 1 eq., 0.34 mmol), appropriate boronic 

acids (1.1 eq., 0.37 mmol) and NaHCO3 (3 eq., 1.02 mmol) followed by the addition of MeOH 

(2mL). The vessel was evacuated and backfilled with argon (this process was repeated three 

times), and Pd(PPh3)4 (5% mol, 0.017 mmol) was added. The reaction mixture was then capped 

properly and placed in a preheated oil bath at 110 °C until complete conversion of the starting 
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material was detected. The reaction mixture was monitored by TLC and HPLC analysis and was 

usually complete within 2 h. The reaction mixture was then concentrated under vacuum and 

EtOAc was added (~ 30 mL). The organic phase was successively washed with a saturated 

NaHCO3 solution, brine and water, then dried over Na2SO4 and filtered. The filtrate was 

evaporated in vacuo and the crude product was purified by flash chromatography on silica gel 

using a gradient of EtOAc 10-100 % in heptane to afford expected products 7; 8a-c,e; 9a-c,e-f. This 

same procedure was still applied for the preparation of compounds 8f and 9d, but with 

microwave heating at 110°C during 6 minutes. 

 

Method B. General Suzuki−Miyaura procedure associate with the use of Pd(PPh3)4, K3PO4 in  

toluene/ethanol/H2O. Preparation of 7-pyridin-4-yl-chromen-2-one (8d) and 6-pyridin-4-yl-chromen-2-

one (9g). 

A microwave vial (oven-dried and under argon) containing a Teflon Stirrer bar was charged with 

the corresponding OTf derivatives (compounds 5a-b, 1 eq., 0.34 mmol), appropriate boronic acids 

(1.2 eq., 0.41 mmol) and K3PO4 (1.5 eq., 0.51mmol), followed by the addition of a mixture of 

toluene/EtOH/H2O (4:1:1) (3mL). The vessel was evacuated and backfilled with argon (this 

process was repeated three times), and Pd(PPh3)4 (5% mol, 0.017 mmol) was added. The reaction 

mixture was then capped properly and placed in a preheated oil bath at 120 °C until complete 

conversion of the starting material was detected. The reaction mixture was monitored by TLC 

and HPLC analysis and was usually complete within 2 h. The reaction mixture was then 

concentrated under vacuum and EtOAc was added (~ 30 mL). The organic phase was successively 

washed with a saturated NaHCO3 solution, brine and water, then dried over Na2SO4 and filtered. 

The filtrate was evaporated in vacuo and the crude product was purified by flash chromatography 

on silica gel using a gradient of EtOAc 10-100 % in heptane to afford expected products 8d and 

9g. 

Method C. General Suzuki−Miyaura procedure associate with the use of Pd(OAc)2 and KF in 

MeOH. Preparation of 3-(4-methoxy-phenyl)-chromen-4-one (10). 

A microwave vial (oven-dried and under argon) containing a Teflon Stirrer bar was charged with 

the corresponding OTf derivatives (compound 6, 1 eq., 0.068 mmol), appropriate boronic acid (1.5 

eq., 0.102 mmol) and KF (2.0 eq., 0.136 mmol), followed by the addition MeOH (0.6 mL) and 

Pd(OAc)2 (5% mol, 0.0034 mmol). The vessel was evacuated and backfilled with argon (this 

process was repeated three times). The reaction mixture was then capped properly and heated 
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under microwaves irradiation at 120 °C until complete conversion of the starting material was 

detected. The reaction mixture was monitored by TLC and HPLC analysis and was usually 

complete within 20 min. The reaction mixture was then concentrated under vacuum and EtOAc 

was added (~ 30 mL). The organic phase was successively washed with a saturated NaHCO3 

solution, brine and water, then dried over Na2SO4 and filtered. The filtrate was evaporated in 

vacuo and the crude product was purified by flash chromatography on silica gel using a gradient 

of EtOAc 10-100 % in heptane to afford expected product 10 (yellow solid, 50%). 

 

6-(4-methoxy-phenyl)-1-methyl-1H-quinolin-2-one (7) 

N O

H3CO

 

 

Following general procedure P2 (method A) the new title compound was obtained in 

81% yield. Molecular Formula: C17H15NO2. Molecular Weight: 265.11 g/mol. 

Appearance: White Solid. Purity: 99%. 

1H NMR (400 MHz, DMSO-d6) δ: 3.63 (s, 3H), 3.80 (s, 3H), 6.64 (d, J = 9.2 Hz, 1H), 7.04 (d, 

J = 8.4 Hz, 2H), 7.56 (d, J = 8.8 Hz, 1H), 7.67 (d, J = 8.4 Hz, 2H), 7.88 (dd, J = 8.8 and 2.0 

Hz, 1H), 7.95 (d, J = 9.2 Hz, 1H), 7.98 (m, 1H).  

13C NMR (100 MHz, DMSO-d6) δ: 160.99, 158.87, 139.32, 138.62, 133.43, 131.23, 128.70, 

127.54, 125.70, 121.37, 120.47, 115.14, 114.43, 55.18, 29.03.  

LC-UV-MS/MS (ESI+): 266.1181 g/mol [M+H]+. 

 

7-(4-methoxy-phenyl)-chromen-2-one (8a) 

O O

H3CO
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Following general procedure P2 (method A) the title compound was obtained in 71% 

yield. Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: 

White Solid. Purity: 100%. 

Analytical data are consistent with literature values [5]. 

 

7-(2-methoxy-phenyl)-chromen-2-one (8b) 

O O

OCH3

 

Following general procedure P2 (method A) the new title compound was obtained in 

84% yield. Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: 

White Solid. Purity: > 99%.  

1H NMR (400 MHz, CDCl3) δ: 3.84 (s, 3H), 6.42 (d, J = 9.6 Hz, 1H), 7.02 (d, J = 8.0 Hz, 1H), 

7.06 (t, J = 7.6 Hz, 1H), 7.34 – 7.40 (m, 2H), 7.46 (d, J = 8.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 

7.56 (s, 1H), 7.73 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 161.22, 156.57, 153.96, 143.40, 142.79, 130.83, 129.93, 128.76, 

127.34, 126.02, 121.19, 117.91, 117.62, 116.34, 111.53, 55.68.  

LC-UV-MS/MS (ESI+): 253.0859 g/mol [M+H]+.   

 

7-(2-chloro-phenyl)-chromen-2-one (8c) 

O O

Cl

 

Following general procedure P2 (method A) the new title compound was obtained in 71% yield. 

Molecular Formula: C15H9ClO2. Molecular Weight: 256.03 g/mol. Appearance: Beige Solid. 

Purity: 100%.  
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1H NMR (400 MHz, CDCl3) δ: 6.46 (d, J = 9.6 Hz, 1H), 7.32 - 7.39 (m, 4H), 7.43 (s, 1H), 7.49 – 7.51 

(m, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 9.2 Hz, 1H). 

13C NMR (100 MHz, CDCl3) δ: 160.84, 153.91, 143.34, 143.21, 138.81, 132.48, 131.28, 130.40, 129.63, 

127.53, 127.27, 126.03, 118.22, 117.98, 117.01.  

LC/MS (ESI+): 256.9 g/mol [M+H]+. 

 

7-pyridin-4-yl-chromen-2-one (8d) 

O O

N
 

Following general procedure P2 (method B) the title compound was obtained in 74% yield. 

Molecular Formula: C14H9NO2. Molecular Weight: 223.06 g/mol. Appearance: White Solid. 

Purity: 100%.  

Analytical data are consistent with literature values [6]. 

 

7-(4-trifluoromethyl-phenyl)-chromen-2-one (8e) 

O O

F3C

Following general procedure P2 (method A) the new title compound was obtained in 78% yield. 

Molecular Formula: C16H9F3O2. Molecular Weight: 290.06 g/mol. Appearance: White Solid. 

Purity: 100%.  

1H NMR (400 MHz, CDCl3) δ: 6.46 (d, J = 9.6 Hz, 1H), 7.52 (dd, J = 8.0 and 1.6 Hz, 1H), 7.54 (s, 1H), 

7.59 (d, J = 8.0 Hz, 1H), 7.70 – 7.76 (m, 5H).  

13C NMR (100 MHz, CDCl3) δ: 160.65, 154.63, 143.52, 143.00, 142.81, 130.84, 128.57, 127.74, 126.21 

(q, J = 11 Hz), 123.53, 122.83, 118.66, 117.14, 115.53.  

LC/MS (ESI+): 290.9 g/mol [M+H]+.  
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7-(3,4-dichloro-phenyl)-chromen-2-one (8f) 

O O
Cl

Cl  

Following general procedure P2 (method A) the new title compound was obtained in 59% yield. 

Molecular Formula: C15H8Cl2O2. Molecular Weight: 289.99 g/mol. Appearance: White Solid. 

Purity: > 98%.  

1H NMR (400 MHz, CDCl3) δ: 6.45 (d, J = 9.6 Hz, 1H), 7.43-7.48 (m, 2H), 7.48 (s, 1H), 7.54-7.57 (m, 

2H), 7.69 (d, J = 1.6 Hz, 1H), 7.73 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.61, 154.63, 142.95, 142.52, 139.27, 133.47, 133.03, 131.19, 129.19, 

128.59, 126.54, 123.19, 118.59, 117.10, 115.16.  

LC/MS (ESI+): 290.9 g/mol [M+H]+.  

 

6-(4-methoxy-phenyl)-chromen-2-one (9a) 

O O

H3CO

 

Following general procedure P2 (method A) the title compound was obtained in 73% yield. 

Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: White Solid. Purity: 

100%. 

Analytical data are consistent with literature values [5]. 

 

6-(3-methoxy-phenyl)-chromen-2-one (9b) 

O O

H3CO
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Following general procedure P2 (method A) the title compound was obtained in 71% yield. 

Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: White Solid. Purity: 

100%. 

Analytical data are consistent with literature values [7]. 

 

6-(2-methoxy-phenyl)-chromen-2-one (9c) 

O O
OCH3

 

Following general procedure P2 (method A) the title compound was obtained in 76% yield. 

Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: White Solid. Purity: 

> 99%. 

Analytical data are consistent with literature values [7]. 

 

6-(4-chloro-phenyl)-chromen-2-one (9d) 

O O

Cl

 

Following general procedure P2 (method A) the title compound was obtained in 45% yield. 

Molecular Formula: C15H9ClO2. Molecular Weight: 256.03 g/mol. Appearance: Beige Solid. 

Purity: > 98%. 

Analytical data are consistent with literature values [5]. 
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6-(2-chloro-phenyl)-chromen-2-one (9e) 

O O
Cl

 
 

Following general procedure P2 (method A) the new title compound was obtained in 71% yield. 

Molecular Formula: C15H9ClO2. Molecular Weight: 256.03 g/mol. Appearance: White Solid. 

Purity: > 96%.  

1H NMR (400 MHz, CDCl3) δ: 6.47 (d, J = 9.2 Hz, 1H), 7.30 – 7.34 (m, 3H), 7.40 (d, J = 8.4 Hz, 1H), 

7.48 - 7.51 (m, 1H), 7.56 (d, J = 2.0 Hz, 1H), 7.61 (dd, J = 8.4 and 1.6 Hz, 1H), 7.75 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.77, 153.64, 143.49, 138.83, 135.95, 133.25, 132.67, 131.40, 130.28, 

129.32, 128.76, 127.24, 118.69, 117.19, 116.79.  

LC/MS (ESI+): 256.9 g/mol [M+H]+.  

 

6-(3,4-dichloro-phenyl)-chromen-2-one (9f) 

O O

Cl

Cl

 

Following general procedure P2 (method A) the new title compound was obtained in 68% yield. 

Molecular Formula: C15H8Cl2O2. Molecular Weight: 289.99 g/mol. Appearance: White Solid. 

Purity: > 95%.  

1H NMR (400 MHz, CDCl3) δ: 6.48 (d, J = 9.6 Hz, 1H), 7.40 (d, J = 8.4 Hz, 2H), 7.53 (d, J = 8.4 Hz, 

1H), 7.64 (d, J = 11.2 Hz, 2H), 7.69 (dd, J = 8.8 and 1.6 Hz, 1H), 7.76 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.49, 154.01, 143.25, 139.51, 135.47, 133.34, 132.26, 131.10, 130.55, 

129.02, 126.38, 126.16, 119.35, 117.74, 117.61.  

LC/MS (ESI+): 290.9 g/mol [M+H]+.  
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6-pyridin-4-yl-chromen-2-one (9g) 

O O

N

 

Following general procedure P2 (method B) the title compound was obtained in 82% yield. 

Molecular Formula: C14H9NO2. Molecular Weight: 223.06 g/mol. Appearance: White Solid. 

Purity: > 98%.  

Analytical data are consistent with literature values [8].  

 

Synthesis of 3-(4-methoxy-phenyl)-chromen-4-one (10).  

O

O
OCH3

 

Following general procedure P2 (method C) the title compound was obtained in 50% yield. 

Molecular Formula: C16H12O3. Molecular Weight: 252.08 g/mol. Appearance: Yellow Solid. 

Purity: > 98%. 

Analytical data are consistent with literature values [4]. 

 

General Procedures P3 for Palladium-Catalyzed Sonogashira reactions 

Method A. General Sonogashira procedure associate with the use of Pd(PPh3)2Cl2, CuI and Et3N 

in MeCN. Preparation of 7-phenylethynyl-chromen-2-one (12a) and 7-(3-benzyloxy-prop-1-ynyl)-

chromen-2-one (12b).   

A microwave vial (oven-dried and under argon) containing a Teflon Stirrer bar was charged with 

the corresponding OTf derivative (compound 5b, 1 eq., 0.34 mmol), appropriate terminal alkynes 

(1.52 eq., 0.52 mmol) and Et3N (3 eq., 1.02 mmol), followed by the addition of Pd(PPh3)2Cl2 (3.0 

mol %, 0.01mmol), the co-catalyst CuI (8.7 mol %, 0.03 mmol), and MeCN (2.1 mL). The vessel 

was evacuated and backfilled with argon (this process was repeated three times). The reaction 
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mixture was then capped properly and placed in a microwave (80°C) until complete conversion 

of the starting material was detected. The reaction mixture was monitored by TLC and HPLC 

analysis and was usually complete within 30 min. The reaction mixture was then concentrated 

under vacuum and EtOAc was added (~ 30 mL). The organic layer was successively washed with 

a saturated NaHCO3 solution, brine and water, then dried over Na2SO4 and filtered. The filtrate 

was evaporated in vacuo and the crude product was purified by flash chromatography on silica 

gel using a gradient of EtOAc 10-100 % in heptane to afford expected products 12a-b. 

 

Method B. General Sonogashira procedure associate with the use of Pd(OAc)2, SPhos and TBAI 

in MeCN. Preparation of 1-methyl-6-phenylethynyl-1H-quinolin-2-one (11), 7-(3-hydroxy-prop-1-ynyl)-

chromen-2-one (12c), 6-phenylethynyl-chromen-2-one (13a), 6-(5-phenyl-pent-1-ynyl)-chromen-2-one 

(13b) and 6-(3-hydroxy-prop-1-ynyl)-chromen-2-one (13c). 

A microwave vial (oven-dried and under argon) containing a Teflon Stirrer bar was charged with 

the corresponding OTf derivatives (compounds 4 and 5a-b, 1 eq., 0.34 mmol), appropriate 

terminal alkynes (1.52 eq., 0.52 mmol), K2CO3 (2 eq., 0.68 mmol), followed by the addition of 

Pd(OAc)2 (5 mol %, 0.017 mmol), 2-dicyclohexylphosphine-2’,6’-dimethoxybiphenyl (S-Phos, 0.1 

eq., 0.034 mmol), TBAI (0.25 eq., 0.085 mmol) and  MeCN (6.4 mL). The vessel was evacuated and 

backfilled with argon (this process was repeated three times). The reaction mixture was then 

capped properly and placed in a preheated oil bath at 50° C overnight. The reaction mixture was 

then concentrated under vacuum and EtOAc was added (~ 30 mL). The organic layer was 

successively washed with a saturated NaHCO3 solution, brine and water, then dried over Na2SO4 

and filtered. The filtrate was evaporated in vacuo and the crude product was purified by flash 

chromatography on silica gel using a gradient of EtOAc 10-100 % in heptane to afford expected 

products 11, 12c and 13a-c. 

 

1-methyl-6-phenylethynyl-1H-quinolin-2-one (11) 

N O
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Following general procedure P3 (method B) the new title compound was obtained in 78%. 

Molecular Formula: C18H13NO. Molecular Weight: 259.10 g/mol. Appearance: Brown Solid. 

Purity: 100%.  

1H NMR (400 MHz, DMSO-d6) δ: 3.62 (s, 3H), 6.67 (d, J = 9.2 Hz, 1H), 7.42 – 7.46 (m, 3H), 7.55 – 

7.57 (m, 3H), 7.76 (dd, J = 8.8 and 1.2 Hz, 1H), 7.92 (d, J = 9.6 Hz, 1H), 7.96 (s, 1H).  

13C NMR (100 MHz, DMSO-d6) δ: 161.46, 140.14, 139.16, 133.77, 132.12, 131.79, 129.27, 122.75, 

122.44, 120.68, 116.07, 115.77, 89.55, 89.10, 29.63. 

LC/MS (ESI+): 260.1 g/mol [M+H]+. 

 

7-phenylethynyl-chromen-2-one (12a) 

O O

 

Following general procedure P3 (method A) the title compound was obtained in 75% yield. 

Molecular Formula: C17H10O2. Molecular Weight: 246.07 g/mol. Appearance: Black Oil. Purity: 

100%.  

1H NMR (400 MHz, CDCl3) δ: 6.42 (d, J = 9.6 Hz, 1H), 7.37 - 7.39 (m, 3H), 7.42 – 7.46 (m, 3H), 7.54 

- 7.57 (m, 2H), 7.68 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.54, 153.95, 142.92, 131.94, 129.13, 128.61, 127.86, 127.79, 127.17, 

122.50, 119.65, 118.78, 116.99, 93.10, 88.17.  

LC/MS (ESI+): 246.9 g/mol [M+H]+. 

 

7-(3-benzyloxy-prop-1-ynyl)-chromen-2-one (12b) 

O O
O
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Following general procedure P3 (method A) the new title compound was obtained in 38% yield. 

Molecular Formula: C19H14O3. Molecular Weight: 290.09 g/mol. Appearance: Red Solid. Purity: 

> 98%.  

1H NMR (400 MHz, CDCl3) δ: 4.42 (s, 2H), 4.68 (s, 2H), 6.42 (d, J = 9.6 Hz, 1H), 7.32 – 7.43 (m, 8H), 

7.67 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.42, 153.87, 142.84, 137.37, 128.66, 128.27, 128.16, 127.90, 127.85, 

126.45, 119.98, 118.99, 117.22, 88.98, 85.17, 72.18, 57.97.  

LC/MS (ESI+): 291.0 g/mol [M+H]+. 

 

7-(3-hydroxy-prop-1-ynyl)-chromen-2-one (12c) 

O O
HO

 

Following general procedure P3 (method B) the title compound was obtained in 75% yield. 

Molecular Formula: C12H8O3. Molecular Weight: 200.05 g/mol. Appearance: Orange Solid. 

Purity: 99%.  

This compounds was previously obtained by Insogna et al. (2013) [15], but without accessible 

spectral data. 

1H NMR (400 MHz, CDCl3) δ: 1.98 (br s, 1H), 4.53 (s, 2H), 6.42 (d, J = 9.6 Hz, 1H), 7.31 (d, J = 8.0 

Hz, 1H), 7.36 (s, 1H), 7.41 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.54, 153.82, 142.92, 127.88, 127.83, 126.40, 119.88, 118.98, 117.20, 

90.99, 84.37, 51.68.  

LC/MS (ESI+): 200.9 g/mol [M+H]+. 
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6-phenylethynyl-chromen-2-one (13a) 

O O 

Following general procedure P3 (method B) the title compound was obtained in 78% yield. 

Molecular Formula: C17H10O2. Molecular Weight: 246.07 g/mol. Appearance: dark brown oil. 

Purity: 100%. 

Analytical data are consistent with literature values [9]. 

 

6-(5-phenyl-pent-1-ynyl)-chromen-2-one (13b)

 

O O 

 

Following general procedure P3 (method B) the new title compound was obtained in 76% yield. 

Molecular Formula: C20H16O2. Molecular Weight: 288.12 g/mol. Appearance: Brown Oil. Purity: 

> 90%.  

1H NMR (400 MHz, CDCl3) δ: 2.01 (quint, J = 7.2 Hz, 2H), 2.50 (t, J = 7.2 Hz, 2H), 2.86 (t, J = 7.2 Hz, 

2H), 6.50 (d, J = 9.6 Hz, 1H), 7.28 - 7.39 (m, 6H), 7.59 - 7.62 (m, 2H), 7.71 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 160.50, 153.29, 142.99, 141.56, 135.04, 130.85, 128.66, 128.55, 126.14, 

120.69, 118.86, 117.39, 117.12, 90.89, 79.55, 35.00, 30.28, 18.92.  

LC-UV-MS/MS (ESI+): 289.1220 g/mol [M+H]+. 
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6-(3-hydroxy-prop-1-ynyl)-chromen-2-one (13c) 

O O

HO

 

 

Following general procedure P3 (method B) the new title compound was obtained in 72% yield. 

Molecular Formula: C12H8O3. Molecular Weight: 200.05 g/mol. Appearance: Beige Solid. Purity: 

100%.  

1H NMR (400 MHz, CDCl3) δ: 1.85 (br s, 1H), 4.44 (s, 2H), 6.38 (d, J = 9.6 Hz, 1H), 7.20 (d, J = 7.6 

Hz, 1H), 7.48 – 7.50 (m, 2H), 7.58 (d, J = 9.6 Hz, 1H). 

13C NMR (100 MHz, CDCl3) δ: 160.34, 153.84, 142.84, 135.04, 131.16, 119.28, 118.94, 117.61, 117.31, 

88.20, 83.98, 51.66.  

LC-UV-MS/MS (ESI+): 201.0548 g/mol [M+H]+. 

 

2.4. General procedure P4 for the Palladium-catalyzed Negishi reaction.  

Preparation of compounds 14 and 15. A microwave vial (oven-dried and under argon) containing 

a Teflon Stirrer bar was charged with the corresponding OTf derivatives (compounds 5a or 5b, 1 

eq., 0.34 mmol), followed by Pd(OAc)2 (5% mol, 0.017 mmol) and SPhos (10 mol %, 0.034 mmol) 

in THF (1 mL). The vessel was evacuated and backfilled with argon (this process was repeated 

three times). The reaction mixture was then capped properly and then benzyl zinc bromide (0.5 

M in THF, 2 eq., 0.68 mmol) was added in one portion and the resulting mixture was stirred at 

room temperature overnight. The reaction mixture was then dilute with EtOAc and filtered 

through a pad of celite and rinse with EtOAc. The organic phase was successively washed with 

a saturated NH4Cl solution, brine and water, then dried over Na2SO4 and filtered. The filtrate was 

evaporated in vacuo and the crude product was purified by flash chromatography on silica gel 

using a gradient of 10-100 % EtOAc in heptane to afford expected products 14 and 15. 
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6-benzyl-chromen-2-one (14) 

O O  

 

Following general procedure P4 the title compound was obtained in 62% yield. Molecular 

Formula: C16H12O2. Molecular Weight: 236.08 g/mol. Appearance: Beige Solid. Purity: > 98%. 

This compound was previously obtained by Kondedeshmukah et al. (1993) [14], but without 

accessible spectral data. 

1H NMR (400 MHz, CDCl3) δ: 3.95 (s, 2H), 6.32 (d, J = 9.2 Hz, 1H), 7.10 (d, J = 7.6 Hz, 2H), 7.14 – 

7.18 (m, 3H), 7.21 – 7.25 (m, 2H), 7.29 (m, 1H), 7.56 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 161.03, 152.74, 143.52, 140.33, 137.72, 132.75, 129.00, 128.83, 127.76, 

126.63, 118.90, 117.05, 116.82, 41.20.  

LC/MS (ESI+): 236.9 g/mol [M+H]+. 

 

7-benzyl-chromen-2-one (15) 

O O 

Following general procedure P4 the title compound was obtained in 67% yield. Molecular 

Formula: C16H12O2. Molecular Weight: 236.08 g/mol. Appearance: Beige Solid. Purity: 100%.  

This compound was previously obtained by Rao et al. (2007) [15], but without accessible spectral 

data. 

1H NMR (400 MHz, CDCl3) δ: 3.97 (s, 2H), 6.28 (d, J = 9.2 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 7.71 (s, 

1H), 7.10 – 7.18 (m, 3H), 7.21 – 7.25 (m, 2H), 7.30 (d, J = 8.0 Hz, 1H), 7.58 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 161.01, 154.41, 146.33, 143.35, 139.65, 129.08, 128.87, 127.91, 126.75, 

125.36, 117.14, 116.00, 42.03.  

LC/MS (ESI+): 236.9 g/mol [M+H]+. 
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2.5. General procedure P5 for catalytic hydrogenation. 

Preparation of compounds 16 and 17. A mixture of the appropriate alkyne derivative (12a and 

13a, 1 eq., 0.36mmol), Pd/C (10 wt. % loading, 0.1 eq) in MeOH (20 mL) was charged into a Paar 

autoclave. The pressure vessel was sealed and first evacuated thrice with Ar and then thrice 

evacuated with H2. The pressure vessel was flushed with hydrogen and the mixture was 

vigorously stirred under 60 psi hydrogen at rt for 20 hours. At the end of reaction, verified by 

TLC and HPLC, the resulting mixture was filtered through a pad of celite and rinse with EtOH, 

CH2Cl2 and EtOAc. The filtrate was evaporated in vacuo and the crude was purified by flash 

chromatography on silica gel using a gradient of 10-100 % EtOAc in heptane to afford expected 

products 16 and 17. 

 

7-phenylethyl-chromen-2-one (16) 

O O

 

Following general method P5 the new title compound 16 was obtained in 61 % yield. Molecular 

Formula: C17H14O2. Molecular Weight: 250.10 g/mol. Appearance: Brown Solid. Purity: > 92%.  

1H NMR (400 MHz, CDCl3) δ: 2.86 – 2.89 (m, 2H), 2-92-2.96 (m, 2H), 6.28 (d, J = 9.6 Hz, 1H), 6.99 

(d, J = 7.6 Hz, 1H), 7.05 – 7.14 (m, 4H), 7.18 – 7.22 (m, 2H), 7.29 (d, J = 8.0 Hz, 1H), 7.59 (d, J = 9.6 

Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 161.15, 154.33, 146.87, 143.43, 140.85, 128.59, 128.54, 127.74, 126.36, 

125.14, 117.03, 116.69, 115.84, 37.90, 37.38.  

LC/MS (ESI+): 250.9 g/mol [M+H]+. 

 

6-phenylethyl-chromen-2-one (17)

O O 
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Following general method P5 the title compound 17 was obtained in 76 % yield. Molecular 

Formula: C17H14O2. Molecular Weight: 250.10 g/mol. Appearance: Beige Solid. Purity: 100%.  

1H NMR (400 MHz, CDCl3) δ: 2.98 - 3.07 (m, 4H), 6.47 (d, J = 9.6 Hz, 1H), 7.21 (d, J = 7.6 Hz, 2H), 

7.27–7.29 (m, 2H), 7.32-7.39 (m, 4H), 7.70 (d, J = 9.6 Hz, 1H).  

13C NMR (100 MHz, CDCl3) δ: 161.09, 152.64, 143.53, 141.04, 138.10, 132.41, 128.60, 128.56, 127.42, 

126.30, 118.76, 116.85, 116.75, 37.89, 37.14.  

LC/MS (ESI+): 251.1080 g/mol [M+H]+. 



 
 

 

3. Spectroscopy Data 

1H NMR of 1-methyl-6-acetoxy-quinolin-2-one (1e) 

 

13C NMR of 1-methyl-6-acetoxy-quinolin-2-one (1e) 



 
 

 

 

1H NMR of 1-methyl-6-hydroxy-quinolin-2-one (1c) 

 

13C NMR of 1-methyl-6-hydroxy-quinolin-2-one (1c) 



 
 

 

 

 

1H NMR of 1-methyl-6-(trifluoromethylsulfonate)-quinolin-2-one (4) 

 



 
 

 

13C NMR of 1-methyl-6-(trifluoromethylsulfonate)-quinolin-2-one (4) 

 

19F NMR of 1-methyl-6-(trifluoromethylsulfonate)-quinolin-2-one (4) 

 



 
 

 

1H NMR of 6-(trifluoromethanesulfonate)-chromen-2-one (5a) 

 

13C NMR of 6-(trifluoromethanesulfonate)-chromen-2-one (5a) 

 

19F NMR of 6-(trifluoromethanesulfonate)-chromen-2-one (5a) 



 
 

 

 

 

1H NMR of 6-(4-methoxy-phenyl)-1-methyl-1H-quinolin-2-one (7) 

 



 
 

 

13C NMR of 6-(4-methoxy-phenyl)-1-methyl-1H-quinolin-2-one (7) 

 

LC/MS (ESI) spectrum of 6-(4-methoxy-phenyl)-1-methyl-1H-quinolin-2-one (7) 

 

 

 

 

 

 

 

 

1H NMR of 7-(2-methoxy-phenyl)-chromen-2-one (8b) 



 
 

 

 

 

 

 

13C NMR of 7-(2-methoxy-phenyl)-chromen-2-one (8b) 



 
 

 

 

LC/MS (ESI) spectrum of 7-(2-methoxy-phenyl)-chromen-2-one (8b) 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

1H NMR of 7-(2-chloro-phenyl)-chromen-2-one (8c) 

 

13C NMR of 7-(2-chloro-phenyl)-chromen-2-one (8c) 

 



 
 

 

LC/MS (ESI) spectrum of 7-(2-chloro-phenyl)-chromen-2-one (8c) 

 

 

 

 

 

 

 

 

 

 

1H NMR of 7-(4-trifluoromethyl-phenyl)-chromen-2-one (8e) 

 



 
 

 

 

13C NMR of 7-(4-trifluoromethyl-phenyl)-chromen-2-one (8e) 

 

LC/MS (ESI) spectrum of 7-(4-trifluoromethyl-phenyl)-chromen-2-one (8e) 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

1H NMR of 7-(3,4-dichloro-phenyl)-chromen-2-one (8f) 

 

13C NMR of 7-(3,4-dichloro-phenyl)-chromen-2-one (8f) 



 
 

 

 

LC/MS (ESI) spectrum of 7-(3,4-dichloro-phenyl)-chromen-2-one (8f) 

 

 

 

 

 

 

 

 

 

 

1H NMR of 6-(2-chloro-phenyl)-chromen-2-one (9e) 



 
 

 

 

 

13C NMR of 6-(2-chloro-phenyl)-chromen-2-one (9e) 

 



 
 

 

LC/MS (ESI) spectrum of 6-(2-chloro-phenyl)-chromen-2-one (9e) 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of 6-(3,4-dichloro-phenyl)-chromen-2-one (9f) 



 
 

 

 

13C NMR of 6-(3,4-dichloro-phenyl)-chromen-2-one (9f) 

 

LC/MS (ESI) spectrum of 6-(3,4-dichloro-phenyl)-chromen-2-one (9f) 



 
 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of 1-methyl-6-phenylethynyl-1H-quinolin-2-one (11) 

 

 



 
 

 

13C NMR of 1-methyl-6-phenylethynyl-1H-quinolin-2-one (11) 

 

LC/MS (ESI) spectrum of 1-methyl-6-phenylethynyl-1H-quinolin-2-one (11) 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

1H NMR of 7-phenylethynyl-chromen-2-one (12a) 

 

13C NMR of 7-phenylethynyl-chromen-2-one (12a) 

 

 



 
 

 

 

LC/MS (ESI) spectrum of 7-phenylethynyl-chromen-2-one (12a) 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of 7-(3-benzyloxy-prop-1-ynyl)-chromen-2-one (12b) 



 
 

 

 

13C NMR of 7-(3-benzyloxy-prop-1-ynyl)-chromen-2-one (12b) 

 

LC/MS (ESI) spectrum of 7-(3-benzyloxy-prop-1-ynyl)-chromen-2-one (12b) 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of 7-(3-hydroxy-prop-1-ynyl)-chromen-2-one (12c) 

 



 
 

 

13C NMR of 7-(3-hydroxy-prop-1-ynyl)-chromen-2-one (12c) 

 

LC/MS (ESI) spectrum of 7-(3-hydroxy-prop-1-ynyl)-chromen-2-one (12c) 

 

 

 

 

 

 

 

 

 

 



 
 

 

1H NMR of 6-(5-phenyl-pent-1-ynyl)-chromen-2-one (13b) 

 

 

13C NMR of 6-(5-phenyl-pent-1-ynyl)-chromen-2-one (13b) 



 
 

 

 

LC/MS (ESI) spectrum of 6-(5-phenyl-pent-1-ynyl)-chromen-2-one (13b) 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

1H NMR of 6-(3-hydroxy-prop-1-ynyl)-chromen-2-one (13c) 

 

13C NMR of 6-(3-hydroxy-prop-1-ynyl)-chromen-2-one (13c) 

 



 
 

 

LC/MS (ESI) spectrum of 6-(3-hydroxy-prop-1-ynyl)-chromen-2-one (13c) 

 

 

 

 

 

 

 

 

1H NMR of 6-benzyl-chromen-2-one (14) 

 

 

 



 
 

 

 

13C NMR of 6-benzyl-chromen-2-one (14) 

 

LC/MS (ESI) spectrum of 6-benzyl-chromen-2-one (14) 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

1H NMR of 7-benzyl-chromen-2-one (15) 

 

13C NMR of 7-benzyl-chromen-2-one (15) 



 
 

 

 

LC/MS (ESI) spectrum of 7-benzyl-chromen-2-one (15) 

 

 

 

 

 

 

 

 

 

 

1H NMR of 7-phenylethyl-chromen-2-one (16) 



 
 

 

 

 

13C NMR of 7-phenylethyl-chromen-2-one (16) 

 



 
 

 

LC/MS (ESI) spectrum of 7-phenylethyl-chromen-2-one (16) 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of 6-phenylethyl-chromen-2-one (17) 



 
 

 

 

13C NMR of 6-phenylethyl-chromen-2-one (17) 

 

LC/MS (ESI) spectrum of 6-phenylethyl-chromen-2-one (17) 
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EXPERIMENTAL 

1. Biological Assays 

1.1. In vitro cytotoxicity assay of 9f compound on A549, H2170 and NIH3T3 cells 

(CC50) 

 In order to determine the cytotoxic effect of 9f compound, the tumor cell lines 

A549 and H2170, and non-tumor cell line NHI-3T3 (1×105 per well) were seeded in the 

presence of the 9f compound concentration (1×10-3 to 1×10-8 M) in 96-well microliter 

culture plate in a humidified CO2 (5%) incubator at 37 °C for 24h. Cell viabilities were 

measured using MTT assay as described in Materials and Methods Section. Three 

individual wells were assayed for each treatment and the percentage viability relative to 

the control sample was determined as (absorbance of treated cells/absorbance of untreated 

cells)×100%. A nonlinear regression analysis calculated using Prism 7.0 software (Graph-

Pad Prism, San Diego, California, USA) showed that the 9f compound exhibited values 

of CC50 (mean ± S.D.) of 7.1 ± 0.8 µM to A549 cells, of 3.3 ± 0.5 μM to H2170 cells and 

25.8 ± 1.7 µM to NHI-3T3 cells (Figure S1). 

 

Figure S1. Cytotoxicity assay (CC50) of increasing concentration of 9f compound on 

tumor cell lines (A549 and H2170) and non-tumor cell line (NHI-3T3) after 24 hours 

using MTT assay. All data were reported as the mean ± S.D. CC50 (M) values were 

calculated from the dose response curve using Prim 7 software. 

 




