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CHAPTER 4 

 

EXPERIMENTAL 

 

 

4.1 General Information 

 

 Both toluene and CH3CN were dried over 4 Å molecular sieves. Solvent for 

extraction and column chromatograph were distilled at their boiling point ranges prior 

to use. Thin-layer chromatography (TLC) was performed on silica gel 60 GF254 

(Merck) and were visualized by fluorescence quenching under UV light. Column 

chromatography was performed on SilicaFlash® G60 (70-230 Mesh). 1H NMR (300 

MHz) and 13C NMR (75 MHz) were recorded on a 300 MHz Bruker FTNMR Ultra 

Shield spectrometer using tetramethylsilane (TMS) as an internal standard. Chemical 

shifts are expressed in parts per million (ppm) downfield from TMS (  0.00) and 

coupling constants are reported as hertz (Hz). Splitting patterns are indicated as 

follows: br, broad; s, singlet; d, doublet; t, triplet; dd, doublet of doublet; m, multiplet. 

Infrared spectra (IR) were measured on a Perkin Elmer Spectrum GX FT-TR system 

and recorded on wavenumber (cm-1). Mass spectra were obtained from a liquid 

chromatograph-mass spectrometer (2090, LCT, Waters, Micromass). 

 

 

4.2 Preparation of Starting Materials 

 

4.2.1 Synthesis of 2-Halobenzaldehydes 

 

 4.2.1.1 2-Iodo-4,5-dimethoxybenzaldehyde (83h) 
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Prepared according to literature procedure (Songsichan et al., 2014). A solution of 

3,4-dimethoxybenzaldehyde (369 mg, 2.2 mmol) in MeOH (13 mL) was added silver 

nitrate (377 mg, 2.2 mmol)  and iodine (650 mg, 2.6 mmol). The reaction was stirred 

at room temperature for overnight under argon. The yellow participate of silver iodide 

was filtered off and washed with methanol. The filtrate was evaporated and diluted 

with EtOAc (20 mL), then washed with Sat. Na2S2O3 (3×15 mL). The organic layer 

was washed with brine (15 mL), dried over anhydrous Na2SO4, filtered and 

concentrated. The crude mixture was purified by column chromatography (4:1 

hexanes:EtOAc) to afford 83h as a yellow solid (660 mg, 93%). 1H NMR (300 MHz, 

CDCl3
13C NMR 

 1265, 1153 cm-1. Other data was identical 

to the literature values (Hathaway et al., 2007). 

 

General Procedure for the Synthesis of 2-Iodobenzaldehyde 

                    

    

 

Method A 

Step 1: Preparation of 2- iodobenzoic acid methyl ester 95 

To a solution of 2-iodobenzoic acid 94 (2.48 g, 10 mmol) in methanol (59 mL) was 

added concentrated H2SO4 (6 mL) cautiously. The reaction mixture was heat at reflux 

for 4 h, then cooled to room temperature and removed MeOH by vacuum evaporation. 

The resulting was diluted with EtOAc (50 mL) and then washed with H2O (2×30 mL), 

saturated NaHCO3 solution (50 mL), and brine (30 mL). The organic layer was dried 
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over anhydrous Na2SO4 and concentrated in vacuo to afford 95 as a pale yellow oil 

without further purification (2.62 g, 99%). 

 

Step 2: Preparation of 2-iodobenzyl alcohol 96 

To a solution of 95 (2.2 g, 8.5 mmol) in dry CH2Cl2 (15 mL) was slowly added 

DIBAL-H (1M in THF, 18 mL) at 0 oC under argon. The reaction was gradually 

warmed up to room temperature. After being stirred for 4 h, the mixture was 

quenched with Sat. NH4Cl (10 mL) and kept stirred for 1 h, then extracted with 

CH2Cl2 (3×15 mL). The organic layer was washed with brine (20 mL), dried over 

anhydrous Na2SO4. Evaporation in vacuo yielded 96 as a white solid without further 

purification (1.87 g, 99%). 

 

Step 3: Preparation of 2-iodobenzaldehyde 97 

To a stirred solution of 2-iodobenzyl alcohol 96 (1.83 g, 7.9 mmol) in CH2Cl2 (30 

mL) was added pyridinium chlorochromate (2.10 g, 9.74 mmol) in portionwise. The 

reaction mixture was stirred at room temperature under argon for 4 h, then filtered 

through a pad of Celite and concentrated in vacuo. Purification of the crude mixture 

by silica-gel chromatography (hexane:EtOAc, 9:1) yielded the product as a light 

yellow sold (1.44 g, 79%). 

 

 

 4.2.1.2 4-Chloro-2-iodobenzaldehyde (83g) 

 

 

4-Chloro-2-iodobenzaldehyde (83g) was synthesized from commercially available 4-

chloro-2-iodobenzoic acid and using Method A. Yielded 52% (over 3 steps) as a light 

yellow solid. 1H NMR (300 MHz, CDCl3 J = 1.6 Hz, 1H), 

7.78 (d, J = 8.3 Hz, 1H), 7.76 (dd, J = 8.3, 1.6 Hz, 1H); 13C NMR (75 MHz, CDCl3



66 

190.7, 136.3, 132.3, 131.4, 130.8, 129.8, 127.4.;  2863, 1690, 1573, 

1458, 1370, 1200, 828 cm-1. Other data was identical to the literature values (Takaya 

et al., 2016). 

 

 

4.2.1.3 2-Iodo-5-nitrobenzaldehyde (83b) 

 

 

2-Iodo-5-nitrobenzaldehyde (83b) was synthesized from 2-iodo-5-nitrobenzoic acid[3] 

and using Method A. Yielded 70 % (over 3 steps) as an orange-brown solid. 1H NMR 

(300 MHz, CDCl3 J = 2.7 Hz, 1H), 8.21 (d, J = 8.6 Hz, 1H), 

8.12 (dd, J = 8.6, 2.7 Hz, 1H); 13C NMR (75 MHz, CDCl3

cm-1. Other data was identical to the literature values (Barbasiewicz et al., 2013). 

 

 

 4.2.1.4 2-Iodoterephthalaldehyde (83d)  

 

 

Prepared according to literature procedure and followed by method A. Yielded 66% 

(over 3 steps) as a yellow solid. 1H NMR (300 MHz, CDCl3

1H), 8.44 (s, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.96 (d, J = 7.8 Hz, 1H); 13C NMR (75 

MHz, CDCl3
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-1.Other data was identical to the 

literature values (Wu et al., 2011). 

 

 

4.2.2 Synthesis of Enaminones 

 

4.2.2.1 3-Aminocyclohex-2-enone (84a) 

 

 

Prepared according to literature procedure. To a solution of 1.0 equiv of 

1,3cyclohexanedione in EtOH (0.5 M) was added 1.2 equiv of NH4OAc. The reaction 

mixture was heat at reflux for overnight, then cooled to room temperature and 

removed EtOH by vacuum evaporation. The crude product was purified by column 

chromatography (6:1 EtOAc:MeOH) to give 84a as a pale yellow solid. 1H NMR (300 

MHz, DMSO-d6  6.70 (brs, 2H), 4.90 (s, 1H), 2.23 (t, J = 6.3 Hz, 2H), 2.00 (t, J = 

6.3 Hz, 2H), 1.75 (q, J = 6.3 Hz, 2H); 13C NMR (75 MHz, DMSO-d6  194.9, 167.7, 

97.9, 36.4, 28.4, 22.0 -1. 

Other data was identical to the literature values (Songsichan et al., 2014). 
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 4.2.2.2 3-Amino-5,5-dimethylcyclohex-2-enone (84d)  

 

 

Prepared according to procedure described for 84a. 1H NMR (300 MHz, DMSO-d6

6.75 (brs, 2H), 4.91 (s, 1H), 2.11 (s, 2H), 1.89 (s, 2H), 0.94 (s, 6H); 13C NMR (75 

MHz, DMSO-d6  194.5, 166.1, 96.4, 50.2, 42.1, 32.7, 28.5

1539, 1260, 1153, 1129, 772, 751 cm-1. Other data was identical to the literature 

values(Al-Mousawi et al., 2003). 

 

 

4.2.2.3 3-Amino-6,6-dimethylcyclohex-2-enone (84e) 

 

 

 

Prepared according to procedure described for 84a. 1H NMR (300 MHz, DMSO-d6  

6.59 (brs, 2H), 4.79 (s, 1H), 2.26 (t, J = 6.3 Hz, 2H), 1.16 (t, J = 6.3 Hz, 2H), 0.92 (s, 

6H); 13C NMR (75 MHz, DMSO-d6  199.9, 166.0, 96.4, 38.7, 35.7, 25.5; IR (thin 
-1.Other data was identical to the 

literature values (Bergmana et al. 2014). 

 

 

 

 

 

 



69 

 

 4.2.2.4 (Z)-4-Aminopent-3-en-2-one (92b)  

 

 

Prepared according to literature procedure. 1H NMR (300 MHz, CDCl3

1H), 5.84 (brs, 1H), 4.92 (s, 1H), 1.92 (s, 3H), 1.82 (s, 3H); 13C NMR (75 MHz, 

CDCl3  

1291, 896 cm-1. Other data was identical to the literature values (Songsichan et al., 

2014). 

 

  

 4.2.2.5 (Z)-3-Amino-1,3-diphenylprop-2-en-1-one (92e) 

 

Prepared according to literature procedure. 1H NMR (300 MHz, CDCl3

1H), 7.99-7.96 (m, 2H), 7.67-7.64 (m, 2H), 7.53-7.42 (m, 6H), 6.17 (s 1H), 5.72 (brs, 

1H); 13C NMR (75 MHz, CDCl3

128.2, 127.1, 126

cm-1. Other data was identical to the literature values (Songsichan et al., 2014). 

 

 

4.2.2.6 (Z)-3-Amino-5-methyl-1-phenylhex-2-en-1-one (92d)  
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Prepared according to literature procedure. 1H NMR (300 MHz, CDCl3  10.28 (brs, 

1H), 7.89-7.86 (m ,2H), 7.43-7.39 (m, 2H), 5.71 (s, 1H), 2.10 (d, J = 7.4 Hz, 2H), 

2.03-1.90 (m, 1H), 0.98 (s, 3H), 0.96 (s, 3H); 13C NMR (75 MHz, CDCl3  189.4, 

166.4, 140.4, 130.8, 128.2, 127.1, 126.3, 92.3, 46.3, 28.1, 22.8, 22.4; 

3380, 1603, 1574, 1527, 1320, 1216, 745 cm-1. Other data was identical to the 

literature values (Songsichan et al., 2014). 

 

 

 4.2.2.7 (Z)-Methyl-3-aminobut-2-enoate (92a) 

 

 

Prepared according to literature procedure. 1H NMR (300 MHz, CDCl3

1H), 3.60 (s, 3H), 1.87 (s, 3H); 13C NMR (75 MHz, CDCl3

1006 cm-1. Other data 

was identical to the literature values (Songsichan et al., 2014). 

 

 

4.2.2.8 (Z)-3-Amino-1,3-bis(4-methoxyphenyl)prop-2-en-1-one (92f)  

 

 

Prepared according to literature procedure. 1H NMR (300 MHz, CDCl3 -7.94 

(m, 2H), 7.62-7.59 (m, 2H), 7.00-6.93 (m, 4H), 6.10 (s, 1H), 3.87 (s, 6H); 13C NMR 

(75 MHz, CDCl3

173, 1029 cm-

1. Other data was identical to the literature values (Songsichan et al., 2014). 
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4.2.3 Synthesis of Quinoline Derivatives  

  

General Procedure for Copper-Catalyzed Domino Reaction for Synthesis of 

Quinoline Derivatives.  

  

General Procedure A: For the Reaction of E-Enaminone  

 

 

 

The reaction of 2-bromobenzaldehyde (1a) and 3-aminocyclohex-2-enone (2) is 

representative: A sealed-tube was charged with 2-bromobenzaldehyde (1a) (0.60 

mmol), 3-aminocyclohex-2-enone (2a) (0.50 mmol), CuI (0.03 mmol), DMEDA (0.15 

mmol), Na2SO4 (500 mg) and K2CO3 (1.50 mmol) in toluene (1.0 mL). The reaction 

mixture was allowed to stir at 120 oC for 15-18 h. After completion of reaction, the 

reaction mixture was cooled to room temperature, quenched with 1M HCl and 

extracted with EtOAc. The combined organic layers were dried over anhydrous 

Na2SO4, filtered and concentrated. The residue was purified by column 

chromatography (15:1 CH2Cl2:EtOAc) to provide 3a in 60.1 mg (61% yield) as a light 

yellow solid. 

 

 

4.2.3.1 3,4-Dihydroacridin-1(2H)-one (85a) 
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Prepared according to general procedure A from 2-bromobenzaldehyde and 3-

aminocyclohex-2-enone (84a). Yield 60.1 mg (61 %) as a light yellow solid. 1H NMR 

(300 MHz, CDCl3); 8.84 (s, 1H), 8.05 (d, J = 8.1 Hz,1H), 8.93 (d, J = 8.1 Hz, 1H), 

7.81 (td, J = 8.1, 1.0 Hz), 7.55 (t,  J = 8.1 Hz, 1H), 3.32 (t, J = 6.4 Hz, 2H), 2.80 (t, J 

= 6.4 Hz, 2H), 2.28 (qn, J = 6.4 Hz, 2H); 13C NMR (75 MHz, CDCl3

149.6, 137.1, 132.4, 129.7, 128.5, 126.8, 126.7, 126.3, 39.1, 33.4, 21.8; IR (thin film) 
-1. Other data was identical to the 

literature values (Rajawinslin et al., 2014). 

 

 

4.2.3.2 3,3-Dimethyl-3,4-dihydroacridin-1(2H)-one (85d) 

 

Prepared according to general procedure A from 2-bromobenzaldehyde and 3-amino-

5,5-dimethylcyclohex-2-enone (84d). Yield 72.1 mg (64 %) as a dark brown solid. 1H 

NMR (300 MHz, CDCl3 J = 8.1 Hz, 1H), 7.90 (d, J = 8.1 Hz, 

1H), 7.78 (t, J = 6.9 Hz, 1H), 7.52 (t, J = 7.5 Hz, 1H), 3.18 (s, 2H), 2.63 (s, 2H), 1.35 

(s, 6H); 13C NMR (75 MHz, CDCl3 197.5, 160.5, 149.7, 136.1, 131.9, 129.5, 128.3, 

2956, 2871, 1689, 1617, 1593, 1212, 760 cm-1. Other data was identical to the 

literature values (Anand et al., 2015). 

 

 

4.2.3.3 2,2-Dimethyl-3,4-dihydroacridin-1(2H)-one (85e) 
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Prepared according to general procedure A from 2-bromobenzaldehyde and 3-amino-

6,6-dimethylcyclohex-2-enone (84e). Yield 76.5  mg (68 %) as a dark brown gum.1H 

NMR (300 MHz, CDCl3  J = 8.1 Hz, 1H), 7.91 (d,  J = 8.1 

Hz, 1H), 7.78 (t, J = 8.1 Hz, 1H), 7.52 (t, 8.1 Hz, 1H), 3.33 (t, J = 6.3 Hz, 2H), 2.10 (t, 

J = 6.3, 2H), 1.29 (s, 6H); 13C NMR (75 MHz, CDCl3

132.0, 129.4, 128.2, 126.7, 126.4, 125.1, 41.7, 

2963, 2929, 1687, 1619, 1180, 753 cm-1. HRMS (ESI) [M+H]+ calcd. for C15H15NO 

226.1232, found 226.1232. 

 

 

4.2.3.4 3,3-Dimethyl-7-nitro-3,4-dihydroacridin-1(2H)-one (85g)  

 

Prepared according to general procedure A from 2-bromo-5-nitro-benzaldehyde and 

3-amino-5,5-dimethylcyclohex-2-enone (84d). Yield 50.0 mg (37 %) as an orange 

solid. 1H NMR (300 MHz, CDCl3  ( s, 1H), 8.88 (d, J = 2.7 Hz, 1H), 8.53 (dd, 

J = 9.3, 2.7 Hz, 1H), 8.17 (d, J = 9.3 Hz, 1H), 3.24 (s, 2H), 2.70 (s, 2H), 1.17 (s, 6H); 
13C NMR (75 MHz, CDCl3

1567, 735 cm-1. HRMS (ESI) [M+H]+ calcd. for C15H14N2O3 271.1082, found 

271.1082. 

 

 

            4.2.3.5 3,3-Dimethyl-6-nitro-3,4-dihydroacridin-1(2H)-one (85h) 

 



74 

Preparation according to general procedure A from 2-bromo-4-nitrobenzaldehyde and 

3-amino-5,5-dimethylcyclohex-2-enone (84d). Yield 69.0 mg (51 %) as a light yellow 

solid. 1H NMR (300 MHz, CDCl3  8.90-8.88 (m, 2H), 8.30 (dd, J = 8.9, 1.9 Hz, 

1H), 8.13 (d, J = 8.9 Hz, 1H), 3.27 (s, 2H), 2.73 (s, 2H), 1.20 (s, 6H) ; 13C NMR (75 

MHz, CDCl3

52.2, 47.0, 32.5, 28.2; IR (thin film) 2965, 1695, 1596, 1530, 1348, 1182, 836 cm-1. 

HRMS (ESI) [M+H]+ calcd. for C15H14N2O3 271.1082, found 271.1082. 

 

 

            4.2.3.6 6,6-Dimethyl-8-oxo-5,6,7,8-tetrahydroacridine-2-carbaldehyde (85i) 

 

A sealed-tube was charged with 4-iodoisophthaldehyde (83d) (0.60 mmol), 3-amino-

5,5-dimethylcyclohex-2-enone (84d) (0.50 mmol), CuI (0.03 mmol), DMEDA (0.15 

mmol), Na2SO4 (500 mg) and K2CO3 (1.50 mmol) in CH3CN (1.0 mL). The reaction 

mixture was allowed to stir at 120 oC for 15-18 h. After completion of reaction, the 

reaction mixture was cooled to room temperature, quenched with 1M HCl and 

extracted with EtOAc. The combined organic layers were dried over anhydrous 

Na2SO4, filtered and concentrated. The residue was purified by column 

chromatography (15:1 CH2Cl2:EtOAc) to provide 85i in 68.2 mg (54 %) as  a light 

yellow solid. 1H NMR (300 MHz, CDCl3

8.05-8.04 (m, 2H), 3.00 (s, 2H). 2.70 (s, 2H), 1.18 (s, 6H); 13C NMR (75 MHz, 

CDCl3

, 2861, 1697, 1596, 1371, 1241, 769 cm-1. 

HRMS (ESI) [M+H]+ calcd. for C16H15NO2 254.1181, found 254.1181. 
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            4.2.3.7 7-Bromo-3,3-dimethyl-3,4-dihydroacridin-1(2H)-one (85k) 

 

Prepared according to general procedure A from 2,5-dibromobenzaldehyde and 3-

amino-5,5-dimethylcyclohex-2-enone (84d). Yield 80.9 mg (54 %) as a light yellow 

solid. 1H NMR (300 MHz, CDCl3 J = 1.8 Hz, 1H), 7.91 (d, J 

= 9.0 Hz, 1H), 7.84 (dd, J = 9.0, 1.8 Hz, 1H), 3.17 (s, 2H), 3.34 (s, 2H), 1.15 (s, 6H); 
13C NMR (75 MHz, CDCl3

1372, 1209 cm-1.  HRMS (ESI) [M+H]+ calcd. for C15H14BrNO 304.0336, found 

304.0337. 

 

 

4.2.3.8 6-Bromo-3,3-dimethyl-3,4-dihydroacridin-1(2H)-one (85m) 

 

Preparation according to general procedure A from 2,4-dibromobenzaldehyde and 3-

amino-5,5-dimethylcyclohex-2-enone (84d). Yield 85.1 mg (56 %) as a light yellow 

solid. 1H NMR (300 MHz, CDCl3 J = 8.7 Hz, 

1H), 7.62 (dd, J = 8.7, 1.5 Hz, 1H), 3.17 (s, 2H), 2.65 (s, 2H), 1.15 (s, 6H); 13C NMR 

(75 MHz, CDCl3

708 cm-1. HRMS (ESI) [M+H]+ calcd. for C15H14BrNO 304.0337 found 304.0335. 

4.2.3.9 3,4-Dimethoxy-3,3-dimethyl-3,4-dihydro-2H-acridin-1-one one (85p) 
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Prepared according to general procedure described for 85i from 2-iodo-4,5-

dimethoxybenzaldehyde (83h) and 3-amino-5,5-dimethylcyclohex-2-enone (84d). 

Yield 51.3 mg (36 %) as a light yellow solid. 1H NMR (300 MHz, CDCl3

1H), 7.34 (s, 1H), 7.10 (s, 1H), 4.02 (s, 3H), 3.99 (s, 3H), 2.58 (s, 2H), 1.11 (s, 6H); 
13C NMR (75 MHz, CDCl3

107.1, 106.3, 56.2, 56

1621, 1590, 1504, 1257 cm-1. Other data was identical to the literature values (Patteux 

et al., 2003). 

 

 

            4.2.3.10 7-Methoxy-3,3-dimethyl-3,4-dihydroacridin-1(2H)-one (85r)  

 

Preparation according to general procedure described for 85i from 2-bromo-5-

methoxybenzaldehyde and 3-amino-5,5-dimethylcyclohex-2-enone (84d). Yield 92.8 

mg (73 %) as a light yellow solid. 1H NMR (300 MHz, CDCl3

J = 9.2 Hz, 1H), 7.44 (dd, J = 9.2, 2.4 Hz, 1H), 7.15 (d, J = 2.6 Hz, 1H), 3.93 (s, 3H), 

3.14 (s, 2H), 2.63, (s, 2H), 1.14 (s, 3H); 13C NMR (75 MHz, CDCl3 198.1, 158.2, 

157.7, 146.2, 134.9, 129.8, 127.6, 125.2, 106.3, 55.5, 52.4, 46.8, 32.7, 28.3; IR (thin 
-1. Other data was identical to 

the literature values (Anand et al., 2015). 
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            4.2.3.11 6-Methoxy-3,3-dimethyl-3,4-dihydroacridin-1(2H)-one (85t) 

 

Preparation according to general procedure described for 85i from 2-bromo-4-

methoxybenzaldehyde and 3-amino-5,5-dimethylcyclohex-2-enone (84d). Yield 70.2 

mg (55 %) as a light yellow solid. 1H NMR (300 MHz, CDCl3

J = 9.0 Hz, 1H), 7.31 (d, J = 2.1 Hz, 1H), 7.13 (dd, J = 9.0, 2.1 Hz, 1H), 3.92 (s, 3H), 

3.09 (s, 2H), 2.57 (s, 2H), 1.10 (s, 6H); 13C NMR (75 MHz, CDCl3

161.3, 151.9, 135.9, 130.7, 123.4, 121.9, 120.2, 106.4, 55.6, 52.2, 47.0, 32.7, 28.3; IR 
-1. HRMS (ESI) [M+H]+ 

calcd. for C17H20NO2 256.1388 found 256.1388. 

 

            4.2.3.12 3,3,7-Trimethyl-3,4-dihydroacridin-1(2H)-one (85u)  
 

 

 

 

 

 

Preparation according to general procedure described for 85i from 2-bromo-3-

methylbenzaldehyde and 3-amino-5,5-dimethylcyclohex-2-enone (84d). Yield 52.6 

mg (44 %) as a light yellow solid. 1H NMR (300 MHz, CDCl3 -

7.83 (m, 2H), 7.43 (d, J = 1.1 Hz, 1H), 3.02 (s, 2H), 2.66 (s, 2H), 2.60 (s, 3H), 1.17 (s, 

6H); 13C NMR (75 MHz, CDCl3

127.5, 124.8, 124.6, 52.4, 47.1, 32.7, 28.3, 22.2; IR (thin fi

1626, 1594, 1498, 1372 cm-1. HRMS (ESI) [M+H]+ calcd. for C16H17NO 240.1388, 

found 240.1389. 
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General Procedure B: For the Reaction of Z-Enaminone  

 

 

 

 

 

The reaction of 2-bromobenzaldehyde (86d) and (Z)-4-aminopent-3-en-2-one (92b) is 

representative: A sealed-tube was charged with 2-bromobenzaldehyde (1a) (0.60 

mmol), (Z)-4-aminopent-3-en-2-one (92b) (0.50 mmol), CuI (0.03 mmol), 

cyclohexane-1,2-diamine (0.15 mmol), Na2SO4 (500 mg) and K2CO3 (1.50 mmol) in 

CH3CN (1.0 mL). The reaction mixture was allowed to stir at 120 oC for 15-18 h. 

After completion of reaction, the reaction mixture was cooled to room temperature, 

quenched with 1M HCl and extracted with EtOAc. The combined organic layers were 

dried over anhydrous Na2SO4, filtered and concentrated. The residue was purified by 

column chromatography (15:1 CH2Cl2:EtOAc) to provide x in 54.4 mg (55% yield) as 

a light yellow solid. 

 

            4.2.3.13 1-(2-Methylquinolin-3-yl)ethanone (93b)  

 

Prepared according to general procedure B from 2-bromobenzaldehyde (86d) and (Z)-

4-aminopent-3-en-2-one (92b). Yield 39.8 mg (43 %) as a light brown solid. 1H NMR 

(300 MHz, CDCl3 J = 8.4 Hz, 1H), 7.83 (d, J = 7.8 Hz, 1H), 

7.77 (ddd, J = 9.3, 6.9, 1.5 Hz, 1H), 7.53 (ddd, J = 9.3, 6.9, 1.5 Hz, 1H), 2.91 (s, 3H), 

2.70 (s, 3H); 13C NMR (75 MHz, CDCl3

1562, 1420 cm-1. Other data was identical to the literature values (Anand et al., 2015). 
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            4.2.3.14 1-(6-Methoxy-2-methylquinolin-3-yl)ethanone (93o) 

 

Preparation according to general procedure B from 2-bromo-5-methoxylbenzaldehyde 

and (Z)-4-aminopent-3-en-2-one (92b). Yield 77.7 mg (72 %) as a light yellow solid. 
1H NMR (300 MHz, CDCl3  (s, 1H), 7.92 (d, J = 9.0 Hz, 1H), 7.41 (dd, J = 

9.0, 2.6 Hz, 1H), 7.08 (d, J = 2.6 Hz, 1H), 3.92 (s, 3H), 2.86 (s, 3H), 2.69 (s, 3H); 13C 

NMR (75 MHz, CDCl3

834. HRMS (ESI) [M+H]+ calcd. for C13H13NO2 216.1025 found 216.1025. 

 

            4.2.3.15 1-(7-Methoxy-2-methylquinolin-3-yl)ethanone (93r) 

 

Preparation according to general procedure B from 2-bromo-4-methoxylbenzaldehyde 

and (Z)-4-aminopent-3-en-2-one (92b). Yield 95.7 mg (89 %) as a light yellow solid. 
1H NMR (300 MHz, CDCl3 J = 8.9 Hz, 1H), 7.28 (d, J = 2.2 

Hz, 1H), 7.11 (dd, J = 8.9, 2.2 Hz, 1H), 3.88 (s, 3H), 2.82 (s, 3H), 2.61 (s, 3H); 13C 

NMR (75 MHz, CDCl3 162.8, 158.4, 150.3, 138.3, 129.5, 128.7, 120.6, 

1193 cm-1. HRMS (ESI) [M+H]+ calcd. for C13H13NO2 216.1025 found 216.1025. 
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4.2.3.16 1-(2,7-Dimethylquinolin-3-yl)ethanone (93u)  
 

 

Preparation according to general procedure B from 2-bromo-4-methylbenzaldehyde 

and (Z)-4-aminopent-3-en-2-one (92b). Yield 83.7 mg (84 %) as a light yellow solid. 
1H NMR (300 MHz, CDCl3 J = 8.2 Hz, 1H), 

7.39 (d, J = 8.2 Hz, 1H), 2.91 (s, 3H), 2.71 (s, 3H), 2.58 (s, 3H); 13C NMR (75 MHz, 

CDCl3

 3031, 1682, 1666, 1427, 1240, 1129, 778 cm-1. HRMS 

(ESI) [M+H]+ calcd. for C13H13NO 200.1075 found 200.1075. 

 

 

4.2.3.17 Methyl-2-methylquinoline-3-carboxylate (93a) 
 

 

Preparation according to general procedure B from 2-bromobenzaldehyde (86d) and 

(Z)-Methyl-3-aminobut-2-enoate (92a) Yield 51.2 mg (52 %) as a brown solid. 1H 

NMR (300 MHz, CDCl3 J = 8.1 Hz, 1H), 7.84 (d, J = 8.1 Hz, 

1H), 7.77 (td, J = 8.1, 1.2 Hz, 1H), 7.53 (td, J = 8.1, 1.2 Hz), 3.98 (s, 3H), 2.99 (s, 

3H); 13C NMR (75 MHz, CDCl3

789 cm-1. Other data was identical to the literature values (Anand et al., 2015). 
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            4.2.3.18 Phenyl(2-phenylquinolin-3-yl)methanone (93e) 

 

Prepared according to general procedure B from 2-iodobenzaldehyde and (Z)-3-

amino-1,3-diphenylprop-2-en-1-one (92e). Yield 52.5 mg (34 %) as a light yellow 

solid. 1H NMR (300 MHz, CDCl3 J = 8.4 Hz, 1H), 7.90 (d, J = 

8.4 Hz, 1H), 7.83 (ddd, J = 8.4, 7.5, 1.5 Hz, 1H), 7.73-7.70 (m, 2H), 7.64-7.58 (m, 

3H), 7.47 (tt, J = 7.5, 1.0 Hz, 1H), 7.35-7.25 (m, 5H); 13C NMR (75 MHz, CDCl3

196.4, 157.5, 148.4, 139.7, 137.6, 137.1, 133.3, 132.9, 131.2, 130.0, 129.7, 129.3, 

128

1234, 770 cm-1. Other data was identical to the literature values (Rajawinslin et al., 

2014). 

 

            4.2.3.19 2-Isobutylquinolin-3-yl(phenyl)methanone (93d) 
 

 

Prepared according to general procedure B from 2-bromobenzaldehyde (86d) and (Z)-

3-amino-5-methyl-1-phenylhex-2-en-1-one (92d). Yield 41.9 mg (29 %) as a light 

yellow oil. 1H NMR (300 MHz, CDCl3 J = 8.8 Hz, 1H), 8.08 (s, 1H), 7.86-

7.76 (m ,4H), 7.64 (t, J = 7.2 Hz, 1H), 7.57-7.47 (m, 3H), 2.97 (s, 3H), 2.96 (d, J = 

7.3 Hz, 2H), 2.22-2.12 (m, 1H), 0.89 (s, 3H), 0.86 (s, 3H); 13C NMR (75 MHz, 

CDCl3 130.9, 130.2, 129.0, 128.7, 
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1450, 1262 cm-1. HRMS (ESI) [M+H]+ calcd. for C20H19NO 290.1545, found 

290.1546. 

 

 

4.2.3.20 -Methoxyphenyl)( - -methoxyphenyl)quinolin- -yl)methanone 

(93f) 

 

 

A sealed-tube was charged with 2-(2-bromobenzylidene)malonate (0.60 mmol), (Z)-3-

amino-1,3-bis(4-methoxyphenyl)prop-2-en-1-one (92f) (0.50 mmol), CuI (0.03 

mmol), cyclohexane-1,2-diamine (0.15 mmol), Na2SO4 (500 mg) and K2CO3 (1.50 

mmol) in CH3CN (1.0 mL). The reaction mixture was allowed to stir at 120 oC for 15-

18 h. After completion of reaction, the reaction mixture was cooled to room 

temperature, quenched with 1M HCl and extracted with EtOAc. The combined 

organic layers were dried over anhydrous Na2SO4, filtered and concentrated. The 

residue was purified by column chromatography (15:1 CH2Cl2:EtOAc) to provide x in 

81.7 mg (74 % yield) as a light yellow solid. Yield 136.6 mg (74 %) as a light yellow 

solid. 1H NMR (300 MHz, CDCl3 J = 8.5 Hz, 1H), 7.86 (d, J 

= 8.1 Hz, 1H), 7.80 (ddd, J = 8.5, 7.0, 1.2 Hz, 1H), 7.76-7.72 (m, 2H), 7.65-7.56 (m, 

3H), 6.85-6.81 (m, 4H), 3.83 (s, 3H), 3.77 (s, 3H); 13C NMR (75 MHz, CDCl3

195.6, 163.6, 160.1, 156.6, 148.1, 136.9, 132.9, 132.3, 132.1, 130.7, 129.8, 129.3, 

1253, 1024, 758 cm-1. HRMS (ESI) [M+H]+ calcd. for C24H19NO3 370.1443 found 

340.1440. 
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4.2.3.21 2-(2-Bromobenzylidene)-3,4-dihydroacridin-1(2H)-one (91) 
 

 

1H NMR (300 MHz, CDCl3 , J = 8.5 Hz, 1H), 7.99-7.97 (m, 

2H), 7.82 (td, J = 7.2, 1.2 Hz, 1H), 7.68 (d, J = 8.5 Hz, 1H), 7.57 (t, J =  7.2 Hz, 1H), 

7.38-7.34 (m. 2H), 7.21-7.22 (m, 1H), 3.31 (t, J = 6.0 Hz, 2H), 3.16 (t, J = 6.0 Hz, 

2H); 13C NMR (75 MHz, CDCl3

133.1, 132.4, 130.5, 130.1, 129.8, 128.6, 127.1, 126.9, 126.8, 125.0, 32.7, 26.2; IR 

3448, 3059, 2958, 2853, 1617, 1492  cm-1. HRMS (ESI) [M+H]+ calcd. 

for CHNO  364.0337, found 364.0337. 

 

 

 

 

 

 

 

 

 




































































































































