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Experimental 

General information 

All reagents were purchased from Aldrich Chemical Co. and were used without purification. 

Melting points were recorded on a MEL-TEMP II apparatus and are uncorrected. TLCs were 

performed on pre-coated Merck silica gel 60F254 plates with the spots detected under UV light. 

Silica gel (100ï200 mesh) was used for column chromatography. 
1
H and 

13
C NMR spectra were 

recorded on Bruker AC-300 Avance spectrometer at 300 MHz and 75 MHz respectively in CDCl3, 

Acetone-d6, CD3OD or DMSO-d6. 
1
H NMR spectra were reported relative to residual CHCl3 (ŭ 

7.26), acetone (ŭ 2.05), methanol (ŭ 3.31) or DMSO (ŭ 2.50). 
13

C NMR spectra were reported 

relative to CHCl3 (ŭ 77.16), acetone (ŭ 29.92), methanol (ŭ 49.15) or DMSO (ŭ 39.52). IR spectra 

were recorded on Nicolet Avatar 330FT-IT spectrophotometer. High-Resolution Mass Spectra 

(HRMS) were recorded in positive ion mode on an Ion Spec Fourier transform mass spectrometer. 

 

General procedure for the synthesis of N-aryl -1H-pyrrole-2,5-diones 

Phthalic anhydride (10 mmol) was mixed with the corresponding anilines (12 mmol) in 
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dichloromethane (50 ml) for 30 minutes at room temperature to form the corresponding 

2-(arylcarbamoyl)benzoic acid. Vacuum filtration gave excellent yields of the products. The solids 

were then dried, dissolved in acetic anhydride and were heated at 90 °C for 2ï4 hours with freshly 

fused anhydrous sodium acetate as a catalyst (15 mol %). The solvent was evaporated under low 

pressure and the crude solids were dissolved in dichloromethane to assist in removal of insoluble 

sodium acetate by filtration. The organic solvent was evaporated under vacuum and the solid thus 

obtained was recrystallized from hot methanol to yield pure N-aryl-1H-pyrrole-2,5-diones.  

2-Phenylisoindoline-1,3-dione: Yield: 88%. Mp: 201-203 
o
C (lit. mp 208-210 

o
C [1]). Its 

1
H and 

13
C NMR spectra were found to be identical to the literature report [1]. 

 

2-p-Tolylisoindoline-1,3-dione: Yield: 95%. Mp: 199-201 
o
C (lit. mp 207-209 

o
C [1]). Its 

1
H and 

13
C NMR spectra were found to be identical to the literature report [1]. 

 

2-(4-Methoxyphenyl)isoindoline-1,3-dione: Yield: 72%. Mp: 160-162 
o
C (lit. mp 143-145 

o
C [1]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [1]. 

 

2-(4-Chlorophenyl)isoindoline-1,3-dione: Yield: 78%. Mp: 194-195 
o
C (lit. mp 194-196 

o
C [1]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [1]. 

 

2-(3,5-Dimethylphenyl)isoindoline-1,3-dione: Yield: 96%. Mp: 132-133 
o
C (lit. mp 133 

o
C [2]). 

Its 
1
H NMR spectra were found to be identical to the literature report [2]. 
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2-(3-Chloro-4-fluorophenyl)isoindoline-1,3-dione: Yield: 73%. Mp: 185-186
o
C. 

1
H NMR 

(CDCl3): ŭ 7.22-7.32 (m, 1H), 7.33-7.40 (m, 1H), 7.56 (dd, J= 2.4, 

6.5Hz, 1H), 7.81 (dd, J= 3.0, 5.4Hz, 2H), 7.96 (dd, J= 3.0, 5.4Hz, 2H).  

13
C NMR (CDCl3): ŭ 117.0 (d, J=22.5 Hz), 121.8 (d, J=18.7 Hz), 124.1, 

126.4 (d, J=7.5 Hz), 128.65, 129.0, 131.9, 134.8, 157.7 (d, J=249.0 Hz), 166.9.  

 

2-(Naphthalen-1-yl)isoindoline-1,3-dione: Yield: 77%. Mp: 183-185 
o
C (lit. mp 159-161 

o
C [3]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [3]. 

 

2-(Naphthalen-2-yl)isoindoline-1,3-dione: Yield: 75%. Mp: 213-215 
o
C (lit. mp 214-216 

o
C [3]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [3]. 

 

2-(2-Fluorophenyl)isoindoline-1,3-dione: Yield: 74%. Mp: 188-190 
o
C (lit. mp 194-195 

o
C [4]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [4]. 

 

2-(2-Chlorophenyl)isoindoline-1,3-dione: Yield: 70%. Mp: 141-142 
o
C (lit. mp 143-143.6 

o
C [4]). 

Its 
1
H and 

13
C NMR spectra were found to be identical to the literature report [4]. 

 

2-(2-Iodophenyl)isoindoline-1,3-dione: Yield: 83%. Mp: 188-190
o
C. 

1
H NMR (CDCl3): ŭ 7.20 (t, 

J= 7.5Hz, 1H), 7.32 (d, J= 7.5Hz, 1H), 7.51 (t, J= 7.5Hz, 1H), 7.79-7.85 (m, 

2H), 7.96-8.02 (m, 3H). 
13

C NMR (CDCl3): ŭ 99.0, 124.0, 129.4, 130.4, 

131.0, 132.2, 134.6, 135.4, 140.0, 166.5.  



 S5  

 

2-(2,5-Dibromophenyl)isoindoline-1,3-dione: Yield: 69%. Mp: 214-215
o
C. 

1
H NMR (CDCl3): ŭ 

7.51 (d, J= 8.1Hz, 2H), 7.62 (d, J= 8.4Hz, 1H), 7.85 (dd, J= 3.0, 5.4Hz, 

2H), 8.00 (dd, J= 3.3, 4.8Hz, 2H). 
13

C NMR (CDCl3): ŭ 121.7, 122.6, 

124.3, 124.3, 132.2, 133.3, 134.2, 134.9, 134.9, 166.3.   

 

2-(2-Nitrophenyl)isoindoline-1,3-dione: Yield: 81%. Mp: 195-197 
o
C (lit. mp 198-199 

o
C [2]). Its 

1
H spectrum was found to be identical to the literature report [2]. 

 

2-(2-Ethylphenyl)isoindoline-1,3-dione: Yield: 69%. Mp: 133-134 
o
C (lit. mp 132-133 

o
C [2]). Its 

1
H spectrum was found to be identical to the literature report [2]. 

 

2-(2-tert-Butylphenyl)isoindoline-1,3-dione: Yield: 55%. Mp: 119-121 
o
C (lit. mp 123 

o
C [2]). Its 

1
H spectrum was found to be identical to the literature report [2]. 

 

2-(2-Methoxyphenyl)isoindoline-1,3-dione: Yield: 81%. Mp: 150-151 
o
C (lit. mp 158 

o
C [2]). Its 

1
H spectrum was found to be identical to the literature report [2]. 

 

2-(2-(Trifluoromethoxy)phenyl)isoindoline-1,3-dione: Yield: 71%. Mp: 90-93
o
C. 

1
H NMR 

(CDCl3): ŭ 7.38-7.58 (m, 4H), 7.79-7.85 (m, 2H), 7.93-8.02 (m, 2H). 
13

C 

NMR (CDCl3): ŭ 119.0, 122.4, 124.2, 124.8, 127.5, 130.7, 130.9, 132.4, 

134.7, 146.0, 166.6. 
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General procedure for the synthesis of N-aryl -3-hydroxyisoindolinones 

Appropriate N-aryl-1H-pyrrole-2,5-diones (700 mg) from the previous step were taken in MeOH 

(75 ml) and the mixture was stirred in an ice bath for 10 minutes followed by the addition of 

powdered NaBH4 (1.0 equiv) in portions over 10 minutes. The reaction progress was monitored 

by TLC. The reduction reaction took approximately 1 hour to go to completion. Once the TLC 

showed only one single spot which was more polar than the starting material, the remaining 

NaBH4 was quenched by adding diluted HCl solution (0.5 N, 10 ml). The solvent was evaporated 

under reduced pressure. The residue was extracted with ethyl acetate (100 ml) and water (50 ml × 

3). The organic layer was dried over anhydrous Na2SO4 and vacuum evaporated to dryness, 

yielding pure reduced products.  

3-Hydroxy-2-phenylisoindolin-1-one: Yield: 78%. Mp: 167-168
o
C (lit. mp 167-168 

o
C [5]). Its 

1
H 

NMR spectrum was found to be identical to the literature report [5]. 

 

3-Hydroxy-2-p-tolylisoindolin-1-one: Yield: 99%. Mp: 166-168
o
C. 

1
H NMR (CDCl3): ŭ 2.35 (s, 

3H), 5.70-5.77 (m, 1H), 6.45-6.62 (m, 1H), 7.24 (d, J= 7.5Hz, 2H), 

7.68-7.76 (m, 5H). 
13

C NMR (CDCl3): ŭ 20.3, 82.9, 122.7, 123.2, 123.7, 

129.4, 129.9, 132.5, 132.7, 134.4, 136.0, 144.6, 165.9. 

 

3-Hydroxy-2-(4-methoxyphenyl)isoindolin-1-one: Yield: 89%. Mp: 135-137 
o
C (lit. mp 147-149 

o
C [5]). Its 

1
H NMR spectrum was found to be identical to the literature report [5].
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2-(4-Chlorophenyl)-3-hydroxyisoindolin-1-one: Yield: 85%. Mp: 198-200 
o
C (lit. mp 198-200 

o
C 

[6]). Its 
1
H NMR spectrum was found to be identical to the literature report [6]. 

 

2-(3,5-Dimethylphenyl)-3-hydroxyisoindolin-1-one: Yield: 85%. Mp: 133-135
o
C. 

1
H NMR 

(CDCl3): ŭ 2.10 (s, 3H), 2.33 (s, 3H), 3.02 (br s, 1H), 6.34 (m, 1H), 6.88 (s, 

1H), 7.30 (s, 2H), 7.50 (t, J= 7.2Hz, 1H), 7.57-7.69 (m, 2H), 7.76 (d, J= 

7.5Hz, 1H). 
13

C NMR (CDCl3): ŭ 21.6, 83.2, 122.2, 123.4, 124.2, 127.8, 

130.5, 132.3, 132.9, 137.3, 138.1, 148.2, 166.4. 

 

2-(3-Chloro-4-fluorophenyl)-3-hydroxyisoindolin-1-one: Yield: 87%. Mp: 163-165
o
C. 

1
H NMR 

(DMSO-d6): ŭ 3.62 (br s, 1H), 6.28 (m, 1H), 7.15 (t, J= 8.7Hz, 1H), 

7.47 (t, J= 7.2Hz, 1H), 7.60-7.70 (m, 3H), 7.89 (d, J= 4.5Hz, 1H), 8.09 

(s, 1H). 
13

C NMR (DMSO-d6): ŭ 83.1, 117.5 (d, J=21.8 Hz), 120.2 (d, 

J=18.0 Hz), 123.4 (d, J=6.5 Hz), 123.8, 124.4, 124.6, 130.5, 131.7, 133.8, 135.7, 145.1, 155.1 (d, 

J=243.0 Hz), 166.4. 

 

3-Hydroxy-2-(naphthalen-1-yl)isoindolin-1-one: Yield: 96%. Mp: 178-180
o
C (lit. mp 179-181 

o
C 

[7]). Its 
1
H NMR spectrum was found to be identical to the literature report [7]. 

 

3-Hydroxy-2-(naphthalen-2-yl)isoindolin-1-one: Yield: 90%. Mp: 209-210
o
C. 

1
H NMR (CD3OD): 

ŭ 6.61 (s, 1H), 7.45-7.56 (m, 2H), 7.60-7.69 (m, 1H), 7.72-7.78 (m, 

2H), 7.86-7.99 (m, 6H), 8.20 (br s, 1H). 
13

C NMR (CD3OD): ŭ 83.5, 
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121.5, 122.7, 123.3, 123.6, 125.8, 126.4, 127.6, 127.8, 128.6, 130.0, 131.9, 133.1, 134.2, 134.9, 

138.0, 144.2, 167.8. 

 

2-(2-Fluorophenyl)-3-hydroxyisoindolin-1-one: Yield: 98%. Mp: 173-175
o
C. 

1
H NMR 

(DMSO-d6): ŭ 4.71 (br s, 1H), 6.34 (d, J= 5.7Hz, 1H), 7.20-7.30 (m, 2H), 

7.33-7.36 (m, 1H), 7.50-7.68 (m, 4H), 7.90 (d, J= 6.9Hz, 1H). 
13

C NMR 

(DMSO-d6): ŭ 63.3, 115.3 (d, J=19.2 Hz), 124.3 (d, J=15.8 Hz), 125.6 (d, J=7.5 Hz), 127.1, 127.9, 

129.1, 130.0, 131.0, 135.7, 136.1, 140.0, 154.8 (d, J=249.0 Hz), 167.7.  

 

2-(2-Chlorophenyl)-3-hydroxyisoindolin-1-one: Yield: 67%. Mp: 172-173
o
C. 

1
H NMR 

(DMSO-d6): ŭ 6.17 (d, J= 8.7Hz, 1H), 6.88 (d, J= 7.8Hz, 1H), 7.40-7.46 (m, 

3H), 7.55-7.75 (m, 5H). 
13

C NMR (DMSO-d6): ŭ 83.7, 123.7, 124.7, 128.6, 

130.4, 130.6, 131.7, 132.5, 133.5, 135.0, 137.0, 139.2, 146.0, 166.3. 

 

3-Hydroxy-2-(2-iodophenyl)isoindolin-1-one: Yield: 88%. Mp: 176-177
o
C. 

1
H NMR (CDCl3): ŭ 

2.96 (br s, 1H), 6.19 (d, J= 3.9Hz, 1H), 7.15 (t, J= 7.5Hz, 1H), 7.32 (d, J= 

7.5Hz, 1H), 7.44 (t, J= 7.5Hz, 1H), 7.54-7.62 (m, 1H), 7.64-7.70 (m, 2H), 

7.86 (d, J= 7.2Hz, 1H), 7.96 (d, J= 7.8Hz, 1H). 
13

C NMR (CDCl3): ŭ 84.1, 

99.0, 123.7, 124.5, 129.5, 130.4, 131.3, 131.8, 133.0, 137.2, 139.2, 140.1, 144.0, 166.2. 

 

2-(2,5-Dibromophenyl)-3-hydroxyisoindolin-1-one: Yield: 77%. Mp: 161-163
o
C. 

1
H NMR 

(CDCl3): ŭ 6.24 (br s, 1H), 6.96 (d, J= 9.3Hz, 1H), 7.57-7.85 (m, 5H), 
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7.94-8.03 (m, 2H). 
13

C NMR (CDCl3): ŭ 83.7, 121.4, 123.6, 124.7, 130.5, 131.4, 132.3, 133.5, 

135.0, 135.2, 136.0, 138.2, 145.9, 166.7. 

 

3-Hydroxy-2-(2-nitrophenyl)isoindolin-1-one: Yield: 68%. Mp: 177-179
o
C. 

1
H NMR (CD3OD): ŭ 

3.32 (m, 1H), 6.32 (m, 1H), 7.60-7.88 (m, 7H), 8.12 (d, J= 8.1Hz, 1H). 
13

C 

NMR (CD3OD): ŭ 84.6, 123.5, 123.8, 125.4, 129.0, 130.0, 130.2, 130.8, 

131.0, 133.5, 134.0, 145.3, 147.5, 168.1. 

 

2-(2-Ethylphenyl)-3-hydroxyisoindolin-1-one: Yield: 68%. Mp: 147-148
o
C. 

1
H NMR 

(Acetone-d6): ŭ 1.19 (t, J= 7.2Hz, 3H), 2.63 (q, J= 7.2Hz, 2H), 5.81 (m, 

1H), 6.29 (br s, 1H), 7.19-7.80 (m, 8H). 
13

C NMR (Acetone-d6): ŭ 14.1, 

24.2, 84.6, 123.2, 124.0, 126.4, 126.5, 128.3, 129.0, 129.6, 129.8, 132.4, 

135.8, 143.8, 145.6, 166.2. 

 

2-(2-tert-Butylphenyl)-3-hydroxyisoindolin-1-one: Yield: 68%. Mp: 126-128
o
C. 

1
H NMR 

(Acetone-d6): ŭ 1.41 (s, 9H), 4.77 (m, 1H), 5.15 (m, 1H), 7.23-7.30 (m, 2H), 

7.35-7.39 (m, 1H), 7.41-7.57 (m, 3H), 7.78-7.84 (m, 1H), 9.49 (br s, 1H). 

13
C NMR (Acetone-d6): ŭ 31.2, 35.1, 63.4, 126.7, 127.0, 127.3, 127.9, 

128.4, 130.0, 130.9, 131.4, 136.2, 136.5, 140.8, 146.5, 168.1. 

 

3-Hydroxy-2-(2-methoxyphenyl)isoindolin-1-one: Yield: 89%. Mp: 178-180
o
C (lit. mp 178-179 

o
C [5]). Its 

1
H NMR spectrum was found to be identical to the literature report [5]. 
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3-Hydroxy-2-(2-(trifluoromethoxy)phenyl)isoindolin-1-one: Yield: 55%. Semi-solid. 
1
H NMR 

(CDCl3): ŭ 3.57 (br s, 1H), 6.22 (s, 1H), 7.25-7.55 (m, 5H), 7.60-7.62 (m, 

2H), 7.69 (d, J= 7.2Hz, 1H). 
13

C NMR (CDCl3): ŭ 83.8, 120.8 (q, 

J=265.5Hz), 121.4, 123.8, 124.3, 127.5, 128.8, 129.4, 130.4, 131.3, 133.1, 

134.2, 144.3, 146.0, 166.8. 

General procedure for the synthesis of 

5-(2-oxopyrroli din-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin -11(5H)-ones (1aïh); 

5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin -11(5H)-ones (2aïh) and 

(E)-2-(2-substitued-phenyl)-3-(2-(2-oxopyrrolidin -1-yl)vinyl)isoindolin -1-ones (3aïi) 

Appropriate N-aryl-3-hydroxyisoindolinones (500 mg) from the previous step were dissolved in 

dichloromethane (10 ml) in a 50 ml round bottom flask which was then sealed with a rubber 

septum. BF3:Et2O (1.5 equiv) was added to the mixture slowly through the septum by a syringe. 

This resulted in the formation of a transparent solution. Appropriate tert-enamide (1.5 equiv) 

dissolved in dichloromethane (5 ml) was slowly added to the flask through a syringe over a period 

of 5 minutes. The reaction was then allowed to stir at room temperature until the precipitates 

formed. The reaction progress was monitored by TLC. Upon completion of the reaction, the 

residue was suction filtered and the solid obtained was extracted with ethyl acetate (60 ml) and 

washed with water (30 ml × 3). The organic layer was dried over anhydrous Na2SO4 and 

evaporated in vacuum to dryness to obtain pure products. In the cases where precipitates did not 

form, the solvents were evaporated to dryness under reduced pressure. The residue was extracted 

by ethyl acetate (60 ml) and washed with water (30 ml × 3). The organic layer was dried over 
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anhydrous Na2SO4 and evaporated in vacuum to dryness. The purification of the crude product 

was achieved by column chromatography (silica gel mesh size 230ï240; eluent 50ï100% 

EtOAc/hexane). 

5-(2-Oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (1a): Yield:  56%. 

White solid. Mp: 225-227
o
C. 

1
H NMR (CD3OD): ŭ 1.68-1.84(m, 1H), 

1.98-2.14(m, 2H), 2.57-2.65(m, 2H), 2.68-2.78(m, 1H), 3.03-3.18(m, 1H), 

3.22-3.32(m, 1H), 5.04(d, J= 12.0Hz, 1H), 5.73-5.75(m, 1H), 7.10-7.25(m, 

2H), 7.32(d, J= 6.6Hz, 1H), 7.50-7.70(m, 3H), 7.83 (d, J= 7.2Hz, 1H), 8.45 

(d, J= 8.1Hz, 1H).  
13

C NMR (CD3OD): ŭ 18.9, 32.0, 32.2, 44.3, 50.0, 59.7, 121.5, 123.5, 124.7, 

125.2, 125.7, 127.9, 129.3, 130.0, 133.0, 133.8, 137.8, 145.6, 167.8, 178.9. FT-IR ɜmax (NaCl): 

3051, 2953, 2921, 1689, 1490, 1456, 1380, 1282, 1213, 1094, 906, 759, 730 cm
-1

. HRMS (amu): 

calcd for C20H18N2O2 [M+Na]
+
: 341.1260; found [M+Na]

+
: 341.1252. 

 

3-Methyl-5-(2-oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (1b):  

Yield: 62%. White solid. Mp: 202-204
o
C. 

1
H NMR (CDCl3): ŭ 

1.68-1.78(m, 1H),  2.01-2.10(m, 2H), 2.35(s, 3H), 2.50-2.61(m, 2H), 

2.62-2.71(m, 1H), 3.11(t, J= 6.9Hz , 2H), 4.92(d, J= 12.0Hz, 1H), 5.80 (dd, 

J= 6.3, 12.0Hz, 1H),  6.90(s, 1H),  7.20(d, J= 8.4Hz, 1H), 7.48-7.66(m, 

3H), 7.96(d, J= 7.5Hz, 1H), 8.45(d, J= 8.4Hz, 1H). 
13

C NMR (CDCl3): ŭ 18.3, 21.2, 31.4, 31.8, 

42.5, 48.2, 58.4, 120.8, 122.0, 123.6, 124.5, 127.2, 129.0, 129.4, 132.3, 132.9, 134.2, 134.6, 143.9, 

165.8, 175.9. FT-IR ɜmax (NaCl): 3047, 2921, 1682, 1499, 1458, 1421, 1383, 1343, 1286, 1213, 



 S12  

1168, 1098, 730 cm
-1

. HRMS (amu): calcd for C21H20N2O2 [M+Na]
+
: 355.1422; found [M+Na]

+
: 

355.1418. 

 

3-Methoxy-5-(2-oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one  (1c): 

Yield: 82%. White solid. Mp: 227-230
o
C. 

1
H NMR (CDCl3): ŭ 

1.65-1.81(m, 1H), 1.95-2.10(m, 2H), 2.40-2.60(m, 2H), 2.61-2.70(m, 1H), 

3.07-3.15(m, 2H), 3.79(s, 3H), 4.88(d, J= 12.0Hz, 1H), 5.78(dd, J= 5.7, 

11.1Hz, 1H), 6.62(s, 1H), 6.92(d, J= 7.5Hz, 1H), 7.51(dd, J= 7.2, 15.3Hz, 

2H), 7.60(d, J= 7.2Hz, 1H), 7.92(d, J= 6.9Hz, 1H), 8.48(d, J= 9.0Hz, 1H). 
13

C NMR (CDCl3): ŭ 

18.3, 31.2, 31.7, 42.5, 48.3, 55.7, 58.3, 112.4, 113.9, 121.9, 122.1, 124.4, 125.4, 129.0, 130.5, 

132.2, 132.8, 143.7, 156.6, 165.6, 175.8. FT-IR ɜmax (NaCl): 3098, 2921, 1682, 1497, 1417, 1384, 

1283, 1232, 1098, 1066, 906, 728 cm
-1

. HRMS (amu): calcd for C21H20N2O3 [M+Na]
+
: 371.1366; 

found [M+Na]
+
: 371.1361. 

 

3-Chloro-5-(2-oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (1d): Yield: 

41%. White solid. Mp: 229-230
o
C. 

1
H NMR (CDCl3): ŭ 1.77-1.91(m, 

1H), 2.02-2.13(m, 2H), 2.46-2.64(m, 2H), 2.71-2.78(m, 1H), 3.07-3.17(m, 

1H), 3.29-3.37(m, 1H), 5.13(d, J= 12.3Hz, 1H), 5.75(dd, J= 6.3, 11.8Hz, 

1H), 7.12(s, 1H), 7.37(d, J= 9.0Hz, 1H), 7.56-7.64(m, 1H), 7.70-7.74(m, 

2H), 7.89(d, J= 7.5Hz, 1H), 8.52(d, J= 8.7Hz, 1H). 
13

C NMR (CDCl3): ŭ 18.4, 31.2, 31.4, 42.5, 

48.1, 58.3, 122.1, 122.2, 124.7, 125.8, 128.9, 129.2, 130.0, 132.4, 132.7, 135.6, 143.7, 166.0, 

176.0. FT-IR ɜmax (NaCl): 3043, 2953, 2917, 1686, 1593, 1482, 1380, 1343, 1282, 1164, 1094, 
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1025, 902, 755, 730, 698 cm
-1

. HRMS (amu): calcd for C20H17ClN2O2 [M+Na]
+
: 375.0871; found 

[M+Na]
+
: 375.0878. 

 

2,4-Dimethyl-5-(2-oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one  (1e): 

Yield:  59%. White solid. Mp: 232-235
o
C. 

1
H NMR (CDCl3): ŭ 

1.55-1.69(m, 1H), 1.88-1.94(m, 2H), 2.14(s, 3H), 2.32-2.50(m, 5H), 

2.67-2.77(m, 1H), 2.87-3.03(m, 2H), 4.75(d, J= 12.6Hz, 1H), 5.73(t, J= 

9.0Hz, 1H), 6.82(s, 1H), 7.44-7.7.64(m, 3H), 7.95(d, J= 7.5Hz, 1H), 8.19(s, 

1H). 
13

C NMR (CDCl3): ŭ 17.9, 19.5, 21.1, 30.8, 33.0, 42.0, 46.2, 57.8, 119.2, 119.6, 121.9, 124.3, 

128.0, 128.7, 132.1, 132.8, 137.7(2C), 138.3, 143.9, 165.2, 174.2. FT-IR ɜmax (NaCl): 3043, 2953, 

2921, 1698, 1605, 1572, 1420, 1379, 1282, 1213, 1090, 1033, 853, 759, 735, 702 cm
-1

. HRMS 

(amu): calcd for C22H22N2O2 [M+Na]
+
: 369.1573; found [M+Na]

+
: 369.1563. 

 

2-Chloro-3-fluoro-5-(2-oxopyrrolidin-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (1f): 

Yield: 33%. White solid. Mp: >260
o
C. 

1
H NMR (CDCl3): ŭ 1.63-1.82(m, 

1H), 2.00-2.19(m, 2H), 2.40-2.62(m, 2H), 2.63-2.72(m, 1H), 3.00-3.20(m, 

2H), 4.92(d, J= 12.3Hz, 1H), 5.77(t, J= 5.4Hz, 1H), 6.87(d, J= 9.0Hz, 

1H), 7.45-7.61(m, 2H), 7.64(d, J= 7.2Hz, 1H), 7.94(d, J= 6.9Hz, 1H), 

8.79(d, J= 6.6Hz, 1H). 
13

C (CDCl3) NMR: ŭ 18.5, 31.2, 31.4, 42.6, 48.2, 58.4, 114.4, 114.7, 121.2, 

121.5, 122.2, 122.9, 124.9, 129.5, 132.3, 132.9, 133.7, 143.7, 166.0, 176.0. FT-IR ɜmax (NaCl): 

3041, 2962, 2892, 1680, 1484, 1409, 1384, 1288, 1215, 1080, 1027, 890, 726, 681 cm
-1

. HRMS 

(amu): calcd for C20H16ClFN2O2 [M+Na]
+
: 393.0777; found [M+Na]

+
: 393.0770. 
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7-(2-Oxopyrrolidin-1-yl)-8,8a-dihydrobenzo[h]isoindolo[2,1-a]quinolin-13(7H)-one (1g):  Yield: 

47%. Pale purple needle-like crystal. Mp: 197-199
o
C. 

1
H NMR (CDCl3): ŭ 

1.64-1.79(m, 1H), 1.95-2.10(m, 2H), 2.40-2.65(m, 2H), 2.76-2.87(m, 1H), 

3.08-3.17(t, J= 6.9Hz, 2H), 5.09(d, J= 10.5Hz, 1H), 5.93(dd, J= 3.3Hz, 

10.6Hz, 1H), 7.13-7.28(m, 2H), 7.42-7.70(m, 5H), 7.75(d, J= 8.7Hz, 1H), 

7.81-7.86(m, 1H), 8.02(d, J= 6.9Hz, 1H).  
13

C NMR (CDCl3): ŭ 18.4, 31.4, 35.1, 42.7, 48.6, 59.8, 

122.2, 124.0, 124.1, 125.2, 125.8, 126.7, 126.8, 127.3, 127.6, 128.0, 129.1, 132.2, 132.5, 133.5, 

134.4, 146.5, 166.0, 176.3. FT-IR ɜmax (NaCl): 3051, 2925, 1681, 1613, 1470, 1397, 1282, 1209, 

1123, 1025, 820, 755, 730cm
-1

. HRMS (amu): calcd for C24H20N2O2 [M+Na]
+
: 391.1417; found 

[M+Na]
+
: 391.1398. 

 

7-(2-Oxopyrrolidin-1-yl)-8,8a-dihydrobenzo[f]isoindolo[2,1-a]quinolin-13(7H)-one (1h):  Yield: 

50%. White solid. Mp: 242-244
o
C. 

1
H NMR (CDCl3): ŭ 1.69-1.83(m, 3H), 

2.31-2.45(m, 3H), 2.88-2.98(m, 1H), 3.09-3.19(m, 1H), 4.86(dd, J=2.7, 

13.0Hz, 1H), 6.25(t, J= 9.0Hz, 1H), 7.43-7.60(m, 4H), 7.62-7.69(m, 1H), 

7.76(d, J= 8.4Hz, 1H), 7.83-7.93(m, 2H), 7.99(d, J= 7.5Hz, 1H), 8.72(d, 

J= 9.0Hz, H). 
13

C NMR (CDCl3): ŭ 18.2, 31.2, 33.4, 42.3, 46.0, 58.0, 117.6, 120.0, 122.2, 123.2, 

124.8, 125.3, 127.5, 129.0, 129.9, 131.1, 131.8, 132.6, 132.9, 136.8, 144.1, 165.8, 174.9. FT-IR 

ɜmax (NaCl): 3047, 2974, 2921, 2876, 1677, 1617, 1515, 1470, 1404, 1356, 1298, 1210, 1172, 824, 

747, 686 cm
-1

. HRMS (amu): calcd for C24H20N2O2 [M+Na]
+
: 391.1417; found [M+Na]

+
: 

391.1409. 
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5-(2-Oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (2a): Yield: 47%.  

White solid. Mp: 228-230
o
C. 

1
H NMR (CD3OD): ŭ 1.30-1.40(m, 1H), 

1.48-1.90(m, 6H), 2.50-2.67(m, 1H), 2.68-2.85(m, 2H), 2.90-3.34(m, 2H), 

5.03(d, J= 12.0Hz, 1H), 6.15-6.23(m, 1H), 7.15(d, J= 3.9Hz, 2H),7.28-7.37(m, 

1H), 7.52-7.60(m, 1H), 7.68(d, J= 3.9Hz, 2H), 7.85(d, J= 7.5Hz, 1H), 8.43(d, 

J= 8.7Hz, 1H).   
13

C NMR (CD3OD): ŭ 24.5, 30.3, 30.7, 33.2, 38.1, 46.3, 53.0, 60.0, 121.7, 

123.4, 124.8, 125.6, 126.5, 128.5, 129.1, 130.0, 133.2, 133.8, 138.4, 146.0, 167.8, 179.4.  FT-IR 

ɜmax (NaCl): 3047, 2929, 2851, 1695, 1683, 1597, 1489, 1454, 1380, 1198, 1070, 759 cm
-1

. 

HRMS (amu): calcd for C22H22N2O2 [M+Na]
+
: 369.1573; found [M+Na]

+
: 369.1560. 

 

3-Methyl-5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (2b):  Yield: 

80%. White solid. Mp: 218-221
o
C. 

1
H NMR (CD3OD): ŭ 1.16-1.30(m, 1H), 

1.40-1.85(m, 6H), 2.28(s, 3H), 2.45-2.55(m, 2H), 2.61-2.99(m, 3H), 

3.08-3.20(m, 1H), 5.13(d, J= 11.7Hz, 1H), 6.09(s, 1H), 6.92(s, 1H), 7.14(d, 

J= 8.1Hz, 1H), 7.57(t, J= 7.2Hz, 1H), 7.69(t, J= 7.2Hz, 1H), 7.79(t, J= 

6.6Hz, 2H), 8.33(d, J= 8.4Hz, 1H).  
13

C NMR (CD3OD): ŭ 21.0, 24.5, 30.3, 30.7, 33.3, 38.1, 

46.3, 53.0, 60.0, 121.6, 123.5, 124.8, 126.3, 128.7, 129.8, 130.0, 133.3, 133.7, 135.6, 135.9, 145.9, 

167.7, 179.4.  FT-IR ɜmax (NaCl): 3051, 2925, 2855, 1694, 1639, 1499, 1383, 1294, 1192, 1029, 

972, 820, 726 cm
-1

.  HRMS (amu): calcd for C23H24N2O2 [M+H]
+
: 361.1911; found [M+H]

+
: 

361.1894. 
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3-Methoxy-5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one  (2c): Yield: 

48%. White solid. Mp: 216-217
o
C. 

1
H NMR (CD3OD): ŭ 1.25-1.36(m, 

1H), 1.56-1.90(m, 6H), 2.60-2.80(m, 3H), 2.90-3.31(m, 1H), 3.10-3.21(m, 

1H), 3.82(s, 3H), 4.88(d, J= 12.0Hz, 1H), 6.29(dd, J= 6.0, 11.7Hz, 1H), 

6.70(s, 1H), 6.94(d, J= 9.0Hz, 1H), 7.54(dd, J= 7.5, 14.4Hz, 3H), 7.62(d, 

J= 14.4Hz, 1H), 7.96(d, J= 7.5Hz, 1H), 8.48(d, J= 9.0Hz, 1H).  
13

C NMR (CD3OD): ŭ 23.7, 29.7, 

30.1, 32.6, 37.7, 45.2, 51.6, 55.7, 58.5, 112.9, 113.8, 122.0, 122.1, 124.4, 126.6, 129.0, 131.0, 

132.2, 132.9, 144.0, 156.6, 165.6, 176.9. FT-IR ɜmax (NaCl): 3047, 2929, 2851, 1692, 1639, 1497, 

1384, 1280, 1232, 1188, 1070, 1030, 976, 735 cm
-1

. HRMS (amu): calcd for C23H24N2O3 

[M+Na]
+
: 399.1679; found [M+Na]

+
: 399.1689. 

 

3-Chloro-5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (2d):  Yield: 

34%. White solid. Mp: 248-250
o
C. 

1
H NMR (CDCl3): ŭ 1.22-1.38(m, 

1H), 1.52-1.78(m, 4H), 1.79-1.98(m, 2H), 2.65-2.81(m, 3H), 2.88-3.00(m, 

1H), 3.12-3.25(m, 1H), 4.91(d, J= 12.3Hz, 1H), 6.25-6.36(m, 1H), 7.12(s, 

1H), 7.28-7.38(m, 1H), 7.55(dd, J= 7.2, 13.5Hz, 2H), 7.65(d, J= 7.2Hz, 

1H), 7.96(d, J= 7.2Hz, 1H), 8.52(d, J= 8.7Hz, 1H).  
13

C NMR (CDCl3): ŭ 23.7, 29.7, 30.0, 32.2, 

37.6, 45.2, 51.2, 58.3, 122.1(2C), 124.6, 127.0, 127.2, 128.6, 129.2, 129.8, 132.4, 132.6, 136.0, 

143.9, 166.0, 176.9. FT-IR ɜmax (NaCl): 3047, 2929, 2851, 1692, 1639, 1497, 1384, 1280, 1232, 

1190, 1070, 1029, 976, 820, 735 cm
-1

. HRMS (amu): calcd for C22H21ClN2O2 [M+Na]
+
: 403.1184; 

found [M+Na]
+
: 403.1182. 
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2,4-Dimethyl-5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one  (2e): 

Yield: 33%. White solid. After three chromatographic purification attempts, 

the product still contained small amount of an impurity (apparent in its 

NMR spectra). 
1
H NMR (CDCl3): ŭ 1.23-1.98 (m, 7H), 2.20 (s, 3H), 2.28 

(s, 3H), 2.33-2.38 (m, 3H), 2.56 (bs, 1H), 2.90-2.97 (m, 1H), 4.71(1H, d, 

J=12.6 Hz), 6.19-6.24 (m, 1H), 7.18-7.28 (m, 2H),  7.47-7.70 (m, 4H), 7.95-7.98 (m, 1H). 
13

C 

NMR (CDCl3): ŭ 19.5, 21.6, 23.5, 29.2, 30.2, 34.2, 37.7, 44.3, 49.9, 58.6, 119.4, 121.4, 122.2, 

124.7, 127.4, 129.0, 130.3, 132.6, 132.9, 138.1, 138.6, 144.4, 165.1, 175.3. HRMS (amu): calcd 

for C24H26N2O2 [M+Na]
+
: 397.1892; found [M+Na]

+
: 397.1865. 

 

 2-Chloro-3-fluoro-5-(2-oxoazepan-1-yl)-6,6a-dihydroisoindolo[2,1-a]quinolin-11(5H)-one (2f): 

Yield: 42%. White solid. Mp: >260
o
C. 

1
H NMR (CDCl3): ŭ 1.21-1.34(m, 

1H), 1.56-1.75(m, 4H), 1.77-1.95(m, 2H), 2.69(s, 3H), 2.84-2.98(m, 1H), 

3.05-3.17(m, 1H), 4.88(d, J= 12.3Hz, 1H), 6.22-6.30(m, 1H), 6.91(d, J= 

9.6Hz, 1H), 7.54(dd, J= 7.2, 12.0Hz, 2H), 7.65(t, J= 7.5Hz, 1H), 7.93(d, 

J= 7.2Hz, 1H), 8.65(d, J= 6.9Hz, 1H). 
13

C NMR (CDCl3): ŭ 23.6, 29.7, 30.0, 32.0, 37.5, 45.2, 

51.1, 58.4, 114.6, 114.9, 120.8, 121.0, 122.1, 122.7, 124.7, 125.8, 129.3, 132.1, 132.8, 133.9, 

143.7, 153.3, 156.6, 165.8, 177.0. FT-IR ɜmax (NaCl): 3047, 2929, 2851, 1700, 1639, 1489, 1409, 

1380, 1188, 1078, 914, 730 cm
-1

. HRMS (amu): calcd for C22H20ClFN2O2 [M+Na]
+
: 421.1090; 

found [M+Na]
+
: 421.1471. 
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 7-(2-Oxoazepan-1-yl)-8,8a-dihydrobenzo[h]isoindolo[2,1-a]quinolin-13(7H)-one (2g):  Yield: 

34%. White solid. Mp: 260-262
o
C. 

1
H NMR (CDCl3): ŭ 1.21-1.39(m, 2H), 

1.50-1.98(m, 5H), 2.59-2.80(m, 2H), 2.80-3.00(m, 1H), 2.98-3.22(m, 2H), 

5.08(d, J=11.7Hz, 1H), 6.37-6.52(m, 1H), 7.29(d, J= 7.8Hz, 2H), 

7.50-7.65(m, 3H), 7.65-7.69(m, 1H), 7.75(d, J= 8.4Hz, 1H),  7.83-7.88(m, 

1H), 8.05(d, J= 6.3Hz, 2H). 
13

C NMR (CDCl3): ŭ 14.4, 23.8, 29.8, 30.1, 36.0, 45.2, 52.0, 60.2, 

122.1, 124.7, 125.1, 125.2, 125.8, 126.6, 126.7, 127.1, 127.6, 128.0, 129.0, 132.2, 132.4, 133.9, 

134.3, 146.6, 165.9, 176.9. FT-IR ɜmax (NaCl): 3047, 2929, 2851, 1701, 1637, 1470, 1397, 1196, 

1127, 1033, 976, 755, 730 cm
-1

. HRMS (amu): calcd for C26H24N2O2 [M+Na]
+
: 419.1730; found 

[M+Na]
+
: 419.1725. 

 

 7-(2-Oxoazepan-1-yl)-8,8a-dihydrobenzo[f]isoindolo[2,1-a]quinolin-13(7H)-one (2h):  Yield: 

32%. White solid. Mp: 238-240
o
C. 

1
H NMR (CDCl3): ŭ 

 
0.60-0.80(m, 1H), 

0.93-1.12(m, 1H), 1.44(s, 2H), 1.50-1.76(m, 3H), 2.50-2.78(m, 3H), 

2.78-3.91(m, 1H), 3.14(t, J= 9.3Hz, 1H), 4.79(d, J= 12.6Hz, 1H), 6.72(t, 

J= 9.0Hz, 1H), 7.40-7.59(m, 4H), 7.60-7.65(m, 1H), 7.78-7.85(m, 3H), 

7.98(d, J= 7.2Hz, 1H), 8.68(d, J= 9.0Hz, 1H). 
13

C NMR (CDCl3): ŭ 24.0, 28.7, 30.6, 34.8, 38.4, 

45.4, 49.8, 59.8, 120.7(2C), 123.7, 125.1, 125.3, 126.4, 128.0, 129.8, 130.0, 130.5, 132.7, 133.1, 

133.4, 134.0, 138.3, 146.1, 167.7, 178.3. FT-IR ɜmax (NaCl): 3056, 2925, 2855, 1696, 1631, 1511, 

1470, 1403, 1348, 1298, 1263, 1200, 1172, 1029, 816, 751, 726 cm
-1

. HRMS (amu): calcd for 

C26H24N2O2 [M+Na]
+
: 419.1730; found [M+Na]

+
: 419.1719. 
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(E)-2-(2-Fluorophenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3a): Yield: 39%. 

Colorless solid, mp 260-262
o
C. 

1
H NMR (CDCl3): ŭ 1.98-2.10(m, 2H), 

2.41-2.48(m, 2H), 3.24-3.44(m,2H), 4.62(dd, J= 9.6, 14.1Hz, 1H), 5.55(d, 

J= 9.6Hz, 1H), 7.12-7.33(m, 4H), 7.40-7.47(m, 1H), 7.57(dt, J= 7.2, 26.4Hz, 

2H), 7.94(d, J= 7.2Hz, 1H). 
13

C NMR (CDCl3): ŭ 17.5, 31.1, 45.2, 64.2, 

107.5, 116.6, 116.9, 123.4, 124.4, 124.6, 125.0, 125.2, 128.9 (2C), 129.9, 131.7, 132.4, 145.8, 

156.6, 159.9, 167.3, 173.3. FT-IR ɜmax (NaCl): 3068, 2937, 1701, 1655, 1503, 1407, 1375, 1269, 

758 cm
-1

. HRMS (amu): calcd for C20H17FN2O2 [M+Na]
+
: 359.1166; found [M+Na]

+
: 359.1149. 

 

(E)-2-(2-Chlorophenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3b): Yield: 51%. 

Colorless solid, mp 97-101
o
C. 

1
H NMR (CDCl3): ŭ 2.04-2.12(m, 2H), 

2.42-2.50(m, 2H), 3.36-3.47(m,2H), 4.61-4.80(m, 1H), 5.50(bs, 1H), 7.17(d, 

J=14.3Hz, 1H), 7.27-7.35(m, 2H), 7.43(d, J=7.4Hz, 1H), 7.50-7.60 (m, 2H), 

7.63(t, J=7.4Hz, 1H), 7.96(d, J=7.4Hz, 1H). 
13

C NMR (CDCl3): ŭ 20.7, 

34.3, 48.4, 67.7, 110.5, 126.6, 127.7, 130.9, 132.0, 132.1, 132.7, 133.9, 134.4, 134.8, 135.6, 137.0, 

138.1, 149.0, 170.6, 176.6. FT-IR ɜmax (NaCl): 3068, 2962, 2242, 1704, 1655, 1482, 1407, 1375, 

1265, 758 cm
-1

. HRMS (amu): calcd for C20H17ClN2O2 [M+Na]
+
: 375.0876; found [M+Na]

+
: 

375.0856. 

 

(E)-2-(2-Iodophenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3c). Yield: 57%.  

Colorless solid, mp: 118-120
o
C. 

1
H NMR (CDCl3): ŭ  1.72-1.75 (m, 1H), 

2.01-2.13 (m, 2H), 2.40-2.51 (m, 2H), 3.34-3.47 (m, 2H), 4.85 (m, 1H), 5.38 
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(m, 1H), 7.06-7.25 (m, 2H), 7.20 (d, J= 7.5Hz, 1H), 7.33-7.46 (m, 2H), 7.48-7.58 (m, 1H), 7.62 (t, 

J= 7.5Hz, 1H), 7.93 (d, J= 7.5Hz, 1H). 
13

C NMR (CDCl3): ŭ 17.4, 31.1, 45.2, 63.5, 66.6, 99.3, 

102.1, 107.3, 123.5, 124.5, 128.4, 129.0, 130.2, 131.8, 132.1, 132.4, 140.1, 145.5, 167.5, 173.5.  

FT-IR ɜmax (NaCl): 3047, 2974, 1700, 1655, 1470, 1407, 1372, 1270, 1143, 759, 690 cm
-1
. HRMS 

(amu): calcd for C20H17IN2O2 [M+Na]
+
: 467.0227; found [M+Na]

+
: 467.0219. 

 

(E)-2-(2,5-Dibromophenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3d). Yield: 45%. 

Colorless solid, mp: 248-250
o
C. 

1
H NMR (CDCl3): ŭ 2.02-2.18 (m, 3H), 

2.49 (t, J= 8.1Hz, 2H), 4.63-4.85 (m, 1H), 5.35-5.57 (m, 1H), 7.18 (d, J= 

14.1Hz, 1H). 7.33-7.45 (m, 2H), 7.50-7.57 (m, 2H), 7.63 (t, J= 7.5Hz, 1H), 

7.94 (d, J= 7.5Hz, 1H).  
13

C NMR (CDCl3): ŭ 17.5, 31.1, 45.3, 60.5, 

106.8, 121.4, 123.5, 124.6, 129.0 (2C), 131.2, 132.7, 133.0, 134.8, 137.8, 145.6, 167.0, 173.6.  

FT-IR ɜmax (NaCl): 3043, 2925, 1702, 1655, 1467, 1404, 1269, 1030, 751, 686 cm
-1

. HRMS (amu): 

calcd for C20H16BrN2O2 [M+Na]
+
: 496.9471; found [M+Na]

+
: 496.9452. 

 

(E)-2-(2-Nitrophenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3e): Yield: 66%. Pale 

yellow solid, mp: 112-115
o
C. 

1
H NMR (DMSO-d6): ŭ 1.61 (m, 1H), 

2.00-2.13 (m, 2H), 2.47 (t, J= 9.0 Hz, 2H), 3.30-3.49 (m, 2H), 4.83 (dd, J= 

9.6, 14.2Hz, 1H), 5.55 (d, J= 9.6Hz, 1H), 7.30-7.37 (m, 1H), 7.41-7.49 (m, 

2H), 7.53 (t, J= 7.5Hz, 1H), 7.60-7.70 (m, 2H), 7.90 (d, J= 7.5Hz, 1H), 

8.10 (dd, J= 1.2, 8.1Hz, 1H).   
13

C NMR (DMSO-d6): ŭ 16.6, 30.3, 44.4, 63.0, 105.8, 123.2, 

123.5, 124.9 (2C), 127.4, 128.4, 128.7 (2C), 128.8, 129.8, 133.7, 145.8, 165.9, 172.9.  FT-IR 
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ɜmax (NaCl): 3047, 2921, 1702, 1655, 1601, 1529, 1405, 1373, 1262, 1139, 739 cm
-1

. HRMS 

(amu): calcd for C20H17N3O4 [M+Na]
+
: 386.1106; found [M+Na]

+
: 386.1101. 

 

(E)-2-(2-Ethylphenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3f): Yield: 63%. 

Colourless solid, mp 155-157
o
C. 

1
H NMR (CDCl3): ŭ 1.22(t, J=7.6Hz, 3H), 2.05-2.10(m, 2H), 

2.43-2.56(m, 4H), 3.28-3.42(m, 2H),  4.63-4.72(m, 1H), 4.67-5.44(AB quartet, 1H), 7.08-7.38(m, 

4H), 7.43(d, J=7.3Hz, 1H), 7.54(dt, J=7.3, 1.2Hz, 1H), 7.60(dt, J=7.4, 1.2Hz, 

1H), 7.94(d, J= J=7.3Hz, 1H). 
13

C NMR (CDCl3): ŭ 14.2, 17.2, 23.9, 30.8, 

44.9, 123.1, 124.0, 126.4, 128.3, 128.6, 128.9, 131.9, 134.9, 142.6, 145.3, 

173.2. FT-IR ɜmax (NaCl): 3053, 2962, 2929, 1689, 1655, 1492, 1413, 1284, 

1151, 760 cm
-1

. HRMS (amu): calcd for C22H22N2O2 [M+Na]
+
: 369.1579; found [M+Na]

+
: 

369.1559. 

 

(E)-2-(2-tert-Butylphenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3g): Yield: 56%. 

Colorless solid, mp: 246-248
o
C. 

1
H NMR (CDCl3): ŭ 1.36(s, 9H), 2.09(t, 

J=7.4 Hz, 2H), 2.47(t, J=7.4 Hz, 2H), 3.35-3.49 (m, 2H), 4.69(dd, J=14.2, 

9.5 Hz, 1H), 5.31 (d, J=9.5 Hz, 1H), 6.91 (dd, J=7.7, 1.3 Hz, 1H), 7.05 (d, 

J=14.2Hz, 1H), 7.20 (t, J=7.7 Hz, 1H), 7.33 (t, J=7.7Hz, 1H), 7.43, d, 

J=7.4Hz, 1H), 7.53-7.62(m, 3H), 7.94(d, J=7.5Hz, 1H). 
13

C NMR (CDCl3): ŭ 17.2, 30.8, 32.0, 

32.5, 35.9, 45.0, 66.0, 108.2, 123.2, 124.1, 126.3, 128.1, 128.6, 128.9, 131.9, 133.6, 134.2, 145.4, 

149.6, 168.5, 173.1. FT-IR ɜmax (NaCl): 3054, 2959, 2917, 1688, 1655, 1489, 1437, 1241, 1145, 

758 cm
-1

. HRMS (amu): calcd for C24H26N2O2 [M+Na]
+
: 397.1892; found [M+Na]

+
: 397.1872. 
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(E)-2-(2-Methoxyphenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3h): Yield: 53%. 

mp: 86-89
o
C. 

1
H NMR (CDCl3): ŭ 1.92-2.02(m, 2H), 2.32-2.40(m, 2H), 

3.17-3.38(m, 2H), 3.75(s, 3H), 4.59(dd, J= 9.6, 14.1Hz, 1H), 5.56(d, J= 

9.6Hz, 1H), 6.89-6.96(m, 2H), 7.12(d, J= 15.0Hz, 1H), 7.18-7.26(m, 2H), 

7.36(d, J= 7.5Hz), 7.44(t, J= 7.2Hz, 1H), 7.53(t, J= 7.2Hz, 1H), 7.85(d, J= 

7.5Hz, 1H). 
13

C NMR (CDCl3): ŭ 17.1, 30.8, 44.9, 55.6, 63.4, 107.7, 112.1, 120.6, 123.0, 123.7, 

125.4, 128.0, 128.2, 128.7, 130.0, 131.8(2C), 145.7, 155.3, 167.3, 173.1. FT-IR ɜmax (NaCl): 3051, 

2929, 2839, 1697, 1655, 1503, 1407, 1261, 1143, 747 cm
-1

. HRMS (amu): calcd for C21H20N2O3 

[M+Na]
+
: 371.1366; found [M+Na]

+
: 371.1353. 

 

(E)-2-(2-(Trifluoromethoxy)phenyl)-3-(2-(2-oxopyrrolidin-1-yl)vinyl)isoindolin-1-one (3i): Yield: 

58%. Colorless solid, mp: >260
o
C. 

1
H NMR (CDCl3): ŭ 1.20-1.40 (m, 1H), 

2.00-2.13 (m, 2H), 2.47 (t, J= 8.4Hz, 2H), 3.23-3.47 (m, 2H), 4.62 (dd, J= 

9.6, 14.3Hz, 1H), 5.30 (d, J= 9.6Hz, 1H), 7.30 (d, J=14.4Hz, 1H), 7.30-7.43 

(m, 3H), 7.48 (d, J= 7.8Hz, 1H), 7.55 (t, J= 7.5Hz, 1H), 7.64 (t, J= 7.5Hz, 

1H), 7.96 (d, J= 7.5Hz, 1H). 
13

C NMR (CDCl3): ŭ 17.4, 18.1, 31.0, 45.0, 64.2, 107.2, 121.3, 123.4, 

124.4, 127.3, 128.7, 128.9(2C), 129.5, 130.5, 131.2, 132.5, 145.6, 167.3, 173.4.  FT-IR ɜmax 

(NaCl): 2917, 1705, 1655, 1503, 1405, 1366, 1249, 1169, 759 cm
-1

. HRMS (amu): calcd for 

C21H17F3N2O3 [M+Na]
+
: 425.1083; found [M+Na]

+
: 425.1100. 
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