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X–Ray Crystallographic Studies 

 
 

Figure I. ORTEP structure of compound 4p: CCDC Number 

1900529 

 
Identification code  4p 

Empirical formula  C24 H18 N2 

Formula weight  334.40 

Temperature  160(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P21/n 

Unit cell dimensions a = 9.304(6) Å   α= 90°. 

b = 12.635(6) Å   β= 99.29(4)°. 

c = 14.949(7) Å     γ = 90°. 

Volume 1734.2(16) Å3 

Z 4 

Density (calculated) 1.281 g/cm3 

Absorption coefficient 0.075 mm–1 

F(000) 704 
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Crystal size 0.06 x 0.03 x 0.02 mm3 

Theta range for data collection 2.122 to 26.175°. 

Index ranges –10<=h<=11, –14<=k<=15, –18<=l<=15 

Reflections collected 12137 

Independent reflections 3397 [R(int) = 0.0671] 

Completeness to theta = 25.242° 99.6 %  

Absorption correction None 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 3397 / 0 / 237 

Goodness–of–fit on F2 0.890 

Final R indices [I>2sigma(I)] R1 = 0.0549, wR2 = 0.1249 

R indices (all data) R1 = 0.1475, wR2 = 0.1657 

Extinction coefficient 0.030(3) 

Largest diff. peak and hole 0.186 and –0.187 e.Å–3 

 

Figure I. ORTEP structure of compound 5a 
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Identification code  5a 

Empirical formula  C25 H17 N1 

Formula weight  331.39 

Temperature  296(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P–1 

Unit cell dimensions a = 8.5750(2) Å   α= 102.2380(10)°. 

b = 9.8132(2) Å   β= 93.9930(10)°.  

c = 11.2552(2) Å   γ= 110.8450(10)° 

Volume 854.02(3) Å3 

Z 2 

Density (calculated) 1.289 g/cm3 

Absorption coefficient 0.074 mm–1 

F(000) 348 

Theta range for data collection 1.875 to 25.091°. 

Index ranges –10<=h<=10, –11<=k<=11, –13<=l<=13 

Reflections collected 13786 

Independent reflections 3042 [R(int) = 0.0256] 

Completeness to theta = 25.091° 99.7 %  

Absorption correction None 

Refinement method Full–matrix least–squares on F2 

Data / restraints / parameters 3042 / 0 / 235 

Goodness–of–fit on F2 0.712 

Final R indices [I>2sigma(I)] R1 = 0.0386, wR2 = 0.1079 

R indices (all data) R1 = 0.0482, wR2 = 0.1202 

Extinction coefficient n/a 

Largest diff. peak and hole 0.186 and –0.188 e.Å–3 

aR = ∑(║Fo│– │Fc║)/∑│Fo│; bRW = {∑[w(Fo
2 ─ Fc

2)2]/∑[w(Fo
2)2]}1/2 
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General Experimental 

General Method.1H NMR (400 MHz) and 13C NMR (100 MHz) spectra were recorded in 

CDCl3/DMSO–d6. Chemical shifts for protons and carbons are reported in ppm from 

tetramethylsilane and are referenced to the carbon resonance of the solvent. Data are reported 

as follows: chemical shift, multiplicity (s = singlet, br s = broad singlet, d = doublet, t = 

triplet, q = quartet, m = multiplet, dd = doublet of doublet), coupling constants in Hertz and 

integration. High–resolution mass spectra were recorded on electrospray mass spectrometer. 

Crystal structure analysis was accomplished on single needles X–ray diffractometer. TLC 

analysis was performed on commercially prepared 60 F254 silica gel plates and visualized by 

either UV irradiation or by staining with I2. All purchased chemicals were used as received. 

All melting points are uncorrected. 

 

Optimization of reaction conditions 

 

Table S1. Screening of Base 

 
Entry Base/Acid Solvent T(min) T(°C) Yieldb (%) 

1 KtOBu DMSO 30 25 30 

2 KOH DMSO 30 25 65 

3 NaOH DMSO 30 25 45 

4 CsOH DMSO 30 25 50 

5 K3PO4 DMSO 30 25 60 

6 K2CO3 DMSO 30 25 N.R 

7 Cs2CO3 DMSO 30 25 N.R 

8 Et3N DMSO 30 25 N.R 

9 DABCO DMSO 30 25 N.R 

10 DBU DMSO 30 25 30 
[a] Reactions were performed using 0.5 mmol of 2–formylbenzophenone 1a, benzylamine 2a (0.6 mmol)  and base (1.2 equiv) in 2.0 mL of 
DMSO. [b] Isolated yield.  
 

 

Table S2: Screening of Solvents 

 
Entry Base  Solvent T(min) T(°C) Yieldb (%) 

1 KOH DMSO 30 rt 80 

2 KOH DMF 60 rt 50 

3 KOH NMP 60 rt 40 

4 KOH Dioxane 60 rt N.R 

5 KOH THF 60 rt N.R 
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6 KOH n–BuOH 60 rt N.R 

7 KOH t–AmOH 60 rt N.R 

8 KOH EtOH 60 rt N.R 

9 KOH H2O 60 rt N.R 

10 KOH ClCH2CH2Cl 60 rt N.R 

11 KOH Toluene 60 rt N.R 
[a] Reactions were performed using 0.5 mmol of 2–formylbenzophenone 1a, benzylamine 2a (0.6 mmol)  and base (1.2 equiv) in 2.0 mL of 
DMSO. [b] Isolated yield. 

Table S3: Screening of temperature 

 
Entry Base  Solvent T(min) T(°C) Yieldb (%) 

1 KOH DMSO 60 25 90 

2 KOH DMSO 60 50 90 

3 KOH DMSO 60 80 85 

4 KOH DMSO 60 90 75 

5 KOH DMSO 60 100 65 

6 KOH DMSO 60 120 60 
[a] Reactions were performed using 0.5 mmol of 2–formylbenzophenone 1a, benzylamine 2a (0.6 mmol)  and base (1.2 equiv) in 2.0 mL of 

DMSO. [b] Isolated yield. 

 

Table S4. Screening of time 

 
Entry Base  Solvent T(min) T(°C) Yieldb (%) 

1 KOH DMSO 10 rt 40 

2 KOH DMSO 15 rt 50 

3 KOH DMSO 25 rt 65 

4 KOH DMSO 30 rt 80 

5 KOH DMSO 60 rt 80 
[a] Reactions were performed using 0.5 mmol of 2–formylbenzophenone 1a, benzylamine 2a (0.6 mmol)  and base (1.2 equiv) in 2.0 mL of 
DMSO. [b] Isolated yield. 

 

Synthesis of Starting Substrate: 

Synthesis of hydrazide derivatives (13a–s): 

General procedure: According to a modified procedure1–2 2 acetyl or acylhydrazine 12 (10 

mmol) was added to a solution of the salicylaldehyde derivative 11 (10 mmol) in both 

Acetic acid (50mL) and the mixture was stirred at room temperature. The reaction was 

monitor by TLC (1–3 h). The mixture was poured into cold water. The resulting solid was 

filtered, washed with water, triturated with hexane filtered and dried under vacuum. The 

hydrazides 13a–s was essentially pure and was confirmed by NMR comparison to reported 

literature. 
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 (E)–N'–(2–hydroxy–5–methylbenzylidene)benzohydrazide (13b). The 

product was obtained as a off–white solid. Mp: 188–190 oC: Yield: 70 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.09 (s, 1H), 11.04 (s, 1H), 8.55 (s, 1H), 6.89–7.79 (m, 8H), 2.19 (s, 

3H); 13C NMR (100 MHz, DMSO–d6) δ 163.5, 155.8, 148.9, 133.3, 132.7, 132.6, 129.9, 

129.1, 128.5, 128.2, 118.8, 116.8, 20.4. HRMS (ESI) [M+H]+ Calcd for C15H15N2O2: 

255.1134, found 255.1130. 

 

 (E)–N'–(5–(tert–butyl)–2–hydroxybenzylidene)benzohydrazide (13c). 

The product was obtained as a off–white solid. mp:187–189 oC: Yield: 71 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.08 (s, 1H), 11.07 (s, 1H), 8.61 (s, 1H), 7.89 (d, J = 7.3 Hz, 2H), 7.58–

7.46 (m, 4H), 7.29 (d, J = 8.2 Hz, 1H), 6.83 (d, J = 8.7 Hz, 1H), 1.22 (s, 9H); 13C NMR (100 

MHz, DMSO–d6) δ 163.5, 155.8, 149.3, 142.0, 133.4, 132.5, 129.2, 129.1, 128.2, 126.1, 

118.4, 116.6, 34.3, 31.8. HRMS (ESI) [M+H]+ Calcd for C18H21N2O2, 297.1603, found 

297.1599 

 

 (E)–N'–(2–hydroxy–4–isopropylbenzylidene)benzohydrazide 

(13d). The product was obtained as a off–white solid. mp:186–188 oC: Yield: 85 %. 1H 

NMR (400 MHz, DMSO–d6) δ 12.07 (s, 1H), 11.03 (s, 1H), 8.60 (s, 1H), 7.90 (s, 1H),7.56–

7.14 (m, 5H), 6.84–6.82 (m, 1H), 2.80 (s, 1H), 1.14 (d, J = 5.0 Hz, 6H); 13C NMR (100 

MHz, DMSO–d6) δ 163.5, 156.1, 149.0, 139.7, 133.3, 132.5, 130.0, 129.1, 128.1, 127.3, 

118.8, 116.8, 33.0, 24.5 HRMS (ESI) [M+H]+ Calcd for C17H19N2O2: 283.1447, found 

283.1435. 

 

 (E)–N'–((4–hydroxy–[1,1'–biphenyl]–3–yl)methylene)benzo–

hydrazide (13f).The product was obtained as a off–white solid. mp: 215–217 oC: Yield: 80 

%. 1H NMR (400 MHz, DMSO–d6) δ: 12.26 (s, 1H), 11.48 (s, 1H), 8.74 (s, 1H), 7.97 (d, J = 

7.3 Hz, 2H), 7.89 (d, J = 2.3 Hz, 1H), 7.67–7.62 (m, 4H), 7.57 (t, J = 7.3 Hz, 2H), 7.46 (t, J 
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= 7.6 Hz, 2H), 7.34 (t, J = 7.3 Hz, 1H), 7.06 (d, J = 8.7 Hz, 1H); 13C NMR (100 MHz, 

DMSO–d6) δ 163.5, 157.6, 148.6, 140.0, 133.3, 132.6, 132.0, 130.2, 129.4, 129.1, 128.2, 

127.9, 127.4, 126.7, 119.6, 117.6; HRMS (ESI) [M+H]+ Calcd for C20H17N2O2: 317.1290, 

found 317.1297. 

 (E)–N'–(5–chloro–2–hydroxybenzylidene)benzohydrazide 

(13g).The product was obtained as a off–white solid. mp: 221–223 oC: Yield: 88 %. 1H 

NMR (400 MHz, DMSO–d6) δ 12.24 (s, 1H), 11.34 (s, 1H), 8.66 (s, 1H), 7.98 (d, J = 7.4 

Hz, 2H), 7.70–7.54 (m, 4H), 7.33 (dd, J = 8.7, 2.4 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H); 13C 

NMR (100 MHz, DMSO–d6) δ 163.5, 156.6, 146.4, 133.3, 132.6, 131.3, 129.1, 128.2, 123.5, 

121.2, 118.8; HRMS (ESI) [M+H]+ Calcd for C14H12ClN2O2: 275.0587, found 275.0590 

 (E)–N'–(5–fluoro–2–hydroxybenzylidene)benzohydrazide (13j). The 

product was obtained as a off–white solid. mp:198–200 oC: Yield: 90 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.14 (s, 1H), 11.00 (s, 1H), 8.61 (s, 1H), 7.91 (d, J = 7.3 Hz, 2H), 7.59–

7.38 (m, 4H), 7.13–7.04 (m, 1H), 6.88–6.92 (m, 1H); 13C NMR (100 MHz, DMSO–d6) δ 

163.5, 157.0, 154.7, 154.1, 146.8, 133.3, 132.6, 129.1, 128.2, 120.3, 120.3, 118.6, 118.4, 

118.2, 118.1, 114.6, 114.3; HRMS (ESI) [M+H]+ Calcd for C14H12N2FO2: 259.0883, found 

259.0881. 

 

 (E)–N'–(2,4–Dichloro–6–hydroxybenzylidene)benzohydrazide (13k). 

The product was obtained as a off–white solid: mp:190–192 oC: Yield: 91 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.48 (s, 2H), 8.52 (s, 1H), 7.91 (d, J = 7.3 Hz, 2H), 7.60–7.48 (m, 6H); 

13C NMR (100 MHz, DMSO–d6) δ 163.5, 152.8, 147.5, 132.8, 132.7, 130.7, 129.1, 128.9, 

128.3, 123.4, 122.0, 121.2; HRMS (ESI) [M+H]+ Calcd for C14H11Cl2N2O2: 309.0198, found 

309.0196. 

 

 Ethyl (E)–3–((2–benzoylhydrazono)methyl)–4–hydroxybenzoate 

(13l). The product was obtained as a off–white solid. mp:174–176 oC: Yield: 82 %. 1H NMR 

(400 MHz, DMSO–d6) δ 12.18 (s, 1H), 11.83 (s, 1H), 8.73 (s, 1H), 8.29 (s, 1H), 7.97–7.88 
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(m, 3H), 7.63–7.54 (m, 3H), 7.05 (d, J = 8.5 Hz, 1H), 4.31 (q, J = 6.8 Hz, 2H), 1.33 (t, J = 

6.9 Hz, 3H); 13C NMR (100 MHz, DMSO–d6) δ 165.7, 163.6, 161.6, 146.5, 133.4, 132.8, 

132.6, 130.4, 129.1, 128.2, 121.6, 119.9, 117.2, 61.0, 14.8; HRMS (ESI) [M+H]+ Calcd for 

C17H17N2O4: 313.1188, found 313.1188. 

 

 (E)–4–Fluoro–N'–(2–hydroxybenzylidene)benzohydrazide (13m). 

The product was obtained as a off–white solid. mp: 200–202 oC : Yield: 78 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.09 (s, 1H), 11.22 (s, 1H), 8.60 (s, 1H), 7.98 (dd, J = 8.7, 5.5 Hz, 2H), 

7.52 (d, J = 7.6 Hz, 1H), 7.35 (t, J = 8.8 Hz, 2H), 7.29–7.25 (m, 1H), 6.91–6.87 (m, 2H); 13C 

NMR (100 MHz, DMSO–d6) δ 166.1, 162.9 (d, JC–F = 247 Hz,), 158.0, 148.8, 132.0, 131.0, 

130.5, (d, JC–F = 7.7 Hz), 129.8, 119.9, 119.2, 117.0, 116.1, (d, JC–F = 22.0 Hz); HRMS 

(ESI) [M+H]+ Calcd for C14H12N2FO2: 259.0883, found 259.0881 

 

 (E)–N'–(2–Hydroxybenzylidene)isonicotinohydrazide (13o). The 

product was obtained as a off–white solid. mp: 250–252 oC : Yield: 85 %. 1H NMR (400 

MHz, DMSO–d6) δ 12.27 (s, 1H), 11.08 (s, 1H), 8.75–8.64 (m, 3H), 7.81 (d, J = 5.6 Hz, 

2H), 7.55 (d, J = 6.7 Hz, 1H), 7.26 (t, J = 8.2 Hz, 1H), 6.92–6.85 (m, 2H); 13C NMR (100 

MHz, DMSO–d6) δ 161.9, 158.0, 150.9, 149.6, 140.5, 132.2, 129.8, 122.0, 119.9, 119.2, 

117.0; HRMS (ESI) [M+H]+ Calcd for C13H12N3O2: 242.0930, found 242.0932 

 

 (E)–4–(tert–Butyl)–N'–(2–hydroxybenzylidene)benzohydrazide 

(13p). The product was obtained as a off–white solid. mp:188–190 oC: Yield: 70 %. 1H 

NMR (400 MHz, DMSO–d6) δ 12.03 (s, 1H), 11.31 (s, 1H), 8.60 (s, 1H), 7.85 (d, J = 8.4 

Hz, 2H), 7.53 –7.49 (m, 3H), 7.28–7.24 (m, 1H), 6.91–6.86 (m, 2H), 1.27 (s, 9H); 13C NMR 

(100 MHz, DMSO–d6) δ 163.2, 158.0, 155.5, 148.6, 131.9, 130.5, 130.1, 128.1, 125.9, 

119.9, 119.2, 117.0, 35.3, 31.4; HRMS (ESI) [M+H]+ Calcd for C18H21N2O2: 297.1603, 

found 297.1599 
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 (E)–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide 

(13q).The product was obtained as a off–white solid. mp: 220–222 oC: Yield: 86 %. 1H 

NMR (400 MHz, DMSO–d6) δ 12.85 (s, 1H), 12.27 (s, 1H), 9.52 (s, 1H), 8.26 (d, J = 8.5 

Hz, 1H), 8.02 (d, J = 7.1 Hz, 2H), 7.97–7.91 (m, 2H), 7.68–7.59 (m, 5H), 7.43 (t, J = 7.4 Hz, 

1H), 7.27 (d, J = 8.9 Hz, 1H); 13C NMR (100 MHz, DMSO–d6) δ 163.1, 158.6, 147.4, 133.3, 

133.1, 132.7, 132.1, 129.5, 129.2, 128.3, 128.1, 124.1, 121.1, 119.4, 109.0; HRMS (ESI) 

[M+H]+ Calcd for C18H15N2O2: 291.1134, found 291.1134 

 

 (E)–4–chloro–N'–((2–hydroxynaphthalen–1–yl)methylene) 

benzohydrazide (13r). The product was obtained as a off–white solid. mp: 274–276 oC : 

Yield: 81 %. 1H NMR (400 MHz, DMSO–d6) δ 12.71 (s, 1H), 12.29 (s, 1H), 9.46 (s, 1H), 

8.24 (d, J = 13.7 Hz, 1H), 7.99 (d, J = 8.4 Hz, 2H), 7.90 (q, J = 9.4 Hz, 2H), 7.62 (q, J = 9.7 

Hz, 3H), 7.38–7.41 (m, 1H), 7.22 (d, J = 11.4 Hz, 1H); 13C NMR (100 MHz, DMSO–d6) δ 

161.6, 158.2, 147.2, 137.1, 133.0, 131.7, 131.4, 129.6, 129.1, 128.9, 128.0, 123.7, 120.8, 

119.0, 108.6; HRMS (ESI) [M+H]+ Calcd for C18H13ClN2O2, 325.744, found 325.0727 

 

 (E)–N'–((2–hydroxynaphthalen–1–yl)methylene)thiophene–2–

carbohydrazide (13s). The product was obtained as a off–white solid. mp: 210–212 oC : 

Yield: 88 %. 1H NMR (400 MHz, DMSO–d6) δ 12.55 (s, 2H), 9.39 (s, 1H), 8.24 (d, J = 8.5 

Hz, 1H), 7.91–7.83 (m, 4H), 7.56 (t, J = 7.5 Hz, 1H), 7.36 (t, J = 7.4 Hz, 1H), 7.24–7.18 (m, 

2H); 13C NMR (100 MHz, DMSO–d6) δ 157.9, 157.1, 146.0, 136.8, 131.8, 131.3, 130.4, 

128.2, 127.1, 127.0, 126.6, 122.6, 119.1, 118.5, 107.6; HRMS (ESI) [M+H]+ Calcd for 

C16H13N2O2S: 297.0698, found 297.0692. 

 

 Synthesis of 2–formylarylketone substrates (1a–s). The 2–formylarylketone substrates 

were prepared by using literature.2–6 The Pb(OAc)4 (2.44g, 5.5 mmol) was added in portions 

to a stirring solution of hydrazide 13 (5.0 mmol) in THF (25 mL). The mixture turned 

orange immediately with a mild evolution of  N2 gas. The mixture was stirred at rt for 2–3 h 

or monitored by TLC. The solid was filtered off by passing the mixture through a pad of 
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celite and washed with EtOAc. The organic solvents were removed in vacuo, the crude 

washed with saturated aqueous NaHCO3 and brine. The mixture was extracted with EtOAc 

(3 x 30 mL). The combined organic layers were dried over Na2SO4, filtered and evaporated. 

Pure product was obtained by column chromatography. The compounds 1a, 1e, 1o, 1p and 

1t were reported in the literature.2,6 

 

 

 2–Benzoyl–5–methylbenzaldehyde (1b).The product was obtained as a 

colourless solid.  m.p: 64–66 oC: Yield: 85%), 1H NMR (400 MHz, CDCl3) δ 9.89 (s, 1H), 

7.66 (d, J = 10.2 Hz, 3H), 7.46–7.42 (m, 1H), 7.33–7.25 (m, 4H), 2.34 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 196.7, 191.3, 141.7, 138.8, 137.6, 136.1, 134.1, 133.8, 130.6, 130.3, 

129.7, 128.9, 21.6; HRMS (ESI) [M+H]+ Calcd for C15H13O2: 225.0916, found 225.0925. 

 

 2–Benzoyl–5–(tert–butyl)benzaldehyde (1c).The product was obtained as a 

colourless solid.  m.p: 74–76 oC: Yield: 80%, 1H NMR (400 MHz, CDCl3) δ 10.04 (s, 1H), 

8.05 (d, J = 1.8 Hz, 1H), 7.81 (d, J = 7.8 Hz, 2H), 7.69 (dd, J = 8.0, 2.1 Hz, 1H), 7.61–7.57 

(m, 1H), 7.46 (dd, J = 7.6, 5.3 Hz, 3H), 1.39 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 196.6, 

191.2, 154.6, 138.8, 137.4, 135.7, 133.6, 130.4, 130.2, 129.3, 128.7, 126.8, 35.3, 31.2; 

HRMS (ESI) [M+H]+ Calcd for C18H19O2: 267.1385, found 267.1424. 

 

 2–Benzoyl–4–isopropylbenzaldehyde (1d).The product was obtained as a 

colourless solid. m.p: 60–62 oC: Yield: 75%, 1H NMR (400 MHz, CDCl3) δ 9.99 (s, 1H), 

7.85 (s, 1H), 7.77–7.74 (m, 2H), 7.55–7.48 (m, 2H), 7.42–7.38 (m, 4H), 3.04–2.97 (m, 1H), 
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1.27–1.25 (m, 6H); 13C NMR (100 MHz, CDCl3) δ 196.6, 191.2, 152.2, 139.0, 137.3, 136.0, 

133.6, 131.5, 130.1, 129.6, 128.8, 128.7, 128.5, 127.9, 34.1, 23.7; HRMS (ESI) [M+H]+ 

Calcd for C17H17O2: 253.1229, found 253.1226. 

 

 4–Benzoyl–[1,1'–biphenyl]–3–carbaldehyde (1f).The product was obtained as 

a colourless solid. m.p: 94–96 oC: Yield: 82%, 1H NMR (400 MHz, CDCl3) δ 10.12 (s, 1H), 

8.27 (d, J = 1.8 Hz, 1H), 7.92–7.86 (m, 3H), 7.70–7.61 (m, 4H), 7.54–7.43 (m, 5H); 13C 

NMR (100 MHz, CDCl3) δ 196.3, 190.8, 143.9, 139.9, 138.9, 137.3, 136.3, 133.8, 131.6, 

130.2, 130.0, 129.3, 128.8, 128.7, 128.3, 127.3; HRMS (ESI) [M+H]+ Calcd for C20H15O2: 

287.1072, found 287.1073. 

 

 2–Benzoyl–5–chlorobenzaldehyde (1g).The product was obtained as a 

colourless solid. m.p: 70–72 oC: Yield: 70%, 1H NMR (400 MHz, CDCl3) δ 9.92 (s, 1H), 

7.93 (d, J = 2.2 Hz, 1H), 7.72 (d, J = 7.1 Hz, 2H), 7.58–7.54 (m, 2H), 7.43–7.39 (m, 3H); 

13C NMR (100 MHz, CDCl3) δ 195.3, 189.3, 139.5, 137.6, 137.2, 136.9, 134.1, 133.2, 130.8, 

130.1, 129.6, 128.9; HRMS (ESI) [M+H]+ Calcd for C14H10ClO2: 245.0369, found 

245.0363. 

 

 2–Benzoyl–5–fluorobenzaldehyde (1i).The product was obtained as a 

colourless solid. m.p: 73–75 oC: Yield: 68%, 1H NMR (400 MHz, CDCl3) δ 9.95 (s, 1H), 

7.73 (d, J = 7.8 Hz, 2H), 7.65 (dd, J = 8.7, 2.3 Hz, 1H), 7.56 (t, J = 7.6 Hz, 1H), 7.50 (dd, J 

= 8.2, 5.0 Hz, 1H), 7.42 (t, J = 7.8 Hz, 2H), 7.29 (td, J = 8.1, 2.4 Hz, 1H); 13C NMR (100 

MHz, CDCl3) δ 194.1, 188.2, 162.8 (d, JC–F = 253 Hz), 137.4, 137.4, 136.4, 136.0, 132.9, 

130.9 (d, JC–F = 7.7 Hz), 129.1, 127.8, 119.1, 118.9, 114.9 (d, JC–F = 23 Hz); HRMS (ESI) 

[M+H]+ Calcd for C14H10FO2: 229.0665, found 229.0665. 
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 2–Benzoyl–3,5–dichlorobenzaldehyde (1k).The product was obtained as a 

colourless solid. m.p: 98–100 oC: Yield: 62%, 1H NMR (400 MHz DMSO–d6) δ 9.77 (s, 

1H), 8.17 (s, 1H), 8.05–7.85 (m, 1H), 7.58 (dd, J = 20.3, 7.1 Hz, 3H), 7.47–7.39 (m, 2H); 

13C NMR (100 MHz DMSO–d6) δ 193.6, 191.0, 137.2, 136.9, 136.0, 135.8, 135.2, 134.8, 

134.5, 133.3, 132.4, 129.5, 129.0; HRMS (ESI) [M+H]+ Calcd for C14H9Cl2O2: 278.9980, 

found 278.9929. 

 

 Ethyl 4–benzoyl–3–formylbenzoate (1l).The product was obtained as a 

colourless solid. m.p: 72–74 oC: Yield: 60%, 1H NMR (400 MHz, CDCl3) δ 9.92 (s, 1H), 

8.55 (s, 1H), 8.25 (d, J = 9.1 Hz, 1H), 7.66 (d, J = 8.2 Hz, 2H), 7.49 (dd, J = 15.8, 7.1 Hz, 

2H), 7.35 (t, J = 7.8 Hz, 2H), 4.35 (q, J = 7.2 Hz, 2H), 1.34 (t, J = 7.1 Hz, 3H); 13C NMR 

(100 MHz, CDCl3) δ 195.9, 189.9, 164.8, 144.8, 136.5, 135.3, 134.2, 134.0, 132.6, 131.6, 

129.8, 128.9, 128.8, 61.9, 14.3; HRMS (ESI) [M+H]+ Calcd for C17H15O4: 283.0970, found 

283.0979. 

 

 2–(4–Fluorobenzoyl)benzaldehyde (1m).The product was obtained as a 

colourless solid. m.p: 113–115 oC: Yield: 69%, 1H NMR (400 MHz, CDCl3) δ 9.94 (s, 1H), 

7.96–7.94 (m, 1H), 7.76 (td, J = 5.9, 2.3 Hz, 2H), 7.65–7.60 (m, 2H), 7.42 (q, J = 2.5 Hz, 

1H), 7.08–7.04 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 194.9, 190.5, 165.8 (d, JC–F  = 255 

Hz), 140.6, 134.9, 133.4, 133.3, 133.2, 132.4, 132.3, 130.5 (d, JC–F = 5.8 Hz), 128.4, 115.6 

(d, JC–F = 22.0 Hz); HRMS (ESI) [M+H]+ Calcd for C14H10FO2: 229.0665, found 229.0665. 

 

 2–Isonicotinoylbenzaldehyde (1o).The product was obtained as a colourless 

solid. m.p: 114–116 oC: Yield: 55%, 1H NMR (400 MHz, CDCl3) δ 9.87–9.55 (m, 1H), 

8.73–8.41 (m, 2H), 7.93–6.90 (m, 6H); 13C NMR (100 MHz, CDCl3) δ 195.9, 190.9, 150.7, 
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150.5, 142.8, 138.9, 135.3, 133.9, 131.8, 131.2, 128.7, 123.1, 122.1; HRMS (ESI) [M+H]+ 

Calcd for C13H10NO2: 212.0712, found 212.0708. 

 2–(4–(tert–Butyl)benzoyl)benzaldehyde (1p).The product was obtained as a 

colourless solid. m.p: 92–94 oC: Yield: 73%, 1H NMR (400 MHz, CDCl3) δ 9.99 (s, 1H), 

8.00–7.98 (m, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.63 (t, J = 3.1 Hz, 2H), 7.45 (d, J = 8.4 Hz, 

3H), 1.30 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 195.9, 190.5, 157.4, 141.6, 135.1, 134.3, 

133.1, 130.3, 129.9, 129.6, 128.6, 125.5, 35.0, 30.9; HRMS (ESI) [M+H]+ Calcd for 

C18H19O2: 267.1385, found 267.1424. 

 

 2–Benzoyl–1–naphthaldehyde (1q).The product was obtained as a colourless 

solid. m.p: 145–147 oC: Yield: 88%, 1H NMR (400 MHz, CDCl3) δ 10.55 (s, 1H), 8.97 (d, J 

= 8.5 Hz, 1H), 8.12 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 8.2 Hz, 1H), 7.82–7.79 (m, 2H), 7.73–

7.69 (m, 1H), 7.66–7.56 (m, 2H), 7.50–7.43 (m, 3H); 13C NMR (100 MHz, CDCl3) δ 197.5, 

191.2, 143.3, 137.2, 134.2, 133.9, 130.8, 130.7, 130.1, 129.6, 128.8, 127.9, 125.1, 124.5; 

HRMS (ESI) [M+H]+ Calcd for C18H13O2: 261.0916, found 261.0912. 

 

 2–(4–Chlorobenzoyl)–1–naphthaldehyde (1r).The product was obtained as a 

colourless solid. m.p: 150–152 oC: Yield: 83%, 1H NMR (400 MHz, CDCl3) δ 10.62 (s, 1H), 

8.94 (d, J = 8.4 Hz, 1H), 8.17 (d, J = 8.4 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.78–7.74 (m, 

3H), 7.70 (d, J = 8.4 Hz, 1H), 7.49 (d, J = 7.6 Hz, 1H), 7.44 (dd, J = 8.8, 1.9 Hz, 2H); 13C 

NMR (100 MHz, CDCl3) δ 196.3, 190.7, 142.3, 140.3, 135.4, 134.3, 134.1, 131.2, 130.9, 

130.4, 129.6, 129.1, 128.8, 127.9, 124.6, 124.2; HRMS (ESI) [M+H]+ Calcd for C18H12ClO2: 

295.0526, found 295.0523. 
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 2–(Thiophene–2–carbonyl)–1–naphthaldehyde (1s).The product was obtained 

as a colourless solid. m.p: 138–140 oC: Yield: 86%, 1H NMR (400 MHz, CDCl3) δ 10.42 (s, 

1H), 8.89 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 

6.1 Hz, 1H), 7.58–7.54 (m, 1H), 7.50–7.45 (m, 2H), 7.22 (q, J = 1.8 Hz, 1H), 6.95 (t, J = 4.2 

Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 191.1, 188.9, 144.2, 142.8, 136.0, 135.8, 134.0, 

133.9, 130.1, 129.4, 128.5, 128.4, 128.3, 127.7, 125.2, 124.1; HRMS (ESI) [M+H]+ Calcd 

for C16H11O2S: 267.0480, found 267.0473. 
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General Procedure for the Synthesis of Functionalized Isoquinolines 3a–o and 4a–r 

In an oven–dried round bottom flask, a solution of substrate 1 (0.5 mmol), arylalkylamine 2 

(0.6mmol) and 1.2 equiv. of crushed KOH in 2.0 mL of DMSO were added. The resulting reaction 

mixture was stirred at room temperature for 60 min. The reaction was monitored by TLC analysis; 

after completion of starting material, the reaction was poured in water and extracted by ethyl 

acetate (20 mL). The organic layer was washed with aqueous saturated brine solution and dried 

over Na2SO4. Organic layer was concentrated under reduced pressure. The crude material was 

purified by column chromatography on silica gel (100−200) (hexane:ethyl acetate; 95/5). The 

structure and purity of known starting materials were confirmed by comparison of their physical 

and spectral data (1H NMR, 13C NMR, and HRMS).  

 

3,4–Diphenylisoquinoline (3a).The product was obtained as a white solid, 

mp:168–170 oC  (112.4 mg, 80%), 1H NMR (400 MHz, CDCl3) δ 9.19 (s, 1H), 7.82–7.80 (m, 

1H), 7.50–7.49 (m, 1H), 7.40–7.34 (m, 2H), 7.24–7.22 (m, 2H), 7.19–7.11 (m, 3H), 7.07–

6.98 (m, 5H); 13C NMR (100 MHz, CDCl3) δ 151.5, 150.3, 140.5, 136.9, 135.6, 131.0, 130.3, 

130.2, 130.1, 128.1, 127.4, 127.3, 127.1, 127.0, 126.9, 126.6, 125.3; HRMS (ESI) [M+H]+ 

Calcd for C21H16N: 282.1283, found 282.1280. 

7–Methyl–3,4–diphenylisoquinoline (3b).The product was obtained as a 

white solid, mp:169–171 oC (121.0 mg, 82%), 1H NMR (400 MHz, CDCl3) δ 9.32 (s, 1H), 

7.94 (d, J = 11.0 Hz, 1H), 7.44–7.36 (m, 6H), 7.26–7.19 (m, 5H), 2.45 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 151.3, 150.6, 141.2, 140.8, 137.4, 136.3, 131.4, 130.4, 129.3, 128.4, 

127.7, 127.6, 127.4, 127.2, 125.9, 124.5, 22.5.; HRMS (ESI) [M+H]+ Calcd for C22H18N: 

296.1439, found 296.1417. 
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7–(tert–Butyl)–3,4–diphenylisoquinoline (3c).The product was obtained 

as a white solid,  mp:170–172 oC (143.2 mg, 85%), 1H NMR (400 MHz, CDCl3) δ 9.34 (s, 

1H), 7.96 (d, J = 2.3 Hz, 1H), 7.70 (dd, J = 8.9 and 2.1 Hz, 1H), 7.62 (d, J = 8.7 Hz, 1H), 

7.38–7.31 (m, 5H), 7.25–7.16 (m, 5H), 1.43 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 151.8, 

150.2, 150.0, 141.0, 137.5, 134.3, 131.3, 130.41, 130.37, 129.6, 128.4, 127.7, 127.6, 127.4, 

127.1, 125.5, 122.4, 35.1, 31.2; HRMS (ESI) [M+H]+ Calcd for C25H24N: 338.1909, found 

338.1899. 

 

6–Isopropyl–3,4–diphenylisoquinoline (3d).The product was obtained 

as a white solid, mp:158–160 oC (140.5 mg, 87%),1H NMR (400 MHz, CDCl3) δ 9.33 (s, 

1H), 7.85 (s, 1H), 7.61 (d, J = 8.7 Hz, 1H), 7.54–7.51 (m, 1H), 7.37–7.33 (m, 5H), 7.25–7.17 

(m, 5H), 3.15–3.08 (m, 1H), 1.36 (d, J = 6.9 Hz, 6H); 13C NMR (100 MHz, CDCl3) δ: 151.5, 

150.0, 147.8, 140.9, 137.5, 134.7, 131.3, 130.7, 130.6, 130.3, 128.4, 127.8, 127.7, 127.4, 

127.0, 125.7, 123.6, 34.2, 23.9; HRMS (ESI) [M+H]+ Calcd for C24H22N; 324.1752, found 

324.1730. 

 

5–Methoxy–3,4–diphenylisoquinoline (3e).The product was obtained as a 

white soild. mp:100–102 oC (133.7 mg, 86%), 1H NMR (400 MHz, CDCl3) δ 9.27 (s, 1H), 

7.60 (d, J = 8.1 Hz, 1H), 7.50 (t, J = 7.8 Hz, 1H), 7.24 (d, J = 6.6 Hz, 2H), 7.17–7.11 (m, 

8H), 6.93 (d, J = 7.6 Hz, 1H), 3.40 (s, 3H); 13C NMR (100 MHz, CDCl3) δ: 156.4, 152.3, 

151.4, 141.4, 140.8, 130.4, 130.2, 129.4, 129.3, 127.6, 127.3, 126.62, 126.56, 126.0, 120.2, 

110.4, 55.7.; HRMS (ESI) [M+H]+ Calcd for C22H18NO; 312.1388, found 312.1383. 
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3,4,7–Triphenylisoquinoline (3f): The product was obtained as a white 

solid. mp:184–186 oC (157.0 mg, 88%), 1H NMR (400 MHz, CDCl3) δ 9.41 (s, 1H), 8.20 (s, 

1H), 7.85 (dd, J = 9.2, 1.8 Hz, 1H), 7.74–7.69 (m, 3H), 7.50–7.46 (m, 2H), 7.40–7.34 (m, 

6H), 7.27–7.16 (m, 5H); 13C NMR (100 MHz, CDCl3): δ 152.1, 150.7, 140.8, 140.1, 139.7, 

137.3, 135.2, 131.3, 130.6, 130.4, 130.2, 129.2, 128.5, 128.1, 127.9, 127.8, 127.5, 127.4, 

127.3, 126.4, 125.3; HRMS (ESI) [M+H]+ Calcd for C27H20N: 358.1596, found 358.1596. 

 

7–Chloro–3,4–diphenylisoquinoline (3g): The product was obtained as 

orange solid (116.5 mg, 74%) mp: 188–190 °C; 1H NMR (400 MHz, CDCl3) δ 9.27 (s, 1H), 

8.00_7.99 (m, 1H), 7.61 (d, J = 9.1 Hz, 1H), 7.50 (dd, J = 10.6 and 9.1 Hz, 1H), 7.36_7.33 (m, 

5H), 7.23_7.18 (m, 5H); 13C NMR (100 MHz, CDCl3): δ150.9, 150.6, 140.2, 136.6, 134.2, 

135.6, 131.3, 131.0, 130.1, 128.4, 127.6, 127.52, 127.50, 127.2, 126.1. HRMS (ESI) [M+H]+ 

Calcd for C21H15NCl: 316.0894, found 316.0894. 

 

 7–Bromo–3,4–diphenylisoquinoline (3h):The product was obtained as a 

light yellow solid (134.6 mg, 75%), mp: 189–191 °C; 1H NMR (400 MHz, CDCl3) δ 9.28 (s, 

1H), 8.17 (d, J = 1.4 Hz, 1H), 7.65–7.62 (m, 1H), 7.54 (d, J = 9.2 Hz, 1H), 7.38–7.34 (m, 

5H), 7.22–7.18 (m, 5H); 13C NMR (100 MHz, CDCl3) δ 150.0, 149.5, 139.2, 135.5, 133.4, 

132.8, 130.0, 129.6, 129.1, 128.4, 127.4, 126.6, 126.2, 119.7.; HRMS (ESI) [M+H]+  Calcd 

for C21H15BrN: 360.0388, found 360.0382. 

7–Fluoro–3,4–diphenylisoquinoline (3i): The product was obtained as 

colourless solid (108 mg, 72%), mp: 172–174 °C; 1H NMR (400 MHz, CDCl3) δ 9.30 (s, 
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1H), 7.67 (q, J = 4.7 Hz, 1H), 7.61 (dd, J = 8.5, 2.5 Hz, 1H), 7.37–7.32 (m, 6H), 7.24–7.16 

(m, 5H).; 13C NMR (100 MHz, CDCl3) δ 160.8 (d, JC–F = 249 Hz), 151.0, 150.9, 150.4, 

140.5, 137.0, 133.1, 131.2, 130.8, 130.3, 128.8 (d, JC–F = 8.7 Hz), 128.5, 128.3, 128.2, 127.8, 

127.7, 127.3, 121.1, 120.9, 110.5 (d, JC–F = 20.0 Hz).; HRMS (ESI) [M+H]+ Calcd for 

C21H15NF: 300.1189, found 300.1179 

7–Iodo–3,4–diphenylisoquinoline (3j): The product was obtained as a 

orange solid (142.8 mg, 70% ), mp: 160–162 °C; 1H NMR (400 MHz, CDCl3) δ 9.17 (s, 1H), 

8.33 (d, J = 1.4 Hz, 1H), 7.73 (dd, J = 9.2, 1.4 Hz, 1H), 7.33–7.26 (m, 5H), 7.14–7.11 (m, 

5H); 13C NMR (100 MHz, CDCl3) δ 150.1, 149.3, 139.3, 138.0, 135.5, 135.2, 133.8, 133.3, 

130.1, 129.6, 129.2, 128.4, 127.7, 127.4, 126.6, 126.4, 126.3, 91.2.; HRMS (ESI) [M+H]+ 

Calcd for C21H15NI: 408.0249, found 408.0256. 

 

5,7–Dichloro–3,4–diphenylisoquinoline (3k): The product was obtained as 

a brown solid (118.6 mg, 68%), mp: 134–136 °C; 1H NMR (400 MHz, CDCl3) δ 9.25 (s, 1H), 

7.95 (s, 1H), 7.67 (s, 1H), 7.23–7.13 (m, 10H); 13C NMR (100 MHz, CDCl3) δ 153.5, 150.5, 

139.7, 136.8, 133.4, 131.7, 131.1, 130.7, 129.9, 129.1, 128.8, 128.5, 126.6, 126.5, 126.3, 

125.5; HRMS (ESI) [M+H]+ Calcd for C21H14NCl2: 350.0503, found 350.0502. 

 

Ethyl 3,4–diphenylisoquinoline–7–carboxylate (3l): The product was 

obtained as a brown solid (125.0 mg, 71%), mp: 138–140 °C; 1H NMR (400 MHz, CDCl3) δ 

9.47 (s, 1H), 8.80 (s, 1H), 8.19 (d, J = 9.2 Hz, 1H), 7.72 (d, J = 8.7 Hz, 1H), 7.38–7.37 (m, 

5H), 7.26–7.21 (m, 5H), 4.47 (q, J = 7.2 Hz, 2H), 1.46 (t, J = 7.1 Hz, 3H); 13C NMR (100 

MHz, CDCl3) δ 165.3, 152.2, 152.0, 139.7, 137.4, 136.1, 130.5, 130.0, 129.9, 129.6, 129.2, 

128.1, 127.8, 127.1, 127.0, 126.9, 126.0, 125.4, 60.8, 13.8.; HRMS (ESI) [M+H]+ Calcd for 

C24H20NO2: 354.1494, found 354.1512. 
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3,4–Bis(4–fluorophenyl)isoquinolines (3m): The product was obtained as a 

white solid (133.1 mg, 84%), mp: 148–150 °C; 1H NMR (400 MHz, CDCl3) δ 9.37 (s, 1H), 

8.08_8.06 (m, 1H),7.66_7.62 (m, 3H), 7.36_7.32 (m, 2H), 7.24_7.20 (m, 2H), 7.10 (t, J=9.1 

Hz, 2H), 6.93 (t, J=8.3 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 162.1 (d, JC–F  = 247.3 Hz) 

162.0 (d, JC–F = 247.3 Hz), 151.9, 149.7, 135.9, 132.7 (d, JC–F  = 7.7 Hz,), 131.9 (d, JC–F = 8.6 

Hz), 129.6, 127.7, 127.4, 127.1, 125.2, 115.6, (d, JC–F  = 22.0 Hz), 114.7, (d, JC–F = 21.1 Hz),  

HRMS (ESI) [M+H]+ Calcd for C21H14NF2: 318.1094, found 318.1097. 

 

3,4–Di(thiophen–2–yl)isoquinolines (3n): The product was obtained as a 

brown solid (121.6 mg, 83%), mp: 114–116 °C; 1H NMR (400 MHz, CDCl3) δ 9.25 (s, 1H), 

7.91 (d, J = 7.6 Hz, 1H), 7.60_7.54 (m, 3H), 7.51_7.47 (m, 1H), 7.30 (d, J = 4.5 Hz, 1H), 

7.26_7.24 (m, 1H), 7.09_7.08 (m, 1H), 6.90 (t, J = 3.8 Hz, 1H), 6.71 (d, J = 3.8 Hz, 1H); 13C 

NMR (100 MHz, CDCl3) δ 152.3, 145.4, 144.5, 137.5, 137.3, 130.9, 128.9, 127.8, 127.7, 

127.4, 127.34, 127.27, 126.7, 126.6, 125.2, 120.3.; HRMS (ESI) [M+H]+ Calcd for 

C17H12NS2: 294.0411, found 294.0410. 

 

3,4–Di(pyridin–4–yl)isoquinoline (3o): The product was obtained as a light 

yellow solid (101.8 mg, 72% ),  mp: 176–178 °C; 1H NMR (400 MHz, CDCl3) δ 9.35 (s, 1H), 

8.59 (d, J = 6.0 Hz, 2H), 8.40 (d, J = 5.9 Hz, 2H), 8.02–8.06 (m, 1H), 7.62–7.67 (m, 2H), 

7.50–7.53 (m, 1H), 7.20 (dd, J = 4.5, 1.6 Hz, 2H), 7.16 (dd, J = 4.4,.1.6 Hz, 2H); 13C NMR 

(100 MHz, CDCl3) δ 153.1, 150.2, 149.5, 147.7, 147.5, 145.2, 134.8, 131.6, 128.9, 128.4, 

128.2, 128.0, 127.7, 127.3, 126.9, 126.1, 125.0, 124.8; HRMS (ESI) [M+H]+ Calcd for 

C19H14N3: 284.1188, found 284.1186. 
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3–(4–Methoxyphenyl)–4–phenylisoquinoline (4a). The product was 

obtained as a white soild (138.39 mg, 89%), mp: 157–159 °C  1H NMR (400 MHz, CDCl3) δ 

9.23 (s, 1H), 7.88 (d, J = 6.8 Hz, 1H), 7.52 (d, J = 7.6 Hz, 1H), 7.46–7.40 (m, 2H), 7.27–7.21 

(m, 5H), 7.13 (d, J = 7.6 Hz, 2H), 6.62 (d, J = 8.8 Hz, 2H), 3.61 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 158.5, 151.5, 150.0, 137.3, 135.8, 133.0, 131.4, 131.0, 130.0, 129.8, 128.3, 127.4, 

127.1, 127.0, 126.5, 126.3, 112.9, 54.9. HRMS (ESI) [M+H]+ Calcd for C22H18NO: 312.1388, 

found  312.1383 

 

4–(4–Phenylisoquinolin–3–yl)aniline (4b) The product was obtained as a 

light–green solid (118.5 mg, 80% yield), mp: 145–147 °C;1H NMR (400 MHz, CDCl3) δ 

9.33 (s, 1H), 8.02_8.00 (m, 1H), 7.66_7.53 (m, 4H), 7.40_7.31 (m, 3H), 7.27–7.25 (m, 3H), 

7.17 (d, J = 8.4 Hz, 2H), 6.51 (d, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ 151.5, 

150.4, 145.4, 137.7, 136.1, 131.4, 131.2, 130.9, 130.4, 129.7, 128.3, 127.5, 127.1, 127.0, 

126.4, 125.4, 114.4, HRMS (ESI) [M+H]+ Calcd for C21H17N2: 297.1392, found 297.1396. 

 3–(3,4–Dimethoxyphenyl)–4–phenylisoquinoline (4c):The product was 

obtained as a white solid (148.3 mg, 87% yield), mp: 133–135 °C; 1H NMR (400 MHz, 

CDCl3) δ 9.33 (s, 1H), 8.01_7.99 (m, 1H),7.64_7.62 (m, 1H), 7.59_7.53 (m, 2H), 7.39_7.33 

(m, 3H), 7.26_7.24 (m, 2H), 7.08 (dd, J= 9.9, 8.3 Hz, 1H), 6.81_6.80 (m, 1H), 6.74 (d, J=8.3 

Hz, 1H), 3.81 (s, 3H), 3.55 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 151.6, 149.8, 148.0, 

147.7, 137.6, 136.0, 133.0, 131.1, 130.4, 130.0, 128.5, 127.5, 127.3, 127.1, 126.6, 125.4, 

123.0, 113.6, 110.3, 55.7, 55.4. HRMS (ESI) [M+H]+ Calcd for C23H20NO2: 342.1494, found 

342.1486 

4–Phenyl–3–(4–(trifluoromethyl)phenyl)isoquinolines (4d): The product 

was obtained as a white solid (121.8 mg, 70% yield), mp: 176–178 °C;1H NMR (400 MHz, 
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CDCl3) δ 9.28 (s, 1H), 7.97_7.94 (m, 1H),7.60_7.51 (m, 3H), 7.41_7.35 (m, 4H), 7.30–7.25 

(m, 3H), 7.15_7.12 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 151.5, 148.9, 144.3, 138.1 (q, JC–

F = 240 Hz, 1C), 136.6, 135.8, 131.2, 131.1, 130.8, 128.9 (q, JC–F = 32.6 Hz, 1C),  128.5, 

127.7, 127.6 (q, JC–F = 3.83 Hz, 1C), 127.5, 127.4, 125.7, 124.5 (q, J = 3.8 Hz, 1C), 122.8. 

HRMS (ESI) [M+H]+ Calcd for C22H15F3N: 349.1078, found 349.1078. 

3–(4–Fluorophenyl)–4–phenylisoquinoline (4e): The product was obtained 

as a off–white solid (107.6 mg, 72% yield), mp: 114–116 °C;1H NMR (400 MHz, CDCl3) δ 

9.27 (s, 1H), 7.98_7.95 (m, 1H), 7.60_7.51 (m, 3H), 7.33_7.25 (m, 5H), 7.18_7.14 (m, 2H), 

6.84_6.79 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 161.0 (d, JC–F = 248 Hz), 150.8, 148.5, 

136.1, 135.8, 134.9, 131.0 (d, JC–F = 7.7 Hz), 130.2, 129.7, 127.5, 126.6, 126.5, 126.4, 126.0, 

124.6, 113.6, (d, JC–F = 21.0 Hz); HRMS (ESI) [M+H]+ Calcd for C21H15FN: 300.1189, found 

300.1198. 

3–(3,5–Bis(trifluoromethyl)phenyl)–4–phenylisoquinoline (4f): The 

product was obtained as a off–white solid (135.5 mg, 65% yield), mp: 95–97 °C; 1H NMR 

(400 MHz, CDCl3) δ 9.30 (s, 1H), 8.00_7.97 (m, 1H),7.78 (s, 2H), 7.60_7.57 (m, 3H), 

7.33_7.31 (m, 3H), 7.15_7.13 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 151.3, 146.0, 141.5, 

135.1, 134.8, 130.8, 130.3, 130.1, 130.0, 129.9, 129.6, 129.5 (q, JC–F = 2.9 Hz, 1C), 127.9, 

127.2, 126.8, 126.6, 124.8, 123.6, 120.9, 119.7 (q, JC–F = 3.8 Hz, 1C); HRMS (ESI) [M+H]+ 

Calcd for C23H14F6N: 418.1030, found 418.1023. 

 

3–(3–Fluoro–5–(trifluoromethyl)phenyl)–4–phenylisoquinoline (4g): 

The product was obtained as a off–white solid (115.6 mg, 63% yield), mp: 118–120 °C; 1H 

NMR (400 MHz, CDCl3) δ 9.29 (s, 1H), 8.01_7.99 (m, 1H), 7.64_7.56 (m, 3H), 7.35_7.33 (m, 

4H), 7.25 (d, J = 9.9 Hz, 1H), 7.17_7.15 (m, 2H), 7.06 (d, J = 8.3 Hz, 1H); 13C NMR (100 

MHz, CDCl3) δ 161.9 (d, JC–F = 247 Hz), 152.1, 147.4, 143.9 (d, JC–F = 7.7 Hz, 1C), 136.2, 

135.8, 135.6, 131.0, 130.9, 128.7, 128.0, 127.8, 127.7, 127.6, 125.8, 123.1 (q, JC–F = 2.9 Hz, 
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1C), 120.6 (d, JC–F = 22.0 Hz, 1C), 111.5, 111.2. HRMS (ESI) [M+H]+ Calcd for C22H14F4N: 

368.1062, found 368.1056. 

 

3–(Benzo[d][1,3]dioxol–5–yl)–7–bromo–4–phenylisoquinoline (4i): 

The product was obtained as a light yellow (161.2 mg, 80% yield), mp: 159–161 °C; 1H 

NMR (400 MHz, CDCl3) δ 9.24 (s, 1H), 8.17_8.16 (m, 1H),7.65_7.62 (m, 1H), 7.51 (d, J = 

9.1 Hz, 1H), 7.42_7.37 (m, 3H), 7.24_7.21 (m, 2H), 6.89 (s, 1H), 6.82 (dd, J = 8.3, 9.9 Hz, 

1H), 6.63 (d, J = 8.3 Hz, 1H), 5.89 (s, 2H); 13C NMR (100 MHz, CDCl3) δ 150.5, 150.4, 

147.1, 146.9, 136.7, 134.5, 134.3, 133.8, 130.9, 130.2, 129.5, 128.5, 128.2, 127.6, 127.5, 

124.4, 120.6, 110.6, 107.6, 100.9; HRMS (ESI) [M+H]+ Calcd for C22H15BrNO2: 404.0286, 

found 404.0267. 

 7–Chloro–4–phenyl–3–(3,4,5–trimethoxyphenyl)isoquinolines (4i): 

The product was obtained as a white solid (170.1 mg, 84% yield), mp: 118–120 °C; 1H NMR 

(400 MHz, CDCl3) δ 9.26 (s, 1H), 8.00_7.99 (m, 1H), 7.61_7.58 (m, 1H), 7.52_7.51 (m, 1H), 

7.42_7.33 (m, 3H), 7.25_7.24 (m, 2H), 6.62 (s, 2H), 3.78 (s, 3H), 3.60 (s, 6H); 13C NMR (100 

MHz, CDCl3) δ 152.4, 150.5, 150.2, 137.3, 137.1, 135.3, 134.4, 132.6, 131.4, 130.9, 130.3, 

128.7, 128.1 127.9, 127.6, 127.5, 126.1, 125.6, 107.7, 60.8, 60.4, 55.8; HRMS (ESI) [M+H]+ 

Calcd for C24H21ClNO3: 406.1210, found 406.1208 

 

Methyl 4–(7–chloro–4–phenylisoquinolin–3–yl)benzoate (4j): The 

product was obtained as a white solid (138.0 mg, 74% yield), mp: 202–204 °C; 1H NMR (400 

MHz, CDCl3) δ 9.30 (s, 1H), 8.05_8.04 (m, 1H), 7.88 (d, J = 8.3 Hz, 2H), 7.65_7.63 (m, 1H), 

7.57_7.54 (m, 1H), 7.44_7.36 (m, 5H), 7.26_7.25 (m, 1H), 7.22_7.19 (m, 1H), 3.88 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 166.9, 150.8, 149.8, 144.9, 136.2, 134.2, 133.1, 131.6, 131.0, 

130.2, 129.0, 128.7, 128.6, 128.13, 128.08, 127.9, 127.7, 126.2, 125.6, 52.0; HRMS (ESI) 

[M+H]+ Calcd for C23H17ClNO2: 374.0948, found 374.0944. 
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4–(7–Chloro–4–phenylisoquinolin–3–yl)benzonitrile (4k): The 

product was obtained as a white solid (130.9 mg, 77% yield), mp: 173–175 °C; 1H NMR (400 

MHz, CDCl3) δ 9.22 (s, 1H), 7.97 (d, J = 2.3 Hz, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.51–7.48 (m, 

1H), 7.42–7.37 (m, 4H), 7.33–7.32 (m, 3H), 7.12–7.14 (m, 2H); 13C NMR (100 MHz, CDCl3) 

δ 150.0, 147.7, 143.9, 134.8, 133.1, 132.5, 130.8, 130.5, 129.9, 129.8, 127.8, 127.3, 127.2, 

126.7, 125.2, 117.8, 109.9; HRMS (ESI) [M+H]+ Calcd for C22H14ClN2: 341.0846, found 

341.0839. 

 

4–Phenyl–3–(thiophen–2–yl)isoquinoline (4l): The product was obtained as a 

brown solid (121.4 mg, 85% yield), mp: 166–168 °C; 1H NMR (400 MHz, CDCl3) δ 9.27 (s, 

1H), 7.99_7.97 (m, 1H), 7.57_7.52 (m, 5H), 7.42_7.40 (m, 1H), 7.35_7.33 (m, 2H), 7.24 (d, J 

= 4.5 Hz, 1H), 6.81 (t, J = 4.5 Hz, 1H), 6.41 (d, J= 3.8 Hz, 1H); 13C NMR (100 MHz, CDCl3) 

δ 151.6, 145.3, 143.6, 137.3, 136.5, 130.6, 130.3, 129.3, 128.2, 128.1, 127.7, 127.5, 127.3, 

127.1, 127.0, 126.7, 125.6 ; HRMS (ESI) [M+H]+ Calcd for C19H14NS: 288.0847, found 

288.0851. 

 

7–Chloro–4–phenyl–3–(thiophen–2–yl)isoquinoline (4m): The product 

was obtained as a light–brown solid (134.8 mg, 84% yield), mp: 199–200 °C; 1H NMR (400 

MHz, CDCl3) δ 9.19 (s, 1H), 7.96 (s, 1H), 7.59–7.55 (m, 3H), 7.47 (dd, J = 9.2, 2.3 Hz, 1H), 

7.36–7.26 (m, 4H), 6.81 (t, J = 4.6 Hz, 1H), 6.41 (d, J = 3.8 Hz, 1H); 13C NMR (100 MHz, 

CDCl3) δ 150.5, 144.9, 144.0, 136.8, 134.9, 132.5, 131.5, 130.2, 129.4, 128.5, 127.9, 127.7, 

127.5, 127.50, 127.46, 126.2.; HRMS (ESI) [M+H]+ Calcd for C19H13NSCl: 322.0457, found 

322.0455. 
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7–Bromo–4–phenyl–3–(thiophen–2–yl)isoquinoline (4n): The product 

was obtained as a light yellow solid (143.7 mg, 79% yield), mp: 196–198 °C; 1H NMR (400 

MHz, CDCl3) δ 9.18 (s, 1H), 8.12 (s, 1H), 7.60–7.55 (m, 4H), 7.16 (q, J = 8.1 Hz, 3H), 6.81 

(t, J = 3.8 Hz, 1H), 6.44 (d, J = 3.8 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 150.4, 144.9, 

136.7, 134.0, 130.2, 129.50, 129.45, 128.5, 128.2, 128.1, 127.9, 127.7, 127.6, 127.6, 127.5, 

127.0, 125.6, 120.6; HRMS (ESI) [M+H]+ Calcd for C19H13NBrS: 365.9952, found 365.9922. 

 

3–(Pyridin–4–yl)–4–(thiophen–2–yl)isoquinoline (4o): The product was 

obtained as a brown solid (118.0 mg, 82% yield), mp: 167–169 °C; 1H NMR (400 MHz, 

CDCl3) δ 9.27 (s, 1H), 8.43 (d, J = 5.3 Hz, 2H), 7.97 (d, J = 7.6 Hz, 1H), 7.82 (d, J = 8.4 Hz, 

1H), 7.64–7.56 (m, 2H), 7.35 (d, J = 3.8 Hz, 1H), 7.30 (q, J = 2.0 Hz, 2H), 7.01 (q, J = 2.8 

Hz, 1H), 6.92 (d, J = 2.3 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 152.8, 149.2, 149.1, 148.4, 

136.6, 136.5, 131.2, 129.9, 127.9, 127.6, 127.5, 127.4, 127.3, 125.5, 124.5, 124.2, HRMS 

(ESI): (M+H)+ Calcd for C18H13N2S: 289.0799, found 289.0799. 

 

 3–(1–methyl–1H–indol–3–yl)–4–phenylisoquinoline (4p): The product 

was obtained as a reddish solid (138.6 mg, 83% yield), mp: 176–178 °C; 1H NMR (400 MHz, 

CDCl3) δ 9.44 (s, 1H), 8.46–8.44 (m, 1H), 8.03–8.01 (m, 1H), 7.55–7.52 (m, 3H), 7.46 (t, J = 

5.7 Hz, 3H), 7.37–7.35 (m, 2H), 7.26–7.21 (m, 3H), 6.25 (s, 1H), 3.55 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 151.5, 146.8, 138.5, 136.5, 136.2, 130.8, 130.5, 130.0, 128.8, 128.7, 127.9, 

127.4, 126.2, 125.8, 125.1, 122.2, 121.8, 120.1, 114.8, 108.9, 32.7; HRMS (ESI) [M+H]+ 

Calcd for C24H19N2: 335.1548, found 335.1552. 

4–Phenyl–3–(pyridin–4–yl)isoquinolines (4q): The product was obtained as 

a white solid (114.2 mg, 81% yield), mp: 152–154 °C; 1H NMR (400 MHz, CDCl3) δ 9.27 (s, 
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1H), 8.34 (s, 2H), 7.97_7.95 (m, 1H), 7.60_7.53 (m, 3H), 7.30–7.28 (m, 3H), 7.18_7.17 (m, 

2H), 7.14_7.12 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 152.1, 149.1, 148.4, 147.4, 136.2, 

135.7, 131.7, 130.9, 130.9, 128.6, 127.9, 127.8, 127.6, 127.5, 125.7, 124.7. HRMS (ESI) 

[M+H]+ Calcd for C20H15N2: 283.1235, found 283.1230. 

 

4–(4–(ter–Butyl)phenyl)–3–phenylisoquinoline (4r): The product was 

obtained as a white solid (143.2 mg, 85% yield), mp: 145–147 °C;1H NMR (400 MHz, 

CDCl3) δ 9.39 (s, 1H), 8.08_8.06 (m, 1H),7.78_7.76 (m, 1H), 7.67_7.61 (m, 2H), 7.42_7.40 

(m, 4H), 7.24_7.19 (m, 5H), 1.39 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 151.5, 150.6, 150.3, 

140.8, 136.1, 134.0, 130.8, 130.7, 130.4, 130.3, 127.5, 127.5, 127.4, 126.9, 126.8, 125.8, 

125.1, 34.6, 31.4; HRMS (ESI) [M+H]+ Calcd for C25H24N: 338.1909, found 338.1896. 

 

General Procedure for the Synthesis of Functionalized 2–Azaphenethrene 5a–j. 

In an oven–dried round bottom flask, a solution of 2–aroyl–1–naphthaldehyde substrates 1 (0.5 

mmol), benzylamine derivatives 2 (0.6 mmol) and 1.2 equiv of crushed KOH in 2.0 mL of DMSO 

were added under standard reaction condition. The resulting reaction mixture was heated at 25 oC 

for 1 h. Progression of the reaction was monitored by TLC analysis; after complete consumption 

of starting material, the reaction was cooled to room temperature. The reaction mixture was diluted 

with ethyl acetate (10 mL) and water (15 mL). The layers were separated, and the organic layer 

was washed with aqueous saturated brine solution and dried over Na2SO4. Organic layer was 

concentrated under reduced pressure. The crude material so obtained was purified by column 

chromatography on silica gel (100−200) (hexane:ethyl acetate; 90/10).  
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 3,4–diphenylbenzo[h]isoquinoline (5a). The product was obtained as white 

solid (140.6 mg, 85%), mp: 152–154 °C; 1H NMR (400 MHz, CDCl3) δ 10.13 (s, 1H), 8.85 

(d, J = 8.4 Hz, 1H),7.90 (d, J = 8.4 Hz, 1H), 7.82 (d, J = 9.2 Hz, 1H), 7.76 (t, J = 6.9 Hz, 1H), 

7.66 (t, J = 8.4 Hz, 1H), 7.55 (d, J = 9.2 Hz, 1H), 7.40–7.34 (m, 5H), 7.27–7.19 (m, 5H); 13C 

NMR (100 MHz, CDCl3) δ 152.8, 145.8, 140.6, 137.4, 135.5,131.6, 131.5, 131.4, 131.3, 

130.1, 129.2, 128.7, 128.3, 128.0, 127.6, 127.5, 127.4, 127.2, 123.5, 123.4, 122.1 ; HRMS 

(ESI) [M+H]+ Calcd for C25H18N: 332.1439, found 332.1406. 

 

3–(4–methoxyphenyl)–4–phenylbenzo[h]isoquinoline (5b). The product 

was obtained as a off–white solid (162.4 mg, 90%), mp: 195–197 °C; 1H NMR (400 MHz, 

CDCl3) δ 10.02 (s, 1H), 8.75 (d, J = 9.9 Hz, 1H), 7.82 (d, J = 9.9 Hz, 1H), 7.73 (d, J = 9.2 

Hz, 1H), 7.67 (t, J = 7.2 Hz, 1H), 7.58 (t, J = 6.9 Hz, 1H), 7.45 (d, J = 9.2 Hz, 1H), 7.33–7.31 

(m, 2H), 7.26 (d, J = 9.2 Hz, 2H), 7.19 (dd, J = 8.0, 1.9 Hz, 3H), 6.68 (d, J = 9.2 Hz, 2H), 

3.69 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 157.8, 151.3, 144.7, 136.7, 134.6, 132.0, 130.5, 

130.4, 130.4, 130.3, 130.1, 129.1, 128.3, 127.7, 127.4, 126.9, 126.3, 125.4, 122.4, 122.2, 

121.1, 112.5, 112.1, 54.1 ; HRMS (ESI) [M+H]+ Calcd for C26H20NO: 362.1545, found 

362.1548. 

 

 3–(4–Fluorophenyl)–4–phenylbenzo[h]isoquinoline (5c). The product 

was obtained as a brown solid (146.5 mg, 84%), mp: 120–122 °C; 1H NMR (400 MHz, 

CDCl3) δ 9.91 (s, 1H), 8.68 (d, J = 8.4 Hz, 1H), 7.81 (d, J = 13.0 Hz, 1H), 7.73 (d, J = 9.2 

Hz, 1H), 7.64 (d, J = 8.4 Hz, 1H), 7.57 (t, J = 6.9 Hz, 1H), 7.43 (d, J = 9.2 Hz, 1H), 7.32–

7.28 (m, 2H), 7.26–7.21 (m, 3H), 7.16–7.11 (m, 2H), 6.84–6.79 (m, 2H); 13C NMR (100 

MHz, CDCl3) δ 162.0 (d, JC–F = 247 Hz), 151.5, 145.7, 137.2, 136.5, 135.5, 131.9 (d, JC–F  = 

7.7 Hz), 131.7, 131.6, 131.5, 131.2, 130.5, 130.4, 129.1, 128.7, 128.4, 128.3, 128.0, 127.5, 

126.9, 126.4, 123.3, 122.1, 114.6 (d, JC–F = 22.0 Hz); HRMS (ESI) [M+H]+ Calcd for 

C25H17NF: 350.1345, found 350.1348. 
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 4–(4–Chlorophenyl)–3–phenylbenzo[h]isoquinoline (5d). The product 

was obtained as a pale yellow soild (146.0 mg, 80%), mp: 222–224 °C; 1H NMR (400 MHz, 

CDCl3) δ 10.13 (s, 1H), 8.76 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.76 (d, J = 9.2 

Hz, 1H), 7.68 (t, J = 6.9 Hz, 1H), 7.59 (t, J = 8.4 Hz, 1H), 7.42 (d, J = 9.2 Hz, 1H), 7.29–7.26 

(m, 4H), 7.20–7.14 (m, 3H),7.12–7.08 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 151.8, 145.1, 

139.3, 134.9, 134.3, 132.5, 131.7, 130.8, 130.6, 129.3, 129.1, 128.2, 127.8, 127.6, 127.1, 

126.8, 126.6, 126.4, 122.6, 122.0, 121.2. HRMS (ESI) [M+H]+ Calcd for C25H17ClN: 

366.1050, found 366.1055. 

 

 3–(2–Chlorophenyl)–4–(4–chlorophenyl)benzo[h]isoquinoline (5e). The 

product was obtained as a light–yellow solid (163.5 mg, 82%), mp: 210–212 °C; 1H NMR 

(400 MHz, CDCl3) δ 10.03 (s, 1H), 8.75 (d, J = 8.4 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.77 (d, 

J = 9.2 Hz, 1H), 7.67 (t, J = 7.6 Hz, 1H), 7.59 (t, J = 7.6 Hz, 1H), 7.39 (d, J = 9.2 Hz, 1H), 

7.24–7.15 (m, 3H), 7.12–7.03 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 151.7, 145.7, 139.4, 

135.0, 134.8, 133.5, 133.1, 132.0, 131.7, 131.4, 129.3, 129.1, 129.0, 128.8, 128.6, 128.1, 

127.7, 126.2, 124.1, 122.8, 122.2 ; HRMS (ESI) [M+H]+ Calcd for C25H15Cl2N: 400.0660, 

found  400.0677. 

 

4–(4–Chlorophenyl)–3–(3,4,5–trimethoxyphenyl)benzo[h]isoquinoline 

(5f). The product was obtained as light yellow solid (200.2 mg, 88%), mp: 202–204 °C; 1H 

NMR (400 MHz, CDCl3) δ 10.16 (s, 1H), 8.88 (d, J = 7.6 Hz, 1H), 7.93 (d, J = 7.6 Hz, 1H), 

7.87 (d, J = 9.2 Hz, 1H),  7.79 (t, J = 7.6 Hz, 1H), 7.59 (t, J = 7.6 Hz, 1H), 7.53 (d, J = 9.2 

Hz, 1H), 7.42 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 7.6 Hz, 2H), 6.63 (s, 2H), 3.84 (s, 3H), 3.68 (s, 

6H); 13C NMR (100 MHz, CDCl3) δ 152.5, 152.2, 146.0, 137.4, 136.3, 135.5, 135.4, 133.6, 
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132.6, 131.9, 131.6, 130.0, 129.2, 128.8, 128.2, 127.6, 123.6, 123.0, 122.1, 107.6, 60.9, 55.8. 

HRMS (ESI) (M+H]+ Calcd for C28H23ClNO3: 456.1366, found 456.1358. 

 

 3–Phenyl–4–(thiophen–2–yl)benzo[h]isoquinoline (5g). The product was 

obtained as a brown solid (143.2 mg, 85%), mp: 196–198 °C; 1H NMR (400 MHz, CDCl3) δ 

10.02 (s, 1H), 8.73 (d, J = 12.2 Hz, 1H), 7.83–7.78 (m, 2H), 7.69–7.65 (m, 2H), 7.58 (t, J = 

6.8 Hz, 1H), 7.42–7.40 (m, 2H), 7.33 (q, J = 3.8, 1.5 Hz, 1H), 7.25–7.16 (m, 3H), 7.03–7.00 

(m, 1H), 6.95–6.93 (m, 1H); 13C NMR (100 MHz, CDCl3) δ 154.2, 146.4, 140.6, 137.9, 

136.6, 132.0, 131.7, 129.9, 129.6, 129.1, 128.7, 128.5, 128.1, 127.7, 127.6, 127.5, 127.0, 

124.4, 123.4, 123.1, 122.1. HRMS (ESI) [M+H]+ Calcd for C23H16NS: 338.1003, found 

338.0997. 

 

 3–(Pyridin–4–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5h). The 

product was obtained as brown solid (135.2 mg, 80%), mp: 205–207 °C; 1H NMR (400 MHz, 

CDCl3) δ 10.06 (s, 1H), 8.75 (d, J = 8.4 Hz, 1H), 8.43 (d, J = 4.6 Hz, 2H), 7.85–7.82 (m, 2H), 

7.71–7.66 (m, 2H),  7.61 (t, J = 8.4 Hz, 1H), 7.39–7.37 (m, 1H), 7.33–7.31 (m, 2H), 7.04–

7.02 (m, 1H), 6.93–6.92  (m, 1H); 13C NMR (100 MHz, CDCl3) δ 151.1, 149.2, 148.3, 146.8, 

136.7, 136.6, 132.4, 131.9, 130.1, 128.8, 128.7, 128.3, 127.9, 127.6, 127.4, 125.1, 124.1, 

122.9, 122.1. HRMS (ESI) [M+H]+ Calcd for C22H16NS: 339.0956, found 339.0947. 

 

 3–(Furan–2–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5i). The product 

was obtained as brown solid (147.1 mg, 90%), mp: 173–175 °C; 1H NMR (400 MHz, CDCl3) 

δ 10.12 (s, 1H), 8.79 (d, J = 9.2 Hz, 1H), 7.85 (d, J = 7.6 Hz, 1H),7.81(d, J = 9.2 Hz, 1H), 

7.73 (td, J = 8.4 and 1.5Hz, 1H),7.63(d, J = 7.6 Hz, 1H), 760–7.59 (m, 1H), 7.54(d, J = 2.4 

Hz, 1H), 7.51(d, J = 9.2 Hz, 1H), 7.28–7.25 (m, 1H), 7.09–7.08 (m, 1H), 6.35–6.34 (m, 1H), 

5.80(d, J = 3.0 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 151.8, 146.9, 144.2, 143.1, 137.4, 
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137.2, 132.0, 131.6, 128.9, 128.7, 128.1, 127.8, 127.5, 127.3, 122.9, 122.8, 122.0, 121.9, 

111.8, 111.7. HRMS (ESI) [M+H]+ Calcd for C21H14NSO: 328.0796, found 328.0790 

. 

 3,4–Di(thiophen–2–yl)benzo[h]isoquinoline (5j). The product was obtained 

as brown solid (157.7 mg, 92%), mp: 156–158°C; 1H NMR (400 MHz, CDCl3) δ 10.06 (s, 

1H), 8.80 (d, J = 7.6 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.84 (d, J = 9.2 Hz, 1H), 7.75 (t, J = 

7.2 Hz, 1H), 7.66 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 6.1 Hz, 1H), 7.52 (d, J = 9.2 Hz, 1H), 7.34 

(d, J = 5.3 Hz, 1H), 7.30 (q, J = 3.1 Hz, 1H), 7.14 (t, J = 1.9 Hz, 1H), 6.92 (t, J = 4.6 Hz, 1H), 

6.67 (d, J = 3.8 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ 147.5, 146.6, 144.6, 137.7, 137.5, 

132.0, 131.6, 129.2, 129.1, 128.8, 128.2, 128.0, 127.9, 127.7, 127.5, 123.0, 123.0, 122.0, 

121.4 ; HRMS (ESI) [M+H]+ Calcd for C21H14NS2: 344.0568, found 344.0562. 

 

General Procedure for the Synthesis of 3–alkynyl and alkenyl substituted isoquinolines 6a–c. 

 

 

 3–Ethynyl–4–phenylisoquinoline (6a): The product was obtained as a brown 

solid (68.7 mg, 60% yield); mp: 138–140 °C; 1H NMR (400 MHz, CDCl3) δ 9.21 (s, 1H), 

7.99–7.96 (m, 1H), 7. 60–7.55 (m, 3H), 7.53–7.42 (m, 5H), 3.05 (s, 1H); 13C NMR (100 

MHz, CDCl3) δ 152.27, 136.88, 135.93, 134.95, 134.11, 131.09, 130.46, 128.43, 128.32, 

128.04, 127.87, 127.82, 125.60, 82.94, 80.22; HRMS (ESI) [M+H]+ Calcd for C17H12N: 

230.0970, found 230.0978. 
 

 7–Bromo–3–ethynyl–4–phenylisoquinoline (6b): The product was obtained 

as a light yellow solid (95.7 mg, 62% yield), mp: 141–143 °C; 1H NMR (400 MHz, CDCl3) 

9.06 (s, 1H), 8.07 (dd, J = 9.2, 1.8 Hz, 1H), 7.60 (dd, J = 9.2, 1.8 Hz, 1H), 7.33–7.48 (m, 6H), 
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3.00 (s, 1H).; 13C NMR (100 MHz, CDCl3) δ 150.9, 136.7, 135.2, 134.5, 134.4 133.4, 130.2, 

129.8, 129.2, 128.6, 128.4, 127.4, 122.0, 82.4, 80.6.; HRMS (ESI) [M+H]+ Calcd for 

C17H11NBr: 308.0075, found 310.0065 (81Br). 

 

 4–Phenyl–3–vinylisoquinoline (6c): The product was obtained as a off–white 

(66.6 mg, 58% yield), mp: 98–100 °C; 1H NMR (400 MHz, CDCl3) δ 9.18 (s, 1H), 7.92–7.90 

(m, 1H), 7.48–7.36 (m, 6H), 7.24 (dt, J = 6.1 and 1.6 Hz, 2H), 6.62 (dd, J = 17.2 and 10.8 Hz, 

1H), 6.40 (dd, J = 16.9 and 2.3 Hz, 1H), 5.28 (dd, J = 10.5 and 2.3 Hz, 1H); 13C NMR (100 

MHz, CDCl3) δ 151.9, 145.9, 136.5, 135.9, 134.4, 130.6, 130.4, 128.5, 127.72, 127.69, 127.6, 

126.7, 125.7, 118.1.; HRMS (ESI) [M+H]+ Calcd for C17H14N: 232.1126, found 232.1128. 

 

General Procedure for the Synthesis of Functionalized Bis–isoquinolines 7a–e. 

 

1,4–Bis(4–phenylisoquinolin–3–yl)benzene (7a): The product was 

obtained as a off–white solid (205.7 mg, 85% yield), mp: 202–204 °C; 1H NMR (400 MHz, 

CDCl3) δ 9.33 (s, 1H), 8.06_8.04 (m, 2H),7.65_7.60 (m, 5H), 7.33_7.30 (m, 4H), 7.22_7.17 

(m, 4H), 7.12_7.07 (m, 4H), 6.94_6.90 (m, 4H); 13C NMR (100 MHz, CDCl3) δ 151.9, 149.7, 

136.5, 135.9, 132.9, 132.8, 132.7, 132.6, 131.9, 131.8, 130.8, 129.6, 127.7, 127.3, 127.1, 

125.2,. HRMS (ESI) [M+H]+ Calcd for C36H25N2: 485.2018, found 485.1978. 
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1,4–Bis(7–bromo–4–phenylisoquinolin–3–yl)benzene (7b): 

The product was obtained as yellow solid (252.8 mg, 79% yield), mp: 194–196 °C; 1H NMR 

(400 MHz, CDCl3) δ 9.23 (s, 2H), 8.18 (d, J = 1.5 Hz, 2H), 7.64 (dd, J = 9.2 and 1.5 Hz, 2H), 

7.52–7.50 (m, 2H), 7.35–7.30 (m, 6H), 7.21 (s, 4H), 7.17–7.14 (m, 4H), 6.99–6.96 (m, 2H); 

13C NMR (100 MHz, CDCl3) δ 150.5, 150.4, 139.1, 136.4, 134.5, 134.0, 133.9, 131.1, 130.8, 

130.6, 129.6, 129.5, 129.2, 128.5, 128.3, 127.8, 127.7, 127.6, 120.8. HRMS (ESI) [M+H]+ 

Calcd for C36H23Br2N2: 641.0228, found 641.0244 (79Br). 

 

1,3–bis(4–phenylisoquinolin–3–yl)benzene (7c): The product was 

obtained as a brown solid (193.6 mg, 80% yield), mp: 188–190 °C;1H NMR (400 MHz, 

CDCl3) δ 9.31 (s, 2H), 8.03 (dd, J = 5.7, 4.2 Hz, 2H), 7.55–7.68 (m, 7H), 7.28–7.36 (m, 7H), 

7.16 (dd, J = 7.6, 1.5 Hz, 4H), 7.08 (dd, J = 7.6, 1.5 Hz, 1H), 6.94 (t, J = 7.6 Hz, 1H); 13C 

NMR (100 MHz, CDCl3) δ 151.6, 150.7, 140.4, 137.2, 135.8, 132.6, 131.3, 130.5, 130.4, 

129.0, 128.6, 128.1, 127.6, 127.3, 127.2, 126.7, 126.7, 125.5;. HRMS (ESI) [M+H]+ Calcd 

for C36H25N2: 485.2018, found 485.1978. 

 

1,3–Bis(7–chloro–4–phenylquinolin–2–yl)benzene (7d): The 

product was obtained as a light–reddish solid (226.3 mg, 82% yield), mp: 182–184 °C; 1H 

NMR (400 MHz, CDCl3) δ 9.23 (s, 2H), 8.01 (d, J = 1.5 Hz, 2H), 7.61–7.59 (m, 3H), 7.53–

7.50 (m, 2H), 7.37–7.30 (m, 6H), 7.14–7.12 (m, 4H), 7.07–7.05 (m, 2H), 6.94 (t, J = 7.6 Hz, 

1H); 13C NMR (100 MHz, CDCl3) δ 150.9, 150.5, 140.0, 136.6, 134.2, 132.6, 132.5, 131.3, 

131.2, 130.5, 129.1, 128.3, 127.8, 127.5, 127.5, 126.8, 126.1; HRMS (ESI) [M+H]+ Calcd for 

C36H23Cl2N2: 553.1238, found 553.1244. 

 

1,3–Bis(4–(thiophen–2–yl)isoquinolin–3–yl)benzene (7e): The 

product was obtained as a brown solid (193.4 mg, 78% yield), mp: 175–177 °C; 1H NMR 
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(400 MHz, CDCl3) δ 9.32 (s, 2H), 8.01 (d, J = 7.6 Hz, 2H), 7.88 (d, J = 8.3 Hz, 2H), 

7.79_7.78 (m, 1H), 7.67_7.57 (m, 4H), 7.36_7.35 (m, 2H), 7.31_7.28 (m, 2H), 7.10 (t, J = 7.6 

Hz, 1H), 7.04_7.01 (m, 2H), 6.95_6.94 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 152.3, 152.1, 

140.3, 137.7, 136.7, 131.7, 130.8, 129.8, 128.6, 127.5, 127.1, 127.0, 126.9, 126.8, 125.3, 

123.4; HRMS (ESI) [M+H]+ Calcd for C32H21N2S2: 497.1146, found 497.1148. 

General Procedure for the Functionalization of 3–alkynylisoquinoline derivatives (8a–b). 

 

(E)–1–(2–(6–bromo–1–phenylnaphthalen–2–yl)vinyl)–1H–indole 

(8a). The product was obtained as brown soild (191.7 mg, 90%),  mp: 190–192 °C;  1H NMR 

(400 MHz, CDCl3) δ 9.08 (s, 1H), 8.46 (d, J = 13.7 Hz, 1H), 8.05 (d, J = 2.3 Hz, 1H), 7.56–

7.45 (m, 5H), 7.29–7.16 (m, 4H), 7.08 (t, J = 7.2 Hz, 1H), 6.52 (d, J = 3.1 Hz, 1H), 6.43 (d, J 

= 13.7 Hz, 1H), 2.09 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 149.6, 145.5, 135.0, 134.9, 

133.6, 132.9, 129.6, 128.8, 128.3, 127.8, 127.6, 127.1, 127.0, 126.7, 126.2, 122.6, 121.9, 

120.2, 120.1, 118.8, 109.2, 109.1, 105.0, 29.93; HRMS (ESI) [M+H]+ Calcd for C26H18BrN2: 

425.0653, found 427.0646 

4–Phenyl–3–(m–tolylethynyl)isoquinoline (8b). The product was 

obtained as white solid (170.4 mg, 80%), mp: 156–158 °C; 1H NMR (400 MHz, CDCl3) δ 

9.34 (s, 1H), 8.08 (q, J = 3.1 Hz, 1H), 7. 76–7. 59 (m, 8H), 7.24–7.20 (m, 1H), 7.17–7.14 (m, 

3H), 2.36 (s, 3H); 13C NMR (100 MHz, CDCl3) δ: 151.2, 136.8, 135.4, 135.3, 134.4, 133.9, 

131.3, 129.9, 129.7, 128.4, 127.8, 127.6, 127.2, 127.1, 127.0, 126.9, 126.6, 126.5, 124.4, 

121.5, 91.8, 88.1, 20.22; HRMS (ESI) [M+H]+ Calcd for C24H18N: 320.1439, found 

320.1456. 
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Control Experiment: Compitetion between arylmethylamine 2 vs alkylamine 2aa 

 

 2–Butyl–3–phenylisoindolin–1–one (9). The product was obtained as white 

solid (98.7 mg, 80%), mp: 90–92 °C;  1H NMR (400 MHz, CDCl3) δ 7.89 (q, J = 2.8 Hz, 

1H), 7.47–7.42 (m, 2H), 7.37–7.33 (m, 3H), 7.18–7.13 (m, 3H), 5.45 (s, 1H), 3.95 (dt, J = 

15.0 and 7.1 Hz, 1H), 2.89–2.82 (m, 1H), 1.56–1.49 (m, 2H), 1.33–1.25 (m, 2H), 0.90 (t, J = 

7.6 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 168.5, 146.2, 137.1, 131.7, 131.6, 129.1, 128.6, 

128.2, 127.5, 123.5, 123.0, 64.3, 39.8, 30.3, 20.0, 13.7; HRMS (ESI) [M+H]+ Calcd for 

C18H20NO: 266.1545, found 266.1551. 

 2–Benzyl–3–methylisoindolin–1–one (10). The product was obtained as 

brown liquid (65%);  1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 7.6 Hz, 1H), 7.53 (td, J = 

7.4, 1.1 Hz, 1H), 7.46 (t, J = 7.3 Hz, 1H), 7.36 (d, J = 7.0 Hz, 1H), 7.31–7.25 (m, 5H), 5.34 

(d, J = 15.3 Hz, 1H), 4.37 (q, J = 6.7 Hz, 1H), 4.26 (d, J = 15.3 Hz, 1H), 1.42 (d, J = 6.7 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 168.2, 147.1, 137.3, 131.7, 128.8, 128.2, 128.1, 127.6, 

123.9, 122.1, 55.1, 43.8, 18.1; HRMS (ESI) [M+H]+ Calcd for C16H16NO: 238.1232, found 

238.1371. 
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1H NMR 

 

(E)–N'–(2–hydroxy–5–methylbenzylidene)benzohydrazide (13b) 
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13C NMR 

 

(E)–N'–(2–hydroxy–5–methylbenzylidene)benzohydrazide (13b) 
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HRMS 

 

(E)–N'–(2–hydroxy–5–methylbenzylidene)benzohydrazide (13b) 
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1H NMR 

 

(E)–N'–(5–(tert–butyl)–2–hydroxybenzylidene)benzohydrazide (13c) 
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13C NMR 

 

(E)–N'–(5–(tert–butyl)–2–hydroxybenzylidene)benzohydrazide (13c) 
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HRMS 

 

(E)–N'–(5–(tert–butyl)–2–hydroxybenzylidene)benzohydrazide (13c) 
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1H NMR 

 

(E)–N'–(2–hydroxy–4–isopropylbenzylidene)benzohydrazide (13d) 
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13C NMR 

 

(E)–N'–(2–hydroxy–4–isopropylbenzylidene)benzohydrazide (13d) 
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HRMS 

 

(E)–N'–(2–hydroxy–4–isopropylbenzylidene)benzohydrazide (13d) 
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1H NMR 

 

(E)–N'–((4–hydroxy–[1,1'–biphenyl]–3–yl)methylene)benzohydrazide (13f) 
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13C NMR 

 

(E)–N'–((4–hydroxy–[1,1'–biphenyl]–3–yl)methylene)benzohydrazide ((13f) 
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HRMS 

 

(E)–N'–((4–hydroxy–[1,1'–biphenyl]–3–yl)methylene)benzohydrazide ((13f) 
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1H NMR 

 

(E)–N'–(5–chloro–2–hydroxybenzylidene)benzohydrazide (13g) 
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13C NMR 

 

(E)–N'–(5–chloro–2–hydroxybenzylidene)benzohydrazide (13g) 
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HRMS 

 

(E)–N'–(5–chloro–2–hydroxybenzylidene)benzohydrazide (13g) 
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1H NMR 

 

(E)–N'–(5–fluoro–2–hydroxybenzylidene)benzohydrazide (13i) 
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13C NMR 

 

(E)–N'–(5–fluoro–2–hydroxybenzylidene)benzohydrazide (13i) 
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HRMS 

 

(E)–N'–(5–fluoro–2–hydroxybenzylidene)benzohydrazide (13i) 
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1H NMR 

 

(E)–N'–(3,5–dichloro–2–hydroxybenzylidene)benzohydrazide (13k) 
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13C NMR 

 

(E)–N'–(3,5–dichloro–2–hydroxybenzylidene)benzohydrazide (13k) 
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HRMS 

 

(E)–N'–(3,5–dichloro–2–hydroxybenzylidene)benzohydrazide (13k) 
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1H NMR 

 

Ethyl (E)–3–((2–benzoylhydrazono)methyl)–4–hydroxybenzoate (13l) 
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13C NMR 

 

Ethyl (E)–3–((2–benzoylhydrazono)methyl)–4–hydroxybenzoate (13l) 
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HRMS 

 

Ethyl (E)–3–((2–benzoylhydrazono)methyl)–4–hydroxybenzoate (13l) 
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1H NMR 

 

(E)–4–fluoro–N'–(2–hydroxybenzylidene)benzohydrazide (13m) 
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13C NMR 

 

(E)–4–fluoro–N'–(2–hydroxybenzylidene)benzohydrazide (13m) 
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HRMS 

 

(E)–4–fluoro–N'–(2–hydroxybenzylidene)benzohydrazide (13m) 
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1H NMR 

 

(E)–N'–(2–hydroxybenzylidene)isonicotinohydrazide (13o) 
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13C NMR 

 

(E)–N'–(2–hydroxybenzylidene)isonicotinohydrazide (13o) 
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HRMS 

 

(E)–N'–(2–hydroxybenzylidene)isonicotinohydrazide (13o) 
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1H NMR 

 

(E)–4–(tert–Butyl)–N'–(2–hydroxybenzylidene)benzohydrazide (13p) 
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13C NMR 

 

(E)–4–(tert–Butyl)–N'–(2–hydroxybenzylidene)benzohydrazide (13p) 
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HRMS 

 

(E)–4–(tert–Butyl)–N'–(2–hydroxybenzylidene)benzohydrazide (13p) 
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1H NMR 

 

(E)–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13q) 
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13C NMR 

 

(E)–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13q) 
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HRMS 

 

(E)–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13q) 
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1H NMR 

 

 (E)–4–chloro–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13r) 
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13C NMR 

 

 (E)–4–chloro–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13r) 
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HRMS 

 

 (E)–4–chloro–N'–((2–hydroxynaphthalen–1–yl)methylene)benzohydrazide (13r) 
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1H NMR 

 

(E)–N'–((2–Hydroxynaphthalen–1–yl)methylene)thiophene–2–carbohydrazide (13s) 
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13C NMR 

 

(E)–N'–((2–Hydroxynaphthalen–1–yl)methylene)thiophene–2–carbohydrazide (13s) 
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HRMS 

 

(E)–N'–((2–Hydroxynaphthalen–1–yl)methylene)thiophene–2–carbohydrazide (13s) 
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1H NMR 

 

2–benzoyl–5–methylbenzaldehyde (1b) 
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13C NMR 

 

2–benzoyl–5–methylbenzaldehyde (1b) 

 

 

 

 

 

 

  



[S81] 
 

HRMS 

 

2–benzoyl–5–methylbenzaldehyde (1b) 
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1H NMR 

 

2–Benzoyl–5–(tert–butyl)benzaldehyde (1c) 
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13C NMR 

 

2–Benzoyl–5–(tert–butyl)benzaldehyde (1c) 
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HRMS 

 

2–Benzoyl–5–(tert–butyl)benzaldehyde (1c) 
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1H NMR 

 

2–Benzoyl–4–isopropylbenzaldehyde (1d) 
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13C NMR 

 

2–Benzoyl–4–isopropylbenzaldehyde (1d) 
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HRMS 

 

2–Benzoyl–4–isopropylbenzaldehyde (1d) 
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1H NMR 

 

4–Benzoyl–[1,1'–biphenyl]–3–carbaldehyde (1f) 
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13C NMR 

 

4–Benzoyl–[1,1'–biphenyl]–3–carbaldehyde (1f) 
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HRMS 

 

4–Benzoyl–[1,1'–biphenyl]–3–carbaldehyde (1f) 
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1H NMR 

 

2–Benzoyl–5–chlorobenzaldehyde (1g) 
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13C NMR 

 

2–Benzoyl–5–chlorobenzaldehyde (1g) 
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HRMS 

 

2–Benzoyl–5–chlorobenzaldehyde (1g) 
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1H NMR 

 

2–Benzoyl–5–fluorobenzaldehyde (1i) 
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13C NMR 

 

2–Benzoyl–5–fluorobenzaldehyde (1i) 
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HRMS 

 

2–Benzoyl–5–fluorobenzaldehyde (1i) 
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1H NMR 

 

2–Benzoyl–3,5–dichlorobenzaldehyde (1k) 
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13C NMR 

 

2–Benzoyl–3,5–dichlorobenzaldehyde (1k) 
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HRMS 

 

2–Benzoyl–3,5–dichlorobenzaldehyde (1k) 
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1H NMR 

 

Ethyl 4–benzoyl–3–formylbenzoate (1l) 
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13C NMR 

 

Ethyl 4–benzoyl–3–formylbenzoate (1l) 
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HRMS 

 

Ethyl 4–benzoyl–3–formylbenzoate (1l) 
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1H NMR 

 

2–(4–Fluorobenzoyl)benzaldehyde (1m) 
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13C NMR 

 

2–(4–Fluorobenzoyl)benzaldehyde (1m) 
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HRMS 

 

2–(4–Fluorobenzoyl)benzaldehyde (1m) 
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1H NMR 

 

2–isonicotinoylbenzaldehyde (1o) 

 

 

  



[S107] 
 

13C NMR 

 

2–isonicotinoylbenzaldehyde (1o) 

 

 

 

 

 

  



[S108] 
 

HRMS 

 

2–isonicotinoylbenzaldehyde (1o) 

 



[S109] 
 

1H NMR 

 

2–(4–(tert–Butyl)benzoyl)benzaldehyde (1p) 

 

 

 

 

 

  



[S110] 
 

13C NMR 

 

2–(4–(tert–Butyl)benzoyl)benzaldehyde (1p) 

 

 

 

 

 

  



[S111] 
 

HRMS 

 

2–(4–(tert–Butyl)benzoyl)benzaldehyde (1p) 

 

  



[S112] 
 

1H NMR 

 

2–Benzoyl–1–naphthaldehyde (1q) 

 

 

 

 

 

  



[S113] 
 

13C NMR 

 

2–Benzoyl–1–naphthaldehyde (1q) 

 

  



[S114] 
 

HRMS 

 

2–Benzoyl–1–naphthaldehyde (1q) 

 

  



[S115] 
 

1H NMR 

 

2–(4–Chlorobenzoyl)–1–naphthaldehyde (1r) 

 

 

 

 

 

  



[S116] 
 

13C NMR 

 

2–(4–Chlorobenzoyl)–1–naphthaldehyde (1r) 

 

 

 

 

 

  



[S117] 
 

HRMS 

 

2–(4–Chlorobenzoyl)–1–naphthaldehyde (1r) 

 

  



[S118] 
 

1H NMR 

 

2–(Thiophene–2–carbonyl)–1–naphthaldehyde (1s) 

 

 

 

 

 

  



[S119] 
 

13C NMR 

 

2–(Thiophene–2–carbonyl)–1–naphthaldehyde (1s) 

 

 

 

 

 

  



[S120] 
 

HRMS 

 

2–(Thiophene–2–carbonyl)–1–naphthaldehyde (1s) 

 

  



[S121] 
 

1H NMR 

 

3,4–Diphenylisoquinoline (3a) 

 

 

 

 

 

 

 

  



[S122] 
 

13C NMR 

 

3,4–Diphenylisoquinoline (3a)  

 

 

 

 

 

 

  



[S123] 
 

HRMS 

 

3,4–Diphenylisoquinoline (3a) 

 

 

 

  



[S124] 
 

1H NMR 

 

7–Methyl–3,4–diphenylisoquinoline (3b) 

 

 

 

 

  



[S125] 
 

13C NMR 

 

7–Methyl–3,4–diphenylisoquinoline (3b) 

 

 

 

 

 

 

  



[S126] 
 

HRMS 

 

7–Methyl–3,4–diphenylisoquinoline (3b) 

 

  



[S127] 
 

1H NMR 

 

7–(tert–Butyl)–3,4–diphenylisoquinoline (3c) 

 

 

 

 

  



[S128] 
 

13C NMR 

 

7–(tert–Butyl)–3,4–diphenylisoquinoline (3c) 

 

 

 

 

 

 

 

  



[S129] 
 

HRMS 

 

7–(tert–Butyl)–3,4–diphenylisoquinoline (3c) 

 

  



[S130] 
 

1H NMR 

 

6–Isopropyl–3,4–diphenylisoquinoline (3d) 

 

 

 

 

 

  



[S131] 
 

13C NMR 

 

6–Isopropyl–3,4–diphenylisoquinoline (3d) 

 

 

 

 

 

 

 

  



[S132] 
 

HRMS 

 

6–Isopropyl–3,4–diphenylisoquinoline (3d) 

 

  



[S133] 
 

1H NMR 

 

5–Methoxy–3,4–diphenylisoquinoline ( (3e) 

 

 

 

 

  



[S134] 
 

13C NMR 

 

5–Methoxy–3,4–diphenylisoquinoline ( (3e) 

 

 

 

 

 

  



[S135] 
 

HRMS 

 

5–Methoxy–3,4–diphenylisoquinoline ( (3e) 

 

  



[S136] 
 

1H NMR 

 

3,4,7–Triphenylisoquinoline (3f) 

 

 

 

 

 

  



[S137] 
 

13C NMR 

 

3,4,7–Triphenylisoquinoline (3f) 

 

 

 

 

 

 

  



[S138] 
 

HRMS 

 

3,4,7–Triphenylisoquinoline (3f) 

 

 

  



[S139] 
 

1H NMR 

 

7–Chloro–3,4–diphenylisoquinoline (3g) 

 

 

 

 

 

 

  



[S140] 
 

13C NMR 

 

7–Chloro–3,4–diphenylisoquinoline (3g) 

 

 

 

  



[S141] 
 

HRMS 

 

7–Chloro–3,4–diphenylisoquinoline (3g) 

 

 



[S142] 
 

1H NMR 

 

7–Bromo–3,4–diphenylisoquinoline (3h) 

 

 

 

 

 

  



[S143] 
 

13C NMR 

 

7–Bromo–3,4–diphenylisoquinoline (3h) 

 

 

 

 

 

  



[S144] 
 

HRMS 

 

7–Bromo–3,4–diphenylisoquinoline (3h) 

 

  



[S145] 
 

1H NMR 

 

7–Fluoro–3,4–diphenylisoquinoline (3i) 

 

 

 

 

  



[S146] 
 

13C NMR 

 

7–Fluoro–3,4–diphenylisoquinoline (3i) 

 

 

 

 

 

 

 

  



[S147] 
 

HRMS 

 

7–Fluoro–3,4–diphenylisoquinoline (3i) 

 

  



[S148] 
 

1H NMR 

 

7–Iodo–3,4–diphenylisoquinoline (3j) 

 

 

 

 

 

  



[S149] 
 

13C NMR 

 

7–Iodo–3,4–diphenylisoquinoline (3j) 

 

 

 

  



[S150] 
 

HRMS 

 

7–Iodo–3,4–diphenylisoquinoline (3j) 

  



[S151] 
 

1H NMR 

 

5,7–Dichloro–3,4–diphenylisoquinoline (3k) 

 

 

 

 

 

 

  



[S152] 
 

13C NMR 

 

5,7–Dichloro–3,4–diphenylisoquinoline (3k) 

 

 

 

 

 

 

 

 

  



[S153] 
 

HRMS 

 

5,7–Dichloro–3,4–diphenylisoquinoline (3k) 

 

 

 



[S154] 
 

1H NMR 

 

Ethyl 3,4–diphenylisoquinoline–7–carboxylate (3l) 

 

 

 

 

 

  



[S155] 
 

13C NMR 

 

Ethyl 3,4–diphenylisoquinoline–7–carboxylate (3l) 

 

 

 

 

 

 

  



[S156] 
 

HRMS 

 

Ethyl 3,4–diphenylisoquinoline–7–carboxylate (3l) 

 

 

  



[S157] 
 

1H NMR 

 

3,4–Bis(4–fluorophenyl)isoquinoline ( 3m) 

 

 

 

  



[S158] 
 

13C NMR 

 

3,4–Bis(4–fluorophenyl)isoquinoline ( 3m) 

 

 

 

 

  



[S159] 
 

HRMS 

 

3,4–Bis(4–fluorophenyl)isoquinoline ( 3m) 

 

  



[S160] 
 

1H NMR 

 

3,4–Di(thiophen–2–yl)isoquinoline (3n) 

 

 

 

 

  



[S161] 
 

13C NMR 

 

3,4–Di(thiophen–2–yl)isoquinoline (3n) 

 

 

 

 

 

  



[S162] 
 

HRMS 

 

3,4–Di(thiophen–2–yl)isoquinoline (3n) 

 

 

  



[S163] 
 

1H NMR 

 

3,4–Di(pyridin–4–yl)isoquinoline (3o) 

 

 

 

 

 

  



[S164] 
 

13C NMR 

 

3,4–Di(pyridin–4–yl)isoquinoline (3o) 

 

 

 

 

 

 

  



[S165] 
 

HRMS 

 

3,4–Di(pyridin–4–yl)isoquinoline (3o) 

 

  



[S166] 
 

1H NMR 

 

3–(4–Methoxyphenyl)–4–phenylisoquinoline (4a) 

 

 

 

 

 

  



[S167] 
 

13C NMR 

 

3–(4–Methoxyphenyl)–4–phenylisoquinoline (4a) 

 

 

 

 

 

  



[S168] 
 

HRMS 

 

3–(4–Methoxyphenyl)–4–phenylisoquinoline (4a) 

 

 



[S169] 
 

1H NMR 

 

4–(4–Phenylisoquinolin–3–yl)aniline (4b) 

 

 

 

 

 

  



[S170] 
 

13C NMR 

 

4–(4–Phenylisoquinolin–3–yl)aniline (4b) 

 

 

 

 

 

 

  



[S171] 
 

HRMS 

 

4–(4–Phenylisoquinolin–3–yl)aniline (4b) 

 

 

  



[S172] 
 

1H NMR 

 

3–(3,4–Dimethoxyphenyl)–4–phenylisoquinoline ( 4c) 

 

 

 

 

 

 

  



[S173] 
 

13CNMR 

 

3–(3,4–Dimethoxyphenyl)–4–phenylisoquinoline (4c) 

 

 

 

 

 

 

  



[S174] 
 

HRMS 

 

3–(3,4–Dimethoxyphenyl)–4–phenylisoquinoline (4c) 

 

 

  



[S175] 
 

1H NMR 

 

4–Phenyl–3–(4–(trifluoromethyl)phenyl)isoquinoline (4d) 

 

 

 

 

 

 

  



[S176] 
 

13C NMR 

 

4–Phenyl–3–(4–(trifluoromethyl)phenyl)isoquinoline (4d) 

 

 

 

 

 

 

  



[S177] 
 

HRMS 

 

4–Phenyl–3–(4–(trifluoromethyl)phenyl)isoquinoline (4d) 

 
  



[S178] 
 

1H NMR 

 

3–(4–fluorophenyl)–4–phenylisoquinoline ( 4e) 

 

 

 

 

 

 

  



[S179] 
 

13C NMR 

 

3–(4–fluorophenyl)–4–phenylisoquinoline (4e) 

 

 

 

 

 

  



[S180] 
 

HRMS 

 

3–(4–fluorophenyl)–4–phenylisoquinoline (4e) 

 

  



[S181] 
 

1H NMR 

 

3–(3,5–Bis(trifluoromethyl)phenyl)–4–phenylisoquinoline (4f) 

 

 

 

 

 

  



[S182] 
 

13C NMR 

 

3–(3,5–Bis(trifluoromethyl)phenyl)–4–phenylisoquinoline (4f) 

 

 

 

 

 

  



[S183] 
 

HRMS 

 

3–(3,5–Bis(trifluoromethyl)phenyl)–4–phenylisoquinoline (4f) 

 

  



[S184] 
 

1H NMR 

 

3–(3–Fluoro–5–(trifluoromethyl)phenyl)–4–phenylisoquinoline (4g) 

 

 

 

 

 

 

  



[S185] 
 

13C NMR 

 

3–(3–Fluoro–5–(trifluoromethyl)phenyl)–4–phenylisoquinoline (4g) 

 

 

 

 

 

 

  



[S186] 
 

HRMS 

 

3–(3–Fluoro–5–(trifluoromethyl)phenyl)–4–phenylisoquinoline (4g) 

 

  



[S187] 
 

1H NMR 

 

3–(Benzo[d][1,3]dioxol–5–yl)–7–bromo–4–phenylisoquinoline (4h) 

 

 

 

 

  



[S188] 
 

13C NMR 

 

3–(Benzo[d][1,3]dioxol–5–yl)–7–bromo–4–phenylisoquinoline (4h) 

 

 

 

 

  



[S189] 
 

HRMS 

 

3–(Benzo[d][1,3]dioxol–5–yl)–7–bromo–4–phenylisoquinoline (4h) 

 



[S190] 
 

1H NMR 

 

7–Chloro–4–phenyl–3–(3,4,5–trimethoxyphenyl)isoquinoline (4i) 

 

 

 

 

  



[S191] 
 

13C NMR 

 

7–Chloro–4–phenyl–3–(3,4,5–trimethoxyphenyl)isoquinoline (4i) 

 

 

 

  



[S192] 
 

HRMS 

 

7–Chloro–4–phenyl–3–(3,4,5–trimethoxyphenyl)isoquinoline (4i) 

 

  



[S193] 
 

1H NMR 

 

Methyl 4–(7–chloro–4–phenylisoquinolin–3–yl)benzoate (4j) 

 

 

 

 

 

 

  



[S194] 
 

13C NMR 

 

Methyl 4–(7–chloro–4–phenylisoquinolin–3–yl)benzoate ( (4j) 

 

 

 

 

 

  



[S195] 
 

HRMS 

 

Methyl 4–(7–chloro–4–phenylisoquinolin–3–yl)benzoate ( (4j) 

 

  



[S196] 
 

1H NMR 

 

4–(7–Chloro–4–phenylisoquinolin–3–yl)benzonitrile ( (4k) 

 

 

 

 

 

  



[S197] 
 

13C NMR 

 

4–(7–Chloro–4–phenylisoquinolin–3–yl)benzonitrile ( (4k) 

 

 

 

 

 

  



[S198] 
 

HRMS 

 

4–(7–Chloro–4–phenylisoquinolin–3–yl)benzonitrile ( (4k) 

 

  



[S199] 
 

1H NMR 

 

4–Phenyl–3–(thiophen–2–yl)isoquinoline ( (4l) 

 

 

 

 

 

 

  



[S200] 
 

13C NMR 

 

4–Phenyl–3–(thiophen–2–yl)isoquinoline ( (4l) 

 

 

 

 

  



[S201] 
 

HRMS 

 

4–Phenyl–3–(thiophen–2–yl)isoquinoline ( (4l) 

 

  



[S202] 
 

1H NMR 

 

7–Chloro–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4m) 

 

 

 

 

 

  



[S203] 
 

13C NMR 

 

7–Chloro–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4m) 

 

 

 

 

 

  



[S204] 
 

HRMS 

 

7–Chloro–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4m) 

 

  



[S205] 
 

1H NMR 

 

7–Bromo–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4n) 

 

 

 

 

  



[S206] 
 

13C NMR 

 

7–Bromo–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4n) 

 

 

 

 

  



[S207] 
 

HRMS 

 

7–Bromo–4–phenyl–3–(thiophen–2–yl)isoquinoline ( (4n) 

 

  



[S208] 
 

1H NMR 

 

3–(Pyridin–4–yl)–4–(thiophen–2–yl)isoquinoline (4o) 

 

 

 

  



[S209] 
 

13C NMR 

 

3–(Pyridin–4–yl)–4–(thiophen–2–yl)isoquinoline (4o) 

 

 

 

 

  



[S210] 
 

HRMS 

 

3–(Pyridin–4–yl)–4–(thiophen–2–yl)isoquinoline (4o) 

 

  



[S211] 
 

1H NMR 

 

3–(1–Methyl–1H–indol–3–yl)–4–phenylisoquinoline (4p) 

 

 

 

 

 

  



[S212] 
 

13C NMR 

 

3–(1–Methyl–1H–indol–3–yl)–4–phenylisoquinoline (4p) 

 

 

 

 

 

 

  



[S213] 
 

HRMS 

 

3–(1–Methyl–1H–indol–3–yl)–4–phenylisoquinoline (4p) 

 

  



[S214] 
 

1H NMR 

 

4–Phenyl–3–(pyridin–4–yl)isoquinoline ( (4q) 

 

 

 

 

 

  



[S215] 
 

13C NMR 

 

4–Phenyl–3–(pyridin–4–yl)isoquinoline ( (4q) 

 

 

 

 

  



[S216] 
 

HRMS 

 

4–Phenyl–3–(pyridin–4–yl)isoquinoline ( (4q) 

 

 

  



[S217] 
 

1H NMR 

 

4–(4–(tert–Butyl)phenyl)–3–phenylisoquinoline (4r) 

 

 

 

 

 

  



[S218] 
 

13C NMR 

 

4–(4–(tert–Butyl)phenyl)–3–phenylisoquinoline (4r) 

 

 

 

 

 

 

  



[S219] 
 

HRMS 

 

4–(4–(tert–Butyl)phenyl)–3–phenylisoquinoline (4r) 

 

  



[S220] 
 

1H NMR 

 

3,4–Diphenylbenzo[h]isoquinoline (5a) 

 

 

 

 

 

  



[S221] 
 

13C NMR 

 

3,4–Diphenylbenzo[h]isoquinoline (5a) 

 

 

 

 

 

  



[S222] 
 

HRMS 

 

3,4–Diphenylbenzo[h]isoquinoline (5a) 

 

  



[S223] 
 

1H NMR 

 

3–(4–Methoxyphenyl)–4–phenylbenzo[h]isoquinoline (5b) 

 

 

 

 

  



[S224] 
 

13C NMR 

 

3–(4–Methoxyphenyl)–4–phenylbenzo[h]isoquinoline (5b) 

 

 

 

  



[S225] 
 

HRMS 

 

3–(4–Methoxyphenyl)–4–phenylbenzo[h]isoquinoline (5b) 

 

  



[S226] 
 

1H  NMR 

 

3–(4–Fluorophenyl)–4–phenylbenzo[h]isoquinoline (5c) 

 

 

 

 

  



[S227] 
 

13CNMR 

 

3–(4–Fluorophenyl)–4–phenylbenzo[h]isoquinoline (5c) 

 

 

 

 

  



[S228] 
 

HRMS 

 

3–(4–Fluorophenyl)–4–phenylbenzo[h]isoquinoline (5c) 

  



[S229] 
 

1H NMR 

 

4–(4–Chlorophenyl)–3–phenylbenzo[h]isoquinoline (5d) 

 

 

 

 

  



[S230] 
 

13C NMR 

 

4–(4–Chlorophenyl)–3–phenylbenzo[h]isoquinoline (5d) 

 

 

 

 

 

  



[S231] 
 

HRMS 

 

4–(4–Chlorophenyl)–3–phenylbenzo[h]isoquinoline (5d) 

 

  



[S232] 
 

1H NMR 

 

3–(2–Chlorophenyl)–4–(4–chlorophenyl)benzo[h]isoquinoline (5e) 

 

 

 

 

  



[S233] 
 

13C NMR 

 

3–(2–Chlorophenyl)–4–(4–chlorophenyl)benzo[h]isoquinoline (5e) 

 

 

 

 

 

 

  



[S234] 
 

HRMS 

 

3–(2–Chlorophenyl)–4–(4–chlorophenyl)benzo[h]isoquinoline (5e) 

 

  



[S235] 
 

1H NMR 

 

4–(4–Chlorophenyl)–3–(3,4,5–trimethoxyphenyl)benzo[h]isoquinoline (5f) 

 

 

 

 

  



[S236] 
 

13C NMR 

 

4–(4–Chlorophenyl)–3–(3,4,5–trimethoxyphenyl)benzo[h]isoquinoline (5f) 

 

 

 

 

  



[S237] 
 

HRMS 

 

4–(4–Chlorophenyl)–3–(3,4,5–trimethoxyphenyl)benzo[h]isoquinoline (5f) 

 

 

  



[S238] 
 

1H NMR 

 

3–Phenyl–4–(thiophen–2–yl)benzo[h]isoquinoline (5g) 

 

 

 

 

 

  



[S239] 
 

13C NMR 

 

3–Phenyl–4–(thiophen–2–yl)benzo[h]isoquinoline (5g) 

 

 

  



[S240] 
 

HRMS 

 

3–Phenyl–4–(thiophen–2–yl)benzo[h]isoquinoline (5g) 

 

  



[S241] 
 

1H NMR 

 

3–(Pyridin–3–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5h) 

 

 

 

 

  



[S242] 
 

13C NMR 

 

3–(Pyridin–3–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5h) 

 

 

 

 

  



[S243] 
 

HRMS 

 

3–(Pyridin–3–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5h) 

 

  



[S244] 
 

1H NMR 

 

3–(Furan–2–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5i) 

  

 

 

 

 

 

 

   



[S245] 
 

13C NMR 

 

3–(Furan–2–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5i) 

 

 

 

 

 

 

  



[S246] 
 

HRMS 

 

3–(Furan–2–yl)–4–(thiophen–2–yl)benzo[h]isoquinoline (5i) 

 

  



[S247] 
 

1H NMR 

 

3,4–Di(thiophen–2–yl)benzo[h]isoquinoline (5j) 

 

 

 

 

 

 

  



[S248] 
 

13C NMR 

 

3,4–Di(thiophen–2–yl)benzo[h]isoquinoline (5j) 

 

 

 

 

  



[S249] 
 

HRMS 

 

3,4–Di(thiophen–2–yl)benzo[h]isoquinoline (5j) 

 

  



[S250] 
 

H NMR 

 

3–Ethynyl–4–phenylisoquinoline (6a) 

 

 

 

 

 

  



[S251] 
 

13C NMR 

 

3–Ethynyl–4–phenylisoquinoline (6a) 

 

 

 

  



[S252] 
 

HRMS 

 

3–Ethynyl–4–phenylisoquinoline (6a) 

 

  



[S253] 
 

1H NMR 

 

7–Bromo–3–ethynyl–4–phenylisoquinoline (6b) 

 

 

 

 

 

  



[S254] 
 

13C NMR 

 

7–Bromo–3–ethynyl–4–phenylisoquinoline (6b) 

 

 

 

 

  



[S255] 
 

HRMS 

 

7–Bromo–3–ethynyl–4–phenylisoquinoline (6b) 

 

  



[S256] 
 

1H NMR 

 

4–phenyl–3–vinylisoquinoline (6c) 

 

 

 

 

 

  



[S257] 
 

13C NMR 

 

4–phenyl–3–vinylisoquinoline (6c).  

 

 

 

 

 

  



[S258] 
 

HRMS 

 

4–phenyl–3–vinylisoquinoline (6c).  

 

  



[S259] 
 

1H NMR 

 

1,4–Bis(4–phenylisoquinolin–3–yl)benzene (7a) 

 

 

 

 

  



[S260] 
 

13C NMR 

 

1,4–Bis(4–phenylisoquinolin–3–yl)benzene (7a) 

 

 

  



[S261] 
 

HRMS 

 

1,4–Bis(4–phenylisoquinolin–3–yl)benzene (7a) 

 

  



[S262] 
 

1H NMR 

 

1,4–Bis(7–bromo–4–phenylisoquinolin–3–yl)benzene (7b) 

 

 

 

 

 

  



[S263] 
 

13C NMR 

 

1,4–Bis(7–bromo–4–phenylisoquinolin–3–yl)benzene (7b) 

 

 

 

 

 

  



[S264] 
 

HRMS 

 

1,4–Bis(7–bromo–4–phenylisoquinolin–3–yl)benzene (7b) 

 

  



[S265] 
 

1H NMR 

 

1,3–Bis(4–phenylisoquinolin–3–yl)benzene (7c) 

 

 

 

 

 



[S266] 
 

13C NMR 

 

1,3–Bis(4–phenylisoquinolin–3–yl)benzene (7c) 

 

 

 

 

  



[S267] 
 

HRMS 

 

1,3–Bis(4–phenylisoquinolin–3–yl)benzene (7c) 

  



[S268] 
 

1H NMR 

 

1,3–Bis(7–chloro–4–phenylisoquinolin–3–yl)benzene (7d) 

 

 

 

 

 



[S269] 
 

13C NMR 

 

1,3–Bis(7–chloro–4–phenylisoquinolin–3–yl)benzene (7d) 

 

 

 

 

  



[S270] 
 

HRMS 

 

1,3–Bis(7–chloro–4–phenylisoquinolin–3–yl)benzene (7d) 

 

  



[S271] 
 

1H NMR 

 

1,3–Bis(4–(thiophen–2–yl)isoquinolin–3–yl)benzene (7e) 

 

 

 

 

 

 



[S272] 
 

13C NMR 

 

1,3–Bis(4–(thiophen–2–yl)isoquinolin–3–yl)benzene (7e) 

 

 

 

 

 

  



[S273] 
 

HRMS 

 

1,3–Bis(4–(thiophen–2–yl)isoquinolin–3–yl)benzene (7e) 

 

 

  



[S274] 
 

1H NMR 

 

(E)–3–(2–(1H–indol–1–yl)vinyl)–7–bromo–4–phenylisoquinoline (8a) 

 

 

 

 

 

 

 



[S275] 
 

13C NMR 

 

(E)–3–(2–(1H–indol–1–yl)vinyl)–7–bromo–4–phenylisoquinoline (8a) 

 

 

 

 

 

 

  



[S276] 
 

HRMS 

 

(E)–3–(2–(1H–indol–1–yl)vinyl)–7–bromo–4–phenylisoquinoline (8a) 

 

  



[S277] 
 

1H NMR 

  

4–Phenyl–3–(m–tolylethynyl)isoquinoline (8b) 

 

 

 

 

 

  



[S278] 
 

13C NMR 

  

4–Phenyl–3–(m–tolylethynyl)isoquinoline (8b) 

 

 

 

 

 

  



[S279] 
 

HRMS 

  

4–Phenyl–3–(m–tolylethynyl)isoquinoline (8b) 

  



[S280] 
 

 

1H NMR 

  

2–Butyl–3–phenylisoindolin–1–one (9) 

 

 

 

 

 

  



[S281] 
 

13C NMR 

  

2–Butyl–3–phenylisoindolin–1–one (9) 

 

 

 

 

 

 

  



[S282] 
 

HRMS 

  

2–Butyl–3–phenylisoindolin–1–one (9) 

 

 

 

 



[S283] 
 

 

1H NMR 

  

2–Benzyl–3–methylisoindolin–1–one (10) 

 

 

 

 

 

  



[S284] 
 

13C NMR 

  

2–Benzyl–3–methylisoindolin–1–one (10) 

 

 

 

 

 

 

  



[S285] 
 

HRMS 

  

2–Benzyl–3–methylisoindolin–1–one (10) 

 


