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ABSTRACT 

Isoquinoline derivatives exhibit remarkable biological activities, including antitumor, anti-inflammatory, and 
analgesic effects [1]. Metal catalysts such as Rh(III), Pt(0), Ag(I), Cu(I), and Au(I) have been successfully 
employed for the intramolecular cyclization of these substrates [2]. This project seeks to develop a metal-free 
methodology for the synthesis of isoquinoline derivatives via oxidative cyclization under less demanding 
conditions compared to those reported in the literature (Scheme 1). 
 
Scheme 1. Synthesis of Isoquinoline Derivatives. 

 
 

 
Previous results demonstrated conversions ranging from 40% to 97%, as determined by GC-MS analysis. The 
reaction conditions were optimized using a mixture of N,N’-dimethylformamide (DMF) and isopropyl alcohol 
(iPrOH) as the solvent, with acetic acid as an additive. The reactions proceeded at room temperature with 
ammonium acetate as the amine source and lithium perchlorate as oxidant (Table 1). This approach offers 
advantages in selectively obtaining product 2 with high conversion rates, while also presenting itself as an 
environmentally friendly method. 
 
Table 1. Optimization of Reaction Conditions.a 

 
Entry Derivation from standard conditions Yield (%)b 

1 Acetonitrile 40 

2 No DMF at 60 °C 60 

3 No DMF  60 

4 NaOH instead of NH4OAc 20 

5 At 60 °C 97 

6 None 97 
aReaction conditions: 2-(phenylethynyl)-benzaldehyde (0.25 mmol), NH4OAc (1 equiv.), lithium perchlorate (1 equiv.), 
DMF:iPrOH (2ml:2ml) and AcOH (1 equiv.) at room temperature for 1 hour. b Yield determined by GC-MS analyses. 
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