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CYCLIZATION OF N-HYDROXYMETHYLARYLACETAMIDES 
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Abstract - A new and facile synthesis of 1,4-dihydro-3(2H)-iso- 
quinolinones by the intramolecular amidomethylation with pyrophos- 

phoric acid is described. 

+ + 
Carbonium-immonium ion intermediates, [RCONWCH2 H RCONH=CH21 formed by the 

acid-catalyzed dehydroxylation of the corresponding N-hydroxymethylamides are 
2 

effective electrophiles in the intermolecular condensation , and the introduction 
of the amidomethyl group into aromatic rings in the presence of sulfuric acid 

2 
(H2S04) is known widely as the Tscherniac-Einhorn reaction . 
Although 1.4-dihydro-3(2H)-isoquinolinone (e) and its substituted derivatives 

(2 and g) were obtained by various methods3, there is no example prepared by the 
intramolecular amidomethylation of the corresponding N-hydroxymethylamldes. 

We now wish to report a new and facile synthesis of 1,4-dihydro-3(ZH)-isoquino- 

linones (21 by the intramolecular condensatlon of N-hydroxymethylarylacetamides 

( 1 1  4a' with some acid catalysts and a conversion of the dimers (3) produced in 

this reaction into the monomers (2) .  

> A mixture of N-hydroxymethylphenylacetamide (la) (one part) and pyrophosphoric 
acid (H4P20,) (ten parts) Was heated at 140-160' for 1 h and the reaction product 

was treated with water to give 1.4-dihydro-3(2H)-isoquinolinone (&) (in 76.5% 

yield). The same condensation also occurred in using other phosphoric acids as 

follows: used acid (temp., reaction time) and yield of (2); polyphosphoric acid 

(PPA) (140-160°, 1 h) 56.7%, 85% phosphoric acid (H3P04) (140-160°, 1 h) 27.7%, 

phosphorus pentoxide (P O ) (in refluxing CHC13, 1 h) 3.3%, and (in refluxing 2 5 

C2H2C14, 1 h) 14.4%. 

When was allowed to stand with H4P207 or PPA at room temp. for 14 h, the 

reaction product was not ( E ) ,  but an unseparable mixture of gummy polymers. 



~reatment of with sulfuric acid, which was applied mostly as an amidomethylating 

catalyst in the Tscherniac-Einhorn reaction2, also leads to a mixture of polymers. 

A mixture of disubstituted amide, v i a .  3.4-dimethoxy- or 3.4-methylenedioxy-N- 

hydroxymethylphenylacetamide (5 or &)4b and H4P207 was heated at 100' for 1 h, 

followed by treating with water to deposit crystals of the new dimer (2 in 15.5% 

yield or 2 in 29.8% yield) of which structural elucidation is shown in the ~otes'. 

When each filtrate was shaken firstly with CH2C12 and with AcOC2H5 finally, so 

isolable second crop from the combined solution was the expected 1,4-dihydro-3(2H)- 

3b isoquinolinone (G in 12.9% yield or trace) . 

u 
conc. HCl, refluxing 1 h, or 

H4P20,, 120' 1 h, or 

300 -3O6'/2O torr 

Changing the reaction conditions in using H4P207, the yields of 2 and 1 varied as 
follows: the yields of 2 and 2, (temp., reaction time); 2, 4.0% and z, 93.3% 
(room temp., 14 h); &, trace and &, 92.7% (room temp., 14 h); 2&, 7.2% and 2, 
67.8% (60°, 1 h); &, trace and &, 60.0% (60°, 1 h). 

The dimer (& or 3c) was pyrolyzed in a glass tube at 300-306°/20 torr to provide 

2b (80.0% yield) or (40.0% yield). - 
From above experimental result coupled with the spectral and analytical data5, 

thesedimers seem reasonable to have the structures 2 and 3c formed by the bimo- - 
lecular condensation of the same N-hydroxymethylamide. 

Substitution with electron-donating groups at 3 and 4 positions on the aromatic 

ring in 1 is especially in favor of the twofold intermolecular condensation against 
the intramolecular one. 
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