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SYNTHESES AND REACTIONS OF 1,2-DIHYDROCYCLOBUTA[~]ISOQUINOLIN-4(3H)-ONE? 
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Faculty of Pharmaceutical Sciences, Kanazawa University, 
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Summary: Two-step synthesis of 1,2-dihydrocyclobuta[c]isoquinolin-4(3H)-ones, 

novel cyclobutane-fused heterocycles, from 3-methoxy-2-methylisoquinolin-1(2H)- 

one and their reaction with olefins are described. 

We have recently shown that intermolecular 2+2 cycloaddition of heteroaroma- 

tics having a p-alkoxy-enone function in their skeleton to olefins can be effect- 

ed photochemically and the resultant adducts afforded the corresponding cyclo- 

butane-fused heteroaromatics (e.s., 1,2-dihydrocyclobuta[clguinolin-3(4H)-ones, 
2 

-pyridin-3(4H)-ones, 
3 
and -coumarins' by elimination of an alcohol under appro- 

priate conditions. 

In an extension for our synthetic study of cyclobutane-fused heteroaromatics 

as well as for enlargement of the scope for the above two-step procedure for the 

syntheses of this kind of compounds, we have applied the above procedure to the 

synthesis of title compounds starting either from 4-acetoxy- or 3-methoxy-2- 

methyl-isoquinolin-1(2H)-one (l_ or 2), having a conjugated dienone system oxygen. 

ated at r- or S-position (Scheme 1 and 2). As expected, 4 both 1-isoquinolones 

afforded upon irradiation the 2+2 cycloadducts with olefins. Though the adducts 

from the former did not afford the desired comoounds in any conditions examined, 

the ones from the latter gave the desired compounds by the use of boron trifluo- 

ride-etherate in an appropriate aprotic solvent. This naner describes these 

synthetic studies as well as reactions of the resultant 1,2-dihydrocyclobutaIp]- 

isoquinolin-4(3H)-ones with olefins. 

Irradiation of 5-6 x 10 
-3 

mol solution of & or z in methanol containing a 

large excess of olefin (500-600 mol eauiv.) by hish pressure mercury lamp 

(Toshiba-400P, Pyrex filter) until disappearance of the starting isoquinolone5 
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afforded in all cases l-substituted 

4(3H)-ones (& and A) as a mixture of 

1,2,2a,8b-tetrahydrocyclobuta[c]isoquinol in- 

two diastereoisomers. These two isomers 

were easily separated by column chromatography over silica gel and the melting 

points and yields are shown in the Table. Regiochemistries of these adducts can 

be determined from their nmr spectra. 6,7 Thus in CDC13 solution, Za-proton of 

each of zc appeared at around 6 4.2-4.9 with expected splitting pattern by 

coupling with 2-protons (J=8-10 Hz) and was further splitted as doublets by N3- 

proton (J=4.5-6 Hz and these doublets collapsed to singlets by the addition of 

D20) and 8b-proton in 4_appeared as a doublet centered at around 6 3.8-4.1 indi- 

cating the presence of only one proton at the l-position in each adduct (5). 
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Table. Melting Points and Yields of 

lin-4(3H)-ones (3 and 2) and 

ones (5). 

camp. 2* 

Y mP (%) 11 Y 

1,2,2a,8b-Tetrahydrocyclobuta[s]isoquino- 

1,2-Dihydrocyclobuta[E]isoauinolin-4(3H)- 

z.* 

mp 

A** 

(%) 1 R mp (%) 

a 221-223O dec. 55 2 154-1550 49 s 
CN 249-251° dec. 41 II CN 168-169" 45 CN 

173-173.50 ca. 90 

2 5 
> 

238-239.5" 51 2 oil 70 2 

-(CH2)4 223-224.S0 15 COOMe oil 21 COOMe 
142-143O ca. 90 

E 226.5-227.5O dec. 43 

OAc 236.5-238' dec. 21 

* Stereochemistry of each isomer has not been determined as yet. 

** The yields of 6e,f from 4 were almost the same irrespective to their stereo- -_ 
chemistries. 
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acrylate proceeded regioselectively to give the head-to-head adducts (3). 

The present study not only indicates that our two-step procedure for the 

synthesis of cyclobutane-fused heteroaromatics can be applicable to heteroaroma- 

tics having 6-alkoxy-dienone system in them as starting materials, but also 

demonstrated that newly synthesized 1,2-dihydrocyclobuta[clisoquinolin-4(3H)-ones 

can serve as synthons for 1,2,3,4-tetrahydrophenanthridin_6(5H)-ones (ll). 
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