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Abstract-Reactions of 1-methyl-1-azaazulen-2(1H)-one with 

reactive acetylenes in refluxing acetonitrile gave 1,2-di- 

substituted azulene (2) , 2-methylcyclopent [de] isoguinolin-3 (2H) - 
one (3) , 1-methylcyclopent [cd] azulen-2 (1H) -ones (5 and 5) , and - ,-, 

3-substituted 1-methyl-1-azaazulen-2 (1H) -ones (d and 7) . When 
the reaction was carried out in refluxing t-butylbenzene, the 

compound 2 and 6.8a-etheno-1 -methyl-1 -azaazulen-2 (1H) -one (8) 
e 

were obtained as major products. 

We have reported the cycloadditions of 1-azaazulenes with reactive acetylenes, 

which proceeded via dipolar intermediates.' As a continuation of our work, we 

advanced the reaction to 1-methyl-1-azaazulen-2 (1H) -one (3 and found that and 

reactive acetylenes underwent interesting cycloaddition reactions and 

rearrangement. 

Treatment of with dimethyl acetylenedicarboxylate (DMAD) in refluxing aceto- 

nitrile for 120 h gave dimethyl 1.2-azulenedicarboxylate (5) ' (9%) , dimethyl 2- 
methyl-2.3-dihydro-3-oxocyclopent [de] isoguinoline-4,5-dicarboxylate (?_a) (1 1%) , 

dimethyl l-methyl-1,2,2a,3-tetrahydro-2-oxo-l-azacyclopent[cd]azulene-3,4-dicar- 

boxylate (%a) (1 1%) , dimethyl 1 -methyl-1.2-dihydro-2-0x0-1-azacyclopent [cd] zulene- 

3.4-dicarboxylate (%a)= (7%). dimethyl 1-methyl-1.2-dihydro-2-0x0-1-azaazulene-3- 

maleate (6_a)* (17%). and dimethyl 1-methyl-1.2-dihydro-2-0x0-1-aza-azulene-3- 

fumalate (La)? (21%) _ These structures were determined on the basis of the 

spectroscopic data as well as elemental analyses. Compound 3_a was a stable 

condensed isoquinolone derivative. In its 'H-mr spectrum, a signal of 1H singlet 

assignable to H-1 proton is seen at 6 8.73 , which is a reasonable value as 3- 

isoquinolone.' In the I H-NRT spectrum of 4_a, AB doublets are seen at 6 3.10 and 

4.32 (J=9.2 Hz), and in the "C-mr spectrum, two methine signals at 6 43.14 and 
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50.09. Dehydrogenation of 2 by tetrachloro-o-benzoquinone gave 2 in a 47% 
yield. The results associate with the structures. 

When the above reaction was carried out in refluxing t-butylbenzene for 3 h, 

compounds &a (21%) , 3_a (5%) , La (0.8%) , and dimethyl 6.8a-etheno-1 -methyl-1 ,2- 

dihydro-2-0x0-1-azaazulene-7.8-dicarboxylate (8aIe (49%). were isolated. In the ,-., 
lSC-mr spectrum of 8a. signals assignable to spa carbons are seen at 6 38.70 (d, - 
C-6) and 71.55 ( s ,  C-8a). and in its 'H-nmr spectrum, methine proton is observed 

at 6 4.46 (ddd, J=8.5, 6.7, and 1.2 Hz, H-6) . Further evidence supporting the 

structure of La is provided by its mass spectrum which displays an intense peak at 

m/z 159 (98%) associated with the loss of DEW). 

In a similar treatment, a reaction of 1 with dibenzoylacetylene in refluxing 
M 

acetonitrile gave (9%)- (3%). ?& (50%). (6%). and 7b (6%). and in 
-d 

refluxing t-butylbenzene (60%) , 3 (1 9%) , 2 (1.6%) , and $l) (1 5%) . ' 
A plausible mechanism is shown in Scheme 1. When aMRD attacks at C-3 position of 

1, which is a reactive site towards electrophile." a dipolar species A should be - w 

produced. A cyclization on C-8a position of A and a successive elimination of - 
MeNCO furnishes 2 (path a). A cyclization on C-4 position of A gives 8 (path b), 

w A, r., 

and a subsequent 1.5-hydrogen shift of 8 produces C (path c) and 4 (path d). 
A, ru N 

Dehydrogenation of B and/or Aaffords 5. A tautomerization of C and a subsequent 
A, - .., 

dehydrogenation lead to 3- (path c). A hydrogen shift of A gave Michael addition 
2, 

products 6 and 7 (path e) . Cm the reaction in refluxing t-butylbenzene a Diels- .., .., 
Alder reaction occurs on seven-membered ring and 8 is obtained, in addition to the ,-., 
favorable cycloaddition-cycloreversion product ?; Similar periselectivity 

dependent on temperature is known on the reaction of 5-azaazulene with PULD." 
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