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2,3-Dichloro-5,6-dicyanobenzoquinone (004) is well known useful oxidizing reagent in 

organic synthesis and has powerful ability in complex formation with unsaturated compounds.L 

However, only one report on the cycloaddition of DDQ has appeared,3 in spite of p-benzoquinone 

often serves as dienophile. 

We now report a novel reaction of DDQ with heptafulvenes to form 1,2-dicyanoazulenes 

involving a cycloaddition and successive unusual cleavage of DDQ moiety. 

When two molar equivalents of DDQ were added to each solutions of 8-phenyl-,4 8-cyano-,5 

8-formyl-,6 and 8-(9-fluorenylidenemethyl)-heptafulvene7 in methylene chloride at room 

temperature, the solutions were immediately became dark brown and no complexes precipitated. 

After stirring for 30 min., the reaction products were separated by column chromatography on 

silica gel to give the corresponding 3-substituted 1,2-dicyanoazulenes (1) in low yields. 

8-Bromo-8-cyanoheptafulvene8 also reacted with DDQ to give 1,2,3-tricyanoazulene 

in 7.4% yield. 

(lb) 

The yields and the physical properties of the new compounds were shown in Table 1.' 

This novel reaction can be rationalized by the following mechanism which involves the 

initial (8 + 2)cycloaddition of DDQ with heptafulvenes followed by attack of base (water) and 
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oxidative cleavage, although the intermediary cycloadducts and another cleaved fragment, 

dichloromaleic acid, have not been isolated. 

Table 1. Yields and ohvsical orooerties of the new 3-substituted 1,2-dicvanoazulenes. 

"" ,CkCl2 nm 

a($J E) 

lb 

17.5 

violet needles 

200-200.5 

203 

254 (4.48), 275 (4.41), 
299 (4.41), 309 (4.44), 
345 (4.04), 365 (3.60), 
515sh (3.42)) 
592 (2.97) 

2235vs, 1582s, 1431~s 

8.96 (d,m, J=lO Hz, 2H) 
8.59 (t,m, J=lO Hz, 1H) 
8.20 (t,m, J=lO Hz, 2H) 

lc Id 

5 8 

purple needles green needles 

274-275 169-170 

206 354 

238 (4.35), 246 (4.33), 

290 345 I 4.86), 316 (4.91), 3.93), 368 (3.78), ;;A (i.;;{S I 620 3:22j 
379 (3.79 , 440 (2.74), 
546 (3.12 1 

2250m, 168Os, 15gOw 223Os, 164Ow, 1590m, 
1440s 

10.56 (s, 1") 8.87 (d, J=lO Hz, 1") 
9.92 (d, J=lO Hz, 1") 8.78 (d, J=lO Hz, 1") 
9.14 (d, J=9 Hz, 1") 8.29 (m, 1H) 
8.70 (t, J=ca 10 Hz, 1H) 8.05 (s, 1H) 
8.36 (t, J=ca 9 Hz, 2H) 8.00 (m, 2H) 

7.7-7.9 (m, 4H) 
7.2-7.5 (m, 3H) 
6.95 (m, 1H) 
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