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8-OXOHEPTAFULVENE. II THE REACTION WITH BENZOPHENONE AND TROPONES 
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In previous paper,' we have reported the formation of 8-oxoheptafulvene (I) and its re- 

action with some olefins in 2 + 2 cycloaddition process giving Spiro compounds having four- 

membered cyclic ketone and cycloheptatriene moieties. 

I 

In the present communication, the reaction of I with some carbonyl compounds will be 

reported. 

Reaction of cycloheptatriene-7-carboxylic acid chloride with triethylamine in the presence 

of excess of benzophenone in refluxing n-hexane afforded a compound (II),3 m.p. 164-165°C in ca. 

10% yield based on the chloride used. The compound II shows M+, 300; ir (KBr) vC=O, 1780 cm 
-1 

; 

uv A:~;~, 226.5 nm (logs 4.01), 275 (3.63) and 316 (3.53), suggesting that it is a 1 : 1 addition 
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product containing a conjugated v-lactone formed by 8 + 2 cycloaddition of 8-oxoheptafulvene 

formed inaitu and benzophenone. Furthermore, the nmr spectroscopic data indicate the structure 

II for the product. The proton assignments and couplingconstants (Table 1)have been confirmed 

by decoupling techniques. The nmr pattern is similar to those of isomeric compound III, addi- 

tion product of tropone and diphenyl ketene,4 however, the chemical shift of Hf of II is remar- 

kably shifted to low field by anisotropy of carbonyl group. 

TABLE 1. 

Ha 

Hb 

Hc 

Hd, He 

Hf 

Hg, Hh 

Hi-H1 

C"3 

Jab 

Jac 

Jaf 

Jbc 

Jgh 
JaCH3 

Chemical Shifts (6 in ppm) and Coupling Constants (in Hz) of the 

Adducts in CDIX~.~ 

II 

3.42 d,d,d 

4.83 d,d 

6.1 d,m 

6.8 m 

7.15 d,m 

4.1 

2.2 

1.2 

9.5 

* Values (A ppm) in the presence of 0.59 molar equivalents of Eu(DPM)~. 

** Accurate values could not be determined, however, it is obvious that the values 

V v (APPm)* VII VIII 

1.70 d,t 1.27 1.79 m 1.92 d,d 

4.68 d,d 1.10 4.83 d,d 4.88 d,d 

5.9 m <1.0** 5.9 d 5.93 d,m 

6.0-6.5 m s1.0** 6.0-6.5 m 6.0-6.5 m 

5.75-5.9 m <1.0** 

3.09 d,d 
2.73 

3.13 d,d 3.12 d,d 

3.33 d,d 3.37 d,d 3.35 d,d 

6.0-6.5 m <1.0** 6.0-6.5 m 6.0-6.5 m 

1.94 d 

4.8 4.8 4.8 

1.7 1.7 1.8 

1.7 

9.8 9.3 9.5 

7.5 7.8 8.0 

1.5 

are less than 1.0 ppm. 

The reaction of 8-oxoheptafulvene with tropone (IVa) gave a 1 : 1 addition product (V), 

m.p. 87-87.5"C in 80% yield. The structure was established as shown in scheme having a novel 

norcaradiene and cycloheptatriene moieties in a molecule from the spectroscopic evidence as 

well as thermal reaction in refluxing xylene to give 3-phenyl-l-oxaazulan-2-one (VI)6 involving 

rearrangement and dehydrogenation. Such aromatization is consnon to most norcaradienes and 

cycloheptatrienes.7 

The compound V shows M', 224; ir (KEW), vC=O 1785 cm 
-1 ; uv A~ZF 247 nm (loge 3.65) and 
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fulvcac to react as 2~ component at 7,8 position2 similar to ketenes. Therefore, it is consider- 

ed that the adducts (V, VII and VIII) are concerted 8 + 2 cycloaddition products, but that the 

adduct (II) might be an isomerized product of 2 + 2 cycloaddition product (X) as in the case of 

the product of I and cyclopentadiene,2 although the compound X could not be isolated. The simi- 

lar 1,7-rearrangement has been postulated for the isomerization of spiro[2.6]nona-2,4,6-triene 

10 
derivative to indane derivative. 

Norcaradiene compounds (V. VII and VIII) arouse our interest in the fact that they are new 

class of norcaradiene type compounds. 7,ll The study of norcaradiene cycloheptatriene tautomer 

of these compounds is in progress. 
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