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Summary: The condensation of p-diazooxide 1 with dimethyl acetylenedicarboxylate at goo-1oooc 

yields two C26H320g products, corresponding to addition of two molecules of ester to one of the 

carbene 2. The major product is the novel spirodecatetraenone 2, and the minor product is the 

remarkable, nonenolizable naphthalenone 5. Spirodecatetraenone 2 is not a precursor of 5. since 

the former is stable to acids and rearranges only above 200 o to give the blocked azulenone 8. A 

mechanism for the concomitant formation of product 4 and 2 is proposed. 

The condensation of p-diazooxide 1 with alkynes is reported to yield cyclopropenes (3) via 

carbene 2.1'2'3'4 
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We now report unprecedented chemistry for the reaction of 1 with dimethyl acetylene- 

dicarboxylate (DAD). Thermolysis of 1 in neat DAD (9% 1, 90°-100°C, 20 min) yields 68% of a 

colorless C26H320g product (A_, mp 98"-99OC) and 14% of an isomeric pale yellow product (5, 

mp 130°-131°C). The C2 symmetry of '1 evident from its 'H-NMR spectra, taken with its IR and UV 

maxima, were uniquely consistent with the novel spiro[A.5]decatetraenone shown. 5 On the other 

hand, the minor isomer 2 lacked symmetry by 'H-NMR, and 

aryl-substituted enone. 
6 

Reduction of 2 with zinc dust 

C26H340g ketone (6, mp 169O-171“; IR, vCKzLj 1710 cm-') 

exhibited IR and UV peaks suggesting an 

(HOAc-NaOAc, 25O, 2 hrs) gave 90% of a 

that was no longer conjugated.7 
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Reaction of adduct 2 wlth acid, or heating to 150°, led to loss of C,,H8 to give a fully araatic 

C22H2,+09 phenol (1, mp 203°-2050C).8 

These data suggested that the minor isaner might be the naphthalenone 5, and that the 

Zn-reduction and de-t-butylation products were 5 and 1, respectively. However, structure 5 

the keto tautomer of a 2-naphthol and would normally be unstable relative to its aromatic 

counterpart. Our concern over this structure was reinforced by the observation that 5 was 
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recovered unchanged and undeuterated 
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after 211 hrs in 0.1 M NaOCH3 in CH30D. 9 
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Single crystal X-ray analysis of 2 unambiguously confirmed the structure of this stable 

naphthalenone and led us to probe its origin. Since 2 is formally the dienone-phenol rearrange- 

ment product of i, we were surprised to find 4 stable to acids or to heating at 150°C (neat or 

in DAD). At 210°-220°C for 20 min, 4 was converted in 78% yield to a new isuner (mp 125°-1270C; 

a,“r 361 nm, E = 8100; 264 nm, E = 28200) having 1 H-NMR and IR spectra consistent with the 

1,5-sigmatropic rearrangement product g. This was confirmed by select i ve nucleophi lit 

decarboxylation (LiCl, moist DMSO, reflux, 20 min, 48% yd) to the orange hydroxyazulene 2, 

mp 170°-1720C.11 
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We conclude that 4 and 5 are formed simultaneously in the reaction of 1 with DAD. Since the 

disappearance of 1 In DAD-heptane is first order with respect to [DAD], we propose that the 

reaction proceeds by initial formation of a pyrazole (lo), analogous to the 1 :l adduct between 

DAD and lo-diazoanthrone.’ Subsequent steps that could lead to the products are in Scheme 1. 

The striking resistance of 2 to aromatization is probably the result of the t-butyl/ester per1 

interaction that would destabilize the phenol or phenolate form of this remarkable system. 
12.13 

Scheme 1 
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