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Correlation of reactivity and bonding has provided the impetus for the 

synthesis of many strained ring systems. One of the most useful approaches 
1 

is ring contraction of diazoketones via their corresponding ketocarbenes. - 

In this Communication, we wish to consider one aspect of the constraints 

on this approach. 

In the syntheses of 4,8-dihydrodibenzo[cd,gh]pentalene, a Wolff 

rearrangement was employed to create the carbon skeleton of this system 
2 

(see Scheme 1). Carrying out the reaction by photolysis of diazoketone 1 

at room temperature in benzene in the presence of t-butylamine led only to - 

a 2% yield of the desired ring contracted product 3. The major product, 

isolated in 20% yield, was identified as la,Sa-dihydro-(4,5-methylene-9,10- 

phenanthra)-[d]benzo[b]furan (4, X = H) on the basis of spectral data and 

Its facile dehydrogenation with DDQ to 4,5-methylene-9,1O_phenanthra[d]- 

benzo[b]furan (S), mp 146.0-147.5'. 

Compound 4 (X = H): Ir (CC14) cm-' 3063, 2906, 1626, 1590, 1500; nmr (CDC13) 

67.78-6.95 (9H, m), 6.95-6.04 (2H, m), 5.42-4.93 (lII, m), and 3.50 (2H, bs); 

uv (95% C2H50H) Am;; (log E) 241 sh (4.49), 251 sh (4.61), 256 (4.71), 

258 (4.71), 280 sh (4.15), 300 (4.11), 311 (4.14), 327 (3.92), and 351 
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Scheme 1. Photolysls of 9-Dlazo- ,l0-keto-4,5-methylenephenanthrene 
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Scheme 2. Rationale for Formation of 4 and/or 5 

CH3)3 
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(2.94); mass spec m/e (rel %) 282(100), 281(30), 280(63), 279(27), 254(5), 
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253(15), 252(10), 251(7), 250(11); calcd. for C21H140: 282.1045, found 

282.1045. Compound 5: ir (CC14) cm -1 1631, 1592, and 1504; nmr (CDC13) 

68.16-7.17 (lOII, m) and 4.00 (2H, s); uv (95% C2H50H) Xrnz (log E) 243 sh 

(4.58)) 248 (4.67)) 254 (4.68)) 261 sh (4.65), 269 sh (4.55)) 281 sh (4.17), 

297 (4.12)) 306 sh (4.16), 313 (4.33), 321 (4.24), 329 (4.45), 334 sh (3.88), 

343 sh (3.44)) and 353 (3.47); mass spec m/e (rel %) 280(100), 279(31); 

calcd. for C21H120: 280.0888, found 280.0888. 

The reluctance of the ketocarbene to undergo the Wolff rearrangement led 

to the virtually unprecedented reaction with the aromatic solvent to produce 
3 

dihydrobenzofuran. To determine whether the aromatic solvent was unusually 

reactive toward this ketocarbene, various solvents were explored. Aqueous 

acidic dioxane and acidic methanol, common solvents for closely related 
4 

systems, led to 0.3 to 0.5% yields of ring contraction product. Decreasing 

the reactivity of the aromatic solvent by going to chlorobenzene or hexa- 

fluorobenzene does improve the yield but only to 3-S%. In chlorobenzene, a 

50% yield of 5 was isolated directly from the reaction. To rule out elec- 
5 

tronic factors as the cause, the contraction of 9-diazo-lo-ketophenanthrene 

was examined. Utilizing the standard conditions (see Scheme l), an 80% 

yield of ring contracted product was obtained. Clearly, the low yield 

of ring contraction in the case of 1 reflects a steric inhibition because 

of increasing ring strain in the product. The generation of compounds 
6 

of higher total strain energy than 3 (such as the propellanes ) by 

this method rules out total strain energy as a contributing factor. 

However, unlike the propellanes in which the incremental increase in strain 

in the Wolff rearrangement step is only 20-30 kcal/mol, in the rearrange- 

ment 0-f 2 + _3, approximately 45-51 kcal/mol of additional strain energy 

is created. Therefore, these results suggest that the Wolff rearrangement 

as a synthetic approach will be applicable only in those cases in which 

the strain created in a single step is lower than approximately 50 kcal/mol. 
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The formation of dihydrobenzofuransas the major products indicates the 

exceedingly high reactivity of this ketocarbene--a fact which precludes 

unusual stability as the cause for lack of rearrangement. While two 

reasonable mechanisms may be postulated (see Scheme Z), the intriguing 

possibility of a 1,3-dipolar addition to a simple aromatic would be un- 
8 

precedented. 
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