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Although 1,2 hydrogen mlgratlon in ground state radicals are Infrequent, 

there are several photochemical examples2s3 In which the excited states are 

presumed to have "diradlcal" character. One of the flrst examples, reported 

by Schuster and Polowczyk,' was the photolsomerlzatlon of splrodlenone & to 

2 and Is of particular Interest since Plrkle and Koser4 have ehown that the 

reaction is quite general for substituted splrodlenones lb-e. Somewhat aur- 

prisingly &J also affords a quinone methlde 2, a reaction whloh must take 

A 2 2’ 
a, R1=R2=R3=R4=R5=H. 
b, R1=R2=H, R3-R4-CH3, R~wC(CH~)~. 
c, R,=R3-H, RyR4-CH3, R5=C(CH3)3. 

d, R~=R~=R~=FQ=CH-J, R5=C(CH3)3. 

place with methyl migration. 

It was of interest to Investigate the aplro 2.4 heptadlene system to see if II 
the pattern of photochemlcal reactivity found InAwas also exhibited by a 

hydrocarbon system. 

Irradiation of a 1% pent'ane solution of 35 proceeded with the appearance 

of a single new glpc peak. Product formation, which was initially rapid, con- 

tinued until a 34% yield (75% based on unchanged starting material) resulted. 

After this point the reaction became Inordinately slow presumably because the 

product was absorbing a significant portion of the incident radiation. Dis- 

989 



990 No.12 

tillation of the bright yellow photolysate, followed by preparative glpc, 

afforded a product which was identified as 6-methylfulvene (6a) by comparison 

of its infrared and nmr spectra with those of an authentic sample. 6 Attempts to 

sensitize the reaction (benzophenone) were unsuccessful but triplet energy trans- 

fer was taking place as evidenced by the fact that 2 efficiently quenches the 

benzophenone-benzhydrol photoreduction.7s8 

R4 -g3R2 Rlg;4 JL; 
4L R3 R4 

a, R1=R2-R3-R4-H. 5 2 
b, R1=R2=R3=H, R4=CH3. 
c, Rl=R2=H, R3=R,,=CH3. 
d, R1-F$=R3=R4=CH3. 
e, R1=R2=R3=H, R4=CgH5. 

Further Investigation indicated that the reaction is suite ePeci;ic and 

surprisingly sensitive to ?UbctitUtlOfi on the c; cio:ropane rirc in contrast to 

the results i.: the esirodienone series. Irradiation of so afforded &-ethyl- 

fulvene (,6b)l" whereas :rolon:ed irradiation of 4c-e ' prcceeded with the slow 

disappearance (pal:-merizetion) of starting material and the appearance of no 

new components as evi&nced b:r additional c:pc !?eaks. A comptriron of rezctivi- 

t:; indicated that photoieomerization of La is much inore efficient tiF.ll that of 

2; in I'c.ct the ratio 0:' :-iell:: in a parallel experiment was ca 0.3.:'- - 

An attractive mechanism for the isonerization to fulve;les, analo;-ous to 
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chlorinated spirodienes and quite conclusively for substituted cyclopropanes 16 

that the rates of thermal isomerlzation to fulvenes and oleflns, respectively, 

increase with substitution, i.e. as the stability of the incSplent diradical 

increases, Ea,t decreases. Conversely, in the limited number of cases ob- 

served in the photochemical reaction, the least substituted compound appears to 

react most efficiently. 

A rationale that explains the preceding is based on the assumption that 

the ground state energies of ft,a-d do not vary significantly. The apparent 

anomolous reactivity of&can then be explained by assuming that methyl sub- 

stitution stabilizes the excited state of&((I) more than It stabilizes the 

transition state for hydrogen migration. The result is that with increasing 

substitution the energy gap between the excited state and transition state 

Increases and, since product formation is only one of a number of non-radla- 

tive decay processes (including internal conversion tos, as the ease of 

hydrogen migration decreases other non-radiative processes dominate product 

formation. 

The preceding arguments are clearly speculative, but experiments now in 

procress should further delineate the factors affecting product formation. 
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