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Summary: 
med. 

The preparation and photorearrangements of pyrazoline I and vinylcyclopropane 2 are 

Pyrazolines 1 (n = 2,4) undergo 

which vinylcyclopropane-cyclopentene 

sidered an extention of the scope of 

photochemical conversion to vinylcyclopropanes 2, from 

rearrangements provide tricyclic enones 3.1~~ We con- - 

this process to include cases in which n = 3, and now 

report novel observations encountered in this study. 

2,4-Cyclohexadien-l-one 4a was prepared by methods already described in detail3 and was - 

converted to tosylhydrazone 4b in 85% yield on treatment with p-tosyl hydrazide (1.1 equiv) in - - 

anhydrous ether. In contrast to the reactivity of tosylhydrazones observed in the earlier 

study,1 4b failed to undergo eliminative cyclization to pyrazoline 5 under a variety of - 

experimental conditions.4 Instead, treatment of 4b with BF3aEt20 (1.4 equiv15 in methylene - 

chloride (2 h at O'C, then 3 h at 25'CI gave pyrazoline I in 43% yield after chromatography on 

alumina 1hexane:ethyl acetate, 3:ll and crystallization from pentane-ether (mp 102-103.5"C). 
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An unambiguous selection of structure from stereoisomers of 5 and 1 could not be made on 

the basis of spectroscopic and analytical data alone. Single crystal X-ray analysis provided a 

unique structural assignment; a thermal ellipsoid plot of the molecular structure of 7 is shown - 

below. 
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The formation of l may be a result of coordination of BF3 with the internal nitrogen atom 

of the hydrazone group followed by cyclization at C(2) of the cyclohexadienone ring to give the 

allylic carbocation 6.6 Collapse of a with elimination of HTs and BF3 would give 1. Reaction - 

at C(5) of the cyclohexadienone ring (to ultimately give 5) would be relatively disfavored 

because of the intermediacy of a C(l)-carbonyl destabilized carbocation. 

Pyrazoline I, on thermolysis in refluxing toluene solution, afforded 1-carbomethoxy-6- 

methyltricyclo[4.3.1.04~6]dec-2-en-IO-one (8) in 90% isolated yield after chromatography on - 

alumina.8 This same vinylcyclopropane, 8, also was obtained (quantitative yield) from Pyrex- 

filtered irradiation of 7 in methanol solution (0.01 M, 1 h). - 

Irradiation of vinylcyclopropane 2 in methanol with Pyrex-filtered light for 1 h produced a 

1:2:1 mixture of 8, 14, and 15, respectively. Extended irradiation of this mixture resulted in - 

complete conversion to 15; 15 was isolated (99% yield) by chromatography on alumina. - 

The 'H NMR spectrum (200 MHz) of 15 displays a singlet at d 1.02 for the angular methyl - 

group and overlapping multiplets in the regl'on of 6 1.05-2.42 for the methylene protons. The 
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two methoxy groups appear as singlets at 3.67 and 3.75. Ha appears as a multiplet centered at 

5.88, while Hb appears as a doublet centered at 6.34 (Ja,b = 10 Hz). Hc resonates at 7.01 as a 

triplet (J = 7 Hz). The angular methyl group in 14 also appears as a singlet at & 1.02, but the - 

methylene protons in 14 resonate as multiplets in the region 1.10-2.60, while the two methoxy - 

groups appear as singlets at 3.66 and 3.73. Ha appears as a doublet at 5.56 (Ja,b = 12 Hz), Hb 

appears as a doublet of doublets at 6.30, and Hc appears as a doublet at 7.19 (Jb,c = 5 Hz). 
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We believe that the rearrangement of 8 to 14 occurs by a photochemical cycloreversiong to - 

give diene ketene 13 (not observed), which reacts with methanol to give diester 4. The photo- - 

isomerization of 14 to 15 is formally a 1,5-hydrogen shift from C(8) to C(4); however, details of -- 

the mechanism of this 

It is noteworthy 

give tricycle 16. In - 

rearrangement are unknown at present. 

that 5 does not undergo a photochemical vinylcyclopropane rearrangement to 

the earlier study,I 17a and 17b were reported to photorearrange to 18a and -- - 

E, while the methyl-substituted analogue 17c gave cyclobutanone z. We suggested that a - 

possible intermediate in the conversion of 17~ into 2Oc is diene ketene 19c. While we have no - - - 

additional evidence for the intermediacy of %,I0 our observations with 8 add some support to a - 

further consideration of the cycloreversion mechanism in the photochemistry of 17~. Also of - 

interest is the question of the possible role of the angular methyl substituent in directing 

photorearrangement of 5 to 14 rather than 16. Finally, we propose that this operationally simple - - 

three-step conversion of a readily available 2,4-cyclohexadien-l-one, 5, to a highly function- 

alized cyclooctadiene, Is, may be of use in terpenoid and related natural products synthesis. 
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