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The rearrangement' of octamethylbicyclo[2.2.2]octa-2,5-dien-7-one 

ketone 2* can under the right conditions3 be virtually quantitative.4 

AuLuguut 1974) 

(,J,) to the C3.2.11 

The overall reaction 

involves (a) a 1,2-vinyl shift to the protonated carbonyl group Q -$, and (b) a 1,2-bridge 

shift and proton loss (4 * z).5'6 

i t 
We report here that when the methyl substituents on one of the carbon-carbon double bonds 

in 1 are replaced by hydrogens, the acid-catalyzed rearrangement leads to a different type of 

product. Treatment of s7 with trifluoroacetic acid (neat, lo-30°, 0.5-2 hr) gave the isomeric 
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[2.2.2] ketone $ instead of the expected [3.2.1] ketones z and/or $.' 

The structure of Q follows from its spectral properties and chemical conversions. The 

vC_D 1705 an-' is identical with that of 2. The pmr spectrum showed two identical allylic 

methyl groups (~1.71, d, 5=1.4 Hz) coupled with two identical vinyl protons (65.69, q, 2=1.4 

Hz), a sharp singlet For the equivalent gem-dimethyl protons (SO.90) and singlets at 61.26 and 

1.31 for the bridgehead methyls at C-l and C-4 respectively. Irradiation of 4 (ether, Pyrex)a 

gave a quantitative yield of isodurene (1,2,3,5_tetramethylbenzene) and dimethylketene, proving 

that the two vinyl protons were no longer adjacent. The only structure consistent with these 

data is Q, or its isomer in which the relative position of the methyl group and proton on each 

carbon-carbon double bond is interchanged. Europium shift data distinguish between these possi- 

bilities in favor of &, and this result is supported by the following mechanistically instruc- 
10 

tive labeling experiments. Location of the label in e-d3 was confirmed by photolysis to 

H+ 

11 

give isodurene-2-CDs which was synthesized independently. The absence of both bridgehead 

methyl signals (61.26, 1.31) in the pmr spectrun of k--d6 proves the label location in that 

CD3 

g--d3 k 
1. LiAlD,, 

( 2. SOClz 

3. LiAlD,, 

product. 
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A possible mechanism for the formation of 6, from 2 consistent with the observed labeling 
5 

results is shown: 
\( 

Migration of the methyl-substituted vinyl bridge is preferred to that of the unsubstituted 

bridge. Similar circunambulatory rearrangements involving the interconversion of [2.2.2] and 

[3.2.1] ions have been described earlier.6 However, the reasons why ions of the [3.2.1] type 

in the above scheme do not collapse to products analogous to,2 is not yet known. Clearly 

methyl groups (and OH groups) in particular locations profoundly affect the outcome of these 

multistep carboniux ion rearrangements. 
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7. Compound 2 was synthesized as follows: 

8. 

9. 

10. 

11. 

MeO,C-C-CC02Me 

(ref 8) 

< 
CuCrO, 

5 Q Quinoline 
, , CO2H 

200-225". 2hr A 
. . . 
111 

CO,H 
- 

0 

2f?- / / co2Me 
ii I cage 

- I 1% KOH in 95% EtOH 
\1 rt, 24 hr 0 90% 

The pmr spectrun (CC14) of 2: ~0.87, 0.90 (3H each, s, gem-dimethyl), 1.32, 1.35 (3H each, 

s, bridgehead methyls at C-l and C-4 respectively), 1.65, 1.72 (3H each, m, methyls at 

C-2 and C-3 respectively), 5.85, 5.90 (1H each, d, J=7Hz, vinyl protons at C-6 and C-5 

respectively); Eu-shift reagent was used to distinguish between protons with similar 

-1 
chemical shifts. Ir vcco 1705 cm . Irradiation of 2 (ether, Pyrex)* gave a nearly quan- 

titative yield of prehnitene (1,2,3,4_tetramethylbenzene), thus proving its structure. 

R. K. Murray, Jr., and H. Hart, Tetrahedron Lett., 4995 (1968). 
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