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Acid treatment of cis-bicyclo[lO. lO.O]docos-1(12)-ene (Ib) affords bicyclo[lO. lO.O]docos- 
1-ene (u) as the sole product. Contrary to a previous report, [lo. lO]betweenanene (IIb) is not 
produced under acidic conditions. Attempts to convert cycloalkylidenecycloalkanes and Spiro 
systems to fused ring alkenes by acid treatment were also unsuccessful. 

We recently described a remarkable acid-catalyzed isomerization of bicyclic alkenes Ia and 

Ib to the betweenanenes IIa and IIb. ’ This finding suggested that certain larger ring betweenan- 

enes might possess unusual stability relative to double bond isomers and might thus be derivable 

from readily available bicyclic compounds via equilibrating processes. In this report we de- 

scribe several attempts at implementation of this strategy which led us to question the validity 

of the reported isomerization. 

Ia, a=lO, b=8 

Ib, a;&10 

II 

Initially we hoped to convert cycloalkylidenecycloalkanes V;, to betweenanenes II by the re- 

arrangement sequence A-B-C. 
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Cycloundecylidenecycloundecane (!, 

promoted coupling of cycloundecanone. ’ 

No. 49 

mp 800), was readily prepared (97% yield) via titanium 

Treatment with sulfuric acid in acetic acid-benzene’ or, 

and better, methanesulfonic acid in acetic acid afforded an 85:15 mixture of isomerized olefins 2 

$ The fused ring alkenes Ib and IIb were totally absent from the reaction mixture. 
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a) H.#04, HOAc, C&H, b) CH,SO,H, HOAc 

Since the first ring expansion step (A -B) in the above rearrangement scheme seemed to be 

unfavorable, we examined a variation whereby the epoxide derivative i4 of olefin i was subjected 

to BF,-promoted rearrangement’ giving the Spiro ketone 2 in high yield. The methanesulfonate 

derivative 7, of the derived alcohol 2 yielded a 60:40 mixture of olefins 2 and 2 upon heating in 

acetic acid. Once again, none of the fused ring olefins Ib or IIb could be detected. 

5(69%) + 

5, R=H ?_, R=CH,SO, 

2) CH,SO,Cl 
C,HJ 

i(496) 

These findings suggested that the ring expansion BCC might also be unfavorable. We 

therefore examined an alternative approach employing olefin 1. prepared from cyclododecanone 

(i) through alkylation with lo-undecenyl bromide, ozonolysis and titanium-induced cyclization. 

Surprisingly acid treatment, as above, effected no change on olefin 1,1, even after prolonged re- 

action time. Again, not a trace of olefin Ib or IIb could be detected by gas chromatography. 
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a) LiN(i_Pr),, DME; Br(CH,),CH=CH, b) 0,, CH,Cl,; Me,S 

c) TiCIS, Zn(Cu), DME 

The apparent acid stability of olefin 1,1 cast serious doubt on the validity of our assumption 

regarding the unusual stability of betweenanene IIb and prompted a reexamination of the exper- 

imental basis for that conclusion. To that end olefin Ib was treated with sulfuric acid in ben- 

zene-acetic acid or, better, methanesulfonic acid in acetic acid whereupon smooth isomeriza- 

tion was observed leading not to [lo. lO]betweenanene, as originally reported, but to the trisub- 

stituted alkene &t. The gas chromatogram of the reaction mixture showed not a trace of [lo. lo]- 

betweenanene (IIb).’ Furthermore, exposure of authentic [lo. lO]betweenanene (IIb) to acid failed 

to produce Ib, 1,1, or any related isomer. Instead, we observed slow decomposition to numer- 

ous products having distinctly shorter g. c. retention times. 

In light of the experiments described above we must conclude that the reported acid isoy- 

erization of I to II1 is in error. Photoisomerization, however, proceeds readily (II/I > 10). 

The apparent preference for tri vs tetrasubstituted double bonds in these systems (e. g. ?_ 

over k and 1,1 over Ib) stands in sharp contrast to acyclic and smaller ring olefins where tetra- 

substitution is generally highly favored. For example, octalin 1,2” isomerizes readily to the 

tetrasubstituted isomer 1,3” in methanesulfonic acid-acetic acid (l3/1,2- 7 ). The anomaly ap- 

pears to be associated with the ring size” and may well arise from steric effects. 
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