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Suumaq. Singlet oxygenation of cyclooctene eves 2-cyclooctenyl hyclropercx-Y5e 

which afzords isomeric 2, &-l0-dibroso-8,9-dioxabicyclo~.2.1]deoanes on treatient 

with mercury(I1) trifluoroaoetate then bromine , and yields cis-lo-bromo-8,9- - 

dioxabicyclo[5.2.gdecane on treatment with bromine then silver trifluoroaoetate. 

Recently we described the preparation of 8,9-dioxabicycloD.2.1)decane (1) by 

the peroxymerouration and reduction of 1,4-cyclooctsdiene.' 
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.lhis bicyclic peroxide is of interest because it is the first isolated homologue of 

the 2,3-dioxabicyclop.2.gheptane nucleus of prvstaglandin endoperoxides to contain 

the novel feature of a strain-free 1,2-dioxacyclopentane ring. We now wish to 

report two new methods for generating the 8,9-dioxabicycloc5.2.gdecane system that 

both employ the more readily available starting material cyolooctene. Each route 

involves three simple reactions and affords a product that has the new feature of 

containing a bromine substituent on the methylene bridge, thereby providing a 

potential capability for structural elaboration at this position. 

The first step in each method is the conversion of cyclooctene into 
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2-cyclooctenyl hydroperoxide (2). This has been achieved previously by autoxidation, 

but a mixture of products was obtained.2 We have found that tetraphenylporphine- 

sensitized photooxygenation of cyclooctene in dichloromethane for gh followed by 

flash chromatography3 on silica gel affords en analytically pure product in a yield 

of about 10$.4 J 

TFJP 
. 

hv 

Treatment of 2 with mercury(I1) trifluoroacetate in dichlommethane at O'C, 

followed by bromodemercuration in situ yielded a mixture containing two peroxidic 

products (TLC). Isolation by preparative EPLC afforded, in order of elution, the 

a-2, a-lo-dibromo-8,9-dioxabicyclo[!j.2.1] 3ecane 3 (0.6; m.p. 66’C) and 

a-2, &-lo-dibromo-8,9-dioxabicyclo[5.2.1] feoene 4 (2.746; m.p. 77'C), which 
were identified by a combination of elemental analysis, mass spectrometry, and 'H and 

proton-decoupled 13C NMR spectroscopy.5 

(i) Hg(C$CF3)2 

- (ii) Br2 
+ 

!l!he stereochemical assignments for 3 and 4 are based on their 
1 
H NMR spectra.5 In 

particular the observation for both isomers that the coupling constants JBm and Jsn 

are small (1-3~~) rules out a trens-arrangement for the bromine at the lo-position.' r 
It appears that allylic mercurationc to give 2-trifluorcaoetoxymercurio-j- 

cyclooctenyl bydroperoxide (6), presumably as a mixture of &- and trsns-isomers, 

is preferred to the disfavoured7 5-ecyclization that would afford lo-trifluoro- 

acetozymercurio-8,9-dioxabicyclo c5.2.13 decsne (5). Mercury salt-induced 5-E- 
oyclization then provides 

Bicyclic peroxides with a 

mercuration and/or in the 

product. 

the orgsnomercury precursor (7) of compounds 3 and 4. 
trans-lo-substituent could be formed in the cyclopercxy- 

bromodemercuration, but none were detected in the final 
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Alternatively, treatment of 2 with bromine in dichloromethane at O°C yielded 

a mixture of diastereoisomeric 2,Fdibromocyclooctyl hydroperoxides (8), in the 

ratio of about 2:l as judged from the intensity of the '5c RMR signals (a 86.41 and 

82.12) assigned to the carbons bearing the HO0 Group. Ring closure with silver 

trifluoroacetate8'g gave, after isolation by preparative RPLC, 4.5$ of cis-lo-bmmo- - 
8,9-dioxabicyclo c5.2.17 a ecane (9) as a colourless viscous oil that slowly crystallised 
at O°C.'o 

8 
9 

The &-arrangement of the bromine substituek: and the peroxide bridge in 9 

is assumed on the basis of m-bromination and then inversion of configuration 

in the dioxabicyclisation.' Overlap of the Gr end bridgehead g signals in the 

100 MEz 'H RMR spectrum prevented a determination of the vicinal coupling constant 

that would confirm this stereochemistry. 

Roth reaction sequences employed in these new routes to 8,9-dioxabicyclo- 

Loxe,7,.s.6 l1 

5.2.1 decane derivatives could conceivably give rise also to formation of bioyclic 
f These were not detected but they would not be expeoted to survive 

the conditions under which our products were isolated. 

Of the two routes reported here, the sequence of singlet owgenation, 

bromination, and silver salt-induced dioxabicyclisation is probably the more valuable 

since it proceeds stereospecifically snd introduces only one bromine substituent. 

Furthermore the silver salt-assisted cyclization has previously proved successful 

in the preparation of sensitive peroxides such as dioxetanes 11 and 2,5-dioxabicyclo- 

p.2.g heptsne.g We are therefore investigating the generality of this methoa 

for converting cycloalkenes into dioxabicyclo@2.~alksnes containing a bromo- 

methylene bridge. 

We thank the S.R.C. for financial support end Dr. A.G. Loudon for carrying 

the accurate mass measurement on compound 9. 
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