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Summary. 8,9-Dioxabicyslo 5.2.1 decane (5) 
[ 1 and its 2,6-dibromo derivative have 

been prepared by reduction end brominolysis respectively of the organomercurial 

obtained regiospecifically from mercury(I1) trifluoroacetate, l,+cyclooctadiene 

and hydrogen peroxide. 

In their biosynthesis from polyunsaturated fatty acids, prostaglandins, throm- 

home, and prostacyclin are all believed to arise from prostaglandin endoperoxides 

[ 
1; eg. R' = c&RCH(OH)C~H,,, R2 = CH2CH%H(CH ) CO H by transformations that 

23 2 1 . 
uwolve cleaving the peroxide bond of the 2,3-dioxabicyclo 2.2.1 heptene 

1 c 1 
nucleus. 

1 2 3 4 5 

Considerable effort has therefore been directed towards preparing the parent bicyclic 

peroxide (1; R' = R2 = H) to enable the peroxide chemistry associated with prosta- 

glandin biosynthesis to be put on a fixm basis. Preliminaryreportaofthree 

independent and different syntheses have recently appeared, 2-4 and an investigation 

of the compound~s characteristic reactions is already well underwsy.5 
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2,j-Dioxabicyclo 2.2.1 heptanc has bridgehead hydrogen8 and is strained, 
c 1 oontaining both a l,P-dioxacyclopentsne ring and a 1,2-dioxacyclohexsne ring. To 

identify which of these features, if any, is vital for.the chemical behaviour found 

in prostaglsndin endoporoxides it is desirable to study the reactivity of other 

saturated bicyclic peroxides. However such compounds are rare and, with the 

exception of dihydrcascaridole (2; R' = iPr, R2 = Me)6, have only recently been 

prepared. Three substituted 2,j-dioxabicyclo 
Cl 
2.2.1 heptanes have been character- 

ised, 7'a but as far as other bicyclic systems go, only 2 (R' = R2 = H)', 3", 

l-d 4 
10 

have been reported. We now describe the synthesis of a fifth system, 

namely 8,9-dioxabicyclo 5.2.1 
II I 

decsne (5), which has the novel feature of 

containing a strain-free 1,2-dloxacyclopentane ring. 

Compound 5 was the only peroxide obtained when the peroxymercuration lo of 

l,+cyclooctadiene 11 was carried out in dichlcrcmethane at 0 'C and the resultant 

mercurial was reduced in situ with alkaline sodium borchydride. -- 

X = 02CCF 
3 

6 

HxRb 

EaBH 

OH 4-* o/o a 

5 

Chromatography on silica gel using a mixture of pentane (2 parts) and dichloromethane 

(1 part) as eluant 
12 

afforded white crystals of pure 5, m.p. 63 - 64'~ in 1s yield. 

Correct C and H analyses and a satisfactory low resolution mass spectrum were 

obtained and the structure was identified unambiguously from NMR spectra; 'H-m 

(CC14,TNS):S= 1.30 - 2.15 (m, IOH), 2.35 (dt, JaB = 12.0 Hz, Jpx = 2.5 Hz, HA), 

2.79 (dt, JBx = 9.7 Hz, Hg), 4,37 (m, %); 13C-~ (CDc13, TMS): s= 77.61, 45.18, 

33.12, 26.14, 25.13. The 5-line I3 C-NMR spectrum is particularly diagnostic and the 

chemical shifts of the bridgehead carbons (77.61) and methylene bridge carbon 

(45.18) are similar to those for corresponding csrbons in 2,j-dioxabicyclo 
[ 1 2.2.1 

heptanej and cis-I,&dimethyl-2,j-dioxacyclopentane 13 . - 
Information concerning the conformation of the dioxacyclopentane ring is 

available by first order analysis of the double triplets obtained in the 'H-NMR 

spectrum for the mcthylene bridge protons HA and HD. Prom the Karplus relationship, 

the vicinal coupling constants JU = 2.5 Hz and JBx = 9.7 Hz indicate that the 

5_membered ring is approximately planar and hence is essentially strain-free. 

This contrasts with the situation in compound 1. 
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The structure of the intermediate peroxymercuridl (6) was confirmed by brominol- 

ysie which in dichloromethene afforded a mixture of diastereoisomeric 2,6-dibromo- 

8,+dioxabicyclo 5.2.1 decanes (7). 
[ 1 

/ 0 
The molecular weight 

spectrometry and the 

troscopy. 

!I?he absence of 

H202 3 

Hg(02CCFJ)2 

KBr 
* 

&2 0 

9 

Br 

0 
?3 

# 
Br 7 

end the presence of two bromine atoms were established by mass 

stereoisomeric composition was determined by '3C-m spec- 

isomeric dioxabicyclodecenes 3 end 4 in the crude reduction 

pmduct 14 was indicated by TLC 15 and confirmed by 13 C-NMR spectroscopy. Thus the 

peroxymercuration of 1,4-cyclooctadiene, like that of 1,5-cyclooctadiene 
10 , is 

regiospecific. Of the products that could be formed, the one preferred for each 

cyclooctadiene is that with the highest symmetry and greatest separation of mercury 

substjtuents. 

&% / 0 +=W$+H202 + +H@2+HX 
S 

a 

0 

+2Hx 

- 

gx 

- 
0 +=gX2+H202 + +w2+m * 

- 

Since the mercury salt of a strong acid (X = 02CCFj) is involved this may be a con- 

sequence of overall thermodynamic control. If kinetic factors play a part then the 

homoallylic position is the favoured site for attack by hydrogen peroxide in the 

first stage of the reaction with l,&cyclooctadiene. It should be noted that this 

orientation of addition also places the mercury substituent in the same position, 

relative to the second double bond, es that in the hydropero~ercurid from 1,5- 

oyclooctediene and this may also be important. 
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