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The existence of stable three and five-membered ring halonium ions, 

in antimony pentafluoride-sulfur dioxide solution at -60°, was recently 

demonstrated by n.m.r. spectroscopy (2, 3, 4). We now wish to report about 

a four-membered ring halonium ion which may appear as intermediate in the 

addition of bromine to 3.4-bensotricyclo[4.2.1.02s 5 ]nona-3.7-diene (benso- 

cyclobutenonorbornene). 

endo_3.4-Benzotricyclo[4.2.1.02*5 ]nona-3.7-dleae 4 (5) gave with bro- 

mine, in dichloromethane solution, as main products (91k), a mixture of 

S3.F 9_~-7-eado_dlbr~~~3.Ic-bensotricyclo~4.2.1.02~5]nana-5ene 2, 

m. p. 108' and 16.3 4_~~7-~dibr~~~_3.Ic-bensotricyclo [4.2.1.02*5] 

nona-3-ene 2, 0. p. 76'. Solvolytic addition of bromine in acetic acid led 

to 9-s-bromo-7-exe-acetoxy derivative 2, m. p. 122'. - 
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The e isomer 2 (6) gave, under the ssme conditions, a single dl- 

bromo wund, namely trans-7.8-dibromo-~3.4-bensotricyclo[4.2.1.02*5] 

nona-3-.ne, 0, mop. 84O. 

The dibromo derivative p is a product of normal, trans addition, 

resulting probably from the bromonium ion 2. The open ion 9 with localized 

charge should not be favoured by the nonpolar eolvent. An effective lnter- 

vention of the nonclassical Ion 2 may be excluded since we did not find 

the corresponding products, namely those resulting from m attack of Br- 

at the 1 and 8 positions. 

7 8 9 

The formation of 2 and 3, during the addition of bromine to the 

a olefin a, Involves a rearrangement of the skeleton. In order to ex- 

plain this result we must admit that the Initial ion &g (or &.Q rearran- 

ges to the nonclassical ion g. This Intermediate aocounts for the di- 

bromo-derivative 2 as well as for the solvolytlo addition product f. 

As in the previous case, the open ion &A Is probably unfavoured by 

the nonpolar properties of the medium. The absence of the trans-7.8-di- 

bromo-derivative, 9, among the reaction products could be due to the 
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field of the phenyl 'iikleatron ayatear rhloh prevents the m attaok by 

the bromide Ion of the intemediateo &g (or &I. 

However, the nonala88loal ion & oannot explain the formatian of the 

dibromo eompormd 2. One pomibllity rhioh oannot be rulad oat off-h&M i8 

the eplmmlsatioa of 3 to Q. We oheekad thi8 WthesSm and found that 

such a transformation a098 not aatualu take plaoe In our reaetim oondl- 

tioas. 

The formation of the dibramo derivative 0 u the m&In react&m pro- 

duet acm be explained if we admit the lnterwntia of the fo-bored 

zing broroaium Ian & The latter 8hoold ro8ult by 8-w the ele6tron 

deflcrit at the 7-positive oeatro of the ion g with the muh8red l lootrom 

of the rearby bromine ata. Tho braonirr iorr N oan k l ttaaked by Br- 

onQ from-, effordingthusthe produet& 

13 ?4. 

An opsr ion J2 is probably mfmurod, a8 in the provicw oaae, by 

the nonpolar propertIe of the realm. 

Bromnlum lone of g-tm should poree118 8a Internedfate &ability 

bstroen the three- and the five-membered ring -8 (2, 4). In our oaa. 

the fornation of a four-membered ring bromorlum ion wa8 favourod w the 
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ri@dlty of the raleoular q&em. 

I.r.r. epectra cud elemental oalyeee of the reaction product8 were 

oomeietent with the amigned etructores. 
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