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Abstract: Brfluorenylrdene 1 was formed quantrtatrvely when 9-mercaptofluorene 3 
was treated wrth base and exposed to air The rnrtral step was established to be an 
rntermolecular autoxrdatron of sulphrde eon to form the disulphide 6. An 
rntramolecular autoxidation of the dianron 8 derived from 6 was expected to afford 
d 1.2-dithietane derrvatrve 9 whrch elrmrnated sulphur to give brfluorenylidene 1. 

Brfluorenylrdene 1 was known to be a product formed during basrc treatment of 9-bromofluorene 2.’ 

It was proposed that the formatron of 1 from 2 can proceed by two possrble mechanisms: a bimolecular 

displacement as detarled by Bethel? in the reaction of 2 with potassium t-butoxide in t-butanol or a 

carbene formation involvrng tx-elrmrnation as supported by kinetrc studies of reactions of the 4nitrobenzyl 
series ’ These mechanrsms were also suggested In other report? for the formation of bifluorenylidene 

1 from 9-halofluorenes wrthout compelling evidence for either In our attempts to convert 9- 

mercaptofluorene 3 to Its methyl sulfide 4,’ brfluorenylrdene 1 was sometimes isolated as a side product 

in varied amounts This Nould suggest that 1 could in fact be formed by a “dimerization” of 9- 

mercaptofluorene 3 

Treatment of 3 with potassium hydroxide In thoroughly degassed THF for 24 h afforded only trace 

amount of bifluorenylrdene 1 based on TLC analysts. Repeating the reachon with exposure to air, 

nowever, resulted In an almost quantrtatrve yreld of 1 wrthrn 1 h The presence of oxygen thus seemed 

to be responsrble for the formation of 1 in these reactions 

Attempts in carrying out the reactron In the presence of an olefrn (cyclohexene, trans.stilbene) failed 

to give any additron product Brfuorenylrdene 1 was the only product isolated. Thus formation of 1 from 

dimenzatron of a carbene was ruled out The carbene derived from the sulphide ion 5 would require the 

elrmrnation of a sulphrde dramon (S’ ) To our knowledge no such srmrlar reactions have been reported. 

Another reaction was then monrtored qualitatively by TLC and Interrupted after ca. 15 min. A minor 

amount of a thrrd compound !lO%) In additron tc 1 and 3 could be Isolated. Its mass spectrum showed 

a weak molecular Ion at m z 394 wtth the base peak at miz 196 Indicating a facile symmetrical 

fragmentation and the ross of 9H rhrs observation 15 clearly consrstent with the structure of the dtsulphide 



6. mp 168170 C (111 ‘- 169-I 70 C I A manor amount of a fourth compound (3%) was also obtained. in its 

mass spectrum. a molecular eon at m/z 180 was observed as the base peak wrth a ready loss of a CO 

to grve a strong peak at m:z 152 Thus corresponded to fluorenone further confirming that autoxidation 

of 3 and/or 5 had occurred Autoxrdation of organrc sulphide Ions IS well documented.’ Thus dimerization 

of the sulphide ion 5 to afford 6 rn the presence of oxygen IS not surprising. The subsequent conversion 

of 6 to 1 IS. however. of specral interest. 

Many examples of the Wrttrg rearrangement of a thiacyclophane to a ring-contracted cyclophane have 

been reported Although there IS no reported precedence, a novel Wrttig rearrangement of the disulphide 

6 to give 7 followed by an elrmrnatron of HSS mrght lead to the formation of 1. Treating the disulphide 

6 with base in thoroughly degassed THF. however, gave only trace amount of 1 after 24 h. On the other 

hand, a similar reaction wrth exposure to arr resulted rn a quantitative yreld of 1 wrthin 30 min. The above 

results ciearly Indicate that the conversion of 6 to 1 *as unrkely to involve a Wrttig rearrangement but a 

mechanrsm dependent ayarn on the presence of oxygen 

An alternative route IS an ntramolecular autoxrdatron of the two cyclopentadienide anions (1 e. 6) 

derived from 6 to form a carbon-carbon bond Autoxidatron (dimerization) of organrc anrons IS also 

documentea Fcrmat;cn of the cyckc disulpnrde 9 followed by el\minatron of S, would then afford the 

brfluorenyi 1 12Drthretane IS expected to be hrghly strained and its derivatives 10" and several related 

systems’~ have II, ‘act been postulated as unstable Intermediates en route to the corresponding olefins. 

The reratlve InstabIlity of these cyc!rc d~sulphrdes has been attributed to the expected destabilizing 

repulsion between ione pairs of electrons on adjacent sulphur atoms” and to thermochemical factors.“a 

Although our attempt in the rsolatron ot !hr iyciic drsulphrde 9 ‘was unsuccessful, the autoxrdation- 

elrmrnatron sequert::e gorng frc’rn 6 tn 1 vra 9 I$ bel~evn,:! tc be the reaction mechanism Involved. 
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