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The Question of Acenaphthyne- and Benzyne-Participation in Novel 
Transformations of Some Phosphole Ylides 

By J. I. G. CADOGAN,* ROBERT J. SCOTT, and NORMAN H. WILSON 
(Department of Chemistry, University of Edinburgh, West Mains Road, Edinburgh EH9 3 J J)  

SMmmary 1,2,5-Triphenylphosphole reacts with 1-diazo- 
acenaphthen-Bone (1) to give the corresponding 
strained phosphole ylide (4), which, a t  175' in diphenyl 
ether readily gives 7,lO-diphenylfluoranthene (6)  while the 
benzyne-type adduct, 1,4-diphenylnaphthalene, is ob- 
tained from (a) 1,2,5-triphenylphosphole and o-bromo- 
phenol and (b) 1,2,5-triphenylphosphole oxide and HBr. 

WE report further examples1 of the remarkable transforma- 
tions which ylides based on the strained PIv phosphole 
group undergo. 

While triphenylphosphine reacts readily with 1-diazo- 
acenaphthen-2-one (1) to give the phospholazine (2), in the 
expected fashion, 1,2,6-triphenylphosphole (3), being less 
nucleophilic due to ring strain, reacts only above the 

decomposition point (150') in the presence of copper, to give 
the phosphole ylide (4), presumably via capture of the 1,2- 
ketocarbene (5). The latter ylide smoothly decomposes at  
175O in diphenyl ether to give 7,lO-diphenylfluoranthene (6) 
(sax), as shown by comparison with an authentic specimen.* 
An attractive explanation of this reaction is that i t  pro- 
ceeds as a result of relief of ring strain in passing from the 
strained ylide (4) through the strain-free Pv intermediate 
(7) to 1,2,5-triphenylphosphoIe oxide and the hitherto 
undetected 1,2-acenaphthyne (S), which together then 
react via cycloaddition to give 7,1O-diphenylfluoranthene, 
and the expectation of this was the rationale of our experi- 
ment (Scheme 1). This is not supported by successful 
trapping of the elusive aryne by tetraphenylcyclopenta- 
dienone, however, although it should be noted that altema- 
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tive routes via intramolecular rearrangement or bimolecular 
reaction of the ylide (4) would require the ascent of very 
formidable steric barriers. 

protonation of the phosphole oxide to give a charged, 
strained quasiphosphonium intermediate (12) which in this 
case achieves release of strain by elimination of benzyne 
and presumably the phosphorus moiety (13) which, being 
tervalent as well as five membered, is unstrained. 

SCHEME I 

In a related case we attempted to prepare the ylide (9) in 
the expectation that it would decompose to give benzene, in 
contrast to the known failure of the non cyclic betaine (10) 
to do so? On attempting to prepare (9) by reaction at  250” 
of 1,2,5-triphenylphosphole (1 mol) with o-bromophenol 
(1 mol) , following the preparation of p-hydroxyphenyl- 
triphenylphosphonium bromide from triphenylphosphine 
and P-br~mophenol,~ we obtained instead 1,kdiphenyl- 
naphthalene (34%), thus suggesting reaction as in Scheme 2. 

Since hydrobromic acid is evolved in this reaction we also 
tested the possibility that 1,4-diphenylnaphthalene arose 
either entirely or partially from reaction of either triphenyl- 
phosphole or triphenylphosphole oxide (1 1) with HBr. 
Control experiments established that reaction of catalytic 
amounts of HBr with the phosphole oxide at  240” gave 
1,4diphenylnaphthalene (23%). Since no reaction occurred 
in the absence of HBr, and none with the phosphole and HBr, 
then reaction at  least in part, by Scheme 3 is suggested, via 

f Br 

SCHEME 2 

We stress that we are unable, a t  this stage to comment on 
the relative or absolute importance of Schemes 2 and 3 and, 
although models show them to be very unlikely, we are 
unable to discount intramolecular routes, because attempts 
to trap benzyne by added anthracene failed. 
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SCHEME 3 

Finally, we draw attention to the fact that the mechanism 
of the reaction of bromophenols with triphenylph~sphine~ 
is unknown. Our demonstrations of the participation of 
1 , 2-ketocarbene (14) in thermolysis of sodium o-bromo- 
phenoxide suggests that serious consideration should be 
given to the possibility that the former reaction may also 
involve this intermediate (Scheme 2). 
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