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Ring Expansion of 9- Substituted 9-Phosphafluorenes to 
9,lO-Dihydro - 9 - phosphaphenanthrene 9 - Oxides 

By (MISS) E. M. RICHARDS and J. C. TEBBY* 
(Chemistuy Department, North Staffordshire College of Technology, Stoke-on-Trent, Staffoordshire) 

RECENTLY it was shown1 that triarylphosphines 
react with phenylacetylene and water in boiling 
diethylene glycol to give the phosphine oxide 
(I; R = Ph). The corresponding reaction using 
methyl propiolate in place of phenylacetylene 
occurs under much milder conditions (ether a t  
room temperature) and in an almost quantitative 
yield to give the corresponding compound (I; 
R = CO,Me, Ar = Ph). 

Ar,P(O)CHArCH,R (I) 

In order to achieve a ring expansion of a 9- 
phosphafluorene to a 9-phosphaphenanthrene, use 
was made of the 1,2-aryl shift in the above re- 
actions. 9-Methyl-9-phosphafluorene,2 methyl pro- 
piolate, and water in tetrahydrofuran gave a 
product, m.p. 145-148", which has been shown 
to be 9-methyl-10-methoxycarbonylmethyl-9,lO- 
dihydro-9-phosphaphenanthrene 9-oxide (I1 ; R = 
Me). Two alternative structures were considered, 
the 9-phosphafluorene oxide (111) which would 
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biphenylphosphine oxide (IV) which would result 
from ring opening. 

The n.m.r. spectrum showed resonances at r 1.76- 
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