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We have racontly reported the reaction between stable 

phosphoranes, I, and carboxylic acid anhydrides to give 

diketo phomphoranw II, 

COA 
PhJP = CJKOA + (RCO)RO - PhjP I C< 

COR 
+ RCO2H 

I II 

Ihm corresponding reaction with phthalic anhydride leads 

to tha product of the normal Yfttig reaction III, 

dHCOA III 

and -Me. 

This reaction wocoods readily in the absence of a solvant, 

the stereochemistry of the product depending on the nature of A, 

am shown in Table 1. 
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TABLE 1 

The ratio of CIS to TRAM olefin in the reaction of 

z PCHCOA with phthalic anhydride 

%CIS %TRANS I P.(a) q,&O+) 51"' S(d) 

IIIa -NR2 60 -0 8.8 > 0.62 "200 - 

IIIb -one 60 -0 10.27 0.62 - - 

IIIC -0Rt 60 -0 10.27 0.62 8.1 2.0 

IIId -Ph 12 50 9.27 0.59 6.8 1.76 

1110 -He -0 64 9.67 0.54 8.5 2.9 

(a) Ionisation potentials of CR3COA compoundsa. 

(b) n-Electron charge density' on the oxygen atom of RCOA. 

(c) Association constants', K,,, for the equilibria between 

CH3COA and PhOH in Ccl4 at 25*. 

(d) Association constants', I$, for the equilibria between 

CH3C0A and EtOR in Ccl4 at 20°. 

The isomers were recognised by differences in their p.m.=. 

and i.r. spnetra, produced by the perturbation of the Ii 
4 

proton 

in the aromatic ring, probably caused by the carbonyl group, via., 

1 

0. / 'C 
i 
A 



This interaction leads to CL decrease in T value of the 

p.m.r. spectrum of between 0.9 and 1.3 ppm. with respect to 

the other 3 aromatic protons and the 4 equivalent protons 

of the trans isomer, prepared by independent routes. 

The cis-isomer is converted to the trans-isomer on U.V. 

irradiation and both isomers give the indanedione on treatment 

with sodium q ethoxide, 

The specific formation of the cis isomer III a-c and the 

preferential formation of III d, is probably due to the 

interaction of the group -COA with either the aromatic ring, 

which is an electron acceptor owing to the -CO groups,or to the 

proton. We find however that the tendency to form the cis- - 

compound, i.e. A = RSN P RO> Ph>> Me is quite different from the 

order of the association constants for hydrogen bonding, 

i.e. RSN>> Me>> EtO> Ph. and the order of the ionisation 

potential of CIi3COA, i.e. RRN>Ph> Me> OEt. The ratio CIS/TRANS 

decreases with electron release 

RRN>>RO>Ph>> Me as shown e.g. 

the carbonyl oxygen atom p1~(0). 

to the CO x-orbital, i.e. 

by the 51 -electron density on 
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The Vittig reaction probably proceeda through L cyclic 

transition etato (Structure V) which thus foroee the group 

-CoA into a plane parallel to the benzene ring. 
\I/ 

o/p+ 

V 

In this configuration the lone pair (n) 

oxygen, which are umed in complex formation, 

with the a.ystem, but the pIc electrons (of A 

electron* of 

cannot interact 

and C-0) can 

interact strongly with the electron deficient aromatic system. 

Th& x+n' interaction is not normally observed with l ystem# of 

this kind since the RCOA group forms n-n* 
I: 

cr n-+ 0 complexes 

preferentially. 

We wish to thank Dr. E.A.C. Lucken for the interpretation 

of the N.U.R. spectra, Dr. G. Klopman with whom mevera helpful 

discussiona were held, and Ur. F. Devitt for technical assistance. 
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