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SUMMARY 

The thermal decomposition of Ph,POPh and Ph,SbOR [R=CHs ; (CH,),- 
CH ; Ph] has been investigated. 

The decomposition of tetraphenylphenoxyphosphorane gives triphenylphos- 
phine, phenol and other products resulting from the condensation of the intermediate 
dehydrobenzene. Alkoxy derivatives of tetraphenylantimony decompose to give tri- 
phenylstibine, aldehyde or ketone and benzene. The reaction is accompanied by the 
formation of simple ethers which is a basic characteristic of the behaviour of tetra- 
phenylphenoxyantimony. 

Briles and McEwen’ have recently described the preparation of tetraphenyl- 
methoxyantimony through the use of the reaction: 

Ph,SbBr+CH,ONa - Ph,SbOCH,+NaBr (1) 

as well as by the reaction of pentaphenylantimony (PPA) with alcohol: 

Ph,Sb+CH,OH - Ph,SbOCH,+C,H6 (2) 

Descriptions of the syntheses of a series of higher alkoxy derivatives have also 
been given’, but these materials have been characterized only by elemental analysis. 

In this study we have prepared tetraphenylphenoxyphosphorane and tetra- 
phenylphenoxyantimony by the reaction : 

Ph,E + PhOH - Ph,EOC,H, +C,H, (3) 

where E=P, Sb, although the preparation of tetraphenylphenoxyphosphorane has 
been described by us previously3. These compounds are derivatives of pentavalent 
phosphorus and antimony and for this reason it would be interesting to study their 
thermal decomposition and to compare their behaviour with that of pentaphenyl- 
phosphorane4 and of pentaphenylantimony5 under the same conditions. 

Thermal degradation of tetraphenylphenoxyphosphorane was studied at 200 
over a time interval of 3 h. The reaction products were found to be triphenylphosphine 
(82%), phenol (84O/,), diphenyl ether (15%) and a resinous deposit. 

These products may be explained on the basis of an ortho-proton attack on 
one of the phenyl groups forming phenol and dehydrobenzene: 
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m-p_ 132’ (as shown by mixed mehing point determinations). The final residue (0.55 
g) after distillation in uacuo was treated with alcohol saturated with hydrogen chloride 
and gave tetraphenylantimony chloride (0.46 g), m.p. 202”. When this material is 
taken into account it follows that only 68% of the initial reagent underwent reaction. 
After separating the chloride, phenol (0.02 g) was steam-distilled off and identified 
as the 2,4,6_tribromophenol (0.07 g). 

B. Using exactly the same conditions as above, tetraphenylphenoxyantimony 
(5.0 g, 0.0095 mole) was again decomposed thermally. Diphenyl ether (1.04 g) and 
benzene (0.08 g) were again analysed chromatographically, and removal of the con- 
tents of the reaction tube at reduced pressure (140-160”; 3 mm) again resulted in tri- 
phenylantimony (2.17 g, 64%) b - g em isolated. The residue was again distilled in VUCL~O 
and treated with alcohol saturated with hydrogen chloride forming 1.50 g of tetra- 
phenylantimony chloride corresponding to 1.69 g; (34%) of unreacted starting ma- 
terial_ 

Thermal decomposition of tetraphenylmethoxyantimony 
Treatment of pentaphenylantimonyl with alcohol gave tetraphenylmethoxy- 

antimony (petr. ether), m-p. 132”. This latter materiaI(3.18 g, 0.0069 mole) was heated 
at 200” in G~CUO for 1 h in the special ampoule described above. The liquid products 
of the reaction consisting of benzene (0.47 g, 87 7,;) and anisole (0.09 g, 12 “/), condensed 
in the bulb of the side-arm and were analyzed chromatographically. The remaining 
products were removed at reduced pressure (1400, 3 mm) giving triphenylstibene 
(2.39 g), 95%, m-p. 53”, as shown by mixed melting point. 

The IR spectrum of the resinous residue (0.25 g) exhibited absorption maxima 
at 1802, 1738 cm-‘, characteristic of the carbonyl group. 

Formaldehyde was analyzed both qualitatively and quantitatively (0.02 g, 7%) 
by the hydroxylamine method. 

Thermal decomposition of tetraphenylisopropoxyantimony 
Tetraphenylisopropoxyantimony (1.7 g, 0.0036 mole) was heated to 150-160 

for 1 h in an evacuated tube similar to that previously described_ The liquid products 
of the reaction, benzene (0.24 g, 85%) and acetone (0.16 g, 78%), condensed in the 
side-arm bulb and were analysed chromatographicahy. The solid products of the 
reaction were removed at reduced pressure ( 140°, 3 mm) yielding triphenylantimony 
(1.23 g), 98x, m.p. 53” (as determined by mixed melting point). The IR spectrum of 
the resinous residue(0_06 g) exhibited absorption maxima at 1672,1738 cm-‘, charac- 
teristic of the carbonyl group. 
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