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THE REACTION OF DIPHENYLPHOSPHINE OXIDE WITH ACHETIC ANHYDRIDE
IN THE PREZSENCZ OF PYRIDINE

Saburo INOKAWA, Yutaka TANAKA, Hiroshil YOSHIDA, and Tsuyoshl OGATA
Department of Synthetic Chemistry, Faculty of Engineering
Shizuoka University, Johoku, Hamamstsu 430, Japan

A new method for the formation of the phosphorus-phosphorus bond
was discovered, that is, the reaction of diphenylphosphine oxide and
acetic anhydride in the presence of pyridine gfforded tetraphenyldi-
phosphine monoxide in a good yield.

It was statedl) that the reaction of diphenylphosphine oxide Q;) with acetic
anhydride at 100°C 1ed to 1,2-bis(diphenylphosphinyl)ethanol QEE).
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This paper will describe that the product obtained in the presence of pyridine
at room temperature was mainly tetraphenyldiphosphine monoxide (EE}).

A solution of 5.0 g (0.0025 mol) of Iend 10 g (0.01 mol) of acetic anhydride
in 25 ml of pyridine was left to stand for 3 days at room temperature under nitrogen
to give crystalline precipitates (3.1 g, 65% yield) of III end the successive crops
(0.9 g, 19% yleld) were obtained from the filtrate of the reaction mixture. The
product was identified as ;;;hby elementsl analysis, the IR spectrum, and properties
in agreement with those reported.z) Repetition of recrystallization of £££ from
toluene gave needles of tetraphenyldiphosphine dioxide (5!) by air-oxidation. The
structure was identified as ;X by elemental anglysis and the IR spectrum in agreement
with that reported.B)

The PMR spectrum of the reaction mixture chenged with the reaction time; ot the
beginning of the reaction, the absorption of P-H proton and Aczo protons sppeared as
& doublet (2 5.75, JP,H 439 Hz) and a singlet (Z 7.86), respectively, and after 24
hours, the absorption of P-H proton disappeared and the absorption of A020 protons
decreased, while the absorption of methyl protons of pyridine-acetic acid salt (}Q
appeared as a singlet (¢ 7.93). The PMR spectrum of solution of diphenylphosrhinous
chloride and sodium acetate in pyridine showed the absorption of methyl protons of
acetoxydiphenylphosphine (X;)n) (T 7.96, Jp.E 1.2 Hz, doublet) and the smell ab-
sorption of sodium zcetate (2 7.59, singlets. On the sddition of £~1n the solution,
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the absorption of methyl protons of za disappeared lmmediately and the absorption of
methyl protons V appeared.

The reaction mey proceed by the initisl formation of Xg'which then reacts
further with‘ébto yield 555 as follows.

Q pyridine
Ph,PH + Ac,0 > EthPOAc) + pyridine-AcOH
slow
I L4
pyridine 0
CPh,POAc] + Ph2PH oot > thp-bpnz + pyridine-AcCH

u

Further experimental works are in progress snd the results will be described
in the forthcoming paper.
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