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A new adduct was isolated from the reaction of borane-dimethyl-sulfide complex and conjugate bases 
of spirophosphorane prepared from benzilic acid. In solution, it exists as equilibrium between a 
spirophosphorane and a tetracoordinated phosphorus compound bearing a phosphorus-boron bond. 

It is known that phosphoranes prepared from diethanolamines and tetraethylene- 
tetramines react with borane. Adducts have been isolated where complexations 
take place on phosphorus and nitrogen atoms. Nevertheless, in all cases 
phosphorus pentacoordinance is not kept and tetracoordinated phosphorus 
compounds are We report here the isolation of an adduct between a 
spirophosphorane prepared from benzilic acid and the borane-dimethylsulfide 
complex. 

A few years ago, we demonstrated that spriophosphorane 1 reacts, at room 
temperature, with bases like pyridine or triethylamine, according to Equation 
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Conjugated bases l', 1 show interesting nucleophilic properties towards 
various ele~trophiles.~ Reacting with borane, they can lead to a spirophosphorane 
with a P-B bond. 

In fact, the phosphorane 1, dissolved in THF, reacts easily with the borane- 
dimethylsulfide complex, in presence of triethylamine. A powder was obtained 
whose elemental analysis and mass spectrum (desorption under ionisation) are 
consistent with formulae 2 or 3 (Equation (2)). The "B NMR spectrum (CH2C12, 
25.71 Mhz, 'H decoupled) shows a doublet at 6 = -35.6 (Reference BF3, Et20), 
corresponding to a tetracoordinated boron compound with a P-B bond 
( lJB-p = 130 Hz) . 

In 31P NMR spectroscopy (CH2C12, 32,44 Mhz, Reference H3P04) a broad 
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signal is observed at 6 = 35. This parameter allows us to discard the presence of 
only the pentacoordinated compound 2 or the tetracoordinated derivative 3. 
Effectively, the a-hydroxyacid spirophosphoranes show signals at higher fields 
(d31P = -35).4a*b On the other hand, the adduct 5, homologous of 3 presents a 
singlet at 6 = 117. It was prepared via the reaction 3.5 

Thus, the more likely situation is an equilibrium between compounds 2 and 3 
(Equation (2)). This interpretation is supported by the IR spectrum (nujol, CaF,) 
which exhibits two vh0 absorption bands at 1730cm-’ (Y-~ of the ring part) 
and 1620 cm-’ ( Y - ~  of the carboxylate anion). The I3C NMR spectrum (CDC13, 
20,lMHz) does not allow to observe any signal for the O=C atoms. This 
phenomenum is connected to the fast (towards the NMR time) exchange between 
2 and 3 species. We must remark that in 31PNMR spectroscopy the singlet 
position does not vary at low temperatures. A similar fact was observed with the 
equilibrium 1, the chemical shift varying only by 10 ppm in the temperature range 
from -20°C to -6OoC2. 

In conclusion, a new adduct between organophosphorus compound and borane 
was isolated. Its originality among the numerous compounds with a P-B bond, 
consists in the coordination isomerism P’”eP“. To our knowledge no P-B 
adduct of this type has yet been published. 

f ; s 31 P =  128 (5) - 5 :531P= 117 
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