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The nature of the atom, X, directly attached to the phos-
phorus in a trivalent phosphorus compound, (C=X),P, and the
steric requirements of the carbon atom, C, once removed from
the phosphorus, determine whether the 131 adduct whioh is
formed in the reaction with a given polycarbonyl compound has
pentavalent phosphorus. Thus, the adducts I2 and IV3 made from
the reaction of trimethyl phosphite with phenanthrenequinone
and with diphenylpropanetrione, respectively, were 2,2,2-tri-

methoxy~1,3,2-dioxaphospholenes; however, the corresponding

adducts, VIII)'b and Ix“, made from trisdimethylaminophosphine

were open dipolar ions, in the orystalline state and in solu-
tions, When two of the nitrogens in the aminophosphines were
held together by means of a five-membered ring, cyclic spiro-
aminooxyphosphoranes, X and XI, XII and XIII, or XIV, were pro-~
duced in the reactions with polycarbonyl oonpoundqs. Spiropenta
oxyphosphoranes, V=VII, were obtained from methyl ethylenephos-
phiteuand from other 5= and 6~membered oyclic phosphiteaé.

Structures I-XIV were based on 31? nar and infrared spectra.
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The X-ray aaalysis of a dioxaphospholene, I, disclosed a tri-
gonal bipyramidal structure in the crystal, with the ring in an
aplcal-equatorial plane?. Dioxaphospholenes were made also from
rhosphonite and phosphinite esters and from trlphenylphosphinea.
Struotures Il and III were proposed independently by two other
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groups of ilnvestigators . Acyolic oxyphosphoranes are known .
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This Communication shows that both forms, the dipolar ion
XVA and the oyclic phosphorane XVB, of the same adduct can be
isolated in crystalline form, The two forms exist as an equi-
librium mixture in solution. Certain solvents favor the cyclie
form XVB, while others favor the dipolar ion XVA, In solvents
that favor the ion XVA, the value of thu 31p nur shift varies
greatly with concentration. Perhaps this is due to different
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geometry or to different state of aggregation of XVA as a funo~
tion of solvent and concentration. The P-nmr data for this sys~
tem, and for the related structures I-XIV, are given in Figure 1.
Other values of the shift of the benzil-adduct XV were: +19.0,
+15.1 and +13.1 ppm in 2M, 1.5M and 1,0M CHyCl, solutions, re-
spectively; +29.9 ppm in 1M benzene; +30.2 ppm in 0,8M hexane,
without much change with concentration.

The P-nmr data suggest that a particular value of the shift
of the benzil-adduct XV reflects the position of the equilib-
rium between the phosphorane XVE (positive shift) and the ion
XVA (negative shift; cf. VIII and IX). The equilibrium must be
rapid in the time scale of the nmr, since only one signal was
observed at 20°, The 1% nmr spectrum of XV in CDCly had one
doublet at 7 ?7.33, Jygp = 10.7 ops.

The IR-spectrum of hexane solutions prepared from the ion
XVA or from the phosphorane XVB showed the expectedz band at
6.05u due to C==C, Methylene chloride solutions made from XVA
or from XVB showed the bands due to both types of structures,
Dipolar ions give a strong band at 6.60u due to the enolateu.

Crystalline, rather stable phosphoranes, XVI-XVIII, were
made from benzil and the gyoclic aminophosphines XX, XXI and
XXII. The positive P-nmr shifts of these systems are shown in
Figure 1., The shifts were not very sensitive to solvent and to
concentration, X

A formula like XVB has been mentioned by Burgndulz.

Experimental.~ Trisdimethylaminophosphine was added to
benzil in hexane at 5°, in amounts corresponding to an 0.8M
solution. The yellow, crystalline ion XVA separated within min~
utes and was filtered after 30 minutes at 20°; it was handled
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under dry Na. Several hours wWere required for dissolution of
ion XVA ir hexane, to make a clear 0.8M solution at 20°; the
solution now contained the phosphorane XVB, as shown by the
spectral data. When the 0.8M hexane solution was concentrated
somewhat and cooled, it deposited falrly stable, colorless
prisms 6=3 mm in length, mp 85-87°, This phosphorane XVB dis-
solved rapldly in hexane. The elémental analysis agreed with
formula XV, When benzil and the aminophosphine were mixed in
a 2M CH.Cl; solution at 5°, a P~nmr shift of +18.4 ppm was
observed. Further dilution gave the value +14.2 ppm. Evapo-
ration of the CHaCl; gave yellow crystals of the ion XVA,

The c¢rystalline adducts XVI-XVIII were made from XX-XXII
in CHgCly &t =70°, All new compounds gave correct elemental
analyses., The cyclic aminophosphines XX-XXII were prepared
from the new chlorophosphine XIX (9 1P = -167.3 ppm) 13,
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