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The first 2,2,2~trislkoxy-1,3,2-dioxaphospholane was made
2
from acenaphthenequinone and trimethyl phosphite at 20° ..
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An analogous oxyphosphorsne, XXIX of Chart 1, was prepared from
biacetyl and trimethyl phoaphite“'. In this case, it could be shown
that the carbon-ocarbon condensation involved a dioxaphospholene
XIX as an 1ntorudut02°'d.‘rho latter was formed rapidly and was
consumed slowly; therefore, it was readily uoh.tod. Other oxyphos=~
Phorane condensations were reported -ubuquentlyz.-l. These reactions
appeared to be related to the conversion of pi:thllio anhydride into
biphthalyl by triethyl phosphite at elevated eomneml3.

The formation of dioxaphospholenes, V-VIII, XII-XIV, and

XVIII-XIX, from the reaction of phosphite esters with o-'quinmnz,
a-diketonuz'u's N a-kotoaldolquZk, and trikotmlzk, involves an

attack by phosphorus on a carbonyl=-oxygen. Probably, this is the initial
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process, since the attack by the phosphite on the carbonyl=-carbon
of propionaldehyde did not produce a 1,3,2-dioxaphospholane, but led
instead to a 1,4,2-dioxaphospholane, xxx6.

This Communication describes new developments in oxyphosphorane
chemistry. (1).The reaction of triphenylphosphine with phenanthrene-
quinone at 120° gave the first reported 2,2,2-triphenyl-1,3.2-dloxa-

hospholens, I. The P n.m.r. shift ies given in Table 1, Note the
positive value of the shift and its relationshlp to those of related
compounds, V-VIIIZ. Several new dioxaphospholenes, II-IV were made
from diphenylphosphinite and phenylphosphonite esters,

(2) Benzil and blacetyl failed to react with triphenylphosphine
at 120°, However, they reacted with diphenylphosphinite and phenyl-
phosphonite esters. The products were dlioxaphospholenes, IX-XI, and
XVv=-XVII; of. Table 1. The corresponding phosphite-adducts, XII-XIV,
and XVIII-XIXZ'u'5 are listed also.

(3) Diphanyl phenylphosphon;te was much more reactive than
triphenyl phosphite and triphenylphosphine toward a~dicarbonyl ocom=
pounds. This might be related to the rather large negative value of
the 2P n.m.r. shift of the phosphonite; 1.e., to the relatively
poor shielding of its P-nucleus by electrons ( see Table 1),

{(4) The formation of adducts from triphenyl phosphite required
heating. Since biacetyl is quite reactive as an acoceptor in the
oxyphosphorane oondenéationz, the formation of ‘the 231 ndduot; XXVIII,
was unavoidable

(5) The blacetyl-ethyl diphenylphosphinite adduct, XV, dissoci-
ated into its original components at 160° and 0.2 mm,

(6) Hexafluorocacetone (HFA) reacted with triphenylphosphine at
low temperatures { =70 to 0°), The product was a dioxaphospholane
XX, isolated in 90% yield. This behavior was quite generals the
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dioxaphospholanes XXI-XXVI were obtained in 90% yields from the
reactions of HFA with phosphinite, phosphonite and phosphite esters
at, or below, 0°, The 1P shifts are given in Table 1. The '°P shifts
were in the range =-8,9 to -10.8 p.p.m. ys CP,COOH; the signals were
singlets when examined at 94,1 Mops, which oonfirmed the four-bond
separation between the F~P nuclei, i,e., the establishment of a
new phosphorus-~oxygen bond in the adduots,

The phosphine-adduct XX dissoccliated into triphenylphosphine and
2.5 moles of HFA at 120°, The triethyl phosphite~HFA adduct XXV re-
mained unchanged after 4 hrs. at 140°; however, it released one mole
of HPFA within 4hrs. at 165°, Most of the phosphorus appeared as di-
ethyl phosphorofluoridate (XL; &31P +12.0 p.p.m., Jpp 972 ops) and
triethyl phosphate (631p 41,2 PePok.) in & 311 ratios there were also
traces of what oould be an enol-phosphate (XLI; 831p +2.8 PePem.).
Several phosphorus=free substances were formed in this pyrolysis,
One of them, 2-ethoxy~pentafluoropropene, XXXIX, was produced in less
than one-half the amount -of fluoridate XL; j,e., the latter is formed
in more than one way, The other decomposition produots will be
discussed in the full paper, The elemental analyses, the infrared
and the 15 n.m.r. spectra of the substances in Table 1 were determined.

Fluorine atoms next to the carbonyl group in HFA promote the
attack by phosphorus on oxygen leading to the 1311 adducts ZXXI?.
Under mild oonditions, XXXI condenses with more HFA to give the 211
adduocts xx-xxv:z. The stability of the latter depends on the nature
of Y and Z attached to the phosphorus, If a 131 addwt, XXXI, Y=2 = (R,
is generated at high temperatures, it may break up in several ways,
XXXII~XLI.The differences that have been observed in the reactions of
a~haloketones with trivalent phosphorus m:mu:'ound.s8 are probably re-
lated to the relative stabilities of 131 adducts (XXXI), ion-pairs
(IXXIII, XXXV) and halophosphoraneaz'9(m1\!, XXXVIII). These are
related to the nucleophilicity of the halides and the nature of Y, Z.
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The nature and the number of h&logens in the ketone, and the halophi-
1icity of the phosphorus compound, Y,ZP, will also play a role.

Wiley and Simonslo found only the ethoxypropene XXXIX and the
fluoridate XL in their study of the reaction of HFA with triethyl
pPhosphite; apparently they distilled adduct XXV at 760 mm. Russian

1la

investigators reported the formation of XXV, but gave no 31P NeM,Y,

data. Laterllb, they stated that the pyrolysis of XXV gave the °th°€§;
Propene XXXIX and tetra-trifluoromethylethylene oxide ( the latter
by loss of phosphate from XXV). They did not account for the phospho-
rus and did not mention other products.

The HFA-triphenylphosphine adduct XX is being reported also by
Stookellz. A 131 adduct from o-chloranil and triphenylphosphine has

13

been assigned an open-dipolar structure °, This may well be correct

because the adduct has a band at 6.88u in the infrared. We have been
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XX, R R, == CP,; Y—Z-C.H, 4] H
XXI, R= B® ws CFy; Y= CqHg; 2 == OCyHg Np
XXII, Rm R ymCPy; Ymm OCeHg; 2 w Colg VA RN
XXIII, R= R mm CFy; Y==OC,Hy-n; 2 = Cells Y z ¢
XXIV, R= m CPy; Y= Z m OCgHy
XXV, R=m R'm CPFy3 Y= Z = OCyH¢ XXX, R= alkyls
xxi‘\;i' R= R=m CF;; Y= 2 = OCH, Y= Z = OCH,
I, R=CHs; Ri=CHyCO; Y= OCeHg 2% CqH
XXVITI, R=CHy; Rl= CH3CO} Y= Z = Ol¢Hs $1 +34.1 ppa

):
XXIX, Rw CHy3 R™CH;CO; Y =2Z =mOCH,
unable, however, to detect the 31? n.m.r. signal of this adduct
due to insufficient solubility. Triaminocoxyphosphonium dipoler ions
have been made from thereaction of trisdimethylaminophosphine with

14
o-quinones, vicinal triketones and oxomalonic esters .
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