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Mark2 reported that the reaction of trisdimethylaminophos-
phine, (TA), with a-trifluorcacetophenone, (TFA), gave tris-
dimethylaminodifluoromethylenephosphorane, (I), [(CHy)sN]3PCPs
in 60% yleld; He assigned the value of +§5 ppm to the 31p nmor
shift of I, relative to H,PO,, and stated that "the structure
seems to be the first example of a pentacovaleant phosphorus
compound with an actual phosphorus-carbon double bond (d-p over—
lap)“ « The ylide structure I was based also on 19? and 1H nmr
data and on infrared and mass speotrometryz.

Several observations led us to question the ylide structure
I. (1) The related ylide [(CHs)aN] sPC(CO.R)(R) had &Pz <63
ppm3. Even accepting some of the rationalizations offered by
Markz, such an effect of the fluorines on the shift was puz-
zling. (2) The elemental analysis of I was gquestionable. (3)
The mass spectral data was scanty. Mark stated that "spectro-
metry indicated the following peakss 179, 154 (abundant), 139,
135, 110 (abundant), b4b (abundant) " ; and that "the abundance
of peak 154 indicates the ready detachment of trimethylamine
from the ylide I" . (4) The ylide I was said2 to be unreactive
toward benzaldehyde, when the former was “ pure“ , but. reactive

1r'1mpure“ . We had observed a rapid reaction of the related
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ylide (CqHg) 3PCBry with benzaldehydeu'.

We have now found that the major produst, about 40%, of the
reaction of TA with TFA was difluorotrisdimethylaminophosphor-
ane, (II}, & new substance. The physical properties given below,
and the nmr data summarized in Table 1, agreed with those Te-
ported by Mark’ for the ylide I. Table 1 includes data for two
known tr1rluorobisdia.lkylamlnophosphoranes5 ’6. The data suggest
that the fluorines of II are in axial positions in a trigonal
blpyramid, and that the molecule is, probably, stereochemically
r131d7. The lH nur was similar at -60°. '

The major product, about 50%, of the reaction of TA with
hexafluorcacetone, (HFA) was also tm phosphorane II, In addi-
tion, we isolated ca. 10% of the amidate IV, [(CH,),N] sF0 ,
63'P: =22 ppm, and ca. 30% of the fluoridate V, [(CE,)aN aP(O)P
83p. o ppm, Jpp = 975 ops. The reaction was run at 30°nd
at =70° with analogous results. .

The phosphorane II was also prepared in 60% yield from TA
and sulfur tetrafluoride. This shows the absence from II of the
carbon stom that distinguishes it from ylide I.

KCHy)aN]) 5P + CP3.CO.R — [(CH3)aN] 3PPy, (II)e-SP, + [(CHj)aN]sP

Experimental. Equimolar amounts of TA and of TFA were re-

acted at 30° in benzene, A fractlon with b.p. 32-34° (2 om) was
obtained in 55% yield after distillations from & 12~in and a

Zh-in spinning band colum. Only the nmr signals due to II were
observable (Table 1). However, the mass spectral datea showed

that the 1liquid contained an estimated 758 of II, plus six oth-
er ocomponents in detectable concentrations. One of these was a
dia\uno-1m1dophosphqrof1uor1dute, III. The amidate IV, and the

flucridate V were also present., There seemed to be traces of
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the ylide I, and of an analog of it, VI, with a fluorine in
place of an amino group; their oconcentrations ocould not be es-
timated., Most of these substances, inocluding II, were very sen~
sitive to moisture, Two further distillations of the liquid
gave phosphorane 11 of estimated 95+% purity, by mess speotro-
metry; b.p. 35° (3 mm); n%s 1.4190, a3 1,0604; sanal. founds
¢, 36,13 H, 9.23 N, 21,3; P, 18,75 P, 15.4; mol., wt. 193 ( ory=
osoopic in benzene). CgH,oNsFsP requiress C, 35.8; H, 8.9; N,
20.9; P, 18,93 P, 15.4; mol. wt, 201,

The IR spectrun‘was examined from 80 to 4000 ou™l, The bands
at 107 and 740 om ' arve attributed to the arial bending and the
asym. stretching modes of the PPy, respectively. In 01,1’!‘.9

these were at 122 and 678 om 1,

Table 1, NMR Shifts, in ppm, of Fluoroamino—- i

I _NR
phosphoranes .SP y8 HyPO,.SF ¥s CPyCOCH, -J, ops. x—r<nn:
SThis work. “Bef. 2. ®Ref.5. & Bet. 6 F

X=N(CHy)»® X=P X=P
NMR R=CH, L1t.° R=CyHg R ~ CH,
&P +65.7 +65.5 | +63.7°
§P(ax) -25.1 -25.2 | ~17.0% ~11.8% | -17.3%
§F(eq) none none | =9,0%; -3.6‘i i +1.'+d
Ir(ax)p | 700 705 | 758% 753 752°
JP(eq)P none none | 890°%; E."76d 8?1d
L) 7.40 7436 | eenccenees ?.35f1
Jgp 10.5 10.8 | ceeeeonnns 11¢
IgF(ax) 2.8 2.9 | eececanans 2.8%
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Table 2. Assignment of peaks in the Mass Speotrum” of the Liquid
Boiling at 32-34° (2.5 nn)b Obtained from the Reaction of Trisdi-
methylaminophosphine with a,a,a=Trifluorcacetophenone (1:1 mole
rat¥, in Benzene at 30°, Difluorotrisdimethylaminophosphorane, II,
i1s the Major Constituent (Estimated Concentration 75%).

Ne. Probable Structure Parent Masses of Associated
Mass Fragment-1ons
1z [(cn,).N],rp'o 201 iggg: ifZ;: 133;: 123{,
111 [[(CcH,)aN]aP(NCES)P | 167
1v  [[(cHy)aN]sPO 179 135°
v |LicEy)aN]aP(O)F 154 1534, 110°
1 |[(CBs)aN)sP=CPy 213 2129, 211, 210
vI {[(cHs)aN]a(F)PmcP, | 188 1879, 186, 185
[(cH,) aN] 5P 163 119°

2A limited application of the method given by S, Meyerson, Anal,

' Chem., 31, 174 (1959) led to partial spectra attributed to the

seven components listed, Peaks so ldentified as arising wholly rrom_”
a single component are listed here. An intense peak at mass 44 as=- ’
signéd to the (CH,),N* ion evidently contains contributions from
several ocomponents. In the case of the phosphorane 1I, the phosphop~
anyl radical (of. BRef. h4a) 1s lost in the formation of this ion.
Dafter distillations from 12-in, and 24-in, spinning band colums, .
°Bepeated distillations of II gave small amounts of a substance whi&h
showed a parent peak at 219 and a fragment-lon peak at 175. This
subqtanoe disappeared after several days; it probably is .
RCH,F)(CH,)NHECH,).ﬁLPF..xdLoss of P atom from parent ion. “Loss of
(CHy)aN. TLoss of CH,, P, and (CHy)aN, respectively, from the 157-
1on. 8Loss of H from 113, hLos; of (CHy)aN from 138-ion. lLoss of
(CHs)aN from 113-ion. J Loss of H.
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Trialkyl bhosphites and trisdimethylaminophosphine atgaoked
the carbonyl~oxygen of vioinal polycarbonyl oompoundslo. The ,
phosphlteslla and the amlnophosphinellb, however, added to the
carbonyl~carbon of aliphatic monoaldehydes. Phosphite, phospho=
nites and phosphinites, as well as triphenylphosphine gave 231
adduots, VIII, with hexafluoroacetone (5PA)°, These were form-
ed via the 1:1 adducts VII; i.,e., the presence of the fluorine
atoms directed the phosphorus to the oxygen of the nonokeﬁohe.

The pyrolysis of the HPFA~triphenylphosphine adduet, VIII
(R CPy; Y Z CeHs ), gave mostly HPA and the phosphine, and
soue d1rluorotrighenzlghosEhoranelz, x1z ( 3lp +58,1 ppmj tri-
plet, Jpp 659 ops) and oxide (CeHg)sPO. Pyrolysis of the HFA=
triethyl phosphite addust, VIII ( R CFy3 Y Z OCeHys ) gave
mostly the fluoridate XIV ( Y 2 O0CaHs; X O ) and the phos~-
phate (CyaEg0)3sPO, in a 3311 mole ratio. Part of the fluoridate
XIV resulted from the intermediate difluorotriethoxyphosphor-
ane, XII; part of XIV was formed in a reaction that produced
also the perfluorocethoxypropene XIII,

The products listed in Table 2 cap be derived similarly.

?Fs . f
i R-C F—C~F 7 f'; Cry OFy
2=t " 2 R—C R ]
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The phosphorane II 38 XII ( Y= Z=N(CHs)s )}, and can originate,
together with XI,from IX or X yia the 11 adduct VII, The imld-
fluoridate III 18 XIV ( Y= 2 =N(CHy)a § X= NCHy )}, and could
result from X by oxygen attack on a methyl group, or from XII
by the loss of CHaF. The amidate IV can form in several ways:
from VII, VIII or IX, or by the hydrolysis of XII (II). The
fluoridate V 1s XIV ( !-ZaN(CK;). 3 X=0 ), and can result
from IX vie XV; or IX may be converted DR~ F
into XIV intramolecularly., The fluoridate cm"g"o"Q' z

V mway be also a produot of the hydrolysis {(Xv}

of XII (II). The ylides I and VI wmay result from the re-
combination of X at carbon to give R,CO,.CF,.P(FY,Z), followed
by carbon-carbon fisslion.
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