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;fl~d:flcations In the phosphorus reactant of Wlttlg’s olefln- 

fgrming reaction resulted In the synthesis of mono- and dlhalo- 

methylenephosphoranes, (phosphlnemethylenes), which were obtain- 

ed and used aa unstable reaction lntermedlatea. The methods of 

synthesis comprised the reaction of tr+phenylphosphlne with 

halocarbenes (1) and with tetrahalomethanes (2). The analogous 

dlfluor3methylenephosphorane was reported In a brief announce- 

?.ent (3) but subsequent attempts to prepare It have failed (4).*” 

The trr;nplng of dlfluorocarbene by phosphorus trlfluorlde was 

21s~ unsuccessful (6). 

Extending our lnvestlgatlod on the reactions of the powerful 

cdcle3phLles, hexaalkylphosphorus trlamldes, (R2N)sP, (I), from 

,A. V>ri lone at the Central Research Department, Monsanto Com- 
psny, St. Louls, Missouri 

** The !ntermedlacy of dlfluor~methylenetrlphenylphosphorane was 
pastdl?ted recently In the synthesls of l,l-dlfluoroethylenec 
Or-on aldehydes wlth the aid of ch;orodlfluoroacetate and trl- 
phenyloh3sphine (5). These results are In yet unexplalned 
C2i-&tr?S; with the failure to obtain dlfluoro3leflns from 
Lenz? laphyde and benzophenone vZa the chlorodlfluoromethane 
3~ ;Ibr3m3diflu>romethane routes (k). 
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aldehydes (7) to ketones and esters, we wish to report on the:r 

reaction with two trifluoroacetyl compounds. One of these, 

3,2,2-trlfluoroacetophenone, ylelded dlfluoromethylenephosphqr- 

cne der:v<?:ives In form of isolable and stable reactian products 

Tk,; id-? it; on 3’ Ia (R = methyl), in ecjulmoiar prsport!sn Ii- 

:* _ ‘XCr‘SZ) t3 a solution of 2,2,2-trlfluoroacetophenone Ln benz- 

ene resulted In an exothermlc reactlon, which was kept under 

between 20 and 30“) by cooling. Fractlonatlon of the 

mixture yielded a colorless liquid, (II), b.p. 30-32” 

control 

reaction 

at 2.5 m 

P, 18.0; 

m., ni5 1.4220, the analysis of which (C, 37.0; H, 8.d: 

N, 20.4; P, 14.9$; mol. wt. 232216) indicated d 

C7H1sPZN3? com~osltion (calculated: C, 39.4*; H, 8.5; F, LT.?: 

N, 19.8; P, 14.5%; mol. wt. 213.2). X1 n.m.r. (FIG . 1) Ind:cat.et? 

-- H, 

PIG. 1 

Hi n.m.r. spectrus of II 

-‘-5.2 :-.c.71. cCF3CGOH), J 

the presence of only one kind of 

hydrogen, centered at 2.64 p.2.m. 

downfleld fr::,a :?framethylsilan?; 

the spectrum contained a doublet 

( 2 10.8C :..p.s.) split ‘_nto tr:p- 

lets ;c = 2.66 c.p,s.). Pa’ n.m.r. 

showe8 a triplet, S c65.5 3.p.a. 

(from 65% HBPOb), J = 695 c.p.s., 

the branches of which were Srcsd, 

due tc unresolved fine sp1:ttlr.i;~ 

(half-width N 70 c .p.s. 1. T’hc C :9 

:,.m.r. spectrum was d d?ublei, S 

L 735 c.9.s. [half-widt.hrr, 1:’ c.2.s.’ 

.- ., 7 r,,; -_ r<3 carbon determlnatlsns often yield low values for 
<:?‘I;-.nds with C-P bonds (3,. 
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Yass spectometry 

(abundant), 139, 

3141 

lndlcated the following main peaks: 179, 154 

135, 110 (abundant), 44 (abundant). Vapor 

phase chromatography confirmed the high purity of the sample 

i?Alcated H’ n m r 1 . . . . 

The analytical and spectroscopic data thus indicate the dl- 

;‘1~~r~1i.e~hylenetrla(dlmethylamlno)phoaphorane structare for II: 

CHs ( i ‘N P=CFn 
CHa’ a 

the assignment of the coupling constants being: JpH = 10.8 

c.p.s.: 
JPH = 2.86 c.p.s., JFP = 695s JPP = 705 c.p.s. The 

large posltlve shift Indicates a highly shielded and thus a 

pentscovalent phosphorus .Q The equivalence of the hydrogens 

reaulres 2 symmetrical arrangement of *the dlmethylamino substl- 

tuents around the P=C axis. The abundance of peak 154 in the 

mass spectrum indicates the ready detachmerit of trimethylamine 

fror, II. 

The Infrared spectrum [Amax of the strongest bands: 2934, 

2595, r?$, and 2813 (C-H stretching!, 1459 (C-H deformation), 

123: 2nd 1213 (asym. and sym. =CF2 stretching), 1069 jtentati- 

vely: ?=i stretching!, 1001 (C-N stretching), 743 (P-N stretch- 

LrLg), 502 cm 
-I 

] and the ultravlolet spectrum of II [shoulder at 

0 ?r 25,: :,l,r the closest examples of phosphorus nuclei highly 
shltided by four neighbors and unsaturatlon can be found In 
the l-near or cyclic “phosph3nltrillc halldes” (91, e.g. 
(NPBr, )s, 6 +49.5: (NPBr2)4, 8 +71.8 p.p.m. Disruption of 
the ,Jnssturatlon in II would result in an “ylid” or phospho- 
nlun structure with a greatly deshlelded phz=phorus nucleus. 
In a!JppQr,t of thls reasoning, the chenical shift of ,” close- 
ly related phssphonium compound 
.-44 p.p.m. (lo), downfield 
?“37 11. 
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227 my (E 5241, blending into a maximum of a 

are consistent with the suggested structure. 

strong absorptlon in the 810-885 cm-' region 

sence of P-F bonds. 

?Jo.42 

lower wavelength] 

The absence of 

indicates the ab- 

Xhen I and 2,2,2_trifluoroacetophenone were used In equlnola;, 

::ropsrtion, the yield of II (distilled) was 6@. The remainder 

if the material balance was present as a viscous dlstillatlon 

ree idsue, the Hl, PI5 and Psl n.m.r. of which indicated the pre- 

sence of all three elements by broad maxima. 

Hexaethylphosphorus triamide and 2,2,2_trifluoroacetophenone 

reacted slmllarly and yielded dlfluoromethylenetris(diethyla~nin~~- 

phosphsrane, [(c~H~)~N]~P=cF~, III, in 56% yield: (b.p. 54-55" 

at 0.06 x.m., $5 1.4390, spsl +58.0 p.p.m., JPF = 677 c.p.s.; 

I u 1 8. n.71.r.: s CH -1.06 p.p.m-.. JHH = 7.0 5 
c.p.5.,,ScH -2.91 p.;.~... 

2 

'L,H = 7.0, JHP = 15.10, JHP = 1.94 c.p.5.; infrared spectrum 

similar to that of II). 

?relininary experiments indicate that pure II and III do not 

reset on heating with benzaldeh-:de and o-chlorobenzaldehyde be- 

t'neen 2C and 80' for a one hour period.* This be!?avior and the 

stability of II and IXIH are,conslstent with the "ylene" struc- 

9 Pn impure sample of II, however, did-react wlth 
at room temperature as lndlcated by H1 n.m.r. A 
this reaction will be given Ln the full paper. 

benzaldehyde 
description of 

II resulted in ** vap:r phase chromatography of an aged sample of 
the isolation of a species (6$), for which, based cn the m,uch 
longer retention time and on the close simllarlty of its Infrz- 
red spectrum with that of II, a dimerlc structure, IV, is ten- 
tatively postulated: 
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ture indicated for them by Pa1 n.m.r. The chemical shifts of 

several examined Wlttlg reagents are downfield from HsPOa and, 

being very close to those of the corresponding phoaphonium 

salts, they Indicate essentially a dlpolar, “ylld” structure 

f zr these compounds (11) in accordance with requirements of the 

postulated mechanism (12). 

The two new structures, II and III, Seem to be the first 

examples of pentacovalent phosphorus compounds with an actual 

ph>sphorua-carbon double bond (d-p pi overlap). In contrast with 

the effect of halogens in the reactive dlchloro and dlbromomethy- 

lene Wlttlg reagents (1,2) the dlfluoromethylene group In II 

apparently provides for a marked return of electron density to 

the phosphorus as sensed by phosphorus n.m.r.* Thla effective 

d-p r overlap la probably related to the recently suggested p-Yi 

interaction between aromatic rings and fluorinated substltuent 

gr3ugs (13). 

The reaction of I with ethyl trlfluo?oacetate, (V), was also 

Inveatlgated. The mildly exothezmlc reaction apparently 

dlfferent course and yielded, depending on the ratio of 

ants, products represented by the following equations: 

took a 

react- 

I+VG= [(CH~)~NI~P(~~H~) (VI) + .CPsCON(CHa)o (VII) (1) 

VI +v* [(CHa )aNl P(06~s )a (VIII) + VII (2) 

VIII + vG== P(OCaHs)a (IX) + VII (3) 

The course of the reaction was best followed with Pa1 n.m.r. 

VI, VIII and IX were ldentifted with the aid of synthetic aamp- 

F Repulalon between the electrons of the fluorine and those of 
the incipient carbanlons (resonance extremes of II end III) 
night well account for the effects observed. 
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les, which had the following Psl resonances: VI, -135.2: VIII, 

-143.4: IX, -137.1: I, -122.0 P.p.m. The coproduct, VII, was 

Fsolated In essentially quantitative yield and identified by 

matching its properties with those of an authentic specimen (14). 

Further data as well as possible mechanistic pathways (one 

comprising the intermediacy of dlfluorocarbene in the sequence 

leading to II and III) will be presented in the full paper. 
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