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Several cyclopropenium sals (Scheme 1), the prototype
for 2-w-electron Hakel aromatic systems, have been prepared
over the last 40 years.According to calculation3dthe azirinyl
cationsB exhibit a less-pronounced aromatic character due to
the m-polarization toward nitrogen; to date, these compounds
remain unknown. Replacement of the nitrogen atom by a

phosphorus center should decrease the ring strain and allow

better delocalization of the {2 electrons. However, phos-
phirenyl cationsC have been observed spectroscopically only
in SO, solution at—78 °C 2 or when complexed in anp-fashion
to an electron-rich Nicenter* In the series of cationic 2~
electron three-membered rings, no derivatives featuring two
heteroatoms are known; even the postulated involvemant
the diazirinyl catiorD in the exchange reaction of nucleophiles
with halodiazirines has been refutédHere, we report the
synthesis and reactivity of the first stable diphosphirenylium
salt E bound in ari?-manner to a transition metal center.

It is well-known that amino substituents and transition metal
centers dramatically stabilize electron-deficient spééiesnd
low-coordinate phosphorus compourfdgspectively. More-
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over, it has been clearly established that coordinated phosphe-
nium salts can be easily obtained by heterolytic cleavage of
the P-X bond of halogenophosphine compleXeS herefore,
1-halogeno-3-aminodiphosphirene compléReseemed to be
ideal precursors for the desired diphosphirenylium salts. Treat-
ment of the H-diphosphirend!? with 1 equiv of W(CO}(THF)
at low temperature in THF readily affords compl2as a yellow
oil, in 65% yield1? The spectroscopic data observed 2aare
comparable to those described for analogous compounds
prepared by other routé8?c Reaction of2 with 2 equiv of
hydrogen chloride in pentategives 1-chloro-H-diphosphirene
(3) as a yellow oil in 69% yieltf (Scheme 2). The substitution
of the amino group at th&*-phosphorus atom is clearly evident
from mass spectrometry (Cl, GHm/z= 534) and from the
NMR spectra (data observed fBrand3 are similar). Interest-
ingly, the mass spectrum features fragment peaks which
correspond to both complexed and uncomplexed diphosphirenyl
cations{m/z= 498 (M — Cl)* and 174 [M— Cl — W(CQ)]"}.
Treatment of3 with sodium tetraphenylborate in dichlo-
romethane at room temperature affords tRehenyl-H-
diphosphiren@!? (Scheme 2). The replacement of the chlorine
atom by a phenyl group at th&-phosphorus center is again
apparent from the mass spectrum (ClI, )Nkh/z= 576) and
the 3P NMR spectra£177.5, dt,J(P—P) = 148.4 Hz,J(P—
H) = 13.2 Hz,A3-P]. The formation ot probably results from
the ionization of the PCI bond of 3 leading to a transient
diphosphirenylium, which abstracts a phenyl group from the
tetraphenylborate counterion. In order to prevent nucleophile
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1.5 Hz,3)(P—H) = 13.2 Hz, 2 H, H)); IR (pentane) 1935 (vs), 1943 (vs),
1983 (s), 2071 (s) et (vco). For5: H NMR (CDCls) 1.39 (d,3J(H—H)
= 6.7 Hz, 6 H, CH), 1.44 (d,3J(H—H) = 6.7 Hz, 6 H, CH), 4.34 (sept,
3J(H—H) = 6.7 Hz, 2 H, CHN);33C NMR (CDCk) 20.2 (s, CH), 20.9 (s,
CHg), 61.0 (s, CHN), 119.7 (dJ(C—F) = 318.6 Hz, CE), 189.3 (t,J(P—
C) = 4.3 Hz,1)(C-W) = 121.5 Hz, CQ), 194.4 (tJ(P-C) < 1 Hz, CQ),
205.1 (t,J(P—C) = 90.9 Hz, PCP); IR (ChCl,) 1950 (vs), 2055 (s) crt
(vco); MS (Cl, CHy) m/z 498 (M'), 470{[M — (CO)I'}, 442{[M —
2(CO)I'}. Anal. Calcd for5-(GaCk~), Ci2H1aNOsP,WGaCly: C, 20.31;
H, 1.99; N, 1.97. Found: C, 19.60; H, 2.39; N, 2.10.

(13) (a) King, R. B.; Wu, F.-J.; Holt, E. MJ. Am. Chem. S0d.988
110 2775. (b) King, R. B.; Wu, F.-J.; Holt, E. Mnorg. Chem 1988 27,
1241. (c) Mercier, F.; Deschamps, B.; Mathey JFAm. Chem S0d.989
111, 9098.

© 1997 American Chemical Society



9924 J. Am. Chem. Soc., Vol. 119, No. 41, 1997 Communications to the Editor

Scheme 3 Scheme 4
NR; /
! F X=P
AgOTf S TIO" _2HOTf /N G X=N
= . -— 2 X—X
PPNCI P :v‘v:(gb) 2 ReNH The definitive proof for the ionic nature &farises from the
5 formation of complexes presenting identiédP, H, and13C
+NR, RN OTf NR, NMR data, by treatment & with a slight excess of aluminium
¢ O ol ¢ or gallium trichloridet® All of these complexes are highly air-
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P i g'é) P i g'é PR on The diphosphirenylium catioB readily reacts with 2 equiv
5,( )s 5( )s 7 of diisopropylamine and 1 equiv of bis(triphenylphosphora-

T10 = CF-SO nylidene)ammonium chloride (PPNCI), quantitatively affording
PPN = (pshapsz complexes2 and 3, respectively. Lastly, note th& can be
obtained directly along with 1 equiv of diisopropylammonium
triflate, by treatment of a dichloromethane solutiorRafith 2
equiv of triflic acid at low temperature (Scheme 3).

The stability of 5 (stable for weeks in solution at room

transfer, ionization o8 was carried out with silver triflate at
—78°C. The dichloromethane solution immediately turned to

gﬁg%iﬁgiiigd t?]fégerthNehj(l)qluélogc\;\:ﬁfnvgeggnvsgdtzmorg r:gn;ﬁ]erlztturetemperature) is certainly not only due to the presence of the
! P y 9 metal fragment but also to the effectivedonation of the

at —157.4 ppm (no PW or P—H coupling was observed), in . ) : ST .
the range expected for a three-membered phosphorus heterol'09€N: the mesomeric forr' is likely to be the major

h . contributing structure (Scheme 3). Compléxis the first
cycle!* The presence of a W(C@lragment is readily apparent X .
from the IR spectrum (ChCl, veo = 1950 and 2055 crri). compound featuring a phosphortshosphorus double bond in

Al ; ! three-membered ring, and we are currently investigating the
The multiplicity of the3!P resonance can be explained either 2 <€ - L . ; .
by a symngetric):/al structure with 2 equiv phospho?us atoms such pols S'br']“ty of Clljfulnctéonahﬁatlon o_f SUICh dllfhov\snghér_erkllyllum

: : salts that would lead to the previously unknowH-8iphos-
asb or 6, or alternatively from a rapid exchange of both the : 17 P
W(CO) fragment and the triflate group between the adjacent (pg(':rﬁgneqza’f) the phosphorus analogues ofi-8liazirine G
phosphorus nuclei 6f'5 (Scheme 3). The two triplets observed '
in the 13C NMR spectrum for the carbonyl groups [189.3, t, Acknowledgment. Thanks are due to the CNRS for financial
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they*-coordination of the heterocyclei@ the P=P bond), but Supporting Information Available: Listings of complete spec-

did not exclude an equilibrium b_etween the ionic and covalent troscopic data for compoun@s-4 (2 pages). See any current masthead
structures5 and 6. However, it should be noted that no page for ordering and Internet access instructions.

significant modification of the NMR spectra was detected on
cooling the solution to-60 °C and that the complex was only ~ JA971973A

soluble in polar solvents. (16) The presence of the AI£1 counterion is proved by a sharp signal
observed at 103.0 ppm in tRéAl NMR spectrum.
(14) Mathey, F.Chem. Re. 199Q 90, 997. (17) The formation of a transientHBdiphosphirene has been postu-

(15) Regitz et af. obtained a covalerf-(trifloxy)-1H-phosphirene by lated: Niecke, E.; Streubel, R.; Nieger, Mngew. Chem., Int. Ed. Engl.
treating aP-chloro-1H-phosphirene with silver triflate. 1991 30, 90.



