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TRIPLE-BONDED-LIKE TRICOORDINATED PHOSPHORUS SPECIES ;P

GUY BERTRAND, ANTOINE BRCEIREDO, GHISLAINE SICARD and
MICHEL GRANIER

Laboratoire des Organométalliques, U.A. 477, Université
Paul Sabatier, 118 route de Narbonne, 31062 Toulouse cedex,
France

Abstract Depending on the nature of the diazo-carbon substi
tuent, the intermediates generated by photolysis or thermo-
lysis of various a-diazophosphines behave either as “true”
carbenes or as phosphorus-carbon aultiple-bonded species.

In the course of the tempestuous development of the
chemistry of unusually hybridized species, although tricoordi-
nated-pentavalent phosphorus derivatives of type Al ond triple
bonded 0', R3-phosphorus compounds (8)2 are well documented,
interest has only recently been focused on triple-bonded
quinquevalent phosphorus having coordination numsber 3 (c).3

3P- Pz P

A B C

He have recently demonstrated that Ra-phosphinonitrenes,
generated by photolysis of phosphine azides, can be regarded as

AJ-phosphonitriles? which dimerize giving the corresponding
cgclodiphosphazenes.5

. he .. RP=H
RoP-Ny — [sz—m & RoP 2 & RyP sﬂ:] — 4
" N =PR,
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He wanted to find out if the generation of a carbenoid
species next to a heteroatom bearing both a lone pair and a
vacant p or d orbital is a general method for obtaining
“triple-bonded-|ike" derivatives. Here we wish to report our
results concerning the Ra-phosphinocarbene ls—phosphoacetglene
analogy. Diazo compounds are classical precursors of carbenes.
However, although diaze Rs-phosphorus derivatives are well
knoun,I no examples of molecules possessing a diazo group bonded
toa R3-phosphorus atos were reported before this work.0 At
first sight, these molecules should be unstable due to possible
intermolecular reactions of the diazo moiety with the phosphorus
lone pair. Surprisingly, we have been able to synthesize a
variety of diazophosphines, some of them being stable enough to
be purified by distillation.

: 0
iy — RyP-c-C-R'
Me3SiCLi HeOH BuLi No 4

RpP- €I —— RoP-L-SiMleg —» RP-C-H

L, N2

1 2 L RyP-C-PR
i+ RC(0)CI i 2 Ez 32
ii : RyPCI

The structures have been clearly established by NHR, IR and
mass spectroscopy as well as by a single ¥-ray diffraction study
in the case of 3. Of particular interest, the N-N bond length
(1.146 A) is slightly longer and the C-N bond distance (1.278 f)
a little shorter than those observed in the diazoalkanes
examined to date. The lower bond order of the nitrogen-nitrogen
bond is confirmed by a low IR frequency (vyy = 2010 e~ 1),

The photochemical or thermal behavior of diazophosphines
appears to be strongly dependent on the nature of the phosphorus
and carbon substituents.
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The products obtained in the photolysis of 1 in the
presence or in the absence of trapping agents strongly suggest
the transient formation of a multiple-bonded intermediate 3a or
Sb. For example :

o CISittes Sitte
1 — [R2P=C\ > RpPzC-Silles] —> Rp=g{ O

o SiMles L Sitleg

Ny S5b Cl

In marked contrast, a phosphinocarbene 6 is certainly
involved during the thermolysis of 2

ANV RoP-CaN
A v 2 N
2 — R2P-C\H - A — +
_Nz W
6 - C -CH=NH
Ry Rzp c

In the case of the bis{phosphino)diazomethane 3, a 1-2
migration leading to the corresponding phosphaalkene is
observed. This is the first example of a Holff type rearran-
gement in the ha—phosphor‘us series.

RP-L-PRy 20NNV RR s

N2 3 -y - R
Starting from 4, the formation of acetylenic derivative 7
strongly suggests the intramolecular addition of the carboxy
group to the phosphorus-carbon multiple-bond. This would be a
new type of Wittig reaction.

' +
U -

ComCY |

— RyP-C=C-R’
-“2 \RI 0 7
Thus, although an &-dicarbene is an acetylenic derivative,

a ?\3-phosphinocarbene can react either as a true carbene or as
a sultiple-bonded phosphorus species. Obviously as a “normal”
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phosphorus ylide, the double or triple-bonded character of the
P-C bond will depend on the back-bonding of the carbon electrons
into the phosphorus d orbitals.

He have aiso been able to prepare a bis-diazophosphine 8
and surprisingly, according to mass spectroscopy, the major
decomposition pathway involues the loss of bis{trimethylsilyl)
diazosethane with primary formation of the 'dicoordinated
phosphorus species 9, followed by subsequent loss of nitrogen
leading to a phosphaalkyne 11 or isophosphaalkyne 10. The
characterization and/or the trapping of these exciting species
are under active investigation.

i R-P=C: |10
/C-Sinea .

R sin i >|:H-P=c="2]——"——) y

8 ﬁ; Meg -(MesSi)yt=H, L 9 2 |#=c-p {11
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