Joumal of Organometallic Chemistry 533 (1997) 79-81

E

_ Chomisry

Tandem acylation—complexation of a chlorophosphine by
carbonylferrates

Jean-Jacques Brunet

Laboratoire de Chimie de Coordination du CNRS, UPR 8241 liée par

*, Antonella Capperucci, Remi Chauvin®, Bruno Donnadien

% I'Universizé Paul Sahati

et & U Inssinue Natiomal

Polytechnique, 205 Route iz Narborme, 31 077 Toulouse Cedex, France
Received 24 July 1996; revised 24 Septemaber 1996

Abstract

Chlorodiphenylphosphine rcacis with lithium acyltetracarbonylferrates to give the comespoading mononuciear acyipbosphine ron

complexes.
X, ds: Tron: 1 iphosphi

1. Introduction

Acylphosphines arc the phospha analogs of the ubig-
uitous carboxamides, and the main routes for their
preparation are the [2 + 2] addition of P-H bonds with
ketenes [1], and the condensation of acy! chlorides with
phosphides, cspecially with trimethylsilyl-phosphines
(see for example Ref. [2]). The acylphosphine pattem is
also found as 2 ligand of transition metals: in addition to
binuclear complexes with bidentate o,B-unsaturated
acylphosphine ligands [3], several mononuclear mon-
odentate acylphosphine complexes bave been prepared
by simple ligand substitution [4], by sophisticated pro-
cesses involving P-H bonds [5], or by CO insertion into
P-C boads of strained cyclic phosphine ligands [6]. We
wish to report here a route to simple acylphosphine
complexes, based on an analogy with Collman’s se-
quence for converting alkyl halides to disymmetric ke-
tones [7).

2. Experimental, resuits and discussion
We wondered whether could react

just as chicroalkanes RCI or R'C), where R or R could
therefore play the role of the ligand L in Scheme 1.
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If both R and R were phosphinyl groups, the prod-
ucts would be phospha analogs of urea derivatives, iron
of which have been studied by King and
coworkers [8]. In the present approach, the R group is
maintained as an alkyl group, whereas R’ stands for the
PPh, grovp.

The acylferrates la—c, also described by their Fis-
cher lithiumoxycarbene resomamce forms, were gener-
ated from RLi and Fe(CO), [91 [IR data in THF. In:
2017(m), 1927(m), 1902-1895(s), 1570(m). 1Ib:
2015(m), 1925(m), 1901-1889(s), 1558(m). 1c:
2020(m), 1932(m), 1914-1898(s).] At the very ousset,
both O- and Fe-phosphinylatioa of 1 by Ph,PCt could
be envisaged (Sciieme 2).

The complexes Ia and 1b react overnight with an
excess of Ph,PCl (two equivalents) in THF betweea
—50 and 20°C, whbthelkspmﬁqhyglmg
abscrptions at 1694 and 1678cm ™! respectively. Simml-

taneously, the *' P NMR spectra display sigaals at +74.7
and +77.7 ppm which have been assigned to stractures
4a and 4b respectively, and minor signals such as that
of Ph,P-PPh, at —15.4 ppm, coming from a reducticn
of the excess Ph,PCL [Two competitive m
Mon-eomplemm and reduction. opetz, bst
mxnmmmm
*“Cl,Fe{CO),”, bss not been atzmped.] The signal of
traces of the known free acylphosphine Sb is also
observed [10]. After evaporation of THF aad extraction
in pentane, the oily product 4a and the crystailine
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Scheme 1. Synthesis of disymmetrical ketores by carbonylation of alkyl halides.
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Scheme 2. Possible ions of chlorodiphenylphosphine with compl la-c.
Table |
Main NMR and IR spectral data
&5 (s) 8% (PCO, d) J(co.p 8¢ (FeCO, d) 2HCOo,P) v(PC=0)
4o +74.7 214.1 109 2125 13.1 1694
H +777 2180 17 213.1 17.5 1678
£ +5.8 2254 52.5 - _ 1673
Fig. 1. for 4b ing the atom labeling scheme and thermal ellipsoids at the 20% probability level. Hydrogen atoms are

omitted for clasity. Selected bond lengths (A) and bond angles (): Fe(1)-P(1) = 2.247(1); Fe{1)-C(5) = 3.57; Fe(1)-0(5) = 4.30; P(1)-Fe(1)-
C(3) = 169.4(2); Fe(1)-P(1)-C(5) = 117.5(1).
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product 4b are obtained in quantitative and 73% yield
respectively.

Spectral data are summarized in Table 1. NMR
spectra are recorded in CDCl, at 200MHz for 'H.
81MHz for *'P and SOMHz for *C, with positive
chemical shifts at low field given in parts per million.
NMR coupling constants are in hertz. IR spectra are
recorded in THF, with absorptions per centimeter. 4a.
IR: 205Km), 197%m), 1947(s), 1694(w). 'H NMR:
0.87 (3H, ¢, CH,), 1.30 (2H, m, CH;Me), 1.65 2H, m,
CH,), 2.83 (2H, m, CH,CO), 7.41-7.68 (10H, aro-
matic CH). “C{'H} NMR: 13.73 (s, CH,), 21.98 (s,
CH,), 25.98 (s, CH,), 42.47 (d, *Joc = 41.7, CH,CO),
128.93 (d), 131.55 (s), 131.69 (d), 133.68 (d), 212.45
d, =181, Fe(CO)), 214.10 (4, 'Jpc =109,
PCO). 4b. IR: 2051(m), 1980(m), 1949-1938(s),
1678(w). '"H NMR: 118 (9H, s. (CH,),), 7.30-7.70
(10H, aromatic C-H). C{'H} NMR: 28.22 (s, CH,),
5143 (d, 'Jc =252, C-CO), 128.81 (d), 13135,
13200 (d), 13395 (d), 21307 (d, *J. =175,
Fe(CO),), 218.00 (d, 'Jpc = 7.7, PCO).

A P — O oxidation is reported to shift the C=0 IR
absorption from 1673cm ™ in 5b to 1725cm ™! in the
acylphosphine oxide 6b (see Ref. [11]): it was therefove
surprising that the P — Fe(CO), quaternization in 4b
did not affect the PC=0 vibration from 5b, but the
structure of 4b is confirmed by an X-ray diffraction
study. To the best of our knowledge, this is the first
reported structure of a mononuclear acylphosphine com-
plex of iron (Fig. 1).

_Crystal data for C,,H,,0,PFe: riclinic, space group
P1,Z=2,a=28.718(2), b= 9.119(3), c = 14.202(2) A,
a=75494r, B=7620(1F, y=T79433), V=
1052.4(5)A>, M =438.19. Data collection was per-
formed at T = 293K (4404 reflections collected) on an
Enraf—Nonius CAD-4 diffractometer using graphite
monochromated Mo Ka radiation; the w/28 scan
mode was used. The structure was solved by direct
methods (SHELxS-R6) and refined by full direct-matrix
least-squares techniques in the anisotropic approxima-
tion. 2420 unique reflections with 1> 3a(1) were used
in the refinement to R = 0.0360, R, = 0.0364. Further
details are available on request from the Director of the
Cambridge Crystallographic Data Centre, 12 Urion
Road, Cambridge CB2 1EZ, on quoting the full journal
citation.

As expected from what is known of the carbon
series, the above results are consistent with the putative
iron phosphide 2 rather than the phosphinite 3: the
phosphide 2 undergoes a reductive elimination of the
acy! and phosphide moities (stable complexes with both

an acyl and a phosphide ligand can be characterized
provided that the lone pair of the phosphide participates
in a dative bond; see for example Ref. [12]). However,
no acyl-phosphine complex 4¢ could be detected in the
reaction of Ph,PCl with the pheny! derivative Ic (only
the phosphinite Ph,P-OPh could be isolated hitherto).
This is reminiscent of previously reported peculiar reac-
tivities of Lc [13], and cfforts are in progress to clarify
the scope and mechanism of the reaction. Optimization
of a deprotection method to the free acylphosphine and
study of the electrophilic reactivity of coordinated
acylphosphines will be tackled.
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