682 Organometallics 1987, 6, 682-683

nected by a perfectly linear bridging ~Cp,Zr-O-ZrCp,-
unit [0(6)-Zr = 2.061 (4) A, Zr-O(7) = 1.958 (1) A,
0(6)-Zr-0(7) = 99.4 (1)°]. The truly remarkable structural
feature of 5b in the crystal is that all four metal atoms are
arranged in one plane. Central atoms of the carbene
fragments [C(6), O(6), Ph(1)] deviate only slightly from
the plane of the o-framework that even extends to the
trans-oriented Mo-bonded carbonyl ligands [C(2), O(2)].
It should be noted that according to the crystallographic
center of inversion, the two Fischer carbene structural
subunits are arranged trans to each other at the bridging
(u-0xo)bis(zirconocene) moiety.

A comparison with selected structural data as typically
found for u-oxo—metallocene complexes (see Table I)
substantiates the unique geometric situation found here.
Obviously, the observed molecular structure of 5 represents
an example of the hitherto not experimentally realized
antiperiplanar conformational situation B as depicted in
Chart I.

Searching for an explanation for this remarkable phe-
nomenon, it is tempting to hold sterical features of the
large (CO);M-C(Ph)O—“substituents” responsible for the
observed effect. However, it should be noted that for this
special bonding situation =-conjugation between oxygen
lone pairs and acceptor orbitals at zirconium ranging from
O(6) all the way through O(6)* is possible in the plane of
the g-framework and might help to create this favored
molecular geometry.
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Summary: One phosphorus ylide in an {Au(ylide),]CIO,
complex can be transferred to another gold(I) center in
aurate(I) [AuX,]~ (X = ClI, Br, C¢F5, C¢Cls) complexes or
to a gold(11I) center in [AuR5(OEt,)] or [Auy(u-Cl),R,] (R
= CqF;) to afford neutral derivatives of the types [AuX-
(ylide)], [AuR(ylide)], or cis-[AuR,Cl(ylide)].

Although the chemistry of transition-metal complexes
of ylides has received a good deal of attention,'? transfer
of an ylide ligand from a metal center to a different one

(1) Schmidbaur, H. Angew. Chem., Int. Ed. Engl. 1983, 22, 907.
(2) Kaska, W. C. Coord. Chem. Rev. 1983, 16, 48.
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has so far not been reported. Here we describe the first
intermolecular ylide transfer reactions from a gold(I)
complex of ylide either to another gold(I) center or to a
gold(III) center.

(A) Ylide-Transfer Reactions between Two Gold(I)
Centers. Reaction® between [Au(CH,;PPhy),]C10,* and
several aurate(I) derivatives Q[AuX,} (Q = PhyP=N=
PPhy, X = Cl; Q = N-n-Bu,, X = Br, C;Fs, or CsCly) affords
neutral derivatives 1-4 of the type [Au(X)(CH,PPh,)],
according to eq 1.

[Au(CH,PPh,),]CIO, + Q[AuX,] ot
2[Au(X)(CH,PPhy)] + QCIO, (1)

X = CI (1); Br (2); C¢F;5 (3); C4Cl; (4)

Complexes 1-3 have previously been reported.* Com-
plex 4 is an air- and moisture-stable white solid, monomeric
(in CHC]; solution) and nonconducting (in acetone solu-
tion).

We think that the above reactions (eq 1) follow a non-
dissociative path (Scheme I) similar to that proposed for
the transfer of C¢F; groups.®

(B) Ylide Transfer Reactions from a Gold(I) to a
Gold(III) Center. Neither (n-Bu,N)[Au(CgF;);Br] nor
[Au(CgF5);(tht)] (tht = tetrahydrothiophene) reacts with
[Au(CH,PPh,),]Cl0,, but gold(III) complexes containing
a very weakly coordinating ligand as in [Au(C¢F5);(OEt,)]’
or binuclear halide-bridged derivatives [Auy(u-Cl),(C¢Fs5),]%
readily undergo ylide transfer on reaction with {Au-
(CH,PPh;),]1Cl10, (eq 2 and 3).

[Au(CgF5)5(OEty)] + [Au(CH,PPhy),]CIO, —
[Au(CeF5)3(CH,PPhy)] + [Au(CH,PPh,)(OEt,)]CIO,
5

@

!/2[Aug(u-CD)y(CeF5)4] + [Au(CHPPhy);]CI0, —
cis-[Au(CsF5)2GCl(CH2PPh3)] + [Au(OCl0;)(CH,PPhy)]

3

(3) To a chloroform solution (256 mL) of [Au(CH,PPh,),]Cl0, (0.3
mmol, 0.2565 g) was added 0.3 mmol of Q[AuX,;]. The mixtures were
stirred (room temperature, 2 h, X = Cl; room temperature, 3 h, X = Br;
refluxed 5 h, X = C¢Fs; refluxed 8 h, X = C4Cl;) and then evaporated to
dryness. For complexes 1 and 2 the residues were washed with ethanol
(8 X 20 mL) and recrystallized from CH,Cl,/n-hexane. Yields: 62% (1),
54% (2). Complexes 3 and 4 were extracted from the residues with
diethyl ether (3 X 20 mL) and, after vacuum evaporation to ~5 mL,
crystallized by addition of n-hexane (20 mL). Yields: 75% (3), 72% (4).

(4) Usén, R.; Laguna, A.; Laguna, M.; Usén, A.; Gimeno, M. C. Inorg.
Chim. Acta 1986, 116, 91.

(5) Usén, R.; Laguna, A.; Laguna, M.,; Uson, A. Inorg. Chim. Acta 1983,
73, 63.

(8) (a) Usén, R.; Laguna, A.; Laguna, M.; Abad, M. J. Organomet.
Chem. 1983, 249, 437. (b) Usén, R.; Laguna, A.; Brun, P. J. Organomet.
Chem. 1979, 182, 449. (c) Usén, R.; Laguna, A. Coord. Chem. Rev. 1986,
70, 1.

(7) Usén, R.; Laguna, A.; Laguna, M.; Rojo, A.; Fraile, M. N. J. Or-
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Table I
analyses 1I'I NMR (2Jp_H)e V(AU_C), u(Au—Cl),
complex C H Au Av® molwt? mpf°C -CHn-  PPhy,Me, cm? cm™!
Au(CgCls)CH,PPh; (4) 41.47 2.64 27.48 3 713 (723) 170 1.86 (13.0) 561
(41.55) (2.37) (27.26)
Au(C4F5);C1(CH,PPhy) (6) 43.93 2.26 23.20 1 850 (843) 214(d) 261 (13.9) 577 328
(44.18) (2.03) (23.37)
Au(CgFyg)3(CH,PPh,Me) (7)  42.34 1.80 21.82 0 952 (912) 293 2.21 (13.6) 2.35(13.3) 578
(42.12) (1.65) (21.58)
Au(CgF;5)3(CH,PPhMe,) (8) 38.24 1.81 22.53 2 ¢ 219 1.91 (13.3) 1.92 (13.0) 554
(38.13) (1.54) (23.16)
Au(C¢Fy),ClI(CH,PPh,Me) (9) 40.16 2.26 25.30 3 820 (781) 166 (d) 2.33 (13.05) 2.53 (13.6) 564 320
(40.00) (1.94) (25.23)
Au(C¢F5),Cl(CH,PPhMe,) (10) 35.45 1.61 27.07 1 740 (719) 172 (d) 1.93 (13.0) 2.16 (13.3) 567 314
(35.10) (1.82) (27.40)

¢In acetone (5 X 10 M), Q! cm? mol™. ®Isopiestic methods in CHCl,. °Not sufficiently soluble. ¢Or decomposition point. ¢In CDCl,,
relative to SiMe, internal reference. Chemical shifts in ppm and coupling constants in Hz.

Processes 2 and 3 take place slowly: 6-12 h of refluxing
in CHCI; are required.?! Under these conditions the
unstable hypothetical byproducts ([Au(CH,PPh,)-
(OEty)]1CI0, and [Au(OCl0;3)(CH,PPh,)]) decompose to
metallic gold and other unidentified products.

The above gold(III) precursors can also be ylidated by
using other gold(I) compounds as ylide sources (eq 4 and
5).

[Au(CgF'5)3(OEty)] + [Au(CgF5)(CH,PRy)] —
[Au(cergs(gHszs)] + Aul + 1/,C1,Fyy (4)

PR, = PPh,Me (7), PPhMe, (8)
!/5[Aug(u-CD)5(CgF5)] + [Au(CgF5)(CH,PR;)] —
CiS'[Au(CsF5)2CI(CH2PR3)] + Au’ + 1/2012F10 (5)
9, 10

PR; = PPh,Me (9), PPhMe, (10)

Table I summarizes analytical and other data for com-
plexes 4-10.

(8) Procedure as for complexes 3 and 4.° Yields: 60% (5), 64% (),
67% (7), 84% (8), 93% (9), 95% (10).

To the best of our knowledge, such ylide transfer reac-
tions as those described above are novel. Further work
using other gold-ylide complexes and other transition
metals is in progress in our laboratory. The F NMR
specgra of complexes 6 and 9 confirm their cis configura-
tion.
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