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INTRODUCTION NBu,; X = CIl, Br, I) give dinuclear complexes of formula Q[(AuX),(u-
PR))|?>?#2®2" (Eqn. 1). Three of them - NBu,[(AuBr),(u-PPh)]*’ and
PPN[(AuCl),(u-PR,)] (PPN =N(PPh,),; R = Cy, 'Bu)**- have been structurally
characterized, showing almost linear X-Au-P angles, tetrahedral phosphorus

and nonbonding Au-Au distances (the shortest of them being 3.616 A).

The vast majority of gold complexes with five group-element donor
ligands contain tertiary phosphines, although compounds with amine, arsine
or stibine ligands are also known. Although phosphide ligands, which are
formed by deprotonation of non-tertiary phosphines, are closely related to
the former, they have been employed to a lesser extent, mainly due to their
lower stability. Thus, the chemistry of phosphido-bridged derivatives of the R,
main group elements'” or transition metals*® has been a matter of interest for B
various research groups in the last few years. While there are many phosphido / \
complexes with metals, mainly of groups 6" or 10,'*%" the chemistry of gold A Au
derivatives has experienced less progress in this field of research in spite of e *,
the possible catalytic behaviour of di- and polynuclear phosphido-bridged X X
compounds.?' This is an interesting field of research, because the substitution
of one or more protons by metal atoms allows the synthesis of homo- or hetero-
polynuclear compounds in which the presence of a small bridging atom, such
as phosphorus, may give rise to intermetallic contacts, which, as is known,
are often responsible for surprising and interesting optical properties, such as

[£uFRo]y + QlawN,] ———=Q

Eqn. 1

Although there are fewer examples of gold(III) complexes, one of the first
gold phosphides described was the dinuclear gold(III) derivative [Au,Me,(p-

luminescence, area with an increasing importance in the last years. This review
focuses on gold phospide complexes derived from secondary phosphines
(PR,H), primary phosphines (PRH,), primary diphosphines (PH,(CH,) PH,)
or from PH,. The moieties derived from all these complexes usually act as
bridging ligands between more than one gold centre or between gold and other
transition metal centres.

Secondary phosphine derivatives

Different gold(I) polymers of formula [AuPR,] (R = Ph, p-C,H Me,
p-CH,Bu, Et, CH,)) have been prepared by reaction of the corresponding
secondary phosphine with different gold(I) compounds, such as [AuCl(tht)] (tht
= tetrahydrothiophene)® or [AuCl(tdg)] (tdg = thiodiglycol)* in the presence
of bases, or with [AuMe(PMe,Ph)],** [Au(acac),] (acac = acetylacetonate).”
Although their solid state structures are not known, the use of bulkier
substituents has recently enabled the determination of the oligomeric structures
of some similar derivatives prepared by reaction of [AuCI(PHR,)] (PR, =
PMes,, PCy,, P'Bu,, Pls,, PPhMes; Mes = 2,4,6-C H,Me,, Cy = cyclo-CH,,
Is = 2,4,6-C H,Pr,) with aqueous ammonia.*® Although *'P NMR spectroscopy
showed that these complexes exist in solution as mixtures, presumably
oligomeric rings of different sizes, X-ray diffraction studies of four of them
revealed rings of varying size-(n = 3, 4, 6) and conformations with alternating
gold and phosphorus atoms. The Au-Au distances in all the cases are too long
to consider any bonding interaction between the metal centres.

The reaction of some of these compounds with Q[AuX,] (Q = N(PPh,),,
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PPh,),], which was obtained in 1976 by reaction of [AuMe,(PPhMe,)] with
PPh,H, leading to the displacement of PPhMe,.** The related pentafluorophenyl
complex [Au,(CF,),(u-PPh,),] has been more recently synthesized starting
from [Au,(CF,),(u-Cl),] (figure la) and PPh,H,* and it was structurally
characterised, displaying two bridging diphenylphosphide groups between
the square-planar gold(IIl) centers forming a four-membered ring. Even a
dinuclear anionic gold(III) complex with only one phosphorus bridging atom,
NBu,[{Au(CF,),},(u-PPh,)] (figure 1b), has been isolated, probably thanks to
the stabilizing effect of the perfluorophenyl groups.?® As in the gold(I) species,
none of them show intermetallic contacts.
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This stabilizing effect has led to the development of a new area of
research in this field: the chemistry of Au" and mixed Au/M' (M = Cu, Ag,
Au) phosphides, which has yielded a number of successful results in the last
years. Thus, the diphenylphosphine complexes [Au(C F,),(PPh,H)] and trans-
[Au(CF,),(PPh,H),]CIO, have been shown as good precursors for this type
of compounds, and their treatment with suitable coinage metal precursors in
different molar ratios and in the presence of acetylacetonate as deprotonating
agent leads to the synthesis of complexes of different nuclearity and charge, as
well as with different number of diphenylphosphido bridging ligands.?*3!

The dinuclear neutral or anionic products [Au(CF,),(un-PPh,)M(PPh,)]
(M = Ag, Au) or NBu,[Au(CF,),(u-PPh,)Au(CF,)] were thus obtained by
reaction of equimolecular amounts of [Au(C F,),(PPh,H)] and [M(acac)(PPh,)]
or [Au(CF/)(tht)] and NBu,(acac), respectively. The trinuclear compounds
PPN[{Au(CF)),(u-PPh)} M] (M = Cu, Ag, Au), also obtained from
[Au(CF,),(PPh,H)], contain perfectly linear M' centers bonded to two
phosphido gold(II) fragments. The X-ray crystal structure determinations
were carried out for the silver(l) and gold(I) species, allowing us to compare
their covalent radii, indicating that gold is smaller than silver in 0.07 A,
confirming the results obtained by Schmidbaur, who compared bond lengths
in [M(PMes,),|BF, (M = Au, Ag).”> An alternative strategy for the synthesis of
some of them involves the use of [Au(CF,),(acac)] as gold(Ill) precursor, as
shown in scheme 1.
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Scheme 1. R = C F; i) [AuR(tht)] + NBu,(acac); ii) [Au(acac)(PPh,)] or
[Ag(TfO)(PPh,)] +NBu4(acac) 111)‘/2PPN[Au(acac) , 2 AgClO, +PPN(acac)
or 2 [Cu(NCMe) JTfO + PPN(acac); iv) [AuR, (tht) ] + NBu,(acac); v) %
[Au(PPh,H),]TfO; vi) [AuR,(PPh,H)]

Similarly, starting from #rans-[Au(CF,),(PPh,H),]CIO,, the trinuclear
derivatives  trans-NBu,[Au(CF,), {(1-PPh,)Au(C F,)},], cis-[Au(CF,){(n-
PPh,)Au(PPh,)},ICIO, or PPN[’Au(C F ) (u-PPh ) } Cu], which contain
two (the first two) or four (the latter) phosphldo bridglng ligands, have been
obtained.® A series of tetranuclear neutral complexes [Au(C F,),(u-PPh,) M],
(M = Cu, Ag, Au) can also be isolated by reaction of the same gold(III) starting
material with M(I) salts in the presence of acetylacetonate as deprotonating
agent (2:1), as shown in scheme 2.
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Scheme 2. R =C F; 1) 2 [AuR(tht)] + 2 NBu,(acac); ii) 2 [Au(acac)(PPh,)];
iii) %2 [Cu(NCMe),]TfO + 2 PPN(acac); iv) PPN[Au(acac),], Ag(OCIO,) + 2
PPN(acac) or [Cu(NCMe),]TfO + 2 PPN(acac).

Furthermore, reaction of the mixed Au"/Ag' diphenylphosphide complex
[Au(C F,),(u-PPh,),Ag], with an equimolecular amount of [AgCI(PPh,)] leads
to the formal insertion of the latter into the starting complex, yielding the
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pentanuclear derivative [{Au(CF)),{(n-PPh,)AgPPh,}(u-PPh,)},(n-Ag)(u,-
CD)]. This compound displays an unusual perfectly planar T-frame p,-Cl
bridging the three silver atoms (see Figure 2). Surprisingly, this compound
is also obtained by treatment of trans-[Au(CF,),(PPh,H)]CIO, with
[Ag(TfO)(PPh,)] (TfO = trifluoromethylsulphonate) and AgTfO (2:2: 1) in the
presence of PPN(acac) and PPNCL*!

Pthlll PPh,
Ag—(C1—A
3 g—l g\\
DhoP | PPhy
-
c‘ﬁFS‘_AU—‘P Pe—— R
Phsy Phy
Cgls CeFs

Figure 2

Apart from these mixed Au"/M' complexes, there are some examples
of diphenylphosphido groups acting as bridging ligands between gold(l) and
other metal centers. A series of Mn'/Au' compounds can be isolated when the
carbonylmanganese(]) starting cationic complexes [MnL (PPh, H) I'ly=1L,
= (CO),, (CO),(bipy), (bipy = 2,2’-bipyridine); y = 2, L = (CO) ] are treated
with [AuCl(PR )] (R = Ph, p-C.H Me), [Au(CF,)(tht)] or [AuCl(tht) in the
presence of api)ropriate proportions of acetylacetonate salts, or mixtures of
these reagents.*® The complexes thus prepared resemble the recently described
Au/Au' ones and display similar structures, although a striking difference
is found in the bis(pentafluorophenyl)gold(I) derivatives: while the gold(IIl)
complex displays these units in a trans disposition, they are in a cis disposition
in the manganese(I) compound PPN[Mn(CO), {(u-PPh,)Au(CF.)},].

Deprotonation of PPh,H in the iridium clusters [Ir,(CO), (PPh,H)] or
[Ir,(CO),,(PPh,)(PPh,H)] in the presence of [Au(PPh,)]PF, yields heteronuclear
derivatives, which have a tetrahedral framework bearing a terminally bonded
PPh,AuPPh, ligand.** Finally, [Pt,(u-PPh,),(PPh,),] or [Pt(u-PPh,){u-(o-
C, H PPh )}(PPh ),] easily react w1th the electrophlles [M(PPh )] (M =Cu,
Ag, Au) to give the tri- or tetranuclear complexes [Au,Pt,(u- PPh ,),(PPh,), 1
(Figure 3) or [Ptz{M(PPhs)}(p,L-PPhZ){},L-(o-CGHAPPhZ)}(PPh3)2]*, (Figure 3b)
in which [M(PPh,)]" fragments have been added to the Pt-Pt bonds.”> While
the first species displays an original hammock-like structure, in which each
[Au(PPh,)]" is linked to a platinum atom in a semi-bridging position between
the Pt and a diphenylphosphido bridge (Au-P = 2.682(7) and 2.629(7) A), the
latter contains. Three different bridges between the platinum centres.

i
(PhsP)Au--—PPhy 2+ TPh,
Phi;P —P{——Pt—PPhs PhsP — Pt ——Pt—PPh;
PhoP’- - - “hu(PPhy) M/ bon,
o PhsP
(bl
Figure 3

Primary phosphine derivatives

PR* units can also act as ligands in gold(I) complexes, usually acting as
a bridge between two, three or four gold atoms. Thus, the primary phosphines
PRH, (R = Ph, 0-C,HMe, 2,4,6-C H,Bu,) can be triply aurated when treated
with the oxonium salt [O(AuPPh}) ]BF in tetrahydrofuran (THF) affording the
species [(u1,-PR)(AuPPh,),]BF 7% Wthh display a tetrahedral environment
at the phosphorus atom and 1ntramolecu1ar Au-Au distances in general longer
than twice the van der Waals radium of gold (1.66 A).* Only in the case of
the bulkier phosphodiide ligand P(2,4,6-C H,'Bu,)*, two of the three metals
maintain a weak interaction of 3.1546(3) A in the solid state,*® making the third
gold centre inequivalent to the other two, although they all are equivalent in
solution, as NMR spectroscopy indicates.
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Scheme 3

The sterical demand for substituents in the oxonium salt strongly
influences the nuclearity of the product, and thus, when a bulkier ligand is
used, P(2,4,6-C,H,'Bu,)H,, a mixture of the di- and trinuclear complexes [ {u-
P(2,4,6-C H,Bu,)} (AuP'Bu,),] and [{p,-P(2,4,6-C H,Bu,)}(AuP'Bu,),]BF, is
obtained.*® The dinuclear compound can be isolated as a pure product when the
reaction is carried out in equimolecular quantities.**

The electrophilic addition of a further [AuPPh,]" fragment to the
trinuclear cationic species affords the novel hypercoordinate dications [(,-
PR)(AuPPh,),I* (R = 0-C,HMe, 2,4,6-C H,Bu,)’”* with a square pyramidal
PAu, core and 1ntramolecu1ar AuAu contacts between the four gold atoms in
the o -Tolyl derivative (Au-Au distances in the range 2.891(1)-3.012(1) A) (see
scheme 3).%’

Finally, a decanuclear gold(I) cluster cation of formula [Au (AuCl),(u,-
P'Bu), {u-P(‘Bu)=C(NMe,),} ,]** was isolated from a dichloromethane solution
after slow conversion of the resulting mixture obtained in the reaction of
[AuCI(PPh,)] withtwo equivalents of' BuP=C(NMe,),.“ This compound features
six edge-bridging phosphinoalkene ligands and two p,-terz-butylphosphodiide
ligands (see Figure 4). Eight gold atoms form a puckered ladder made up of
three quadrangles, the central one capped on both faces by a ‘BuPAuCl entity,
showing Au-Au distances ranging form 3.030(1) to 3.426(1) A.
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= BuP=CMe,),
Figure 4.-

As commented above for diphenylphosphido derivatives, the use of
pentafluorophenyl rings enabled the synthesis of stable gold(IIl) complexes,
and thus, cyclic and acyclic phosphino, phosphido and phosphodiido
derivatives of the primary phosphine PPhH, were prepared in high yields.*!
Treatment of [Au(CF,),(PPhH,)] with gold(l), silver(l) or gold(IIl) reagents
in the presence of a deprotonanting agent leads to the di- or trinuclear
phenylphosphido derivatives [Au(CF,),(n-PPhH)AuPR,] (R = Ph, Me),
PPN[{Au(C,F,),},(u-PPhH)] or PPN {Au(C Di(h- PPhH)}ZM] M = Ay,
Ag), which resemble the diphenylphosphide ones described in the previous
section, or trinuclear phenylphosphodiide [Au(CF,),(n,-PPh){Au(PPh,)},].
The anionic complex PPN[{Au(CF,),},(u-PPhH)] further reacts with similar
gold(I) precursors to afford higher nuclearity phosphodiide anions, such as the
trinuclear [ {Au(CF,),} (p}-PPh)Au(PPh) [{Au(CF)), } (u,-PPh)Au(C F)I*
or the pentanuclear trianion [{(Au(CF)),) (H; PPh)} Au (scheme 4).
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Scheme 4. R = C F.. 1) [Au(acac)(PPh,)] or [AuCI(PMe,)] + Tl(acac); ii)
[AuR (tht)] + PPN(acac); iii) /2 PPN[Au(acac),] or 2 Ag(OCIO,) + PPN(acac);
iv) 2 [Au(acac)(PPh )]; v) [Au(acac)(PPh,)]; V1) [AuR(tht)] + PPN(acac) vii)
2 PPN[Au(acac),].

Very interestingly, treatment of [Au(C F.),(u-C1)], with PPhH, results in the
formation of the cyclic trinuclear complex [Au(C F,),(un-PPhH)], instead of a
dinuclear derivative similar to that obtained with diphenylphsophine, and whose
crystal structure shows a hexanuclear ring of alternating square-planar gold(I1I)
and tetrahedral phosphorus atoms in a twisted boat conformation. It further
reacts with [Au(acac)(PPh,)] to afford the tetranuclear phosphide/phosphodiide
derivative [{Au(CF,),(u-PPhH)}, {Au(C F)),(u,-PPh)Au(PPh,)}] (scheme 5).
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Scheme 5. R = C F,

There are also some examples with PCy* acting as bridge between three
or even four metal centres, as the mono- and diaurated Mn/Au' complexes
[{Mn(CO),} (n-H)(1,-PCy)(AuPR,)] (R = Ph, Cy, p-CH,F, p-CHOMe)
and the pairs of isomers [{Mn(CO),},(n-AuPPh )(u3-PCy)(AuPPh )] and

[{Mn(CO) }z(uA-PCy)(AuPPh)], formed by reaction of [{Mn(CO),},(u-
H)(pn-PCyH)] with [ AuCl(PR )] in the presence of a non-nucleophilic base.*
It’s worth mentioning that, in contrast to what has been reported for most gold
phosphides, the latter tetranuclear compound shows an intramolecular Au--Au
contact of 2.9212(1) A, as well as a Mn-Mn and a Mn-Au bond of 2.846(2)
and 2.762(2) A, respectively, with the other two metals (Mn' and Au') located
at 3.780(2) A (Figure 5).
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Figure 5.-

The variation of the reagent [AuCI(PR,)] and the solvent in the reaction
system showed that the isomerization equilibrium depends on electronic and/or
steric factors and on the polarity of the solvent. This, in the case of the PCy,
derivative it was possible to separate the p,-brigde isomer {Mn(CO)A,Z(u
AuPCy,)(u,-PCy)(AuPCy,)], due to the blgger steric strain in the related
u,-P bridged isomer.*”® In contrast, the related dirhenium/gold complexes
[{Re(CO),},(u-H)(1,-PCy)(AuPPh)]  and  [{Re(CO),},(n-AuPPh)(u,-
PCy)(AuPPh,)] show no tendency for isomerization.*

Primary diphosphine derivatives

When a primary diphosphine is employed, higher nuclearity compounds can
be obtained. Thus, the aromatic diphosphines 1,2- and 1,4-diphosphinobenzene
can be triply aurated at each phosphorus upon reaction with two equivalents of



[O(AuPR,),]BF,, leading to the hexanuclear cations [1,2-C H, {P(AuPPh,),} J**
“or[1,4- C H {P(AuPR ),},J*" (R =Ph, ‘Bu) (Figure 6a).* Even an octanuclear
complex, [1 4 CH {P(AuPh ).},1*" (Figure 6b), can be obtained in quantitative
yield by reactlon of 1,4- C(,H‘,(PHZ)2 with two equivalents of an equimolar
mixture of [O(AuPPh,),IBF, and [AuPPh ]BF,* It is worth noting that
this doubly tetraaurated complex cation is stable in spite of its exceedingly
high positive charge, a stability presumably favoured by Au--Au bonding
interactions in each p,-P(AuPPh,), > unit.

5 PhiP Ay Aprn, |
Ph3PAu\ /AuPPh3 Ph;PAu-’n.m\\ P/ N“‘AuPPh3
PhBPAuw)-P@‘PQXAuPPh; PhiPAL upph3
Ph;Pau PPl A
PhyPA uPPhy
a) by
Figure 6.-

On the other hand, a number of cyclic or non cyclic gold(I1l) phosphino-
phosphides or diphosphides were synthesized from 1,2-diphosphinobenzene
(scheme 6).* The diphosphino complex [{Au(CF)),}(1,2-PH,C,H,PH,)] or
the phosphane-phosphide [ {Au(C,F,),},(1,2-PHC H,PH,)] react with suitable
pentafluorophenylgold(I1l) precursors in the presence of free or coordinated
acetylacetonate to afford the di- or trinuclear species shown in scheme 6.
In some of these reactions, the migration of one Au(C/F,), group from one
phosphorus to the other is observed. In the case of trans-[ {Au(C,F)),}(1,2-
PHCH,PH){Au(CF,),Cl} {n-Au(CF.),} T, both the acetylacetonate and one
of the chlorme atoms of [Au(p- Cl)(C F),], act as deprotonating agents in a
reaction that occurs with the breaking of the dlnuclear compound and that leads
to a complex with three different pentafluorophenylgold(I1l) fragments.
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: Schem;:]G R = CF,; i) [AuR,(tht)] + acac; ii) [Au(u-CI)R,], + acac; iii)
AuR (acac)].

[{Au(CF/)3},(1,2-PHC,H,PH,)] has also been shown to be a useful
starting material for the synthesis of mixed Au"/M' (M = coinage metal)
diphosphide or diphosphodiide compounds following a similar synthetic
strategy.* Thus, its reaction with phosphino- or pentafluorophenylgold(I) or
silver(I) complexes in the presence of the same deprotonant agent leads to
trinuclear diphosphides displaying a tricoordinated gold(I) or silver(I) centre
(see scheme 7). The bridging chlorine atom of [ {Au(PPh,)},(u-CI)]" is able to
extract one phosphinic proton from [{Au(CF,),},(1,2-PHCH,PH,)] to yield
the tetranuclear diphosphodiide complex [{Au(C F,),}(AuPPh,)(1,2-PHC H P
H){Au(CF,),} (AuPPh,)]. As in other cases, the reaction takes place with the
concomitant migration of one Au(C,F,), group from one phosphorus to the other,
leading to a more symmetric product. Finally, the hexanuclear diphosphodiides
[{Au(CF)),}(1,2-PC H,P){Au(CF,),} {u-M(dppe)M},] (M = Cu, Ag, Au)
were prepared in good yields using similar procedures. The crystal structures of
the Au"/Au' and Au"'/Ag' species were determined, showing discrete molecules
consisting of a 16-membered bicycle formed by the ipso carbon atoms and both
phosphorus of the 1,2-diphosphodiidebenzene ligand and two M(dppe)M units,
with each phosphorus of the diphosphodiide also bonded to a tris(pentafluorop
henyl)gold(III) unit. An important feature in these structures is the presence of
intramolecular M"--M! contacts of 2.9385(5), 3.0273(5) and 3.1105(5) A for M
= Au or 2.9215(15), 2.9822(16) and 3.0514(16) A for M= Ag.
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Scheme 7. R = C/F; i) [Au(acac)(PPh,)] or [AuCI(PMe,)] + Tl(acac) or
[Ag(TfO)(PPh, )]+PPN(acac), ii) [AuR(tht)]+acac-; iii) [ {Au(PPh )}, (U-Ch]+
iv) 2 [(AuCl), (dppe)] +4 Ag(OCIO,) + 3 PPN(acac) or 2 [M, (dppe)](ClO ), (M
=Ag, Cu) + 3 PPN(acac).

PH, derivatives

A series of complexes containing a central phosphorus surrounded by a
varying number of [AuPR,]" units was described by Schmidbaur some years
ago.’%4” Most were prepared from tris(trimethylsilyl)phosphine and gold(I)
cations of the type [O(AuPR,),]" or [AuPPh,]" in the presence of an excess
of KF, and from these reactions the tetra-, penta- or hexanuclear compounds
[P(AuP'Bu,),]", [P(AuPPh,).J*" or [P(AuPR))J** (R = Ph, Pr, ‘Bu)*" were
isolated as shown in scheme 8. The crystal structure of the former shows a
distorted quasi-tetrahedral P(AuP), skeleton with very weak aurophilic

interactions between the edges of the AuP, unit (Au-Au distances in the
range 3.4395(5)-4.3314(5) A), which are respons1ble for the distortion of the
tetrahedron but also contributed to the stabilization of the system.*’* Although
the solid state structures of the other two compounds have not been determined,
a trigonal-bipyramidal structure, which apparently is fluxional in solution, or

a distorted octahedral PAu, core is tentatively proposed for the di- or trication,
3647

respectively.

T[ O(4uF'Bug)]*

§ [AuPPhs]" + EF
P(SiMes)s [AuPPhs] (exc)

l[O(AuPth)ﬂ*

Scheme 8

The reaction of PH, with [O(AuPPh,),]* and NaBF, in tetrahydrofuran at
low temperature leads to a mixture of products,* one of which is identified as [P
(AuPPh,), {Au(PPh,),} I** (Equation 2). Its crystal structure can be described as
an adduct of [P(AuPPh,),]" and [Au(PPh,),]* with pentacoordinate phosphorus
atoms in an irregular coordination geometry and with gold-gold contacts
between 2.895(1) and 3.051(1) A, stronger than in [P(AuP'Bu,),]". Other
products are [P(AuPPh,).]** and [Au{P(AuPPh,),},]*", the latter considered
as the result of the interaction of two [P(AuPPh,),]" fragments with a further
gold(I) centre.
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PH, %ﬁhﬂﬂ*_ [F(AUPPha)g{ Au(FPha)o}% + [PrAUFFLs)d® + [Au{F(AuFPhs)y)al>*
4

Eqn. 2

Apart from these polyaurated cations, some heteronuclear complexes
deriving from PH, have also been described, such as the dinuclear gold/
osmium PH, bridging complexes [OsX(CO),(PPh,),(u-PH)Aul] (X = CI,
H, m'-OC(=0)Me), [Os(n*-0,CMe)(CO)(PPh,),(u-PH,)Aul] or [Os(n*-
S,CNMe,)(CO)(PPh,),(u-PH,)Aul],* obtained by adding an Aul fragment
to the phosphorus lone pair in the corresponding osmium starting complex
(Equation 3).

(O3 (PHy)(CO),(PPhs)y] [AUI?]'

n=23=ClLH n-0C=0ne
n=1,X=1%0yCe, 13- 5CHMey

[OsH(COMPPha)5(U-PHp) Au]

Eqn. 3

A series of iron/gold clusters containing bridging p,-P* and terminal p.-
PMe* fragments, the simplest one being [{Fe,(CO) (n,-PMe)(p,-P)},Aul,”
can be prepared through cluster-linking reactions using a gold(I) ion linker
metal centre as summarized in Equation 4.

- .
2 Me—P@P—H + H—P@P—H + 4 Ngy, 2LAREEl PR

ot 1)-
Me—P@p{Au—p/I\p}Au—p/’l“p—Me

v, W

n=01,2..
Eqn. 4

Finally, the reaction of the monoprotonated derivative [{MoCp(CO),},(u-
H)(u-PH,)] with [AuCI(PPh,)] and KH as deprotonating agent produced the new
phosphido complex [{MoCp(CO),},(u-H)(u-PH)(AuPPh,)],*! which resembles
the manganese derivatives [{Mn(CO),},(n-H)(1,-PCy)(AuPR,)] described
above. In contrast, when the same reaction is carried out with the chromium
precursor the novel gold/chromium complex [{CrCp(CO),} (P Au,)], in an
unusual bonding situation, is isolated (see scheme 9). The molecular structures
of both complexes have been established by X-ray diffraction methods, the
latter revealing a planar Au,P, six-membered ring, where each distorted
tetrahedrally surrounded phosphido ligand binds two gold atoms as well as
two CrCp(CO), moieties. The Au-Au distances in this compound indicate
essentially no Au--Au interaction.

PPh;
s
H &n
N
F

Pk

OC),CpMo
H\/H / ()2}3\/
E H

SN

MaoCp(COYy

(OC):Cpl /MCp(COb [£uCl(PPhs)] + KH (OC)ZCpCr\ /CGC 0y
P R
M= Mo, Cr / \
(OC)chCrxAu Aﬂ/CGC(CO)z
| e |
(00)CpCi—" T Crop(oo)
Scheme 9

As conclusion, this area of research, far from being run out, is a field
of interest at present because it allows the preparation of homo- or hetero-
polynuclear complexes with very interesting structures, and in which, thanks
to the presence of a small atom in the proximity of some metal centres, the
presence of intermetallic contacts can be sometimes favoured. As is known,
these type of metallophilic interactions are often responsible for interesting
optical properties, such as luminescence, area with an increasing importance
in the last years.
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