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The octanuclear cluster [REus-C)(COxAus-Re(CO}),)% loses a [Re(CQ)*+ capping unit in refluxing acetonitrile

to give the heptanuclear cluster Réus-C)(CO)7(us-Re(CO¥)]3~. The latter compound can be capped with
[AuPPh]* groups to form the monogold and digold derivatives JR&(CO)o(AuPPh)]?~ and [RelrC-
(COXo(AuPPh),]~. These three new anionic clusters have been isolated as BRtMor PPl salts and are
formulated on the basis of microanalytical and FAB mass spectrometric data. The solid-state structurg{Be?Ph
Ir(1t6-C)(CO)o(uz-AUPPH),]-CH,Cl2 has been determined by X-ray diffraction. Crystal data: triclinic, space
group P1, a = 13.1182(1) A,b = 15.1806(1) A,c = 23.4061(3) A,a = 74.251(13, B = 82.058(1}, y =
70.306(1%, Z= 2. Further information on the structures of the compounds in solution has been derivéd@rom
and3P NMR studies.

Introduction general formula [Réus-C)(COpML ]2, we observed that
framework rearrangement of 1,4-bicapped{®e C)(CO);lr-
(COY]? generated [Rer(us-C)(CO)Aus-Re(COY);]%~, a unique
1,3-bicapped isoméf. These two structural isomers were used
recently as single-source molecular precursors to alumina-
supported bimetallic nanoparticles that show catalytically and
structurally distinguishable featur&s.In this paper we describe
the facile decapping of a [Re(Cg)y fragment from [Relr(ue-
C)(CO)Aus-Re(CO}),]? to give the new cluster trianion [Re
Ir(ue-C)(CO)A(us-Re(CO})]3~ as well as further capping
reactions of this cluster with the [Au(PRh™ moiety (see
Scheme 1).

An important issue in studies of higher-nuclearity transition
metal clusters is the controlled manipulation of nuclearity in
cluster synthesis® For the systematic buildup of clusters,
capping of triangular faces of anionic clusters by cationic or
neutral mononuclear species has been widely used to form
mixed-metal clusters having one or two more metal atoms than
the original compound&® On the other hand, reactions of metal
clusters with carbon monoxide, phosphines, or nitrogen-contain-
ing ligands frequently results in the removal of one metal vertex
from a higher-nuclearity cluster compoufd.

As part of our continuing study of the synthésiand

reactivity? of a set of octanuclear mixed-metal clusters with the . .
Experimental Section
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Scheme 1 Table 1. Crystallographic Data for
[PPh]2[ResIrC(CO)o(AUPPH);]-CH,Cl,
empirical formula G2H5:020P:ClLResIrAu,
fw 3224.38
space group P1
temp, (K) 198(2)
a(h) 13.1182(1)
b (A) 15.1806(1)
c(A) 23.4061(3)
" o (deg) 74.251(1)
AuPPhg B (deg) 82.058(1)
y (deg) 70.306(1)
V (A3 4218.14(7)
z 2
Deaic (g-cm3) 2.539
u(Mo Ka) (cm™) 13.793
A(Mo Ka) (A) 0.710 69
F(000) 2936
6 range (deg) 1.4728.26
no. of reflcs collcd 27 324
no. of indep reflcs 18914
Rint 0.0293
no. of obsd datal [> 20(l)] 18 906
@ =Re O = @ =Au Ri[l > 20(1)]2 0.0426
WR; (all data¥ 0.1387
Synthesis of [PPN}[ResIrC(CO) 1/(us-Re(CO))]. [PPNL[ResIrC- aRy = 5|(Fo — Fo)l/YFo. PWRe = [SW(Fo? — FA¥Y Fo]Y2 with w

(COnAus-Re(COY)7 (33.1 mg, 0.0103 mmol) was dissolved in = 1/[0%F?) + (0.0632)2 + 100.7129] wherep = (F,2 + 2F32)/3.
acetonitrile (ca. 30 mL) and the solution heated under reflux for 7 h.

After cooling to room temperature, the solution was reduced in volume apove. The solvent was evaporated under vacuum, and the red residue
by half under vacuum. Excess [PPN]CI (13.5 mg, 0.024 mmol) was was redissolved in dichloromethane (5 mL). Solid Au(BR; (3.55
added to the solution, which was then thoroughly stirred before the g 0.00681 mmol) was added to the deep red solution, which changed
remaining solvent was removed under vacuum. The oily red residue jnstantly to orange-red. The solution was stirred ®h and then

was washed first with chloroform (2 3 mL) and then with 2-propanol  evaporated under vacuum. A dichloromethane solution of the residue
and finally was dried under reduced pressure to give a red powder (12.3|ayered with diethyl ether provided red crystals of [PPNJR&(CO)o-

mg, 34%). Anal. Calcd for GeHaoNalrO20PsRes: C, 44.30; H, 2.59;  (AuPPh),] (5.7 mg, 55%) after 1 week. The [PRhsalt was prepared

N, 1.20. Found: C, 42.19; H, 2.72; N, 1.09. IR (acetorma)s 2029 in a similar manner.

(vw), 1976 (s, sh), 1967 (vs), 1952 (w, sh), 1906 (w, sh), 1887 (W)  X-ray Crystallographic Study of [PPh.][RedlrC(CO) 2o(AuPPhs).

cm . *C NMR (acetoneds, 20°C): 9 415.0 (sus-C), 209.3 (s, 3C), Single crystals of the compound suitable for X-ray crystallography were

203.6 (s, 3C), 202.2 (S, 6C), 196.2 (s, 6C), 180.3 (s, 26C0). FAB- grown by dichloromethane/hexane solvent diffusion at room temperature
MS (negative ion):m/z (**Re, '*ir) 2425 (M — 2PPN), 2154 (M~ in the course of 2 days. The red, columnar crystal (0x18.20 x
2PPN-Re(CO)), 1887 (M— 3PPN). 0.40 mnf) was mounted to a thin glass fiber by using oil (Paratone-N,
Synthesis of [PPN}[ResIrC(CO) 2o(AuPPhg)] and [PPN][ReslrC- Exxon), and diffraction data were collected on a Siemens Platform/
(CO)2o(AUPPh);]. - A solution of [ReIrC(CO)*” was prepared in  ccD automated diffractometer at 198 K. The 18 914 independent
situ by heating an acetonitrile solution of [PR[ResIrC(CO).«(Re- reflections (with maximum 0.2063 and minimum 0.0169 transmission)

(COX)2] (41.0 mg, 0.0127 mmol) to reflux for 7 h. The solvent was  were corrected numerically for absorption. A summary of crystal-
evaporated under vacuum to give a red residue, which was dissolved|ographiC details is given in Table 1.

in dichloromethane (20 mL). Au(PBICI (13.0 mg, 0.0263 mmol) The structure was solved by direct methods (SHELX®lydrogen
was added to this solution, and the mixture was stirred at room atoms were fixed on calculated positions. Full-matrix least-squares
temperature for 24 h; then the solvent was removed in vacuo. refinement, based of?, of the positional and anisotropic thermal
Dichloromethane/diethyl ether solvent diffusion was carried out twice parameters for all non-hydrogen atoms convergeRi at 0.0426 (WR,

on the orange-red residue over a period of 10 days, which provided a — 0.1114) for those data with > 25(1). Complete details of the
red powder of [PPNJResIrC(CORo(AUPPh)] (20.1 mg, 46%). Anal.  ¢rystallographic study and atomic coordinates for [HReslrC(CO)-
Caled for GiHzsNoAUIrOPsRes: C, 39.01; H, 2.21; N, 0.82.  (aAu(PPh)),] are provided as Supporting Information. Selected bond

Found: C,38.10; H, 2.32; N, 0.64. IR (acetone}o 2041 (vw), 2003 lengths and angles for the cluster molecule are given in Table 2.
(m), 1989 (vs), 1969 (w), 1911 (w) cth 3P NMR (chloroformél,

20°C): 78.4 ppm (s, 1PR in AuPPh), 21.8 ppm (s, 4PR in PPN"). Results and Discussion
FAB-MS (negative ion):m/z (*¥'Re,%r) 2884 (M — PPN), 2346 (M . L
— 2PPN). Formation and Characterization of [ReglrC(CO) 3.

The supernate from the solvent diffusion was evaporated to drynessWhen [PPN}[Reslr(ue-C)(CO)7(us-Re(CO}),] is heated in
in vacuo. The orange residue was redissolved in dichloromethane, andrefluxing acetonitrile for several hours, the new complex
n-pentane was layered on top. After 2 days at room temperature, red[ReglrC(CO)¢]3~ is formed, presumably together with [Re(GO)
crystals of [PPN][RerC(COxo(AuPPh)] (6.2 mg, 15%) were isolated. ~ (NCCH)3]*, which has not been identified. The solution IR
Anal. Calcd for GsHeoNAU>IrOx0P:Res: C, 33.45; H, 1.81; N, 0.42. (3, spectrum of the new cluster is very similar to that of
Found: C, 34.17; H, 2.19; N, 0.48. IR (acetone}o 2054 (vw), 2017 [Re;C(CO)1]3~,* supporting its formulation as a trianion. The
(), 2007 (vs), 2001 (s, sh), 1985 (m), 1942 (w), 1913 (w), 1889 (vw) negative-ion FAB mass spectrum of the isolated PRl

cm L. 3P NMR (chloroformd, 20°C): 82.4 ppm (s, 1R in AuPPh), . . .
77.6 ppm (s, 1PP in AUPPh). 21.8 ppm (s, 2PP in PPN'). FAB- shows the highest mass multiplets centereaVat2420, which

MS (negative ion):m/z (*¥'Re, 1%9r) 2805 (M — PPN), 2346 (M—

(13) Sheldrick, G. M.SHELXTL PC, Version 5;0Siemens Industrial

PPN— AuPPh). : .
. . Automation, Inc.: Madison, WI, 1994.
_Direct Synthesis of [PPN][R&IrC(CO) 2o(AuPPhg),]. An aceto- (14) (a) Hayward, C.-M. T.; Shapley, J. Rrganometallics1988 7, 448.
nitrile solution containing [RgrC(CO)|*~ was prepared in situ from (b) Hayward, C.-M. T. Ph.D. Thesis, University of lllinois at Urbana-

[PPNL[ResIrC(CO)ARe(COY);] (10.1 mg, 0.00316 mmol) as described Champaign, 1984.



3062 Inorganic Chemistry, Vol. 37, No. 12, 1998

* c e
a
d
a d
b
b
e
_.IM"Jul T MI T T | H [ il T ' T T T
210 200 190 180 PPM

Figure 1. 3C NMR spectrum (carbonyl region, acetodg-20 °C) of
[PPNE[ResIrC(CO),q]. The asterisk denotes a solvent resonance.

Table 2. Selected Structural Parameters for
[PPhy]2[ResIrC(CORo(AUPPR);]

Bond Distances (&)

Aul-Irl 2.758(1) Aub-Re2 2.944(1) AuxRe3 2.922(1)
Au2—Re2 2.890(1) AuzRe3 2.897(1) AuzRe6 2.844(1)
Irl-Re2  3.020(1) Ir+Re3 3.026(1) IrtRe7 2.816(1)
Irl-Re4  2.859(1) IrtRe5 2.867(1) Re4Re5 3.007(1)
Re2-Re3 2.982(1) Re2Re6 3.161(1) Re3Re6 3.103(1)
Re4-Re3 3.061(1) Re4Re6 2.982(1) Re4Re7 2.977(1)
Re5-Re2 3.050(1) Re5Re6 3.012(1) Re5Re7 2.951(1)
Irl-C 211(1) Re2C 2.18(1) Re3C 2.15(1)
Re4C  211(1) Re5C  213(1) Re6C  2.10(1)
Aul—-P1  2.293(2) AuzP2 2.304(3)

Bond Angles (deg)
P1-Aul—Irl 134.95(8) P+Aul—Re2 152.02(8)
P1-Aul—-Re3 140.58(8) P2Au2—Re2 140.81(8)
P2—Au2—Re3 143.79(8) P2Au2—Re6 140.75(8)

corresponds to the formula [PPN][REC(CO)q ~. However,
since we have not been able to obtain the compound in
crystalline form suitable for X-ray diffraction, we have used
13C NMR spectroscopy for structural elucidation.

The'3C NMR spectrum of [RgrC(CO)g]3~ shows a carbide
resonance ab 415, which is in the expected rang@l4 The
carbonyl region of the spectrum is shown in Figure 1. There
are five carbonyl signals at 209.3, 203.6, 202.2, 196.2, and
180.3, with 3:3:6:6:2 relative intensities. This pattern is
expected for &s-symmetric monocapped octahedral structure
derived by the removal of a Re(C§)capping moiety from
[Reslr(1e-C)(COnAus-Re(CO}),)>. Although the same pattern
of relative intensities could be generated at low temperatures
by a 3-fold symmetric structure with the Ir(COmoiety in a
capping position, we would expect local carbonyl rotation to
be fast at room temperatufeyhich would lead to a 9:9:2
pattern. Furthermore, since the structure of the digold derivative
(vide infra) shows the Ir center as part of the(Ms-C) core,
the iridium atom is most likely in this position in [REC(CO)]3~
as well.

We assign the highest frequency carbonyl signal in Figure 1
to the three carbonyla on the capping rhenium, because in
heptarhenium-based clusters this signal always appears mor
highly shifted than the rest of the carbonyl resonarfdésnd
the substitution of an iridium atom for a rhenium atom in an
adjacent position should not change this trend significantly. The

Ma et al.

other signal of intensity 3C is then assigned by default to the
carbonylsb on the unique rhenium atom residing in the
symmetry plane. We assign the signal at 202.2 ppm to the six
carbonylsc attached to the two rhenium atoms on the open face
and the resonance at 196.2 ppm to the six carbohyda the
two rhenium atoms forming part of the face capped by Re-
(CO). This assignment is consistent with that of Haywérd
for the analogous carbonyl positions in [RECOY]3~. Finally,

we attribute the low-frequency signal of intensity 2C to the two
iridium-bound carbonyl®, on the basis of chemical shift and
intensity1©

The removal of a [Re(C@)" capping group from a capped
Res(us-C) core has been observed in a number of cluster
system$P715 Since loss of the cationic species formally
increases the negative charge on the remaining cluster, this
process typically proceeds readily when the change in charge
is from 1- to 2—. lllustrative examples include (i) [RE-
(CO)g)? from [Re;C(CO)y]~ with CO P (i) [ResC(CO)g)?>™
from [Re;C(COYP(OPh)]~ with CO,™ (iii) [ResC(CO)s(CHy)]%~
from [Re;C(CO)1(CHy)]~ with NCCHs,’¢ and (iv) [H:Res
C(CO)gl? from [HoRe;C(CO)y]~ with NCCHz.1> The only
previous report involving such rhenium clusters, in which a
trianion was formed in an obvious decapping reaction, viz., the
conversion of [RgC(CO)42~ to [Re;C(CO)]3~,* required
strongly reducing conditions (sodium/diglyme). Thus, the
relative ease of the decapping reaction in acetonitrile that
converts [RelrC(CO)#uz-Re(CO}¥),]2 to [ResIrC(COnAus-
Re(CO})]®" is remarkable.

Capping of [RegIrC(CO) ]3>~ by the [AuPPhs]* Moiety.

The charge and structural similarities between;fREQO)1]3~
and [ReIrC(CO)q®~ led us to explore with the new cluster a
capping reaction with the coinage metal fragment [AuWpPh
as we had done previously with the former clusterThe
reaction of [RelrC(CO)q]®~ with 1.1 equiv of Au(PP§CI in
dichloromethane is complete after 14 h at room temperature.
The major IR band observed shifts from 1971 @énfor the
starting material to 1987 cm for the product, which compares
with 1992 cn? for [Re;C(CO)i(AuPPh)]?~.82The FAB mass
spectrum of the isolated [PPNJsalt is fully consistent with
the formula [RelrC(CO)o(AuPPh)]?~.

When excess Au(PBJCI (>2 equiv) is added to a dichlo-
romethane solution of [REC(CO))3~, and the reaction is
allowed to proceed for more than a day at room temperature, a
different species is observed in the IR spectrum, with two strong
bands at 2017 and 2007 cfn From this reaction mixture,
isolation of the PPN salt of this new species by solvent
interdiffusion proceeds only in low yield, but the new cluster
anion is readily formulated as [ReC(CO)o(AuPPh);]~ on
the basis of its FAB mass spectrum. It appears that the low
yield of digold product from this procedure is due to both
monogold and digold compounds coexisting in the reaction
mixture. Thus, when a second equivalent of Au(gBhis
added to a dichloromethane solution of [RE(CO)e-
(AuPPh)]2~, complete conversion to [ReC(CO)o(AuPPR);]~
is very slow, requiring ca. 7 days at room temperature.
Furthermore, when the digold complex is treated with excess
[PPN]CI (ca. 50 eq), it gradually loses one gold capping group
to give the monogold complex over a period of several days.
Therefore, chloride is best avoided in advance, and the digold
derivative is synthesized cleanly and efficiently by treating
ReglrC(CO)q]®~ with 2 equiv of [AUPPBNO3. Similar gold

ap abstraction by chloride has been observed fogQRDO) 5-

(15) Beringhelli, T.; D'Alfonso, G.; Ciani, G.; Sironi, A.; Molinari, HI.
Chem. Soc., Dalton Tran499Q 1901.
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Figure 2. ORTEP diagram of the molecular structure of {Re
IrC(CO)o(AuPPh),]~ with 35% thermal ellipsoids. Only the ipso ¥ x
carbons of the phenyl groups are depicted. JL L\.. VJ
) i
b € '
a i d ¢ 9 75 -20

WL L

buu bU L o 22)0 190 180 11'70' vm;m '200 '1190 180 140 'F'F"M
Figure 4. Variable-temperaturé’C NMR spectra (carbonyl region,
L O dichloromethanek) of [PPN][Re&lrC(CO)o(AuPPHh),]. Indicated tem-

eratures are ifiC. The asterisk marks an impurity.
Figure 3. C NMR spectrum (carbonyl region, dichloromethahe- P puntty

—95 °C) of [PPN][R&IrC(CO)o(AUPPH),). Chart 1

(AuPPhy),],4¢ [Irg(CO)s(AuPPh)]~ % and [HReC(CO)s
(AuPPh),] .16

X-ray Crystallographic Study of [ReglrC(CO) ,o(AuPPhg),] .
Figure 2 shows a diagram of the molecule with the crystal-
lographic labeling scheme. The structure of the digold cluster
consists of an R#r octahedral core containing an interstitial
carbide and capped on three faces with two AuFfRigments
and one Re(CQ)unit. All metal atoms of the three capping
moieties lie together with Ir1, Re6, and the carbide carbon atom
on a pseudosymmetry plane. The gold fragment Aul caps the
face defined by Irl, Re2, and Re3, the second fragment Au2 is
bonded to Re2, Re3, and Re6, and the Re¢@a@p is located
on the face (Irl, Re4, and Re5) opposite to the one capped by
Au2.

A survey of the metatmetal bond distances (Table 2) reveals
that there is a pattern in their variation. The two bonds-Irl
Re2 and Irt-Re3 on the Aul-capped face are longer than the
remaining three kRe bonds. Also, the two bonds ReRe6
and Re3-Re6 on the Au2-capped face are longer than all other Q=Re O=h @=Au
Re—Re bonds, including the ReRe3 bond between the two
gold caps. This pattern shows that the two gold fragments moveaway from each other, pushing Ir1 and Re6 away from the edge

defined by the Re2Re3 vector. This conclusion is also

(16) Latten, J. L.; Hsu, G.; Henly, T. J.; Wilson, S. R.; Shapley, Jn&g. supported by the observed anglesR&u,—R,.
Chem.1998 37, 2520. The ability of [RelrC(CO)g]3~ to allow bicapping by the

11
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Chart 2

[—x|..l.y-.|.|-||n..4v—]—v' T
450 440 430 420 410 400 390 PPM

© =Re O=Ir @ =Au
WMMLJNM et WJLMMM AUPPh environments. Thé3C NMR spectrum has only one

AR NN carbide resonance &t415.5 throughout the temperature range
80 170 M :

,210 L 200 190 ! PP ) of —95to+20°C. The spectrum at 95 °C shows 10 signals
Figure 5. **C NMR spectra of [PPNReIrC(COR(AUPPR)] in in the carbonyl region with a ratio of 3:2:2:2:2:2:2:1:2:2, which
dichloromethanek: top, carbide region;-95 °C; bottom, carbonyl | | iall - . he th
region, 20°C. are labeled sequentially fromto j (see Figure 3). The three

structures shown in Chart 1 all ha@ symmetry, and all would
allow observation of 2P and 10 carbony#®C NMR signals.
In the case of . . : :
Our specific choice of structureis dependent upon the solid-
state structure study.

The 10 carbonyl signals can be placed in the following groups
on the basis of their temperature-dependent behavior (see Figure
4): a(3C); b, g,i (6C);c, h (3C);d, e f (6C);j (2C). The
dynamic process is assumed to be local 3-fold rotation at each
rhenium center, and the specific assignments are based on the
assumption that the activation barrier to this process will increase

is not clear how dramatically we should expect the replacement"\{ith the coordination number of the rhenium atom. Thus, the
of a rhenium atom in [RE€(CO):]3 by an iridium atom in signals for carbonylsa on capping _ Re7 are just above
[ReslrC(COXq)®~ to change the bonding ability of the hepta- ocgaleAsceE_ce a{_95 Cand areeef;lready 'S ffast exbchangg—étS
nuclear framework toward two [AUPEH caps. On the basis - AL this point, resonances, e, andf are beginning to
of IR spectra, [RErC(COYq*~ and [ReC(CO)i]*~ have very broaden and collapse together. Resonaneegslh are the next
similar electron densities (1978 and 1971 dnmvs 1977 and to start observable exchange €0 °C, and they are aSS|g_ned
1968 cntl, respectively). Nevertheless, the decrease in the to the three carbonyls on Re6 attached to Au2. Finally,

number of carbonyl ligands by 1 in [ReC(CO)q]3~ does open resonances, g, apdi show the onset of exchange 40 °C, .
up more space for gold binding to the cluster core, and this and they are assigned to the six carbonyls on the two rhenium
may be sufficiently decisive to allow bicapping ' atoms Re2 and Re3 attached to both gold atoms. Finally, the

15C and *P NMR Studies. The room-temperaturéP{*H} signalj at highest field is clearly due to the two carbonyls on

NMR spectrum of [RerC(COpg(AUPPh);]~ contains two the iridium center. At room temperature, each of the sets of

) ) ) carbonyls shows a distinct signal, except thatbipg, andi,
sharp singlets of 1.1 ratio at 82.4 and 77.5 ppm due to two which is still broad and barely observable above the baseline,
and there is no evidence for carbonyl scrambling between metal
(17) (a) Bruce, M. I; Horn, E.; Humphrey, P. A.; Tiekink, E. R. J. atoms

Organomet. Chenil996 518 121. (b) Bunkhall, S. R.; Holden, H. '
D.: Johnson, B. F. G.: Lewis, J.; Pain, G. N.; Raithby, P. R.; Taylor, ~ 1he room-temperaturé'P{*H} NMR spectrum of the

M. J.J. Chem. Soc., Chem. Commu®84 25. monogold cluster [RegrC(CO);3(AuPPR)]2~ contains a singlet

[AuPPh]™ fragment is quite interesting.
[Re;C(CO)4]3~, only the monogold complex was obseréd,;
however, a digold derivative has been characterized for
[HResC(CO)gl®.16 Neutral digold derivatives are known for
[Os5(CO)g)%,*° [RUsC(CO)g)>,1” and [RREC(COY3)%~,4d but

the MsAu, framework geometries vary considerably: the; Os
compound has trans face-bridging Au groups, thedmpound
has trans edge-bridging Au groups, and the &mpound has
cis face-bridging Au groups that develop a gefgbld bond. It
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at 78.4 ppm, assigned to the AuRRImit. Of course, this one  crystal structure of the digold derivative (see Figure 2). It is
signal does not specify the structure, since it could be due eitherlikely that a second isomer of significant stability would have
to a single species or to several species undergoing fastthe gold atom in the position of Aul adjacent to the iridium
exchange. Thé3C NMR spectrum at-95 °C in the carbide center, i.e., the 1,3 isomer with a mirror plane, since this is the
region is quite informative, with the observation of five metal atom configuration for the Re(Cé&)apped analogue,
resonances, a dominant signalda®19.3 together with four ~ namely, [RelrC(CO)7/(us-Re(CO}),)? .

weaker signals between437 and 411. This spectrum is shown
in the top part of Figure 5. The weak signal @415.5 is
attributed to the presence of a small amount of the digold  The trianion cluster [RgrC(CO)#(us-Re(CO})]® is readily
compound. The origin of the different carbide signals is formed by loss of a [Re(C@)* cap from the dianion [RérC-
presumably due to isomers in which the gold capping moiety (CO)Aus-Re(CO}¥)7]?" in refluxing acetonitrile. Adding [AuP-
occupies the five different types of triangular faces, i.e., two Phy]™ caps to the trianion gives both monogold and digold
(1,2), two (1,3), and one (1,4) with respect to the capping Re- derivatives. The digold complex [ReC(CO)o(AuPPH)2]~
(CO); group, all of which are shown in Chart 2. At95 °C, shows only one structure in the solid state and in solution,
the carbonyl region betweah 210 and 180 in thé3C NMR whereas several isomers of the monogold complexslfRe
spectrum is very complex, preventing an accurate assignmentC(COyo(AuPPh)]2~ are observed in solution.

of the resonances. Spectra taken at temperatures betv@en
and-+20 °C show the gradual diminution of the carbonyl signals s
due to the minor isomers and the coalescence of the rhenium-
bound-carbonyl signals of the major isomer. At 20 the
carbonyl region of the spectrum consists mainly of a prominent
3:3:6:6:2 pattern, as shown in the bottom part of Figure 5. This
pattern is consistent with any of the thré&&-symmetric
structures shown in Chart 2, i.e., one 1,2 isomer, one 1,3 isomer,
and the 1,4 isomer. However, the specific chemical shifts of ~ Supporting Information Available:  An X-ray crystallographic file,
the rhenium carbonyls are very close to those recorded for 1,4-in CIF format, for [PPE[ResIrC(CORo(AuPPh);]-CH.Cl. is available
bicapped [REC(COp1(AUPPR)]Z~82s0 we prefer a 1,4 structure on the Internet only. Access information is given on any current
for the major isomer of [R¢rC(CO){AUPPR)]Z as well. This ~ Masthead page.

assignment places the gold atom in the position of Au2 in the 1C9706109

Conclusions
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