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ABSTRACT

The following gold(I) and silver(I) complexes of the tritertiary phosphine 1,1,1-
tris(diphenylphosphinomethyl)ethane, tripod, have been synthesised: Aus(tripod)X; [X = CI(1), Br(2), 1(3)];
[Aus(tripod),CL]Cl (4); Au(tripod)X [X = Br(5), 1(6)]; Agj;(tripod)(NO;_ 5 (7), Ag(tripod)NO;s (8). They were
characterized by X-ray diffraction (complexes 2, 3 and 4),”' P NMR spectroscopy, electrospray and FAB mass
spectrometry and infrared spectroscopy. Complexes 2 and 3 show a linear coordination geometry for Au(l),
with relatively short Au-P bond distances. Complex 3 has a AusssAu intramolecular distance of 3.326 A,
while complex 2 had a short Auss*Au intermolecular interaction of 3.048 A. Complexes 4-6 were found by
'P NMR spectroscopy studies to contain a mixture of species in solution, one of which crystallised as
[Aus(tripod|),CL,]Cl which was shown by X-ray diffraction to contain both tetrahedral and linear Au(l), the
first example of a Au(I) complex containing such a mixture of geometries. The reaction of [Aus(tripod)Cl;] (1)
with tripod led successfully to the formation of [Aus(tripod),Cl.]" and [Aus(tripod);CI]*". The silver(l)
complexes, 7 and 8 appear to contain linear and tetrahedral Ag(l), respectively.

INTRODUCTION

In recent years considerable research has been focused on the chemistry of diphosphines, whereas the
chemistry of triphosphines is less well developed. Transition-metal complexes of 1,1,1,-
tris(diphenylphosphinomethyl)ethane, tripod, in which tripod acts as a tridentate chelating li‘gand, with fac-
octahedral %eometry are known,” and five-coordinate complexes with square-pyramidal®’ or trigonal-
bipyramidal”® geometries have also been reported.
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Figurel. Structure of tripod.

Distorted tetrahedral geometries have been found for complexes of the type M(tripod)X [M = Mo, Co,
Ni, Pd, Pt, Cu, Ag; X = Ph, NO, SO,, CO, PR;, Cl, 1], containing three fused six-membered rings.g"2
Such complexes can undergo chelate ring-opening reactions.” When this occurs the presence of a dan$ling P
atom'*"7 allows further reactions such as oxidation''" or formation of heterobimetallic complexes.”®*" There
is only one example of tripod acting as a tridentate-bridging ligand in which the ligand bridges three chloro-
gold(I) fragments and there is a Aus**Au intramolecular interaction.'

Our interest in metal phosphine complexes arises from the antiarthritic activity of the linear Au(l)
complex auranofin and anticancer activity of tetrahedral Au(l) and Ag(l) diphosphine complexes.”” We report
here the preparation, characterisation and properties of some Au(l) and Ag(l) tripod complexes including a
highly unusual Au(I) complex containing both linear and tetrahedral Au(l) centers.

EXPERIMENTAL

Materials and Methods

The complexes were prepared using 1,1,1,-tris(diphenylphosphinomethyl)ethane and Aul from Strem
Chemicals, AgNO; from Analema, 2,2 thiodiethanol from Aldrich and metallic gold from Sociedad Espafiola
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de Metales Preciosos. Solutions of [Au(thiodiglycol)Cl] and [Au(thiodiglycol)Br] were prepared following
literature methods.”**

Microanalyses were performed by the University of Santiago de Compostela on a Fisons Instruments
EA 1108 CHNS-O. Mass spectra by fast atomic bombardment (FAB) were obtained on a Kratos MS 50
spectrometer using nitrobenzylic alcohol as the matrix. Electrospray mass spectra (ESMS) were recorded on a
Micromass VG-QUATTRO spectrometer from 0.5 10* M solutions of the complexes using
CH;CN/H,O/formic a01d 1% as mobile phase. Infrared spectra were recorded at ambient temperature as KBr
pellets (4000-500 cm™) and Nujol mulls (500-100cm™) on a Mattson Cygnus 100 spectrophotometer. The
bands are reported as vs = very strong, s = strong, m = medium, w = weak, and sh = shoulder. *'P{'H}
NMR spectra were recorded on a Bruker AMX500 at 202.46 MHz in CDCl; (room temperature) and CD,Cl,
(lower temperatures). Chemical shifts are reported in ppm relative to external 85% H;PO4; (8= chemical shift
in ppm; s = singlet, d = doublet, dd = doublet of doublets, br = broad, J = coupling constant in Hz).

Crystallography

Crystal data

Crystal 2: Empirical formula, Ciz33H41 67AusBr;Cly 67P5; System, triclinic; Space group, P-1; a = 13.575(6);
b =18.566(7); ¢ = 20.79(1); o = 67. 08(2)°; B = 84. 72(4)° = 82.57(2)% Vol. = 4781.56 A’; Z = 4, R
=6.37%; parameters 871; AF max, min: 2.13, -2.01 e/A’

Crystal 3: Empirical formula Ca1sHaiAusClI00sPs; System, orthorhombic; Space group, Pna2i; a
=27.866(5); b = 12.358(5); ¢ = 13.575(2); & =90.00°; B =90.00°; ¥ =90.00°; Vol. = 46.75(2) A’; Z = 4; R
=7.82%;parameters2 1 7;AFmax,min:1.68, -1.39 ¢/A’

Crystal 4: Empirical formula, Cs;Hss | Au;Cl;0; 5sPs; System, triclinic; Space group, P-1; a = 14.694(5); b =
18.931(6); ¢ = 35.091(12); a = 78. 541(19)% B=287. 83(3)° y=176.24(3)°; Vol. = 9291(6) AZ=4,R=
9.89%; parameters 645; AF max, min: 2.08, -2.82 e/A’

Structure determination

Intensity data were collected on a Stoe Stadi-4 diffractometer equipped with an Oxford Cryosystems low-
temperature™ device operating at 220 K. Crystals of 2 and 4 diffracted very weakly and so Cu-Ka radiation
was used for data collection on account of its intensity advantage over Mo-Ka radiation, Wthh was used for
3. All three datasets were collected in ®-8 mode, those for 2 and 3 with on-line profile-fitting.”* A numerical
absorptlon correction was applied for 2, the crystal dimensions having been optimised against a set of V-
scans;” all data for which either the 1nc1dent or diffracted beams made an angle of less than 1° w1th the
lamina face, (001), were omitted. Absorption corrections for 3 and 4 were based purely on -scans.”® All
structures were solved by Patterson methods (DIRDIF)” and completed by iterative cycles of least-squares
refinement and difference syntheses (CRYSTALS™ for 2; SHELXTS for 3 and 4).

All the analyses were complicated by the eﬁ'ects of weak diffraction and disorder. In 2 one phenyl
group is disordered over two orientations, and this was modelled with two intersecting rigid hexag,ons
Disordered lattice solvent, assumed to be CH,Cl,, was treated as described by van der Sluis and Spek,” and
corresponds to 222 e/cell, which amounts to 1.33CH,Cl; per formula unit. All full-weight non-H atoms were
refined anisotropically, with H-atoms in calculated positions. In 3 and 4 all the pheny! groups (two of which
are disordered in each structure) were refined as rigid bodies, and the light atoms refined isotropically. H-
atoms were again placed in calculated positions, although no attempt was made to place H-atoms on water
molecules. In 4 charge balance requires two CI” per fomula unit; one of these was refined as full weight, the
other was disordered over two sites.

Preparation of compounds

Aus(tripod)Cls, 1. A solution® of [Au(thiodiglycol)Cl] (0.25 g of Au, 0.127 mmol) in MeOH (10 ml), was
added dropwise to a solution of tripod (0.2642 g, 0.423 mmol) in CH,Cl, (25 ml). The reaction mixture was
stirred for 24 h and a white precipitate formed. The solid was filtered off, washed with water and dried in
vacuo. (Found: C, 36.90; H,. 2.60. Calc. for C4H;oP;AusCl;: C, 37.20; H, 2.90 %). FAB: m/z 1281 (M-
Cl, 100%), 1054 (M-2Cl-Au, 11%), 853 (M-2CI-2Au, 13%).

Aus(tripod)Brs, 2. To a solution of tripod (0.1058 g, 0.1693 mmol) in CHCIl; (20 ml) a solution of
[Au(thidiglycoh)Br]* (0.1 g of Au, 0.508 mmol) in Et,O (30 ml), was added dropwise. The solution was
stirred for 24 h at ambient temperature, the volume was reduced and H.O (30 ml) was added to give a white
solid. The solid was filtered off, washed with water, and dried in vacuo. Suitable crystals for X-ray diffraction
were obtained by recrystallization from CH,Cl,/MeOH. (Found: C, 33.80; H,. 2.60. Calc. for
CaiHsoP3Au;Brs: C, 33.80; H, 2.70 %). FAB: m/z 1370 (M-Br, 9%).

Aus(tripod)Is, 3. To a solution of tripod (0.1 g, 0.16 mmol) in CH>Cl, (15 ml), solid Aul (0.1555 g, 0.48
mmol) was added. The suspension was stirred for 1 h under N, at 0°C. The resultant solution was filtered
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and n-hexane (75 ml) was added to give a yellow precipitate. The solid was filtered off and dried in vacuo.
Crystals suitable for X-ray diffraction were obtained from CH,Cl,/MeOH. (Found: C, 31.40; H,. 2.60. Calc.
for Ca1H3oPs:Ausls: C, 30.80; H, 2.40 %). FAB: m/z 1469 (M-I, 100%), 1145 (M-2I-Au, 37%), 946 (M-2I-
2Au, 10%).

[Aus(tripod).Cl;]Cl, 4. To a solution of tripod (0.1585 g, 0.254 mmol) in CHCl; (15 ml) a solution” of
[Au(thiodiglycol)CI] (0.05 g of Au, 0.254 mmol) in MeOH (5 ml), was added dropwise. The resultant
solution was stirred for 24 h. Afterwards the volume was reduced and H,O (30 ml) was added to afford a
white solid. This was filtered off, washed with water and recrystallized from CH,Cl,/Et,O. Crystals suitable
for X-ray diffraction were obtained from the same solvents. (Found: C, 51.70; H,. 4.00. Calc. for
C41H39P;AuCle1.5CH,Cl,: C, 51.80; H, 4.00 %). FAB: m/z (M-2CI-Au-tripod, 16%), 821 (M-2Cl-2Au-
tripod, 20%).

Au(tripod)Br, 5. A solution™ of [Au(thiodiglycol)Br] (0.0751 g of Au, 0.381 mmol) in Et;O (30 ml), was
added dropwise to a solution of tripod (0.238 g, 0.381 mmol) in CHCI; (10 ml). The resultant solution was
stirred for 24 h and a white precipitate formed. The solid was filtered off, washed with water and dried in
vacuo. (Found: C, 53.0; H,. 4.00. Calc. for C4H3;oP;AuBreH,0: C, 53.60; H, 4.40 %). FAB: m/z 821 (M-
Br, 53%).

Au(tripod)l, 6. To a solution of tripod (0.1 g, 0.16 mmol) in CH,Cl, (15 ml) solid Aul (0.0519g, 0.16
mmol) was added. The suspension was stirred for 1 h under N, at 0°C. The resulting solution was filtered off
and n-hexane (75 ml) was added. A white solid formed, which was filtered off and dried in vacuo. (Found: C,
51.50; H, 4.30. Calc. for C4;H3P;Aul: C, 51.90; H, 4.10 %). FAB: m/z 821 (M-I, 53%).
Ags(tripod)(NOs)s, 7. To a solution of tripod (0.2 g, 0.32 mmol) in acetone (15 ml) a solution of AgNO;
(0.1631 g, 0.96 mmol) in MeOH (15 ml) was added dropwise. The resultant solution was stirred for 72 h,
filtered, and the solvent was removed in vacuo. The solid residue was recristallized from CH,Cl,/n-hexane.
(Found: C, 42.70; H,. 3.30; N, 3.7. Calc. for C4H3P3Ag;N;0s: C, 43.40; H, 3.40; N, 3.7%). FAB: m/z
1072 (M-NOs, 25%), 902 (M-2NO;-Ag, 41%), 733 (M-3NOs-2Ag, 100%).

Ag(tripod)NO;, 8. Method a:™” To a hot solution of tripod (0.2 g, 0.32 mmol) in CH;CN (5 ml), AgNO;
(0.0544 g, 0.32 mmol) was added as a solid. The mixture was stirred in the dark until it became a clear
solution. The final solution was filtered and solvents were slowly evaporated in air. The resultant solid was
recrystallized from CH,Cl,/n-hexane.

Method b: A solution of AgNO; (0.0544 g, 0.32 mmol) in MeOH (10 ml) was added dropwise to a solution
of tripod (0.2 g, 0.32 mmol) in CH,Cl, (20 ml). The resulting solution was stirred for 24 h and solvents
were evaporated in vacuo. The resultant solid was recrystallized from CH,Cly/n-hexane. (Found: C, 62.00;
H, 4.90; N, 2.3. Calc. for C4;H;sP3;AgNO;: C, 61.90; H, 4.90; N, 1.8 %). FAB: m/z 733 (M-NO;, 100%).

RESULTS AND DISCUSSION
Crystal structures
The crystal structure of 2 (Figure 2, Table I), shows tripod acting as tridentade-bridging ligand. The
phosphine bridges three bromo-gold(I) fragments with a short AueesAu intermolecular interaction of 3.048 A.
Each of the gold atoms has the normal linear coordination geometry with P-Au-Br angles in the range of
168.3-176.5°. The mean Au-P bond length of 2.245 A is within the expected range, as is the mean Au-Br
length of 2.410 A.”> An interesting feature of the structure is that two arms of each tripod molecule are
crossed almost orthogonally with angles Au-Au-P 87.80, 85.91, 90.46 and 83.71°, which brings the metal
atoms into close proximity with intramolcular AusssAu distances of 3.122 and 3.095 A. The remaining two
arms, one from each ligand of the dimer, are also crossed perpendicularly, with Au-Au-P angles of 91.41 and
100.49°, giving rise to an intermolecular Auss+Au interaction of 3.048 A, the shortest Auss*Au contact in the
dimer.”* AuessAu contacts are commonly found in crystal structures of Au(l) complexes35 and the short
distances found for 2 suggest that the interactions are relatively strong. Such interactions in polymeric Au(l)
phosphine complexes often give rise to luminiscence behaviour,”*' but this has yet to be investigated for 2.
The iodo-complex 3 has a crystal structure (Figure 3, Table I) similar to the analogous chloride
complex' but intermolecular interactions are absent. The Au-P distances (2.229-2.261 A) are within the
expected range, as are the Au-I bond lengths (2.548-2.554 A).” Again, two arms of the ligand are crossed
orthogonally * with Au-Au-P angles of 86.0 and 84.5°, as a consequence of an AueesAu intramolecular
interaction of 3.326 A.
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Table 1. Selected bond distances (A) and angles (°) for 2, 3 and 4.

2 3 4
Pl - Aul 2.248(4) P11 - Au(l) 2.391(9)
P2 - Au2 2.246(4) P22 - Au(l) 2.400(8)
P3 - Au3 2.245(4) Pl - Aul 2.229(9) P12 - Au(l) 2.424(8)
P4 - Aud 2.249(4) P2 - Au2 2.254(10) P31 - Au(l) 2.426(9)
P5 - Au5 2.241(4) P3 - Au3 2.261(10) P32 - Au(2) 2.215(12)
P6 - Au6 2.241(3) P21 - Au(3) 2.241(10)
Aul - Brl 2.411Q2)
Au2 - Br2 2.413(2) Aul - 11 2.548(4
AU - B3 2.4020) Aol 2 Aue) -CIg) 229211
Aud - Brd 2.420(2) Au3 - 17 2.554(3) Au(3) - CI3) 2.273(10)

AuS - Br5 2.410Q2)
Aub6 - Br6  2.395(2)

Aul - Au4 3.048(8)

Au2 - Au3 3.122(9) Aul - Au2 3.326(2)
AuS - Au6  3.095(8)

Pl - Aul - Brl 171.90(1)

P2 - Au2 - Br2 173.70(1) Pl-Aul-11 172.20(3)

P3 - Au3 - Br3 174.00(1) P2-Au2-12 172.80(3) 113; - ﬁug - SB };ggg(g)
P4 - Aud - Brd 168.30(1) P3-Au3-I3 178.50(3) - Au2 - .50(3)
P5 - AuS - Br5  174.00(1)

P6 - Au6 - Br6  176.50(1)

Aud - Aul - Pl 91.41(9) P22 -Aul - P12 94.30(3)
Au3 - Au2 - P2 87.80(1) P11 - Aul - P31 95.40(3)
AR s NERH URE meAn ewo
Au5 - Au6 - P6 83.71(9) P11 - Aul - P22 125.90(3)

Au4 - Aul - Brl  93.58(5)

Au3 - Au2 - Br2 95.79(7)

AU - Aud- B O IO Aw-Aul-11 101.74(10)
ul - Aud-Brd 91.04H Ayl Au2-12 101.85(11)

Aub - AuS - Br5 88.65(5)

AuS - Au6 - Br6  99.67(5)

The single-crystal X-ray structures of complexes 2 and 3 confirm that they contain Au:P:halide in a
1:1:1 ratio. However, complex 4, crystallised from CH,Cl,/Et,O solution as [Aus(tripod).CL]Cl, in which
Au(l) exhibits both tetrahedral and linear geometries (Figure 4; Table I). This complex appears to be the first
example of a cation in which tripod acts both as a bidentate chelating and monodentate bridging ligand and
which has been characterised by X-ray crystallography. In the literature there are reports of mixed-valence
Au(IyAu(Ill) complexes with this ligand43 and other phosphines,‘”’47 in which Au(l) and Au(Ill) have
coordination numbers of two and four, respectively. However, to date no examples of Au(l) complexes with
this phosphine, showing both geometries for Au(l) in the same compound, have been reported. The central
Au(l) is tetrahedral (Figure 4) being bound to P(1) and P(2) of one tripod ligand and to P(1) and P(3) of
another tripod. Au-P distances for tetrahedral Au(l) are ca. 2.4 A (Table I) and are longer than for linear Au-P,
2.23 A. The bond lengths for linear Au-Cl, 2.292 A and 2.273 A, are similar to those reported for complex 1
by Cooper et al.' P-Au-P angles of 94.3, 954, 107.6, 116.8, 117.0 and 125.9° arise from a distorted

tetrahedral geometry imposed by the structure of the ligand and the size of chelate rings. The linear Au(I)
have P-Au-Cl angles of 177.7 and 178.5°.
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Figure 3. Molecular structure Aus(tripod)ls, 3.
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Figure 4. Molecular structure of [Aus(tripod).Cl,]Cl, 4.
Table I1. *'P NMR (CDCl; / CD,Cl,*) and IR spectroscopy data.
Compound 3°'P (ppm) 'J(P-Ag) (Hz)  V(Au-X) (cm™) V(N-O) (cm™)
1 15.18s - 329vs
2 17.35s - 233vs -
3 20.41s - 171m -
4* 26.00s, 16.40br, - - -
-2.90br, -9.96br
5* 24.90s, -3.48br, - 233sh -
-10.16br
6* 25.00s, -3.71br, - - -
-9.81br
7 -8.10d 733 - 1384vs, 1290vs,
694/801*" 839m
8 -7.10dd, -12.3br 487/558 - 1384vs, 829m

Spectrum recorded at -90°C.

*'P NMR Spectroscopy

Gold complexes

The *'P NMR spectra (Table 1I) of complexes 1-3, show singlet resonances (15.18, 17.35 and 20.41 ppm)

whereas those for complexes 4-6 show several broad peaks suggesting that ligand exchange processes are

occurring, similar to those reported for related complexes ® The downfield shift from 15.18 to 20.41 ppm,

from the chloro to the iodo complex 1-3, is probably due to an increase in the metal-to-ligand back-bonding.'
The *'P NMR spectrum of [Au;(tnpod):Clz]Cl in CD,Cl; at room temperature (Table II) shows a

sharp singlet resonance at 26.00 ppm which is assigned to oxidised phosphorus of the ligand, and three

broad signals at 16.40, -2.90 and -9.96 ppm which are assigned on the basis of known shifts of related Au(l)-

phosphme complexes,” assuming that *'P signals are shifted upfield when the coordination number

increases. Thus, the signal at 16.40 ppm corresponds to P coordinated to linear Au(l) and the signals at -
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9.96 and -2.90 ppm to P in tetrahedral environment. The broadening suggest that some exchange processes
are occurring in solution.*

On cooling to -90°C, the broad peak at 16.40 ppm give rise to two singlets (19.61 and 15.35 ppm)
and the peak at -2.90 ppm at ambient temperature also gave rise to two broad peaks (-0.18 and -4.35 ppm).
The broad peak at -9.96 ppm remains broad, and shifts ca. 3 ppm to high field when the temperature is
lowered.

*'P NMR spectra in CD,Cl, of complexes 5 and 6 (Table II) have two broad peaks at -3.48 and -10.16
ppm (5), and -3.71 and -9.81 ppm (6) also suggesting the presence of some exchange processes. The spectra
of 5 and 6 at -90°C show the appearance of new peaks in the region of 30 to S ppm, which are associated
with P coordinated to linear Au(l). The two broad P resonances (0 to -15 ppm) associated with P in
tetrahedral environment also give rise to several broad peaks indicating the presence of different species in
exchange in solution. It seems that bromide and iodide also form complexes containing linear and tetrahedral
Au(l), giving rise to complicated equilibrium in solution.

Sllver complexes
The *'P NMR spectra of silver(I) co mp
both '’Ag (51.82% abundance) and '
(Table II).
The unresolved doublet of doublets (amblent temperature) at & -8 ppm for complex 7 (Table II) shows
'JC'P-Ag) ca. 733 Hz. At lower temperatures a pair of doublets is resolved with JC'P-""PAg) = 694/801
Hz, which is consistent with each Ag being coordinated™ to only one P, and mtrate acting as a monodentate
ligand. The equlvalence of the three -CH,- groups in solution is also ev1dent from 'H NMR measurements.
The *'P NMR spectrum at ambient temperature for 8 shows (Table II) a doublet of doublets at 7 ppm
with coupling constants 'JC'P-'""®A g) =487/558 Hz correspondmg to Ag(l) coordinated to two *'P atoms
(Flgure 6). Another broad peak appears at -12.3 ppm in CDCl; solutions that may be due to tetrahedral
Ag(),” with nitrate acting mainly as a bidentate ligand in a polynuclear complex allowing facile ligand

redistribution.* At lower temperatures, or in CD,Cl, solutions, the broad peak disappears.

ounds (7-8) show the typlcal pair of doublets due to coupling of *'P to
Ag (48.18% abundance)™ and were well resolved at low temperatures

PN/ N L0
Me/ckP/Ag\o/N_O

Figure 6. Possible structure of Ag(tripod)NO;

Titrations

The complex Aus(tripod)Cl;, 1, Jwas titrated with 0.5, 1, 1.5 and 2 mol equlvalents of tripod and the course
of the reaction was followed by *'P NMR spectroscopy (Figure 5). The *'P spectrum shows that when 1 mol.
equiv. of tripod is added, complex 1 was converted to [Au;(trnpod);Clz] i.e. complex 4. When 2 mol. equiv.
of tripod were added, the product was [Aus(tripod);CI]*".

IR Spectroscopy

The IR data show the presence of terminal Au-X bonds in complexes 1-6 and the coordinated nitrate in
compounds 7-8 (Table II).

Electron Spray Mass Spectrometry (ESMS)

Ambient temperature ESMS can reveal the individual components of a system in which redistribution and
exchange of phosphine ligands is fast on the NMR time scale. Thus ESMS spectra were recorded for
complexes 4-6 (Table I1I) in order to characterise the different species formed in solution.

The strongest peaks in the ESMS spectra of complex 4 are assigned to [Aua(tri od)o] (m/z 821),
[Au;(tnpod);Cl] (m/z 937) and to the monoxidized complexes [Aua(tripod-O).]"" (m/z 837) and
[Au(trlpod)(trlpod-O)Cl] (m/z 945). The formation of the phosphine oxide ligands (Table 1II) is common in
the electrospray ion source € 5perlments on phosphine complexes and has been noted previously for other
Au(I)-phosphine complexes Thus, the formation of [Au;(trlpod)7Cl] reveals that in solution the parent
complex might be [Aus(tripod).Cl,]". However, since ESMS does not give direct structural information® for
determining the coordination mode of tripod further NMR studies were undertaken.
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+ 1 miol. eguiv.

+ 0.5 mol. equiv.

+1.5 mol. equiv,

Aus(tripod)Cly

3%

T

L f
14 Q ~34

Figure 5. Titration of Aus(tripod)Cl; with tripod

Table I1I. Positive ion ESMS data for complexes 4-6.

Complex m/z Species

4 945 [Au(trlpod)(trlpod-Oz)Cl]
937 [Aus(tripod).Cl]
837 [Aug(tripod-O),]*
821 [Alh(tl'lpOd)z] -

5 1289 [Aus(tripod)(tripod- -0)Br] 0
1281 [Aus(tripod),(tripod- O)Br]
1273 [Au;(mpod);Br]
1150 [Au(tripod)(tripod- 0)2]
1142 [Au:(tl‘lpod)z(tHPOd-O)]
1134 [Auz(trlpod)g]z
822 [Aus(tripod)s ]

6 1312 [Aus(tripod)(tripod- O)zl]
1304 [Au;(trlpod)z(mpod-O)I]
1296 [Aus(tripod)sI]**
1150 [Auo(trlpod)(trlpod-O)z]
1142 [AUz(tl‘lpOd)z(tl‘lpOd-O)]
1134 [Aus(tripod);]""
822 [Aus(tripod):]”
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Thus, based on *'P NMR spectrum, two possible structures with two different “AuP,” environments

can be proposed (Figure 7).

ClmAu—P— —P\ "PW Me
Me/\—P \P._/ \__P___Au____Cl

Figure 7. Possible “AuP,” environments in solution for polynuclear species [AU;(tI‘lpOd)zClz]
Complexes 5 and 6 show the same ESMS spectra with peaks assigned to [Aus(tripod)s X]™,
[Auy(tripod);]*", [Aus(tripod);]’ and their respective oxides.
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