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Substitution of the chlorine ligand in the complex [Al,(«-dppf)] by other halogens or anionic ligands such as
Spy” (2-pyridinethiolate) or &ZNR,~ have been carried out. The complexes Jf8pyy(«-dppf)] and [Aw(S,-
CNRy)2(u-dppf)] possess a nitrogen or sulfur donor atom that can coordinate to a metallic fragment; thus reactions
of these complexes with [Au(OTf)(RR in various molar ratios have been studied. The crystal structures of
[Aualo(u-dppf)], [AuCly(u-dppf)], and [Aw(us-Spy)-dppf)(PPhAMe)](OTf), have been established by X-ray
diffraction studies. The last represents the first example where a pyridinethiolate ligand bridges three gold atoms.

Introduction gold(l) derivatives have been obtained, most of them with the
ligand acting as an S-donor ligahdThus we have prepared
several gold-dppf derivatives with 2-pyridinethiolate or dithio-
carbamate ligands acting as andus ligands. The structure
of [Aus(us-Spy)u-dppf)(PPBMe)](OTf), has been established
by X-ray diffraction and represents the first example of a gold

species with a triply bridging pyridinethiolate ligand.

Ferrocene-containing complexes are currently receiving much
attention associated with their increasing role in the rapidly
growing area of materials science. Because of its high stability
and the well-established methods for its incorporation into more
complex structures, ferrocene has become a versatile building
block for the synthesis of compounds with tailormade proper-
tiesl The diphosphine .1Hbis(diphenylphosphino)ferrocene Results and Discussion
(dppf), although synthesized more than two decades &g, ] o
only recently received much attention because of its chemical  The reaction of [AdClx(u-dppf)] 1 (dppf = 1,1-bis(diphen-
uniqueness and industrial importance. Its catalytic potential is YIPhosphino)ferrocene) with KX in acetone leads to the
important because of the increasing use of homogeneousSubstitution of the chlorine ligand to give [AXi2(u-dppf)] (X
catalysis in organic synthesis and production of materials and = Br (2), I (3)). Complexes2 and 3 are nonconducting in
fine chemicalg:3 acetone. _ _

We previously reported on gold and silver complexes with ~ The *P{*H} NMR spectra show a singlet for the equivalent
the 1,1-bis(diphenylphosphine)ferrocene ligahddere we have ~ Phosphorus atoms. In thiél NMR spectra, three multiplets
studied substitution reactions of the compoundBia(x-dppf)], with an intensity ratio 1:1:5 appear, corresponding toctkend
both with other halogen ligands and with homo- or heterodi- £ cyclopentadienyl protons and the phenyl groups, respectively.
functional ligands such as 2-pyridinethiolate or diethyldithio- _ In the positive-ion mass spectra (FABof complexes2 and
carbamate. These ligands have been extensively used becaus? the molecular peak is not present but the peaks arising from
of their versatile coordination behavior. In particular, 2-py- the loss of one bromine or iodine atom appeaméat = 1026
ridinethiolate can act as a monodentate (as S- or N-donor) (2, 100%, [AuBr(dppf)]") and 1075, 100%, [Awl(dppf)]™).
bidentate ligand, in the latter mode either chelating or bridging ~ The structures of complexes (as a bis(dichloromethane)

two, three, or even four metal centérsn contrast, only afew  solvate) and3 have been established by X-ray diffraction
methods. The structure of t#& chloroform solvate ofl was
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Figure 1. The molecule of complek in the crystal showing the atom-  Figyre 2. Molecular structure of comple8 in the crystal. H atoms
numbering scheme. Radii are arbitrary. H atoms are omitted for clarity. 5re omitted for clarity.

Table 1. Selected Bond Lengths (A) and Angles (deg) for Table 2. Selected Bond Lengths (A) and Angles (deg) 3or
Au—P 2.2262(13)  AuCl 2.2815(13) Au(1)-P(1) 2.248(9) Au(1¥1(1) 2.545(3)
E:ggg g-gigg Eggg 5-8;1‘2@ Au(2)-P(2) 2.240(8) Au(2¥1(2) 2.561(2)
Fe-C(4) 2.063(5) P-C(1) 1.787(5) PLFAUL)-I(L)  177.7(2) P@rAu@)-1(2)  176.3(2)
P—-C(11) 1.809(5) P-C(21) 1.814(5) C(41-P(1)-C(31) 104.2(10) C(4BHP(1)-C(11) 105.3(10)
C(1)-C(5) 1.424(7) c(Brc(2) 1.437(7) C(31-P(1)}-C(11) 106.2(10) C(4BP(1)-Au(l) 113.4(8)
C(2)-C(3) 1.413(8) C(3rC(4) 1.409(9) C(31)-P(1)-Au(l) 114.48) C(A1LyP(1)-Au(l) 112.5(8)
C(4)-C(5) 1.415(8) C(1BC(12) 1.385(7) C(51)-P(2)-C(21) 108.5(10) C(5BP(2-C(61) 103.2(11)
C(11)-C(16) 1.399(7) C(12)C(13) 1.372(7) C(21)-P(2-C(61) 103.7(10) C(BBHP(2)-Au(2) 113.9(8)
C(13)-C(14) 1.387(7) C(14yC(15) 1.382(7) C(21-P(2-Au(2) 111.4(8) C(61}P(2)-Au(2) 115.3(7)
C(15)-C(16) 1.377(7) C(2BC(22) 1.386(7)
C(21)-C(26) 1.393(7) C(22yC(23) 1.400(8) longer than those ift, 2.248(9) and 2.240(8) A, although similar
C(23)-C(24) ~ 1.376(8) C4yC(25)  1.383(9) to those in [Aul(PR)] (2.256(3) A, PMg; 2.249(2) A, PP}.
8,((225)5&%25) ij%gg CIEYCO9) 1.776() The highettransinfluence of the iodine compared to the chlorine
N 179.59(5) C(13P—C(11) 107.32) ligand is presumably thg factor responsible for the elqngation
crpeen sl e e (0P G n o The excovenaden

—FP—AU . —AU . '

C(21y-P-Au 111.7(2) We have carried out further substitution reactions on complex

1 with other anionic ligands such as pyridinethiolate (Smnd
already knowrf, there the compound crystallized with two dithiocarbamate (F£ENR,™) with the aim of studying further
independent molecules, one of which displayed inversion coordination reactions of the nitrogen or sulfur donor atoms
symmetry. The molecule dfin the current structure is shown  present in these ligands. Thus the treatmert wfith NaSpy
in Figure 1; selected bond lengths and angles are collected inor NaSCNE®, in dichloromethane affords the species jAu
Table 1. The iron atom lies on a symmetry center. The dppf (SR)(u-dppf)] (SR= Spy @), SSCNEt (5)) in good yields.
ligand coordinates the metal centers in an open bridging mode.Complexes4 and5 behave as nonconductors in acetone. In
The P-Au—Cl angle is 179.59(8) very close to the ideal linear  their IR spectra the vibrationg(C=N) corresponding to the
value. The Au-P and the Au-CI bond distances are 2.2262- pyridinethiolate or dithiocarbamate ligands are observed at 1573
(13) and 2.2815(13) A, respectively, which are similar to those (m) and 1550 (s) (Spy and 1482 (m) (8cNEt") cm L.
found in the earlier determination [AtP 2.222-2.239, Au- ThelH NMR spectra show, apart from the multiplets arising
Cl 2.273-2.300 AF and in the complex [AuCI(PR}i.° The from the phenyl protons, the two multiplets assigned todhe
cyclopentadienyl ring is planar and located 1.655(2) A from and g protons of the cyclopentadienyl rings; furthermote,
the iron atom; by symmetry, both Cp rings are parallel and presents the four resonances for the protons of the equivalent
staggered. There is no FAu interaction, with the shortest  pyridine groups ané a quartet and a triplet for the ethyl protons
such distance being 4.29(1) A. In contrast to the other of the dithiocarbamate. In thé'P{IH} NMR, only one
modification? there is no short Au-Au contact (none<5.78A). resonance appears for the two equivalent phosphorus atoms.

The molecule of compleg is shown in Figure 2, and selected In the positive-ion fast-atom bombardment (FABmass

b(_)nd lenghts and angles_are given in Table 2. It too crystallizes spectra, the molecular peaks do not appear but the fragments
with two molecules of dichloromethane, blitand 3 are not  giging from the loss of one ionic ligand, similar to those

isostructural. The coordination around the gold atoms is linear ,j,carved for complexel-3, are the most abundant; this peak
with P—Au—I angles of 177.7(2) and 176.3¢2) The Au-I appears fo# at m'z = 1096 and for5 at m/z = 1057.
distances are 2.545(3) and 2.561(2) A; these fall in the range

found for complexes of the type [Aul(RR (2.583(1) A,
PMes; 2.553(1) A, PPR. The Au-P distances are slightly

As mentioned above, complexésnd5 offer the possibility
of studying further coordination reactions of metallic frag-
ments. Thus the treatment of these complexes with 2 equiv of
[Au(OTH)(PPhMe)] (OTf = trifluoromethanesulfonate) or [Au-

(8) Hill, D. T.; Girard, G. R.; McCabe, F. L.; Johnson, R. K.; Stupik, P.

D.; Zhang, J. H.; Reiff, W. M.; Eggleston, D. 8iorg. Chem1989 (OCIOs)(PPhMe)] in dichloromethane affords the species
28, 3529. . [Au4(u-SR)(u-dppf)(PPEMe)]X> (SR = Spy 6), X =
(9) Baenziger, N. C.; Dittemore, K. M.; Doyle, J. Rorg. Chem1974 OTf; SR = S,CNEL (7), X = ClO,). Their NMR spectra

13, 805. ) A
(10) Ahrland, S.; Dreisch, K.; Nére B.: Oskarsson, Mcta Chem. Scand., present the same resonances as the starting materials and

Ser. A1987 41, 173. additionally those arising from the tertiary phospine, which are
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! th
S-R = Spy, X = OTf (6) Phy £ (OTf)4 vi
S-R = S;CNEt; , X = Cl04(7) S(\ Au— P‘Q
< Au —PR3
R —Au——PR3

S-R = Spy, PR3 = PPh;Me (10)
S-R = S,CNEt,, PR3 =PPhj (11)

aKey: (i) 2 KX; (ii) 2 HSpy + Na,CO; or NaSCNE®,; (iii) [Ag(OTf)(PPhs)] or Ag(OTf); (iv) 2 [Au(OTf)(PPhMe)] or 2 [Au(OCIOs)(PPhMe)];
(V) 4 [Au(OTH)(PRs)]; (vi) decomposition; (vii) [Au(OTf)(PPEMe)].

Table 3. Selected Bond Lengths (A) and Angles (deg) i@

Au(1)—P(1) 2.246(4) Au(1y-S(1) 2.341(4)
Au(l)-Au(B)  3.0985(12)  Au(1}Au(2)  3.2105(13)
Au(2)-N(91)  2.065(14) Au(2}P(2) 2.239(5)
Au(3)-P(3) 2.252(6) Au(3)yS(1) 2.337(6)

P(1Au(l)-S(1) 177.92) P®Au(1)-Au(d) 129.55(14)
S(1y-Au(1)-Au(3)  48.47(14) P(LYAu(1)—Au(2) 114.59(14)
S(1)-Au(1)~Au(2)  67.23(14) Au(3yAu(l)—-Au(2) 115.12(3)
N(91)-Au(2)-P(2) 173.3(5) N(OBrAu(2)—Au(l) 76.6(5)
P(2-Au(2)-Au(l) 110.00(14) P(3YAu(3)-S(1)  176.8(2)
P(B)Au(3)—Au(l) 128.27(13) S(HAu(3)—Au(l)  48.56(10)
C(92)-S(1>-Au(3) 108.1(6) C(92)S(1}-Au(l)  96.5(5)
Au(3)—S(1-Au(l) 83.0(2) C(11}P(1-C(41) 103.3(7)
E)i?lé:gr?ty The cation of complef2in the crystal. H atoms are omitted ggﬂ)):ﬁg)):%?&; 11356?%((56)) g ((illigg)):%?&)) 11315’((1))

: C(31-P(1}-Au(l) 109.9(5) C(2L}P(2-C(51) 107.8(7)

C(21)-P(2)y-C(61) 105.8(7 C(5HP(2)-C(61 104.5(7

a doublet for the methyl protons in thel NMR spectra and a CE21)):p§2)):AL(,(2)) 116_5((5)) C((511;)pE2)):Al(J(2)) 109_0((5))
singlet for the equivalent phosphorus atoms in¥#RéH} NMR C(61)-P(2-Au(2) 112.5(5) C(7AP(3-C(81) 109.0(10)
spectra. C(77-P(3-C(71) 102.4(10) C(8HP(3)C(71) 104.4(7)

The positive-ion fast-atom bombardment (FABmass g(g)_:z(g)_ﬁu(g) ﬁg-i(g) g(gl‘}ﬁ(g)l_Ag(%)s 111118'12(5)
spectra 96 gnd? d(_) not show the molecular peaks as expected 0292)):NE9)1_)—Z(u()2) 121:0&)3) CEQ?}NEng— A&(Z)) 121'(0()1 4)
for dicationic species; however, the fragments arising from the
loss of one CI@Q™ or OTf~, respectively, appear a¥z= 2111 formation of [Ag(Spy)} and [Ag(SCNEbL)], may be due to
(6, 2%) and 21377, 45%). their insolubility in the reaction media.

Similar reactions have been carried out with silver complexes, Complexes8 and 9 behave as 1:1 electrolytes in acetone
but in this case the result is different because we obtain the solutions. Their IR spectra show bands arising from the
same complexes irrespective of the silver precursor used. Thusdiphosphine and the triflate anion amfC=N) vibrations at
the treatment oft or 5 with [Ag(OTf)PRs] or AgOTf affords 1513 (w) and 1590 (m) cr.
the dinuclear gold complexes bridged by two different ligands,  TheH NMR spectra present signals similar to those observed
[Auz(u-SR)(u-dppf]OTF (SR= Spy B), SSCNEL (9)), and the for the previous compounds, but now the dppf:ligand ratio is
formation of [Ag(Spy)} or [AQ(S:CNEL)]n. The ease of 1:1. The3P{1H} spectra show only a singlet for the two
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Table 4. NMR Data for Complexe2—11

Inorganic Chemistry, Vol. 36, No. 23, 1995209

lH 31p
complex no. o(dppf) o(SR) o(L) o(dppf) o(L)
[AuzBra(u-dppf)] 2 4.29 (m) 27.5(s)
4,73 (m)
[Aualo(u-dppf)] 3 4.33 (m) 34.42 (s)
4.69 (M)
[Au2(Spyk(«-dppf)] 4 4.34 (m) 6.84 (d) 32.3(s)
4.80 (M) 7.29 (1)
8.23 (d)
[Au2(S:CNEb)2(u-dppf)] 5 4.30 (m) 1.35 () 27.7 (s)
4.82 (m) 3.94 (q)
[Aua(u-Spyr(u-dppf)(PPEMe)} J(OTH), 6 4.27 (m) 7.43 (d) 2.02(s) 28.0 (s) 17.9 (s)
4.57 (m) 7.69 (")
8.45 (“t")
[Au4(u-S,CNEL)(u-dppf)(PPAMe);](ClO4), 7 4.40 (m) 1.57 (t) 1.45 (d) 32.1(s) 21.2(s)
4.47 (m) 4.07 (q)
[Auz(u-Spy)u-dppf)]OTE 8 4.28 (m) 7.39 (d) 32.9(s)
4.56 (m) 7.74 (1) 27.4 (b?)
[Auz(u-S,CNEL) (u-dppf)]OTS 9 4.36 (m) 1.44 () 32.9 (s)
4.45 (m) 4.05 (q)
[Aug(u-Spyx(u-dppf)(PPhMe)s(OTf) 4 10 4.18 (m) 79 (m) 1.96 (s) 27.1(s) 17.2 (s)
4.67 (m) 22.8(8) 18.9(s), 12.6 (3)
[Aug(u-S;,CNEL)(u-dppf)(PPR)4(OTf) 4 11 4.28 (m) 1.63 () 34.6 (s) 31.0 (m)
4.52 (m) 4.07 (q) 36.8 (8) 32.8(s),31.1 (9

aMeasured at-85 °C in CD,Cl,. ® Measured at-80 °C in (CDs),CO.

phosphorus atoms. Th&P{1H} spectrum of8 has been
recorded at low temperature (a55 °C in CDCk and at—85

°C in CD,Cly) and a broadening of the signal is observed (at
—85 °C, A = 726 Hz) but the signal does not split into two

singlets as expected. Fluxional processes involving the 2-py-

ridinethiolate ligand (through intermediates in which the ligand

The chemical shifts of complexdsand 10 can be compared,
and a high-field displacement is observed in the resonances of
complex10 as a consequence of the further coordination of a
(phosphine)gold unit. This upfield shift was previously ob-
served by us in the complexes [S(AUPE" 2 (n = 2—6).12
These data lead us to propose the structure shown in Scheme

acts as an S-donor bridge) have already been proposed forl; this type of structure has been found for dithiolate complexes

rhodium and gold complexg8§1!

such as [Ag(3,4-SCeHsMe)(PPR)3]ClI04,13 [Aus{ Sx(CHy)2} -

The positive-ion fast-atom bombardment mass spectra show(PPh)3]BF 4, or[(PRPAU)SCHCHS(AUPPR)CH,S(AUPPR))-

the cation molecular peaks ez = 1058 8, 100%) and 1096
(9, 100%).
fragment [Au(dppf)f at m/z = 751.

We have also studied further reactionsAcind5 with [Au-
(OTf)PRs] (molar ratio 1:4) with the aim of incorporating more
AUuPRs;™ fragments at the thiolate or dithiocarbamate ligands.
The complexes [Ag(u-SR)(u-dppf)(PR)4|(OTf)4 (SR= Spy,
PR; = PPhMe (10); SR = S,CNEb, PR; = PPh (11)) have

There also appears with high abundance the

BF4.15

In an attempt to structurally characterize compléxor 11,
we obtained single crystals by slow diffusion of hexane into a
dichloromethane solution of complet0. However, the con-
sequent X-ray diffraction studies revealed the compound{Au
(us-Spy)u-dppf)(PPBMe)](OTf),, 12 (as a tetrachloroethane
solvate) (Figure 3), presumably having arisen by decomposition
of complex10. We tried to synthesize complé® deliberately

been isolated as yellow solids, stable to air and moisture. Their py reaction of [Au(u-Spy)-dppf]OTF (8) with [Au(OTfH)PPh-
conductivities measured in acetone are in agreement with theme] in dichloromethane, but a mixture of complexes was

proposed formulas, 3151Q) and 356 (1) Q-1 cn? mol1.
Although there are not many data for conductivities of highly

obtained.
Selected bond lengths and angles are collected in Table 3.

charged compounds, the values obtained seem appropriate fofrhe cation ofl2 consists of two gold atoms bridged by two

tetracationic species; we obtained similar values for the [S(Au-
PRs)g]*" species?

The 'H NMR spectra ofl0 and 11 are similar to those of
complexes and7; the most significant differences are seen in
the integral ratio for the protons, which is consistent with the
coordination of four AuPR" fragments. TheéP{1H} NMR

different ligands, dppf and 2-pyridinethiolate; the third gold atom
is bonded to a tertiary phosphine and to the sulfur atom of the
thiolate ligand. In this manner Spyacts as a triply bridging
ligand.

The gold atoms have geometries slightly distorted from
linearity with angles P()Au(1)—S 177.9(2), N(91)yAu(2)—

spectra at room temperature show in both cases two singlets |nP(2) 173.3(5), and P(3Au(3)-S(1) 176.8(2); the latter

a 1.2 ratio which should correspond to two phosphorus

environments, namely the phosphorus of dppf and that of the

deviations from 180 may be associated with the imposed
restrictions of the 2-pyridinethiolate ligand and the weak gold

tertiary phosphines. When the experiments are carried out atgold interactions, Au(BAu(2) 3.2105(13) and Au(BAu(3)

low temperature, three singlets of an approximate 1:1:1 ratio
appear for complexel0 and11, which indicates that there are
three different phosphorus enviroments because the two AUPR
fragments bonded to the same SRyand are not equivalent.

(11) Ciriano, M. A,; Viguri, F.; Peez-Torrente, J. J.; Lahoz, F. J.; Oro, L.
A.; Tiripicchio-Camellini, A.; Tiripicchio-Camellini, MJ. Chem. Soc.,
Dalton Trans.1989 25.

(12) Canales, F.; Gimeno, M. C.; Laguna, A.; Villacampa, M.liorg.
Chim. Actal996 244, 95.

3.0985(12) A. The golegold distance in the ring is consider-
ably longer than was found in the complex JAu-(CH,).PPh} -
(u-Spy)] (2.8623(7) AYewhich also has two different bridging
ligands. The AuS distances, 2.341(4) and 2.337(6) A, are as

(13) Gimeno, M. C.; Jones, P. G.; Laguna, A.; Laguna, M.; Terroba, R.
Inorg. Chem.1994 33, 3932.

(14) Sladek, A.; Schmidbaur, -Chem. Ber1995 128 907.

(15) Sladek, A.; Schmidbaur, Hnorg. Chem.1996 35, 3268.
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Table 5. Details of Data Collection and Structure Refinement for Compléxed and12

1-CH.Cl, 3-2CH.Cl; 12-C;H4Cl,
empirical formula GeH3AuClgFeR CseHz2AUClsFebP; CseHadAUsClLFsFENOP:S;
crystal habit colorless prism yellow needle colorless prism
crystal size/mm 0.6& 0.50x 0.50 0.70x 0.20x 0.04 0.40x 0.40x 0.20
crystal system triclinic triclinic monoclinic
space group P1 P1 P2:/n
alA 8.671(2) 11.955(3) 13.831(3)
b/A 9.867(2) 13.472(3) 14.181(3)
c/A 12.359(3) 14.596(2) 31.059(7)
o/deg 81.82(2) 85.85(2)
pldeg 74.45(3) 70.16(2) 102.17(2)
yldeg 70.56(2) 66.04(2)
VIA3 959.0(4) 2015.1(7) 5955(2)
4 1 2 4
DJg cn3 2.059 2.261 2.067
M 1189.04 1371.94 1852.70
F(000) 564 1272 3536
T/°C —100 —100 —100
20maddeg 50 50 50
1Mo Ko)/emt 85.31 95.20 79.51
transm 0.5531.0 0.035-0.839 0.346-0.968
no. of reflns measd 4365 7067 11278
no. of unique refins 3342 6796 10472
Rint 0.021 0.241 0.027
Re (F > 40(F)) 0.026 0.111 0.067
R.° (F?, all refins) 0.068 0.312 0.188
no. of refins used 3340 6776 10460
no. of parameters 215 178 281
no. of restraints 154 0 46
S 1.022 1.065 0.865
maxAple A3 1.503 3.048 1.585

aR(F) = S||Fol — |Fel/S|Fol. ® Ru(F?) = [S[W(Fo? — FAA/S [W(FA)A}05 wt = 0%(F?) + (aP)? + bP, whereP = (F,? + 2F)/3 anda and
b are constants adjusted by the progra8.= {3 [wW(Fs> — F2?/(n — p)]°5, wheren is the number of data anglthe number of parameters.

expected longer than those in the latter compound sind®in  Complex 3. yield 60%; Ay 7 Q7 c? mol™*. Anal. Calc for

the sulfur atom is bonded to two metals. The-AW bond CaaHz2gAUFebP,: C, 33.97; H, 2.35. _Found: C, 34.24; H, 2.35.
length of 2.065(14) A is similar to that found in [Afu-(CHy)2- [Au2(Spy)(u-dppf)], 4. To a solution of [AuCly(u-dppf)] (0.102
PPh} (u-Spy)] (2.060(10) A). g, 0.1 mmol) in dichloromethane (25 mL) were added HSpy (0.022 g,
0.2 mmol) and NgCO; (0.4 g). The mixture was stirred f@ h and
then filtered to remove sodium carbonate. The solution was concen-
trated to ca. 5 mL, and addition of diethyl ether (15 mL) gave complex
) ] 4 as a yellow solid: yield 86%Am 0.6 Q71 cm? mol~%. Anal. Calc
Experimental Section for CasHasAUFENP,S,: C, 45.22; H, 3.10; N, 2.39; S, 5.48. Found:
C, 44.52; H, 2.83; N, 2.18; S, 4.84.

[Au(S,CNEt,)(u-dppf)], 5. To a solution of [AuCly(u«-dppf)]
(0.102 g, 0.1 mmol) in a dichloromethanwater mixture (20:5 mL)
was added Na®€NE-3H,0 (0.045 g, 0.2 mmol). The mixture was
stirred for 2 h, and then the organic phase was separated from the
mixture. The solution was concentrated to ca. 5 mL, and addition of
diethyl ether (15 mL) gave complexas a yellow solid: yield 99%;

The cyclopentadienyl rings adopt a conformation approxi-
mately midway between staggered and eclipsed.

Instrumentation. Infrared spectra were recorded in the range
4000-200 cnmt on a Perkin-Elmer 883 spectrophotometer using Nujol
mulls between polyethylene sheets. Conductivities were measured in
ca. 5x 1074 mol dn2 solutions with a Philips 9509 conductometer.

C and H analyses were carried out with a Perkin-Elmer 2400
microanalyzer. Mass spectra were recorded on a VG Autospec, with
the FAB technique, using nltro_benzyl alcohol as matrix. NMR spectra Ay 0.8Q cm?molL. Anal. Calc for GuHeAUFeNPsSe: C. 42.45;
were recorded on a Varian Unity 300 spectrometer and a Bruker ARX A ) ’ ) ‘ -

. . . . - . H, 3.89; N, 2.26; S, 10.3. Found: C, 42.58; H, 3.40; N, 2.26; S, 9.90.
300 spectrometer in CDEI Chemical shifts are cited relative to SiMe
A . ) [Au.i(u-SR)(u-dppf)(PPh:Me)2]X 2 (SR = Spy (6), X= OTf; SR
(*H, external) and 85% #PQ, (*P, external) (Table 4). = S,CNEt; (7), X = ClO,). To a dichloromethane solution (15 mL)

Materials. The starting materials [ACl,(u-dppf)[** and [AuCI- — A

) of complex4 (0.117 g, 0.1 mmol) 05 (0.124 g, 0.1 mmol) was added
PRs)]*¢ were prepared by published procedures. [Au(OTf{Par :
EAL'T%CIOQPRS] veas obtgirrl)ed from [E)AUCI(PB] by[rea(ctior)f) H\:/‘vith a freshly prepared solution of [Au(OT)P@Me] or [Au(OCIO;)PPh-

AgOTF or AgCIO,, respectively. Me] (0.2 mmol, 20 mL). The mixture was stirred for 30 min, and

) . then the solvent was evaporated under vacuum to ca. 5 mL; addition
Safety Note! Perchlorate salts of metal complexes with organic diethyl ether (15 mL) afforded comple&or 7 as a yellow solid.
ligands are potentially explosive. Only small amounts of materials Complex6: yield 96%; Ay 186 Q% cm? molL. Anal. Calc for

should be prepared, and these should be handled with great CaUtionC72H62AU4F6FeNgOsP4S4: C,38.3: H, 2.76: N, 1.23: S, 5.66. Found:
Syntheses. [AuXa(u-dppf)] (X = Br (2), I (3)). To a solution of C, 38.6; H, 2.86; N, 1.36; S, 4.80. Compl@x yield 75%; Ay 204
[AuzCla(u-dppf)] (0.102 g, 0.1 mmol) in acetone (20 mL) was added -1 cn2 mol-X. Anal. Calc for GoHesAUsClLFeN,OgP,Ss: C, 37.6;
KX (0.024 g, X= Br; 0.034 g, X=1; 0.2 mmol). The mixture was {4 3.33; N, 1.25; S, 5.73. Found: C, 38.4; H, 2.81; N, 1.20; S, 5.29.
stirred for 1 day; then the solvent was evaporated to dryness and the [Au(u-SR)(u-dppf)]OTF (SR = Spy (8), SCNEt, (9)). To a
product redissolved in dichloromethane (20 mL) in order to eliminate gjchioromethane solution (20 mL) of compléx0.117 g, 0.1 mmol)
the insoluble KX. The solution was concentrated to ca. 5 mL, and o, g5 (0.124 g, 0.1 mmol) was added AgOTf (0.026 g, 0.1 mmol). The
adc_iition of diethyl e_ther (15 mL) gave compl@xor 3 as an orange mixture was stirred for 30 min, and then the [Ag(SRirmed was
solid. Complex2: yield 84%;Ay 1 Q"* c? mol™*. Anal. Calc for filtered off. The solution was concentrated under vacuum to ca. 5 mL;
CaHzeAuBroFeR: C, 36.85; H, 2.55. Found: C, 37.15; H, 2.33.  aqgition of diethyl ether (15 mL) afforded compl&or 9 as a yellow
solid. Complex8: yield 88%;Ay 121.5Q~* cm? mol™%. Anal. Calc
(16) Usm, R.; Laguna, Alnorg. Synth.1982 21, 71. for CiHszAUuFsFENGP.S,: C, 39.8; H, 2.65; N, 1.16; S, 5.31.
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Found: C, 39.7; H, 2.70; N, 1.27; S, 3.01. Compfexyield 96%); constants were refined from setting anglexaf60 reflections in the

Anm 100.3Q71 cn? mol=. Anal. Calc for GoHasAuFsFeNOsP,S,: 260 range 16-25°. Absorption corrections were applied on the basis

C, 37.6; H, 3.07; N, 1.12; S, 12.8. Found: C, 37.5; H, 2.64; N, 1.82; of W scans. Structures were solved by the heavy-atom method and

S, 10.1. refined onF?2 using the program SHELXL-95. All non-hydrogen
[Au(u-SR)(u-dppf)(PR3)4(OTf) 4 (SR = Spy (10), PR = PPh:Me; atoms were refined anisotropically. Hydrogen atoms were included

SR = S,CNEt; (11), PR; = PPhg). To a dichloromethane solution  using a riding model. Further details are given in Table 5. Special
(15 mL) of complex4 (0.117 g, 0.1 mmol) 06 (0.124 g, 0.1 mmol) problems for12: The triflate ions are badly resolved although
was added a freshly prepared solution of [Au(OTf)EN#&] or [Au- recognizable; the dichloroethane is severely disordered and was refined
(OTf)PPR] (0.4 mmol, 20 mL). The mixture was stirred for 30 min,  solely as three chlorine sites, two of which are half-occupied. For
and then the solvent was evaporated in vacuum to ca. 5 mL; addition complex1 a system of restraints on light-atom displacement-factor

of diethyl ether (15 mL) afforded completO or 11 as a yellow solid. components and local ring symmetry was used.

Complex10: yield 76%; Ay 315 Q* cm? mol™*. Anal. Calc for .

CioHssAUsF1FeNO1P:Ss: C, 35.8: H, 2.64;: N, 0.83; S, 5.73. Acknowledgment. We thank the DirecCio General de

Found: C, 36.14; H, 2.65; N, 0.86; S, 5.65. Compldx yield 96%; Investigacia Cientfica y Técnica (Grant No. PB94-0079) and

Awm 356 Q71 cn? mol™t. Anal. Calc for GodHosAugF12FENO1PsSs: the Fonds der Chemischen Industrie for financial support.

C, 39.2; H, 2.94; N, 0.76; S, 6.97. Found: C, 39.6; H, 3.20; N, 0.92;

S, 7.54. Supporting Information Available: Three X-ray crystallographic
files, in CIF format, are available on the Internet only. Access

Crystal Structure Determinations information is given on any current masthead page.

The crystals were mounted in inert oil on glass fibers and transferred 1C9704445
to the cold gas stream of a Siemens P4 diffractometer equipped with

an LT-2 low-temperature device. Data were collected using mono- (17) Sheldrick, G. M. SHELXL-93: Program for Crystal Structure Refine-
chromated Mo I radiation ¢ = 0.710 73 A). Scan typew. Cell ment. University of Gdingen, Germany, 1993.




