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Abstract
C46H46Au2F2N2O2P2S2, triclinic, P1̄ (no. 2), a= 8.2496(3) Å,
b= 11.4366(4) Å, c= 12.9504(4) Å, α= 109.171(3)°,
β= 92.496(3)°, γ = 100.208(3)°, V = 1128.98(7) Å3, Z = 1,
Rgt(F)=0.0246, wRref(F2)=0.0560, T = 100(2) K.

CCDC no.: 2020551

The molecular structure is shown in the figure. Table 1 con-
tains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

Source of material
NaOH (Merck; 0.020 g, 0.50 mmol) in water (5 mL) was
added to a suspension of (Ph2P(CH2)6PPh2)(AuCl)2 (0.230 g,
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Table 1: Data collection and handling.

Crystal: Colourless block
Size: 0.30×0.26×0.24 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 6.70 mm−1

Diffractometer, scan mode: SuperNova, ω
θmax, completeness: 27.5°, >99%
N(hkl)measured, N(hkl)unique, Rint: 26035, 5183, 0.063
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 4889
N(param)refined: 273
Programs: CrysAlisPRO [1], SHELX [2, 3],

WinGX/ORTEP [4]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Au 0.97896(2) 0.25052(2) 0.49788(2) 0.01946(5)
S1 0.98478(13) 0.09912(8) 0.33039(7) 0.0296(2)
P1 0.96417(10) 0.40673(8) 0.65548(6) 0.01542(17)
O1 0.7903(3) −0.0164(2) 0.43519(17) 0.0279(6)
N1 0.7568(4) −0.1193(3) 0.2504(2) 0.0218(6)
C1 0.8289(4) −0.0256(3) 0.3333(2) 0.0209(7)
C2a 0.7898(4) −0.1212(3) 0.1432(2) 0.0225(7)
C3a 0.7076(5) −0.0561(3) 0.0922(3) 0.0305(8)
H3a 0.630618 −0.008622 0.128836 0.037*
C4a 0.7395(5) −0.0614(4) −0.0129(3) 0.0423(11)
F1a 0.6603(4) −0.0118(3) −0.0698(3) 0.0435(11)
C5a 0.8483(6) −0.1289(4) −0.0696(3) 0.0419(12)
H5a 0.868862 −0.130630 −0.141690 0.050*
C6a 0.9258(6) −0.1935(4) −0.0179(3) 0.0414(11)
H6a 1.002071 −0.241244 −0.055287 0.050*
C7a 0.8978(5) −0.1922(3) 0.0866(3) 0.0294(8)
H7a 0.952296 −0.239685 0.119604 0.035*
C2′b 0.7898(4) −0.1212(3) 0.1432(2) 0.0225(7)
C3′b 0.7076(5) −0.0561(3) 0.0922(3) 0.0305(8)
H3′b 0.630618 −0.008622 0.128836 0.037*
C4′b 0.7395(5) −0.0614(4) −0.0129(3) 0.0423(11)
H4′b 0.683218 −0.016148 −0.047355 0.051*
C5′b 0.8483(6) −0.1289(4) −0.0696(3) 0.0419(12)
H5′b 0.868862 −0.130630 −0.141690 0.050*
C6′b 0.9258(6) −0.1935(4) −0.0179(3) 0.0414(11)
F1′b 0.9943(9) −0.2583(6) −0.0855(5) 0.041(2)
C7′b 0.8978(5) −0.1922(3) 0.0866(3) 0.0294(8)
H7′b 0.952296 −0.239685 0.119604 0.035*
C8 0.6606(5) −0.1140(3) 0.4440(3) 0.0302(8)
H8A 0.559975 −0.118793 0.398340 0.045*
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H8B 0.637847 −0.094160 0.520806 0.045*
H8C 0.695654 −0.195324 0.418666 0.045*
C11 0.8457(4) 0.5171(3) 0.6317(2) 0.0196(7)
H11A 0.828846 0.577581 0.703209 0.024*
H11B 0.909014 0.565868 0.590703 0.024*
C12 0.6778(4) 0.4486(3) 0.5666(3) 0.0223(7)
H12A 0.694874 0.380724 0.499705 0.027*
H12B 0.610312 0.408126 0.611733 0.027*
C13 0.5824(4) 0.5348(3) 0.5328(3) 0.0230(7)
H13A 0.563610 0.601951 0.599610 0.028*
H13B 0.650151 0.576076 0.488300 0.028*
C21 0.8579(4) 0.3474(3) 0.7531(2) 0.0175(6)
C22 0.7765(5) 0.2221(3) 0.7213(3) 0.0275(8)
H22 0.780031 0.166404 0.648874 0.033*
C23 0.6897(5) 0.1776(4) 0.7949(3) 0.0359(9)
H23 0.633231 0.091884 0.772611 0.043*
C24 0.6856(5) 0.2579(3) 0.9001(3) 0.0302(8)
H24 0.625145 0.227530 0.950067 0.036*
C25 0.7687(4) 0.3821(3) 0.9335(3) 0.0241(8)
H25 0.767057 0.436433 1.006693 0.029*
C26 0.8551(4) 0.4283(3) 0.8601(2) 0.0192(7)
H26 0.911478 0.514142 0.882797 0.023*
C31 1.1635(4) 0.4955(3) 0.7282(2) 0.0156(6)
C32 1.2690(4) 0.4280(3) 0.7600(2) 0.0195(7)
H32 1.232752 0.339898 0.745266 0.023*
C33 1.4249(4) 0.4873(3) 0.8125(3) 0.0238(7)
H33 1.495443 0.440081 0.833949 0.029*
C34 1.4796(4) 0.6153(3) 0.8343(3) 0.0284(8)
H34 1.587132 0.656399 0.871050 0.034*
C35 1.3773(5) 0.6827(3) 0.8025(3) 0.0294(8)
H35 1.415204 0.770603 0.816973 0.035*
C36 1.2190(4) 0.6244(3) 0.7495(3) 0.0231(7)
H36 1.149321 0.672074 0.727893 0.028*
aOccupancy: 0.670(6), bOccupancy: 0.330(6).

0.25 mmol) in acetonitrile (20 mL), followed by the addition
of MeOC(=S)N(H)C6H4F-3 [5] (0.093 g, 0.50 mmol) in acetoni-
trile (20 mL) and stirred for 3 h. The resultingmixturewas left
for slow evaporation at room temperature, yielding crystals
after 3 weeks. Yield: 0.243 g (80%). M. pt (Biobase auto-
matic melting point apparatus MP450): 413–414 K. Elemental
Analysis for C46H46Au2F2N2O2P2S2 (Leco TruSpec Micro CHN
Elemental Analyser): C, 45.40; H, 3.81; N, 2.30%. Found: C,
45.68; H, 3.83; N, 2.15%. IR (Bruker Vertex 70v FTIR Spec-
trophotometer; cm−1): 1578 (s) ν(C=N), 1123 (s) ν(C–O), 1105
(s) ν(C–S). 1HNMR (Bruker Ascend 400 MHz NMR spectrom-
eterwith chemical shifts relative to tetramethylsilane in CDCl3
solution at 298 K, ppm): δ 7.60–7.45 (m, br, 20H, Ph2P), 6.99
(dt, 2H, aryl-H5, 4JHF = 7.09 Hz, 3JHH = 7.49 Hz), 6.62–6.57 (m,
br, 4H, aryl-H2,6), 6.47–6.43 (m, br, 2H, aryl-H4), 3.88 (s, 6H,
OCH3), 2.33–2.27 (m, br, 4H, PCH2), 1.51 (s, br, 4H, PCH2CH2),
1.42 (s, br, 4H, PCH2CH2CH2). 13C{1H} NMR (as for 1H NMR):
δ 165.5 (Cq), 163.1 (d, aryl-C3, 1JCF = 244.43 Hz), 152.8 (d, aryl-
C1, 3JCF = 9.69 Hz), 133.2 (d, m-PC6H5, 3JCP = 13.20 Hz),

131.7 (d, p-PC6H5, 4JCP = 1.73 Hz), 130.0 (d, i-PC6H5,
1JCP = 55.77 Hz), 129.8 (d, aryl-C5, 3JCF = 9.17 Hz), 129.2 (d, o-
PC6H5, 2JCP = 11.21 Hz), 117.9 (d, aryl-C6, 4JCF = 2.43 Hz), 109.2
(d, aryl-C2, 2JCF = 22.10 Hz), 109.1 (d, aryl-C4, 2JCF = 21.16 Hz),
55.5 (OCH3), 30.2 (d, PCH2CH2CH2, 3JCP = 16.31 Hz), 27.9 (d,
PCH2, 1JCP = 34.92 Hz), 25.4 (d, PCH2CH2, 2JCP = 4.19 Hz).
31P{1H} NMR (as for 1H NMR but with chemical shift ref-
erenced to 85% aqueous H3PO4 as the external reference):
δ 34.6.

Experimental details
The C-bound H atoms were geometrically placed (C—
H=0.95–0.99 Å) and refined as riding with U iso(H)= 1.2–
1.5Ueq(C). The maximum and minimum residual electron
density peaks of 1.12 and 1.05 eÅ−3, respectively, were located
0.85 and 0.70 Å from the Au atom. The 3-fluorophenyl ring
was disordered over two co-planar orientations so the carbon
atoms were exactly coincident but, two positions were appar-
ent for the F atom; the latter sites were refined independently.
At the conclusion of the refinement, the major component of
the disorder had a site occupancy factor of 0.670(6).

Comment
Phosphanegold(I) thiolate molecules/complexes of the basic
formula R3PAu[SC(OR′)=NAr] continue to attract attention
owing to their biological potential against Gram-positive bac-
teria [6] and cancer [7]. Further, their ready crystallisation
lend these molecules to systematic crystallographic stud-
ies [8, 9] and investigations of their solid-state photolu-
minescence properties [10]. While binuclear analogues are
well-known [9, 10], no structure has yet been reported with
the biphosphane Ph2P(CH2)6PPh2 (dpph), featuring a hexyl
bridge between the phosphorus donor atoms. In recogni-
tion of this, herein, the crystal and molecular structures of
(dpph){Au[SC(OMe)=N(C6H4F-3)]}2, (I), are described.

The molecular structure of the binuclear species in (I) is
shown in the figure (70% displacement ellipsoids; the minor
components of the disordered fluorophenyl rings are omit-
ted; unlabelled atoms are related by the symmetry operation
(i) 1− x, 1− y, 1− z) and is disposed about a centre of inver-
sion. The Au atom is coordinated by thiolate-S1 [2.2972(8) Å]
and phosphane-P1 [2.2531(8) Å] atoms which define a lin-
ear geometry with P1—Au1—S1= 175.77(3)°. As is usually
observed in these molecules [8–10], the thiolate ligand is
orientated to place the methoxy-O in close proximity to the
gold atom;Au· · ·O1= 2.996(2) Å. The other orientation some-
times observed in R3PAu[SC(OR′)=NAr] results in the forma-
tion of an intramolecular Au· · · π interaction [8], for which
DFT calculations indicate are slightly more stable, by about
6 kcal/mol, than Au· · ·O interactions [11, 12]. The hexyl
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bridge adopts an open, all-trans, conformation as seen in
the values of the P1—C11—C12—C13 and C11—C12—C13—C13i

torsion angles of −173.2(2) and 179.3(3)°, respectively.
The disorder in the 3-fluorophenyl rings precludes

a detailed analysis of the molecular packing of (I).
Weak non-covalent interactions are evident in the crys-
tal such as fluorophenyl-C–H· · · S(thiolate) [C5—H5· · · S1ii:
H5· · · S1ii = 2.87 Å, C5· · · S1ii = 3.796(4) Å with angle at
H= 165° for (ii) 2− x, −y, −z], phosphane-phenyl-C—
H· · ·N(imine) [C32—H32· · ·N1iii: H32· · ·N1iii = 2.56 Å,
C32· · ·N1iii = 3.456(5) Å with angle at H32= 158° for (iii)
2− x, −y, 1− z] along with a number of C—H· · · π interac-
tions [e.g. C7—H7· · ·Cg2iii: H7· · ·Cg2iii = 2.63 Å with angle
at H7= 149°] which combine to assemble molecules into a
three-dimensional architecture.
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