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Abstract
C26H40AuFNOPS, triclinic, P1 (no. 1), a = 9.62498(7) Å,
b = 11.78239(10) Å, c = 12.74349(13) Å, α = 78.7411(8)°,
β = 73.5635(8)°, γ = 76.6096(1)°, V = 1335.34(2) Å3, Z = 2,
Rgt(F ) = 0.0224, wRref(F

2) = 0.0557, T = 100 K.

CCDC no.: 2027114

The molecular structures are shown in the Figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

NaOH (Merck; 0.020 g, 0.50 mmol) in water (5 mL) was
added to a suspension of (cyclohexyl)3PAuCl (0.256 g,
0.50 mmol) in acetonitrile (20 mL), followed by the addi-
tion of MeOC(=S)N(H)C6H4F-3 [5] (0.093 g, 0.50 mmol) in
acetonitrile (20 mL) and stirred for 3 h. The resulting
mixture was left for slow evaporation at room temperature,
yielding crystals after 2 weeks. Yield: 0.261 g (79%).M. pt.:
(Biobase automatic melting point apparatus MP450): 425–
426 K. Elemental Analysis for C26H40AuFNOPS (Leco
TruSpec Micro CHN Elemental Analyser): C, 47.20; H, 6.09;
N, 2.12%. Found: C, 47.04; H, 6.19; N, 1.82%. IR (Bruker
Vertex 70v FTIR Spectrophotometer; cm−1): 1575 (s) ν(C=N),
1155 (s) ν(C–O), 1124 (s) ν(C–S). 1H NMR (Bruker Ascend
400MHzNMR spectrometer with chemical shifts relative to
Me4Si in CDCl3 solution at 298 K, ppm): δ 7.20 (dt, 1H, aryl-
H5, 4JHF = 6.92Hz,

3JHH = 7.33Hz), 6.71–6.64 (m, br, 3H, aryl-
H2,4,6), 3.84 (s, 3H, OCH3), 1.96–1.22 (m, br, 33H, Cy3P).

13C
{1H} NMR (as for 1H NMR): δ 165.9 (Cq), 163.2 (d, aryl-C3,
1JCF = 243.79 Hz), 152.7 (d, aryl-C1, 3JCF = 9.77 Hz), 129.5 (d,
aryl-C5, 3JCF = 9.56 Hz), 118.0 (d, aryl-C6, 4JCF = 2.36 Hz),
109.4 (d, aryl-C2, 2JCF = 22.06 Hz), 109.0 (d, aryl-C4,
2JCF = 21.19 Hz), 55.1 (OCH3), 33.3 (d, i-PC6H11,

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: XtaLAB Synergy, ω
θmax, completeness: .°, >%
N(hkl)meas., N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), ,
N(param)ref.: 

Programs: CrysAlisPRO [], SHELX [, ],
WinGX/ORTEP []
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1JCP = 28.01 Hz), 30.7 (o-PC6H11), 27.1 (d, m-PC6H11,
3JCP = 11.89Hz), 25.9 (p-PC6H11).

31P{1H}NMR (as for 1HNMR
but with chemical shift referenced to 85% aqueous H3PO4

as the external reference): δ 57.7.

Experimental details

The C-bound H atoms were geometrically placed (C–
H = 0.95–1.00 Å) and refined as riding with Uiso(H) = 1.2–
1.5Ueq(C). Disorder was modelled in four regions of the
structure. Each 3-fluorophenyl ring was disordered over
two co-planar orientations so the C atoms were exactly
coincident but, two positions were apparent for the F
atoms; the latter were refined independently. At the
conclusion of the refinement, the major component of the
C2- and C2a-rings had site occupancy factors of 0.763(14)
and 0.741(14), respectively. The cyclohexyl‐C31 ring
exhibited two, partially overlapping chair conformations.
Thus, while the C31, C33 and C36 atoms were coincident,
the remaining atoms were statistically disordered (from
refinement) and refined independently. The cyclohexyl–
C31a ring exhibited two conformations, i.e. chair and boat,
depending on the relative orientation of the C34a atom.
From independent refinement, the chair conformation was
most pronounced with a site occupancy factor of 0.77(3).
For the different orientations of the two disordered cyclo-
hexyl rings, soft distance constraints were introduced with
1,1‐C–C and 1,2‐C⋯C separations being 1.53 ± 0.01 and
2.52 ± 0.01 Å, respectively. Finally, the crystal was refined
as an inversion twin with the minor component contrib-
uting 0.109(8) to the measured crystal.

Comment

The specific interest leading to the synthesis and character-
ization of the title compound, Cy3Au[SC(OMe)=NC6H4F-3],
(I), revolves around the noted biological activity of related
species, such as anti-cancer [6] and anti-bacterial [7] poten-
tial; Cy = cyclo‐C6H11. The inclusion of a fluoride atom in
the molecular structure was motivated by suggestions in
the literature that such chemical substitution enhances
biological activity [8]. Herein, the synthesis, spectroscopic
characterization and X-ray crystal structure determination of
(I) are described.

The crystallographic asymmetric unit of (I) comprises
two formula units and theirmolecular structures are shown
in the figure (50% displacement ellipsoids; minor disorder
components are omitted). Each of the gold(I) atoms in (I) is

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

Atom x y z Uiso*/Ueq

Au . () . () . () . ()
S . () . () . () . ()
P . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
Ca

. () . () . () . ()
Ca

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Fa

. () . () . () . ()
Ca

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
C′b . () . () . () . ()
C′b . () . () . () . ()
H′b . . . .*
C′b . () . () . () . ()
H′b . . . .*
C′b . () . () . () . ()
H′b . . . .*
C′b . () . () . () . ()
F′b . () . () . () . ()
C′b . () . () . () . ()
H′b . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
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Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
Cc

. () . () . () . ()
Hc

. . . .*
Cc

. () . () . () . ()
HAc

. . . .*
HBc

. . . .*
Cc

. () . () . () . ()
HAc

. . . .*
HBc

. . . .*
Cc

. () . () . () . ()
HAc

. . . .*
HBc

. . . .*
Cc

. () . () . () . ()
HAc

. . . .*
HBc

. . . .*
Cc

. () . () . () . ()
HAc

. . . .*
HBc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
HDc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
HDc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
HDc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
HDc

. . . .*
C′c . () . () . () . ()
HCc

. . . .*
HDc

. . . .*
Au . () . () . () . ()
SA . () . () . () . ()
PA . () . () . () . ()
OA . () . () . () . ()
NA . () . () . () . ()
CA . () . () . () . ()
CAd

. () . () . () . ()
CAd

. () . () . () . ()
HAd

. . . .*
CAd

. () . () . () . ()
FAd

. () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

CAd
. () . () . () . ()

HAd
. . . .*

CAd
. () . () . () . ()

HAd
. . . .*

CAd
. () . () . () . ()

HAd
. . . .*

CA′e . () . () . () . ()
CA′e . () . () . () . ()
HA′e . . . .*
CA′e . () . () . () . ()
HA′e . . . .*
CA′e . () . () . () . ()
HA′e . . . .*
CA′e . () . () . () . ()
FA′e . () . () . () . ()
CA′e . () . () . () . ()
HA′e . . . .*
CA . () . () . () . ()
HA . . . .*
HA . . . .*
HA . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HA . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . −. . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
HC . . . .*
HD . . . .*
CA . () . () . () . ()
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coordinated by phosphane–P [Au1–P1 = 2.2638(15) Å; Au2–
P1a = 2.2674(15) Å] and thiolate‐S [Au1–S1 = 2.2987(15) Å;
Au2–S1a = 2.3043(15) Å] atoms with the equivalent bonds
being experimentally indistinguishable. The P- and
S-donor atoms define an almost linear geometry with the
P1–Au1–S1 angle of 177.25(6)° being significantly greater
than the P1a–Au2–S1a angle of 170.98(6)°. In each case, the
thiolato ligand is orientated so the O atom is directed to-
wards the Au atom with the Au1⋯O1 and Au2⋯O1a sepa-
rations being 2.993(5) and 3.164(5) Å, respectively. These
separations indicate there is no direct correlation between
the magnitude of the Au⋯O interaction and the deviation
from the ideal linear angle. In some related structures an
alternate conformation of the thiolate ligand is observed
where the O atom is directed away from the Au atom, an
orientation which allows for the formation of an intra-
molecular Au⋯π(phenyl) contact instead. Calculations
(DFT) indicate that Au⋯π interactions are approximately
6 kcal/mol more stable than Au⋯O contacts [9, 10] but, the

former are susceptible to steric effects [11]. In this regard, it
is noteworthy that none of the knownCy3PAu[SC(OR)=NAr]
structures feature intramolecular Au⋯π interactions, an
observation that is ascribed to the bulky nature of the
cyclohexyl substituents [11]. The major conformational
difference in the molecules is apparent in the relative
disposition of the fluorophenyl groups with respect to the
central CNOS plane, as seen in the dihedral angles formed
between the plane through the C1, N1, O1 and S1 atoms and
that through the fluorophenyl ring of 87.9(2)° for the
Au1-molecule, which is clearly closer to orthogonal
compared to the equivalent angle of 75.1(2)° for the
Au2-molecule.

In the molecular packing for (I), layers of molecules
assemble in the ab-plane with the cyclohexyl and fluo-
rophenyl rings projecting to either side. These stack along
the c-axis so the latter rings occupy channels. Yet, there are
no close interactions between the rings. A more detailed
analysis of the packing is not warranted owing to the dis-
order in several of the residues.
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HFf . . . .*
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HFf . . . .*
CAf
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HFf . . . .*
CBg
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HGg
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CBg
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HGg
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