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Abstract
C41H38AuNOP2S2, triclinic, P1 (no. 2), a = 10.0821(2) Å,
b = 12.9409(2) Å, c = 14.7183(3) Å, α = 76.207(1)°,
β = 80.444(1)°, γ = 75.592(1)°, V = 1794.63(6) Å3, Z = 2,
Rgt(F ) = 0.0170, wRref(F

2) = 0.0407, T = 150 K.

CCDC no.: 2069595

The molecular structure is 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

Au(tht)Cl (tht = tetrahydrothiophene; 0.32 g, 1mmol) dissolved
in 10 mL acetonitrile was added to a stirring acetonitrile solu-
tion of sodium morpholinecarbodithioate, [Na(S2CNC4H8O)]
(0.19 g, 1 mmol) and triphenylphosphine (0.52 g, 2 mmol) and
the mixture was stirred for 2 h. The resulting white precipitate
was filtered and washed with water:ethanol (50:50) and dried
under vacuum. Colourless block crystals were obtained by
vapour diffusion of hexane into dichloromethane.
Yield = 0.69 g (78%); m.p. = 168–169 °C; FT–IR υmax(cm

−1):
2846(s), 1477(w), 1453(m), 1432(s), 1412(s), 1260(m), 1212(s),
1098(m), 689(s), 493(m), 422(m) 1HNMR (400MHz, DMSO-d6)
δ 7.49 (th, J = 4.3, 1.9 Hz, 18H), 7.45–7.38 (m, 12H), 4.09 (t,
J = 4.9 Hz, 4H), 3.62 (t, J = 4.8 Hz, 4H).

Experimental details

The structure was solved by the direct method using the
SHELXS [2] program and refined. The visual crystal struc-
ture information was performed using Mercury [4] system
software.

Comment

Dithiocarbamates (R2NCS
−
2 ) are very versatile monoanionic

ligands which form stable metal complexes with all classes

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°,  %
N(hkl )measured, N(hkl )unique, Rint: , , .
Criterion for Iobs, N(hkl )gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [, ], Mercury []
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of metal. It is the most common class of monoanionic
1,1-dithiolate ligands. Other classes include carbamates,
xanthates, dithiophosphates, dithiophosphonates, among
others [5]. The upsurge in the number of dithiocarbamate
derivatives prepared so far stems from the ability to vary the
substituents on the nitrogen atom [6]. The ease of synthesis
and ability to modify the ligand has made this ligand
prominent in coordination chemistry. The DTC ligand is
capable of bonding to low-valent metals and has diverse
coordination modes. There are nine possible coordination
modes observed for DTC, but only six are prominent in the
literature [7]. DTC can act as a monodentate as well as a
bidentate in a monometallic system. In the bidentate sys-
tem, (the most common coordination mode) the ligand co-
ordinates to the metal via its two sulfur atoms forming two
approximately equivalent metal-sulfur bonds with the
metal–sulfur distance ranging from 2.25–2.55 Å and a small
bite angle (S–M–S) in the range 60–80°. The chemistry of

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

Atom x y z Uiso*/Ueq

Au . () . () . () . ()
S . () . () . () . ()
S . () . () . () . ()
P . () . () . () . ()
P . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
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gold dithiocarbamate complexes has been extensively
studied [5–8] owing to their antitumor/anticancer properties
[9–14], as precursors for gold nanoparticle synthesis [15, 16].
Several structures of gold dithiocarbamate complexes have
been reported todate but only a fewhavebeen reportedwith
triphenylphosphine [17–20].

The crystal structure of the title compound has one
molecular unit consisting of a bidentate morpholinecarbo-
dithioate unit, two triphenylphosphine moieties and Au(I)
centre. The metal centre’s coordination environment is
occupied by two sulfur and two phosphorous atoms of the
morpholinecarbodithioate and triphenylphosphine ligands,
respectively. Furthermore, theAu(I) centre adopts adistorted
tetrahedral geometry with bond angles around the Au(I)
atom ranging from 66.16(2) to 132.12(2)°. All bond distances
are comparable to those of closely related compounds in
literature [17–20]. Interestingly, the title compound is iso-
structural to the (piperidine-1-carbodithioato-S,S′) derivative
[17] with a calculated rootmean squared deviation of 1.604Å
for their crystal packing similarity. Intermolecular C—H···π
interactions exist between the hydrogen atoms of the mor-
philinyl unit and the phenyl rings.
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