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The Au atom in the title compound, [Au(C;;H4NOS)-
(C,sH33P)], is coordinated within an S,P-donor set that defines
a slightly distorted linear geometry [S—Au—P = 174.73 (3)°],
with the distortion due in part to a close intramolecular
Au---O contact [3.060 (3) A] In the crystal structure, mol-
ecules are arranged in layers in the bc plane with the primary
connections between the arrays being of the type C—H- - -7.

Related literature

For the structural systematics and luminescence properties of
phosphinegold(I) carbonimidothioates, see: Ho et al. (2006);
Ho & Tiekink (2007); Kuan et al. (2008). For the synthesis, see
Hall et al. (1993).

O-i-Pr

CysP — Au—S

Experimental
Crystal data

[Au(Cy;H1sNOS)(Ci5Hs3P)] V =3030.7 (7) A®

M, = 685.67 Z=4
Monoclinic, P2, /c Mo Ka radiation
a=13.7415 (18) A w=500mm"
b =133528 (18) A T=223K

c=16788 (2) A
B =100.308 (3)°

0.37 x 0.10 x 0.10 mm

Data collection

Bruker SMART CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2000)
Tomin = 0.445, T, = 1.000

20885 measured reflections
6943 independent reflections
5710 reflections with 7 > 20(1)
Rin = 0.031

Refinement

R[F? > 20(F%)] = 0.028
wR(F?) = 0.072

§ =103

6943 reflections

308 parameters

H-atom parameters constrained
Apmax = 1.60 e A3

Apmin = =040 ¢ A2

Table 1 .

Selected bond lengths (A).

Au—P1 22692 (9) Au—Sl1 23051 (9)
Table 2 .

Hydrogen-bond geometry (A, °).

Cg is the centroid of the C2-C7 ring.

D-H--A D—H H-A D---A D-H--A
C16—Hl6a- - -Cg' 0.98 2.98 3.655 (5) 127

Symmetry code: (i) x — 1, y, z.

Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 2000); data reduction: SAINT; program(s) used to solve
structure: PATTY in DIRDIF92 (Beurskens et al., 1992); program(s)
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular
graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg,
2006); software used to prepare material for publication: pubICIF
(Westrip, 2010).

The National University of Singapore (grant No. R-143-
000-213-112) is thanked for support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HG2660).

References

Beurskens, P. T., Admiraal, G., Beurskens, G., Bosman, W. P, Garcia-Granda,
S., Gould, R. O., Smits, J. M. M. & Smykalla, C. (1992). The DIRDIF
Program System. Technical Report. Crystallography Laboratory, University
of Nijmegen, The Netherlands.

Brandenburg, K. (2006). DIAMOND. Crystal Impact GbR, Bonn, Germany.

Bruker (2000). SMART, SAINT and SADABS. Bruker AXS Inc., Madison,
Wisconsin, USA.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.

Hall, V. J, Siasios, G. & Tiekink, E. R. T. (1993). Aust. J. Chem. 46, 561-570.

Ho, S. Y., Cheng, E. C.-C,, Tiekink, E. R. T. & Yam, V. W.-W. (2006). Inorg.
Chem. 45, 8165-8174.

Ho, S. Y. & Tiekink, E. R. T. (2007). CrystEngComm, 9, 368-378.

Kuan, F. S, Ho, S. Y., Tadbuppa, P. P. & Tiekink, E. R. T. (2008).
CrystEngComm, 10, 548-564.

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122.

Westrip, S. P. (2010). pubICIF. In preparation.

Acta Cryst. (2010). E66, m421

doi:10.1107/5160053681000975X

Tadbuppa and Tiekink m421


https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB1
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB2
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB3
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB4
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB5
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB6
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB7
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB8
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB9
https://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hg2660&bbid=BB10
https://crossmark.crossref.org/dialog/?doi=10.1107/S160053681000975X&domain=pdf&date_stamp=2010-03-20

supporting information

Acta Cryst. (2010). E66, m421 [doi:10.1107/S160053681000975X]

[(2)-O-lsopropyl N-(m-tolyl)thiocarbamato-«S](tricyclohexylphosphine-
xP)gold(l)

Primjira P. Tadbuppa and Edward R. T. Tiekink

S1. Comment

In the context of crystal engineering and luminescence studies of R;PAu[SC(OR")=NR"], for R, R’ and R"” = alkyl and
aryl, derivatives (Ho et al. 2006; Ho & Tiekink, 2007; Kuan et al., 2008), the synthesis and characterisation of the title
compound, (I), were investigated.

The gold atom in (I) exists within an SP donor set defined by the phosphine-P and thiolate-S atoms, Table 1 and Fig. 1.
The carbonimidothioate ligand is coordinating as a thiolate ligand as evidenced by the magnitudes of the C1—S1 [1.766
(4) A]and C1=N1 [1.266 (5) A] bond distances. The coordination geometry is distorted from the ideal linear [S—Au—P
=174.73 (3) °] owing to the close approach of the O1 atom [3.060 (3) A]. In the crystal structure, molecules forms layers
in the ab plane with connections between the layers being of the type C—H---z, Table 2 and Fig. 2.

S2. Experimental

Compound (I) was prepared following the standard literature procedure from the reaction of Cy;PAuCl and (i-
Pr)OC(=S)N(H)(m-tolyl) in the presence of NaOH (Hall et al., 1993). Crystals were obtained by the slow evaporation of

a CH,Cly/hexane (3/1) solution held at room temperature.

S3. Refinement

The H atoms were geometrically placed (C—H = 0.94-0.99 A) and refined as riding with Ui,(H) = 1.2-1.5U,,(C). The
maximum and minimum residual electron density peaks of 1.60 and 0.40 e A, respectively, were located 0.84 A and
1.53 A from the Au atom.
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Figure 1
Molecular structure of (I) showing atom-labelling scheme and displacement ellipsoids at the 35% probability level.

Figure 2
A view of the unit cell contents of (I) shown in projection down the b axis with the C—H---x interactions shown as purple

dashed lines. Colour code: Au, orange; S, yellow; P, pink; O, red; N, blue; C, grey; and H, green.
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U]

Crystal data

[AU(C11H]4NOS)(C18H33P)]
M, =685.67

Monoclinic, P2/c

Hall symbol: -P 2ybc
a=13.7415 (18) A
b=13.3528 (18) A
c=16.788 2) A

£ =100.308 (3)°
V'=3030.7 (7) A3

Z=4

Data collection

Bruker SMART CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

 scans

Absorption correction: multi-scan
(SADABS; Bruker, 2000)

Twin = 0.445, Tux = 1.000

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)]=0.028
wR(F?)=0.072

§=1.03

6943 reflections

308 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Special details

F(000) = 1384

D,=1.503 Mgm™

Mo Ko radiation, 2 = 0.71069 A
Cell parameters from 993 reflections

6=2.4-26.7°
4 =5.00 mm™
T=223K

Block, colourless
0.37 x 0.10 x 0.10 mm

20885 measured reflections
6943 independent reflections
5710 reflections with /> 2a([)

Rix=0.031

Omax = 27.5°, Opin = 1.5°
h=-17—17
k=-12—17
[=-21-20

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0386P)?]
where P = (F,> +2F2)/3

(A/0)max = 0.001

Apmax = 1.60 ¢ A7

Appin=—0.40 ¢ A

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two L.s. planes) are estimated using the full covariance
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles;
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving 1.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > 20(F?) is
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based
on F? are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A2)

X y z Uiso™/Ueq
Au 0.009245 (9) 0.077062 (9) 0.342984 (7) 0.03840 (5)
S1 0.16091 (6) 0.15458 (6) 0.37674 (6) 0.0453 (2)
P1 —0.13794 (6) —0.00461 (6) 0.32160 (5) 0.03605 (18)
o1 0.19821 (19) 0.00020 (18) 0.29116 (16) 0.0534 (6)
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N1
Cl
C2

C3

H3
C4
C5
H5
C6
H6
C7
H7
C8
HSA
HSB
H8C
C9
H9
C10
H10A
H10B
H10C
Cl11
HIIA
HIIB
HIIC
C12
H12
C13
HI3A
HI3B
Cl4
HI4A
H14B
C15
HI5A
HI15B
Cl6
HI6A
H16B
C17
HI7A
H17B
C18
HI18
C19
HI9A
H19B

0.3294 (2)
0.2414 (3)
0.3764 (2)
0.3875 (3)
0.3594
0.4409 (3)
0.4820 (3)
0.5176
0.4720 (3)
0.5005
0.4203 (3)
0.4148
0.4511 (4)
0.5165
0.4418
0.4016
0.2533 (3)
0.2894
0.1759 (4)
0.1317
0.1384
0.2080
0.3256 (4)
0.3755
0.3572
0.2907
~0.2309 (3)
—0.2484
~0.1880 (3)
~0.1282
~0.1692
-0.2617 (3)
-0.2330
~0.2752
-0.3573 (3)
—0.4048
—0.3449
~0.4009 (3)
~0.4200
~0.4606
-0.3273 (2)
-0.3135
~0.3563
-0.1932 (2)
-0.2501
~0.2310 (3)
—0.1764
~0.2817

0.1077 (2)
0.0848 (2)
0.1942 (3)
0.2088 (3)
0.1628
0.2924 (4)
0.3578 (3)
0.4137
0.3428 (4)
0.3883
0.2612 (3)
0.2509
0.3060 (5)
0.3317
0.2422
0.3531
~0.0593 (3)
~0.0142
~0.1171 (4)
~0.0706
—0.1587
~0.1592
~0.1286 (4)
~0.0893
~0.1708
~0.1701
0.0592 (2)
0.1216
0.0913 (3)
0.1312
0.0316
0.1526 (3)
0.1686
0.2158
0.0959 (4)
0.1384
0.0365
0.0637 (4)
0.1232
0.0238
0.0023 (3)
~0.0606
~0.0144
~0.0195 (2)
~0.0659
0.0793 (3)
0.1275
0.1067

0.3217 (2)
0.3270 (2)
0.3601 (3)
0.4421 (3)
0.4738
0.4799 (3)
0.4314 (4)
0.4549
0.3502 (3)
0.3184
0.3142 (3)
0.2582
0.5685 (3)
0.5901
0.5937
0.5798
0.2416 (3)
0.2102
0.1845 (3)
0.1515
0.2155
0.1498
0.2928 (3)
0.3275
0.2579
0.3258
0.3696 (2)
0.3384
0.4560 (2)
0.4558
0.4892
0.4934 (3)
0.5497
0.4638
0.4909 (3)
0.5121
0.5256
0.4053 (3)
0.3719
0.4060
0.3681 (3)
0.3982
0.3120
0.21456 (19)
0.2110
0.1754 (2)
0.1809
0.2036

0.0532 (8)
0.0460 (8)
0.0531 (9)
0.0581 (10)
0.070*
0.0660 (11)
0.0733 (13)
0.088*
0.0733 (13)
0.088*
0.0640 (11)
0.077*
0.0981 (17)
0.147*
0.147*
0.147*
0.0610 (11)
0.073*
0.0847 (15)
0.127*
0.127*
0.127*
0.0811 (14)
0.122%
0.122%
0.122*
0.0421 (8)
0.050*
0.0511 (9)
0.061*
0.061*
0.0649 (11)
0.078*
0.078*
0.0715 (13)
0.086*
0.086*
0.0778 (14)
0.093*
0.093*
0.0568 (10)
0.068*
0.068*
0.0404 (7)
0.048*
0.0519 (9)
0.062*
0.062*

Acta Cryst. (2010). E66, m421

sup-4



supporting information

C20 —0.2749 (4) 0.0657 (3) 0.0859 (3) 0.0641 (12)
H20A —0.3348 0.0247 0.0810 0.077*
H20B —0.2940 0.1314 0.0620 0.077*
C21 —0.2044 (3) 0.0170 (3) 0.0393 (2) 0.0670 (12)
H21A —0.1498 0.0631 0.0360 0.080*
H21B —0.2387 0.0032 —0.0160 0.080*
C22 —0.1630 (4) —0.0807 (3) 0.0790 (2) 0.0602 (11)
H22A —-0.1121 —0.1066 0.0503 0.072*
H22B —-0.2161 —0.1305 0.0742 0.072*
C23 —0.1184 (3) —0.0660 (3) 0.1681 (2) 0.0485 (9)
H23A —0.0966 —0.1308 0.1922 0.058*
H23B —0.0603 —-0.0223 0.1726 0.058*
C24 -0.1207 (2) —0.1309 (2) 0.36852 (19) 0.0373 (7)
H24 —0.1315 —0.1229 0.4249 0.045*
C25 —0.1948 (2) —0.2105 (2) 0.3298 (2) 0.0412 (7)
H25A —0.1854 —0.2234 0.2742 0.049*
H25B —0.2624 —0.1860 0.3278 0.049%*
C26 —0.1799 (3) —0.3075 (3) 0.3788 (2) 0.0490 (8)
H26A —0.1947 —0.2955 0.4330 0.059*
H26B —0.2260 —0.3585 0.3524 0.059*
C27 —0.0745 (3) —0.3458 (3) 0.3862 (2) 0.0537 (9)
H27A —0.0660 —0.4060 0.4201 0.064*
H27B —0.0616 —0.3640 0.3324 0.064*
C28 —0.0008 (3) —0.2657 (3) 0.4234 (2) 0.0558 (10)
H28A 0.0668 —0.2903 0.4253 0.067*
H28B —0.0096 —0.2522 0.4791 0.067*
C29 —-0.0154 (2) —0.1691 (3) 0.3743 (2) 0.0477 (8)
H29A 0.0312 —0.1183 0.4002 0.057*
H29B —0.0018 —-0.1814 0.3198 0.057*
Atomic displacement parameters (42)

U]l U22 (j33 UlZ U13 lj23
Au 0.04093 (8) 0.03425 (8) 0.03913 (8) —0.00328 (5) 0.00472 (5) —0.00191 (5)
S1 0.0431 (4) 0.0385 (5) 0.0546 (5) —0.0042 (4) 0.0096 (4) —0.0074 (4)
P1 0.0378 (4) 0.0335 (4) 0.0355 (4) 0.0002 (3) 0.0028 (3) —0.0008 (3)
0Ol 0.0592 (15) 0.0424 (14) 0.0606 (16) —0.0018 (12) 0.0163 (12) —-0.0119 (12)
N1 0.0439 (17) 0.0524 (18) 0.064 (2) 0.0025 (15) 0.0108 (15) 0.0019 (15)
Cl1 0.050 (2) 0.039 (2) 0.047 (2) 0.0068 (15) 0.0062 (16) 0.0050 (14)
C2 0.0348 (17) 0.051 (2) 0.072 (3) 0.0081 (16) 0.0043 (17) 0.0029 (19)
C3 0.043 (2) 0.054 (2) 0.076 (3) 0.0027 (17) 0.0061 (19) 0.000 (2)
C4 0.043 (2) 0.071 (3) 0.079 (3) 0.006 (2) 0.001 (2) —0.007 (2)
CS 0.048 (2) 0.054 (3) 0.113 (4) 0.0004 (19) 0.002 (3) 0.002 (3)
C6 0.050 (2) 0.065 (3) 0.101 (4) —0.002 (2) 0.004 (2) 0.020 (3)
C7 0.040 (2) 0.066 (3) 0.084 (3) 0.0013 (19) 0.0061 (19) 0.016 (2)
C8 0.080 (3) 0.115 (5) 0.098 (4) —-0.010 (3) 0.013 (3) —0.025 (3)
C9 0.075 (3) 0.046 (2) 0.066 (3) 0.010 (2) 0.025 (2) —0.0031 (18)
C10 0.114 (4) 0.063 (3) 0.079 (3) 0.008 (3) 0.022 (3) —-0.022 (3)
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Cl1 0.100 (4) 0.068 (3) 0.079 (3) 0.022 (3) 0.026 (3) 0.001 (2)
Cl12 0.0438 (19) 0.0367 (19) 0.0438 (19) 0.0081 (14) 0.0025 (15) —0.0008 (14)
C13 0.054 (2) 0.052 (2) 0.048 (2) 0.0014 (17) 0.0096 (17) —-0.0102 (16)
Cl4 0.077 (3) 0.060 (3) 0.062 (3) 0.011 (2) 0.023 (2) —0.010 (2)
C15 0.064 (3) 0.079 (3) 0.077 (3) 0.023 (2) 0.026 (2) —0.006 (2)
Clé6 0.046 (2) 0.101 (4) 0.089 (4) 0.017 (2) 0.017 (2) —0.005 (3)
C17 0.0386 (19) 0.067 (3) 0.063 (2) 0.0069 (18) 0.0053 (17) —0.008 (2)
C18 0.0428 (17) 0.0397 (19) 0.0358 (17) —0.0096 (14) —0.0004 (13) 0.0027 (13)
C19 0.060 (2) 0.045 (2) 0.047 (2) —0.0031 (17) 0.0004 (17) 0.0100 (15)
C20 0.077 (3) 0.055 (3) 0.051 (2) —0.015 (2) —-0.014 (2) 0.0186 (18)
C21 0.096 (3) 0.061 (3) 0.039 (2) —0.030 (2) —0.001 (2) 0.0029 (18)
C22 0.092 (3) 0.052 (2) 0.035 (2) —0.016 (2) 0.008 (2) —0.0033 (16)
C23 0.061 (2) 0.046 (2) 0.0375 (19) —0.0088 (17) 0.0063 (16) —0.0052 (14)
C24 0.0418 (17) 0.0330 (17) 0.0365 (17) —0.0006 (14) 0.0049 (13) 0.0002 (13)
C25 0.0474 (18) 0.0379 (19) 0.0371 (17) —0.0019 (15) 0.0046 (14) 0.0002 (13)
C26 0.063 (2) 0.0391 (19) 0.045 (2) —0.0057 (17) 0.0084 (17) 0.0003 (15)
C27 0.077 (3) 0.0328 (19) 0.052 (2) 0.0086 (18) 0.0120 (19) 0.0050 (15)
C28 0.058 (2) 0.044 (2) 0.063 (2) 0.0100 (18) 0.0037 (19) 0.0075 (18)
C29 0.0426 (18) 0.041 (2) 0.058 (2) 0.0021 (15) 0.0032 (16) 0.0055 (16)
Geometric parameters (A, ©)

Au—P1 2.2692 (9) C15—Cl16 1.517 (7)
Au—Sl1 2.3051 (9) CI15—HI15A 0.9800

S1—C1 1.766 (4) C15—HI5B 0.9800
P1—Cl12 1.837 (4) Cl6—C17 1.521 (5)
P1—C18 1.832 (3) Cl6—HI16A 0.9800
P1—C24 1.858 (3) Cl6—HI16B 0.9800

01—C1 1.365 (4) C17—HI17A 0.9800

01—C9 1.456 (5) C17—H17B 0.9800

N1—Cl1 1.266 (5) C18—C19 1.524 (5)
N1—C2 1.420 (5) C18—C23 1.529 (5)
C2—C3 1.372 (6) C18—HI18 0.9900

c2—C7 1.387 (6) C19—C20 1.527 (5)
C3—C4 1.421 (6) C19—HI19A 0.9800

C3—H3 0.9400 C19—HI19B 0.9800

C4—C5 1.383 (6) C20—C21 1.498 (7)
C4—C8 1.480 (7) C20—H20A 0.9800

C5—C6 1.359 (7) C20—H20B 0.9800

C5—HS5 0.9400 C21—C22 1.529 (6)
C6—C7 1.379 (6) C21—H21A 0.9800

C6—H6 0.9400 C21—H21B 0.9800

C7—H7 0.9400 C22—C23 1.525 (5)
C8—HS8A 0.9700 C22—H22A 0.9800
C8—H&B 0.9700 C22—H22B 0.9800
C8—H8C 0.9700 C23—H23A 0.9800
C9—Cl11 1.509 (6) C23—H23B 0.9800
C9—C10 1.511 (7) C24—C29 1.522 (4)
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C9—H9
C10—HI10A
C10—H10B
Cl10—HI10C
Cl11—HI11A
Cl11—H11B
Cl11—H11C
C12—C17
C12—C13
Cl12—HI12
C13—Cl14
CI13—HI13A
C13—HI13B
C14—C15
Cl14—HI14A
Cl14—H14B

P1—Au—S1
C1—S1—Au

C12—P1—C18
C12—P1—C24
C18—P1—C24
Cl12—P1—Au
C18—P1—Au
C24—P1—Au

C1—01—C9
Cl—NI—C2
NI—C1—Ol
NI—C1—S1
01—C1—S1
C3—C2—NI1
C3—C2—C7
N1I—C2—C7
C2—C3—C4
C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—C8
C3—C4—C8
C6—C5—C4
Co—C5—HS5
C4—C5—H5
C5—C6—C7
C5—C6—H6
C7—C6—H6
Co—C7—C2
C6—C7—H7
C2—C7—H7

0.9900
0.9700
0.9700
0.9700
0.9700
0.9700
0.9700
1.524 (5)
1.527 (5)
0.9900
1.522 (5)
0.9800
0.9800
1.511 (6)
0.9800
0.9800

174.73 (3)
105.20 (13)
106.37 (16)
106.32 (16)
108.42 (15)
112.19 (12)
114.12 (11)
109.07 (10)
118.3 (3)
121.8 (3)
121.0 (3)
126.4 (3)
112.7 (3)
122.1 (4)
119.0 (4)
118.7 (4)
121.1 (4)
119.5

119.5

117.7 (5)
122.7 (5)
119.6 (5)
121.3 (5)
119.4
119.4
120.5 (5)
119.7

119.7
120.5 (5)
119.8

119.8

C24—C25
C24—H24
C25—C26
C25—H25A
C25—H25B
C26—C27
C26—H26A
C26—H26B
C27—C28
C27—H27A
C27—H27B
C28—C29
C28—H28A
C28—H28B
C29—H29A
C29—H29B

C15—Cl16—H16B
C17—Cl6—HI16B
H16A—C16—HI16B
C12—C17—Cl16
C12—C17—H17A
Cl6—C17—HI17A
C12—C17—H17B
Cl16—C17—H17B
H17A—C17—HI17B
C19—C18—C23
C19—C18—P1
C23—C18—P1
C19—C18—HI18
C23—C18—HI18
P1—CI18—HIS
C18—C19—C20
CI18—C19—HI19A
C20—C19—HI19A
C18—C19—HI19B
C20—C19—H19B
HI9A—C19—H19B
C21—C20—C19
C21—C20—H20A
C19—C20—H20A
C21—C20—H20B
C19—C20—H20B
H20A—C20—H20B
C20—C21—C22
C20—C21—H21A
C22—C21—H21A
C20—C21—H21B

1.534 (4)
0.9900
1.529 (5)
0.9800
0.9800
1.521 (5)
0.9800
0.9800
1.528 (5)
0.9800
0.9800
1.525 (5)
0.9800
0.9800
0.9800
0.9800

109.4
109.4
108.0
111.4 (3)
109.4
109.4
109.4
109.4
108.0
109.9 (3)
112.2 (2)
110.2 (2)
108.1
108.1
108.1
111.4 (3)
109.3
109.3
109.3
109.3
108.0
112.8 (4)
109.0
109.0
109.0
109.0
107.8
111.6 (3)
109.3
109.3
109.3
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supporting information

C4—C8—HBA
C4—C8—HS8B
H8A—C8—HSB
C4—C8—HSC
H8A—C8—HS8C
H8B—C8—HS&C
01—C9—Cl11
01—C9—C10
C11—C9—C10
01—C9—H9
C11—C9—H9
C10—C9—H9
C9—C10—H10A
C9—C10—H10B
HI0A—C10—HI10B
C9—C10—H10C
HI0A—C10—H10C
H10B—C10—H10C
C9—CI1—HIIA
C9—C11—H11B
HITA—C11—HI11B
C9—CI11—H11C
HITA—CI11—H11C
H11B—CI11—H11C
C17—C12—C13
C17—C12—P1
C13—C12—P1
C17—C12—H12
C13—C12—H]12
P1—C12—H12
C12—C13—C14
C12—CI13—HI13A
C14—C13—HI3A
C12—C13—HI13B
C14—C13—HI13B
H13A—C13—HI13B
C15—C14—C13
C15—C14—HI14A
C13—C14—HI14A
C15—C14—H14B
C13—C14—H14B
HI14A—C14—H14B
C14—C15—Cl16
Cl14—CI15—HI15A
Cl16—C15—HI5A
C14—C15—HI15B
Cl16—C15—H15B
H15A—CI15—HI15B

109.5
109.5
109.5
109.5
109.5
109.5
111.5 (4)
105.2 (4)
111.4 (4)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
110.0 (3)
115.6 (2)
111.5 (2)
106.4
106.4
106.4
111.8 3)
109.3
109.3
109.3
109.3
107.9
111.0 (3)
109.4
109.4
109.4
109.4
108.0
111.3 (4)
109.4
109.4
109.4
109.4
108.0

C22—C21—H21B
H21A—C21—H21B
C21—C22—C23
C21—C22—H22A
C23—C22—H22A
C21—C22—H22B
C23—C22—H22B
H22A—C22—H22B
C18—C23—C22
C18—C23—H23A
C22—C23—H23A
C18—C23—H23B
C22—C23—H23B
H23A—C23—H23B
C29—C24—C25
C29—C24—P1
C25—C24—P1
C29—C24—H24
C25—C24—H24
P1—C24—H24
C24—C25—C26
C24—C25—H25A
C26—C25—H25A
C24—C25—H25B
C26—C25—H25B
H25A—C25—H25B
C27—C26—C25
C27—C26—H26A
C25—C26—H26A
C27—C26—H26B
C25—C26—H26B
H26A—C26—H26B
C28—C27—C26
C28—C27—H27A
C26—C27—H27A
C28—C27—H27B
C26—C27—H27B
H27A—C27—H27B
C27—C28—C29
C27—C28—H28A
C29—C28—H28A
C27—C28—H28B
C29—C28—H28B
H28A—C28—H28B
C24—C29—C28
C24—C29—H29A
C28—C29—H29A
C24—C29—H29B

109.3
108.0
111.8 3)
109.3
109.3
109.3
109.3
107.9
111.4 (3)
109.4
109.4
109.4
109.4
108.0
110.2 (3)
112.3 (2)
115.1 (2)
106.2
106.2
106.2
110.1 (3)
109.6
109.6
109.6
109.6
108.1
1113 (3)
109.4
109.4
109.4
109.4
108.0
110.5 (3)
109.6
109.6
109.6
109.6
108.1
110.9 (3)
109.5
109.5
109.5
109.5
108.0
110.5 (3)
109.6
109.6
109.6
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supporting information

C15—C16—C17 111.3 (4) C28—C29—H29B 109.6
C15—Cl6—HI16A 109.4 H29A—C29—H29B 108.1
C17—C16—HI16A 109.4

Pl—Au—S1—C1 107.5 (3) C13—C14—C15—C16 =55.5(5)
S1—Au—P1—C12 74.2 (3) C14—C15—Cl16—C17 55.8(5)
S1—Au—P1—CI18 —164.8 (3) C13—C12—C17—C16 55.6 (4)
S1—Au—P1—C24 —43.3 (3) P1—C12—C17—Cl16 -177.1 3)
C2—N1—C1—O01 —178.5 (3) C15—C16—C17—C12 -56.1 (5)
C2—N1—C1—S1 2.8 (6) C12—P1—C18—CI19 53.4(3)
C9—01—C1—NI1 —4.5(5) C24—P1—C18—C19 167.4 (3)
C9—01—C1—S1 174.3 (3) Au—P1—C18—C19 —=70.8 (3)
Au—S1—CI—NI1 171.7 (3) C12—P1—C18—C23 176.2 (2)
Au—S1—C1—O01 -7.1(3) C24—P1—C18—C23 —69.8 (3)
ClI—N1—C2—C3 582 (5) Au—P1—C18—C23 52.0(2)
Cl—N1—C2—C7 —127.9 (4) C23—C18—C19—C20 55.8(4)
NI—C2—C3—C4 175.5 (3) P1—C18—C19—C20 178.8 (3)
C7—C2—C3—C4 1.6 (5) C18—C19—C20—C21 —54.8 (5)
C2—C3—C4—C5 —0.6 (6) C19—C20—C21—C22 52.5(4)
C2—C3—C4—C8 179.7 (4) C20—C21—C22—C23 =52.9 (5)
C3—C4—C5—C6 —0.1 (6) C19—C18—C23—C22 —56.7 (4)
C8—C4—C5—C6 179.5 (4) P1—C18—C23—C22 179.2 (2)
C4—C5—C6—C7 -0.1(7) C21—C22—C23—C18 554 (5)
C5—C6—C7—C2 1.1 (6) C12—P1—C24—C29 —147.5 (2)
C3—C2—C7—C6 —1.8 (6) C18—P1—C24—C29 98.5(3)
N1—C2—C7—C6 —175.9 (3) Au—P1—C24—C29 —26.4 (3)
C1—01—C9—C11 82.5(5) C12—P1—C24—C25 852 (3)
C1—01—C9—C10 —156.6 (4) C18—P1—C24—C25 -28.8 (3)
C18—P1—C12—C17 62.6 (3) Au—P1—C24—C25 —153.6 (2)
C24—P1—C12—C17 —52.8(3) C29—C24—C25—C26 57.6 (4)
Auv—P1—C12—C17 -172.0 (2) P1—C24—C25—C26 -174.1 (2)
C18—P1—C12—C13 —170.8 (2) C24—C25—C26—C27 =57.0 (4)
C24—P1—C12—C13 73.8 (3) C25—C26—C27—C28 56.3 (4)
Au—P1—C12—C13 —45.4 (3) C26—C27—C28—C29 —56.4 (4)
C17—C12—C13—C14 —55.7(4) C25—C24—C29—C28 —58.0 (4)
P1—C12—C13—C14 174.7 (3) P1—C24—C29—C28 172.1 (3)
C12—C13—C14—C15 55.9 (%) C27—C28—C29—C24 57.54)
Hydrogen-bond geometry (4, °)

D—H-A4 D—H H-4 DA D—H-A4
Cl6—Hl6aC¢ 0.98 2.98 3.655 (5) 127

Symmetry code: (i) x—1, y, z.

Acta Cryst. (2010). E66, m421 sup-9



