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The title compound, [Ag(C8H10NO3S)(C18H15P)2(H2O)], has

a mononuclear structure, where the AgI cation is four-

coordinated by two triphenylphosphine ligands, one water

molecule and the N atom of a 2-amino-4,5-dimethylbenzene-

sulfonate anion in a distorted tetrahedral AgP2NO arrange-

ment. A network of N—H� � �O and O—H� � �O hydrogen

bonds helps to consolidate the packing.

Related literature

For a study of a related silver sulfonate, see: Li et al. (2007).

Experimental

Crystal data

[Ag(C8H10NO3S)(C18H15P)2(H2O)]
Mr = 850.66
Monoclinic, P21=c

a = 24.872 (5) Å
b = 14.634 (3) Å
c = 11.010 (2) Å

� = 94.70 (3)�

V = 3994.0 (14) Å3

Z = 4
Mo K� radiation

� = 0.68 mm�1

T = 292 (2) K
0.35 � 0.30 � 0.28 mm

Data collection

Rigaku R-AXIS RAPID CCD
diffractometer

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)
Tmin = 0.785, Tmax = 0.836

37956 measured reflections
9041 independent reflections
6965 reflections with I > 2�(I)
Rint = 0.044

Refinement

R[F 2 > 2�(F 2)] = 0.035
wR(F 2) = 0.094
S = 1.08
9041 reflections
492 parameters
4 restraints

H atoms treated by a mixture of
independent and constrained
refinement

��max = 0.30 e Å�3

��min = �0.59 e Å�3

Table 1
Selected geometric parameters (Å, �).

Ag1—P2 2.4492 (7)
Ag1—P1 2.4637 (8)

Ag1—O1W 2.464 (2)
Ag1—N1 2.469 (2)

P2—Ag1—P1 130.79 (2)
P2—Ag1—O1W 105.12 (6)
P1—Ag1—O1W 104.71 (6)

P2—Ag1—N1 114.57 (6)
P1—Ag1—N1 106.45 (5)
O1W—Ag1—N1 84.53 (8)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O1W—H1B� � �O2i 0.83 (3) 1.97 (3) 2.797 (3) 173 (3)
O1W—H1A� � �O3 0.89 (3) 2.10 (3) 2.825 (4) 137 (3)
N1—H1C� � �O1ii 0.92 (3) 2.09 (3) 2.972 (3) 159 (2)
N1—H1D� � �O3 0.83 (3) 2.26 (3) 2.875 (3) 131 (3)

Symmetry codes: (i) x;�y þ 3
2; z� 1

2; (ii) x;�yþ 3
2; zþ 1

2.

Data collection: PROCESS-AUTO (Rigaku, 1998); cell refine-

ment: PROCESS-AUTO; data reduction: PROCESS-AUTO;

program(s) used to solve structure: SHELXS97 (Sheldrick, 1997);

program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);

molecular graphics: SHELXTL-Plus (Sheldrick, 1990); software used

to prepare material for publication: SHELXL97.

The authors thank JiLin Agricultural Science and Tech-

nology College (China) for support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CF2160).
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(2-Amino-4,5-dimethylbenzenesulfonato- N)aquabis(triphenylphosphine- P)silver(I)

X.-W. Dong, F.-Y. Wu and Y.-J. Li

Comment

In the title compound, (I), one water molecule, one 2-amino-4,5-dimethylbenzenesulfonate (L) anion and two triphenylphos-
phine ligands are coordinated to the metal, resulting in a distorted tetrahedral geometry for Ag (Fig. 1, Table 1). The
Ag—Owater and Ag—N distances are different from those of a related compound (Li et al., 2007).

Here, the coordination ability of the amine group of L is evidently stronger than that of the sulfonate group and the latter
group does not coordinate to the Ag ion. In the crystal structure of (I), adjacent molecules are interconnected by strong
O—H···O and N—H···O hydrogen bonds (Table 2) to form a one-dimensional supramolecular structure (Fig. 2).

Experimental

An aqueous solution (10 ml) of 2-amino-4,5-dimethylbenzenesulfonic acid (0.1005 g, 0.5 mmol) was added to solid Ag2CO3

(0.069 g, 0.25 mmol) and stirred for several minutes until no further CO2 was given off; triphenylphosphine (0.113 g, 0.5

mmol) in acetonitrile (10 ml) was then added and a white precipitate formed. The precipitate was dissolved by dropwise
addition of an aqueous solution of NH3 (14 M). Colourless blocks of (I) were obtained by evaporation of the solution over

several days at room temperature.

Refinement

All H atoms on C atoms were positioned geometrically and refined as riding, with C—H = 0.93 Å and Uiso(H) = 1.2Ueq(C)

or 1.5Ueq(methyl C). The water H atoms were located in a difference Fourier map, and were refined with distance restraints

of O—H = 0.85 (1) Å. The amino H atoms were located in a difference Fourier map and refined with Uiso(H) = 1.2Ueq(N).

Figures

Fig. 1. The molecular structure of (I), with atom labels and 30% probability displacement el-
lipsoids. All H atoms are omitted for clarity.

Fig. 2. One-dimensional supramolecular structure of (I), formed through hydrogen-bonding
(dashed lines) interactions. The H atoms not involved in hydrogen bonding have been omit-
ted.

http://dx.doi.org/10.1107/S1600536807053524
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Dong,%20X.-W.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Wu,%20F.-Y.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Li,%20Y.-J.
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(2-Amino-4,5-dimethylbenzenesulfonato-κN)aquabis(triphenylphosphine- κP)silver(I)

Crystal data

[Ag(C8H10NO3S)(C18H15P)2(H2O)] F000 = 1752

Mr = 850.66 Dx = 1.415 Mg m−3

Monoclinic, P21/c Mo Kα radiation
λ = 0.71073 Å

Hall symbol: -P 2ybc Cell parameters from 9041 reflections
a = 24.872 (5) Å θ = 3.2–27.4º
b = 14.634 (3) Å µ = 0.68 mm−1

c = 11.010 (2) Å T = 292 (2) K
β = 94.70 (3)º Block, colourless

V = 3994.0 (14) Å3 0.35 × 0.30 × 0.28 mm
Z = 4

Data collection

Rigaku R-AXIS RAPID CCD
diffractometer 9041 independent reflections

Radiation source: fine-focus sealed tube 6965 reflections with I > 2σ(I)
Monochromator: graphite Rint = 0.044

Detector resolution: 10.0 pixels mm-1 θmax = 27.4º

T = 292(2) K θmin = 3.2º
ω scans h = −32→31
Absorption correction: multi-scan
(ABSCOR; Higashi, 1995) k = −18→18

Tmin = 0.785, Tmax = 0.836 l = −13→14
37956 measured reflections

Refinement

Refinement on F2 Secondary atom site location: difference Fourier map

Least-squares matrix: full Hydrogen site location: inferred from neighbouring
sites

R[F2 > 2σ(F2)] = 0.035
H atoms treated by a mixture of
independent and constrained refinement

wR(F2) = 0.094
  w = 1/[σ2(Fo

2) + (0.0476P)2 + 0.5293P]
where P = (Fo

2 + 2Fc
2)/3

S = 1.08 (Δ/σ)max = 0.001

9041 reflections Δρmax = 0.30 e Å−3

492 parameters Δρmin = −0.59 e Å−3

4 restraints Extinction correction: none
Primary atom site location: structure-invariant direct
methods
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Special details

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

Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 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 (Å2)

x y z Uiso*/Ueq

Ag1 0.737422 (7) 0.536786 (13) 0.982619 (17) 0.03753 (7)
C1 0.85593 (9) 0.41493 (17) 1.1156 (2) 0.0369 (5)
C2 0.90991 (10) 0.3921 (2) 1.1126 (2) 0.0555 (8)
H2 0.9238 0.3801 1.0383 0.067*
C3 0.94317 (13) 0.3872 (3) 1.2191 (3) 0.0734 (10)
H3 0.9793 0.3714 1.2167 0.088*
C4 0.92291 (13) 0.4054 (3) 1.3277 (3) 0.0674 (9)
H4 0.9455 0.4018 1.3992 0.081*
C5 0.87000 (13) 0.4288 (2) 1.3333 (3) 0.0567 (8)
H5 0.8565 0.4409 1.4080 0.068*
C6 0.83653 (11) 0.43426 (19) 1.2262 (2) 0.0432 (6)
H6 0.8006 0.4512 1.2293 0.052*
C7 0.78305 (9) 0.30617 (17) 0.9581 (2) 0.0376 (5)
C8 0.79251 (12) 0.2379 (2) 1.0447 (3) 0.0504 (7)
H8 0.8149 0.2499 1.1148 0.061*
C9 0.76929 (13) 0.1524 (2) 1.0287 (3) 0.0643 (9)
H9 0.7757 0.1077 1.0881 0.077*
C10 0.73683 (12) 0.1338 (2) 0.9248 (3) 0.0621 (8)
H10 0.7213 0.0763 0.9134 0.074*
C11 0.72722 (12) 0.2005 (2) 0.8372 (3) 0.0630 (9)
H11 0.7057 0.1875 0.7662 0.076*
C12 0.74945 (10) 0.2866 (2) 0.8547 (3) 0.0494 (7)
H12 0.7418 0.3318 0.7966 0.059*
C13 0.85297 (9) 0.43810 (19) 0.8548 (2) 0.0379 (6)
C14 0.87784 (10) 0.3656 (2) 0.7996 (2) 0.0489 (7)
H14 0.8717 0.3058 0.8235 0.059*
C15 0.91199 (12) 0.3835 (3) 0.7084 (3) 0.0665 (9)
H15 0.9286 0.3353 0.6711 0.080*
C16 0.92135 (14) 0.4717 (3) 0.6729 (3) 0.0714 (11)
H16 0.9442 0.4827 0.6117 0.086*
C17 0.89712 (14) 0.5441 (3) 0.7275 (3) 0.0691 (10)
H17 0.9037 0.6037 0.7036 0.083*
C18 0.86258 (12) 0.5271 (2) 0.8190 (3) 0.0518 (7)
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H18 0.8460 0.5756 0.8558 0.062*
C19 0.61800 (9) 0.42070 (18) 1.0728 (2) 0.0386 (5)
C20 0.63163 (12) 0.3347 (2) 1.0330 (3) 0.0531 (7)
H20 0.6499 0.3288 0.9630 0.064*
C21 0.61829 (15) 0.2575 (2) 1.0960 (4) 0.0718 (10)
H21 0.6271 0.2000 1.0678 0.086*
C22 0.59193 (14) 0.2658 (3) 1.2007 (3) 0.0731 (10)
H22 0.5832 0.2139 1.2437 0.088*
C23 0.57876 (13) 0.3495 (3) 1.2410 (3) 0.0699 (10)
H23 0.5609 0.3546 1.3116 0.084*
C24 0.59156 (11) 0.4279 (2) 1.1782 (3) 0.0536 (7)
H24 0.5824 0.4851 1.2069 0.064*
C25 0.60430 (9) 0.49905 (18) 0.8353 (2) 0.0376 (5)
C26 0.63227 (12) 0.5162 (2) 0.7327 (3) 0.0518 (7)
H26 0.6674 0.5385 0.7426 0.062*
C27 0.60844 (15) 0.5006 (3) 0.6170 (3) 0.0666 (9)
H27 0.6276 0.5124 0.5496 0.080*
C28 0.55659 (14) 0.4678 (2) 0.6009 (3) 0.0663 (9)
H28 0.5406 0.4570 0.5228 0.080*
C29 0.52824 (12) 0.4509 (2) 0.7018 (3) 0.0605 (9)
H29 0.4930 0.4292 0.6912 0.073*
C30 0.55190 (11) 0.46624 (19) 0.8185 (3) 0.0491 (7)
H30 0.5326 0.4545 0.8856 0.059*
C31 0.60500 (9) 0.61544 (17) 1.0500 (2) 0.0348 (5)
C32 0.55896 (10) 0.65660 (19) 0.9950 (3) 0.0466 (6)
H32 0.5433 0.6341 0.9214 0.056*
C33 0.53621 (12) 0.7313 (2) 1.0495 (3) 0.0606 (8)
H33 0.5056 0.7589 1.0118 0.073*
C34 0.55873 (12) 0.7648 (2) 1.1591 (3) 0.0659 (9)
H34 0.5432 0.8146 1.1953 0.079*
C35 0.60383 (12) 0.7248 (2) 1.2143 (3) 0.0591 (8)
H35 0.6189 0.7475 1.2882 0.071*
C36 0.62738 (10) 0.6505 (2) 1.1611 (2) 0.0448 (6)
H36 0.6582 0.6238 1.1995 0.054*
C37 0.80874 (10) 0.79236 (17) 0.9918 (2) 0.0370 (5)
C38 0.85665 (11) 0.82206 (19) 0.9475 (2) 0.0459 (6)
H38 0.8557 0.8732 0.8972 0.055*
C39 0.90552 (11) 0.7785 (2) 0.9752 (3) 0.0511 (7)
C40 0.90660 (10) 0.7015 (2) 1.0502 (3) 0.0494 (7)
C41 0.85908 (10) 0.67250 (19) 1.0955 (2) 0.0434 (6)
H41 0.8603 0.6226 1.1480 0.052*
C42 0.80932 (10) 0.71503 (17) 1.0657 (2) 0.0350 (5)
C43 0.95591 (13) 0.8125 (3) 0.9209 (4) 0.0835 (12)
H43A 0.9864 0.8053 0.9793 0.125*
H43B 0.9516 0.8759 0.8997 0.125*
H43C 0.9616 0.7777 0.8491 0.125*
C44 0.95793 (12) 0.6482 (3) 1.0810 (3) 0.0760 (10)
H44A 0.9851 0.6882 1.1182 0.114*
H44B 0.9702 0.6228 1.0079 0.114*
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H44C 0.9511 0.5998 1.1366 0.114*
N1 0.76224 (8) 0.67411 (15) 1.1049 (2) 0.0376 (5)
O1 0.75906 (9) 0.91154 (14) 0.84892 (17) 0.0573 (5)
O2 0.73943 (10) 0.91015 (17) 1.05962 (18) 0.0751 (7)
O3 0.70682 (8) 0.78944 (15) 0.9241 (2) 0.0741 (7)
O1W 0.74902 (10) 0.63686 (16) 0.80672 (19) 0.0616 (6)
S1 0.74872 (3) 0.85648 (5) 0.95299 (6) 0.04396 (16)
P1 0.63905 (2) 0.51895 (4) 0.98561 (6) 0.03284 (14)
P2 0.80913 (2) 0.42236 (4) 0.97888 (6) 0.03333 (14)
H1A 0.7255 (11) 0.683 (2) 0.806 (3) 0.050*
H1B 0.7489 (11) 0.624 (2) 0.733 (2) 0.050*
H1C 0.7682 (10) 0.6577 (19) 1.185 (2) 0.050*
H1D 0.7351 (11) 0.7059 (19) 1.090 (3) 0.050*

Atomic displacement parameters (Å2)

U11 U22 U33 U12 U13 U23

Ag1 0.03204 (11) 0.03472 (11) 0.04610 (12) 0.00212 (7) 0.00494 (8) −0.00024 (8)
C1 0.0379 (13) 0.0346 (14) 0.0382 (13) 0.0038 (10) 0.0027 (10) −0.0028 (11)
C2 0.0441 (15) 0.081 (2) 0.0407 (15) 0.0188 (14) −0.0007 (12) −0.0118 (15)
C3 0.0502 (18) 0.099 (3) 0.068 (2) 0.0217 (18) −0.0113 (15) −0.016 (2)
C4 0.076 (2) 0.079 (3) 0.0433 (18) 0.0106 (18) −0.0200 (15) −0.0060 (17)
C5 0.072 (2) 0.063 (2) 0.0346 (15) 0.0018 (16) 0.0026 (13) −0.0038 (14)
C6 0.0489 (15) 0.0417 (15) 0.0397 (14) 0.0025 (12) 0.0073 (11) −0.0018 (12)
C7 0.0335 (12) 0.0373 (14) 0.0429 (14) 0.0049 (10) 0.0083 (10) −0.0022 (11)
C8 0.0662 (18) 0.0432 (17) 0.0416 (15) −0.0003 (13) 0.0030 (13) 0.0011 (13)
C9 0.087 (2) 0.0461 (19) 0.061 (2) −0.0015 (16) 0.0143 (18) 0.0021 (16)
C10 0.0621 (19) 0.0438 (18) 0.083 (2) −0.0082 (14) 0.0197 (16) −0.0161 (17)
C11 0.0484 (17) 0.060 (2) 0.079 (2) −0.0008 (14) −0.0019 (15) −0.0253 (18)
C12 0.0457 (15) 0.0504 (18) 0.0511 (17) 0.0022 (12) −0.0033 (12) −0.0030 (14)
C13 0.0360 (12) 0.0507 (16) 0.0271 (12) 0.0019 (11) 0.0029 (9) −0.0043 (11)
C14 0.0441 (14) 0.0575 (19) 0.0460 (15) 0.0052 (13) 0.0080 (12) −0.0099 (14)
C15 0.0505 (17) 0.089 (3) 0.063 (2) −0.0007 (17) 0.0243 (15) −0.0230 (19)
C16 0.064 (2) 0.110 (3) 0.0437 (18) −0.024 (2) 0.0216 (15) −0.0125 (19)
C17 0.072 (2) 0.078 (3) 0.060 (2) −0.0199 (18) 0.0207 (17) 0.0101 (18)
C18 0.0610 (18) 0.0531 (19) 0.0427 (16) −0.0041 (13) 0.0132 (13) 0.0032 (13)
C19 0.0343 (12) 0.0359 (14) 0.0456 (14) −0.0023 (10) 0.0025 (10) 0.0039 (11)
C20 0.0633 (18) 0.0420 (17) 0.0540 (17) −0.0009 (13) 0.0039 (14) 0.0010 (14)
C21 0.088 (2) 0.0345 (17) 0.092 (3) −0.0097 (16) −0.003 (2) 0.0081 (17)
C22 0.080 (2) 0.064 (2) 0.073 (2) −0.0299 (19) −0.0077 (18) 0.030 (2)
C23 0.071 (2) 0.077 (3) 0.064 (2) −0.0171 (18) 0.0204 (16) 0.0200 (19)
C24 0.0536 (17) 0.0521 (18) 0.0572 (18) −0.0026 (14) 0.0177 (14) 0.0082 (14)
C25 0.0378 (13) 0.0348 (13) 0.0396 (14) 0.0040 (10) −0.0006 (10) −0.0052 (11)
C26 0.0555 (17) 0.0542 (19) 0.0459 (17) −0.0013 (14) 0.0054 (13) −0.0024 (14)
C27 0.086 (2) 0.073 (2) 0.0409 (18) 0.0117 (19) 0.0054 (16) −0.0024 (16)
C28 0.073 (2) 0.068 (2) 0.055 (2) 0.0264 (17) −0.0168 (16) −0.0166 (17)
C29 0.0470 (16) 0.059 (2) 0.072 (2) 0.0107 (13) −0.0181 (15) −0.0200 (17)
C30 0.0404 (14) 0.0484 (17) 0.0579 (18) 0.0030 (12) 0.0008 (12) −0.0076 (14)
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C31 0.0322 (12) 0.0338 (13) 0.0388 (13) −0.0014 (9) 0.0059 (10) −0.0009 (10)
C32 0.0438 (14) 0.0456 (16) 0.0498 (16) 0.0063 (12) 0.0004 (11) −0.0014 (13)
C33 0.0543 (17) 0.055 (2) 0.071 (2) 0.0203 (14) −0.0015 (15) −0.0078 (16)
C34 0.0576 (18) 0.054 (2) 0.087 (2) 0.0116 (15) 0.0106 (17) −0.0243 (18)
C35 0.0485 (16) 0.061 (2) 0.067 (2) −0.0026 (14) 0.0052 (14) −0.0297 (17)
C36 0.0359 (13) 0.0506 (17) 0.0475 (15) 0.0019 (11) 0.0018 (11) −0.0094 (13)
C37 0.0465 (14) 0.0320 (14) 0.0329 (13) −0.0073 (10) 0.0058 (10) −0.0023 (10)
C38 0.0552 (16) 0.0417 (16) 0.0421 (15) −0.0142 (12) 0.0119 (12) −0.0016 (12)
C39 0.0449 (15) 0.062 (2) 0.0474 (16) −0.0157 (13) 0.0090 (12) −0.0057 (14)
C40 0.0406 (14) 0.062 (2) 0.0458 (16) −0.0024 (12) 0.0022 (11) −0.0077 (14)
C41 0.0492 (15) 0.0409 (15) 0.0401 (14) 0.0001 (12) 0.0033 (11) 0.0011 (12)
C42 0.0429 (13) 0.0342 (13) 0.0283 (12) −0.0069 (10) 0.0053 (9) −0.0045 (10)
C43 0.059 (2) 0.108 (3) 0.086 (3) −0.024 (2) 0.0226 (18) 0.007 (2)
C44 0.0468 (17) 0.104 (3) 0.076 (2) 0.0129 (18) −0.0003 (15) 0.004 (2)
N1 0.0402 (11) 0.0375 (12) 0.0358 (11) −0.0019 (9) 0.0067 (9) −0.0001 (9)
O1 0.0845 (14) 0.0471 (12) 0.0418 (11) 0.0087 (10) 0.0135 (10) 0.0097 (9)
O2 0.1054 (18) 0.0802 (18) 0.0420 (12) 0.0395 (14) 0.0208 (12) −0.0009 (11)
O3 0.0522 (12) 0.0569 (15) 0.1095 (19) −0.0024 (10) −0.0162 (12) 0.0196 (14)
O1W 0.0907 (16) 0.0542 (14) 0.0399 (11) −0.0020 (11) 0.0049 (11) 0.0082 (11)
S1 0.0561 (4) 0.0383 (4) 0.0383 (3) 0.0045 (3) 0.0090 (3) 0.0036 (3)
P1 0.0293 (3) 0.0332 (3) 0.0363 (3) 0.0005 (2) 0.0042 (2) 0.0002 (3)
P2 0.0323 (3) 0.0352 (3) 0.0329 (3) 0.0048 (2) 0.0053 (2) −0.0005 (3)

Geometric parameters (Å, °)

Ag1—P2 2.4492 (7) C24—H24 0.930
Ag1—P1 2.4637 (8) C25—C30 1.387 (4)
Ag1—O1W 2.464 (2) C25—C26 1.397 (4)
Ag1—N1 2.469 (2) C25—P1 1.827 (3)
C1—C6 1.376 (3) C26—C27 1.379 (4)
C1—C2 1.387 (3) C26—H26 0.930
C1—P2 1.829 (3) C27—C28 1.374 (5)
C2—C3 1.381 (4) C27—H27 0.930
C2—H2 0.930 C28—C29 1.387 (5)
C3—C4 1.361 (4) C28—H28 0.930
C3—H3 0.930 C29—C30 1.386 (4)
C4—C5 1.366 (4) C29—H29 0.930
C4—H4 0.930 C30—H30 0.930
C5—C6 1.389 (4) C31—C32 1.388 (3)
C5—H5 0.930 C31—C36 1.399 (3)
C6—H6 0.930 C31—P1 1.820 (2)
C7—C12 1.386 (4) C32—C33 1.390 (4)
C7—C8 1.387 (4) C32—H32 0.930
C7—P2 1.828 (3) C33—C34 1.378 (4)
C8—C9 1.383 (4) C33—H33 0.930
C8—H8 0.930 C34—C35 1.363 (4)
C9—C10 1.373 (4) C34—H34 0.930
C9—H9 0.930 C35—C36 1.387 (4)
C10—C11 1.379 (5) C35—H35 0.930
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C10—H10 0.930 C36—H36 0.930
C11—C12 1.383 (4) C37—C42 1.393 (3)
C11—H11 0.930 C37—C38 1.394 (3)
C12—H12 0.930 C37—S1 1.785 (3)
C13—C18 1.387 (4) C38—C39 1.384 (4)
C13—C14 1.392 (4) C38—H38 0.930
C13—P2 1.831 (2) C39—C40 1.397 (4)
C14—C15 1.393 (4) C39—C43 1.516 (4)
C14—H14 0.930 C40—C41 1.386 (4)
C15—C16 1.374 (5) C40—C44 1.511 (4)
C15—H15 0.930 C41—C42 1.400 (3)
C16—C17 1.381 (5) C41—H41 0.930
C16—H16 0.930 C42—N1 1.414 (3)
C17—C18 1.399 (4) C43—H43A 0.960
C17—H17 0.930 C43—H43B 0.960
C18—H18 0.930 C43—H43C 0.960
C19—C24 1.383 (4) C44—H44A 0.960
C19—C20 1.385 (4) C44—H44B 0.960
C19—P1 1.829 (3) C44—H44C 0.960
C20—C21 1.380 (4) N1—H1C 0.92 (3)
C20—H20 0.930 N1—H1D 0.83 (3)
C21—C22 1.377 (5) O1—S1 1.4411 (19)
C21—H21 0.930 O2—S1 1.447 (2)
C22—C23 1.351 (5) O3—S1 1.448 (2)
C22—H22 0.930 O1W—H1A 0.89 (3)
C23—C24 1.391 (4) O1W—H1B 0.83 (3)
C23—H23 0.930

P2—Ag1—P1 130.79 (2) C26—C27—H27 119.8
P2—Ag1—O1W 105.12 (6) C27—C28—C29 119.5 (3)
P1—Ag1—O1W 104.71 (6) C27—C28—H28 120.3
P2—Ag1—N1 114.57 (6) C29—C28—H28 120.3
P1—Ag1—N1 106.45 (5) C28—C29—C30 120.6 (3)
O1W—Ag1—N1 84.53 (8) C28—C29—H29 119.7
C6—C1—C2 118.8 (2) C30—C29—H29 119.7
C6—C1—P2 118.07 (19) C29—C30—C25 120.1 (3)
C2—C1—P2 123.16 (19) C29—C30—H30 119.9
C3—C2—C1 120.4 (3) C25—C30—H30 119.9
C3—C2—H2 119.8 C32—C31—C36 118.5 (2)
C1—C2—H2 119.8 C32—C31—P1 124.05 (19)
C4—C3—C2 119.8 (3) C36—C31—P1 117.43 (18)
C4—C3—H3 120.1 C31—C32—C33 120.2 (3)
C2—C3—H3 120.1 C31—C32—H32 119.9
C3—C4—C5 121.1 (3) C33—C32—H32 119.9
C3—C4—H4 119.5 C34—C33—C32 120.5 (3)
C5—C4—H4 119.5 C34—C33—H33 119.8
C4—C5—C6 119.2 (3) C32—C33—H33 119.8
C4—C5—H5 120.4 C35—C34—C33 119.9 (3)
C6—C5—H5 120.4 C35—C34—H34 120.1
C1—C6—C5 120.7 (3) C33—C34—H34 120.1
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C1—C6—H6 119.7 C34—C35—C36 120.6 (3)
C5—C6—H6 119.7 C34—C35—H35 119.7
C12—C7—C8 118.2 (3) C36—C35—H35 119.7
C12—C7—P2 118.6 (2) C35—C36—C31 120.3 (3)
C8—C7—P2 123.0 (2) C35—C36—H36 119.8
C9—C8—C7 121.2 (3) C31—C36—H36 119.8
C9—C8—H8 119.4 C42—C37—C38 119.3 (2)
C7—C8—H8 119.4 C42—C37—S1 122.34 (18)
C10—C9—C8 119.8 (3) C38—C37—S1 118.3 (2)
C10—C9—H9 120.1 C39—C38—C37 122.7 (3)
C8—C9—H9 120.1 C39—C38—H38 118.7
C9—C10—C11 119.9 (3) C37—C38—H38 118.7
C9—C10—H10 120.1 C38—C39—C40 118.4 (2)
C11—C10—H10 120.1 C38—C39—C43 120.1 (3)
C10—C11—C12 120.2 (3) C40—C39—C43 121.4 (3)
C10—C11—H11 119.9 C41—C40—C39 119.0 (3)
C12—C11—H11 119.9 C41—C40—C44 119.4 (3)
C11—C12—C7 120.7 (3) C39—C40—C44 121.6 (3)
C11—C12—H12 119.7 C40—C41—C42 122.9 (3)
C7—C12—H12 119.7 C40—C41—H41 118.6
C18—C13—C14 119.9 (2) C42—C41—H41 118.6
C18—C13—P2 117.2 (2) C37—C42—C41 117.7 (2)
C14—C13—P2 122.9 (2) C37—C42—N1 123.6 (2)
C13—C14—C15 119.4 (3) C41—C42—N1 118.6 (2)
C13—C14—H14 120.3 C39—C43—H43A 109.5
C15—C14—H14 120.3 C39—C43—H43B 109.5
C16—C15—C14 120.6 (3) H43A—C43—H43B 109.5
C16—C15—H15 119.7 C39—C43—H43C 109.5
C14—C15—H15 119.7 H43A—C43—H43C 109.5
C15—C16—C17 120.5 (3) H43B—C43—H43C 109.5
C15—C16—H16 119.8 C40—C44—H44A 109.5
C17—C16—H16 119.8 C40—C44—H44B 109.5
C16—C17—C18 119.5 (3) H44A—C44—H44B 109.5
C16—C17—H17 120.2 C40—C44—H44C 109.5
C18—C17—H17 120.2 H44A—C44—H44C 109.5
C13—C18—C17 120.1 (3) H44B—C44—H44C 109.5
C13—C18—H18 119.9 C42—N1—Ag1 110.78 (15)
C17—C18—H18 119.9 C42—N1—H1C 109.5 (17)
C24—C19—C20 118.8 (3) Ag1—N1—H1C 109.1 (18)
C24—C19—P1 123.8 (2) C42—N1—H1D 113 (2)
C20—C19—P1 117.4 (2) Ag1—N1—H1D 101 (2)
C21—C20—C19 120.6 (3) H1C—N1—H1D 113 (3)
C21—C20—H20 119.7 Ag1—O1W—H1A 109.5 (19)
C19—C20—H20 119.7 Ag1—O1W—H1B 130 (2)
C22—C21—C20 120.0 (3) H1A—O1W—H1B 103 (3)
C22—C21—H21 120.0 O1—S1—O2 113.11 (14)
C20—C21—H21 120.0 O1—S1—O3 112.10 (14)
C23—C22—C21 119.9 (3) O2—S1—O3 112.74 (16)
C23—C22—H22 120.0 O1—S1—C37 106.49 (12)
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C21—C22—H22 120.0 O2—S1—C37 106.09 (13)
C22—C23—C24 120.9 (3) O3—S1—C37 105.62 (12)
C22—C23—H23 119.5 C31—P1—C25 106.04 (11)
C24—C23—H23 119.5 C31—P1—C19 104.05 (12)
C19—C24—C23 119.8 (3) C25—P1—C19 102.48 (12)
C19—C24—H24 120.1 C31—P1—Ag1 114.67 (8)
C23—C24—H24 120.1 C25—P1—Ag1 113.66 (8)
C30—C25—C26 118.7 (3) C19—P1—Ag1 114.68 (8)
C30—C25—P1 123.0 (2) C7—P2—C1 104.07 (12)
C26—C25—P1 118.3 (2) C7—P2—C13 104.51 (11)
C27—C26—C25 120.8 (3) C1—P2—C13 104.10 (11)
C27—C26—H26 119.6 C7—P2—Ag1 112.75 (8)
C25—C26—H26 119.6 C1—P2—Ag1 116.24 (8)
C28—C27—C26 120.3 (3) C13—P2—Ag1 113.93 (9)
C28—C27—H27 119.8

C6—C1—C2—C3 1.3 (5) C41—C42—N1—Ag1 −73.9 (2)
P2—C1—C2—C3 −179.6 (3) P2—Ag1—N1—C42 55.17 (18)
C1—C2—C3—C4 −0.4 (6) P1—Ag1—N1—C42 −152.72 (15)
C2—C3—C4—C5 −0.1 (6) O1W—Ag1—N1—C42 −48.97 (17)
C3—C4—C5—C6 −0.2 (6) C42—C37—S1—O1 −162.6 (2)
C2—C1—C6—C5 −1.6 (4) C38—C37—S1—O1 18.4 (2)
P2—C1—C6—C5 179.3 (2) C42—C37—S1—O2 76.7 (2)
C4—C5—C6—C1 1.1 (5) C38—C37—S1—O2 −102.4 (2)
C12—C7—C8—C9 0.2 (4) C42—C37—S1—O3 −43.2 (2)
P2—C7—C8—C9 176.0 (2) C38—C37—S1—O3 137.7 (2)
C7—C8—C9—C10 0.9 (5) C32—C31—P1—C25 5.3 (3)
C8—C9—C10—C11 −0.4 (5) C36—C31—P1—C25 −173.9 (2)
C9—C10—C11—C12 −1.1 (5) C32—C31—P1—C19 −102.4 (2)
C10—C11—C12—C7 2.2 (4) C36—C31—P1—C19 78.4 (2)
C8—C7—C12—C11 −1.8 (4) C32—C31—P1—Ag1 131.5 (2)
P2—C7—C12—C11 −177.7 (2) C36—C31—P1—Ag1 −47.6 (2)
C18—C13—C14—C15 −0.3 (4) C30—C25—P1—C31 −68.7 (3)
P2—C13—C14—C15 −178.0 (2) C26—C25—P1—C31 112.4 (2)
C13—C14—C15—C16 0.2 (5) C30—C25—P1—C19 40.1 (3)
C14—C15—C16—C17 0.2 (6) C26—C25—P1—C19 −138.8 (2)
C15—C16—C17—C18 −0.4 (6) C30—C25—P1—Ag1 164.4 (2)
C14—C13—C18—C17 0.1 (4) C26—C25—P1—Ag1 −14.4 (3)
P2—C13—C18—C17 177.9 (2) C24—C19—P1—C31 −11.7 (3)
C16—C17—C18—C13 0.3 (5) C20—C19—P1—C31 171.2 (2)
C24—C19—C20—C21 1.1 (4) C24—C19—P1—C25 −122.0 (2)
P1—C19—C20—C21 178.4 (2) C20—C19—P1—C25 60.9 (2)
C19—C20—C21—C22 −1.0 (5) C24—C19—P1—Ag1 114.4 (2)
C20—C21—C22—C23 0.6 (5) C20—C19—P1—Ag1 −62.8 (2)
C21—C22—C23—C24 −0.2 (5) P2—Ag1—P1—C31 155.69 (9)
C20—C19—C24—C23 −0.6 (4) O1W—Ag1—P1—C31 −78.68 (11)
P1—C19—C24—C23 −177.7 (2) N1—Ag1—P1—C31 9.87 (11)
C22—C23—C24—C19 0.2 (5) P2—Ag1—P1—C25 −82.10 (10)
C30—C25—C26—C27 −0.3 (4) O1W—Ag1—P1—C25 43.53 (11)
P1—C25—C26—C27 178.6 (3) N1—Ag1—P1—C25 132.09 (11)
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C25—C26—C27—C28 0.0 (5) P2—Ag1—P1—C19 35.35 (10)
C26—C27—C28—C29 0.4 (5) O1W—Ag1—P1—C19 160.98 (11)
C27—C28—C29—C30 −0.5 (5) N1—Ag1—P1—C19 −110.47 (11)
C28—C29—C30—C25 0.3 (4) C12—C7—P2—C1 −174.55 (19)
C26—C25—C30—C29 0.1 (4) C8—C7—P2—C1 9.7 (2)
P1—C25—C30—C29 −178.7 (2) C12—C7—P2—C13 −65.6 (2)
C36—C31—C32—C33 0.5 (4) C8—C7—P2—C13 118.6 (2)
P1—C31—C32—C33 −178.7 (2) C12—C7—P2—Ag1 58.6 (2)
C31—C32—C33—C34 −0.6 (5) C8—C7—P2—Ag1 −117.1 (2)
C32—C33—C34—C35 0.4 (5) C6—C1—P2—C7 −92.8 (2)
C33—C34—C35—C36 0.0 (5) C2—C1—P2—C7 88.2 (3)
C34—C35—C36—C31 −0.1 (5) C6—C1—P2—C13 158.0 (2)
C32—C31—C36—C35 −0.1 (4) C2—C1—P2—C13 −21.0 (3)
P1—C31—C36—C35 179.1 (2) C6—C1—P2—Ag1 31.9 (2)
C42—C37—C38—C39 −0.9 (4) C2—C1—P2—Ag1 −147.2 (2)
S1—C37—C38—C39 178.2 (2) C18—C13—P2—C7 156.7 (2)
C37—C38—C39—C40 0.3 (4) C14—C13—P2—C7 −25.5 (2)
C37—C38—C39—C43 178.1 (3) C18—C13—P2—C1 −94.4 (2)
C38—C39—C40—C41 −1.0 (4) C14—C13—P2—C1 83.4 (2)
C43—C39—C40—C41 −178.8 (3) C18—C13—P2—Ag1 33.2 (2)
C38—C39—C40—C44 177.8 (3) C14—C13—P2—Ag1 −149.02 (19)
C43—C39—C40—C44 0.0 (5) P1—Ag1—P2—C7 7.55 (10)
C39—C40—C41—C42 2.5 (4) O1W—Ag1—P2—C7 −117.92 (11)
C44—C40—C41—C42 −176.3 (3) N1—Ag1—P2—C7 151.22 (10)
C38—C37—C42—C41 2.2 (3) P1—Ag1—P2—C1 −112.49 (9)
S1—C37—C42—C41 −176.85 (19) O1W—Ag1—P2—C1 122.03 (11)
C38—C37—C42—N1 −173.3 (2) N1—Ag1—P2—C1 31.18 (11)
S1—C37—C42—N1 7.6 (3) P1—Ag1—P2—C13 126.46 (9)
C40—C41—C42—C37 −3.1 (4) O1W—Ag1—P2—C13 0.98 (11)
C40—C41—C42—N1 172.7 (2) N1—Ag1—P2—C13 −89.88 (11)
C37—C42—N1—Ag1 101.6 (2)

Hydrogen-bond geometry (Å, °)

D—H···A D—H H···A D···A D—H···A

O1W—H1B···O2i 0.83 (3) 1.97 (3) 2.797 (3) 173 (3)
O1W—H1A···O3 0.89 (3) 2.10 (3) 2.825 (4) 137 (3)

N1—H1C···O1ii 0.92 (3) 2.09 (3) 2.972 (3) 159 (2)
N1—H1D···O3 0.83 (3) 2.26 (3) 2.875 (3) 131 (3)
Symmetry codes: (i) x, −y+3/2, z−1/2; (ii) x, −y+3/2, z+1/2.
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Fig. 1



supplementary materials

sup-12

Fig. 2


