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Figure S1. ORTEP view of the central heterometallic cluster of 1. Selected interatomic distances
(A) are: Ag(1)-C(1) 2.520(5); Ag(1)-C(17) 2.425(5); Ag(1)-C(9) 2.514(5); Ag(2)-C(1°) 2.527(5);
Ag(2)-C(9) 2.436(5); Ag(2)-C(17) 2.602(5); Ag(3)-C(1) 2.431(5); Ag(3)-C(9°) 2.529(5); Ag(3)-
C(17) 2.503(5).
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X-ray Structure Deter minations. The weakly diffracting crystal of 3 was immersed in cryo-oil,
mounted in a Nylon loop, and measured at a temperature of 100 K. The X-ray diffraction data
was collected on a Nonius KappaCCD diffractometer using Mo Ko radiation (A = 0.710 73 A).
The Denzo-Scalepack® package was used for cell refinements and data reductions. The structure
was solved by direct methods using the SHELXS-97? program with the WinGX® graphical user
interface. A semi-empirical absorption correction (SADABS)* was applied to data. Structural
refinement was carried out using SHELXL-97.> Two of the PFs anions in the asymmetric unit
were disordered over two sites with occupancy ratios 0.51/0.49 and 0.50/0.50. Furthermore, the
P-F and F---F distances in one of the PF¢ anions were set to be equal. All three NMe, -groups in
the asymmetric unit were also disordered and all C---N distances were constrained to be similar,
but otherwise no disorder model was used in the final refinement. One of the CH,Cl, solvent
molecules was disordered over two sites with equal occupancies. Additional disorder was found
in some phenyl rings. However, no disorder model was used for these groups in the final
refinement. A series of displacement restraints were applied to the disordered moieties so that
their Uj; components approximate to isotropic behavior. One CH,Cl, and one CH;3;CN solvent
molecules were heavily disordered and partially lost. The final structural model was refined
without these solvent molecules. The contribution of the missing solvent molecules to the
calculated structure factors was taken into account using SQUEEZE routine implemented in
PLATON?® program. The missing solvent molecules were taken into account in the cell content.
Hydrogen atoms were positioned geometrically and constrained to ride on their parent atoms,
with C-H=0.95-0.99 A and U, = 1.2-1.5 Ueq(parent atom).
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Figure S2. Molecular structure of the cluster 3. Selected intermetallic distances (A) are: Ag(1)-
Cu(l) 2.7998(9); Ag(1)-Ag(3) 3.1011(7); Ag(1)-Ag(2) 3.1949(8); Ag(2)-Cu(1") 2.7888(8);
Ag(2)-Ag(3") 3.1412(7); Ag(3)-Cu(1) 2.7847(9); Cu(1)-Cu(1’) 2.8748(15). Symmetry
transformations used to generate equivalent atoms: " -X,-y,-z

Table S1. Crystal data and structure refinement for 3.

Identification code 3

Empirical formula C257H233AggC16CUZF24N13P16
Formula weight 5657.82

Temperature 100(2) K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P1

Unit cell dimensions

a=17.4900(2) A
b=18.5715(3) A
c=20.4761(4) A

Volume 6447.96(18) A3
Z 1

Density (calculated) 1.457 Mg/m3
Absorption coefficient 0.987 mm’!
F(000) 2858

Crystal size
Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.15°
Absorption correction

Max. and min. transmission

0.25x0.17 x 0.13 mm?

2.43 to 25.15°.

-20<=h<=20, -22<=k<=22, -

24<=1<=24
116760

23031 [R(int) = 0.0467]

99.7 %

Semi-empirical from

equivalents
0.8857 and 0.7932

o= 81.9800(10)°.
B=87.162(9)°.
= 78.3190(10)°.
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Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 23031/265/ 1461
Goodness-of-fit on F? 1.062
Final R indices [[>2sigma(])] R1=0.0687, wR2 =0.1765
R indices (all data) R1=0.0817, wR2 =0.1839
Largest diff. peak and hole 2.883 and -1.873 e.A3
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Figure S3. The "H COSY spectrum of 2 (aromatic region), 400 MHz, acetone-ds, 298 K. H —
phenyl protons of the C,Ph ligands; H™ — phenyl protons of the dppb (PPh,CsH4PPh,) ligands,
adjacent to the {AgPs;} fragment; H® — phenyl protons of the dppb ligands, adjacent to the
{AgeCuy} fragment.
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Figure S4. The "H COSY spectrum of 3 (aromatic region), 400 MHz, acetone-dq, 298 K. H —
phenyl protons of the C,Ph ligands; H™> — phenyl protons of the dppb ligands, adjacent to the
{AgP;} fragment; H — phenyl protons of the dppb ligands, adjacent to the {Ag¢Cu,} fragment.
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Figure S5. The emission spectra of complexes 1-4 in acetonitrile at 77 K.
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Figure S6. Frontier molecular orbital isodensity plots for the complexes 1-3 (isodensity value
0.04 a.u.). Phenyl rings of the diphosphine ligands, acetonitrile ligands, hydrogen atoms, and
most bonds within the central metal cluster have been omitted for clarity.

Optimized Cartesian coordinates of the studied systems in atomic units (BP86 level of theory)

[AgsCuz(C2Ph)s(PPh,CeH4PPh2)e]** (1)

-0.69288784801556 -5.40143823870970 0.97603682569636 ag
4.93738282506923 -2.34744212378054 0.66981238479290 ag
-2.48421474470207 -2.30830408767319 -4.44497682702848 ag
9.16569670834339 1.88945071791758 -14.38454007841186 ag
-1.37859158183061 -0.30067751856449 2.21894274340879 cu
-2.29386833968588 -9.19601471121246 3.24797451913195 p
9.23909727516060 -3.78679269113506 -0.53326780842962 p
-3.44678421840371 -3.67191766834982 -8.82298893798890 p
12.79791872161610 0.90599082054992 -11.40848910708077 p
6.47975646440920 -1.81597376410665 -15.99685760731754 p
-6.73169925386567 -6.05796924024476 14.38502220353627 p
0.71951194003521 5.39181349137796 -0.95304257496393 ag
-4.90608802063860 2.33954212306726 -0.64662798397163 ag
2.52683164360592 2.29528894800637 4.45448627164369 ag
-9.13544865906878 -1.88231344269369 14.40378278610674 ag
1.40971094900072 0.28867018819555 -2.19768083270408 cu
2.31517604268417 9.18848069346478 -3.22605421090759 p
-9.20655397994832 3.78081125886546 0.55913166463072 p
3.49318147974723 3.65000359813674 8.83453624010618 p
-12.77466468038328 -0.90603982289057 11.43376486765873 p
-6.43583533738343 1.81506714050831 16.01045018162784 p
6.74564643431488 6.05666963523597 -14.36777979517107 p
-4.05816576636700 -2.18531621288697 0.33564762197490 ¢
-5.94133824627072 -3.39638672545505 -0.50279681939409 c
-8.24774124120578 -4.69602331834865 -1.06604194637625 ¢
-8.80633044056549 -5.63666487370298 -3.51748150185827 ¢
-11.12059128091325 -6.82408290934337 -4.01670667618705 ¢
-12.92292492882210 -7.11922346865732 -2.08561097142866 cC
-12.38897105732890 -6.21620235016146 0.35784775112583 ¢
-10.08523437163111 -5.01807024167741 0.87261591158520 ¢
1.45056307856131 -2.19673224794469 3.87715279658515 ¢
3.00774826169557 -3.48427918688824 5.16604734161318 c
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