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Figure S1. ESI-MS spectra of the [{Au3Cu2(C2C6H4R)6}Au3(PPh2C6H4PPh2)3]2+ (R =4- NHZ, 3-
NH,) dications (2, 3-2PFj).
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Figure S2. "H-"H COSY spectrum of 2, 400 MHz, 298 K, acetone-ds.



Electronic Supplementary Information for Dalton Transactions
This journal is © The Royal Society of Chemistry 2010

H(-C4Hy-)  para-H

ortho-H M \ j HN meta-H

I T T T T I T T T T I
T o ~
3 3 3
=B

ppm(f)  8.00 7.50 7.00 6.50 .00

Figure S3. 'H-'H COSY spectrum of 3, 400 MHz, 298 K, acetone-dg.
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Figure §4. ESI-MS spectrum of 1 in the presence of excess of CF3SO3H.
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Figure S5. ESI-MS spectrum of 2 in the presence of excess of MeSOs;H. Inset — spectrum of 2
under acid-free conditions.
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Figure §6. ESI-MS spectrum of 3 in the presence of excess of MeSOsH. Inset — spectrum of 3
under acid-free conditions.
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Figure S7. 'H NMR spectra of 2 and 3 in the aromatic region: (A) under acid-free conditions; (B)

in the presence of MeSOsH, 400 MHz, 298 K.

Absorbance
=l

a = molar ratio complex : acid

m— g =1:0
——a=1:05
—a=1:09
a=1:23
——a=1:47
—a=1:78
—a=1:117
—a=1:195

380

A, nMm

Figure §8 Changes of UV-vis absorption C(1) = 7.4:10-6 M of 1 in CH,Cl, upon addition of

MeSO;sH, room temperature.

Computational results

Table S1. Crystal data and structure refinement for 1.

Identification code
Empirical formula

1

Ci54H142AusCurF 1;N6O,Pg

Formula weight 3893.38
Temperature 100(2) K
Wavelength 0.71073 A
Crystal system Triclinic
Space group P1
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Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.48°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

a=15.4033(2) A 0= 77.2833(8)°.
b=16.4211(3) A B=66.7103(9)°.
¢ =17.0705(2) A v=63.2520(8)°.
3536.91(9) A3

1

1.828 Mg/m3

6.653 mm'!

1884

0.20x0.18x 0.11 mm3

1.66 to 27.48°.

-19<=h<=19, -21<=k<=21, -

22<=]<=22

70826

30295 [R(int) = 0.0280]
99.5 %

Semi-empirical from
equivalents

0.4830 and 0.3221
Full-matrix least-squares on
F2

30295/119/1764
1.071

R1=0.0267, wR2 = 0.0552
R1=0.0316, wR2 = 0.0566
0.090(3)

1.107 and -1.090 e.A"3

Figure S9. Molecular structure of the dication 1. Counterions and hydrogen atoms omitted for
clarity. Selected interatomic distances (A) are: Au(1)-P(1) 2.3192(14), Au(1)-P(2) 2.3289(14),
Au(1)-Au(2) 2.8449(3), Au(2)-Au(4) 3.2000(3), Au(3)-P(3) 2.3091(14), Au(3)-P(4) 2.3095(15),
Au(3)-Au(4) 2.8209(3), Au(4)-Cu(1l) 2.7361(7), Au(4)-Cu(2) 3.0492(7), Au(5)-P(6) 2.3171(14),
Au(5)-P(5) 2.3300(15), Au(5)-Au(6) 2.8429(3), Au(6)-Cu(2) 2.7335(7), Au(6)-Cu(1) 3.1433(7).
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Figure S10. Optimized structures of the Au'-Cu' clusters 1-6. Most hydrogen atoms and all
diphosphine-based phenyl rings have been omitted for clarity. Primary O--H' contacts are illustrated
with black dots, while the secondary O--H" contacts in the cluster 6 are shown with red dots.
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(4) LUMO
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Figure S11. Frontier molecular orbital isodensity plots for the Au'-Cu' clusters 1 and 4 (isodensity
value 0.04 a.u.). Most hydrogen atoms and all diphosphine-based phenyl rings have been omitted
for clarity.
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(2) LUMO+1 (5) LUMO+1

Figure S12. Frontier molecular orbital isodensity plots for the Au'-Cu' clusters 2 and 5 (isodensity
value 0.04 a.u.). Most hydrogen atoms and all diphosphine-based phenyl rings have been omitted
for clarity.
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(3) LUMO+1 (6) LUMO+1

Figure S13. Frontier molecular orbital isodensity plots for the Au'-Cu' clusters 3 and 6 (isodensity
value 0.04 a.u.). Most hydrogen atoms and all diphosphine-based phenyl rings have been omitted
for clarity.
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Figure S14. Frontier molecular orbital isodensity plots for the four-fold protonated Au'-Cu' cluster
1*(MeSOsH)4 (isodensity value 0.04 a.u.). Most hydrogen atoms and all diphosphine-based phenyl

rings have been omitted for clarity.

Additional computational data

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

[{Au3Cuy(C,CeHy-4-NMe,)s} Auz(PPh,CsH PPh,)3)** (1)

1.88685258919042 3.26812455087077 0.00000000000000 au
1.88685258919042 -3.26812455087077 0.00000000000000 au
-3.77370517838087 0.00000000000000 0.00000000000000 au
4.62322511914116 8.00766080118109 0.00000000000000 au
4.62322511914116 -8.00766080118109 0.00000000000000 au
-9.24645023828227 0.00000000000000 0.00000000000000 au
0.00000000000000 0.00000000000000 3.63277497978932 cu
0.00000000000000 0.00000000000000 -3.63277497978932 cu
0.97261694874983 10.63114960364966 0.00000000000000 p
8.72053715381853 6.15788578759353 0.00000000000000 p
0.97261694874983 -10.63114960364966 0.00000000000000 p
8.72053715381853 -6.15788578759353 0.00000000000000 p
-9.69315410256838 4.47326381605617 0.00000000000000 p
-9.69315410256838 -4.47326381605617 0.00000000000000 p
1.95312165081410 3.38290593257281 3.83012900515627 ¢
1.95312165081410 -3.38290593257281 3.83012900515627 ¢
-3.90624330162814 0.00000000000000 3.83012900515627 c
1.95312165081410 3.38290593257281 -3.83012900515627 ¢
-3.90624330162814 0.00000000000000 -3.83012900515627 ¢
1.95312165081410 -3.38290593257281 -3.83012900515627 c
2.32369838833089 4.02476367005496 6.08322835691048 c
2.32369838833089 -4.02476367005496 6.08322835691048 ¢
-4.64739677666170 0.00000000000000 6.08322835691048 ¢
2.32369838833089 4.02476367005496 -6.08322835691048 c
-4.64739677666170 0.00000000000000 -6.08322835691048 c
2.32369838833089 -4.02476367005496 -6.08322835691048 c
2.70709604484426 4.68882789063895 8.65990416886935 ¢
0.92110441084957 6.18023262459231 10.01500579490077 c
4.89168624876960 3.88781613162983 10.01500579490077 c¢
1.32071868034548 6.89347832531970 12.52255257151077 c¢
5.30956800999153 4.59051509109179 12.52255257151077 c¢
3.53908578560482 6.12987639301240 13.86388880804021 c
-5.41419208968845 0.00000000000000 8.65990416886935 ¢
-5.81279065961921 -2.29241649296256 10.01500579490077 c¢
-5.81279065961921 2.29241649296256 10.01500579490077 c¢
-6.63028669033701 -2.30296323422806 12.52255257151077 c¢
-6.63028669033701 2.30296323422806 12.52255257151077 c¢
-7.07817157120969 0.00000000000000 13.86388880804021 c
2.70709604484426 -4.68882789063895 8.65990416886935 ¢
4.89168624876960 -3.88781613162983 10.01500579490077 c
0.92110441084957 -6.18023262459231 10.01500579490077 c¢
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