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Figure S3. The packing structure of [Agi;.xCugix('BuC¢H4C=C)4(PPh3)s](SbFe);
cluster in their single crystals. Color codes for atoms: red spheres, Ag; blue spheres,
Cu; orange spheres, P; grey spheres, C; purple spheres, Sb; violet spheres, F. All
hydrogen atoms are omitted for clarity.



3-fold axis

Figure S4. View of 3-fold axis along a-axis of [Agis.
xCug(‘BuCgH4C=C)4(PPh3)s](SbF¢); cluster. Color codes for atoms: red spheres, Ag;
blue spheres, Cu.
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Figure S5. The enlarged ESI-MS spectra of [Agi3xCug:x(‘BuCsH4C=C)4(PPh3)s]>"
showing the presence of Ag-Cu exchange. From A to E is the experimental and
simulated isotopic patterns of the molecular ion peak [Ag3xCugix
(‘BuC¢H4C=C)14(PPh3)¢]** (x=3, 2, 1, 0, -1), respectively.
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Figure S6. 'H NMR of [Ag13_XCu6+x(’BuC6H4CEC)14(PPh3)6](SbF6)3 cluster in CD2C12
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Figure S7. Proton-decoupled *'P NMR of [Ag3.xCug:(‘BuCsH4C=C);4(PPh;)s](SbFg);
cluster in CD,Cl,.
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Figure S8. Time-dependent UV-Vis spectra of XC-72 catalyzed reduction of 4-
nitrophenol, showing its inertness toward the reaction.



Figure S9. Time-dependent digital photographs of Ag;4Cug:/XC-72 catalyzed
hydrogenation of 4-nitrophenol.
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Figure S10. UV-Vis spectra of [AgysCuy(PhC=C)»(PPh3),Cl¢Hg](SbFe); (a),
[AgoCus('BuC=C);,]SbF (b) and Agss(SC¢H4CF3)30 () clusters, respectively.
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Figure S11. Comparison of catalytic activity of different clusters in hydrogenation of 4-
nitrophenol. Note: The conversion was calculated based on the data at 8§ min. All the
clusters were supported on the XC-72 before catalysis.



before reaction
after reaction

Intensity (a.u.)

| | | | |
200 300 400 o500 600 700

Wavelength (nm)

Figure S12. Solid UV-Vis spectra of Ag;;.4Cus/T10, before and after catalysis in
hydrogenation of 4-nitrophenol.



Table S1. Crystallographic data of [Ag3.xCusx('BuCsH4C=C),4(PPh3)s](SbF)s.
identification code [Agl3_XCU6+X(tBUC6H4CEC)14(PPh3)6](SbF6)3

formula Cu76H272Ag13-xCub6+xPeF15Sbs
formula weight 6265.54
Temperature/K 100.00(10)
crystal system trigonal

space group R3

a(A) 20.1767(4)

b (A) 20.1767(4)

c(A) 59.918(2)

a (%) 90

BC) 90

7 () 120

Vv (A3) 21124.4(11)

Z 3

D,/ (g-cm) 1.478
Radiation CuKa (A= 1.54184 A)
Theta (*) range 3.8869 to 64.4100

Index ranges

-23<h<22,-23<k<22,-70<1<69

Refls. Total 14935
restraints 12084
parameters 1268

Rint 0.0466
Ri/WR, 0.0774
[I>26(1)] 0.2105
Ri/WR, 0.0895
(all data) 0.2360
completeness 0.9996
GooF 1.034




Table S2 Selected bond lengths (A) for cluster Agi3xCugix.

Parameter value Parameter value
Ag01-Ag05 2.856(2) Ag05-COIN 2.441(14)
Ag01-Ag0OB 2.845(4) Cu08-C013 2.178(19)
Ag01-Ag00 2.764(9) Cu08-C01D 1.98(2)
Ag02-Cu08 2.654(2) Cu08-CO1IN 1.954(18)
Ag02-Cu09 2.846(3) Cu09-Cu08 2.820(3)
Ag02-POC 2.385(4) Cu08-Cu09 2.837(3)
Ag02-C00Z 2.44(3) Cu09-Ag00 2.500(10)
Ag02-CO1D 2.59(2) Cu09-C00Z 2.00(3)
Ag02 COIN 2.432(14) Cu09-C013 1.98(2)
Ag03-Ag05 3.293(2) Cu09-C01D 2.13(2)
Ag03-Cu08 2.818(2) Ag00-Ag00 2.737(14)
Ag03-Cu09 2.678(2) Ag00-C013 2.33(2)
Ag03-PO0D 2.389(4) Ag00-C01D 2.34(2)
Ag03-C00Z 2.40(3) Ag00-COIR 2.53(2)
Ag03-C013 2.548(16) Ag05-Cu08 2.919(3)
Ag03-COIN 2.500(13) Ag05-Cu09 2.895(3)
Ag05-Ag05 2.809(3) Ag05-CO0Y 2.28(2)
Ag05-Ag05 2.809(3) Ag05-C00Z 2.41(2)




Table S3 Selected angles (°) for cluster Ag;3.<Cugix.

Parameter

value

Parameter

value

Ag05-Ag01-Ag05
Cu09-Ag01-Ag05
Cu09-Ag01-Ag05
Cu09-Ag01-Ag05
Ag00-Ag00-Ag01
Cu09-Ag01-Cu09
Ag00-Ag01-Ag05
Ag00-Ag01-Ag05
Ag00-Ag01-Ag05
Ag00-Ag01-Cu09
Ag00-Ag01-Cu09
Ag00-Ag01-Cu09
Ag00-Ag01-Ag00
Cu08-Ag02-Cu09
POC-Ag02-Cu08

POC-Ag02-Cu09

PO0OD-Ag03-Ag05
POOD-Ag03-Cu08
PO0OD-Ag03-Cu09
Cu09-Ag05-Ag03
Cu09-Ag05-Cu08
Ag01-Cu09-Ag02
Ag01-Cu09-Ag05
Ag01-Cu09-Cu08
Ag02-Cu09-Ag05
Ag03-Cu09-Ag01
Cu08-Cu09-Cu08
Ag00-Cu09-Ag01
Ag00-Cu09-Ag02
Ag00-Ag00-Ag00

58.90(6)
61.62(7)
120.47(8)
92.45(7)
60.32(15)
119.910(8)
113.32(19)
163.3(2)
132.2(2)
103.9(2)
106.3(2)
53.43(19)
59.4(3)
61.58(7)
145.94(14)
133.03(13)
153.03(15)
132.43(13)
148.61(14)
50.78(6)
58.41(7)
111.71(8)
60.22(6)
61.01(6)
94.28(9)
117.43(8)
122.20(11)
62.6(2)
120.2(3)
60.001(4)

Ag01-Ag05-Ag03
Ag01-Ag05-Cu08
Ag01-Ag05-Cu09
Ag05-Ag05-Ag01
Ag05-Ag05-Ag03
Ag05-Ag05-Ag03
Ag05-Ag05-Ag05
Ag05-Ag05-Cu08
Ag05-Ag05-Cu08
Ag05-Ag05-Cu09
Ag05-Ag05-Cu09
Cu08-Ag05-Ag03
Ag01-Cu08-Ag05
Ag02-Cu08-Ag01
Ag02-Cu08-Ag03
Ag02-Cu08-Ag05
Ag02-Cu08-Cu09
Ag02-Cu08-Cu09
Ag03-Cu08-Ag01
Ag03-Cu08-Ag05
Ag03-Cu08-Cu09
Ag03-Cu08-Cu09
Cu09-Cu08-Ag01
Cu09-Cu08-Ag05
Ag02-Cu09-Ag05
Ag00-Cu09-Ag03
Ag00-Cu09-Ag05
Ag00-Cu09-Cu08
Ag00-Cu09-Cu08

98.82(6)
59.35(6)
58.16(6)
60.55(3)
140.76(7)
141.73(7)
60.0
88.79(7)
119.87(5)
118.67(5)
91.36(7)
53.54(6)
59.24(6)
115.71(8)
115.09(10)
98.35(9)
158.38(12)
62.56(7)
110.97(8)
70.04(7)
56.53(6)
160.30(12)
58.98(6)
90.64(9)
94.28(9)
125.3(3)
120.8(2)
79.0(3)
76.5(2)




