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Supplementary Figure 1. Two transformation routes from SD/Ag51b to SD/Ag72a.
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Supplementary Figure 2. Optical micrographs of crystals of SD/AgS51b, SD/Ag72a and

SD/Ag72c.
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Supplementary Figure 3. The binding mode of PWy034> towards silver atoms in

SD/Ag51b.
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Supplementary Figure 5. The space-filling mode showing coordinated solvents on the

surface of Agsy shell. Color labels: purple, Ag; yellow, S; red, O; blue, N; green F; gray
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Supplementary Figure 7. The sandwich structure of Ag7, cluster with the equatorial S*-

centered Agi: plane shown in space-filling mode. Color labels: purple, Ag; yellow, S.
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Supplementary Figure 8. The quadrilateral window in 2D 4%sq/ network with

[(PWoO34)2@Ag72] as node and bipy as linker (green sticks).
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Supplementary Figure 9. The detailed comparisons of silver skeletons in SD/Ag72a (a),

[(PWsOs4)2@Ag70]" (b) and [(PWeO34)2@Age7]* (¢).

S10



1c

1d

1b

! ' ! ' ! ' ! ' !
5000 5500 6000 6500 7000

m/z

Supplementary Figure 10. The positive-ion mode ESI-MS of mother solution of SD/Ag51b

(blue line) and SD/Ag51b dissolved in MeOH (black line).
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Supplementary Figure 11. Determination of cell parameters of crystals recrystallized
from methanolic solution of SD/AgS51b. Inset at right bottom down: Optical micrograph

of crystals recrystallized from methanolic solution of SD/AgS1b.
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Supplementary Figure 12. HAADF-STEM images of methanol solution SD/AgS51b before

(a) and after (b) adding bipy.
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Supplementary Figure 13. The 3'P NMR spectra of SD/Ag51b before and after adding

bipy.
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Supplementary Figure 14. The quick conversion from SD/Ag51b to SD/Ag72a in NMR

tube.
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Supplementary Figure 15. The asymmetric unit of (PWoQO34):@Ag72 in SD/Ag72¢. Only
N atoms of coordinated pi-bipy are shown and all H atoms are omitted for clarity.

PWy0s4” is shown in polyhedron mode with PO4 and WQjs colored as brown and green.

S16



—=—SD/Ag51b
——SD/Ag72a

Absorbance/arb. units

T I T I T I T I T | T | T ] T
300 400 500 600 700 800 900 1000
Wavelength/nm

Supplementary Figure 16. The UV/Vis spectra of SD/Ag51b and SD/Ag72a.
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Supplementary Figure 17. The experimental (SD/Ag51d crystals dissolved in methanol)

and TD-DFT calculated UV-Vis spectra of model SD/AgS1b.
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Supplementary Figure 18. Luminescent lifetimes of SD/Ag51b (a) and SD/Ag72a (b) at

113 K.
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Supplementary Figure 19. The plot of temperature vs. maximum emission intensity of
SD/Ag51b ((a), red line is the linear fitting in the range from 113 to 233 K) and SD/Ag72a

((b), red line is the linear fitting in the range from 113 to 293 K).
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Supplementary Figure 20. The IR spectrum of SD/AgS1b.
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Supplementary Figure 21. The IR spectrum of SD/Ag72a.
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Supplementary Figure 22. The IR spectrum of SD/Ag72c.
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Supplementary Figure 23. Comparison of observed and simulated PXRD patterns of

SD/Ag51b.
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Supplementary Figure 24. Comparison of observed and simulated PXRD patterns of

SD/Ag72a.

S25



— Simulated
Experimental

10 20 30 40 50
2theta/degree

Supplementary Figure 25. Comparison of observed and simulated PXRD patterns of

SD/Ag72c.
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Supplementary Figure 26. The surface of SD/Ag51b calculated via 3V Volume Assessor
program? by rolling a virtual probe (0.8 A) on the surface viewed along six different

orientations.
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Supplementary Figure 27. The surface of SD/Ag72a unit calculated via 3V Volume
Assessor program?® by rolling a virtual probe (0.8 A) on the surface viewed along six

different orientations.
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Supplementary Figure 28. The I/sigma vs. resolution plot of SD/Ag51b derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 29. The Rmerge VS. resolution plot of SD/AgS1b derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 30. The R; factor vs. resolution plot of SD/AgS1b derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 31. The I/sigma vs. resolution plot of SD/Ag72a derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 32. The Rmerge Vs. resolution plot of SD/Ag72a derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 33. The R; factor vs. resolution plot of SD/Ag72a derived from

reflection data statistics using OLEX 1.2.10.4
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Supplementary Figure 34. Molecules packing diagrams in 1x1x1 unit cell of SD/AgS1b

viewed along a (a), b (b), ¢ (¢) axis.

S35



Supplementary Figure 35. Molecules packing diagrams in 1x1x1 unit cell of SD/Ag72a

viewed along a (a), b (b), ¢ (¢) axis.
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Supplementary Figure 36. SEM and elemental mapping images of SD/Ag51b.
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Supplementary Figure 37. SEM and elemental mapping images of SD/Ag72a.
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Supplementary Figure 38. SEM and elemental mapping images of SD/Ag72c.
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Supplementary Table 1. The formulae of the species detected in ESI-MS of SD/Ag51b

dissolved in CH3OH.
Peak = Species Exp. m/z Sim. m/z
1a [(PW9O34)@Agao(iPrS)25(CF3CO0) 3% 5431.51 5431.59
1b [(PW9O34)@Ags0(iPrS)25(CF3CO0)14]* 5541.46 5541.53
1c [(PW9O34)@Ags1(iPrS)25(CF3CO0) 5% 5652.40 5652.48
1d [(PW9034)@Ags2(iPrS)25(CF3CO0) 6% 5762.33 5762.42
le [(PV\/9034)@Agsz(iPrS)zs(Cf‘}COO)16(H20)3(CH3OH)2]2+ 5821.55 5821.47
1f [(PW9034)@Ags3(iPrS)25(CF3C00)17(H20)3(CH3;0H), > 5932.52 5932.41
1g [(PW9O34)@Ags4(iPrS)25(CF3CO0)15(H20)3(CH;0H), > 6042.46 6042.36
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Supplementary Table 2. The formulae of the species detected in ESI-MS of adding bipy

in the CH30H solution of SD/Ag51b.

Peak Formula Exp. m/z Sim. m/z
2a [A@Ag37(iPrS)21(CF3CO0)4(H20)2]*" 2762.48 2762.46
2b [A@Ag33(iPrS)22(CF3CO0)4(H,0)2]** 2823.13 2823.10
2c [A@Ag30(iPrS)23(CF3C0O0)4(H,0)2]*" 2884.44 2884.41
2d [A@Aga0(iPrS)23(CF3C00)s]** 2945.75 2945.70
2e [A@Aga1(iPrS)24(CF3C0O0)s** 3007.06 3007.01
2f 2f° [A@Aga(iPrS)25(CF;CO0)s** 3067.70 3067.65
2f” [A@Agax(iPrS)24(CF3CO0)6]** 3080.35 3080.31
2g | 2g [A@Aga3(iPrS)26(CF3CO0)s]** 3129.01 3128.96
2g” [A@Aga3(iPrS)2s(CF3CO0)6]** 3141.67 3141.62
2h |2k [A@Agua(iPrS)27(CF3CO0)s > 3189.65 3189.61
2h” [A@Agaa(iPrS)26(CF3CO0)6]** 3202.30 3202.26
2i 27’ [A@Agaa(iPrS)23(CF3CO0)9(H,0)2]*" 3252.28 3252.23
2i” [A@Agaa(iPrS)22(CF3C00)10(H20)2]** 3264.94 3264.88
2j 2§’ [A@Ag4s(iPrS)23(CF3CO0)0]*" 3314.25 3314.18
2j” [A@Agas(iPrS)2a(CF;CO0) 1 ** 332691 3326.84
2k | 2Kk’ [A2@Ag60S(iPrS)32(CF3CO0)s(bipy)s(CH;OH) > 4811.25 4811.33
2k” [A2@Ag60S(iPrS)31(CF3CO0)6(bipy)s(CH;0H)** 4823.90 4823.99
21 2r [A2@Age1S(iPrS)s3(CF3CO0)s(bipy)s(CH;OH)* 4872.26 4872.31
21” [A2@Age1S(iPrS)32(CF3CO0)6(bipy)s(CH;OH)* 4884.88 4884.96
2m | 2m’ [A2@Age2S(iPrS)34(CF3CO0)s(bipy)s(CH;OH)* 4933.16 4933.29
2m” [A2@Ag62S(iPrS)33(CF3CO0)6(bipy)s(CH;OH)** 4945.86 4945.94
2m™ | [A2@AgeS(iPrS)s2(CF3CO0)7(bipy)s(CH;OH)** 4958.50 4958.59
2n | 2n’ [A2@Ag63S(iPrS)34(CF3CO0)6(bipy)s(CH;OH)** 5006.83 5006.92
2n” [A2@Ag63S(iPrS)33(CF3CO0)7(bipy)s(CH;OH)** 5019.48 5019.57
20 |20 [A2@Ag64S(iPrS)35(CF3CO0)6(bipy)s(CH;O0H) > 5067.83 5067.90
20” [A2@Ag64S(iPrS)34(CF3CO0)7(bipy)s(CH;OH) > 5080.45 5080.55
2p | 2p’ [A2@AgssS(iPrS)36(CF3CO0)6(bipy)s(CH3OH)** 5128.78 5128.87
2p” [A2@Ag6sS(iPrS)3s(CF3CO0)7(bipy)s(CH;OH)** 5141.41 5141.53
2p”” [A2@Ag6sS(iPrS)34(CF3CO0)s(bipy)s(CH;OH)** 5154.07 5154.18
2q [A2@Age6S(iPrS)36(CF3CO0)7(bipy)s(CH;OH)* 5202.40 5202.50
A= (PW9034)9'
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Supplementary Table 3. The excited states, energy, oscillator strength, and the most

probable transitions of model SD/Ag51b from TD-DFT calculations.

Oscillator ] .
State Energy | Energy strength Most probable transitions Welgl,lt_ of Namfé of I*Ila_]Ol‘
(nm) (ev) Transition transitions
(a.u.)

1 474.44 2.6133 | 0.0010 HOMO—-LUMO 056
HOMO—-LUMO+1 0.33

2 462.67 2.6797 | 0.0015 HOMO-2—-LUMO 0.55
HOMO-2—LUMO+1 0.28 M[CICT

8 437.05 2.8368 | 0.0035 HOMO-3—-LUMO 0.45 L[C]CT
HOMO-3—-LUMO+1 0.19

15 418.85 2.9601 | 0.0029 HOMO—LUMO+4 0.16
HOMO-5—-LUMO 0.12
HOMO-6—-LUMO+1 0.11
HOMO-5—-LUMO+1 0.10

58 379.78 3.2647 | 0.0042 HOMO-1-LUMO+7 0.21

74 370.14 3.3497 | 0.0046 HOMO—LUMO+8 0.12

89 363.93 3.4068 | 0.0035 HOMO—LUMO+9 0.17

128 | 359.82 3.5207 | 0.0036 HOMO-16—-LUMO+2 0.09
HOMO-13—-LUMO+3 0.07
HOMO-10—-LUMO+4 0.07

157 | 344.35 3.6005 | 0.0041 HOMO-3—LUMO+10 0.18
HOMO-3—-LUMO+9 0.10

161 | 343.51 3.6093 | 0.0038 HOMO—LUMO+17 0.09
HOMO-3—-LUMO+9 0.10
HOMO-4—LUMO+8 0.08 MJ[CICT
HOMO-7-LUMO+7 0.08 L[CICT

168 | 341.67 3.6288 | 0.0041 HOMO-4—LUMO+11 0.15 MMCT

173 | 340.33 3.6397 | 0.0085 HOMO-5—LUMO+8 0.09 LMCT
HOMO-4—LUMO+10 0.09

183 | 338.44 3.6634 | 0.0056 HOMO-6—-LUMO+8 0.13

191 | 336.85 3.6807 | 0.0053 HOMO-4—LUMO+9 0.10
HOMO-19—LUMO+3 0.10

236 | 329.56 3.7621 | 0.0044 HOMO-6—-LUMO+12 0.08
HOMO-6—LUMO+9 0.07

262 | 326.14 3.8015 | 0.0045 HOMO-19—LUMO+5 0.09
HOMO-19—-LUMO+4 0.07

278 | 324.05 3.8261 | 0.0044 HOMO-7-LUMO+12 0.07
HOMO-8—LUMO+12 0.07

* [C] denotes the inner PWoQO34 core.
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Supplementary Table 4. The crystal data and structure refinements for SD/Ag51b,

SD/Ag72a and SD/Ag72c.
Compound SD/AgS1b SD/Ag72a SD/AgT72c
Empirical Ci121H208Ag51F51N3074PS2sWo | Ci9sH335Ag72F24N11086P2S42Wis | C213H3ssAg72F21N18083P2S43W s
formula
Formula weight | 11846.38 17150.11 17444.85
Temperature/K 100.00(11) 100.00(13) 100.01(11)
Crystal system triclinic monoclinic triclinic
Space group P-1 P2i/n P-1
a/A 19.5335(3) 29.0993(5) 28.6218(5)
b/A 21.1951(3) 36.8553(5) 29.0199(5)
c/A 35.8654(4) 42.7341(6) 30.1817(4)
a/° 93.9933(11) 90 74.6514(14)
pre 91.0230(11) 102.8059(16) 78.6648(13)
v/° 117.0168(16) 90 89.7670(14)
Volume/A3 13175.8(4) 44690.8(13) 23672.8(7)
4 2 4 2
Peale g/em? 2.986 2.549 2.447
wmm-! 39.428 7.942 33.401
F(000) 10968.0 31612.0 16158.0
Radiation CuKa (A =1.54184) MoKa (A =0.71073) CuKoa (A =1.54184)
Reflections 120913 225672 256216
collected
Independent 46555 [Rinc = 0.1261, Rsigma = | 68026 [Rint = 0.1198, Rsigma = 83376 [Rint = 0.2307, Rsigma =
reflections 0.1113] 0.1453] 0.1334]
Data/parameters | 46555/3071 68026/3562 83376/3877
Goodness-of-fit | 1.477 1.035 1.607

on F?

Final R indexes

[I>=2c ()]

Ri=0.1338, wR2 = 0.3407

Ri1=0.1064, wR2 = 0.2298

R1=0.1726, wR2 = 0.3877

Final R indexes

[all data]

Ri=0.1499, wR2 = 0.3693

Ri1=0.1925, wR2 = 0.2777

R1=0.2219, wR2 = 0.4440
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