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Table S1. Crystal data and structure refinements for NC a and SCM 1.

NCa SCM 1
CCDC number 2095834 2095835
Empirical C7sHosAg12N6O2S 12 Ciro0H119.96A812N25036S 14
Formula weight 3150.78 4033.48
Temperature/K 200.00(10) 200.00(10)
Crystal system monoclinic monoclinic
Space group P2i/n P2/c
alA 15.88620(10) 14.7785(17)
b/A 12.60960(10) 15.0645(13)
c/A 25.3661(2) 29.008(3)
al° 90 90
Br° 94.1890(10) 92.988(10)
y/° 90 90
Volume /A3 5067.73(7) 6449.3(11)
z 2 2
Peale g/em® 2.065 2.077
w/mm’! 21.029 17.144
F(000) 3080.0 3984.0
Radiation CuKa (1=1.54184) CuKa (1=1.54184)
Reflections collected 26038 34606

Independent 9910 [Rin = 0.0356, 12669 [R;y = 0.0865,
reflections Rgigma = 0.0399] Rgigma = 0.0725]
Data/restraints/parameters 9910/109/678 12669/1083/1331
Goodness-of-fit on F? 1.048 1.072

Final R indexes [[>=20 (I)]
Final R indexes [all data]

R;=0.0323, wR,=0.0827
R;=0.0360, wR, = 0.0850

R;=0.1317, wR, = 0.3430
R;=0.1558, wR,=0.3621

Ry = S NF I =1F /S 11Fy. 1wR, = [SW(F,2 — F2/S w(F 2?12



Table S2. Crystal data and structure refinements for SCM 2 and SCM 3.

SCM 2 SCM 3
CCDC number 2095836 2095837
Empirical Ci37H150.5A812F24N32.5033 556 CssH1asAg12N32040514
Formula weight 4731.19 4037.66
Temperature/K 200.00(10) 199.99(10)
Crystal system monoclinic triclinic
Space group P2i/n P-1
alA 15.29384(8) 13.9198(2)
b/A 25.34019(12) 14.8144(2)
c/A 21.44672(10) 18.0353(2)
al® 90 79.5070(10)
pre° 90.4025(5) 80.7700(10)
y/° 90 79.2250(10)
Volume /A3 8311.44(7) 3561.59(8)
VA 2 1
Peale gem’ 1.890 1.883
w/mm! 12.715 15.546
F(000) 4688.0 2008.0
Radiation CuKa (2 =1.54184) CuKa (2 =1.54184)
Reflections collected 89844 37672

Independent
reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=20 (I)]
Final R indexes [all data]

16623 [Riy = 0.0451,
Reigma = 0.0302]
16623/660/1405

1.024

R;=0.0392, wR; = 0.1003

R;=0.0452, wR; = 0.1003

13836 [Rin = 0.0719,
Rigma = 0.0673]
13836/64/956
1.033
R;=0.0631, wR,=0.1750
R;=0.0736, wR, = 0.1808

Ry = S NF=1F /S 11Fy. 1wR, = [SW(F,2 — F2/S w(F,2)?|12
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Fig. S1. ESI-MS spectrum of the solution of L-PF¢ (obtained from dissolving L-PFg in DMF) in the positive mode.
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Fig. S2. 'H NMR spectra of (a) the guest molecule BPHB and (b) the pseudorotaxane L-PF in (CD3),SO.
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Fig. S4. Perspective view of the D34 cuboctahedron in the Ag;,S¢ core skeleton with Ag3—Ag6—Ag3 three-layer arrangement
in (a) NC a and (b-c) SCM 1-3. Color labels: Ag, green.
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Fig. S5. PXRD patterns of NC a.
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Fig. S6. PXRD patterns of SCM 1.
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Fig. S7. PXRD patterns of SCM 2.
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Fig. S8. PXRD patterns of SCM 3.
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Fig. S9. The TGA curves for NC a and SCM 1-3.
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Fig. S10. (a) The IR spectrum of NC a. (b) The IR spectra of SCM 1, L-PF, and BPHB. (c¢) The IR spectra of SCM 2, L-PF; and
BPHB. (d) The IR spectra of SCM 3, L-PF¢ and BPHB.
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Fig. S11. Emission lifetime of NC a measured at 575 nm at 298 K.
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Fig. S12. Variable-temperature emission spectra and crystal luminescence photographs of NC a.
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Fig. S13. Photoluminescence decay profile of NC a measured at (a) 465nm, (b) 570 nm, and (c) 704 nm at 83 K.
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Fig. S14. Solid-state emission spectra of SCM 1 at different excitation wavelengths at room temperature.
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Fig. S15. Emission lifetime of SCM 1 measured at (a) 630 nm and (b) 656 nm at 298 K.

Table S3. The rate of radiative transition (k) and non-radiative transition (k,) of T1 state were obtained according to following
equations (assuming the efficiency of intersystem crossing is 100%), where @ represents the corresponding quantum yield:
fowr + ke =1/t
ke = Pk + k)

compound o] T ke (s7h) ke (8D
NCa 0.22 % 120 ns 1.83x10* 8.33x10°
SCM 1 4.88 % 2.00 us(Aem = 630 nm)  2.44x10* 4.76x10°
SCM 2 0.18 % 92.9 ns 1.94x10* 1.08x107
SCM 3 4.04 % 67.6 ns(Aery =572 nm)  5.98x10° 1.48x108
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Fig. S16. Photoluminescence decay profile of SCM 1 measured at (a) 585 nm and (b) 672 nm at 83 K.
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Fig. S17. Fluorescence photos of SCM 1-3 under the exposure time of 3.25 s.
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g. S18. Solid-state emission spectra of SCM 3 at different excitation wavelengths at room temperature.

(@) (b)
Decay = Decay
Fit - Fit
1=554ns

T=067.6 ns

= =

= £ 3

5 =

U U o b x % ]

i - « 2
= '!-—. =
200 400 600 800 1000 1200 1400 200 400 600 800 1000
Time ms) Time ms)

Fig. S19. Emission lifetime of SCM 3 at measured at (a) 572 nm and (b) 655 nm at 298 K.
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Fig. S20. Photoluminescence decay profile of SCM 3 measured at (a) 583 nm and (b) 655 nm at 83 K.
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Fig. S21. Solid-state emission spectra of SCM 2 at different excitation wavelengths at room temperature.
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Fig.22. Emission lifetime of SCM 2 measured at 578 nm at 298 K.
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Fig. S23. Photoluminescence decay profile of SCM 2 measured at 610 nm at 83 K.



Table S4. Emission wavelength (A.,), lifetimes (7) and the corresponding fractional contributions (%) of the solid-state samples

at 298 k and 83 k, respectively (y2: fitting parameter).

Compound-298K Aem r (%) 7(%) T
NC a 575 nm 1.00 112 ns(100) 112 ns
SCM 1 630 nm 1.04 0.305 ps(7.01) 2.14 ns(92.99) 2.00 ps
656 nm 0.98 0.668 pus(4.63) 2.20 us(95.37) 2.10 ps
SCM 2 578 nm 0.94 20.3 ns(13.18) 104 ns(86.82) 92.9 ns
SCM 3 572 nm 1.16 176 ns(22.04) 37.1 ns(77.96) 67.6 ns
655 nm 1.16 36.3 ns(78.69) 126 ns(21.31) 55.4ns

Compound-83 K Aem 27 (%) (%) T
NCa 465 nm 1.11 156 us(26.74) 487 ns(73.26) 399 ps
580 nm 1.19 26.4 us(44.77) 279 us(55.23) 166 us
704 nm 1.06 79.9 us(64.26) 14.1 ps(35.74) 56.4 us
SCM 1 585 nm 1.15 36.5 us(28.12) 115us(71.88) 92.9 us
672 nm 1.04 55.5 us(64.22) 156 us(35.78) 91.3 pus
SCM 2 610 nm 1.00 69.4 us(48.14) 163 us(51.86) 118 ps
SCM 3 583 nm 1.19 9.42 pus(20.01) 82.4 us(79.99) 67.8 us
655 nm 1.18 17.0 ps(2.92) 85.7 us(97.08) 83.7 us
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