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S1.Materials and instrumentation

All reactions and manipulations were carried ouleman atmosphere of prepurified
nitrogen using Schlenk techniques. All the orgasotvents were distilled over 4 A
molecular sievesunder an argon atmosphere. All other chemicals weed as

received without further purification. TH#&l NMR spectra of all compounds were
recorded at 400 MHz on a Bruker AIVEN400 spectr@neHalogenated and
aromatic NMR solvents were dried over anhydrousiggitim carbonate prior to use.
The MALDI-TOF mass spectral analyses were carrielom a Bruker BIFLEX llI

spectrometer. The X-ray diffraction single-crystiaita of1-3 were collected at the

Beijing Synchrotron Radiation Facility (BSRF).
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S2.Experimental procedures
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Scheme S1Synthetic routes of tetrakis(4-carbodithiolatelpyig calix[4]arene ligand

(LYK 4, (LD)K 4 and(L3) Ka.

Synthesis and characterization of ligands:
5,11,17,23-tetraformyl-25,26,27,28-tetrapropoxyddliarene was prepared according
to a literature procedureThe detailed synthesis of other ligands were nzaderding

to those of similar compounds reported in previitesatures’

5,11,17,23-Tetra-N-(phenylmethyl)-methanimine)-25,26,27,28-tetrapropxy-
calix[4]arene (calix-phenylmethyl-imine)
5,11,17,23-Tetraformyl-25,26,27,28-tetrapropoxyddliarene (144.0 mg, 0.2 mmol)
was added to a solution of benzylamine (91.0 n85 éamol) in anhydrous methanol
(20.0 mL) and dichloromethane (10.0 mL). The migturas refluxed under an argon
atmosphere for 24 h. The solution was then cootetlancentrated. Crystallization
of the residue from C¥DH afforded the target compound (Yield: 190 mg%8)/as a
white solid. m.p. 250—-260 °GH NMR (400 MHz, CDCJ, 298 K):5 = 7.90 (s, 4H,
HC=N-), 7.28-7.31 (t, 8H] = 8.2 Hz, Ar—C—N), 7.21 (d] = 8.2 Hz, 8H, Ar—C—N),

7.13 (s, 8H, Ar—C=N), 4.59 (s, 8H, Ar—GN), 4.44, 3.24 (d, 8H) = 13.2 Hz,

S3



Ar—CHx-Ar), 3.98 (t, 8H,J = 7.4 Hz, CHCH,CH,-O-Ar), 1.98 {-sext, 8H,
CHsCH,CH—O—Ar), 1.01 (t, 12H,) = 7.4 Hz,CH3sCH,CH,0). *°C NMR (100 MHz,
CDCls, 298 K, ppm):5 162.04, 159.10, 139.81, 135.21, 134.96, 130.43.5R?
129.07, 128.43, 128.32, 128.05, 127.17, 127.17,7924.25.39, 64.39, 23.11, 21.49,
10.34. IR (KBr,v / cmi): 1623 (C=N), 1467 (Ar-H), 686 (C—H). MALDI-TOF-MS
(CHsOH) m/z: [M + KO + K], calcd for GH7gN4OsK™, 1117.56; found, 1117.6.
Elemental analyses calcd (%) forsBgoN4OseCH;OH: C, 80.19; H, 7.37; N, 5.12.

Found: C, 79.98; H, 7.29; N, 5.08.

5,11,17,23-Tetra-N-(phenylethyl)-methanimine)-25,26,27,28-tetrapropoy
calix[4]arene (calix-phenylethyl-imine)
5,11,17,23-Tetraformyl-25,26,27,28-tetrapropoxyddliarene (195 mg, 0.27 mmol)
was added to a solution of phenethylamine (1130185 mmol) in anhydrous toluene
(30.0 mL). The mixture was refluxed under an argagmosphere for 24 h. The
light-yellow solution was cooled and concentratetler vacuum, and the crude
residue was crystallized from GEH affording the target compound (Yield: 265 mg,
85 %) as a white crystal, which was used withouhtr purification in the next step.
m.p. 250-260 °C*H NMR (400 MHz, CDC}, 298 K): 5 = 7.96 (s, 4H, HC=N-),
7.53-7.39 (m, 28H, Ar—C—N), 4.69 and 3.49 (d, 88,7.6 Hz, Ar—CH-Ar), 4.12, (t,
8H,J = 7.2, Ar—CH—CH>—N), 3.90 (t, 8H,) = 7.6 Hz, CHCH,CH,0O-Ar), 3.14 (t, 8H,
J = 7.2, Ar-CH>-CH,—N), 2.15 {y-sext, 8H, CHCH,CH,O-Ar), 1.23 (t, 12HJ =

7.2 Hz,CHsCH,CH,0). *C NMR (100 MHz, CDQ, 298 K, ppm)3 162.04, 159.10,
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140.10, 135.12, 129.03, 128.96, 128.50, 128.38,3B28126.10, 126.01, 62.944,
33.70, 30.92, 23.34, 10.30. IR (KBr/ cmi): 1627 (C=N), 1432 (Ar—H), 689 (C-H).
MALDI-TOF-MS (CHsOH) m/z: [M + CHOH + NaJ, 1187.65; found, 1186.7.
Elemental analyses calcd (%) foy/B3CloN4O4CH,Cl,: C, 76.91; H, 7.21; N, 4.66.

Found: C, 76.83; H, 7.12; N, 4.57.

5,11,17,23-Tetra-N-thienylmethyl-methanimine)-25,26,27,28-tetrapropoy-
calix[4]arene (calix-thienylmethyl-imine)
5,11,17,23-Tetraformyl-25,26,27,28-tetrapropoxyddliarene (195 mg, 0.27 mmol)
was added to a solution of 2-(2-Thienyl)ethylam{@®®& mg, 0.95 mmol) in anhydrous
toluene (30.0 mL). The mixture was refluxed undeaegon atmosphere for 24 h. The
light-yellow solution was cooled and concentratetler vacuum, and the crude
residue was crystallized from GEH affording the target compound (Yield: 235 mg,
81 %) as a white crystal, which was used withouhtr purification in the next step.
m.p. 230240 °C.*H NMR (400 MHz, CDCJ, 298 K):5 = 7.89 (s, 4H, HC=N), 7.28
(d, 4H,J = 8.2 Hz, thienyl-H), 6.99 (m, 4H, J = 8.4 Hz,dhyl-H), 6.90 (d, 4H,) =
8.2 Hz, thienyl-H), 7.19 (s, 8H, AH), 4.77 (s, 8H, thienyl-CHN), 4.46, 3.26 (d, 4H,
J = 135 Hz, A:CH,Ar), 3.91 (s, 8H, AfO-CH,), 1.95 (y-sext, 8H,
CHsCH,CH,0-Ar), 1.08 (t, 12H,J = 7.4 Hz, CHsCH,CH,O-Ar). *C NMR
(100 MHz, CDC4, 298 K, ppm):6 162.28, 159.18, 142.96, 135.16, 130.22, 128.65,
126.80, 124.34, 124.23, 59.13, 30.84, 23.28, 10RZIKBr, v / cmi®): 1619(C=N),

1438 (ArH), 1304 (C=S), 689(C—H). MALDI-TOF-MS (G®H) m/z: [M +HT,
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calced for G4Hs7N4O4S;", 1085.51; found, 1085.4. Elemental analyses céeyfor

CeaH72N406S42H,0: C, 68.54; H, 6.47; N, 5.00. Found: C, 69.056H,7; N, 5.08.

5,11,17,23-Tetra-N-phenylmethyl-N-methyleneamine)-25,26,27,28-tetrapropoxy-
calix[4]arene (calix-phenylmethyl-amine)

An excess of  solid NaBH (576.0 mg)  was added to
5,11,17,23-tetraN-(phenylmethyl)-methanimine)-25,26,27,28-tetraproymalix[4]-
arene (180 mg) in C¥DH in a nitrogen atmosphere at -5 °C and stirredfb. The
mixture was then refluxed at 85 °C overnight andpevated to dryness, neutralized
with aqueous 2 M HCI (30 mL) and extracted with .CH, (3 x 40 mL). The
organic layer was separated, washed wit® H2 x 15 mL), dried over anhydrous
NaSQO,, and the filtrate was evaporated to give a yeltwlv Concentrated aqueous
HCI solution (36%, 12 mol/l) was added to obtairted target compound (Yield:
189 mg, 83 %) as a white solid. m.p. 2230 °C.*H NMR (400 MHz, DMSQds,
298 K):8 = 9.61 (s, 8H, HGHN-C), 7.47 (s, 8HAr-CH,N), 7.37 (d, 8H,J = 7.2 Hz,
Ar-CH,N), 7.10 (s, 8HAr—-CH,N), 4.35 (d, 8HJ = 12.8 Hz, ArCH,-Ar), 3.19 (d,

8H, J = 12.8 Hz, ArCHx>-Ar), 3.99 (s, 8H, A¥xCH>-N), 3.79 (t, 8H,J

7.6 Hz,

CHsCH,CH;0Ar), 1.95 (y-sext, 8H, CHCH,CH;0Ar), 0.99 (t, 12H,J = 7.4 Hz,
CHsCH,CH;0). *°C NMR (100 MHz, CDGJ, 298 K, ppm)3 156.19, 134.73, 131.12,
130.48, 129.15, 128.92, 126.25, 51.32, 49.61, 3@3%1, 10.16. IR (KB / cni’):
3413 (N-H), 1652 (Ar-H), 1467 (C-N), 705(C—H). B88 m/z: [M + CHOH + H[’,

calcd for GaHesN4OsCly", 1248.36; found, 1249.48. Elemental analyses q&gdor
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C73H93N405C|3+, 1105.92; found, 1105.43. Calc. fOI?ngGC|4N408'4Hzo: C, 67.17;

H, 7.52; N, 4.35. Found: C, 66.97; H, 7.55; N, 4.27

5,11,17,23-Tetra-N-phenylethyl-N-methyleneamine)-25,26,27,28-tetrapropoxy-
calix[4]arene (calix-phenylethyl-amine)

A method as described previously for 5,11,17,26x@4-phenylmethyIN-
methyleneamine)-25,26,27,28-tetrapropoxycalix[4}arevas employed to produce
the target compound (Yield: 270 mg, 75 %) as a avbilid. mp. 235237 °C 'H
NMR (400 MHz, DMSQds, 298 K): & = 9.43 (s, 8H, HGHN=C), 7.23 (m, 24H,
Ar-CH;N), 4.38 (d, 4H,J = 12.8 Hz, ArCHx-Ar), 3.97 (s, 8H,J = 12.2 Hz,
Ar-CH,-N), 3.84 (s, 8H, CHCH,CH,0Ar), 3.23 (t, 4H,J = 12.8 Hz, AtCH>-Ar),
3.11 (s, 16H, AfCH>-N), 1.90 (y-sext, 8H, CHCH,CH,OAr), 0.99 (t, 12H,J =
7.4 Hz, CHsCH,CH,OAr). 3C NMR (100 MHz, CDGJ, 298 K, ppm):5 156.35,
136.77, 134.81, 131.78, 128.70, 128.56, 126.68,068261.07, 49.90, 32.14, 30.60,
23.20, 10.20. IR (KBry / cnid): 3423 (N-H), 1616 (Ar—H), 1456 (C—N), 752 (C—H).
ESI-MS m/z: [M +HJ, calcd for GeHosN4O4Cls', 1269.63; found, 1270.31,
[M+CH3OH+H]", calcd for G7H101N4OsCls", 1304.46; found, 1304.38. Elemental
analyses calcd (%) for#&H100CI4sN4Os2H,0: C, 69.82; H, 7.71; N, 4.29. Found: C,

69.85; H, 7.65; N, 4.28.

5,11,17,23-Tetra-N-thienylmethyl-N-methyleneamine)-25,26,27,28-tetra-

propoxycalix[4]arene (calix-thienylmethyl-amine)
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A method as described previously for 5,11,17,26x@4-phenylmethyIN-
methyleneamine)-25,26,27,28-tetrapropoxycalix[4}arevas employed to produce
the target compund (Yield: 230 mg, 85 %) as a wéiled. mp. 235237 °C 'H NMR
(400 MHz, DMSQds, 298 K):5 = 9.87 (s, 8H, HGHN=C), 7.61 (d, 8H,) = 8.4 Hz,
thienyl-H), 7.27 (d, 8H,J = 8.4 Hz, thienyl-H), 7.04 (d, 8H], = 8.4 Hz, thienyl-H),
7.05 (s, 8H, ArH), 4.38, 3.23 (d, 4HJ = 12.8 Hz, ArCH>-Ar), 4.24 (s, 8H,
thieny-CH,-N), 3.81 (s, 8H, ChCH,CH,OAr), 3.47 (s, 8H, AfxCH>N), 1.95
(y-sext, 8H, CHCH,CH,OAr), 1.08 (t, 12HJ = 7.4 Hz,CH3;CH,CH,0). *C NMR
(100 MHz, CDC4, 298 K, ppm):é 207.1, 156.22, 134.81, 131.81, 131.26, 127.93,
127.55, 126.10, 49.16, 45.15, 30.93, 30.44, 2310715. IR (KBr,v / Cm‘l): 3394
(N-H), 1633 (Ar—H), 1467 (C-N), 752 (C—-H). ESI-MS/zm[M+K*]*, calcd for
CeaHsiN404S4ClK™, 1276.35; found, 1276.39. Elemental analyses c#léyl for
CoeHs4ClsN4O4S2CH,Cly: C, 56.25; H, 6.01; N, 3.98. Found: C, 56.53; HD26 N,

4.01.

The general synthesis of tetra-(dithiocarbamato)-226,27,28-tetrapropoxy-
calix[4]arene ligands K,L" (n = 1-3).

KOH (1 mmol) and C&(1 mmol) were added to a solution of respectiveiamino
calix[4]arene (0.25 mmol) in G¥DH (2 mL). The mixture was stirred at room
temperature for 4 h, after which a yellow preci@tatarted to form. The yellow solid
was filtered off, washed with diethyl ether (10 nard dried under vacuum. The light

yellow products were used for further experimenthout any purification.
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Figure S1.'H NMR spectrum of calix-phenylmethyl-imirie CDCk at 298 K.
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Figure S2.°C NMR spectrum of calix-phenylmethyl-imine in CR@k 298 K.
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Figure S3.MALDI-TOF-MS spectrum of calix-phenylmethyl-imirie CH;OH.
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Figure S4.'H NMR spectrum of calix-phenylethyl-imirie CDCk at 298 K.
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Figure S5.°C NMR spectrum of calix-phenylethyl-imine in CQGit 298 K.
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Figure S6.MALDI-TOF-MS spectrum of calix-phenylethyl-imina ICH;OH.
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Figure S7.*H NMR spectrum of calix-thienylmethyl-imiria DMSO-ds at 298 K.
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Figure S8.1°C NMR spectrum of calix-thienylmethyl-imine in CDClt 298 K.
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Figure S9.MALDI-TOF-MS spectrum of calix-thienylmethyl-imine CH;OH.

© Mmoo Ul o W ST W ST w o o
o O N @~ O@QTOAM WM w @ o
o [~ s [~ O A M Aa AN b | o
o e G R e o o o @
o [ S Y e R R N — - o
\ N/ N Voo

b

T T T T T T T
1 ppm
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Figure S11.2*C NMR spectrum of calix-phenylmethyl-amiireDMSO-ds at 298 K.
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Figure S12.ESI-MS spectrum of calix-phenylmethyl-amimeCH;OH at 298 K.
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Figure S13'H NMR spectrum of calix-phenylethyl-amiire DMSO-ds at 298 K.
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Figure S14.2°C NMR spectrum of calix-phenylethyl-amiireDMSO-ds at 298 K.
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Figure S16.*H NMR spectrum of calix-thienylmethyl-amine in DMS#Q at 298 K.
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Figure S17.2C NMR spectrum of calix-thienylmethyl-amine in DMS#at 298 K.
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Figure S22.*H NMR spectrum of KL? in DMSO-dsat 298 K.
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Figure $23.2°C NMR spectrum of KL in DMSO-ds at 298 K.
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Figure S31.'H NMR spectra of compleg at different concentrations in CDO{a,
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Figure S32.Variable-temperaturéH NMR spectra of compleg in CDCly/ds-DMSO
(2:2, viv) (Bottom to top: 298 K, 323 K and 353 (500 MHz).
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Figure S35.2°C NMR spectrum of compleXin CDCl at 298 K.
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Figure S36.'H NMR spectra of compleg at different concentrations in CDO{a,
2.41 mM; b,1.21 mM; ¢, 0.63 mM; d, 0.23 mM) at 298 K.
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Figure S38.MALDI-TOF-MS spectrum of complef in CHCk at 298 K.
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Figure S43.Variable-temperaturtH NMR spectra of comple8 in CDCl/ds-DMSO
(1:2, v/v) (Bottom to top: 298 K, 323 K and 353 (6§00 MHz).
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Figure S44.MALDI-TOF-MS spectrum of comple® in CHCk at 298 K, m/z = 4361,
[Augl+H']"; 4164, [AuL,+2H']"; 3965, [AuL+3H]".
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S3.X-Ray crystallography of complexds3

X-Ray diffraction data of the crystals of complelx3 were collected using
synchrotron radiatiori(= 0.80010 A) via the 3W1A in the IHEP with the apgal of
the Beijing Synchrotron Research Radiation Faci{BSRF). The diffraction data
reduction and integration were performed by the B8Q0 software. Positions of the
Au atoms and most of the non-hydrogen atoms wearadaising the direct methods
program in the Bruker SHELXTL software packdgeAll hydrogen atoms were
placed in calculated positions in the final struetwefinement. Crystal structure
refinement data are given in Table S1. The selegésunetric parameters are shown
in Tables S2-S4.

Table S1 Crystal structure determination data for compleX

Complex 1 2 3
Cs04H320AU1s N16 O16 S32 CigoHi76AUg Ng OgSi6 Ca77 Hags AU Clz Nig O16 Sug

Formula

Fw 8631.14 4427.78 8893.97

Temperature 120 120 120

(K)

Cryst syst Orthorhombic Monoclinic Triclinic

Space group Aba2 (No: 41) PZn (No: 14) P1

a () 36.0360 (10) 26.510(2) 21.957(4)

b (A) 21.7320(10) 39.7900(10) 27.821(6)

c (A) 41.308 (3) 39.011(3) 28.369(6)

o () 90 90 75.91(3)

B (°) 90 105.588(3) 72.76(3)

v ) 90 90 76.36(3)

Vv (As) 32350 (3) 39637(4) 15800.6

7 4 8 2

pcalcd (grﬁ3) 1.772(1) 1.484 1.869

Total no.of data 40114 147982 22161

No. of unique 21888 73534 33075

data

No. of 1702 3605 3318

parameters

refined

R; 0.0427 0.0645 0.1103

[1>2sigma(l)]

WR, 0.0958 0.1623 0.3201
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Table S2 Selected bond distances (A) for

complex

Bond Dist. (A)

Bond Dist. (A)
Aul-Au2 2.7771
Aul-S1 2.316(3)
Aul-S9 2.334(3)
Au2-S2 2.365(3)
Au2-S10 2.295(3)
Au3-Au4 2.799(6)
Au3-S3 2.299(3)
Au3-S11 2.299(3)
Au4-S4 2.309(3)
Au4-S12 2.307(3)
Au4-Auda 2.997(6)

Au5-Au6
Au5-S5
Au5-S13
Au6-Au7
Au6-S6
Au6-S14
Au7-Au8
Au7-S7
Au7-S15
Au8-S8
Au8-S16

2.767(7)
2.315(3)
2.404(3)
2.907(7)
2.264(3)
2.253(3)
2.763(6)
2.287(3)
2.302(3)
2.309(3)
2.316(3)

S32




Table S3 Selected bond distances (A) for complex

Bond Dist. (A)

Bond Dist. (A)

Aul-Au2
Aul-S1
Aul-S9
Au2-S2
Au2-S10
Au2-Au3
Au3-S3
Au3-S11
Au3-Au4
Au4-S4
Au4-S12
Au5-Aub
Au5-S5
Au5-S13
Au6-Au7
Au6-S6
Au6-S14
Au7-Au8
Au7-S7
Au7-S15
Au8-S8

2.7733(4)
2.2917(2)
2.2654(17)
2.2933(18)
2.2934(18)
3.1007(5)
2.2497(17)
2.2859(17)
2.7743(4)
2.2604(17)
2.2795(17)
2.7644(4)
2.2487(17)
2.2558(16)
2.9813(4)
2.2849(18)
2.3074(18)
2.7631(4)
2.3131(18)
2.2900(19)
2.2932(18)

Au8-S16
Au9-Aull
Aul0-S26
Aul0-S18
AulO-Aull
Aull-S27
Aull-S19
Aull-Aul?2
Aul2-S20
Aul2-S28
Aul3-S21
Aul3-S29
Aul3-Aul4d
Aul4-S30
Aul4-S22
Aul4-Aulb
Aul5-S23
Aul5-S31
Aul5-Aul6
Aul6-S24
Aul6-S32

2.2579(19)
2.7818(4)

2.2725(17)
2.3009(17)
3.0778(5)

2.2623(16)
2.2739(16)
2.7789(5)

2.2793(18)
2.3112(17)
2.2579(17)
2.2979(16)
2.7651(4)

2.2817(17)
2.3018(16)
2.9702(4)

2.3053(19)
2.3123(18)
2.7530(4)

2.2835(17)
2.2886(18)
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Table S4 Selected bond distances (A) for compBex

Bond Dist. (A)

Bond Dist. (A)

Aul-Au2

Aul-S1(1)
Aul-S8(2)
Aul-Aul6
Au2-Au3

Au2-S2(1)
Au2-S7(2)
Au3-Au4

Au3-S3(1)
Au3-S6(2)
Au4-S4(1)
Au4-S5(2)
Au4-Aul?2
Au5-Aub

Au5-S5(1)
Au5-S1(2)
Au6-Au7

Au6-S6(1)
Au6-S2(2)
Au7-Au8

Au7-S7(1)
Au7-S3(2)
Au8-Au9

Au8-S8(1)

2.802(2)
2.31(1)

2.32(1)

3.076(2)
2.956(2)
2.29(1)

2.27(1)

2.801(2)
2.28(1)

2.27(1)

2.281(8)
2.315(8)
3.203(2)
2.776(3)
2.289(9)
2.289(9)
2.960(2)
2.297(8)
2.32(1)

2.788(2)
2.298(9)
2.292(8)
2.971(2)
2.305(8)

Au8-S4(2)

Au9-AulO

Au9-S1(3)

Au9-S1(4)

AulO-Aull
Aul0-S2(3)
Aul0-S2(4)
Aull-Aul?2
Aull-S3(3)
Aull-S3(4)
Aul2-S4(3)
Aul2-S4(4)
Aul2-Au4

Aul3-Aul4d
Aul3-S8(3)
Aul3-S8(4)
Aul4-Aulb
Aul4-S7(3)
Aul4-S7(4)
Aul5-Aul6
Aul5-S6(3)
Aul5-S6(4)
Aul6-S5(3)
Aul6-S5(4)
Aul6-Aul

2.308(8)
2.789(2)
2.306(7)
2.313(8)
2.956(2)
2.296(9)
2.294(9)
2.781(2)
2.307(9)
2.284(9)
2.29(1)

2.29(1)

3.203(2)
2.808(2)
2.302(7)
2.295(7)
2.973(2)
2.273(9)
2.285(8)
2.808(2)
2.29(1)

2.31(1)

2.32(1)

2.317(9)
3.076(2)
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S4.Photophysical data and excitation spectra of cergsl-3

Table S5 Emission data for complex&s3

Complex Medium (T/K)  Emissionl/ nm @o/us) D r?
um
1 CH,Cl,(298) 559 (1.04) 2.75 x 10°
Solid (298) 614 (4.52)
Solid (77) 624 (6.32)
Glass (77) 537 (3.35)
2 CH.CI»(298) 561 (1.76) 5.72 x 103
Solid (298) non-emissive
Solid (77) 544 (5.58)
Glass (77) 518 (2.62)
3 CH.CI»(298) 567 (1.23) 3.75 x 103
Solid (298) non-emissive
Solid (77) 644 (6.78)
Glass (77) 531 (2.12)

#Luminescence quantum yield, measured at room teahperusing quinine sulfate in
1.0 N HSQ, as reference

A B
251
1.54
S 20 .
8 3
& 1.0 S 157 ol
£ 2
]
.Z 777:6”” — 00 0 f 10
45 5 55 c "
< 0.54 Wavelength / nm o l’./'”
a
00—, . . D) —
300 400 500 0O 1 2 3 4 5 6 7
Wavelength / nm Concentration x 103/ mol dm-3

Figure S45.(A) UV-Vis absorption spectrum of compl&in dichloromethane. Inset:
UV-Vis absorption spectral changes ®fin dichloromethane as the concentration
increases from 2.52 x 10to 6.78 x 10° M. The apparent absorbance values have
been corrected to a 1-cm path-length equivalemeA (plot of absorbance at 450 nm
as a function of concentration for compl@xExperimental §) and theoretical-{) fit

to Beer's law.
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Figure S46.The dimerization plot for a monomer-dimer equililon for complexi.
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Figure S47.The dimerization plot for a monomer-dimer equililon for complex3.
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Figure S48.A plot of absorbance at 400 nm as a function afceatration for (A)
complex1 increases from 4.45x1Dto 1.03x10° M; (B) complex2 increases from

1.83x10° to 1.03x10° M; (C) complex3 increases from 1.77x10to 8.96x10* M.
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Figure S49.Excitation spectra of complexds3 monitored at 700 nm, 600 nm and
710 nm, respectively.
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S5.Host-guest interaction driven luminescent chemasgrfsr silver ions and
photo-switchable behavior within supramolecularesag

A Complex 1 B Complex 2
i 3 Complex 2 with Ag

= gol;i)lex 1 with Ag > b Nil g
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Figure S50.Reversible photo-switching of emission spectranges upon titration
with Ag" and T (tetraethylammonium iodide) of (A) compldxand (B) complex,
both measured in G&€l,-CH3CN (20:1 v/v) solution Xex = 430 nm). Reversible
emission changes of the complex as photo-switckamgors from single cage to cage
with silver ions recycled using tetraethylammoniiodide for (C)1 at 655 nm, and
(D) 2at 660 nm.
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Figure S51 Emission intensity change$ complexl (2 x 10° mol/L) in the presence
of various metal ions (10 equiv.) (M= zr?*, Cf*, HF, F€*, Ni**, C&*, PF*and
Mn?*; Aen= 550 NmM,ke= 430 nm) and competitive binding with metal iongdn
titration with 10 equiv mixed solution of AgN@nd metal ion with a Ag: M™ ratio
of 1:1, both measured in CHETH;CN (20:1 v/v) solution Xenr= 620 nmM k= 430

nm)).
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Figure S52 Emission intensity change$ complex2 (2 x 10° mol/L) in the presence
of various metal ions (10 equiv.) (M= zr*, Cf*, HF, F€*, Ni**, C&*, PF*and
Mn?*; Aen= 554 NM,ke= 430 nm) and competitive binding with metal iongdn
titration with 10 equiv mixed solution of AgN@nd metal ion with a Ag: M™ ratio
of 1:1, both measured in CHETCH;CN (20:1 v/v) solution Xenr= 620 nmM k= 430
nm)).
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Figure S53.Emission spectral changes of compBfAu gl o}y titrated with AgPk
(from 0-2 equiv) in CHGFCH3CN (20:1 v/v) solution with 1 mMBUsN(PFs) (Aex=
430 nm).
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Figure S54.Reversible photo-switching of emission spectranges upon titration
with Ag" and T (tetraethylammonium iodide) of comple8 measured in
CH.CI>-CH3CN (20:1 v/v) solution ¥ex = 430 nm). Reversible emission changes of
the complex as photo-switching sensors between lexB@mnd3-Ag” at 630 nm.
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Figure S55.Emission intensity changes of comp@x2x10° mol/L) in the presence
of various metal ions (10 equiv.) (M= zr*, Cf*, HF*, F€*, Ni**, C&*, PF*and
Mn?*; Aen= 550 NmM,ke= 430 nm) and competitive binding with metal iongdn
titration with 10 equiv mixed solution of AgN@nd metal ion with a Ag: M™ ratio
of 1:1, both measured in CHETCH;CN (20:1 v/v) solution Xen= 630 NnmM k= 430
nm)).
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Figure S56."H NMR spectra of complex titrated with AgPE (0-6 equiv. in CBCN
solution) in CDC4-CDsCN (10:1 v/v) at 298 K.
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Flgure S57. 1H NMR spectra of compIeX tltrated Wlth AgPE (O -2 equiv. in CRCN
solution) in CDC4-CDsCN (20:1 v/v) at 298 K.
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Figure S58."H NMR spectra of compleR titrated with AgPE (0-8 equiv. in CBCN
solution) in CDC4-CDsCN (20:1 v/v) at 298 K.
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Figure S59.'H NMR spectra of compleR titrated with AgPE (0-4 equiv. in CBCN
solution) in CDC4-CDsCN (20:1 v/v) at 298 K.
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Figure S60.'"H NMR spectrum of comple2sAgOTf in CDCkL-CDsCN (50:1 v/v) at
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Figure S61.'H-'H COSY NMR spectrum of the compl@Ag* in CDClL-CDsCN
(50:1 v/v) at 298 K.
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