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S1. EXPERIMENTAL
S1.1 GENERAL

All chemicals and solvents purchased from Energy Chemical, except otherwise described, were
used without further purification. THF used in anhydrous syntheses was further refluxed over
metallic sodium in the presence of benzophenone until a persistent blue color was obtained and
then it was distilled under nitrogen. '"H NMR and *C NMR spectra were recorded using Ascend
I1I-500 in CDCIl; with TMS. Absorption spectra were recorded on a Thermo Evolution 300
spectrophotometer. CD spectrometry was conducted using JASCO J-810 Circular Dichroism
Chiroptical Spectrometer. Steady state fluorescence measurements were conducted using a
HITACHI F-4500 spectrofluorometer. HRMS (high-resolution MS) was recorded on Bruker
Impact II. 4-(1,2,2-Triphenylvinyl)benzoic acid (TPE-CO,H) 5 was prepared according to

literature procedures.

S1.2 SYNTHESIS

TPECOOH, 5: The compound was synthesized according to the synthetic route shown in
Scheme S1. Typical procedures for its synthesis are shown as follows. To a solution of
diphenylmethane, 2 (2.02 g, 12 mmol) in dry tetrahyrofuran (50 mL) was added 6.25 mL of a 1.6
M solution of n-butyllithium in hexane (10 mmol) at -78 °C under an nitrogen atmosphere. The
resulting orange-red solution was stirred for 30 min at that temperature, to this solution was added
4-bromobenzophenone, 3 (2.35 g; 9 mmol). Afterwards, the reaction mixture was allowed to
warm to room temperature and stirred for another 6 h. The reaction was quenched with the
addition of an aqueous solution of ammonium chloride. The organic layer was then extracted with
dichloromethane (3 x 50 mL). The organic layers were combined, washed with saturated brine
solution and dried over anhydrous magnesium sulphate. After solvent evaporation, the resulting
crude alcohol (containing excess diphenylmethane) was subjected to acid-catalyzed dehydration
without further purification. The crude alcohol was dissolved in about 80 mL of toluene in a 100
mL Schlenk flask fitted with a Dean-Stark trap. A catalytic amount of p-toluenesulfonic acid (342
mg; 1.8 mmol) was added and the mixture was refluxed for 3-4 h. After the reaction mixture was
cooled to room temperature, the toluene layer was washed with 10% aqueous NaHCO3 solution (2
x 25 mL) and dried over anhydrous magnesium sulfate. Evaporation of the solvent under reduced
pressure afforded the crude tetraphenylethene derivative, which was further purified by silica gel
column chromatography using hexane as eluent, 4. To a solution of 4 (1.6 g; 3.89 mmol) in 30 mL
dry THF was added dropwise 2.9 mL (4.64 mmol) of n-butyllithium (1.6 M in n-hexane) at -78 °C
under stirring. The reaction mixture was stirred for 2 h to get a dark brown solution. To the
obtained solution was then added dry ice pieces in small portions under nitrogen. The solution was

allowed to warm to room temperature and stir for additional 12 h. The solvent was evaporated
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under reduced pressure. The crude product was purified on a silica-gel column using
dichloromethane/methanol mixture (90/10 v/v) as eluent 5 (0.9 g, 62% yield).

TPECysOEt, 1: To a solution of L/D-cysteine ethyl ester (2 mmol), 1-hydroxybenzotriazole (2
mmol) and triethylamine (2 mmol) in CH,Cl, (10 mL) was added the corresponding 5 (2 mmol).
The mixture was stirred at 0 °C for 20 min, and then dicyclohexylcarbodiimide (2 mmol) was
added and stirred at room temperature for 4 h. After filtration and solvent evaporation, the crude
product was purified by silica gel column chromatography and light yellow powder of L/p-1 was
obtained (0.5 g, 67% yield).

PhCysOEt, L-2: To a solution of L/pD-cysteine ethyl ester (2 mmol), 1-hydroxybenzotriazole (2
mmol) and triethylamine (2 mmol) in CH,Cl, (10 mL) was added the corresponding benzoic acid
(2 mmol). The mixture was stirred at 0 °C for 20 min, and then dicyclohexylcarbodiimide (2
mmol) was added and stirred at room temperature for 4 h. After filtration and solvent evaporation,
the crude product was purified by silica gel column chromatography and light yellow powder of
L/D-1 was obtained (56% yield).

p-1: 'TH NMR (500 MHz, CDCl3) é/ppm 8.89 (d, J = 7.7 Hz, 1H), 7.67 (d, J = 8.3 Hz, 1H),
7.60 (d, J=8.2 Hz, 1H), 7.08 (m, 17H), 4.55 (dd, J = 13.6, 8.2 Hz, 1H), 4.12 (dd, J = 14.0, 6.9 Hz,
2H), 3.63 (dd, J=13.6, 4.9 Hz, 2H), 1.28 (d, /= 11.9 Hz, 1H), 1.24 (m, 3H); 3C NMR (126 MHz,
CDCly) o/ppm 170.19, 166.77, 147.92, 143.23, 143.11, 142.32, 139.73, 131.59, 131.25, 131.22, 131.14,
127.90, 127.81, 127.68, 126.87, 126.70, 126.59, 62.16, 53.88, 26.99, 14.22; HRMS (ESI): calcd for
[C32H29NO5S]: 506.1784, found: 506.1729.

L-1: '"H NMR (500 MHz, CDCl;) é/ppm 8.89 (d, J = 7.7 Hz, 1H), 7.67 (d, J = 8.3 Hz, 1H),
7.60 (d, J= 8.2 Hz, 1H), 7.08 (m, 17H), 4.55 (dd, J = 13.6, 8.2 Hz, 1H), 4.12 (dd, /= 14.0, 6.9 Hz,
2H), 3.63 (dd, J=13.6, 4.9 Hz, 2H), 1.28 (d, /= 11.9 Hz, 1H), 1.24 (m, 3H); 3C NMR (126 MHz,
CDCly) o/ppm 170.19, 166.73, 147.89, 143.23, 143.10, 142.31, 139.73, 131.58, 131.25, 131.24,
131.21, 131.16, 127.90, 127.80, 127.67, 126.86, 126.69, 126.58, 62.14, 53.87, 26.98, 14.21;
HRMS (ESI): calcd for [C5,H29NO5S]: 506.1729, found: 506.1729.

L-2: "TH NMR (500 MHz, CDCl;) : 8(ppm) 7.84 (dd, J = 5.2, 3.4 Hz, 2H), 7.55 — 7.51 (m,
1H), 7.45 (dd, J = 10.4, 4.7 Hz, 2H), 7.12 (d, J = 6.3 Hz, 1H), 5.06 (dt, J = 7.7, 4.1 Hz, 1H), 4.29
(dd, J=9.1, 7.1 Hz, 2H), 3.15 (ddd, J = 11.5, 9.0, 4.1 Hz, 2H), 1.41 (t, J=9.0 Hz, 1H), 1.33 (t,J =
7.1 Hz, 3H); 3C NMR (126 MHz, CDCl3): 8(ppm) 170.2, 167.0, 133.6, 132.0, 128.7, 127.2,
62.2, 54.0, 27.0, 14.2; HRMS(ESI") [M+Na]*: caled for C;;H;sNO3SNa 276.0665, found

276.0667.
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Scheme S1 Syntheses of 1/p-1.
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S2. ADDITIONAL DATA

S2.1 Spectral studies
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Figure S1 Job plot for the interaction of Ag™ with L-1 in ethanol using CD signal at 290 nm.
Total concentration of [L-1] and [Ag"] was 20 uM.
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Figure S2 (a) Absorption spectra of L-1 in EtOH in the presence of Ag® and (b) plots of
absorbance at 290 nm against concentration of [Ag*]. [L-1] =20 uM.
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Figure S3 (a) Absorption spectra of L-1 in EtOH in the presence of Ag® and (b) plots of
absorbance at 290 nm against concentration of [Ag*]. [L-1] =15 uM.
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Figure S4 (a) Absorption spectra of L-1 in EtOH in the presence of Ag® and (b) plots of
absorbance at 290 nm against concentration of [Ag*]. [L-1] =5 pM.
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Figure S5 Plots of absorbance at 290 nm of -1 at varying concentration as a function of [Ag*].
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Figure S6 Absorption spectra of L-2 in EtOH in the presence of Ag" of increasing concentration.

[Ag"]=0-75 uM and [L-2] = 25 pM.
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Figure S7 Hydrodynamic diameters of L-1 in the absence or presence of Ag* in EtOH. [L-1] =

[Agt] =5 uM.
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Figure S8 Hydrodynamic diameters of L-1 in the absence or presence of Ag* in EtOH. [L-1] =
[Ag"] =10 pM.
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Figure S9 Hydrodynamic diameters of L-1 in the absence or presence of Ag* in EtOH. [L-1] =
[Ag"] =15 uM.
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Figure S10 Hydrodynamic diameters of L-1 in the absence or presence of Ag" in EtOH. [L-1] =
[Ag"] =20 uM.
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Figure S11 Average hydrodynamic diameters of L-1 (a) in the presence of Ag* in EtOH and (b) in

EtOH containing increasing volume fraction of water. [L-1] = 20 pM.
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Figure S12 Traces of '"H NMR titration of L-1 by Ag" in CD;0D in the regions of resonance of -
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SH (a), -CH; (b) and -phenyl (c). The fact that the signals of the aromatic protons become well-

resolved upon titration (c) indicates the formation of ordered structures. [L-1] = 100 uM.
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Figure S13 Fluorescence spectra of L-1 in EtOH in the presence of Ag® (a) and plot of
fluorescence intensity at 465 nm against [Ag*] (b). [L-1] = 20 uM, [Ag"] =0 - 60 uM. Ak = 325

nm.
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Figure S14 Fluorescence spectra of L-1 in EtOH in the presence of Ag* (a) and plot of intensity at
465 nm against [Ag"] (b). [L-1] =15 uM, [Ag"] =0 - 45 uM. A, = 325 nm.
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Figure S15 Fluorescence spectra of L-1 in EtOH in the presence of Ag* (a) and plot of intensity at

465 nm against [Ag"] (b). [L-1] =5uM, [Ag"] =0 - 15 puM. Agx = 325 nm.
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Figure S16 Plots of fluorescence intensity at 465 nm of L-1 at different concentration in EtOH

versus concentration of Ag™.
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Figure S17 (a) Fluorescence spectra of L-1 in binary solvents of EtOH and H,O of different

composition and (b) plots of fluorescence intensity at 465 nm against water volume fraction. [L-1]

=10 MM, VHZO + VEtOH =2 mL, /lEx =325 nm.
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Figure S18 Absorption and CD spectra of b/L-1 in EtOH (a) in the presence of Ag* and (b) with
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increasing H,O volume fraction. [1] = 10 pM, [Ag™] =10 uM.
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Figure S19 Absorption (c, L-) and CD (a, p-; b, L-) spectra of 1 in EtOH in the presence of Ag* of

increasing concentration. [1] =20 uM.
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Figure S20 Absorption (c, L-) and CD (a, p-; b, L-) spectra of 1 in EtOH in the presence of Ag* of

increasing concentration. [1] =5 pM.
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Figure S21 Plots of CD signal at 285 nm of p-1 at different concentration as a function of Ag* in

EtOH.
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Figure S22 SEMs of the coordination polymers of L-1-Ag* in EtOH (a) and aggregates of L-1 in

water (b). [1]=10 uM, [Ag*] = 10 uM.
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Figure S23 Fluorescence lifetime of L-1 in EtOH as a function of the concentration of Ag* (a) and

volume fraction of water (b). [L-1] = 10 uM; Agx = 339 nm, Ag, = 465 nm.

Table S1 Quantum yields of L-1 in EtOH containing increasing volume fraction of water ¢

Vi20/ (V20T VEon) 0 0.2 0.4 0.5 0.6 0.8 1.0

D/ % 0.01 0.03 0.12 0.15 20.6 32.16 5242

@ [L-1] =10 uM; Agx = 325 nm, Agy, = 465 nm.

Table S2 Quantum yields of L-1 in EtOH containing Ag* of different concentration ¢

[Ag]/puM | 0 2 4 6 8 10 [12 |14 |16 |18 |20 |22 |24

D/ % 0.01 | 004 | 035 [ 058 [ 074 | 1.84 | 153 | 145 (122 (117 | 1.13 | 1.12 | 1.11

a[L-1] = 10 pM; Apx = 325 nm, Agm = 465 nm.
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Equation y=a+ b*x
| Adj. R-Squ 0.85709

9 . Value Standard Er
B Intercep 5.057 0.1795 O
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Figure S24 Plots of reciprocal polarization (1/P) of L-1 in EtOH in the presence of 0 - 2 eq Ag"
versus calculated parameter 1/P’. P is the measured polarization. 1/P' was calculated from RTt/1V
defined in Perrin equation, in which R is gas constant, T is absolute temperature, 7 is lifetime, 1 is
solution viscosity, and V is volume calculated by the diameter data from DLS measurements. [L-1]
=10 uM; Agx = 325 nm, Agy, = 465 nm.

7
Equation y=a+b*x
|l |Adj. R-Square ~ 0.97625 O
Value Standard Error
6 | B Intercept 2.64182 0.18299
B Slope 0.28875 0.0259
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Figure S25 Plots of reciprocal of polarization (1/P) of L-1 in EtOH-H,0O mixtures of varying water
volume fraction against 1/P’. P is the measured polarization. 1/P’ was calculated from RTt/1V
defined in Perrin equation, in which R is gas constant, T is absolute temperature, t is lifetime, 1 is

solution viscosity, and V is volume calculated by the diameter data from DLS measurements. Agy

=325 nm, Ag, = 465 nm.
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Figure S26 CD spectra and plots of CD signal of 1 against ee in ethanol in the presence of 1 eq
Ag* (a, and b for CD signal at 285 nm) and in 9:1 (v/v) H,O-EtOH (c, and d for CD signal at 316

nm). [L-1] + [D-1] =10 uM, [Ag"] =10 uM.
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S2.1 'H and 3C NMR spectra of L- and p-1
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Figure S25 'H NMR of p-1 (500 MHz, CDCl;)
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Figure S26 '3C NMR of p-1 (126MHz, CDCl3)
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Figure S27 "H NMR of L-1 (500 MHz, CDCl)
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