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1. Experimental Procedures 

 

Chemicals and Materials 

 

2-Phenylethanethiol (PET, 98%), Tetraoctylammonium bromide (ToAB, 98%), Gold (III) 
chloride trihydrate (> 99.9% trace metal basis), L-gluathione (98%, reduced), Acetonitrile 
(> 99.9%, HPLC Plus), Methanol (>99.9%, for HPLC) and Toluene (> 99.9%, HPLC 
Plus) were purchased from Sigma Aldrich. Sodium Sulfate anhydrous powder (Lot 
B31H04) was purchased from J.T. Baker. 

  

Synthesis of Gluthatione-Capped AuNCs  

 
The mixture of glutathione-capped gold nanoclusters (AuNCs) was synthesized 
according to Xie and coworker’s previously reported procedure.1 In summary, using a 
500 mL flask, 0.24 g of Gold (III) chloride trihydrate and 0.28 g of L-glutathione were 
mixed in 300 mL of de-ionized (DI) water at room temperature. The mixture was 
vigorously stirred for two hours until the solution turned from yellow to clear. 
Subsequently, the flask was placed in an oil bath and stirred at 70° C for 24 h. The 
mixture was precipitated by adding acetonitrile and then washed 3 times with a DI water 
and acetonitrile mixture (1:3 v/v ratio) and re-dispersed in DI water.  
 

Phase-Transfer of AuNCs from aqueous to organic media 

 
The AuNCS were transferred from water to toluene by the following procedure. In a 
scintillation vial, 19 mg of ToAB was mixed with 2 mL of methanol (MeOH) and 10 mL 
of toluene. Next, 3 mL of the AuNCs solution was placed in a separatory funnel and 
further diluted with DI water. To that solution, 6 mL of the ToAB/MeOH/Toluene 
mixture was added. The separatory funnel was then stirred for about 2 minutes and 
placed still to allow the organic and aqueous layer to separate (about 15 minutes). 
Following layer separation, the organic layer was collected and treated with anhydrous 
sodium sulfate to further remove any residual water. 
 

Glutathione-Capped AuNCs treated with 2-Phenylethanethiol (PET) 

 
Similar to the phase transfer procedure, 3 mL of the AuNCs solution was placed in a 
separatory funnel and further diluted. Next, 6 mL of a 2.9 mM solution of ToAB in 
methanol/toluene containing 2.5 mM of 2-phenylethanethiol was added to the separatory 
funnel. The funnel was stirred for about two minutes and placed still to allow the organic 
and aqueous layers to separate. The organic layer was isolated and treated with anhydrous 
sodium sulfate. 
 

Absorption and Emission Characterization 

 
Steady-state absorption measurements were carried out using a Cary 50 Bio UV-vis 
spectrophotometer. Emission measurements were recorded using a Horiba Jobin Yvon 
Fluorolog-3 spectrophotometer. All samples were excited at 450 nm and a 470 nm long 
band-pass filter was placed before the detector. Quantum yield of emission calculations 
were determined using Tris (bipyridine) ruthenium (II) chloride as a dye standard. The 
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quantum yields of emission for PET-untreated and PET-treated AuNCs were calculated 
using the equation below. 
 

 
 

Where I is the integrated area of the spectra and η is the refractive index of the 

corresponding solvent.  
 

Nanosecond Laser Flash Photolysis  

 

Nanosecond laser flash photolysis experiments were conducted using an Nd: YAG laser’s 
third harmonic (355 nm). The repetition rate was set at 10 Hz with pulse duration of 10 ns 
(fwhm). For the monitoring beam, a 1000 W Xe lamp (Hanovia) was used. The detector 
consisted of a monochromator (CVI Laser Corporation, Digikrom 240) and 4-stage 
photomultiplier tube (PMT), and the signal was converted from analog to digital with a 1 
GHz Lecroy oscilloscope. 
 

Steady-State Emission Measurements: PET-treated Oxygen Quenching 

 
In a 1x1 cm cuvette, 3 mL of PET-treated of PET- untreated clusters with absorbance in 
the range 0.03- 0.05 were purged for at least 15 minutes with different standard oxygen 
concentrations. The oxygen calibration gases were purchased from GasCo at values of 
18%, 21%, 50%, and 100%. The emission of the PET- treated AuNCs was immediately 
recorded after each purge, see Figure S1. 
 
 

 
Figure S1. Nanosecond laser flash photolysis of PET-treated AuNCs after 355 nm laser 
pulse excitation. Absorption kinetic trace decay monitored at 500 nm after 355 nm laser 
pulse excitation. Sample was purged for at least 15 min with Argon. 
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Figure S2. (A) Nanosecond laser flash photolysis of 100 µM β-Carotene after 355 nm 

laser excitation. (B) Absorption kinetic decay traces of TOAB capped AuNCs without (a) 

and with 100 µM of β-Carotene (b). 
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Figure S3. Emission spectra (λex: 450 nm) of PET- capped AuNCs at different oxygen 

concentrations ranging from 0-1 mM (a-e). 
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Figure S4. (A) Steady-state Stern-Volmer plot of TOAB-capped AuNCs in toluene. (B). 
Steady-state Stern-Volmer plot of PET- capped AuNCs. 
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Figure S5. (A) Absorption decay traces of optically matched Anthracene (a) and TOAB 

capped AuNCs (b) in air saturated toluene solutions with 25 µM of β-Carotene. (B) 

Absorption spectra of oxygen-saturated solution of 100 µM 1,3-Diphenylisobenzofuran 
recorded at 10-minute intervals after 1 h of 470 nm light illumination. (C) Absorption 
spectra of oxygen-saturated solution of AuNCs with 100 µM 1,3-Diphenylisobenzofuran 
recorded at 10-minute intervals while sitting for 1 hour under dark conditions. 
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