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Materials and apparatus

Unless otherwise specified, all chemicals were obtained from commercial suppliers and used 

without further purification. Thin layer chromatography (TLC) was carried out using silica gel 60 F254, 

and column chromatography was conducted over silica gel (200-300 mesh), both of them were obtained 

from Qingdao Ocean Chemicals (Qingdao, China). Water used in all experiments was doubly distilled 

and purified by a Milli-Q system (Millipore, USA). LC-MS analyses were performed using an Agilent 

1100 HPLC/MSD spectrometer. Mass spectra were performed using an LCQ advantage ion trap mass 

spectrometer (Thermo Finnigan). 1H NMR and 13C NMR spectra were recorded on a Bruker DRX-400 

spectrometer using TMS as an internal standard. All chemical shifts are reported in the standard δ 

notation of parts per million. UV-vis absorption spectra were recorded in 1.0 cm path length quartz 

cuvettes on a Shimadzu 2450 UV-visible spectrometer. Fluorescence images of HeLa cells were 

obtained using an Olympus FV1000-MPE multiphoton laser scanning confocal microscope (Japan). 

Fluorescence measurements were carried out on a G9800A fluorescence spectrometer (USA) with 

excitation and emission slits set at 5.0 nm, respectively. The pH was measured with a PHS-3C pH 

meter. Animal imaging was carried out on a PhotoIMAGERTMRT imager with excitation and emission 

wavelengths set at 633 nm and 660 nm, respectively.

 Fluorescent quantum yields and TP absorption active cross section

The quantum yields of MNIR-H2S and MNIR-H2S+H2S were calculated by comparison with 

rhodamine 6 G (R=0.95 in ethanol) as a reference using the following equation (1):

   ΦF = IAR(n/nR)2ΦFR/IRA                                          (1)
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Where F is the quantum yield, I is the integrated area under the fluorescence spectra, A is the 

absorbance, n is the refractive index of the solvent, and R refers to the reference rhodamine 6G.

The two-photon excited fluorescence was measured by using a Ti: sapphire femtosecond oscillator 

(Spectra Physics Mai Tai) as the excitation source. The output laser pulses have a tunable central 

wavelength from 690 nm to 1020 nm with pulse duration of less than 100 fs and a repetition rate of 80.5 

MHz. The laser beam was focused onto the samples using a lens with a focus length of 3.0 cm. The 

emission was collected at an angle of 90o to the direction of the excitation beam to minimize the 

scattering. The emission signal was directed into a CCD (Princeton Instruments, Pixis 400B) coupled 

monochromator (IsoPlane160) with an optical fiber. A 750 nm short pass filter was placed before the 

spectrometer to minimize the scattering from the excitation light. The two-photon absorption (TPA) 

cross section (δ) of the sample (s) at each wavelength was calculated according to equation (2), and 

rhodamine B in CH3OH was used as the reference (r).

δ=δr(SsΦrφrCr)/(SrΦsφsCs)                                          (2)

where S is the integrated fluorescence intensity, Φ is the fluorescence quantum yield, C is the 

concentration of sample (s) and reference (r), and φ is the collection efficiency of the experimental set 

up. The uncertainty in the measurement of cross sections is ∼15%. The detailed calculation is given in 

Table S1.

Table S1. The details of fluorescent quantum yields and TP active absorption cross-section of MNIR-
H2S and MNIR-H2S+H2S

Φ (MNIR-H2S) Φ (MNIR-H2S+H2S) δ (MNIR-H2S)/GM δ (MNIR-H2S+H2S)/GM

0 0.35 0 (810 nm) 40 (810 nm)
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Fig.S1. Time course of fluorescence intensities of MNIR-H2S (1.0 µM) at 668 nm treated with 40.0 µM 

of NaHS (pH 7.4).

Fig.S2. Selectivity experiments: 1 μM MNIR-H2S incubated with various analyzed species/NaHS (100 

μM other species and 40 μM NaHS) in PBS buffered (10 mM, pH7.4, water/DMSO=99/1, v/v), λex=622 

nm, Legend: (1) GSH, (2) Cys, (3) Vitamin C, (4) K+, (5) Ca2+, (6) Na+, (7) Mg2+, (8) Zn2+, (9) Fe3+, (10) 

Gly, (11) Cu2+, (12) Blank, (13) H2S, (14) Pb2+, (15) Glu.
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Fig.S3. Cytotoxicity of MNIR-H2S against HeLa cells, as determined by MTT assay: HeLa cells treated 
with probe (0-12.0 μM)
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2. 1H NMR, 13C NMR and MS Spectra:
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