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I. General information 

  



S3 

 

II. 1.0 mmol scale preparation 
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III. MTT assay and inhibitory activity 

Table S1 Cytotoxic Activity of 3aa-3ai in Human Cancer Cell Lines 

 
 

entry 
IC50 (μm) 

entry 
IC50 (μm) 

PC3 A549 MCF-7 PC3 A549 MCF-7 

3aa 158.3 152.1 192.1 3ma >200 >200 >200 

3ba 66.5 91.3 109.2 3ab 155.1 >200 >200 

3ca 87.2 89.8 39.9 3ac >200 >200 >200 

3dc 36.2 26.7 33.0 3ad >200 >200 >200 

3ea 33.6 22.9 23.2 3ae >200 >200 >200 

3fa 26.5 25.0 31.8 3af >200 >200 >200 

3ga 104.8 133.8 >200 3ag >200 159.9 >200 

3ha 69.7 72.3 88.3 3ah 48.5 45.5 85.0 

3ia 23.0 21.1 21.3 3ai 79.1 80.8 199.6 

3ja 118.5 78.8 155.0 docorubicin 3.653 1.933 2.618 

3ka >200 >200 >200     
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IV. Discussion of fluorescent properties 

 

Figure S1. Spectral properties of compounds 3aa, 3da and 3ka. Absorption and 

fluorescence spectra of 3aa (a) and 3da (b) in PBS buffer. Fluorescence spectra of 3aa 

(c) and 3ka (d) in different solvents. 
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Table S2. Spectral properties of compounds 3aa, 3da and 3ka 

 ε (M-1cm-1) λabs (nm) λem (nm) Φf 
Stokes 

shift(nm) 

3aa 4300 408 474 0.744 66 

3da 5100 417 482 0.595 65 

3ka 1300 408 475 0.487 67 

 

 

Figure S2. Fluorescence spectra of the synthetic substrates 1b (a) and 1d (b) in different 

solvents. 

 

 

Figure S3. Fluorescent intensities of compounds 3aa (a), 3da (b) and 3ka (c) with 

different concentrations. 
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Figure S4. Fluorescent imaging of A549 cells. Compounds 3aa (a), 3ka (b) and blank 

control (c). 
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V. X-ray Crystallographic data of 3ai 

Figure S5. Crystal structure of 3ai (50% ellipsoids). 

Table S3. Crystal Data and Structure Refinement Summaries for 3ai 
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VI. Synthesis of compounds 2 and characterization data 
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VII. Synthesis of compounds 3 and characterization data 
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VIII. 1H and 13C NMR spectra 

Ethyl 2-diazo-3-oxobutanoate (2a) 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2a 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2a 
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Methyl 2-diazo-3-oxobutanoate (2b) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2b 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2b 
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Benzyl 2-diazo-3-oxobutanoate (2c) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2c 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2c 
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tert-Butyl 2-diazo-3-oxobutanoate (2d) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2d 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2d 
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Ethyl 2-diazo-3-oxopentanoate (2e) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2e 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2e 
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Ethyl 2-diazo-3-oxohexanoate (2f) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2f 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2f 
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Ethyl 2-diazo-4-methyl-3-oxopentanoate (2g) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2g 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2g 
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Ethyl 2-diazo-4,4-dimethyl-3-oxopentanoate (2h) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2h 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2h 
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Ethyl 2-diazo-3-oxo-3-phenylpropanate (2i) 

 

 

1H NMR (400 MHz, CDCl3) Spectrum of Compound 2i 

 

13C NMR (101 MHz, CDCl3) Spectrum of Compound 2i 
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Ethyl 2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3aa) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3aa 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3aa 
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Ethyl 5-bromo-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate 

(3ba) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ba 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ba 
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Ethyl 5-amino-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate 

(3ca) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ca 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ca 
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Ethyl 2-methyl-3-oxo-5-phenyl-2,3-dihydro-1H-benzo[g]indole-2-carboxylate 

(3da) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3da 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3da 
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Ethyl 5-(4-methoxyphenyl)-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-

carboxylate (3ea) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ea 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ea 
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Ethyl 2-methyl-3-oxo-5-(p-tolyl)-2,3-dihydro-1H-benzo[g]indole-2-carboxylate 

(3fa) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3fa 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3fa 
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Ethyl 5-(4-isopropylphenyl)-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-

carboxylate (3ga) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ga 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ga 
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Ethyl 5-(4-(tert-butyl)phenyl)-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-

carboxylate (3ha) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ha 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ha 
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Ethyl 5-(3,5-dimethylphenyl)-2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-

carboxylate (3ia) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ia 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ia 
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Ethyl 2-methyl-5-(naphthalen-2-yl)-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-

carboxylate (3ja) 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ja 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ja 
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Ethyl 1,2-dimethyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ka) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ka 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ka 
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Ethyl 2-methyl-3-oxo-1,2,3,4-tetrahydropyrrolo[3,2-b]indole-2-carboxylate (3ma) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ma 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ma 
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Methyl 2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ab) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ab 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ab 
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Benzyl 2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ac) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ac 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ac 
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tert-Butyl 2-methyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ad) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ad 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ad 
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Methyl 2-ethyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ae) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ae 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ae 
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Methyl 3-oxo-2-propyl-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3af) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3af 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3af 
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Methyl 2-isopropyl-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ag) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ag 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ag 
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Methyl 2-(tert-butyl)-3-oxo-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ah) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ah 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ah 
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Methyl 3-oxo-2-phenyl-2,3-dihydro-1H-benzo[g]indole-2-carboxylate (3ai) 

 

 

1H NMR (400 MHz, DMSO-d6) Spectrum of Compound 3ai 

 

13C NMR (101 MHz, DMSO-d6) Spectrum of Compound 3ai 


