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Compound
Formula

3a
C36H35N5O2S

Formula weight 601.25
Temperature (K) 296(2) 
Wavelength (Å) 0.71073 
Crystal system
space group

Monoclinic
P2(1)/c

Unit cell dimensions /(Å, °) a = 16.334 (3)    α= 90

Volume (Å3)
Z

b =12.039(2)  β= 109.258(3)
c = 16.574(3)   γ= 90
3076.9(10)
40

Calculated density (Mg/m3) 1.621
Absorption coefficient (mm-1) 0.775
F(000) 1520
Crystal size (mm3) 0.35 x 0.33 x 0.24
Theta range for data collection (°) 2.13 - 25.10
Limiting indices -18<=h<=19

-9<=k<=14
-19<=l<=18

Reflections collected / unique 15110 / 5473 [R(int) = 0.0437]
Completeness to θ = 25.10 99.8 %
Max. and min. transmission
Refinement method

0.9726 and 0.9614
Full-matrix least-squares on F2

Data / restraints / parameters 5473 / 0 /401
Goodness-of-fit on F2

Final R indices [I>2σ (I)]
R indices (all data)

1.049
R1 = 0.0551, wR2 = 0.1402
R1 = 0.0857, wR2 = 0.1607

Largest diff. peak and hole/(e. Å -

3)
0.397 and -0.299

CCDC                                   979338



Compound
Formula

3b
C37H37N5O3S 

Formula weight 631.26
Temperature (K) 296(2) 
Wavelength (Å) 0.71073 
Crystal system
space group

Monoclinic
Cc

Unit cell dimensions /(Å, °) a = 28.380(6)    α= 90

Volume (Å3)
Z

b =17.275(6)  β= 129.802(10)
c = 19.574(7)   γ= 90
7373(4)
8

Calculated density (Mg/m3) 1.138
Absorption coefficient (mm-1) 0.128
F(000) 2672
Crystal size (mm3) 0.36 x 0.30 x 0.24
Theta range for data collection (°) 1.50 - 25.10
Limiting indices -33<=h<=32

-20<=k<=15
-23<=l<=23

Reflections collected / unique 18377 / 6565 [R(int) = 0.1492]
Completeness to θ = 25.10 99.9 %
Max. and min. transmission
Refinement method

0.9697 and 0.9557
Full-matrix least-squares on F2

Data / restraints / parameters 6565 / 0 /421
Goodness-of-fit on F2

Final R indices [I>2σ (I)]
R indices (all data)

1.011
R1 = 0.1379, wR2 = 0.3309
R1 = 0.2844, wR2 = 0.4167

Largest diff. peak and hole/(e. Å -

3)
1.094 and -0.462

CCDC                                   979341



Compound
Formula

3c
C36H34N6O4S  

Formula weight 646.24
Temperature (K) 296(2) 
Wavelength (Å) 0.71073 
Crystal system
space group

Triclinic
P-1

Unit cell dimensions /(Å, °) a = 9.558(2)    α= 74.955(5)

Volume (Å3)
Z

b =12.296(3)  β= 82.177(5)
c = 14.954(4)   γ= 72.016(5)
1611.3(7)
2

Calculated density (Mg/m3) 1.333
Absorption coefficient (mm-1) 0.151
F(000) 680
Crystal size (mm3) 0.36 x 0.31 x 0.25
Theta range for data collection (°) 1.41 - 26.66
Limiting indices -11<=h<=11

-15<=k<=14
-18<=l<=14

Reflections collected / unique 9063 / 6470 [R(int) = 0.0417]
Completeness to θ = 25.10 95.2 %
Max. and min. transmission
Refinement method

0.9627 and 0.9473
Full-matrix least-squares on F2

Data / restraints / parameters 6470 / 0 /428
Goodness-of-fit on F2

Final R indices [I>2σ (I)]
R indices (all data)

1.025
R1 = 0.0741, wR2 = 0.1822
R1 = 0.1530, wR2 = 0.2351

Largest diff. peak and hole/(e. Å -

3)
0.607 and -0.290

CCDC                                   979339



(a)                                          (b)

    

Fig. S1 X-ray crystal structures of 3b (a) and 3c (b). 
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Fig. S2 Fluorescence intensity (a) and absorption (b) changes of 3b (20 μM) upon 
addition of Fe3+ in methanol-water (4/6, v/v) solution. Inset: (a) Changes of emission 
intensity at 583 nm. λex=555 nm. (b) Job’s plot of 3b and Fe3+. 
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Fig. S3 Fluorescence intensity (a) and absorption (b) changes of 3c (20 μM) upon 
addition of Fe3+ in methanol-water (4/6, v/v) solution. Inset: (a) Changes of emission 
intensity at 582 nm. λex=555 nm. (b) Job’s plot of 3c and Fe3+.
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Fig. S4 Determination of binding constant of 3a (a), 3b (b) and 3c (c) (20 μM) with Fe3+ 
(20 μM) using Benesi–Hildebrand equation. 
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Fig.S5 Fluorescence (a) and absorption (b) spectra of 3a (20 μM) in methanol-water 
(4/6, v/v) solution upon addition of various metal ions (20 μM), λex=555 nm.
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Fig. S6 Fluorescence (a) and absorption (b) spectra of 3b (20 μM) in methanol-water 
(4/6, v/v) solution upon addition of various metal ions (20 μM), λex=555 nm.
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Fig. S7 Fluorescence (a) and absorption (b) spectra of 3c (20 μM) in methanol-water 
(4/6, v/v) solution upon addition of various metal ions (20 μM), λex=555 nm.



Fig. S8 Pictures of 3b as a selective naked-eye probe (top) and the visual fluorescence 
emissions by using a UV lamp (365 nm) (bottom) for Fe3+. From the left to right: 
blank, Ag+, Na+, K+, Ca2+, Cd2+, Mg2+, Co2+, Mn2+, Cu2+, Al3+, Zn2+, Ni2+, Fe2+, Hg2+, 
Cr3+ and Fe3+ ions.



Fig. S9 Pictures of 3c as a selective naked-eye probe (top) and the visual fluorescence 
emissions by using a UV lamp (365 nm) (bottom) for Fe3+. From the left to right: 
blank, Ag+, Na+, K+, Ca2+, Cd2+, Mg2+, Co2+, Mn2+, Cu2+, Al3+, Zn2+, Ni2+, Fe2+, Hg2+, 
Cr3+ and Fe3+ ions.
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Fig. S10 Fluorescence intensity changes of 3b (a) and 3c (b) (20 μM) upon the 
addition of various metal ions (20 μM) in and without the presence of Fe3+ (20 μM) in 
methanol-water (4/6, v/v) solution. The black bars represent the fluorescence response 

of 3b/3c and competing ions: 1.blank， 2.Na+, 3.Ca2+, 4.Mg2+, 5.Cd2+, 6.Mn2+, 7.Ni2+, 

8.Co2+, 9.Zn2+, 10.Cu2+, 11.Cr3+, 12.Pb2+, 13.Ag+, 14.Fe2+, 15.Hg2+, 16.K+, 17.Fe3+. 

The red bars represent the subsequent addition of 20 μM Fe3+ to the above solutions.



Fig. S11 1H NMR spectrum of 3a in CDCl3. 



Fig. S12 1H NMR spectrum of 3b in CDCl3.



Fig. S13 1H NMR spectrum of 3c in CDCl3.



Fig. S14 13C NMR spectrum of 3a in CDCl3.

 



Fig. S15 13C NMR spectrum of 3b in CDCl3.



Fig. S16 13C NMR spectrum of 3c in CDCl3.



Fig. S17 Mass spectrum of 3a. 



Fig. S18 Mass spectrum of 3b



Fig. S19 Mass spectrum of 3c


