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                                         Figure S1:   HRMS spectrum of probe BTC.
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                    Figure S2:   1H NMR spectrum of probe BTC in CDCl3.      
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                     Figure S3:   13C NMR spectrum of probe BTC in CDCl3.
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Figure S4: Fluorescence color changes of receptor BTC in aq. DMSO (DMSO: H2O = 7:3 v/v, 
10mM HEPES buffer, pH = 7.4) upon addition of various analytes (1) n-butyl amine; (2) 
NH2OH; (3) CN− (4) triethyl amine (5) N2H4, (6) pyridine (7) ethylenediamine, (8) HSO3

-, (9) 
CH3COO− (10) F− (11) ClO−.

                                    

 

Figure S5: Competitive fluorescence emission spectra of compound BTC in the presence of 
different anions in aq. DMSO (DMSO /H2O) = 7:3 solution.
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Figure S6: Fluorescence emission spectrum obtained of BTC (c = 4×10−5 M) with N2H4              
(c = 4×10−4 M) in aqueous DMSO (DMSO /H2O = 7:3 v/v, 10 mM HEPES buffer)

pH effect:

                           

                                         
                             

Figure S7:   pH-dependent changes in the absorbance of probe BTC (1×10−5 M) in presence 
of hydrazine (1×10−4 M) in DMSO-H2O

 
(DMSO /H2O = 7:3 v/v, 10 mM HEPES buffer, pH = 

7.4)  
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Calculation of Detection limit:

The detection limit (DL) of BTC for N2H4 were determined from the following equation: DL 
= K*Sb1/S; Where K= 2 or 3 (we take 2 in this case); Sb1 is the standard deviation of the blank 
   solution; S is the slope of the calibration curve.   

                     

Figure S8 : From the graph we get slope (S) = 1.39591×1014, Standard deviation 
(Sb1=120036.07752).   Thus, using the formula, we get the detection limit = 1.7 nM

Kinetic study of probe BTC:

                                           

                

Figure S9 : Pseudo first order kinetic diagram of probe BTC (1×10-5 M ) with N2H4 (1×10-4 

M) in DMSO-H2O
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Computational details:

                                         

                                         

                                   Figure S10 : Absorption spectra of the probe BTC

Table S1:  The vertical main orbital transition of probe calculated by TD-DFT 
method
   

Energy(eV) Wavelength (nm) Osc. strength(f) Transition

3.2632 379.95 0.0026 HOMOLUMO

3.3762 367.23 0.6333 HOMO-2LUMO  

3.4207 362.45 0.0015 HOMO-1LUMO

Calculation of fluorescence quantum yield of BTC-N2H4 adduct:

Here, the fluorescence quantum yield Φ was calculated by using the following equation:

Φx = Φs (Fx /Fs) (As /Ax) (ηx
2 / ηs

2)

Where,

X and S indicate the unknown and standard solution respectively, Φ = quantum yield

F = Area under the emission curve, A= Absorbance at the excitation wavelength,

η = Refractive index of solvent. Here Φ measurements were performed using fluorescein in 
ethanol as standard [Φ = 0.79]
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The fluorescence quantum yield of BTC-N2H4 product was calculated by taking fluorescein 
(Φ = 0.79 in ethanol) as standard. 

ηs = 1.3614 (for ethanol); ηx = 1.479 (for DMSO)

The quantum yield of BTC-N2H4 adduct was calculated using the above equation and the value 
is 0.67.

                   

                                      Figure S11:  HRMS of BTC-N2H4 adduct in assay. 
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                                 Figure S12:  HRMS of reference compound R1.

                

                                

                             

 Table S2: Comparison data of previously reported N2H4 sensors with current data
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Sl.
No.

Probe structure Excitation Emissioon 
in 

presence 
of 

hydrazine

Detec
tion 
limit

Response 
time

Application Reference

1.        

    370 nm   415 nmꜛ
  (N* form)  
       and
  540 nmꜛ
 (T* form)
 

10 
µM

   60 min Live stem 
cell and in 

vivo 
zebrafish 
imaging

       [1]

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
2.

    

   480 nm    542 nmꜛ  5.4 
ppb

   10 min Live HeLa 
cell and in 

vivo 
zebrafish 
imaging

   
       [2]

   3.         

540 nmꜛ

and

730 nmꜛ

662 nmꜛ 
to 825 
nmꜛ

2.56 
ppb

    7 min Live cell, 
kidney and 

in vivo 
mouse body 

imaging

  
       [3]

4.
 
   300 nm 368 nmꜛ 

to 458 
nmꜛ

0.78 
ppb

      1 h Live cell 
imaging

      [4]

5.

   460 nm    516 nmꜛ   3.2 
ppb

       30s No 
application

     
       [5]
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6.

   405 nm 467 nmꜛto 
528 nmꜛ

4.2 
nM

   15 min Live HeLa 
cell imaging

    
       [6]

7.

   365 nm 414 nmꜛ 
to 460 
nmꜛ

0.22 
ppb

    5 min No 
application

    
       [7]

8.

   510 nm 639 nmꜛ 
to 564 
nmꜛ

0.43 
µM

   20 min Live HeLa 
cell imaging

    
      [8]

9.

  320 nmꜛ

     and

  470 nmꜛ

435 nmꜛ 
to 560 
nmꜛ

36 nM     5 min Live cell 
imaging and 
vapor phase 
detection by 
test strips.

     
       [9]

10.

   400 nm 471 nmꜛ 
to 560 
nmꜛ

0.203
2 µM

10 min Live cell 
imaging and 
vapor phase 
detection by 
test strips.

    
     [10]

11.

   390 nm    446 nmꜛ  1.7 
nM

     1 min Live cell 
imaging and 
vapor phase 
detection by 
test strips.

Our Work
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