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Figure S1. 1H NMR spectrum of QRH in CDCl3. 

 

Figure S2. 13C NMR spectrum of QRH in CDCl3. 
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Figure S3. ESI‒MS Spectrum of QRH. 
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Figure S4. ESI‒MS Spectrum of QRH + TBAHS. (TBA+: Tetrabutyl ammonium ion). 

 

Figure S5. FT‒IR Spectrum of QRH. 
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Figure S6. Absorbance spectra of QRH (10–6 M) in presence of 20 equiv. of various anions (F–, OAc–, Cl–, Br–,I–,ClO
− 

4 ,  

HSO
− 

4 , PF
− 

6 , SCN–) in methanol. 

 

Figure S7. Emission spectra of QRH (10–5 M) in presence of 6 equiv. of various anions (F–, OAc–, Cl–, Br–,I–,ClO
− 

4 , HSO
− 

4 ,  

PF
− 

6 , SCN–) in methanol. 
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Figure S8. Absorption intensity of QRH (10–6 M) in the presence of 20 equiv. of different anion in absence of same equiv. 

of TBAHS in solution [the orange bar portion]. Absorption intensity of a mixture of QRH (10–6 M) with 20 equiv. of other 

anions followed by addition of 20 equiv. of HSO
− 

4 , to the solution (λabs = 558 nm) [the green bar portion]. 

 

Figure S9. Emission intensity of QRH (10–5 M) in the presence of 6 equiv. of different anion in absence of same equiv. of 

TBAHS in solution [the orange bar portion]. Emission intensity of a mixture of QRH (10–5 M) with 6 equiv. of other anions 

followed by addition of 6 equiv. of HSO
− 

4  to the solution (λex = 357 nm,λem = 609 nm) [the purple bar portion]. 
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Figure S10. Absorbance spectra of QRH (10–6 M) in presence of various cations versus HSO
− 

4  in methanol. 

 
Figure S11. Determination of the detection limit for absorption of HSO

− 

4  in methanol at 558 nm. 
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Figure S12. Determination of the detection limit for emission of HSO
− 

4  in methanol at 609 nm. 

 

Figure S13. 1H NMR titration of QRH in presence of TBAHS(Tetrabutyl ammonium hydrogen sulphate) in CDCl3. 
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Figure S14. The supramolecular 2D packing diagram of the QRH showing the stacking interaction and C‒H···π interac-

tion. 

 

 

 

 

 

 

 

Table S1. HSO4− sensing receptors found in the literature. 

Ligand Structure Solvent 
Detection limit 

Reference 
Absorption Emission 

 

CH3OH 0.71 µM 3.8 µM This work 

 

CH3CN/H2O 

(v/v : 7/3) 
9.2 µM 8.9 µM [1] 
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CH3CN 

– 75.6 µM 

[2] 

– 44.2 µM 

 

THF – 13 µM [3] 

 

Solid phase – – [4] 

 

EtOH/H2O (v/v: 8/2) – 1.39 nM [5] 
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CH3OH 2 µM 0.05 µM [6] 

 

CH3CN/H2O 

(v/v: 1/2) 
0.16 µM – [7] 

 

CH3OH 16.70 µM 3.72 µM [8] 

 

 

Table S2. The crystallographic data for QRH. 

CCDC No 1957625 

Chem. Formula C44 H39 Cl3 N6 O2 

Formula weight 790.16 

Crystal color, habit red, rectangular 

Temp (K) 296 

λa/ Å  0.71073 

Crystal system Triclinic 

Space group P –1 

Unit cell dimensions 

a (Å ) 

b(Å ) 

c(Å ) 

α(deg) 

β (deg) 

γ (deg) 

 

11.567(4) 

11.953(4) 

16.207(9) 

102.192(7) 

106.219(7) 

103.127(5) 

Volume (Å 3), Z 2003.1(15) 

Density (mg m−3) 1.310 

AbsorptionCoeff(mm−1) 0.274 

F(000) 824 

Crystal size (mm) 0.24 × 0.20 × 0.16 

θ range (deg) 1.4‒25.0 

Limiting indices 

‒13 ≤ h ≤ 13 

‒13 ≤ k ≤ 14 

‒19 ≤ l ≤ 19 
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Reflections collected 13887 

Unique reflections [Rint] 6885 (0.099) 

Completeness to θ 97.4%(25.0) 

Data/restraints/parameters 6885/2/518 

GOOF on F2 0.934 

R1a, wR2bvalues [I > 2σ(I)] 0.0750, 0.1982 

R1a,wR2b values (all data) 0.1467, 0.2417 

Maximum, minimum residual peaks (e·Å −3) 0.402‒0.335 
aGraphitemonochromator bR1 = Σ(|Fo| − |Fc|)/Σ|Fo|. cwR2 = {Σ[w(|Fo|2− |Fc|2)2]/Σ[w(|Fo|2)2]}1/2 
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