
 

1 
 

360 380 400 420 440
0.0

2.0x10
5

4.0x10
5

6.0x10
5

8.0x10
5

 n-Hexane  Cyclohexane

 Acetonitrile   Ether

 CHCl
3
           DCM

 1,4-Dioxane     THF

 Toluene        DMF

 DMSO           Methanol

       Ethanol   n-Propanol

       n-Butanol  Water

       Ethylene glycol 

       Glycerol

 

 

F
lu

o
re

s
c
e

n
c
e

 i
n

te
n

s
it
y

Wavelength (nm)

(b)

270 300 330 360 390
0.00

0.05

0.10

0.15

0.20

0.25

 

 

A
b

s
o

rb
a

n
c
e

Wavelength (nm)

            n-Hexane  Cyclohexane

            Acetonitrile  Ether  CHCl
3

                DCM                 1,4-Dioxane

                THF                    Toluene

                DMF                   DMSO

                Methanol           Ethanol

              n-Propanol           n-Butanol

              Water                   Ethylene 

                                                           glycol

                                                   Glycerol

(a)

 

Supporting Information 

Synthesis and Evaluation of a Glucose Attached Pyrene as a Fluorescent 

Molecular Probe in Sugar and Non-sugar Based Micro-heterogeneous Media 

Ivy Sarkar
a
, Hema Malini

b
, Prof. Dr. Thangamuthu Mohan Das*

b
, Prof. Dr. Ashok Kumar 

Mishra*
a
 

a
 Department of Chemistry, Indian Institute of Technology Madras, Chennai – 600 036, India 

b
 Department of Organic Chemistry, University of Madras, Guindy Campus, Chennai – 600 025, 

India 

 

 

 

  

 

 

 

 

 

 

Figure S1: (a) Absorption spectra and (b) fluorescence spectra (λex = 340 nm) of pyd-glc at 4 μM 

in solvents of different polarity. 
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Figure S2: Fluorescence excitation spectra of pyd-glc (4 µM) in water with the variation of 

emission wavelength. 

 

 

 

 

 

 

 

 

Figure S3: Fluorescence lifetime decay profiles of pyd-glc in different solvents, at λex = 340 nm, 

λem = 375 nm. 
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Figure S4: Residue distribution plots of pyd-glc in different solvents (corresponds to Table 1). 
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Figure S5: Determination of the medium polarity from py value using ET (30) scale for (a) β-CD 

and (d) tween 20 media.  

 

Table S1: Fluorescence lifetime data of pyd-glc (λex = 340 nm, λem = 375 nm) in β-CD media. 

 

  

[β-CD] (mM) τ1 (β1) τ2 (β2) τaveg (ns) χ
2
 

0 6.23 (0.98) 50.58  (0.02) 7.12 1.05 

1 6.61 (0.93) 59.76 (0.07) 10.33 1.06 

2 8.36 (0.91) 68.49 (0.09) 13.77 1.06 

3 13.61 (0.77) 81.71 (0.23) 29.27 1.20 

4 20.02 (0.74) 105.43 (0.26) 42.23 1.21 

5 20.82 (0.72) 104.59 (0.28) 44.28 1.16 

6 29.47 (0.70) 118.04 (0.30) 56.04 1.15 

7 23.87 (0.75) 123.22 (0.25) 48.71 1.08 

8 29.61 (0.72) 128.79 (0.28) 57.38 1.21 

9 29.82 (0.70) 133.81 (0.30) 61.02 1.07 

10 30.09 (0.65) 138.88 (0.35) 68.17 1.09 

12 33.88 (0.64) 150.41 (0.36) 75.83 1.12 

14 34.13 (0.63) 155.50 (0.37) 79.04 1.11 

16 36.92 (0.66) 163.08 (0.34) 79.81 1.08 
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Figure S6: Residue distribution plots of pyd-glc in β-CD (corresponds to Table S1). 

 

Table S2: Fluorescence lifetime data of pyd-glc (λex = 340 nm, λem = 375 nm) in tween-20 

media. 

 

 

 

 

 

 

 

 

 

 

[Tween-20] (mM) τ1 (β1) τ2 (β2) τaveg (ns) χ
2
 

0 6.23 (0.98) 50.58  (0.02) 7.12 1.05 

0.01 14.88 (0.71) 91.85 (0.29) 37.20 1.10 

0.02 17.68 (0.59) 107.60 (0.41) 54.55 1.09 

0.03 22.19 (0.55) 112.13 (0.45) 62.66 1.02 

0.04 18.05 (0.46) 114.20 (0.54) 69.97 0.99 

0.05 30.58 (0.37) 119.94 (0.63) 86.88 1.11 

0.06 31.43 (0.38) 120.45 (0.62) 86.62 1.00 

0.07 15.25 (0.38) 115.88 (0.62) 77.64 1.00 

0.08 21.09 (0.39) 120.05 (0.61) 81.46 1.02 

0.09 33.41 (0.28) 122.46 (0.72) 97.53 1.11 

0.10 33.57 (0.30) 125.60 (0.70) 97.99 0.99 

0.13 29.11 (0.26) 123.51 (0.74) 98.97 1.11 

0.15 33.51 (0.22) 124.72 (0.78) 104.65 1.19 

0.17 45.03 (0.22) 129.12 (0.78) 110.62 1.13 
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Figure S7: Residue distribution plots of pyd-glc in tween 20 (corresponds to Table S2). 
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Figure S8: (a) Fluorescence spectra of pyd-glc (4 µM) with increasing concentration of NaC, 

inset shows decrease of excimer fluorescence intensity, (b) fluorescence spectra of pyd-glc (4 

µM) with increasing concentration of NaC under high resolution, inset shows variation of II / IIII 

value; here λex = 340 nm and (c) fluorescence lifetime decay profiles of pyd-glc in NaC media, at 

λex = 340 nm, λem = 375 nm. 

 

 

 

 

 

 

 

 

Figure S9: Determination of the medium polarity from py value using ET (30) scale for (a) NaDC 

and (b) NaC media.  

Table S3: Fluorescence lifetime data of pyd-glc (λex = 340 nm, λem = 375 nm) in NaDC. 

 

[NaDC] (mM) τ1 (β1) τ2 (β2) τaveg (ns) χ
2
 

0 6.23 (0.98) 50.58  (0.02) 7.12 1.05 

1 6.28 (0.99) 48.65 (0.01) 6.70 1.14 

2 8.55 (0.99) 66.75 (0.01) 9.13 1.08 

3 10.72 (0.75) 85.42 (0.25) 29.39 1.30 

4 24.44 (0.57) 123.15 (0.43) 66.89 1.11 

5 31.62 (0.38) 141.50 (0.62) 99.75 1.01 

6 28.77 (0.24) 143.78 (0.76) 116.18 1.14 

7 24.34 (0.21) 145.14 (0.79) 119.77 1.34 

8 33.62 (0.23) 149.40 (0.77) 122.77 1.01 

10 73.14 (0.26) 164.14 (0.74) 140.48 1.09 

12 74.03 (0.20) 163.83 (0.80) 145.87 1.13 

14 63.49  (0.16) 164.11 (0.84) 148.01 1.08 

16 61.90 (0.14) 165.40 (0.86) 150.91 1.04 

18 93.89 (0.22) 172.65 (0.78) 155.32 1.17 
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Table S4: Fluorescence lifetime data of pyd-glc (λex = 340 nm, λem = 375 nm) in NaC. 

 

 

 

  

  

[NaC] (mM) τ1 (β1) τ2 (β2) τaveg (ns) χ
2
 

0 6.23 (0.98) 50.58  (0.02) 7.12 1.05 

4 6.35 (0.99) 47.62 (0.01) 6.76 1.07 

8 8.89 (0.97) 91.16 (0.03) 11.36 1.14 

12 19.27 (0.44) 121.06 (0.56) 76.27 1.12 

14 26.27 (0.46) 130.17 (0.54) 82.38 1.13 

16 23.72 (0.29) 133.70 (0.71) 101.81 1.02 

20 44.15 (0.23) 147.85 (0.77) 123.99 1.08 

24 74.75 (0.24) 151.85 (0.76) 133.35 1.03 

28 81.34 (0.19) 160.30 (0.81)  145.30 1.14 

32 37.00 (0.11) 159.60 (0.89) 146.11 1.13 

36 50.52 (0.11) 162.22 (0.89) 149.93 1.13 

40 51.39 (0.16) 165.72 (0.84) 147.43 1.03 

44 79.21 (0.14) 169.55 (0.86) 156.90 1.24 

48 79.65 (0.17) 171.67 (0.83) 156.03 1.28 
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Figure S10: Residue distribution plots of pyd-glc in and NaDC (corresponds to Table S3).  
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Figure S11: Residue distribution plots of pyd-glc in NaC (corresponds to Table S4).  
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