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Table 1S. Results of gelation test for compounds 1-3.

          

Solvent 1 2 3

DMSO S S S

DMF S S S

Ethanol G G G

CH3CN G G S

THF S S S

CHCl3 S S S

Petroleum ether I I I

Hexane I I I

2% MeOH in  CHCl3 S S S

DMSO: H2O (1:1, v/v) G (12 mg/mL) G (10 mg/mL) G (11 mg/mL)

DMF: H2O (1:1, v/v) G (13 mg/mL) G (11 mg/mL) G (12 mg/mL)

Ethanol: H2O (1:1, v/v) G (17 mg/mL) G (14 mg/mL) G (14 mg/mL)

CH3CN: H2O (1:1, v/v) G (9 mg/mL) G (8 mg/mL) P

THF: H2O (1:1, v/v) S G (16 mg/mL) G (18 mg/mL)

S = Solution; G = Gel (mgc); I = Insoluble; P = Precipitation.
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Fig. 1S. Partial FTIR spectra of (A) 1, (B) 2 and (C) 3 in (a) amorphous (b) gel state. 

 

Fig. 2S. Pictorial representation of the thermo reversibility of the CH3CN: H2O (1:1, v/v) gel of (a) 1, (b) 
2 and (c) DMSO: H2O (1:1, v/v) gel of 3 (left) and variation of gel melting temperature (Tg) with 
increasing concentration of gelators (right).



Fig. 3S. Comparison of normalized UV–vis and fluorescence spectra (λex = 310 nm) of 2 (a, b) and 3 (c, 
d) in the sol and gel states, respectively.

                                        

Fig. 4S. Photograph and table representing the sensitivity of the CH3CN: H2O (1:1, v/v) gel of (A) 1 and 
(B) 2 towards Cu2+ and Fe3+ ions. 

Gelator Metal ion Conc. (M) Equiv. status

1
(9 mg in 
0.5 mL 
CH3CN)

Cu2+/Fe3+

(0.5 mL 

in H2O)

0.2 2.76 Sol

0.1 1.38 Sol

0.03 0.41 Sol

0.02 0.28 Sol

0.01 0.14 Gel

Gelator Metal ion Conc. (M) Equiv. status

2
(8 mg in 
0.5 mL 
CH3CN)

Fe3+

(0.5 mL 

in H2O)

0.05 0.78 Sol

0.03 0.47 Sol

0.02 0.31 Gel



Fig. 5S. Chemical responsiveness of the Cu2+ and Fe3+ induced broken gel of 1 upon addition of EDTA, 
acetylacetone and 1-dodecanethiol.

Fig. 6S. Chemical responsiveness of Fe3+ induced broken gel of 2 upon addition of EDTA, acetylacetone 
and 1-dodecanethiol . 

. 

 

Fig. 7S. Photograph showing the response of the DMSO: H2O (1:1, v/v) gel of 3 towards Fe3+ and Fe2+ 
ions with time upon addition of 1 equiv. amount of said metal ion (c = 0.2 M).



Fig.8S. Photograph representing the sensitivity of the gelator towards Fe3+ and Fe2+ ions. 

Fig. 9S. Preparation of DMSO-H2O gel of 3 in presence of FeCl3, Fe2(SO4)3 and K3Fe(CN)6.

Gelator Metal ion Entry Conc. (M) Equiv. Gel color

3
(11 mg in 

0.5 mL 
DMSO)

Fe3+

(0.5 mL 

in H2O)

(a) 0.03 0.34 Dark brown

(b) 0.01 0.11 Dark brown

(c) 0.005 0.06 Dark brown

(d) 0.003 0.03 Dark brown

(e) 0.002 0.02 brown

(f) 0.001 0.01 yellow

Gelator Metal ion Entry Conc. (M) Equiv. Gel color

3
(11 mg in 

0.5 mL 
DMSO)

Fe2+

(0.5 mL in 
H2O)

(a) 0.03 0.34 Brownish 
yellow

(b) 0.01 0.11 yellow



Fig. 10S. Chemical responsiveness of Fe3+ induced colored gel of 3 upon addition of EDTA and 
acetylacetone. 

Fig. 11S. SEM images of xerogel of 3 with Fe3+ in DMSO: H2O (1:1, v/v).

Fig. 12S. Rheological study of the 3-Fe3+ gel; (a) frequency sweep and (b) strain sweep experiments. 

Compound
(15 mg/mL with 
1 equiv. of Fe3+)

Critical 
strain (%)

G′av (Pa) G′′av (Pa) ( G′av/ ′′av) tan δ 
( G′′av/ G′av)

3-Fe(III) 1.99 6086 376 16.18 0.06



Fig. 13S. Comparison of (a) normalized UV–vis and (b) fluorescence spectra (λex = 310 nm) of gel state 
of 3 [in DMSO: H2O (1:1, v/v)] in absence and in presence of Fe3+ ion. 

FTIR spectra of the metal-ligand complexes of 1-3



Fig. 14S. Partial FTIR spectra of (A) 1 in (a) amorphous, (b) gel state and (c) sol state with Cu2+ ion, (B) 
1 in (a) amorphous, (b) gel state and (c) sol state with Fe3+ ion, (C) 2 in (a) amorphous, (b) gel state and 
(c) sol state with Fe3+ ion and (D) 3 in (a) amorphous, (b) gel state and (c) gel state with Fe3+ ion.



Fig. 15S. Change in absorbance of (a) 1, (b) 2 and (c) 3 (c = 2.50 x 10-5 M) upon addition of 40 equiv. 
(for 1 and 2) and 25 equiv. (for 3) of different metal ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v). 

Fig. 16S. Change in absorbance of 1 (c = 2.50 x 10-5 M) upon addition of (a) 40 equiv. and (b) 5 equiv. of 
Cu2+ ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v).



  

Fig. 17S. Change in absorbance of 3 (c = 2.50 x 10-5 M) upon addition of 25 equiv. of Cu2+ ions (c = 1.0 x 
10-3 M) in CH3CN: H2O (1:1, v/v).

Fig. 18S: Photograph showing the color change of 3 (c = 2.50 x 10-5 M) in presence of 25 equiv. of 
different metal ions (a) 3, (b) Cu2+, (c) Hg2+, (d) Zn2+, (e) Cd2+, (f) Al3+ (g) Fe3+, (h) Fe2+, (i) Ag+, (j) Pb2+, 
(k) Co2+, (l) Ni2+, (m) Mg2+ and (n) Ca2+ (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v). 

Fig. 19S. Change in fluorescence ratio (λex = 310 nm) of 1 (c = 2.5 x 10-5 M) at 412 nm upon addition of 
40 equiv. amounts of ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v).



Fig. 20S. Change in fluorescence intensity of 1 (c = 2.50 x 10-5 M) upon addition of 40 equiv. of (a) 
Fe3+, (b) Cu2+, (c) Al3+ and (d) all metal ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v). 

Fig. 21S. Change in fluorescence ratio (λex = 310 nm) of 2 (c = 2.5 x 10-5 M) at 346 nm upon addition of 
40 equiv. amounts of ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v). 



Fig. 22S. Change in fluorescence intensity of 2 (c = 2.50 x 10-5 M) upon addition of 40 equiv. of (a) 
Fe3+, (b) Al3+and (c) all metal ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v). 

Fig. 23S.  Job plot of receptor 1 (c = 2.5 x 10-5 M) with (a) Fe3+ and (b) Cu2+ from UV.



Fig. 24S.  Job plot of receptor 2 (c = 2.5 x 10-5 M) with Fe3+ from UV.

Fig. 25S. Benesi–Hilderband plot for 1 (c = 2.5 x 10-5 M) with (a) Fe3+ at 312 nm and (b) Cu2+ at 480 nm 
(c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v) from UV.

Fig. 26S. Benesi–Hilderband plot for 1 (c = 2.5 x 10-5 M) with (a) Fe3+ at 345 nm and (b) Cu2+ at 414 nm 
(c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v) from fluorescence.



Fig. 27S. Benesi–Hilderband plot for 2 (c = 2.5 x 10-5 M) with Fe3+ from (a) UV at 295 nm and (b) 
fluorescence at 346 nm (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v).

HRMS spectra of the metal-ligand complexes of 1 and 2

(a)
(1 + Cu2+ + 2MeOH + H+)
Calcd: 376.0832
Found:376.0833

(1 + Cu2+ + 2CH3CN - H+)
Calcd: 392.0693
Found:392.0410



Fig. 28S. HRMS spectra of (a) 1-Cu2+, (b) 1-Fe3+ and (c) 2-Fe3+ complexes.

(c)

(2 + Fe(III) + 2CH3CN + 2H2O + 1)
Calcd:424.0977
Found:424.0593

(1 + Fe3+ + ClO4
- + MeOH + MeO-)

Calcd: 466.0225
Found:466.0703

(1 + Fe3+ + ClO4
- + 2H2O + MeOH)

Calcd: 471.0247
Found:471.0254

(b)



Fig. 29S. Detection limit of (a) Fe3+ and (b) Cu2+ in CH3CN: H2O (1:1, v/v) from UV-vis titration and (c) 
detection limit of Fe3+ in CH3CN: H2O (1:1, v/v) from fluorescence for compound 1.  

Fig. 30S. Detection limit of Fe3+ from (a) UV and (b) fluorescence in CH3CN: H2O (1:1, v/v) for 
compound 2.

(c)



Table 2S. Binding constants and detection limit values for the metal ligand complexes. 

Fig. 31S. (a) Fluorescence spectra of 3 (c = 2.50 x 10-5 M) in CH3CN and CH3CN: H2O (1:1, v/v) and (b) 
the respective color of the solutions.

Binding constant values ( M-1)Metal 
ligand 

complex From UV-vis titration From fluorescence titration

1 – Fe3+ K = 3.36 x 102 K = 1.00 x 103

1 - Cu2+ K = 1.39 x 103 K = 2.35 x 104

2 – Fe3+ K = 9.31 x 102 K = 1.61 x 102

3 – Fe3+
K1 = (6.48 ± 1.24) x 104

K2 = (5.34  ± 0.67) x 102

K1 = (6.68 ± 1.44) x 104

K2 = (1.05  ± 0.36) x 104

Detection limit values ( M)Metal 
ligand 

complex From UV-vis titration From fluorescence titration

1 – Fe3+ 7.92 x 10-6 1.31 x 10-4

1 – Cu2+ 3.42 x 10-5 -

2 – Fe3+ 1.18 x 10-6 1.87 x 10-5

3 – Fe3+ 6.67 x 10-6 9.76 x 10-7



Fig. 32S. Change in fluorescence intensity of 3 (c = 2.50 x 10-5 M) with time in CH3CN: H2O (1:1, v/v).

Fig. 33S. Change in fluorescence intensity of 3 (c = 2.50 x 10-5 M) upon addition of 10 equiv. (a) Fe2+, 
(b) Al3+, (b) Cu2+ and (c) different metal ions (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v).

Fig. 34S.  Job plot of receptor 3 (c = 2.5 x 10-5 M) with Fe3+ UV.



  

Fig. 35S.  Mass spectrum of the 3-Fe (III) complex and suggested binding mode.

Fig. 36S. (a) Non liner binding constant curve for receptor 3 (c = 2.5 x 10-5 M) and (b) Detection limit of 
Fe3+ from UV.

Calcd: 593.1498 (M + CH3CN)
Found: 593.175 (M + CH3CN)

O

N

N

O

N

N

Fe3+

M
H

H

Calcd: 582.134 (M + MeOH – 2H+)
Found: 582.143 (M + MeOH – 2H+)



Fig. 37S. (a) Non liner binding constant curve for receptor 3 (c = 2.5 x 10-5 M) and (b) Detection limit of 
Fe3+ from fluorescence.



Fig. 38S. 1H NMR titration of (a) 1 (c = 0.012 M) with (b) 0.5 equiv. and (c) 1 equiv. of Cu2+ (c = 0.067 
M) (left) and Fe3+ (c = 0.636 M) (right) in CDCl3 (top). 1H NMR titration of (a) 2 (c = 0.037 M) with (b) 
0.5 equiv. and (c) 1 equiv. of Fe3+ (c = 0.636 M) in CDCl3 (bottom). 

Fig. 39S. 1H NMR titration of (a) 3 (c = 0.02 M) with (b) 0.5 equiv. and (c) 1 equiv. of Fe3+ (c = 0.636 M) 
in CDCl3. 



Fig. 40S. Absorption spectra of (a) 3 (c = 2.50 x 10-5 M) in presence of Fe3+, Fe2+, H2O2 (25 equiv.) and 
mixture of Fe2+ and H2O2 (c = 1.0 x 10-3 M) and (b) 3 (c = 2.50 x 10-5 M) + 25 equiv. of  Fe2+ (c = 1.0 x 
10-3 M) in presence of 15 equiv. of  H2O2 (c = 1.0 x 10-3 M) in CH3CN: H2O (1:1, v/v).

Fig. 41S.  Pictorial representation of 3-Fe(III) system as rewritable display material (for 3, c = 0.001 M 
and for Fe3+ and F-, c = 0.05 M)
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Table 3S. Reported structures for Fe3+ sensing in solution and gel phase.

Entry Gelator structure Gelation Sensing
mechanism

solvent Detection 
limit (M)

Interference 
from other 
metal ions

Ref
.

1
N

O

OHN

N

NH

NH
N

N

No 
gelation

Fluorescence 
OFF

H2O/ EtOH 
= 8 : 2

- Cr3+, Al3+ 4a

2

N

OH

N
S

HO

N

No 
gelation

Colorimetric 
sensing

MeOH–
buffer 

solution (9 : 
1, v/v,

10 mM, bis-
tris, pH 7.0)

2.2 x 10-7 Fe2+ 4b

3

O

N

O

N N

N

O

O No 
gelation

Fluorescence 
ON

MeOH–H2O 
(6 : 4, v/v, 

25 °C,
pH = 7.1, 20 
mM HEPES 

buffer)

2.9 x 10-6 Cr3+, Al3+ 4c

4
O

HO
HO

N

OH

OH

HO

O
HO

HO
N

OH

OH

HO

No 
gelation

Colorimetric 
sensing

MeOH

aqueous 
HEPES

buffer at pH 
7.2

5.0 x 10-6

5.0 x 10-6

Fe2+,  Cu2+

Fe2+,  Cu2+

4d

5

N

N

HO

NO2

C6H13

No 
gelation

Fluorescence 
ON

CH3CN 4.23 x 10-6 Cu2+ 4e

6

N
O

HN

O

NH

N
O

HN

O

NH

No 
gelation

Fluorescence 
OFF

THF 5.56 x 10-6

6.08 x 10-6

Fe2+ 4f

7
N

N

NH

S

No 
gelation

Chemosensor HEPES 
buffer (100 

mM, 
acetoni-

trile : water 
1 : 4 (v/v), 

pH 7.4)

3.5 x 10-6 - 4h

8

HN O

H
N

O

H
N

N

N

ON

Gelation Sol to gel 
transition

Water - Fe2+ 4i



9

N
CN

CN No 
gelation

Fluorescence 
OFF

Water 
containing 
very little 
amount of 

DMSO

1.44 x 10-6 - 5a

10
N

N

N

H
N

No 
gelation

Fluorescence 
ON 

(CHEF process)

CH3CN/aque
ous HEPES

buffer (1 
mM, pH 7.3; 

1 : 4 v/v)

4.0 x 10-6 - 5b

11

N
N

N
N

O

O

Cl

Cl

O

O

Ru

No 
gelation

Fluorescence 
ON 

CH3CN/DM
F= 7 : 3 v/v

3.3 x 10-6 Cu2+ 5c

12 N

OH

No 
gelation

Fluorescence 
ON 

THF 2.95 x 10-6 Fe2+ 4g

13 Gelation Fluorescence 
OFF

H2O 7.86  x 10-10 - 4j

OH

N
N

1

Gelation Visual detection 
through gel-to-
sol transition

CH3CN/ 
H2O  (1:1)

7.92 x 10-6 Cu2+  

OH

N
N

N
2

Gelation Visual detection 
through gel-to-
sol transition

CH3CN/ 
H2O  (1:1)

1.18 x 10-6 -

Our 
work

OH
N

N
3

Gelation Visual detection 
through color 

change

Fluorescence 
ON 

(CHEF process)

DMSO/ H2O 
(1:1)

CH3CN/ 
H2O  (1:1)

9.76 x 10-7

-
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