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Table S1: List of different Hg?" ion responsive supramolecular gelators

Structure Solvent Phase Interfering Detection Ref.
transformation | metal ions | limit for Hg?*
in presence of ™)
Hg?" ions
1,2- Gel to Sol - - Org. Lett., 2011,
dichloroethane 13, 3372.
1,2- Gel to Sol - - New J. Chem.,
dichloroethane 2013, 37, 2419.
CHCI;:CH;0 Gel to Sol Cu?, Ag" - New. J. Chem.,
H(Q:1, v/v) 2016, 40, 3476.
0.2 N HC1 Sol to gel - - Chem. Commun.,
2014, 50, 734.
DMSO : H,O Gel to Sol Cu?, Ag" 2.02x 10° Mater. Chem.
=(1:6,v/v) Front., 2018, 2,
385.
DMF : H,0 = Gel to Sol Cu?* 2.61x 10 New. J. Chem.,
(1:1,v/v) 2018,
DOI:10.1039/C8
NJ024261].
DMF : H,0 = Sol to gel Supramol. Chem.,
(1:1,v/v) Chemodosimetri - 5.71x10° 2018, 30, 722.
¢ approach
( N/\N DMF : H,0 = Sol to gel Present work
g HN A (1:1,v/v) Chemodosimetri - 5.51x10°
@ ¢ approach
o O
Oio’R o) (}\O/R
4 Og\o/f
R= —;




Table S2: List of different Ag" ion responsive supramolecular gelators

Structure Solvent Phase Interfering Detection Ref.
transformatio metal ions limit for Ag*
n in presence ™)
of Ag" ions
CigHy7
CISH”TN\)W . e EtOH Gel to sol - - Tetrahedron
S Lett. 2012,
N NICIBH” 53, 1840.
Cls“n)\;N
CigHyy
N
C— =
N NN MeOH Sol to gel - - Chem.
Commun.
2013, 49,
4181.
o @J‘L MeOH:H,0 |  Sol to gel . . Supramol.
N OH
HWNITI (1:1, v/v) Chem. 2014,
T 26, 39.
NN NN
X X ~
1 _ Tor ‘ 7 Tor ‘ /N THF/ H,0O Sol to gel - - Soft Matter,
2011, 7,
2412.
N=N,
~. NH
i N H,O Sol to gel - - Soft Matter,
YL YQ% 2012, 8,
N ﬂ N 6557.
”N‘/N?\N
le) =
\
H OO g@“ DMF: H,0 Sol to gel - - Cryst.
NS N (2:3,v/v) Growth Des.
Z © 2015, 15,
4635.
9 )
1l H 1l -
CafbsiNTC C\ i C@N CH,Cl,, Sol to gel - - Langmuir,
e CHCl;, 2012, 28, 27.
CjoHpsHN CH, THF
T
HO, o
R—N//_@ O\%H'R' Toluene: Sol to gel - - Chem.
" EtOH Commun.
P{@w . ;LJ\WN\C.ZHZS (99:1, v/v) 2015, 51,
o 0 13929.
N H
. ﬁ@ RI —J}J\/ﬁo(N‘c,Zst
H
R:PH‘@ R1 :}LH/%)(N\CIZHZS
(o) ()
R*g’NV@V N\gkk DMF, Sol to gel - - Cryst.
N DMEF/ H,0O Growth Des.
}i@}f \NIHJ Ny 2Y,
NGNS DMSO/ 2015, 15,
Q H,0 5360.




R e EtOAc Gel to sol Lit - Chem.
)) Commun.
0 L o 2012, 48
: )‘k £ )
SRS 2767.
R= o ™ G
N [e]
-0t |
N DMF : H,0 Sol to gel - 431x10° | ChemistrySe
HO (1:1, v/v) lect, 2017,
. .@' : 2,959.
H
X
Yz N DMSO: Sol to gel - - Dalton
O NN H,O Trans.,
o z., 2017, 46,
a.X=Y=CH;Z=N | X 2793.
b.X=Z=CH;Y=N
c.Y=Z=CH;X=N
OC6Hs;
; Q OCyeHss Toluene/eth Sol to gel - - Langmuir,
N/\:\>>NH anol (10:1, 2007, 23,
= OCiHz; v/v) 8217.
N EYO\R
O/ 0 Diphenyl Sol to gel - - Chem. Lett.,
# . ether 2003, 32, 12.
R= H
0
Z o X o # New J.
|
v A A *NQ THF-H,0 | Sol to gel ; ; Chenm.,
HoH HoH (3:2) 2010, 34,
2261.
N
" H,0 Sol to gel - - New J.
HN_© Chem.,
2014, 38,
H H
\ AN No [ 2470.
~T
mo NTYOR CHCl;:CH; Gel to Sol Cu?t, Hg?* - New. J.
oo OVC\\/N or OH (2:1, Chem.,
N v/v) 2016, 40,
o 3476.
@EMY
O%\\/N\/K
H, 0
R= :ffo
H H
NANC /N NS
@/ M \Q DMSO: Sol to gel Cu?* - New. J.
" " H,0 (1:1, Chem.,
NN I\ NS v/v) 2018, 42,
(ND/ m \Q - - 6488.




DMSO: Gel to sol Cu?* 3.69 x 10
O [
@EN »_@ ) DMSO: Gel to sol Cu?, Hg?" 3.34x 10 | Mater.
NN H,O Chem.
Front., 2018,
2, 385.
N,P DMSO: Sol to gel - 1.93x 107
/\N i i N — H0
@[:\F@ DMSO: Sol to gel - 1.28x 10
i H,0
H 1,4- Gel to sol - 3.27x 1073
},JO@/\\N/QN:@ dioxane-
I 2 N MeOH (1:1, Present
v/v) work
1,4- Sol to gel 9.27x10°
dioxane-
H,0 (1:1,
v/v)
Table S3: Results of gelation tests for 1-5
Solvent 1 2 3 4 5
CHCly S S S S S
2% Methanol in CHCl, S S S S S
CHCI; : MeOH (1:1, v/v) PG G (12 S S S
mg/mL)
CHCIl; : MeOH (1:2, v/v) G (54 GO P P S
mg/mL) mg/mL)
THF S S S S S
CH;CN PS I 1 PS G
DMSO PS 1 1 PS PG
MeOH | | 1 I PS
DMF S S PG S S
Petroleum ether PS PS PS PS PS
DMF : H,0 (1:1, v/v) P P P P G
1,4-Dioxane : H,O (1:1, v/v) P S P P PG
DMSO : H,0 (1:1, v/v) P P P | P
1,4-Dioxane : MeOH (1:1, v/v) P G (S P - PG
mg/mL)
1,4-Dioxane : H,O (1:1, v/v) + Ag* P P G P P
mg/mL)
1,4-Dioxane : H,O (1:1, v/v) + Cu?* P P P P P
DMF + Ag* S S PG S -
DMF + Cu?** S S PG S -
DMF : H,O (1:1, v/v) + Ag* P P P P -
DMF : H,O (1:1, v/v) + Cu?* P P P P -
S = solution; G = gel (mgc); I = insoluble; PS = partially soluble; P = Precipitation, PG = partial
gel (thick material did not stick on the top of the vial upon turning). Gels were primarily
identified by inversion of vials after 20-30 mins.
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Fig. S1. Partial FTIR spectra of (A) 1, (B) 2 and (C) 3 in (a) amorphous and (b) gel states [Gels were
prepared from CHCI;/MeOH (1:2, v/v) for 1 and 1,4-Dioxane/MeOH (1:1, v/v) for 2. For 3 it was 1,4-
Dioxane/H,O (1:1, v/v) with equiv. amount of Ag* ion].
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Fig. S2. Photographs showing the thermal responsiveness of the gel of 1 from CHCI;/MeOH (1:2, v/v), 2

from 1,4-Dioxane/MeOH (1:1, v/v) and Ag*-gel of 3 from 1,4-Dioxane/H,O (1:1, v/v) (from top to
bottom).
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Fig. S3. Change in absorbance of 1 (¢ = 2.50 x 10~ M) upon addition of 12 equiv. amounts of (a) Cu?*, (b)
Fe** and (c¢) different metal ions (¢ = 1.0 x 10-* M) in CHCI3/CH;0H (1:2, v/v).
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Fig. S4. Change in emission (A, =330 nm) of 1 (¢ = 2.50 x 10~ M) upon addition of 10 equiv. amounts
of different metal ions (¢ = 1.0 x 103 M) in CHCI3/CH;0H (1:2, v/v).
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Fig. S5. '"H NMR spectra (CDCl;, 400 MHz) of the isolated product (compound 5) obtained from the
reaction of 1 with Hg>" ion.

00

24.086
6.07



. & o S T

ﬁ q e 5 88 & 3 R T .
H . .. . Mo~ r'u VH =D MON R ®E - @@~ @@ o

o o] o —“o = - -} i T v ol i Bl B e e e o e B i 8
g & d g #s 8 3 itk s e i e
g &g 5 88 8 7 FREE g sssIysansesaddsscaadad

¢ I\ N/ \\.\\N V%///

Y T 1 - L]

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Fig. S6. 3C NMR spectra (CDCl;, 100 MHz) of the isolated product (compound 5) obtained from the
reaction of 1 with Hg?" ion.
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Fig. S7. HRMS spectra of the isolated product (compound 5) obtained from the reaction of 1 with Hg?"
ion.
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Fig. S8. Chemical responsiveness of the metal ion induced sols of 1 in presence of different halides.
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Fig. S9. Change in absorbance of 2 (¢ = 2.50 x 10> M) upon addition of 2 equiv. amounts of different
metal ions (as perchlorate salt, c = 1.0 x 10 M) in 1,4-Dioxane/MeOH (1:1, v/v).
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Fig. S10. Change in emission (A, =350 nm) of 2 (¢ = 2.50 x 103 M) upon addition of (a) 2 equiv.
amounts of different metal ions and (b) 10 equiv. amounts of Ag® ions (¢ = 1.0 x 10° M) in 1,4-

Dioxane/MeOH (1:1, v/v).
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Fig. S11. (a) Benesi—Hilderband plot and (b) detection limit for 2 (¢ = 2.5 x 10> M) with Ag" ion (¢ = 1.0
x 10 M) at 354 nm in 1,4-Dioxane/MeOH (1:1, v/v) from UV-vis titration.

Hd MWL

LA

T T
9 7 5 3 Ppm 0

benzimidazole
protons

Ny -N-Hb HJHb
a

|
Ha._~N
He 2o} )
R= JEW
Hd g

(o]

0 0 benzimidazole®
protons

Fig. S12. '"H NMR spectra of (a) 2 and (b) 2 with Ag* ion (1:1, after ~15 mins) in CDCl;.
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Fig. S13. Partial "H NMR spectra of (a) 3 and (b) 3 with Ag* ion (1:1, after ~15 mins) in CDCl;.

Q
/ Hb He
I\(S Ha._O P L

N . .

R\l C AL

{ Hb
5\;2. 5\;2 . :
Hb:ﬂjﬁf}"o H'& CE{G ® 2
H H,0 ] Ha Hb

s - 3
R=+4 .@. : . J
(@)
- Hb L | | | J
b ¢

10

Fig. S14. Partial '"H NMR spectra of (a) 3, (b) 3 with Hg?" ion (1:1, after ~5 min), (¢) 3 with Hg?" ion
(1:1, after ~30 min) and (d) 5 itself in CDCls.
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Fig. S15. Partial '"H NMR spectra of (a) 3, (b) 3 with Fe3* ion (1:1, after ~15 min) and (c) 5 itself in
CDCl;.
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Fig. S16. Change in absorbance of 3 (¢ = 2.50 x 10> M) upon addition of 10 equiv. amounts of (a) Ag",
(b) Hg?", (c) Fe¥', (d) Fe** and (e) different metal ions (as perchlorate salts, ¢ = 1.0 x 10 M) in 1,4-
Dioxane/H,0 (2:1, v/v, to avoid precipitation or suspension 2:1 volume ratio was taken).
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Fig. S17. Change in emission (A = 350 nm) of 3 (¢ = 2.50 x 10~ M) upon addition of 12 equiv. amounts
of (a) Ag®, (b) Hg?', (¢) Fe** and (d) different metal ions ion (as perchlorate salts, ¢ = 1.0 x 10> M) in
1,4-Dioxane/H,O (2:1, v/v, to avoid precipitation or suspension 2:1 volume ratio was taken).
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Fig. S18. (a) Benesi—Hilderband plot and (b) detection limit for 3 (¢ = 2.5 x 10> M) with Ag" ion (¢ =1.0
x 103 M) at 354 nm in 1,4-Dioxane/H,O (2:1, v/v) from UV-vis titration.



Fig. S19. Preparation of DMF-H,O gel of 4 in presence of different Hg-salts; (a) Hg(NO;),, (b)
Hg(ClO,), and (¢) HgCl,.
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Fig. S20. '"H NMR spectra (CDCl;, 400 MHz) of the isolated product (compound 5) obtained from the

reaction of 4 with Hg?" ion.
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Fig. S21. 1*C NMR spectra (CDCl;, 100 MHz) of the isolated product (compound 5) obtained from the
reaction of 4 with Hg?" ion.
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Fig. S22. HRMS spectra of the isolated product (compound 5) obtained from the reaction of 4 with Hg?*
ion.



Fig. S23. Responsiveness of the Hg-gel of 4 in presence of EDTA.
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Fig. S24. Partial '"H NMR spectra of (i) 4, (ii) 4 with Fe3* ion (1:1, after ~15 min) and (iii) 5 itself in
CDCl;.
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Fig. S25. Change in absorbance of 4 (¢ = 2.50 x 10 M) upon addition of 25 equiv. amounts of (a) Hg>"
and (b) different metal ions (as perchlorate salts, ¢ = 1.0 x 10> M) in DMF/H,0 (1:1, v/v).
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Fig. S26. (a) Benesi—Hilderband plot and (b) detection limit for 4 (¢ = 2.5 x 10 M) with Hg?" ion (¢ =
1.0 x 103 M) at 238 nm in DMF/H,0 (1:1, v/v) from UV-vis titration.

Table S4. Binding constants and detection limit values for the metal ligand complexes.

Metal ligand Binding constant values ( M)
complex From UV-vis titration

2-Ag' K=155x103

3-Ag' K=2.23x103

Metal ligand Detection limit values ( M)

complex From UV-vis titration

2-Ag' 3.27x 10

3-Ag' 9.27x 10

4 — Hg** 551x10°




Table S5: Chemodosimeters based on Hg?* ion-induced imine bond hydrolysis mechanism

tric approach

Structure Solvent Sensing Interfering Detection Ref.
mechanism metal ions limit for Hg?*
M)
IR THF-H,0
o O NW©/ (9.5:05,v: Fluorescence - 2.8x 10710 Dalton Trans.,
OO‘OO v) buffered enhancement 2013, 42,
i O Ny with HEPES, 15063.
SO0 | pH=7
|
(FLOH MeOH/ Fluorescence - 8x 1010 Inorg. Chem.,
SN H,O (9:1, v/v) | enhancement 2014, 53, 4944.
~ 0 o~
HO
O “v\© CH;CN:H,O Fluorescence - Arkivoc, 2010,
9:1) enhancement 7, 170.
O N§© Pb2*, Fe2* -
.
I
O Pb2+’ F62+’ _
“O Fe3+
N DMF : H,0 = Sol to gel Present work
(1:1,v/v) transition - 5.51x10°¢
Chemodosime




'H NMR of 1 (CDCl;, 400 MHz)
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13C NMR of 1 (CDCl;, 100 MHz)
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Mass spectrum of 1.
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COSY spectrum of 1 (CDCl;, 500 MHz)
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NOESY spectrum of 1 (CDCl;, 400 MHz)
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Partial NOESY spectrum of 1 (CDCl;, 400 MHz)
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'H NMR of 2 (CDCl;, 400 MHz)

€16°
Lv6"
986"
600"
Zv0"
180"
LLT”
voz*
952"
€Lz”

89¢€"
LeE"
81y "
62h"

9¢8°
665"

66L
vze

§26"

556
aLe
§6¢

b19°
$89°
oL

gee”

z9¢e”
90%"

NNHAAAAAAAAAAAAAAAAAAAHAO OO

ss=\l=

"L
.FV
T

5

4

-

g

for H20

0.5 ppm

|

1.0

00°€
21°6

!

g

28" €T

0°S

R

06°T




13C NMR of 2 (CDCl;, 100 MHz)
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Mass spectrum of 2.
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COSY spectrum of 2 (CDCl;, 500 MHz)
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'H NMR of 3 (CDCl;, 400 MHz)
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13C NMR of 3 (CDCl;, 100 MHz)
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Mass spectrum of 3.

100+
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COSY spectrum of 3 (CDCl;, 500 MHz)
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'H NMR of 4 (CDCl;, 400 MHz)
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13C NMR of 4 (CDCl;, 100 MHz)
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Mass spectrum of 4.
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COSY spectrum of 4 (CDCl;, 500 MHz)
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NOESY spectrum of 4 (CDCl;, 400 MHz)
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Partial NOESY spectrum of 4 (CDCl;, 400 MHz)
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13C NMR of 5 (CDCl;, 100 MHz)
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Mass spectrum of 5.
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COSY spectrum of 5 (CDCl;, 500 MHz)
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NOESY spectrum of 5 (CDCl;, 400 MHz)
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Partial NOESY spectrum of 5 (CDCl;, 400 MHz)
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Partial FTIR spectra of compounds (a) 1, (b) 2, (c) 3, (d) 4 and (e) 5.
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