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Table S1. Results of gelation test for compounds 1 and 2.

Solvent 1 21
CH3;0H I |
DMF S S
CHCl, S S
THF S S
DMSO G (17 mg/mL, 58°C) PS
CH3CN G (12 mg/mL, 56°C) PS
Toluene G (10 mg/mL, 74°C) PG
Benzene G (12 mg/mL, 66°C) PG

1,2-dichlorobenzene

G (25 mg/mL, 48°C)

G (42 mg/mL, 44 °C)

DMSO-H,0(1:1,v/v)

G (8 mg/mL, 66°C)

DMF-H,0 (1:1,v/v)

G (7 mg/mL, 64 °C)

(10 mg/mL, 58 °C)

CH3CN-H,0 (1:1,v/v)

PG

Pet ether*®

G (15 mg/mL, 58°C)

26 mg/mL, 66°C

[
G
[

G (
G (

)
Hexane* G (14 mg/mL, 64°C) 27 mg/mL, 68°C)
Cyclohexane* G (23 mg/mL, 62°C) G (32 mg/mL, 70°C)
Petrol* G (14 mg/mL, 58°C) G (24 mg/mL, 72°C)
Kerosene* G (16 mg/mL, 70°C) G (25 mg/mL, 74°C)
Diesel* G (14 mg/mL, 56°C) G (24 mg/mL, 72°C)
Pump oil* G (15 mg/mL, 72°C) G (26 mg/mL, 76°C)
Silicon oil* G (13 mg/mL, 68°C) G (28 mg/mL, 72°C)

S = Solution; G = Gel (mgc, Tga); | = Insoluble; PS = Partially soluble; P =
Precipitation, PG = partial gel (thick material that did not stick on the top of
the vial upon inversion). Gelation studies were carried out by taking upto 25
mg and 50 mg of compounds 1 and 2, respectively in 1 ml of different
solvents. Gels were primarily characterized by inversion of vial method after
~15 min of sample preparation.

* In these solvents compounds 1 and 2 were either insoluble or partially
soluble. Gelation was investigated by adding THF solution of compounds 1
and 2 to these solvents at 1:19 ratio (THF: solvent, v/v) at concentration upto
30 mg/mL. Gels were primarily characterized by inversion of vial method
after ~15 min of sample preparation.
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Fig. $1. Partial FTIR spectra of 1 in (a) amorphous state and gel states in (b) toluene, (c) DMF-H,O
(1:1, v/v) and (d) Kerosene.
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Fig. S2. Partial FTIR spectra of 2 in (a) amorphous state and gel states in (b) DMF-H,O (1:1, v/v)
and (c) 1,2-dichlorobenzene.’
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Fig. S3. SEM images of xerogel of (a) compound 1 and (b) compound 2 in DMF-H,0 (1:1, v/v)
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Fig. S4. Rheological studies of the gels of 1; (a, ¢ and e) amplitude sweep and (b, d and f)
frequency sweep experiments. All the gels were prepared at respective mgc and the experiments
were carried out at 25 °C. For all the gels, amplitude sweep experiment was carried out at constant
frequency of 1Hz and frequency sweep experiment (except for the 1,2-dichlorobenzene gel) was
performed at constant 0.1% strain. For the 1,2-dichlorobenzene gel, the frequency sweep
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experiment was carried out at constant 0.05% strain.
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Fig. S5. Rheological studies of the gels of 2; (a and c¢) amplitude sweep and (b and d) frequency
sweep experiments. All the gels were prepared at respective mgc and the experiments were carried
out at 25 °C. For all the gels, amplitude sweep experiment was carried out at constant frequency of
1Hz and frequency sweep experiment was performed at constant 0.1% strain.
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Fig. S6. Thixotropy-loop test via continuous step-strain measurements with the 1,2-dichlorobenzene
gel of 2. The gel was subjected to a sudden increase in strain from 0.05% (where G’>G”) to 30%
(where G’<G”). However, when the strain was reversed from high to low strain after a recovery
period of 2 min still G” was higher than G’ indicating dominance of sol-type nature. The
experiment was carried out at 25 °C and the gel was pepared at 1.5 wt %, (w/v).
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Fig. S7. Photograph showing the sol-gel interconversion of the 1,2-dichlorobenzene gel of 2 in the
presence of different physical and chemical stimulus.

Fig. S8. Gel-to-sol transformation of 1 in Toluene upon addition of CN- and F-ions.

Fig. $9. Photograph showing the phase changes of 2 (at mgc) in 1,2-dichlorobenzene when the
gels were prepared with equiv. amount of different anions (as tetrabutylammonium salts) [from left
to right: (a) CN-, (b)F-, (c) AcOr, (d) H,POy, (e) CI, (f) Br, (g) I, (h) NO5 and (i) HSO,].
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Fig. $10. Photograph showing the chemical reversibility of the anion induced sols of 2 in 1,2-
dichlorobenzene and discrimination of F- and CN- ions.
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Fig. S11. Partial '"H NMR spectra of 1 (a) in absence and in presence of equiv. amount of (b) F- and
(c) CN-ions in CDCl3; containing 5% dg-DMSO
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Fig. S12. Partial '"H NMR spectra of 2 (¢ = 5.60 x 103 M) (a) in absence and in presence of equiv
amount of (b) F-and (c) CN-in CDCl;
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Fig. S13. Partial FTIR spectra of (a) 1, (b) 1 with CN-and (c) 1 with F
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Fig. S14. Partial FTIR spectra of (a) 2, (b) 2 with CN- and (c) 2 with F-.
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Fig. S15. Change in absorbance of 2 (¢ = 2.50 x 105 M) upon addition of 30 equiv. amounts of (a)
F-, (b) CN- and (c) different anions (c = 1.0 x 10-3 M) in CH3CN containing 1% DMF.

S8



(@) | rR=0996 (B) 401 R=0.998

4 K=13x10°M" ' K= 6.5x10" M
< <
Z 3 ~5 201
(o]
< <
2_
5000 10000 20000 40000
1G] 1/[G]

Fig. $16. Benesi—Hilderband plot for 1 (¢ = 2.5 x 10-5 M) with (a) CN- and (b) F- (¢ = 1.0 x 10-3 M) at
390 nm CH;CN containing 0.5% DMF from UV-vis titration.
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Fig. $17. Benesi-Hilderband plot for 2 (¢ = 2.5 x 10-> M) with (a) CN- and (b) F- (c = 1.0 x 103 M) at
366 nm CH3;CN containing 1% DMF from UV-vis titration.
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Fig. S18. Detection limit of (a) CN- and (b) F- for compound 1 at 390 nm in CH3;CN containing 0.5%
DMF from UV-vis titration.
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Fig. $19. Detection limit of (a) CN- and (b) F- for compound 2 at 366 nm in CH;CN containing 1%
DMF from UV-vis titration.

Table S2. Binding constants and detection limit values for the anion-ligand complexes.

Anion-ligand | Binding constant values ( M-")
complex From UV-vis titration
1-CN- K=1.3x103

1-F K=6.5x10?

2-CN- K=6.84 x 102

2-F K=3.37x10?

Anion Detection limit values ( M)
ligand From UV-vis titration
complex

1-CN- 1.4x10°

1-F 8.6 x 10°

2-CN- 1.19x 10°

2-F 9.10 x 106
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Fig. $S20. Change in fluorescence intensity (Aex = 390 nm) of 1 (¢ = 2.50 x 10-> M) upon addition of
16 equiv. amount different anions (¢ = 1.0 x 10-* M) in CH3CN containing 0.5% DMF.

Table S3: Reported structures for CN- sensing in gel phase.

Entry | Gelator structure Detection Sensing solvent Detection | Interference | Ref.
media mechanism limit (M) from other
anions
1 Gel-to-sol H-bonding DMSO - F-and AcO- 2
transition and
Deprotonation
2 Gel-to-sol H-bonding toluene - F-and AcO- 3
transition and
Deprotonation
3 Gel-to-gel H-bonding DMSO:H,O | - F-, AcO and | 4
1§ transition and (8:2, viIv) H.PO,
HN Deprotonation
H H
NSV N N
‘/ (o) (o) ‘/
4 Two component gel | Gel-to-sol H-bonding Air dried gel | - S2 5
from citrazinic acid | transition and
and melamine Deprotonation
5 Gel-to-gel Metal DMF - 6
(T transition Displacement 1.0x 10°%
] 1.0x 107
N
HN.
CléHﬂo/éioclﬁHﬂ
OCy6Hs,
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6 ‘ Gel-to-gel Metal EtOH 1.0x 10
O transition Displacement
W
HN.
C16H33 OC16H33
OCIGHJJ
7 N Crstsr Gel-to-gel Metal DMSO 1.6 x10°%

Cistsrs iy o transition Displacement
)

8 . Gel-to-sol Reaction- DMF:H,O 1.36 x 10°®
9 / transition based (2:1, viv)
e s
aJ

9 N Gel-to-sol Reaction- CH4CN 9.36 x 106
~ N transition based

10 Gel-to-sol Reaction- Toluene-
transition based CH3;0H 417 x 10®
(1:2, viv) (in
CH3CN)
11 Gel-to-sol H-bonding DMSO:H,O | 7.96 x 10
transition and (1:1, viv)
Deprotonation
This Nz 0 o | Gelto-sol H-bonding 1a) toluene | 1a)-
work Y 4 transition and 1b) CHsCN | 1b) 1.4 x
NC Y Q o0 Deprotonation 10°%
NH, 1
NC— o]
I\} N\L<;yoﬁ/<o 2a) DCB
R 2b) CH,CN | 2a)-
2 2b) 1.19x

R=—§ 105
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Table S4: Reported structures of diaminomalenonitrile-based anion-sensors.

Entry Gelator structure Detection | solvent Detection | Responsi | Interference Ref
media limit (M) veness from other
anions
1 HzN Solution DMF:H,0 (4:1, | 16nM CN- F- 12
O )
. CN
2 HoN Solution DMF 98nM F- - 12
Q4™
CN
J
3 Mo > N Solution DMSO:HEPS 6.25 CN- - 13
”CINHz j!\ © wﬁ o buffer (1:4 v/v) | x10-6
4 Solution DMF:H,0O (1:1, | 0.16 uM CN- - 14
VIv)
NH
S / _N__~ cN
G/N OH CN
This NH; Gel-to-sol | 1a) toluene 1a) — CN- F-
work NCJ\yN 0 /_<O transition
N Q d o 1b) CHsCN 1) 1.4 x
R 10°M -
NH; 1 2a) DCB
NC—\ N O 2a) -
NC \\_QO o 2b) CH5CN
R 2b) 1.19 x
2 10°M
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Fig. S21. Phase-selective gelation of 2 from biphasic mixture of water and (a) petroleum ether, (b)
hexane, (c) cyclohexane, (d) petrol, (e) diesel, (f) kerosene, (g) Pump oil and (h) silicon oil

II 4“

Fig. S22. Phase-selective gelation of 1 from toluene/water mixture in presence of (a) NaCl and from
different water source (b) tap water and (c) river water.
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Fig. S23. Photograph showing the adsorption of (a) Crystal Violet (CV), (b) Malachite Green (MG),
(c) Uranine (UR) when toluene gel of 1 (10 mg/mL) was injected to different dye solutions. In all
cases, [dye] = 3.5 x 10° M.
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Fig. S24. Photograph showing the adsorption of (a) Crystal Violet (CV), (b) Malachite Green (MG),
(c) Uranine (UR) by the toluene gel of 1 (10 mg/mL) via heating-cooling method. In all cases, [dye]
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Fig. $25. Structures of dyes and the bar plot shows the respective adsorption data.
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Fig. S$26. Partial FTIR spectra of (a) 1 (amorphous) (b) toluene gel of 1, (c) Crystal Violet and (d)
Crystal Violet adsorbed gel.
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Fig. S27. Comparison of normalized UV-vis spectra of the toluene gel of 1 before and after
adsorption of Crystal Violet (CV).
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Table S5: Reported structures of supramolecular gelators applied

in dye adsorption.

Entry Gelator Structure Dye removed % of dye | Time Ref.
removed | Taken
1. Rhodamine B 84 28h 15
O Ry H (cationic dye)
ﬁ\o )-*“\I(OH
H H Reactive Blue 4 | 88 30h
@ O (neutral dye)
R{=—CH.Ph Direct red 80 97 32h
Rz=—CH,CH(CH3), (anionic dye)
2. Uranine 85 24h 16
(Q (anionic dye)
N N
Cre, $0O
o o
A 0,
R opmrg R
R= _f%
3. Rhodamine 6G | 82.4 48h 17
i (cationic dye)
O Crystal violet 98.2
O (cationic dye)
@ [O Methylene Blue | 76.1
HooC COOH (cationic dye)
4. Ag(l)-melamine polymer hydrogel Rose Bengal 93 48h 18
(neutral dye)
5. Crystal Violet 97 24h 19
o R cationic dye
AR feationie cve)
C1sHaq H | \F]; “oR?
o]
R Rr? r3
CHMeEt CHzPh H
6. Methylene Blue | 98 48h 20
o o (cationic dye)
HO OH Methyl Violet 2B | 97
(cationic dye)
O NH
1 1-
/@NH Pyrenemethylam | 62
N ine (neutral dye)
7. Crystal Violet >95 10h 21
ij (cationic dye)
>L JL mr
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8. Rhodamine 6G | 95 24h 22
e W (cationic dye)
C!\._(\ Ko /[
\_Qym"_.:“_f a I;tjl " Acriflavine
% g ”"‘rﬂr"‘/LD (cationic dye) 92
O
Ry=CHg, Ry=COQOCH,, X=H,
9. Methyl Violet 2b | 100 24h 23
BzO (cationic dye)
BzO a
HO
OPMP
PMP = p-Methoxyphenyl
10. % Crystal Violet >97 24h 24
R; o Rhodamine B
00 Of\”o (both  cationic
S o] dye)
R, O=( OCH
Ry = CHy, Rz = CagHzy Ra
11. N N Acid fuchsin 95 4h 25
/“\ /H\ (anionic dye)
HS S NH,
Ag*-gel
12. H]/@(H Methyl orange i) 94 4h 26
7N N VL N T (anionic dye)
GSen e ee® 24n
i) Ag*-gel, i) Cd2*-gel, iii) Pb2*-gel 5h
13. Erythrosine B 83 2h 11
Uranine
(both anionic | 82
dye)
This Ne— 2 o Crystal Violet >97 Within a | -
work NC\ N g oﬂo minute
R Malachite Green | >90

(both
dye)

anionic
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'H NMR (CDCls, 400 MHz)
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13C NMR (CDClI; containing 40uL ds-DMSO, 400 MHz)
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Mass spectrum of 1.

Calculated: 689.4431 (M-H)*, found: 689.4434(M-H)*.
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'H NMR (CDCls, 400 MHz)
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13C NMR (CDCI3, 400 MHz)
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