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Figure S1. IR Spectrum of 1(DMF),.
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Figure S2.'H-NMR (DMSO-d;) spectrum of 1(DMF),.
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Figure S3. COSY-NMR (DMSO-d¢) spectrum of 1(DMF),.

T
84 83

12 (ppm)

8.0

79

T
15

1 (ppm)



Desklop.&. 3 2 SR B2YRgELRR P L4500
Znuz R 564 ¢ % REREARARE IPEE
R [ Y e VO
14000
=~ I o o o )
Ny N
N N ~., ~°
H 4 OD/Zn.._‘_% A ¢l L3500
Moy S0 @J; \ S
cl ] _
= ) Cl H;C-N’CHS 3000
=N CH N,
i O H }H
02 N _H o
H3C e
, o g 9 3 i 2500
0=-Zn N r
'—--—..._U N i N
cl 1 L o o 4l _
2000
4
3
L1500
| ' | 1000
2 !
| |
1 500
| | | |
| |
o J - f i - (PP~ " W I . _..AL__'_ " " Lo
T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S4. 13C-NMR (DMSO-dg) spectrum of 1{(DMF),.
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Figure S5. Comparison of 'H-NMR (DMSO-dg) spectra of L1, HL2 and 1(DMF),.
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Figure S6. (a) TGA; (b) DTA-TG of 1(DMF),.
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Figure S7. ORTEP of 1(DMF), to show the atom numbering; Thermal ellipsoids shown at 50% probability (H atoms are
not shown for clarity).
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Figure S8. PXRD of 1(DMF),: Simulated 1(DMF),, Experimental 1(DMF), and 1 (without DMF)



Packing of the rings in 1(DMF),,

Figure S9.
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Figure $10. Normalized UV-Visible absorption spectra of 1(DMF), in solid state and in DMSO (concentration = 1x10> M;
Amax = 278 nm; € = 38959 M-! cm™; Concentration of 1(DMF), is calculated by taking its asymmetric unit, molecular
weight of 961.11).
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Figure S11. Photoluminescence spectra of 1(DMF), (a) in solid-state and (Excitation wavelength = 350 nm, slit width =
2.5 nm) (b) in DMSO at different concentrations (Excitation wavelength = 350 nm, slit width = 4 nm) (Concentration of
1(DMF), is calculated by taking its asymmetric unit, molecular weight of 961.11).

10



(a)

u.)

Intensity (a

1600000 —

1400000 -

1200000 —

1000000 ~

800000

600000

400000

200000

400 as0 500
Wavelength (nm)

Figure S12. Fluorescence titrations of L1 (102 M) DMSO with (a) PA (10°M) and (b) 2,4-DNP (10>M).
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Note: For preparing the solution for each measurement, 100 uL DMSO solution of 10> M analyte (PA or 2,4-DNP) was
added to 1.99 mL of 102 M solution of L1 in DMSO to make a final volume of 2 mL. Similarly, other solutions were
prepared by varying the concentration of the analyte and 1(DMF), while maintaining the final volume to 2 mL.
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Figure S13. (a) Fluorescence quenching percentages of 1(DMF), (in DMSO) in presence of different aromatic

compounds; (b) S-V plot of 1(DMF), (in DMSO) in presence of differe

nt aromatic compounds.
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Figure S14. Fluorescence quenching titrations of 1(DMF)4 in DMSO
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with (a) 4-NP; (b) 2,4-DNP; (c) 2,4-DNT; (d) 4-NB.
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Figure S15. Fluorescence quenching titrations of 1(DMF), in DMSO with (a) 3-NT; (b) 2,4-DCIB (c) CIDNB (d) o-C.
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Figure S16. 'H-NMR of PA in CDCl; and in DMSO-dg.
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Figure S17. Jobs plot for estimating the binding ratio of 1(DMF), and PA in DMSO.



Figure S18. Benesi—Hildebrand (B-H) plot for determination of binding constant of 1(DMF), and PA in DMSO.
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Figure S24. 'H-NMR spectra of different ratio of 1(DMF); (14.59 mM in DMSO-dg) and PA (14.59 mM in DMSO-dg):
Solution 1: 0.10 mL of 1(DMF)4 + 0.30 mL of DMSO-dg; Solution 2: 0.1 mL of PA + 0.3 mL of DMSO-dg; Solution 3: 0.1 mL
of 1(DMF)4 + 0.05 mL of PA + 0.25 mL of DMSO-ds; Solution 4: 0.1 mL of 1(DMF)4 + 0.1 mL of PA + 0.2 mL of DMSO-ds;
Solution 5: 0.1 mL of 1(DMF)4 + 0.15 mL of PA + 0.15 mL of DMSO-dg; Solution 6: 0.1 mL of 1(DMF),; + 0.2 mL of PA+ 0.1
mL of DMSO-dg; Solution 7: 0.1 mL of 1(DMF), + 0.25 mL of PA + 0.05 mL of DMSO-dg; Solution 8: 0.1 mL of 1(DMF), +
0.3 mL of PA. (Ratio of asymmetric unit of 1(DMF),: PA is mentioned in each spectrum); (Concentration of 1(DMF), is
calculated by taking its asymmetric unit, molecular weight of 961.11; Note that PA in DMSO gets deprotonated to form
picrate anion).
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Figure S25. 'H-NMR spectra of 1(DMF), in DMSO-dg in presence of 4-NP: Solution 1: only 1(DMF),4 (0.10 mL of 14.59
mM in DMSO-dg) + 0.30 mL of DMSO-dg; Solution 2: 4-NP (0.10 mL of 14.59 mM in DMSO-dg) + 0.30 mL of DMSO-dg;
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Solution 4: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + NP (0.25 mL of 14.59 mM in DMSO-dg) +0.05 mL of DMSO-ds.
(Concentration of 1(DMF), is calculated by taking its asymmetric unit, molecular weight of 961.11).
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Figure $26. 'H-NMR spectra of 1(DMF), in DMSO-d6 in presence of 2,4-DNP: Solution 1: only 1(DMF)4 (0.10 mL of 14.59
mM in DMSO-dg) + 0.30 mL of DMSO-dg; Solution 2: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + 2,4-DNP (0.05 mL of
14.59 mM in DMSO-dg) +0.25 mL of DMSO-ds; Solution 3: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + 2,4-DNP (0.15
mL of 14.59 mM in DMSO-dg) +0.15 mL of DMSO-dg; Solution 4: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + 2,4-DNP
(0.25 mL of 14.59 mM in DMSO-dg) +0.05 mL of DMSO-dg. (Concentration of 1(DMF), is calculated by taking its

asymmetric unit, molecular weight of 961.11).
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Figure $27. 'H-NMR spectra of 1(DMF), in DMSO-d; in presence of 2,4-DNT: Solution 1: only 1(DMF)4 (0.10 mL of 14.59
mM in DMSO-dg) + 0.30 mL of DMSO-dg; Solution 2: only DNT (0.10 mL of 14.59 mM in DMSO-dg) + 0.30 mL of DMSO-
dg; Solution 3: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + 2,4-DNT (0.20 mL of 14.59 mM in DMSO-dg) +0.10 mL of
DMSO-dg; Solution 4: 1(DMF), (0.10 mL of 14.59 mM in DMSO-dg) + 2,4-DNT (0.30 mL of 14.59 mM in DMSO-dg).
(Concentration of 1(DMF), is calculated by taking its asymmetric unit, molecular weight of 961.11).
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Figure S28. Electrostatic surface potentials of 1 (optimized in DMSO) and picrate which resulted in shifts in the peak
position of N-Hc and Hb in 1H-NMR.

Figure $29. Molecular docking structure of 1(DMF), and 2,4-DNT (DFT optimized geometry of the probe (in DMSO) and
analyte were considered for docking studies).
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1- with DNP Lwith 4P
NO..NH = 3.007-3.194 A -with &-

Figure S30. Molecular docking structure of 1 and other nitroaromatic compounds (2,4-DNP and 4-NP) (For the hydrogen
bond interactions, the distances between the heteroatoms are mentioned, Interaction energy E = -176.1 kcal/mol
between the 1-in DMSO and 2,4-DNP). (Optimized geometry of the probe (in DMSO) and analyte were considered for
docking studies).
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Figure S31. Plot of fluorescene intensity at 430 nm Vs. Weight of PA/Area of thin film on thin films of 1(DMF), ( c =
0.8388).
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Figure $32. Fluorescence quenching titrations of thin films of 1(DMF), with (a) 2,4-DNP and (b) 4-NP.

(b)

1000000 - —re 1000000
[=——=10pL 2,4-DNT [r— l{DMF].
900000 ——20pL2,4-DNT 900000 ——10pL o-C
30l 2,4-DNT ——20pL o-C
800000 A ——40uL2,4-DNT 800000 4 ——30pLo-C
50uL 2,4-DNT [——40pL o-C
=G OJL 2,4-DNT 50, C
700000 — 700000 - o
.;:. e 70l 2,4-DNT =. 60pL o-C
y +———80pL 2,4-DNT o - 70uL o-C
5 600000 ——90uL2,4-DNT <. 600000 ~ —snf: Zc
é" |———100L 2,4-DNT| = ——90pL o-C
& 500000 - $ 500000 - —— 100pL o-C
] £
- -
£ 400000 400000 -
300000 300000
200000 - 200000 -
100000 100000 . ; : : .
T T T T T T 400 450 500 550 600
400 450 500 550 600 650 Wavelength (nm)
Wavelength (nm)
——1(DMF),
( C) ——10pL 4-NB
(——20pL 4-NB
———30pL 4-NB
——40pL 4-NB
400000 SO4L4-NB
——60pL 4-NB
—_ 7OpL 4-NB
3 ——80pL 4-NB
= ———90pL 4-NB
z | {——100pL 4-NB
£ 300000
c
U
2
=
200000
100000 +— — . .

T T 1
500 550 600 650
Wavelength (nm)

T
400 450

Figure S33. Fluorescence quenching titrations of thin films of 1(DMF), with (a) 2,4-DNT and (b) o-C (c) 4-NB.
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Figure S34. Frontier orbital diagrams of 1 and aromatic compounds PA, 2,4-DNP, 4-NP, 2,4- DNT, 4-NB.
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Figure S35. Electrostatic potential surfaces of 1 and aromatic compounds (Generated using the optimized geometry of
1, where solvated DMF are removed before performing the optimization).
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,4-DNP estimated from DFT.

Figure $36. HOMO and LUMO energies for 1 and 2



-2.74 eV

LUMo

-7.34 eV

o
d .
&
s (2] »e
oy ] W o o ° »a
> 2 n > = |— 0%, 24 P
"% By 3 w - |~ 3..0%.&-& s pe
o100 < T %¢ 3000
5 o > i > ® 39 )
We "3 oy .qa ) v 0We * 3 g9
....-J 041. ? ~ ™~ o %y s ..-;a._
“2as, ” © s,
° - © £
r rr©rTr T1rTnr T "1 ' 1r "l
] ] ] ] [} ] 1 ] 1 -
[}

(n3) ABaou3

Figure $37. HOMO and LUMO energies for 1 and 4-NP estimated from DFT.

Figure S38. Molecular docking structure of 1(optimised file of 1 with DFT is used) with PA.
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(a) (b)

1-2,4DNP
NO..NH =2.879-3.233A 1-2,4DNP
OH..NH =3.075 A NO..NH =2.10-3.06 A

Figure $39. (a) Molecular docking structure of 1 (Optimized file of 1 by DFT is used) and 2,4-DNP; Interaction energy E=
-185.1 kcal/mol; (b) Optimized Geometry of 1-2,4-DNP along with possible interactions (dotted black line) obtained by
DFT; Interaction energy = -120.51 kcal/mol (For the hydrogen bond interactions, the distances between the
heteroatoms are mentioned, E is the energy of interaction between the probe and the analyte).

(a) (b)

1-4-NP ) NO..NH=2.14 A
NO..NH =2.83-3.301A

Figure S40. (a) Molecular docking structure of 1 (Optimized file of 1 by DFT is used) and 4-NP; Interaction energy E = -
150.6kcal/mol; (b) Optimized Geometry of 1-4-NP along with possible interactions (dotted black line) obtained by DFT;
Interaction energy E = -80.09 kcal/mol (For the hydrogen bond interactions, the distances between the heteroatoms
are mentioned, E is the energy of interaction between the probe and the analyte).
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Figure S41. Overlap of emission spectra of 1(DMF), in solid state with absorption spectrum of (a) PA (b) 4-NP (c) 2,4-
DNP.

30



1:0.5(1({DMF),:PA)

I?

! 1:2(1{DMF),:PA)

o ' I
[ I : N -1:3(1(DMF),:PA)
U T L
' "-‘,.,!w|,h|‘[ui AL TN NAA
| I [ I N, | N\
o Lo
| I |
| | |
| I | | | | |
! i,
1659 167% 1593 1485 1426 771 Lol
1 T T T T T T
2000 1500 1000 500

Wavenumber (cm'l)

Figure S42. Comparison of IR spectra of 1(DMF), in presence of different amount of PA: (a) 1(DMF), only, (b) 1(DMF),:
PA =1:0.5; (c) 1(DMF),: PA = 1:2; (d) 1(DMF),: PA = 1:3; (e) PA only; Note that for 1(DMF),, asymmetric unit of 1(DMF),
is considered for calculating the ratio. (Notice the appearance of peaks corresponding to PA (some of the peaks are
1627cm ™, 1426cm 1) as the ratio of picric acid increases, while the original peaks of 1(DMF), (some of the peaks are 694
cm™, 1435 cm™, 1593 cm™?, 1659 cm™) are retained).
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Figure S44. Fluorescence intensity after four cycles.
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Figure S45. Emission spectra of thin film of 1(DMF), and PA; Spectra were taken after recovering 1(DMF), by removing
PA.
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Figure S46. PXRD of 1(DMF),: Experimental 1(DMF), and 1(DMF), recovered after removing PA (4t cycle).
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Figure S47. SEM-EDX Morphology of (a) 1{DMF),, (b) 1(DMF), after PA intake; Mapping of (c) 1(DMF), [Molecular weight
of 1(DMF),:(CasH4oNgCl,04ZNn)=961; Molecular weight after removing DMF and hydrogen atoms =789) Observed wt.%
of Zn = 8.94%; Calculated wt% Zn =8.23%] (d) 1:1 ratio of 1(DMF); and PA (Solid sample) [Molecular weight of
1(DMF)4:PA (1:1 ratio): (CaaH4oNgCl,09ZNn)=961+229.1=1188.1 (Molecular weight excluding hydrogen=1145.1) Observed
wt.% of Zn = 5.90%; Calculated wt% Zn =5.70%] (Asymmetric unit of 1(DMF), is considered for calculation).
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Table S1 Crystal data and structure refinement for 1(DMF),

Empirical formula
Formula weight
Temperature/K

SSSS
Space group
a/A
b/A
c/A
o/°
B/
v/°
Volume/A3
YA
Pcalc8/cm?
pu/mm-t
F(000)
20 range for data collection/®
Index ranges
Reflections collected

Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 ()]
Final R indexes [all data]
Largest diff. peak/hole / e A3

CagHgoClsN16018ZN;
1922.22
93(2)
monoclinic
P2./n
17.2400(3)
11.9521(2)
21.5421(4)
90
98.188(2)
90
4393.59(14)
2
1.453
2.446
1984.0
8.294 to 159.352
-21<h<21,-14<k<14,-27<1<27
15886
11452 [Ri,: = 0.063 (component 1 (71%) and R;,; =
0.113 (component 2 (29%), Rsigma = 0.0534]"
11452/0/582
0.987
R:? =0.0614, wR,P = 0.1553
R:? = 0.0848, wR,P = 0.1672
0.89/-0.88

*Ry =X [Fol = [Fel I/Z1Fol. WR, = [Ew(Fo? ~F2)/Zw(Fo2) 112, where w = 1/[*(Fo?) + (aP)* + bP),
P = (Fo? + 2F2)/3.

*The crystal structure is twin modelled with component 1 (71%) and component 2 (29%).

Table S2 Bond lengths and bond angles in metal coordination sphere in 1(DMF),

D-H..A d(D- d(H- d(D-A)/A D-H-A/°
H)/A A)/A

N1-H1...082 | 0.88 2.16 3.006(4) 160.7

N2-H2..04b | 0.88 2.12 2.910(4) 149.7

N3-H3..07° | 0.88 2.04 2.900(4) 164.5

Symmetry codes: 2+x,+y,+z;P+x,1+y,+z.

36



Table S3 Distances and angles in hydrogen bond interactions in 1(DMF),

Bond Lengths Bond Angles
Atom1 | Atom2 | Length Atom1 | Atom2 | Atom3 | Angle (°)
(A)
Zn1 o4 2.016(2) | 04 Zn1 05 57.9(1)
Znl 05 2.446(3) | 04 Znl 06 96.2(1)
Znl 06 1.980(3) | O4 Znl N4 138.4(1)
Znl N4 2.020(3) | O4 Znl N5 102.8(1)
Znl N5 2.053(3) | 05 Znl 06 154.0(1)
05 Znl N4 91.4(1)
05 Znl N5 90.9(1)
06 Znl N4 109.2(1)
06 Znl N5 98.5(1)
N4 Znl N5 105.2(1)
.No. Compound Concentration of 1(DMF), Concentration of PA Lifetime (ns)
1. 1(DMF), 10°M - 0.36 ns
2. Solution 1 10°M 5x107 M 0.35ns
3. Solution 2 10°M 1.5x10°%M 0.34 ns
4. Solution 3 10°M 3x10°M 0.34ns
5. Solution 4 10°M 45x10%M 0.33 ns
6. Solution 5 10°M 6.5 x10° M 0.32ns

Table S4 Lifetime data of 1(DMF),. (Lifetime plots are shown in fig. S20)

Table S5 Photophysical data of 1(DMF), in DMSO and solid state (Absorption and emission plots are shown in fig. S10 and S11)

S.No. Photophysical Data 1(DMF), in DMSO 1(DMF), in Solid State
1. UV Maxima (Amax, €) 278 nm, 38959 M-1cm™? 245 nm and 290 nm
2. PL Maxima (Aem Stoke shift) 409 nm, 169491.53 cm™! 430 nm, 125000 cm™?

(Slit Width =4 nm) (Slit Width = 2.5 nm)
3. Quantum Yield () 0.4 %* 6.03 %*

* Absolute quantum yield
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Table S6 Comparison of 1(DMF), with literature reports

Type of Probes

Reported Probes

Detection Limit / Medium

K., Value

Metallocycles/Metal
Organic Cages

This work

6.89 x 101 M of picrate ion

in liquid state (DMSO) and

0.49 ng/cm? of picric acid in
solid state.

5.174 x 10*M

Pd-Macrocycle (1&2)!

287 nm & 71 nm in EtOH

6.73 x 10*M and
2.61x10°M

Re(l)-metallacycles (3b & 4)2

Medium= 60% aqueous THF

2.6 x 10* M and

solution 4.38x10*M

Zn (I1)- metallacycle3 7.62 x 108 M in 50% H,0: 3.44 x 10*°M
EtOH

Pt (Il) - metallacycle?* 3.01 x 1077 M in CH,Cl, 1.3x10°M™1?

3d - 4f metal-organic cages (1&2)5

79 ppb and 60 ppb in

DMSO (LOD = C, xD,)

C, is concentration of
sensors and D, is equivalent

7.79 x 10* Mt and
1.33 x 10° M1

of PA
Pt',-organometallic (2&3)¢ Medium = DMF — methanol 2.0x10*Mtand
solution 5.0 x 104 M1
Ni-OBA-Bpy-18 MOF/glassy carbon 66.43 ppb in vapour phase 3.45 x 10° M
electrode’ and water 0.6 ppm
Metal Organic {[Euz(MFDA),(HCOO),(H,0)¢]-H,0}8, 4.5 % 10”7 M in DMF -
Framework
CJLU-1° 0.362 uM in ethanol 2.60 x 10° M1
{Zn,(tpt),(tad),-H,O}° 2.56 x 107° M in water 7.8 x 104 M1
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