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Figure Caption

Figure 1. '"H NMR of compound 4 in (DMSO-d;, 400 MHz)

Figure 2. 13C NMR of compound 4 in (DMSO-d,, 100 MHz)

Figure 3. "H NMR of compound S1 in (DMSO-d;, 400 MHz)

Figure 4. 13C NMR of compound S1 in DMSO-d,, 100 MHz)

Table 1. The Sensing abilities of various chemosensors for Cr3* ions reported in literature

Figure 5. 1D arrangement of S1 via intra- and intermolecular non-covalent interactions between
the adjacent molecules.

Figure 6. Double decker m-stacked arrangement of two phenolic rings and hydrogen bonding
between the adjacent molecules.

Table 2. Crystal data and structure refinement for compound
Figure 7. Predicted absorption spectrum of S1.

Figure 8. Optimized structure of S1

Figure 9. Optimized structure of S1-Cr3*

Figure 10. Filter Paper strip application
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Experiment

Procedure for Synthesis of Compound 4

Diethyl 2, 6-dimethyl-4-(4-nitrophenyl)-1, 4-dihydropyridine-3, 5-dicarboxylate (1, 2 g, 1
mmol) and selenium dioxide (740 mg, 2.5 mmol) were dissolved in 1, 4-dioxane in a round
bottom flask. After the addition, the reaction mixture was refluxed for 10 mins. The reaction
progress was monitored by thin layer chromatography. When reaction was completed then the
reaction mixture was cooled at room temperature and then filtered to remove selenium. The
obtained filtrate was then evaporated under reduced pressure to obtain the crude product. The

desired pure aldehyde was then obtained by column chromatography (hexane: ethyl acetate,
7:3, v/v) in 59 % yield.

'"H NMR (400 MHz, DMSO-dy): 6 ppm 9.95 (s, 1H), 8.30 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8.8
Hz, 2H), 4.01 (m,J=7.1, 2.2 Hz, 4H), 2.63 (s, 3H), 0.92 (t, /= 7.1 Hz, 3H), 0.85 (t,J = 7.1 Hz,
3H). 3C NMR (100 MHz, DMSO-dj): 6 ppm 192.7, 166.0, 165.4, 157.2, 147.6, 144.7, 140.7,
1304, 123.5, 62.5, 62.2, 22.5, 13.5. IR (KBr, cm): 2895, 2860 and 1720. Melting Point: 130-
132 °C. HRMS (m/z): Calculated for C;oH;gN,O; 387.1148, obtained 387.1187.
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Figure 1: '"H NMR of compound 4 in DMSO-d;
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Figure 2: 3C NMR of compound 4 in DMSO-d;
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Figure 3: '"H NMR of compound S1 in DMSO-d;
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The chemosensor S1 exhibit remarkably good sensing ability as compared to various literature

Figure 4: 3C NMR of compound S1 in DMSO-d,

reported chemosensors for detection of Cr3* as shown in Table 1.

Table 1. The Sensing abilities of various chemosensors for Cr** ions reported in literature.

Detection Limit

S.No. Chemosensors Ref.
(in pM)
\N,NH
1. N OH % / ﬁzo 0.59 1
o-N O




2. 1.08 2
3. 0.96 3
4. 1.21 4
5. 0.54 5
Present
6. 0.21
Work

Single crystal X-ray diffraction analysis

Crystals of compound S1 were grown by allowing slow evaporation of the saturated acetonitrile
solvent at room temperature for SC-XRD studies. Good quality needle shaped colorless crystals

were withdrawn and exposed to X-rays on a Bruker diffractometer employing a graphite



monochromatized Mo/Ka radiation (A = 0.71073 A) at temperature 273 K. The crystal data
was reduced using CrysAlis pro software available with the diffractometer. Further, least
square refinement after introduction of anisotropic displacement parameters yielded the R
values mentioned in Table 2. The structure was solved by direct methods using SHELXT-2014
and refined by the full-matrix least-squares method on Olex2.refine 1.5. All calculations were
carried out using the OLEX2 package of the crystallographic programs.® For the molecular
graphics, the program Mercury (2022.3.0) was used. 7 The selected cell parameters, efc. are

given in Table 2.

Figure 5:1D arrangement of S1 via intra- and intermolecular non-covalent interactions between
the adjacent molecules.

Figure 6: Double decker n-stacked arrangement of two phenolic rings and hydrogen bonding
between the adjacent molecules.



Accession Codes

CCDC 2239138 contains the supplementary crystallographic data for ligand S1 for this paper.
This data can be obtained free of charge via www.ccdc.cam.ac.uk/data_request/cif, or by
emailing data request@ccdc.cam.ac.uk, or by contacting The Cambridge Crystallographic
Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK; fax: +44 1223 336033.

Table 2. Crystal data and structure refinement for compound
Identification code S1
Empirical formula C4sH44NgOg
Temperature/K 273(2)
Crystal system monoclinic
Space group P-1
a/A 9.2544(18)
b/A 14.853(3)
c/A 15.963(3)
o/° 86.399(6)
pB/e 78.902(6)
y/° 85.910(6)
Volume/A3 2144.9(7)
V4 43
Pealc/g cm™ 1.432
wmm-! 0.132
F(000) 946.927
Radiation Mo/K, (A= 0.71073)
20 range for data collection/® 2.25to 28.35
Index ranges -12<h<12,-19<k<19,0<[<21
No of Reflections measured 10680
Independent reflections 7068
Goodness-of-fit on F? 1.081
R [F? > 20 (F?)], wR(all data) %g%%lz’

DFT Calculations of S1 and S1-Cr3*

The simulated spectrum is depicted in Figure 7
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Figure 7: Predicted absorption spectrum of S1.

Figure 8: Optimized structure of S1

Final Coordinates (Angstroms)

1 C -3.074714 -1.352920 -0.080309
2 C -3.164308 -2.618486 0.506213
3 o] -2.120531 -3.524320 0.519334
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81 H 4.045647 -6.556415 -2.503948
82 H -1.552671 3.361513 -2.382666
83 H -2.388348 2.686315 -4.659455
84 H -2.938156 0.316505 -5.127406
85 H -2.681779 -1.427285 -3.355865
86 H -0.609344 0.111981 3.496993
87 H 0.011931 4.426160 4.883220
88 H 1.773070 4.769990 4.953923
89 H 0.750350 5.698023 3.860084
90 H 1.311699 4.730012 0.122138
91 H 1.914710 6.192350 -0.700943
92 H -0.462790 6.521819 0.014650
93 H -0.034286 6.136756 1.693058
94 H 0.604585 7.622564 0.930140
95 H 5.021299 3.168881 2.022032
96 H 6.966741 3.325580 0.449289
97 H 4.331414 2.760195 -2.892013
98 H 2.379228 2.556983 -1.328594
99 H 2.122202 -2.167012 0.320618
100 H 2.508707 -2.644409 2.003698
101 H 4.516811 -2.971597 0.523987
102 H 4.444670 -1.259858 0.034111
103 H 4.838251 -1.695508 1.722883

Figure 9: Optimized structure of S1-Cr3*

Final Coordinates (Angstroms)

ATOM X Y z
1 C -4.670967 -2.263048 -0.332941
2 C -4.461978 -3.528629 0.296297
3 o] -3.246356 -4.147235 0.248870
4 C -2.255298 -3.639516 -0.560962
5 C -2.445809 -2.424950 -1.294217
6 C -3.639778 -1.694662 -1.127341
7 C -5.960692 -1.687169 -0.160437
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85 H -0.245103 4.712279 2.795287
86 H 1.216380 5.521769 3.357105
87 H 0.610877 5.862546 1.722897
88 H 2.890750 6.281822 0.266375
89 H 4.439509 5.409268 -0.003057
90 H 4.552350 7.700532 -1.011838
91 H 4.141353 8.433169 0.560388
92 H 5.690730 7.572482 0.353795
93 H 5.679884 3.407837 3.267602
94 H 8.113920 3.698007 2.781063
95 H 7.438704 2.760771 -1.359309
96 H 4.989228 2.480821 -0.906449
97 H 4.597660 -1.948422 1.044209
98 H 5.788598 -1.399368 2.267277
99 H 6.969672 -2.028754 0.165301
100 H 5.965871 -0.905979 -0.785480
101 H 7.128626 -0.277613 0.426107
102 cr -1.078920 2.803849 1.121002
103 H 1.014770 -0.196019 0.041079
Filter Paper strip application
L —
4 3 1
On the addition of Cr**

Figure 10: Paper strip test for S1 with different concentration of Cr** under visible light (b)
Filter paper strips coated with S1, paper -1 coated with S1 only and filter paper 2,3,4 are coated

with S1 and further treated with 100uM, 10mM, 100mM of Cr3* in water, respectively.
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