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In the aforementioned equation A, and A, represents the absorbance of control (DPPH radical)
and test samples respectively.
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Hare, Sgqis the product of intensity parameter and reduced square matrix element.

o = CF®R) (S4)
(1-R,)*
FR,) = ZRo, (S5)

In aforementioned equation C is the constant and a is the absorption coefficient as Kubleka-
Munk’s function(F(R,,)).

Aora = 1/ Texp — (Avad T Anrad) (S6)



Table: S1 Molecular parameters of L and C1-C6 complexes.

Complexes Chemical Chemical Chemical Chemical
softness (o) Zl(;ctronegativity Hardness (1)) potential ()
L 0.50 -0.57 1.97 0.57
C1 0.59 -0.53 1.69 0.53
C2 0.61 -0.39 1.63 0.39
C3 0.60 -0.53 1.66 0.53
C4 0.63 -0.14 1.57 0.14
C5 0.61 -0.55 1.62 0.55
Co 0.58 -0.70 1.71 0.70

Table S2. Comparison of Judd Ofelt properties, decay time, color purity, intrinsic
quantum yield and relative quantum yield with other similar system given in literature.

Complexes Q, Q, Q¢ Trend Texp | CP(%) ® 1
x10"9 x10] x 10~} (ms) (%) %
[Sm(L);.(H,0)] | 15.53 | 1.32 | 3.70 Q, > Qg > | 1.30 | 94.27 43.98 35.88 Present
Q, work
[Sm(L);.bipy] 17.88 | 1.96 | 4.88 Q, > Qg > | 1.40 | 94.98 57.53 53.47 Present
Q, work
[Sm(L);.dmph] 18.36 | 3.41 | 8.82 Q, > Qg > | 1.53 | 95.36 80.84 53.68 Present
Q, work
[Sm(L)s.batho] | 22.53 | 4.54 | 1145 | Q, > Q¢ > | 1.63 | 96.61 84.78 59.31 Present
Q, work
[Sm(L);.neo] 22.58 | 1.44 | 7.72 Q, > Q¢ > | 1.33 | 98.14 88.03 55.03 Present
Q, work




[Sm(L);.phen] 23.75 | 4.54 | 6.92 Qp > Qg > | 1.50 | 98.45 90.09 67.27 Present
Q, work

[Sm(L);.(H,O),] | 14.26 | 1.14 | 3.02 Q> Qs> Qy 0.83 | 92.90 25.03 - 1

[Sm(L)s.bipy] 19.35 | 0.17 | 1.54 Q> Q6> Qy 1.12 | 92.95 37.20 - 1

[Sm(L);.dmph] | 21.58 | 0.35 | 2.04 Q> Q6> Qy 1.04 | 96.50 39.54 - 1

[Sm(L);.batho] 2299 | 0.36 | 2.53 Q> Q6> Qy 1.41 | 96.47 58.54 - !

[Sm(L)3.neo] 22.78 |1 0.50 | 2.52 Q> Q6> Qy 1.44 | 96.47 59.01 - 1

[Sm(L)s.phen] | 24.38 | 0.13 | 2.57 | u>Q>Q, | 1.74 | 97.84 74.35 . 1

[Sm(L)s.(H,0) | 444 | 055|228 | Q > Q¢ > | 134 | 2440 | 1634 -

2] Q,

[Sm(L);.dmph | 7.71 0.74 | 2.92 Q, > Qg > | 1.80 | 25.86 33.88 - 2

1 Q,

[Sm(L);.batho | 9.59 0.15 | 0.98 Q, > Q¢ >1|192 | 25.86 32.64 - 2

1 Q,

[Sm(L)3.neo] 10.71 | 0.27 | 1.70 Q, > Q¢ > 1212 | 26.79 43.03 - 2
Q

[Sm(L)sphen] | 891 |2.87 656 |Q, > Q¢ >|234 (2742 | 2528 -2
Q

[Sm(L)sbypy] | 1548 | 023 | 2.01 | Qs > Q¢ >|2.96 | 3487 | 83.28 -2
Q

Table: S3 Frontier Molecular Orbitals of C1-C5 complexes with their respective value.

Complexes Ci1 C2 C3 C4 C5

€,




LUMO +1

w

Energy 2.59 eV 2.53 eV 2.79 eV 1.97 eV 2.98 eV
LUMO ?! : g ?

Energy 223 eV 2.02 eV 2.19 eV 143 eV 2.18 eV
HOMO %E i

Energy -1.16 eV -1.24 eV -1.13 eV -1.71 eV -1.07 eV
HOMO -1 ; i; E % i

¢
Energy -5.27 eV -4.98 eV -5.03 eV -5.60 eV -5.04 eV
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Fig. S1 Flowchart representing the steps of synthesis complexes by liquid assisted
grinding method.
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Fig. S2 FT-IR spectra of C1-C5 complexes in solid state.
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Fig. S3 Raman spectra of all complexes C1-C6 .



(a) (b)
Fig. S4(a) '3C-NMR spectra of ligand and (b) 3C-NMR spectra of C6 complex
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Fig. S5 PXRD patteran of C2-C5 complexes.
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Fig. S6(b) EDAX mapping of all C1-C6 complexes.
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Fig. S7T TGA/DTG thermograph of C1-C5 complexes
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Fig. S8 NIR absorbtion spectra of C1, C2,C3-C6 complexes represening various
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Fig. S9 Linear fitted curve of complexes (C1- C5) using tauc’s relation to obtained band
gap values (Ez2) in higher energy region whereas in inset of picture shows the zoomed
lower energy region with another band gap (E,1).
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Fig. S10 Fitting of absorption coefficient of C1-C4 complexes using linear fit to obtained
Urbach band tail width (U,)
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Fig. S11 Deconvolution into four peaks of *Gs;, - °H;,, transition by Gaussian Fitting
method to show more Starke splitting in solution phase as compared to solid phase
emission respectively.
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Fig. S12 (a) & S12 (b) To find out FWHM, Gaussian Fitting of *Gs/, - °H;,, and
4G5/, = ®Hyj, transitions of solid and solution phase solid phase emission respectively.
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Fig. S13 (a) CIE chromaticity coordinates of complexes C1 and C6 demarcated in
radish orange region of colour gamut space. (b) u’ and v’ coordinates of complexes C1
and C6 in solid state on CCT chart showing their emission in warm radish orange light.



Excitation spectra of complexes C6
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Fig. S14. Overlapping spectra of absorption spectra of L and emission spectra of C1
complex.
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Fig. S15. I1Cs, values of complexes C1-C6 relative to standared drugs.
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