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Fig. S1: Mass spectrum of free ligand.
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Fig. S2: Mass spectrum of metal complex.
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Fig. S3: Mass spectrum of complex.
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Fig. S4: The isotopic distribution of the complex.



Fig. S5: Molecular structures of H,DPC with probability thermal ellipsoids.

Fig. S6: Optimized geometry of (a) enol-H,DPC and (b) keto-H,DPC.




(b)

Fig. S7: Images of ligand solution and mixture of different ligand-metal solutions under
(a) visible light and (b) UV light (365 nm).

Binding Constant Evaluation

The binding constant of the ligand metal complex was calculated by using the Benesi-

Hildebrand (B-H) plot (equation (1))
1/(I-1o) = V{K(Lmax-To)[AP T} + 1/(Iinax-Lo) (D

Iy is the emission intensity of ligand individually observed at 504 nm, I is the observed emission
intensity at 504 nm in thepresence of aluminium ions, [AI**], . is the maximum value of
emission intensity that was obtained at 504 nm during titration with changing A"
ionconcentration, K is the binding constant (M-!) andcalculated from the slope of the linear
plot.The binding constant was also calculated from the absorptiontitration experiment using

the Benesi-Hildebrand (B-H) plot(equation (2))
(A-A) = 1/{K(Amax-Ag)[AP*]} + 1/(Ama-Ao) @)

where, A and A are the absorbances of L in the absence andpresence of AI’" ionsrespectively

and A, is the saturatedabsorbance of L in the presence of AI’" ions and K, is the binding



constant and the values come for K, from PL study is 1.37x10° and from the UV study the
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Fig. S8: Plots for determination of binding constant from (a) PL data (b) UV-Vis data.
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Fig. S9: Step by step addition of EDTA to Zn-H,DPC complex to eliminate the
participation of Zn?* ion in presence of AP+,

Limit of Detection

On the basis of fluorescence titration experiment the limit of detection was calculated at 503
nm. The fluorescence spectrum of L-Metal complex at the saturation point was measured 8
times to calculate the standard deviation. And to gain the slope the intensity was measured by
adding 0.5pL of 1.5 molar aqueous aluminium solution into the DMSO solution of ligand

repeatedly and plotted the corresponding intensity with respect to the conc. of aluminium salt.
The detection limit was then calculated by making use of the following equation

Detection limit = 36/k



where, ¢ is the standard deviation of blank measurement, and k is the slope in the plot of

—@— Intesit
25 - y
20
Gy
=]
5 15 -
S’
)
~—
o
=
210+ . :
= Equation y=a+b*x
e Plot Intesity
Weight No Weighting
5 4 Intercept 3.26297 + 0.3679
Slope 1.97484E6 + 52819.03
.0 Residual Sum of Squa 45.68491
00 Pearson's r 0.98771
0 R-Square (COD) 0.97557
7 Adj. R-Square 0.97488
T : T : T ¥ T
0.0 4.0x10°® 8.0x10° 1.2x10°
+
Conc of AI®

fluorescence emission intensity versus respective analyte concentration for our ligand metal
system the standard deviation is 0.141902 and the value of K is 1.97484x10° for our system

the value of LOD is 2.1565x10-7(M)

Fig. S10: Plot for the determination of limit of detection (LOD).



Table S1: Comparison with few reported chemosensors of AI3*

Sample Name. Excitation(nm)/ | LOD Binding Nitro Cell Ref.
Emission(nm) Constant (K,) Aromatic | Imaging
(M) Sensing
N'1,N'3- (hex 383 nm)/ 2.53 nM 4.25x102 M! YES NO 1
bis((E)-4 (em485 nm)
—(diethylamino)-2-
hydroxybenzylide
ne)-
isophthalohydrazi
de (NDHIPH)
(Xex390 nm)/ 0.104pM at 1.67 x 10°M-! for | NO YES 2
2- (Aem480nm), 480nm, 4.17uM | the 590 nm
Quinolinecarboxyl | (Aex 440 nm)/ at 590 nm emission
ic acid, 2-[[4 (Aem 590 nm)
(diethylamino)-2-
hydroxyphenyl]
methylene]
hydrazide
5-(diethylamino)- | (Aex375 nm)/ 0.5 nM 3.36 x 105 M ™! NO NO 3
2-(1H- (Aem412nm)
phenanthro[9,10-
d]imidazol-2-yl)-
Phenol
(E)-4-(((2- (Xex360 nm)/ 33.2nM 1.04 + 0.01) x10* | NO YES 4
hydroxynaphthale | (1,450 nm) M1
n-1-yl)methylene)
amino)-N-(5-
methylisoxazol-3-
yl)benzenesulfona
mide
1-[(8- 1.0 unM 5.01 x 108 M! NO NO 5
quinolinylimino) (Xex320 nm.)/
methyl|- 2- (AemS20 nm)

Naphthalenol,




4-(8'- (Aex378nm.)/ 0.1 pM log p=6.8 NO NO 6
hydroxyquino-lin- | (X470 nm)
5'-
yl)methyleneimino
-1-phenyl-2,3-
dimethyl-5-pyzole
(Aex390nm.)/ 0.1 pM 1.24 x 10’ M1 NO NO 7
2-[1-(2-pyrazinyl) | (A, 506 nm)
ethylidene]
hydrazide Benzoic
acid,
1-[[(2- (Aex355nm,)/ 0.648 mM 1x10°5M! NO NO 8
pyridinylmethyl) (Aem432 nm,370
imino|methyl]- 2- | nm)
Naphthalenol,
[4-amino-3-[[(2- (Aex334nm.)/ 8.12 uM 1x104M! NO NO 9
hydroxyphenyl) (2em502 nm)
methylene]amino]
phenyl]phenyl-
Methanone
NPRB. (Aex490nm.)/ 0.3 M NO YES 10
(Aemd78 nm)
(E)-N'-(2,3- (Aex417 nm)/ 0.215pM 1.37x105 M! YES YES Our
dihydroxybenzylid | (Ae,504 nm) resu

ene)-3-(pyridin-2-
yl)-1H-pyrazole-5-
carbohydrazide
(H,DPC)
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Fig. S11: Jobs plot from (a) UV-Vis data and (b) PL data.
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Fig. S12: PL spectra of AI-H,DPC complex in presence of various counter anion.

Fig. S13: PL spectra of AI-H,DPC complex in presence of inorganic acids.



Table S2: Selected bond lengths from theoretical calculations

Molecule O1-C1 | C1-N1 | N1I-N2 | 02-C2 | Al-O2 | AlI-O1 | AlI-Cl
keto-DHPCH 1.23 1.37 1.36 1.35 - - -
enol-DHPCH 1.34 1.28 1.38 1.35 - - -

Al-DHPCH 1.31 1.31 1.39 1.34 1.80 1.85 2.22
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Fig. S14: Images of ligand-AI’* solution and mixture of ligand-Al’*-nitroaromatics
solutions under (a) visible light and (b) UV light.
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Fig. S15: Limit of detection (LOD) for picric acid.
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Fig. S17: Cell survival assay with compounds H,DPC-Al reveals no apparent cytotoxicity.

Survival curves of MCF7 cells treated with H,DPC-AI for 72 hrs. Cell viability was
determined by MTT assays. Errors bars represent standard deviation (n>3).
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Scheme S1: Schematic diagram of synthetic procedure.



Fig. S18: FT-IR spectru
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Table S3: Coordinates of the molecules from theoretical studies
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N 1.53656300 0.50125200 0.07059000
H 1.83111500 2.51596700 0.28669400
N 0.16023700 0.67682600 0.04442700
C -0.39178200  -0.44337000 -0.34380900
0 0.29426000 -1.51491000 -0.65011600
C -4.02313800 -0.10960900 -0.26123700
C -2.79205300 0.46935900 -0.02080000
C -1.85686300 -0.50858600 -0.41686600
H -2.58881900 1.44580200 0.39008200
N -2.46475900 -1.60714400 -0.87132400
N -3.76496800  -1.34049300 -0.76855900
C -7.63715800 -0.13884400 -0.19287500
C -8.00085000 1.10527600 0.31182800
C -6.99117100 2.00335500 0.64151100
C -5.66745800 1.62700800 0.45744100
C -5.40035400 0.35583700 -0.05253100
N -6.36903100 -0.51372600 -0.37426600
H -7.22994900 2.98503500 1.03754300
H -8.39656000 -0.86782800 -0.46249000
H -9.04738100 1.35745400 0.44077300
H -4.85670400 2.30297100 0.70442000
H -4.45629900 -2.02375800 -1.05043100
Al 2.08273500 -1.34840700 -0.19300100
cl 1.98206300 -2.49236300 1.70173000
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