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1. Job Plot by fluorescence method:
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Figure S1: Job plot diagram of receptor i.e. ISH with AI** (left) and PPi (right) (where Xqis
the mole fraction of the AI** and PPi respectively and dI indicates the change of Fl.Intensity).

2. Effect of pH:
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Figure S2: pH titration curve of ISH (C=1X10" M) in fluorescence spectroscopy, pH is
adjusted with HCIO4 and NaOH.

3. Determination of fluorescence quantum yield:
Here, the quantum yield ¢ was measured by using the following equation,
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Ox = @s (Fx/ F)(As/ Ax)(nxz/ nsz)
Where,

X & S indicate the unknown and standard solution respectively, ¢ = quantum yield,
F = area under the emission curve, A = absorbance at the excitation wave length,

n = index of refraction of the solvent. Here ¢ measurements were performed using

anthracene in ethanol as standard [¢ = 0.27] (error ~ 10%).
The quantum yield of ISH itself is 0.00328 which remarkably changed to 0.8296 (around 252

fold enhancements) on the formation of a complex with AI** metal ion and 0.4123 (around

125 fold enhancements) due to binding with PPi respectively.

4. Determination of the association constants:

The spectra of these solutions were recorded by means of fluorescence methods. Binding constant was
calculated according to the Benesi-Hildebrand equation. K, was calculated following the equation
stated below.

1/(F-Fo) = 1/{K(Fmax—Fo) [AI**].} + 1/[Fmax-Fo]

1/(F-Fo) = 1{K(Fmax—Fo) [P,0;"]n} + 1/[Fmax-Fo]

Here Fo is the fluorescence of receptor in the absence of guest, F is the fluorescence recorded
in the presence of added guest, Fmax is fluorescence in presence of added [AlI*]max and
[P,O/"Imax, K is the association constant (M™). The association constant (K.) could be
determined from the slope of the straight line of the plot of 1/(F-Fo) against 1/[Al*'], and
1/[P,07* 1, respectively. The association constant (K,) as determined by fluorescence titration
method for sensor with AI** and PPi is found to be 1.08 x 10° M and 9.7 x 10* M™
respectively.
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Figure S3: Benesi-Hildebrand plot.
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Determination of the association constant of ISH with AI** by nonlinear least-squares
analysis:

The association constant Ky; and Ky, were determined by nonlinear least-squares analysis of
Y versus cy using the following equation®.

Yo+ en @ Kn[M]+ Yy pu[M]°

Y=
1+ Ep[M]+ pa[M]*

Where Bao1 = K11Ka1, [M] = ey is AI** ion concentration, Yo or Y is integrated emission in the
absence or presence of AI** ion, @ is the quantum yield of the sensor-AlI** complex in 1:1
stoichiometry.

Table. Association constants of ISH with AI**
Entry Ki/M™(10% K12/M™(10%)
ISH /AP 5.366 17.653

5. Calculation of the detection limit:

The detection limit DL of ISH for Al(Ill) and PPi was determined from the following
equation®:

DL = K* Sh1/S

Where K = 2 or 3 (we take 2 in this case); Sbl is the standard deviation of the blank solution;

S is the slope of the calibration curve.
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Figure S4: FI. Intensity vs. [AI**] plot.

From the FI. intensity vs. [AI**] graph, we get slope = 59.43123, and Sb1 value is 22.90228.
Thus using the formula, we get the Detection Limit = 0.77 uM i.e. ISH can detect AI** ion in
this minimum concentration.

= =N N
o u o u

Fl. Intensity (a.u.)

al

3, 4
[P,0. 1M

A -10.51144 6.57914
B 43.22648 1.73021

R SD N P

Figure S5: Fl. Intensity vs. [PPi] plot.

From the Fl. Intensity vs. [P,0;*] graph we get slope = 43.226, and Sb1 value is 45.572.
Thus using the formula we get the Detection Limit = 1.71 uM i.e. ISH can detect P,O;* ion

in this minimum concentration.
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6. 'H NMR, *C NMR and ESI MS spectra:
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Figure S6: "H-NMR spectra of ISH.
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Figure S7: **C-NMR spectra of ISH.
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Figure S8: ESI-MS spectra of ISH.
[ R v \ epem oot srhaioe 1IC8 KOLKATA,
BESUAZ 27 (0.233) Sm (SG, 1x2.00); S0 {2,70.00 ); 5m (§G, 1x2.00); Sb (2,70.00 ); Cm (2:30) TOF “f 5:3 .
100 '
bl?ﬂ' ‘
i
\
242,00
|258.01 ‘
|
l
| 32900 (
|
2100 |
| N0 | 38201
-~ I |
7im
8100 4740
’ STe 9 ve3 o7 T0A.08
i IESS Ll miz

B0 850 700 7%0



Electronic Supplementary Material (ESI) for Dalton Transactions
This journal is © The Royal Society of Chemistry 2013

Figure S9: ESI-MS spectra of ISH-AI** complex.

. . . . 242[:00 . a.54e3|
3 | 339.00 ‘
| | |
‘ \
| ‘258‘.01 i !
l ‘ \
\
|
427.01
331.99 | 36201
7 ‘ 425.01
‘ 225.98 \
|
| 529,01
101.92 428.03
(" 451.06 474.10
143.97173.98 [398.99 [I 516,82 766.96
0 WJ ! ul Mmm‘ Iy L‘ bk ‘J“ et L | T m/z
| 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Figure S10: ESI-MS spectra of PPi added ISH-AI** complex.
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Figure S11: Partial ‘H-NMR spectra of ISH with addition of 2eq. Cu?* in ds-DMSO.
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Figure S12: Partial *H-NMR spectra of ISH with addition of 2eq. Fe** in d-DMSO.
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Figure S13: Partial ‘H-NMR spectra of ISH with addition of 2eq. Mg?* in ds-DMSO.
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Figure S14: Partial ‘H-NMR spectra of ISH with addition of 2eq. Na* in de-DMSO.
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Figure S15: Partial *H-NMR spectra of ISH with addition of 2eq. Zn** in dg-DMSO.
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Figure S16: Partial *H-NMR spectra of ISH with addition of 1leq. F" in dg-DMSO.
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Figure S17: Partial ‘H-NMR spectra of ISH with addition of 1eq. AcO in ds-DMSO.
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Figure S18: Partial *H-NMR spectra of ISH with addition of 1eq. Pi in dg-DMSO.

7. Cyclic Voltammogram of ISH with addition of 2 eqiv. Al(111) and then 2 equiv. PPi.
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Figure S19: Cyclic Voltammogram of ISH with addition of Al(l11) and PPi using Hg/HgCl,
electrode in MeOH/H,0 as a solvent.

8. Fluorescence emission spectra of ISH ( C = 1x 10 M, in MeOH : H,O (1:1, v/v) at pH
7.5) with different cations as Na', K*, Ba®*, Ga**, Mg?*, Ca®*, Mn?*, Fe**, Ni?*, Co?",
Zn**, Cu®, Ag*, Cd**, Hg**, Pb*, In*, Cr**and Fe* in MeOH : H,O (C = 2x 10 M, 1:1,
v/v). The solutions of metal ions were prepared from NaClO,4, KCIO4, Ba(ClO4),.4H,0,
GaC|3, Mg(C|O4)2‘6H20, Ca(CIO4)2‘4HzO, Mn(CIO4)2°6H20, FG(SO4)2, Ni(C|O4)2‘6H20,
CO(C|O4)2'6H20, Zn(C|O4)2'6H20, CU(C|O4)2'6H20, AgNO3, Cd(C|O4)2H20, HgClz,
Pb(ClO,),, InCl3, CrCl3.6H,0 and FeCls respectively in MeOH-H,0 (1:1, v/v).
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9. Fluorescence emission spectra of ISH ( C = 1x 10° M, in MeOH : H,O (1:1, v/v) at pH
7.5) with different anions as AcO’, CI', Br, I', F', BzO", SH’, H,PO,, PO,~, S*, N5, ATP
and ADP in MeOH : H,O (C = 2x 10 M). The AcO’, CI', Br’, I', F and BzO" as their
tetra butyl salts; SH', H,PO4, PO,%, S*, N3, P,O;* and SCN" as their sodium salts; ATP
and ADP as their potassium salts in MeOH : H,O solution (1:1, v/v).
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10. UV-vis titration spectra of receptor(ISH) with AI(I11):
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Figure S20: UV-Vis. titration spectra of ISH (c = 1.0 x 10> M) in presence of AI** (c = 2.0 x

10* M) at pH 7.5 in MeOH:H,0 = 1:1 (V/v).
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11. FT-IR data of Receptor (above) and its complex with A

ion (below):
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Figure S21: FT-IR spectra of ISH and its Al- complex.
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